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. ANvExXE B... '

IHIE REPRESENTATIVE METHOD IN PRACTICE

By ‘Adolph ‘JENSEN

- J; — Introduction.

« The representative” method it sounds s0 ceremonious, and
yet it is true that this roethod is one of the most common means of
comprehension, not only in scientific research but in life generally.

© Al our knowledge is piece work.. We form practically the-whole -

of our imageof the world by means of a series of partial observations,
and from & generalisation of thege we arrive at rt:,sultS‘W}iieh; at any
rate to a- certain extent, we regard as being of general validity.
‘Whether these results are correct ‘or incorrect depends upon a
mimber of circumistances, but not least ipon whether we have suc-
ceeded in rightly valuing the representative character of the obsery-
ations. Tn the face of the manifold phenomens which go to make
up our daily life experience, in this respect as in g0 many *others; is
an-excellent teacher, “Without being conscious of it we are schooled
from the first years of childhood in. making daily use of the represent-
ative method with greater and greater certainty. = :
. From the daily life the application of the method has been, uncb-
gervedly transferred to investigations: in support of practical work
and finally to most domains of scientific research. T e

- The exploration of the earth by means of geological, botanical
and zoological investigations for the’ most part rests upon samples.
We have acquired our knowledge of the oceans by meéans of -deep-

‘water investigations which we presume -are representative., Our

-ideas of meteorological conditions depend upon 2 systematic fredt-
ment of single observations. And so on. ‘To name only one more
prominent example > all modern biological seiénce is, so to say, built
up “upon -representative investigations.- " : RERERCIRP PV

Tn the sphere of statistics the representative method has also,
in a more or less perfect manner, been used for centuries. This was
the case when men like Will. Petty, Gregory King, or Charles Daven-
ant groped their way through. the sparse, casual and uncertain

ey
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numerical material which was at the disposal of statisticians about
two hundred and fifty years ago ; or when French votaries of « Poli-
tical Arithietic » as, for instance, Messance and Moheau, a hundred
years later caleulated the probable distribution of the population
according fo sex, age and con]ugal position ; or when Laveisier cal-
culated the producmon and consumptmn of foodstuffs in France,
After all, what was «Political Arithmetic ».other than a groping and
awkward use of methods which, evolved in more systematic forms
were later on adorned with names such as « Sampling » and « Repre-
sentative Investigations ¢ ». 'When Vauban, for instance, examined
one or ‘two small territories in.variops provinces and from these
« samples » drew far-reaching conclusions as to the country as a whole,
he- in. reality made use—although.in. an imperfect way==of the
represenfative method. . The loese: examples.indicated here seould
-be augmented by many: others (1). .To describe merely the main] lings
in the development of the representative method woulds in; reality,
be the same. as to try to confine an esgential portlon of the histoxry
of statisties in a nut-shell. We will refrain from: deing so, and only
further call to mind the numerous attempts to calculate the popnla-
tion at a time when the actual census of population was -unknown.
The most classical example of this is doubtless the caleulation: of the
population of France which Laplace undertook in 1802.on- the basis
of the annual number of births in the immediately preceeding period.
There is'so much the more reason to call attention to this investiga-
bion, a8 Laplace went a considerable step further than most of his pre-
decessors by determining the limits of error in the result (2).

" Despite the fact that the primitive caleulations of « Politieal Arith-
metic » in many cases were proved to have given comparatively good
results, they were for a time often viewed with a pitying shrug of the
shoulders. It was then that statistics had advanced so far. that,
with regard to certain fundamental circumstances, they could Luild
upon complete counnts. Popula,tlon censuses in particular put the
statisticlans on a firm footing, and they gained .a feeling of certainty
~which they had not formerly known. -Thus it is not to be wondered
at that there arose a sort of dogma that the most extreme degree
of accuracy must be demanded of statistical results. With the po-
pulation censuses and other great collections of numerical material
the bureaux of statistics were developed, and statistical work became a

- (1) See, for msta.nce, I-I _WE:,IERGAARD, Statistikkens T_éori % Grﬁndﬁigfs,
Koben.ha.vn, 1915, pp. 27-59. : ' o
C 1 (2) LarnAcE. Théorie aﬂalytigue"des probabilités, 2itme édition, 1814, p. 891.
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kind of profession- which on the one'hand favoured the tendency of
the demand for geeuracy -bo-develop in .the direction .of . pedantry,
but -on the other hand: without»—doubt-made & rational development
of st;atistical‘method.s'possible. B O I
_ . In the latter half of the 19th-Century -especially, official -statis
tics had beéen extended 1o comprise @ number ‘of phases in the life
of the community as: 0 wiiich one was formerly - quite in.the -dark.
But many of the new problems were . of :such ia: nature: that it was
" jmpossible to procure & complete material, and thus one was brought
face to face with the task of having to find out the probable compo-
11 the tnits.of the mass

gition of 2 mass without being able to. bring &

ander observation. N aturally, attempts have been made  to-solve
this problem in g variety of ways. oo T T
. Tn the so-called: Tnguiry Method (« enquétes »).the direct -obser-
vation of theunits of:the mass were replaced by .competent estirnates
of the general composition of the mass, most often for the purp'ose
of ascertaining the typical teatures of the mass, with .particular re-
gard to those characteristies ‘aboub which knowledge is -desired.s.
Aunother principle of investigation is brought into application

in the Monographic Method. This, 00, sims at elicidating the typi-
cal features, but whereas the Tnguiry Method. anust, according- to
it nature, to a certain degree puild upon a ceriain subjective estimate,
the Monograph builds upon objective .observations of a -ghrictly
limited number of units, which are subjected to & careful -examinas
tion and often made the objects of very detailed description.. -
But neither the Inguiry Method. nor the Monographic Method
are statisties in their real sense. The Monograph may even:be said
t0 be the diametrical opposite 0 $
feature is that it works with mass-ob
the Monograph, and the methods related fo them,
suffice very well; indeed, in certain respects they may also igive &
more.complete and better oitlined picture than can-be obtained by
means of a purely statistical investi‘gation.t-But.k—nowledge -of the
detail can only -be _gttained. by -means

gomposition of the mass in
of statisties, that-is to say, by means of objective obgervations under
ass, of every kind, come

such circumstances thab the units of the m

under observation regardless -of whether this or that kind goincides

with .the typical or the generally . appearing, or whether it perhaps

only appears rarely or as al exception. SR
Now as the same information as can -be obtained by means of

a complete statistical investigation of 4, mass material-can, in:many

cases; be obtained with sufficient accuracy by means of-am investi-

servations. Both the ¥nquiry and
can in many cases

tatistics, of which the distinetive’
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gation of a'part-of the material, it isnot tobe wondered afthat partial
investigations in:'our time' have been exténsively: used-'in the “most

varisd-dombins + in-admihistrative ‘statistics and transport’ statistics
(postal and telegraph despatches), in: agneultural staﬂnstlcs {crop

" forecasts ‘and crop returhs, live stock statistics);, in- price: statistics

(index numbers), in labour statistics (wages and: working hours, ete.),
in statistics on' conditions of social life’(congumption; food, housing
cofiditions, ete:); and to some’ extent in*demographie “statistics- (es- '
peela,llv ‘the border ‘domains “between these and social statistics). -

. The representatwe method: cdn,  however; ‘be: used - in: many-
dlfferent ways; ib i precisely the objeet of this Memorandum to show,
by means of a number of'ekamples, how the method can be adapted
to the various problems which present themselves in practice. : But
before we proceed furthier; we must first submit a-few observations as
to' the proper: limitation of the: teria i Represetitative Investlgamon ».

" Tn statistical términolo; gy the’ expressmn d Representatlve Inveésti-
gatmn » i8 sometlmes given a‘wider and, at other times, & narrower
significance. Sometires partial investigation has been described as
« representative », simply becaunseit takes the plaee of {and. thus re-
presents) a complete investigation — especially ‘when the porfion
examined” is- comparatively: comprehensive.  As an example of this
may be mentioned the eomprehenswe enquiries made by the British
Board of Trade in 1886 and 1906-07 into the earnings.and hours of
labour of -workpeople, and the: investigation’ made by. the French
Statistique Générale into the size and composition of families belong-
mg to the employee and Workmg cla.sses (& Stamsthue ‘des famﬂles
en 1906 »).

- In other cases, & partml mvestlgatlon has been descnbed as re-
presentative simply because it is presumed that its results give a cor-
rect reflection of the whole. -As an example may be mentioned the
investigations which  the British Ministry of Labour make every
month into the state of employment in the various industries; the
results of which are published in: the Ministry of Labour Gazette.
The material for these employment returns is not selected according
to:any principle ; -information: is' obtained from - as:many establish-
ments as- possible. - Nevertheless, these returns are described as re-
presentative, ‘being put’ forward- as- affording at least: some in-
dication of the-state of: employment in the various: mdustrles as
wholes. ‘

An example of qmte another kmd is the foﬂowmg In Smtzer—
land the « Office’ fédéral du: Travail » has’ for ‘a number’ of :years
drawn up statistics of wages for workers who have been the vietims
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of accidents. These statistics have been called representative, 1na- .
furally from the point of view that «chanee» determines whether 2
worker is injured doring the performance of his duties, and that the
injured workers may therefore be as_sum_ed ‘to form sample Whieh
is representa,tive in proportion 1o the total number of 'workers.. A
cloger eonsideratien will, however, show that one cannot be certain
that this presupposition will always hold good. It is, 'fer'insté,ne'e, :
reasonable to suppose thab accidents mostly occcur to the young
(inexperienced) workérs and perhaps to ghe oldest, nnd_even it b_’eth
the youngest and the oldest have perhaps lower wages than. the aver-

SRR

age, it is by. DO moans certain thab the factors pamed nallify each
other’s effects. 1In the reporis on the results of these investigations 1 =
g pumber of other factors, besides those herein refe:red to, are {: i |H
pointed out, and these make it doubtiul whether the investigations _ Pk
can be regarded 28 representative or not (1} o ” A ‘5
Even it one cab, with some justiﬁeation, call investigations : \
guch as we have referred t0 above u.representative », W€ prefer, how- 4!
ever, to 1eserve this expression for investigations which are really
made by the application of the representa:tive method, that is to 8aY,
where in some way Or other care has been taken that that part of the
whole which is the subject of direct observation is represen’ﬁattive in
proporiion 4o the whole. In the following we will confine ourselves
solely to such jnvestigations as are « Tepresentative » in this sense. .
The following pages gontain & number of examples of represel-.
tative investigations in various spheres and - from various countries. ‘.
The choice of examples has not been directed by any principle ; b
both good gnd bad have been included, a8 the objeet is 1o give an o 1
ilustration of the manner in which the representa,tive method has o %

R

N A
1

actually been applied in practical statistics. S
The examples taken are arranged according b the procedure

- which has been psed in order to pre’dnee- 4 Tepres ntatiﬁje_s'a;:npl_‘e.

To the purely objective descriptions of the methods ,nse_(i:'(See—

tions TI-VI), various observations of general and critical nature:
have been added (in Sections VII-VII).

‘As an sppendix to this survey of the application of the represen ' ; _ ;
tative method in practice, a list is added of books and treatises, etc.

in which this and gimilar methods are treated from 2 theoretical
point of view (Section IX). ' ' ' ' .

_
|

1) See particularly : informatims de Statistique Soviale; Yoar 1; Noi'3, pp- 6-8
(Berne, 1923). U e
28




II — Random‘ Selecﬁon of Units.

In thJs ‘section a number of examples of representamve investi-
_ gations will be given, where the representatlve character of the sam-
. ple is ensured by selectmg from’ the whole mass of units a certain
fraction at random. In these mvest1gat1ons it was thus a presuppo—
‘sition that each single unlt in the mass has an equa,l ehance of ineclu- '
-sion in the sample ) :

| The representatwe method : may often be used with advantage
'Where, after a summary treatment of a mass-material has been un-
dertaken it i& desired to extend enqlury with regard to certain pomts
As an example of this the tollowing is quoted '

"In connection with the Danish census of popul&tmn in 1901 an

' mvestlgamon was made regardmg the existing marriages.- “The in-
formation in questlon was given in specla,l columns on the census
schedules 1t was the 0b3eet of the investigation to show the differ-
ence bebween various groups of the population with regard to miar-
riage frequeney, marrying age, duration of marriage, number of chil- '
- dren born in marriage and infant mortality in marriage. Ha,vmg
regard to the funds which were available, the investigation had, how-
ever, to be Timited to 21 occupatlon groups. The material covered
as a rule for each of these occupations from 1000 to 4000 marriages;
in three occupations only, viz. farmers, small holders and day-labou-
rers on farms, were the figures very high, 50,000, 47,000 and 28,000

respectively. For these three occupations one simply selected one .

fitth of the marriages, the sample being formed by mechanically
extractmg every fifth marriage of the three groups named (1).

As another exainple of a similar kind the following is advanced:

When the Norwegiao census was taken in 1900 it was desirved
to make a separate mvestlgatmn mto tha size and composmon of
households combined with the oceupat1on of the head of the famlly,
and also with regard to the posmon of the various. persons in” the
household combined with their sex and age, ete. In this very far-
reaching special investigation, which was made conourrently with
the niore summary 1nveet1gat10n of the whole material of the census,
the representamve method was applied in the following manmer :

The census material was in the form of lists, one for each family.

“

(1) Higteshabs-Statistib. (Statistiske Meddelelser, Serles 4, Vol. 18, Koben-
havn, 1905). , ‘
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Ag it 'was recognised as being impossible o include all.the lists in the '
investigation, there was selected; in the towns, eVery tenth, and in
the rural districts overy. twentieth; list. -In the first census’ distriet
were taken, for example, in the townsthe Hgts numbered 1, 11, 21, ete.,
in the rural districts the lists pumbered 1, 21, 41, efe. ; in the second
consus district were talket, in the towns, lists numbered 2, 12, 92, etc.,
and in the rural districts lists pumnbered 2, 22, 42, and o on..  In this
investigation, where the unit was not & person, but a household, the
. sample was thus selected at random by quite a ,‘mechanical counting
oub. After the investigation it turned out £hat the sample, with regard
to various ordinary demographic ‘characteristics very closely agreed
with the whole (1) T - S

The examples given in the foregoing refer to investigations of &
purely demographic kind. The random selection of units has, how-
ever, also been. applied. to enquiries ol conditions in social life. In
these domains it will certainly often be difficult to fulfil-all the Tequi-
rements of a fully reliable random selection, As.an example it may
‘be mentioned that in most investigations yegarding bousing -eondi-
tions and rent if has been neceSsamy;jo-select a sample comprising
certain streets ox certain quarters of & town. As examples of the ap-
plication of random selection in enguiries into housing conditions of
less well-to-do families there may, however; be mentioned two invest-
igations of. this kind, made in Gothenburg in 1911 and -1921. The
procedure Was a8 follows : S ‘ : :

To belp in the gelection of the sample lists were prepared.of all the
real properties in the town, showing the number of rooms in ‘each
single dwelling. ‘Based upon these Jists aslip was made out for each
of the properties in which there were small dwellings (with less than
three rooms) showing the address of the property end the pumber
of small dwellings init. The slips were mixed together inanurn and
then drawn one by one, until for each of the districts in the town
about .a fifth of all-the small dwellings had been dr . ¢
perties so drawn were investigated by visits to them, and the investi-
gators were. instructed not to pass over-any of the synall dwellings
in the properties without most urgent cause (2)- e

A similar method. to that just described was used in an investi-
gation into housings conditions in small dwellings in Christiania in
1913-14. 1In the Statistical Office there were lists of: all the pro-

(1) F@miliehusholdningemes ;S'ammﬂné_c‘im'ing.' (.La qompos'rbion des mé_nages)
Norges officielle: Ssatistik. Sevies 4. No. 82, p.90. - : et
(2) Information kindly furnished by Dr. J. GUINCHARD.
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perties showing the size of all dwellings in them including the number
of rooms:. In each street in:the whole town every.third house was ge-
lected if in the house there were dwellings of not more than two rooms.
1t turned out that this method led $o a: comparatively very equal re-
presentation both: of the various:.parishes and of the.various dwelling
groups. The representative. character .of- the sample was, further .
tested in-various ways ; it ‘proved;. for -instance, -that both the rent
and. the average number of persons per dwelling of the various. types
were.very nearly equal in those specially: investigated and in other
dwellings.. The investigation itself.-was made by actual visits fo_the
houses, the investigators being Turnishied: with. complete instruetions. -
Of the dwellings seleated for investigation, 0.8 . per cent had to be
- rejected, one of the reasons being that the oceupiers,. despite repeated
visits, could not. be found ab.home. (1), 1 ois e v
It is clear that: therse Wﬂl;_;ber-papticular'.oct:&sion.for._applying

the representative method in cases. where: the information required
can: only ‘be obtained by personal interviews with. 3 large number
of people. .Such oral enguiries take. up--a-lot of time and must
necessarily be made by a comparatively small number of trained and
properly instructed  enquirers, Many - investigations- of.;th.is;.kind
would therefore be impracticable if one could not. be. content with
investigating a fraction of the units. In the following the procedure
in an interesting enquiry of this kind. will be.commented on.. .-
For the purpose of getting a general picture of the classes of per-
sons-who make up the numbers of claimants to unemployment benefit
in Great- Britain, the Ministry of Labour made in November, 1923,
an investigation into the. personal circumstances and. industrial
history of 10000 individuals selected from among: the. 1.054 000
persons who at that time were being returned as « insured work-
people unemployed» at the Employment Exchanges of Great Britain,
not including Branch Offices. . .- P S
- The enquiry: was:spread over the whole of the 413-Employmeng
Exchanges.  The procedure followed. as- regards. the- allocation: of
the. work of the enquiry: was to.require from each Exchange manager
& detailed report concerning a. specified number: of individuals on
his register.  This number was fixed, on-the-average, roughly in the
proportion of 1 to. 100 of the total: number of claimants at that Ex-
change'; but departures from this ratio. were necessary in many cases
in order that an undue amount of work might not be thrown on the

(1) Beboclsesforholdene & smac lejlighster-5. Rristiania, 1913-1914. (Condition
d’hahitation dans Ies petites logements) Chiristiania, 1915.... ... .. . ¢ -
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mianagers of the largest. Exchanges, and that tho reports might, never-
theless, be distributed over .the whole country. " Caneeemimel L

. ‘The procedure adopted for the selection of the individuals tobe
interviewed was .to. require managers o “wtab »-every :100°th - claim
. (the 100 being 'subject to the -above-mentioned. departures) in’stheir
¢ Live:Claims » files. Claims are kept in the files in ‘occupation order;
and in order that: there should not bean undue preponderance of any-
one occupation among the persons selected; the election:-of the first
claim to be «tabbed » was laid down for each Exchange; the starting~ -
point being thus made to vary from ‘Exchange to Exchangé; -and
the starting-points were distributed-as .evenly as possible ‘over. the
whole oeccupational “classification: ' This .procedure was followed
geparately for-raen, women, boys and. girls, - SR

. Pach of these « tabbed » claims -was regarded as inaking the
centre of a small group of claims -each of which should furnish - one
claimant. - Arrangements were made that the first ‘person’ in-any
group coming to the Excbange should be interviewed. This group
arrangement was adopted in order to -enstre that the work- of inter-
viewing should not be held ap by the non-appearance of a selected
candidate. : For each of the interviewed claimants a2 schedule was
flled in by the Exchange manager, and "all the schedules were for-
warded to.the Ministry of Labour for analysis (1). - D

Mo some extent, it was possible t6 check the results of this 1 per

cent sample by comparing some of the results with the results of two
. other investigations made on larger samples at other dates in the same
year. On a certain day in January, 1923, every third claim in the
live claims files at Bmployment ‘Exchanges had been exainined and
all relevant information abstracted for purposes of gtatistical analy-
sis (2). Further, in order to obtain precise information of & verylim-
ited kind concerning the number of claims made over 2 ‘long: period
(as distinet from the number of claims current on & particularday)
an investigation was made towards the énd of 1923. - An exaing-
tion was carried out of 10 per cent of all the elaims made during &
special period, in the course of which information a8 to the ages of
claimants whose claims were « live » at the end of the period was ob-
tained and tabulated- (3). : SNSRI

(1) Report on an Tnvestigation inio the Personal Circumstances and Industrial
Higtory of 10,000 Claimanis to Unemployrent Benefit. Tondon, 1924, (Sumi:darised'
in the « Ministry of Labour Gagzette », March, 1924). .

{2} Analysis of Olaims to Unemployment Benefit, « Ministry of Labour Gagzetier,
November, 1923. 7 - . I

(3) Unemploymem Trnsurance : Analysis of COlaims to Benefit dufing the - Fourth
Special Period. « Ministry of Labour Gazette Q)‘;,\ July, 1924. S
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. Tt is evident that the results obtained by the two above mention-
ed large-sample enquiries were.- ‘not’ strictly -comparable. with - the
results of the'l per cent sample enquiry. *- None:'the less, a compar-
ison"of certain: particulars (age and marital distribufion and depen-
dents’ benefit) in the three samples demonstrates that the. 1 per cent
samaple: was nowhere very wide of- the mark. Exéept where the
absolute numbers involved were very small; the correspondence be-
tween age and marital distribution as shown by the three samples is
rémarkably ‘good. “Mr. John Hilton; Director of Statistics: at the
Ministry of Labour, has expressed the opinion that the -1 per cént
sample has agnswered most of its' purposes quite: as well as'a 10 per
cént or 33 per cent-enquiry  would have. done/(l) R

~ Where the random method is used, itis usually in such a way that
a certain fraction: of the total mass is selected aceording to. some
mechanical principle or other; by multiplying the figures in the resulb
by the denominators of the fraction, one arrives at the figures which
apply to the whole mass.. We have, however, alréady referred in the.
foregoing to an investigation where the Teprégentative method was
only applied.to certain groups in the whole, whereas the other groups
were subjected to a eomplete investigation viz:, the investigatior into
the: difference between various groups of the Danish population with
regard to marriage frequency, number of children born in marriage
and -infantile mortality. The basic idea of such a division of the
investigation can now be carried forward in that way that the relative.
gize of the sample is fixed differently for the various parts of the whole:
Tf, for instance; the mass consists of three groups, 4, B and €, of
which A is completely investigated; whilst B is mvestlgated by means
of a sample of one-fifth, and € by & sample of one-tenth, the total
result will be arrived at by the formula: a + 5b -4 10e. . The follow—
mg is an example of such an investigation.: _

: On thé basis of the municipal rating assessments for 1913 1914 an
mvestlga,tlon was made in-Norway into-the distribution of the popu-
lation’ according to ihcome and fortune, combined with oeccupation.
As far a8 most of the assessment districts were concerned; all rate-pay-
ers. were included in the mves’slgatlon, ‘but for the large towns and
some of the largest circuits in the country the investigation was only
complete with regard to the largest rate-payers, whilst the other rate-
payers were investigated represeﬁtatwely, the fraction, according to
which the sample was" selected in some’cases being . one- thu'd in
others one—ﬁfth and in others one- tenth (2) S :

(1) Jomx E'ILTO‘T Enqm,ry by Smmple, an Es;pemment cmd its Results (J ourna.l
of the Royal Statistical Society, July, 1924). o
(2) Norges officielle Statistik, V1, 57. Christiania, 1915. -
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Tn the years 1912-1914 Professor A. L. Bowley directed some en-
quiries into the. economic conditions: of the Workjng-class_infwe_ Eng--
lish towns.  The first of these investigations was madein the borough
of Reading, in the autumn of 1912. A sample was gelected from the.
whole -of the borough as follows : one building in ten was marked:
throughoutr-thé local directory in alphab etical order of streets, making.
about 1950 in all. Of these gbout 300 were marked as ghops, fac-
tories, ete., institutions and non-residental buildings, and about 300
were forund to be indexed among 'prmcipal'residents, and were SO
marked. The remaining 1350 were working-class houses, and &
aumber of volunteers seb out to visit every one of these. It-was
presently found that the scale taken was beyond their powers, and
i, was decided to take on'y one house in 20, rejecting the incomplete
information as to the intermediate tenths. The, visitors were instruct-
od never to substitute another house for that marked, however dif-
ficult it proved to get information, or whatever the iype of house. In
‘the end the enquiry-commitiee failed to learn anything as to 32house-
holds out of 677, and substituted for these 32 of the surplus tenths,
without, so-far as could be judged, introducing any bias. On examin-
ation, it proved. that in 55 of the 677 the oceupier was above the
working-class (clerk, traveller, shop manager, etc.), and these were
excluded from the investigation (1). ‘

This investigation was followed in 1913 by similar investigations
into the economic conditions of the boroughs of Northampton and
Warrington, and the urban districts of Stanley. Approximately one
working-class house in 93 4eme visited at Northampton, .one house
in 19 at Warrington, and one house in 17 at Stanley. For each town.
o list of all houses, as given in & directory for Northampton, and in
the assessment lists and burgess rolls elgewhere, was obtained and the
sample was taken without reference to anything except the accidental
order (alphabetical by streets or otherwise) in the ligt. © A similar
investigation was conducted in Bolton in 1014. It was decided to
take a sample of 1 in 10 instead of 1 in 20 in the other towns, and,
sinee Bolton is two or three times as big as Northampton, “War-
rington or - Reading, and its non-working population is relatively
small, the sample included 3650 households, as corapared with:-600
to 700 in the other towns. . - B T

Tn all these working-class investigations a series _of interesting
particulars was pro cured. Onaprepared card the investigators inserted

(1) A. L. Bowzy. Working-Class Elouseholds in Reading. (Journal of the Royal
Stasistical Society, June, 1913). S
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détails of the age, sex, and membership of the family, the occupation
of those employed, the apparent income, and the housing accommo-
dation. = The results of the investigation showed hitherto unknown .
details of the variation of the constitution of the family, of the varying
numbers of earners and dependents, and especially of the burden of
childrén on various grades of income. Further it showed in what
proportion of households income did not suffice for a certain minimum
standard of living, and the circumstances which led to such deficiency.
The results were controlled by general local and other official statistics,
where - these were available. The results, together with . detailed
information on the method and arrangement is given in & volume pub-
lished by « The Ratan Tata Foundation » (University of London) (1).
In thls volume & specral ohapter {(by Professor Bowley) is devoted to

- A gimilar mvestlgatlon was made in the same towns in 1924
the results of which are to be published this year.
To supplement the information obtained in the working- olass in-
vestigations which are mentioned above, permission was obtained
to liave transcriptions made of certain details from the householders,
schedules of the census of England and Wales of 1911. One schedule
in 50 -was chosen seriatim for Bristol, Neweasfle-on-Tyne, Leeds,
Bradford (Yorks.), and three London Boroughs. The results
(published in «Beonomicar», No. 2, at the London School of Economics}
gshowed again in great detaﬂ the Varymg congtitution of the Workmg _
class family.
These results have been extensively used by persons Who
advocate « Famﬂy Endowment » {2). ' :
) That the representative method with the apphca;tmn of random

selection ean give good results, even when the subject of the investi-
gation is of a fairly difficult character, will appear from the follow-
ing example: ~

In the town of Mannheim an investigation was made in 1915
 into certain economic eftects of the state of war. Tt was desired,
armong other things, to know to what extent payment of house rent due
had not been made ; fo what extent landowners were in nrrears with
the payment of interest or morfgages ; finally, to what'extent mort-
gage-debts on real property had been foreclosed and replaced by mort-
gages' at a higher rate of interest:

(1yA. L Bowrerand A. R. B'G'RNETT H‘U‘R.ST Irwehhood and Pwe'rty Lon-

don; 1915.
{2) Information furnished by Professor Bowiry.




—-393 —

~ The samp'e used in this investigation wWas thus obtained. In the
directory every tenth property was gelected by purely hechanical
counting out and to each of these properties 2 guestion form was
gent, these in 436 cases being filted up 80 completely that the forms
could be included in the representative investigation. But apart
from these 436 properties which were of use to the investigation, there
were 105 properties for which the desired information foT _various
reasons could not be procured. It was Yaerefore necessary to ascertain
whether the non-inclusion of these 105 properties would detract from
the representaﬁve character of the sample gelected at rapdom.

Various tests were made to find this out. One of these tests
was o distribution of both the 436 and the 105 properties” according
to the average number of inhabitants per room. According to these
average figures the properties were divided into 6 groups, as ghown
below and thereafter it was calculated how many of the 105 properties
would come into each of the groups if their distribution aceording
to the density of habitation had been in the same proportiohs a8
the 436 properties. The result was as follows:

_//

Distribution of the 105 Properties
Average Number of Inhabitanis ' L

e ——
" per Room ' Actual . Calenlated "
Digtribution Distribution

—

7.6
14.7
35.1"
26.7.

| 185
Y

106.0 105.0

Tiven if there is by no means cormplete agreement; between the
two columns, it is clear, that this test was a good contribution towards
gscertaining the effect of the 105 properties being rejected from the
material. FE
A direct test of the representative character of the sample used
was made in the tollowing mannper: — : : .

From a complete dwelling-house €ensus taken in 1920 it was
known how all the dwellings in the town Wwere distributed according
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to the number 6f rooms. A similar distribution was made of the
dwellings in the.436 pr0pert1es which formed the sa,mple 3 See the
fellowmg table: -

Total Dwellings| Sample
‘DWELLINGS WITH . A in 1919 - . in 1915

% . %

‘wi | 183
40.3 407
2.8 26.2
9.6 | . 9.4
45 5.5

2| 287
3. 2'_ il 2.3,

100.0 [ 100.0

As to the results of the investigation itself, we refer to the report
issued on 1t which also containg much of methodologmal interest (1).

Ill. — Random Selection of Groups.

i

The investigations we now proceed to consider were, like the
foregoing, made by the use of the random method, but with this dif-
ference, that it was not the various units in the sample that were
selected at random, but groups of collateral units. As in the pre-
vious section we shall begin with a very sn:nple example taken from
demographic statistics.

A census of population was taken in Denmark on February Ist,
1921. A month later a special occasion arose for knowing as
exactly as poss1ble the distribution of age of the populatlon in the rural
districts of Maribo Oounty ’.I.‘he m.forma:tmn was contained in the
Census papers, but time was so short that a complete treatment of -
this material was not posmble The summary number of popula;tlon;

(1) Dr. SIGMUND SCHOTT: Mze.musfuil Zinsraickstand wnd Falhgwerd’m wvon
Pfandidsten in Mannhein. (Belt{a,ge ZUr Sta,tlstlk der Stadt Mannheim: 4 Sonder-
numnirier). Mannheim, 1915. : SRR
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divided into sexes, on February 1st, 1921, was known, and one knew.
very accurately the distribution of age ten years previously, viz., on.
February lst; 1911. - Thus there was the option of making use of this
latter knowledge by dividing the population as ab 1921 proportiona;tely
with the distribution of age in 1911, or undertaking & partial treat-
ment of the material for 1021. ' R Co

The latter alternative was chosen. -The sample Was formed by
mechanical selection of each third parish in the county, and in these
parishes the distribution of population was investigated according
to sex and age. By comparing the results of this partial investigation
with the results of the investigation of the whole, which wag made
later, it turned outb that the differences between the figures from
the complete and the partial investigation in all cases .except
one were within the margin allowed by the law of e’:_z—ponentia,ls:

The same groups obtained from the partial investigation were
- experimentally calculated on the basis of the knowledge gained from
. the census of 1911, and it then proved that the right choice was made
in proceeding with the partial investigation. = - S :

‘Naturally, one would nob ordinarily determine the distribution
of age of a population by partial investigation. Tn this there is such
a fundamentally demographic condition that nothing ought to be
neglected: in order to arrive at the results with the greatest possible
accuracy. One may only take the liberty of & short cut to obtain a
purely preliminary regult in cases like thab referred to, where one is
at the lagt extremity. . - S

A very ‘comprehensive manipulation of & population census ma-
terial by the application of the random method has been made by
Dr. Sigmund Schott of Mannheim. _ C .

This concerned the working up of the census information, of 1916
tor the civil population in the- town of Mannheim. ‘Briefly, the pro-
cedure was as follows : — . - : R T

The whole census area was divided info 1081 census distriets of
various sizes. These 1081. distriets were given'cons_ecutive numbers
and were thereafter divided into.10 principal groups, a numerical
principle being strictly followed in this division. Under .the Afirat
principal group were placed all those districts whose numbers ended
with 1, (viz. Nos 1, 11, 21, etc. up to 1081} ; the second main group
covered districts whose numbers ended with 2 (viz.-2, 12, 22 efe.
up to 1072); and so on. IEach of the ten. prinecipal groups “thus
covered 108 districts. . - . o j

Atter this were, formed the so-called « Working‘grbups », €ach
containing 11 {in some few cases onty 10) distriets. In the formation

T
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of these working groups, however, the arithmetical sequence was not
‘followed. ~The first working group in the first prinecipal group com-
prised districts No. 1, 101, 201 ete., the second No, 11,111, 211, etc.

Thus by this means the random method was again brought into use,.
so that every hundred'th part, i: e.; every. working group, formed a’
meehamcally selected sample of the totallty R :

‘One of the purposes of the. enquiry was to find out- how the
people were' distributed ‘into’ households of various sizes, - and - the
distribution- of these people according to their position in the house-
hold. The procedure may now be sketched as follows :

* One may imagine that the 1081 census districts were consecu-
tively numbered urns; in all contaumng as- many balls as there were
people in the whole. populatlon These balls may further be imagined
a8 being -of different colours, each colont: ‘meaning & eertain kind
of position in the household (housewife, daughter, servant girl, etc.);
‘again, that each ball had a fisure which showed how ‘many people
there were in that particular. household. The procedure was then
that the balls in urns No. 1, 101, 201, etc. were collected into one big
urn, and for each of these blg urns, Whlﬂh thus represent the working
groups previously mentioned,: the balls were divided aecordmg o -¢co-
lour and figure, The contents of the urns No. 1,101..::11,111,... ete.
were again collected and the former caleulation: repeated Wlth
regard to a series of numerical proportions the principal groups were
finally gathered in twos and the working groups in fives into new
groups of a hlgher order, so that the original tenths and hundredths
calculations could be supplemented by frfths and twenmeths calcu-
lations.

Ag to the results of t]ns mterestmg mvestlgamon, Dr Sehott’
own report is referred to (1)

- A very simple example ecan be given in the followmg mvestl-'
~ gation, which Was  once made as an expenment by M areus
Rubin. : :
' - The number of marna,ges, blrths and deaths among the rural
_ populatlon In Denmark in the years 1890-1894 was calculated on the
- basis of a saple consisting of the first cireuit in each of the 17 coun-
ties, whereatter the figures’ were eompa.red W’lt-h the aetual ﬁgures
for the tota,hty

(1) Dr. Sremunn Scmorr: Das Smchprobemerfahren in der Stadtesmmsmk
(Bex’r.rage zur Statistilc der Sta.dt Mannhem No. 34, 1917) :
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The vesult - will be seen from the following: —

in percentage
‘ot B.

A, R T
A The 17 Cireuits | The 17 Counties

Population 1890 S 1 esmez | L 366, 364 14,98
Marriages 1890-94 ) . 13, 634 93,462 | . 14.59 .
Births : S 30, 327 © 203, 950 14.87
Of these, illegitimate . : 2,702 14,8883 '18.01
Deaths 188004 ' 18,984 203, 950 - 15.49

From these figrires Rubin conciuded that the sample was suffi-
ciently representative, except as regards the illegitimate births (1).
TIn vital statistics the information will often present an opportun-
ity of applying enguiry by sample as & substitute for ecomplete
investigation, By -this js not meant the ‘working out of mortality

tables, although such calculations resemble the representative investi-

gations in that a cerfain sequence of observations is<applied to other
collections of material. - Bub apart from this, there is every ‘occasion
to endeavour to save time and labour, when cireumstances make it
advisable, by simply undertaking a partial treatment of the greab
material which offers in’ vital statistics. o T

Here, howevér, the difficulty presents itself that the statistical
resulis in this domain are often required for such small geographic
areas that the figures, in spife of everything, are so small and the dif-

ferences so great, that @ thinning down of the totality materidl will

make ‘the results oo’ unéértain.

This may be :ill_ﬁStiré,ted‘ by citing’ an attempt “which' ‘has 'Béeil"

made in Holland. " ' .
. “When in Holland measures-of economy had to be -applied to

all the Departments of State, the Cenfral Office of Statistics tried to

find ‘out, ,whe‘oh'ér ‘it would be possible to’follow the :ré’})j}é'sentatiifé
method with régard to mortality and causes of death, without detri-
merit 16 statisHas: ¢ oo e
Tt was decided to examine whether it would be sufficient to'take,
instead of allcommunes of less that 5000 inhabitants, or of 5-20,000
inhabitants, s of these groups. In Holland it is necessary, however

to have separate mortality statistics for each provinee, because the
death ratiés are very different in the various provinees. = =

(1) See the Danish « Natioralkonomisk Tidsskpifh ¥, 1898, p. 103.
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As regards the principles applied in the experiment, the fo]low
ing information has been given by Mr. Methorst, Director of the Cen~
tra,l Office of Statistics.

‘For each. province, in which the representative method is to be-
applied, as regards groups of communes having 5,001- 20 000 inha-
bitants, or 5,000 and fewer inhabitants, it will be necessary to in-
vestigate whether the total of the province will not ‘more thom cam
be a,dmztted deviate from the real figures, as regards

S {a) the mutital relations of the various age groups;
_.(b) the mutual relations of the various causes. of death ;

(e the mutual relati ns of the various age groups. in each
cause of death.

-{d) -the. mutual relatmns of the various causes of death in each
age group.. ..

_For .the de'bermm&tmn of 1/5 {20 % as representatwe of the
.groups of .. communes of- 5001 20 000 mha,bltants, and  B000  and
fewer inhabitants, it is. posmble to malke use of different cntena,, Whlch
all satisfy the. demand that. the. choice. should be leffi:to chance only.
Let ny mention three of such criteria,

o Itis posmble to let the choice depend on, the letters of the alpha-
bet (1st method), but also on the size of the successive large communes,
-and, in-accordance with this latter method it is possﬂnle too. either
to combme the 1a,rger communes w1th la,rger ones, and the smaller '
with -smaller (2nd method), or to join larger and smaller communes
‘belonging to the same.group. (3rd method), in accordance w1th an
order to be stated . beforehand. . ..

In order to find out whether the apphea,tmn of the representa,tlve
method could be admitted with relation to the above distinetions
within the borders of the prownces, it Would strictly speakmg, he
necessary to have 5 experiments for each of the two groups of commu-
nes according to size, and.in accordance with each of the 3 methods
Needless to say that a great many other combinations would be pos-
sible;- and. that these oo would. do just as well. Fach expemment
would mclude a,nother s pa,rt consequently there Would. be. 15 ex-
penments for each group of communes. Buf as eaoh of the 15 ex-
periments of the one group of communes (5, 001-20 000 mh&bltants)
combined .with any of the 15 expemnents of the other group. (5,000
and. fewer mhabltants) may influence in. another way the ca]culatlon
of the total for the provinge, i it is not to be said with, certamty tha,t
ea,ch « chance selecmon 9. mcludmg s, would be permitied, before
15 X 1B = 225 expemments have been made, in each Provinee, for,
even if only a few experiments: should. result in a greater deference
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between the real, and the calenlated figures for the provineé in total,
than that which is_permitted, the application of the méthod within
the borders of the province would not be admissible for this purpose.
- For each of the 225 experiments it would consequently-be neces-
gary to examine, whether the deviation of the figure calculated for
the province be notb too large, as regards the mutnal proportions,
@ of the age groups, b of the causes of death, ¢ of the age groups in
each cause of death, d of the causes of death in each age group.

Mr. Methorst caused some investigation ol & small scale 60 take
place. These investigations relate o the ]?rovince' of North-Bra-
bant, in which there are 29 communes having 5,001-20,000 inhabi-
tants, and 143 communes having 5,000 and fewer inhabitants.
These two groups according to size were both of them divided into
5 sub-groups (20 %), the division being made according to the alpha-
betical order of the initials of the communes.

The experiment appeared, however — and this had really been
expected — to be unsuccessiul, the numbers being too small, and
the difference bebtween fhe COIMUNES too great. M. Methorst
resumes the result of the experiment as follows: —

1. The ealeulated proportional figures of the age groups for
the whole Province, depending on. the chance selection made, are
sometimes so different from realify that they rob the information. of
a great deal of their gignificance. R

" o Mhis is also the case with the caleulated proportional figures
of the causes of death. B

3. The division according to age and: causes of death in their
mutual relations is made altogether useless in case of application. of
the representative method. ' ‘ S

‘4. Tn case the divisions of each Province must be calculated,
the application of this method does not save any time worth men-
tioning (1). : : . i

Using the representative method, the Austrian « Stasteamt T
Heerwesen » has made an interesting investiga;tion.doncer'njng the
people belonging to the former Austro-Hungarian Monarchy who
died in the war of 1914-18. - - T

In this investigation it was Dot & question of ggeertaining the
number of dead, but the distribution of the fallen aecording to Da-
tionality (language) and age. ‘Ag the sum tofal was very large, &
compromise was made by examining 2 sample of 130,000, or -about
one-tenth of the whole.. This sample was formed thus : of the casualty

(1) The above information has kindly been given by Mr. IE[; w: MET-HO'E,ST.
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lists in the Ministry of War, eight groups were taken, distributed over
various arbitrarilty chosen periods from st August, 1914 till 19th
Aypril, 1918:- *The répresentative character of this sample was tested
by the caleulation of the following proportionate figuves, which in-
dlcate the dlstmbutlon of the fallen accordmg t0 country (1):

‘Whaole Sa.mple

Awstria ... 0. .. L. v 86T 56.6
__ . £0.3° 403
Bosnia-Herzegovina . . . . « - . . . 30 = 31

100.0 100.0

, It is rare that the representative : method has been applied to
investigations in the domain. of pure economic statistics. ~We will,
however, refer to one peculiar example of this :

- M. de Foville repeatedly organised in the period. ﬁ'om 1878 to
1903 representative investigations into the nationality and age of
the silver coins in circulation in France. As it was impossible to
collect all the coins for examination, de Foville chose the procedure
of having a count made of all the coins in all public offices when
business ceased on a certain. day, the coins at the same time being
grouped according to the country in which they were minted and
according fe year (2). »

We will now proeeed to mentlon some examples of the. applica-
tion of the representative method to the usual mass material of agri-
cultural statisties. ”

In Denmark investigations regarding the utilisation of the agri-
cultural area were formerly only made at infervals of several years,
the effect of which was that the statistics of the crop yield became
rather uhcertain in the years for which no statistics as to the utilisa-
tion of the area were to hand.

Statistics of this kind were compiled in 1896 and 1901, but
when the crop yield for 1901.was to be calculated, the area ﬁgures
for the various kinds of crops were only counted for three of the 18
counties of the country.. For the other 15 counties a provigional

1)y Dr. Winmsov WiNcgies: Die Totenwerluste der. ast-ung. Monarchie
nach Nationalititen. Die Altersgliederung der Toten. Vienna, 1919, -

(2) Bulletin de statistique et de legxsla.‘blon comparée, publié par le Ministére
des Finances, fascicules d’Octobre 1878 ; Aolit 1885 ; Aoiit 1891 ; Décembre 1897 :
Mars 1004, Communication faite par M. pE FoviniE & I’Association fra,nga,lse pour
I’avancemeént des sciences. Congreés de Besangon, 1893.
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count of the areas in each fAfth parish was therefore -made and-on
the basis of this .20 ‘per cent -gamaple the- ﬁgurés sor -the wtotality
-Wéreicaglculated,ﬂa:nd these provisional fipures were used as. a-base
in.the’ caloulation ofithe:.erop yield. o Plaiilo

The subsequent: complete enumeration -of -the area statistics
made it possible to measure the accuracy of the regults of the.partial
investigation. The. differentiations were ag followss = '

‘Wheat e e L. 22 %

Rye -+« - - 0o .. 02

Barley .. ococooct . 0.8 »

O v e e e et . 0.0 >

Mixed Seed ... o+ - S 48

_Potatoes ... o« .o VR 1 A B
CBeet . .. - ocor sttt L. 25 C L
Other crops .- : - «.= " " 2.8

Hay - e ce e e 0.6

ToraL . . » 05

rl

. It will be seen that the differences in mosh cases were only small.
It must also be taken into consideration that the actual changes.in
‘the ufilisation of the area from 1896 t0 1901 were many fimes greater
than the differences of the partial investigation - (for : instance, Aor
coob crops Bl:per cenby for wheat 19 per cent, etc.). :The errors
committed by calenlating. the crop yield. on the basis of the figures
of the partial investigation were thus insignificant cormpared “with
the errors which would have been committed by using the absolute
ares figures from 1896 (1). . © - TR ‘

.. Aftempts bave repeatedly been made to apply the representative
method in enguiries regarding -stocks of cattle. .. W mes

So long -ago a8 -ab: the meeting of the International Anstitute
_of Statistics in Berlin 1903, the results. of two such aitt_empts,_-me'r_e
presented. :One of these had been made by Dr. Kluge (2), the:other
by Professor-F. Mayet (3). . The first. of these;-experiménts was an- -
(1) Hésten i Danmark i Aares 1902 (SﬁﬁtisﬁiékéMéc_ldéle_’isfef Serie &N --_]:3"}'. '
(2} « Brrechnung des Viehstandes vom. 1. Dezeraber 1897, 1900 und “1902
ftir einem Kreis jedes Regierungsbezirkes des preussischen: Sgaates sowie fur sdmb-
liche Kreise des Regierungsbezirkes_Bromberg? gusgefithrt auf Gm'xid_d_er‘ Zah-
Tungsergebnisse dieses. Jahr fur je ein _Zehntelr samdtlicher :V,Gc_ar‘g‘l?ir_u_ie_glr__ye};g;'g‘?ge
der Verhaltniszahlen, welche aus den Eirgebaissen fur 1892 ‘berechmet sind ».

(3) Dr. B. MaY®ET: Stickproben-Erhebungei i der Zawischenzeit surischen grossen

-V ollzdhlungen lingeren Periodizitdt. (Bulletin de {'Tnstitat International ‘deSta-
. tistique. Vol. XTIV, No. 2. Berlin, 1904).. .. - L etoganin
26
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successful, -while the: latter gave particularly good- results. - As to
the causes we.would refer: to the minufes of. _thé-_pr_eceedjngs-- of the
meeting in. Berlin:in Vol.. XTIV of the Institute’s Bulletin; which.also
containg a very complete account’ of the. method used by Mayet,
o+ A $hivd: experiment of the same kind was made a few years ago
by Dr.Johannes Lucht in the Prussian Bureau of Statistics, : - .
This experiment comprised all the provinees. of Prussia, Berlin
and the Hohenzollern Lands alone being excluded. The idea of the .
experiment was to investigate with what degree of cerfainty one could,
by means of a representative counting of the stock of cattle in one- -
fourth of the administrative Qistricts (« Kreise ), caleulate the changes
from 1920 to 1927 with regard to the number of the virious kinds .
of domestic animals. - The calculations weré nadé partly for each
of the eleven provinces and partly for the whole country as one,
- Of the 528 distriets one-tenth was selected four tifdes, there thus
* being 4 samples of 53, 53, 53 and 52 districts; afd each of these four
samples was examined separately. The samples ‘were selected as
follows : — ' e ~
The 11 provinces were arranged in the order usually adopted.in
statistics; and in each province.the districts were arranged according
‘to the initials of the names: of the districts:  Consecutive numbers
‘were then given: to'the districts in thig arrangement, . Then were
‘selected-all the districts whese numbers -ended with 3: (i.e. 3, 13,
23; ete.) and the sample thus arrived at, of 53 districts, was named
.« Schatzung I'». ~THereafter were selected the districts whose num-
bers ended with 5 (« Sehitzung TI1 »), with 8 (« Sehdtzung 111 ») and
“with O (« Sehdtzilug IV »), - o
After the investigation into these 4 original samples: had been
-completed, it was desired fo ascertain what influence the relative
gize of the sample had upon. the aceuracy of the result, and there-
. fore. two new samples were. formed by adding together I and ITI
(«Schitzung V ») and II and XV (« Schiitzung VI »). Finally, all four
tenths were amalgamated: into one single sample (« Schatzung VII »).
“In all these seven experiments the number: of- horses, cattle,
sheep, goats and pigs. were calculated. As.regards Sample-F there
‘was also calculated the distribution of domestie animals in age groups
{« Schéitzung VIT »), . .. . e e
-~ "While the origitial Samples: ¥-IV were selected on a mechanical
principle (the last figure of the consecutive number), an experiment
was also made where the sample was formed. by deliberate selection
of the districts (« Sehatzing IX »),. In seleeting the districts for this
investigation care was taken that.the geographic representation was




fairly equal, while the gize of the.steck of cattle, the plevaalmg method
of feeding and the dlstnbutlon of the farms aeeordmg o size Were
also taken: into eons:Lderetmn e ;
Dr. Lucht has treated the results of theee experlments m a very
fhorough manner in g treatise, in the, J ournel of the Prugsian Bureau
of, ‘%etletms (1. The ﬁo‘ures a,lrwed at for, the Various . PTOVinees
of’sen differ greatly from the eetuel ﬁgures for the State as 2. whole,
 the differences até. much smaller, bub. the author. clesenbes the results
of the experiments 28 unsetlsfectory on .the whole. :

7' IV—~— Pﬁrbesi've- Selecﬁo‘n of Groups

We shall now descnbe a numbel‘ of representetwe 1nvest1gat1ons
which differ from those refened to in the foregomo ini that the semple
was not drawn by random celection (neither of wnits nor of groups)

but by purposive seleetlon of such unit-groups as eould be presumed
to have epprox;met ly the same properties as the whole they Were,
to represent .
. Is sometlmee heppens that the ofﬁelal etatlstmal Depertment
anfte1 hzwmg set up a large and cestly a,ppajramus in order fo secure s stas
tistical miorma‘mon for’ administrative or leglsla,’rwe pmposes, is f&eed
by. the smlatmn that mformatlon is required regarﬂmg other. pomts
than those meluded i, the enguiry made. . In such cases it mll often
be. unreasonable to make the 1nvest1get10n over age1n, qulte epert
from the fact that there may not be sufficient fime to do 0. 1t wﬂl
then often be poss1ble 10 supplement the results of the totehty mves‘m-
gatlon by help of a representetwe supplementery enqmry The fol-
jowing is an exemple of this. - )

When the questmn of the frenehlse o the Seeond Ohamber _ ‘_f
the Hungarian Parliament, was. to_the, fore in, 1904, 2. eomp ehen-
give statmtlcal enqmry was mede by the Hungerlan Burea,u of, Btar
tistics regerdmg all the male. mha,bltants of Tnore then 20 yee__ !
age. Affer this 1arge matberial had been. Worked up, there was & de—
sire to have these statistios supplemented with 1ni0rmet10n as 6,1 cer:
tain eircumstances which had not preﬂously been mentloned (how

long each person had been residing at his actual dormeﬂe, ‘and how .

long he had been occupied in the trade in Whl@h Tie’ aetually Worked)
As there could hardly be any question of making an entmely new

{1) Dr. JoHANNES LwycET: Die crepresentatwe Methode in, der .S'mtwmk (Ze1t.~

schrift des Preussmchen stemstlschen La.ndeqa.mts, 1922).

i
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investigation régarding all men over’ 20 years, the Bureau srmply
made g supplementary enquiry in a‘number of a,dnumstratwe districts
which altogether represented about & per-cent of the populatlon of the
cotintry.’ The administrative ‘districts which were mvestlgated were
s0 gelected that they could-be presumed to represent a8 elosely as pos-
sible: the whole pepulatlon as regards demography and oceupatlon
Ot the question formis whmh were’ employed in this representative
investigation there ‘were ~— apart fromi the new quéstions referred t6
above — included some of the questions to which answers liad already
been given in the original, complete enquiry, and it was thus possible
to gain a clear eoneeptlon of the degree to which the sample chosen
was.really representative of the whole Jvith regard to the.daba which -
were of 1mporta,nee to the object of the enqmry This experiment
is said 60" have glven o partlcula,rly Satlsfaetory 1ssue, bat it is not
p0331ble to give any detaﬂs as no report on the 1nvest1gat10n has
ever “Peen” pubhshed (1 )
- Invthe years' 1891-1899 the Central Commission of St&tlstlcs
in' Holland ‘made ‘different enguiries into the degres of wealth and
birth and. infantile mortaliby. To this end afew towns and a certain
number of. eountry places were selected. The seleeted eommunes
Were meant to be’ representatwe for the whole eeuntry (2) '
At tnne when thé Polish censius material of 19‘?‘1 had not yet
been 1nvest1gated some prelm:una.ry information was reqmred “with
regard to the size ‘of" ‘Gertain age classes of the populatmn (ehlldren '
of school “age ‘and men of mlhta,ry age). A partial 1nvest1gat10n
was therefore maede of the census naterial, certain districts bemg
selected in. each province, and a 0&101]1&1310]1 being imade of the ulfi-
mate’ 1mportanee ‘of each of the districts mvestlgated when inclided
in the average. The results of thls mvestlgatlon have not been pub-
hshed (3)
“We' may also’ mentlon that a “similar lnvestlgatron to that just
Yeferred: to, but for a I1m1ted area (a smgle department) Was made
by the' late Polish statlstlelan and astronomer R. Merecki (4) ’
" After hzwmg referred in' the forecromg o some examples of the
apphca.tlon of the purposwe method m rega,rd to demogra,phre mvest-

(1) Informa.txon kmd.ly furmshed by Dr LADISLAUS voN BUDAY
' (2) Uithomsten van eer onderzaek nagr het verbtmcl tusschen welstand, nata
liteit en’ kindersterfte in “Amsterdam, Dortrecht, Rotterddm, en 40 plattenlands-
gemeenten. Maandeijfers, 1897, No. 8; 1898, No. 10; 1899, « Nicuwe Volgreeks»
No_... 1900, No. 4.
’ (3) “Information kmdly furnished by Dr, . B‘UZEK o :
(4) Revue Mensuells de ‘Statistiqueé, Vol. VT, pp-. 81- 84 Warsawa, 1023,
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jgations, We will now proceed to deal with another. group -of’.repre-
sentative. enquivieg on the bagis of zpul‘posive_.selection, ;viz..;those-l:ﬁor'
‘the purpose of providing information as to the conditions under which
the. population lives and works. .. . ' L
.o Tt is true of & large number of .such investigations thab they-are
not of ynuch interest in a methodological sense, because, either ofne-
_cessity or otherwise, controlling of the representative character of the
_material for investigation has been waived. - Thus, mosb enquiries
_regarding wages and working hours, etc. are based upon information
from which no generally applicable-.eohclusions'- can .in reality- e
_drawn with certainty.. These aré ost often partial investigations
without any, real ropresentative character. . o - e

E Waturally there are exceptions to this rule.. Thus fhere is ab
any rate great proba,bilif;y.‘tha,t the great German wage statistics
of 1920 gave in its essentials a correct picture of the height of wages
in the various trades in Germany at that jpoint of time. - This investi-
ga,ti_on..c_omprised abount 11,700 establishments, with 1,560,000 work-
* men .and 227,000 employees... When selecting  the establishments
10 be mvestigaté_d importance was attached to both large, ‘medium
sized, and small establisbments being equally represented. - The se-
lection was made by the so called ‘« Reichstrbeitsgemeinschaften »
on.; the sugge_stioqh;of employers and workmen, and replies to the
questions. asked. were made compulsory (1), oot
oo A certain representative character may perbaps also be granted
fo the great investigation into wages and hours of work in. the French
-industrial establishments in 1891-93. - This i:qvestiga,tion,rwhich was
aundertaken by the Office du Travail, comprised about.3,000 establish-
‘ments belenging..to the large and tnediom sized industries. - These
-13,000. establighments, which employed a fourth of all the work-people
in,the large and medium-sized industries, were zdistr_ibuted,over.all
‘the. distriets in the country.. In the. choice of -the establishments it
was endeavoured o malke. the sample representative both as .regards
Jocality and . trade (2). - g e T
The investigations made by A. N, Kiaer in the nineties, which
formed the starting point for the  discassion on the representative
‘method .at & number of meetings of the International Institute - of
Statistics, were representative in the fruest sense of -the: word. i

v {1) Lohn-und Gehaliserhebung vomt Februar 1920. (Statistik des Deutschen
Reichs, Vol 293, Berlin 1921). . - L
e (2 OFricE DU TRAVATL = Salagres. et durée du travail dans Jindustrie ]‘rcm-
-¢aise. 4 volumes and 1 album of diagrams. Paris, 1893-97. ..o s s

&
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-7 Hor use'in the preparation of an invalidity insurance scheme in
one of these enqiiriés a nimber of questions were directed to a large
number of persons, selected a€cording to rules which were framed o
ensure that the sample represented the whole population: ‘'We shafl,
however, not go'into the method used more closely, it being described
in the Bulletin of the Institute (1). = = . S

~ "The veprésentative method was applied’in an investigation nade
in 1917 in Sweden ifito the consumption of spirits; -0 o
o THE peculiar system is prevalent in Sweden that the coisump-
tion '6f spirituotis tiquod is rationdd. - Wheh s purchase of such beve:
rages is made, the quantity bought'and' the amount paid for it are
entered in the so-called « Motbok », an’ account book spécially desie:
ned for this purpose aid issued to all whoj “aceording to the regula-
tionis; ‘are entitled to' buy spiritious- Ligmor. 7 i
+“=The aith'of the iavestigation Was to show the extent of the'con-
sumption of spirits by persons belongirig to vatious trade groups and
income-classes. The -inaterial for the “investigation was pricured
in'this’ way i s number of the companies; who have d retail licence't6
sell spirits, took copies of the account-books of their custoiners, There
were in all about 600,000 such books, of which sornething more than
45,000, or about 8 per cent; weke included in’ the investigation, " In
order to obtain as representative a sample as possible; a number of
selling companies, distributed ¢ver every part of the -country, was
first selected, and after: these companies had been requested to assist
In-the investigation, detailed instructions: were drawn 1ip regarding
the procedure they;were to follow. As to the companies which corn-
prised the latgest towns, it was decided that the whole of the cistomi-
ers of cértain’ indicated retailing shops should be included. For
the medinm sized companies, a number of particular - districts’ was
selected,  In selecting the retailing” places and the districts, éndeg:
vours were made to obtain as'far as possible: equal representation of
well-to-de and poor quarters; industrial and farming districts, etc.
As to the smallest companies, the whole of théir custorners was-in:

[ES LAY

. -No test of the representative character of the sample used was
made, and as & matter of fact this Wo'iﬂd,'_' especially in view of the pe-
culiar nature-of the investigation, seem 6 be impracticable (2).'

(1} A. N, Kiaeg: Obsérvations‘a_t ELPETIENCES CONCErnant des dénombre_amams
représeriatifs. (Bullebin de’ I'Tnstitut International de Statistique: Vol. 1X; No: 2,
p. 176). - B s I R
© (BY Forbrukningen af utminuteringsvis “silt brannvin efter yrkesgrispper och
tnkomsthlasser. Stockhoim; 1619, - S AT LI I SIS Y PP S
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The method recommended by A. N. Kiaer in the nineties: was,
by the way, previously used in enquiries of yarious kinds, as for ins
stanee in an enquiry regardinghousing conditions and rentundertaken
by the Municipal ‘Office of Statistics of Copenhagen An 1885, sia
, The sample used consisted of 36 ‘streets, spread over severy-
quarter-of the town. Tn these 36 streets there were altogether
9,366 dwellings (flats), which was one-seventh-of all the -dwellings
in the town, and the number of inhabitants was 39,350, or gimilarly
one-gseventh of the whole population of the town. o feembrinoe

The representative character of the sample will also Je geen from
the following distribution figures (1): Lt

DWELLINGS WITH 86 -streets Whele towa
' L% | e

14.8 S 3 R
36.7 L8637 |

. 17.3 1618

« 12.3 _ 2.8
6.9 0
56
2.6

4.8

3000 | 100007

In. the investigation +which has just been referred o the .sample
consisted of all the dwellings in certain streets, distributed over the
“whole of the town. A rather modified. proceeding has been followed
in an investigation into the height of house rent in 1924 in-28 towns
in Switzerland. According to.the plan of this investigation, ; infor-
mation was to be procured as to the houae.rent;ior;&bputatgg per
cent of all dwellings with 2 te 4. rooms. - The selection;wa@-;ma@e_ An
this way: certain streets were selected beforehand, and in these certain
house numbers. When selecting the streets an endeavour was made
to secure an equal representation of all quarters in the town, and
in selecting the houses it was tried, as far as was practicable, - to
get both old and new houses represented in proportions. which corres-
ponded with the actual position. As far as is known, however, no
attempt was made to st whether the saxple Teally Wak feépresenta-
tive or not (2). S T e e T R
(1) Tabelvaerk til Kjobenhavns Statistik, No. 9 (Kbh. 1888).
(2) Résultats de Uenquéte sur les loyers, effectuée @1 MOLs de janvier 1924, {In-

formation de Statistique Sociale. Year II, vol. 2. Berne, 1024). -+ e
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- InNorway, an-investigation. was made, by the applieation of -
the répresentative: method, into the distribution-of t-ha-popula,tiqﬁ
. according to. incore; fortune and occupation:The investigation was
made on the basis of the tax assessment for 1911; compa.red Wlth the
census of 1 December, -1910. : o
1i-Ag-to the rural districts;.the mvestlgatmn eomprlsed & sa.mple'
conmstmg of about one-third -of the circuits-in:each county.:. These
were selected 8o that-the distribution of the population aceording to -
livelihood was as near as possible the same.in -the gelected- cuemts
and in.the-whole dountry. ;

As to the large towns, the ra,ndom method was used eaeh fourth

or:each second house. being taken ; in the small towns the investiga-
- tlon.was complete (1).

- 16 illustrate how far one can go in the dlrectlon of accuracy
by applymg the purposive method in statistics regarding the distri-
bution. of the population aceording to income, we will describe the
following experiment,; which was made in Denmark. e

‘Based upon the assessment for income and property tax, a table
is worked out every year in Denmark, showing for each assessment
district the number of tax-payers-and their total income and property.
But. besides this there is worked out for the whole country a table

- showing the distribution of the tax-payers according to size of in-
coine. . As this involves a considerable amount of work, the question
has been considered -whether it would not be posmble to arxrive at a
suﬂimently acdurate ‘result for the country as ‘a-whole by means of
an’ investigation, of a representative sample, comprising one-fifth
of the assessment distriets;- In 'f]h].S expenmental enquu'y the toWns
wére disregarded. - S

-In the first experiment, 15 of the 76 “agsessment d.lStI‘lctS were
extracted by mechaniéal counting out. The sa,mple obtamedmthls
manner is charactensed by the followmg quaht1es

Sample A - ? - . . : .:ggr'%ggsfi%?

_.Tax—payers T - X O
‘Iilc’o'm‘e s 209
Property LT e LT e 209

As these crltemons seemed to mdlcate that the gample Wa.s suf-

ﬁclently representatwe an mvestlgatmn was made for the 15 -
stricts into the distribution of tax-payers &cceordmg to size of income.

(1} I'ndtaegts- og Formuesfo'rhold eﬁe'r Skata‘ehgmngen 1911, (Revenus et for-
tunes selon I'imposition - de 'exercice 1911), Norges officielle Statistik, Series VI,
No. 24.
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The.result is shown. in the fable below, Col 2. For-purposes of com-
parison -the corresponding percentages for all 76 agsessment .districts
are shown in Column 1. - ST N

Ag will be observed, there is very good agreement between the
results of the complete and the partial investigations, although both

et e et s A

the lowest and the highest in«_:lome groups are rather.too .;_=s1;rqng1y
represented in the sample. ’ :
Percentage Distribution of-Taw-payers. '
INCOME GROUPE - —
: ' Totality (1) | Sample A (2) | Sample B (3
. : L
"800 = LODO KL - oo e e e o 4.58 5.32 476
LOOD — 1,200 » - .- e 7.38 C o784 |0 T.48
1,900 —~ 1,400 5 « . .o ooo- e e 8.21 g.51. | 8.0
L400 — 1,600 » . . ..o - CLL | 10.22 w5 | 10.71
1,600 - 1,800 » ... ... e 7.6 . |. . 6.59 7.48
1,800 —« 2,000 b .. oo a e e ess | 608 | 6.57
2,000 — 2,500 » .. .. .- 19.56 | 12,26 12.15
2,500 - 3,000 » ..o ... - 9.09 889 | 889
3.000 = 3,500 » . ... oo <. 7.80 | 7.82 7.66 |
§,500 —~ 4,000 » . .. oo .. 5.84 . 5.99 5.8 1
4,000 — 4,500, 3 . ... e - e oe o . 4.58 4.67 4,54 ' |
4,500 — 5000 5 . .. o.oo e e e 2.91 3,01 2.86 '
5,000 < 5500 » .. .- 2.50 '2.43 2,60
5,500 — 6,000 2 o ... e 1.60 154 | 1.58
6,000 = T,000 » o o e n oo e 2.63 2.59 | 2.63
7,000 = 8,000 » . ..o .68 Y 1.2 0| 172 |
8,000 — 9,000 » . ... .- e 1.13 1.05 ‘1.18 7 =
0,000 = 10,000 » . . - - - - L 0.75 0.71 0.82
10,000 — 15,000 » .« < ..ok 1.63 " 1.49 1.59
15,000 — 20,000 » - - . ... oe - 0.43 0.41 0.44 -
20,000 — 30,000 » . . . . - . 0.26 0.31 10.:28
35,000° & over. . . . . - - e 0.22 0.30 ‘ 0.19
100.00 100,00 | 100.60° |
(1) 76 assesment districts, 488, 356 taxpayers. E
(2) 15 assesment distriets selected at random, 89, 716 taxpayers.
{8) 16 assesment districts selested under consideration of the average incomse, 97, 086 baxpayers. j
.E.
i
i
1
]
)
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" The figures above sHow that the poPMatién‘GOVeré'd by the sam
Dle is; both as regards income and property, rather better satuated
than the tota,hty, as the fo]lowmcr ﬁgures alse show ‘

Avera.ge pex: ta.x-pa,yer L . o Saraple A Totahty

CTneome .o orLo L 8213 Kx 0 3,067 K
‘Property . . . . . .. 14120 » - 13,500 »

Tt must therefore be probable that a more representative sample
could be obtained by taking advantage of the knowledge one has of
the average income per tax-payer in each of the assessment districts.
This average varies between 1.744 Xr. in the poorest assessment di-
stricts and 5,392 Kr. in the richest. Now in order to exploit this
factor, the 76 assessment districts were arranged according to average
income, and thereafter the asgessment disericts thus arranged were
divided into th;ree groups, each group comprising as nearly as possi-
ble one- third of all the tax-payers. For each of these groups the
" average income per tax-payer was calculated, and thereafter in each
of the groups b assessment districts were taken, selected in such a
way that (1 ) the number of tax-payers in the agsessment districts
selected formed. approximately one-fifth of the whole number. of
tax-payers in the group, and (2) the average income per tax-payer in
the selected districts as nearly as possible corresponded to theaverage
1ncome per tax-payer in the whole group. The sample thus obtained
was charaotemsed by the following percentages :

e ’ Pércentage

Sample B . of Totality
. L —

TPax-Payers . . . « .« v v v v 4 ... . w201
Income . . . . v . v v v v v e e .. .. 199
Property . . . . . . ... ... ... .. 203

The table below gives more details:

Average Income per

Number of Tax-payers Tax-pryer

Totality Sampie B Totality Sample B

. .
162, 615
160, 668
160, 073

483, 356, |
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"his new sample having been formed, the distribution of tax-pay-
ers according to income was examined as with the first sample ‘The
* result will be found in’ Col. 3 in the table. Tt will e seen that’ ‘the
agreement with' ‘the- percenta,ge a,rnved at by the complete mvest1—
gation (Col. 1)is almost ideal.

Tn order to show how little the difference between the results of
the complete and the partial investigation means in relation: to the
differences from year to year, 2 gummary of the distribution of iricome
in 1919 and 1921 is given in the table below, as well as for 1920,
partly according 0 the complete and partly accordmg to the partlal
investigation.

1018 l 1020 o ' 1821
Totality || Totality Sample 4 | Sample B Totality
" 800~ 1,400 Kr.. . . . - - - C 943 || 207 | 21.67 20,20 | 24.48
1400~ 3,000 » .- - . - | 4759 | 45.97 ) 44.39 45.80 ||. 46.64
3,000- 5,000 3 . .. . -« | 17.80 | 213 “91.49 | 20.90 || 18.88°
5,000-10,000 » . . .- o - s.55 || 10.20 | 9.94 | 10.51 850
10,000 Kr. & over o . . . .| 233  2.44 2.51 | 2.50 || 1:50
100.00 || 100.00 | 100.00 - 100.00' 100.00

Partial enguiries have in pa;rtmular been apphed to &gmcultura‘
statistics in the preparation of«« crop forecasts » and the « crop re-
turns » proper. In both. respects the procedure is, in prmc1ple the
same : as it 8 lmpractlca,ble to’ obtam information from every smgle
farm, the statlst1cs are built up upon ) number of reports by farmers,
local authommes, agrmultural advisers, ete. in all parts of the- country,
it being presumed ‘that these reports are sufﬁmently representatwe to
form. a basis for results of general va:hd.ﬂsy

- Itis obvious that statistics of this kind now and then need check-
ing by means of enquiries founded upon direct: measurements. !_;,:"That
these may be of great value, even if they are only carried out for a
part of the farms, is proved by the example of the extra, ordmary crop
statistics compiled in Norway in 1918.

This enquiry covered the weight of the grain yield of the vanous
kinds of grain and peas and the weight of the potatoes, tm'mps and
hay hawested The investigation was made by local commissioners,
and it was laid down that the weighing of the crops should take place
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at.a. gerbain. number of . difl?erent places iri the area of each. commis-
sioner. . In selecting the farms to be examined, lmportance was, at-
tached:. o making the. investigation : cover soil: of mediwm yield,
and that.large, medium sized.and small farms were represented. .
For hay, turnips and potatoes a procedure was adopted which resem-
bles that which is often used-in the calenlation of the: wood. content
of a forest ; right-angled sections of a definite size were marked out
aud the yield. of.these was weighed. . This check-enquiry thus in
. more than: one respect made.use. of the representative method (1)
- The representative method was used in.a peculiar manner in.the
Swedish agricultural statistics in the years from 1913 to 1921,  Every
year in this period local agricultural-statistieal enquiries were made
in the following manner. The country is divided into 25 counties ; H
the area of each of these was c'hwded into 8 districts, one of which
was' investigated each :year;” so that the whole country was
“corapletely covered in the course of 8 years. Tor all the farms'in
the districts examined statistics were compiled, comprising the utilis-
ation of the area, seed sown, crop yield and stock of éatile. In these
local enquiries it was ‘thus taken for granted that the eighth: pa)rﬁ of
the country’s farms, which were each year subjected to examination,
were representatlve of all the farms with regard to the factors
named above. It is.thus clear that the value of the whole system
depended upon the manner in which the dividing of the counties into
investigation - districts. was.‘made. This division was made once and
for ail by the Central Bureau of Statistics in consultation with the
executive committees. of agricultural societies which are to be found
in all the counties. :

In Section IIT we ha\-e mentloned an investigation where the
object was to determine the utlhsatmn of area for all groups of fa,rms
together The" representa,twe method has, however, also been em—
ployed in more thorough mvestlgatlons in t’ms respect.

' In’Czecho-Slovakia, on the occasion of the pass1ng of an Act
n 1918 regarding the expropnatmn of Iand by the State, the State
Bureaﬂl of Stamstlcs made an mvestlgatmn into the uhhsatlon of area
on farms of various sizes (2). _As for techmcal réasons it was iropos-
sﬂole to carry out {his mvestlgaﬁlon for the mhole country, a sample,
eomprising 12 of the 464 dlstrlcts mto Whloh the country ué divided,
was exa.mmed

- (1) Norges officielle Statistik, Series IV \To 167. Krlstlama 1920,
" {2} “According t0'  treatise in the’ Czech language by Dx. J A‘UERHAN in the
Czecho-Slovakian State of Vestnik vol. 1, books 6-7.- o Lo :
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In the 12 districts which formed the sample ‘examined, there
were 44,773 farms with & total ares of 279,206 hectares and an agri-
cultural avea of 126,158 hectares. This latter area was 2.03 per centof
the whole agricultural orea of the comntry: S

" fThe 44,773 farms were divided aceording ‘to the size of their
jand into 9 groups, by which the following’ _ﬁgure’s were arrived-at:

Nﬁmher B Agrioulﬁura.l Area
of Faxms - Heet.

Less than 6 ha. . o -+ - - - e 37, 759 35, 284
From 5 to 10ha ... Ce e . 3,280 16, 182
T T T 2,366 24,040
5 90 » B0 b e ettt | 1,120 - 22,031
L B0 s 100 n e e e e st R . 4,976
b 100 » 200 » . oo ..ot - a7 2, 834
» 200 » HO0 ». - . - e e .! . , 36 8,212
LB00 » 1000 v . -ttt 8 1,382
1000 and mOTE « - e+ o ] 20 | 16,217
Total 44,773

196,158 -

For each of these 9 groups an investigation was NOW made 28
to the distribution-of the agricultural area aceording bo-the cultiva-

tion -of wheat, rye, b&rley,-?oats,"?pota,toes,' -sug&rbe‘et,‘-forage'= crops

and other ‘crops, and fallow land. SRR . SE
~ The detailed vesults eed not be given here.: It shall ‘merely
be observed thab ‘o vathér considerable idifference  Was ascertained
bebtween  the various -groups, the -cultivation ‘of swheat, ‘batley-and
sugar-beet .gpecially: being -‘proportionately . mare -extensive on ‘the
big farms than on the small ones; whilst on the other hand the small-
est farms -had - comparatively large areas under Tye and potatoes.
The maximum for wheat, barley and sugar-beet was not, however,
found -in: the group of the ‘biggest farms, but' in the group -100-200
hectares, and Dr. ‘Anerhan attached & certain amount of impértance
to this fact having regard to the circumstance that the Act mention-
ed spares just this group. Co S T
_"An investigation of the same kind as that made by Dr.: Anerhan
in Czecho-Slovakia regarding the utilisation of the area in farms of
various sizes has beel made in Denmark. as a_l,l_;experiment..-

i

i
N

B
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Ot the 80 parishes in Pristt County, 20 parishes were ﬁrst seleeted
by mechanical. counting- out. - The geographic distribution of the
parishes, thus arrived. at. was not particularly even ; some parts: of
the county were strongly represented in-the _sample; others not at all,

:-Too much, Welght -was. not,.: however,. a,tta,ched -£0: thls ‘a8 ib
was of course possible that the sample despite the. somewhat uneven
geographic distribution might be representatlve How far this
was the case was mvesingated by the help of the following criterions.
' In _percentage of the totality (the County) the figures for the
sample (the 20 parishes) were :

Percentagoe

Area ... L L L . L o . 16.8
Hoartkorn (1) . . . . . . . . .. 18.9
Horses'....-........ - 20.9
Cattle . .-, .. . e e e e 21.5
Of these, milch cows . . C e e 21.6

. . 21.9

o The circmﬂs’tance that the percentage for the aréa is less than
that for the «hartkorn » shows that the sample as a. whole covers
soil: of rather greater fertility than the County as an average. This
also harmonises with the fact that the stock of cattle in the 20 parish-
es, as the figures show, is comparatively greater than in the County
as a whole.

‘As it thus proved that the mechanical selection:- did: not give a
sample which; in. regard to- representatne characteristics, satisfied
the striet demands which must be made in an investigation of this
kind, the mechamcal selection was dropped and a new. sa,mple N
formed in. the following manner..

.~ As the manner in-which: the agrlcultural area is: utlllsed hammo—
nises both with the fertility of the soil and the steck of cattle, these
two factors: were wsed as a: guide in the selection: of 2¢- parishes.: fer-
tility (that is to-say proportion between area and « hartkorn: ») as the
primary, and the stoek of catile per area unit. as; the secondaa'y cri-
terion. : :

For e&eh of the 90 parlshes in the 0011111;5r the proportmn between
agricultural - area: and « hartkorn »-was - caleulated. .. Thereafter the
parishes: were. arranged according -to . these . ratios: and.. divided
into four groups, each comprising one-fourth of: the total agri-
cultural area in the County.. Tn. each of the four groups the parishes

S e ey =

(1) The « Hartkorn: » it & quality ineasure for the soil,




— 415 —

were arranged.. according. to- the proportion between .the number of

heads. of cattle.and . the ggricultural: area, andg: theq:eé,fter,- having

regard to this ratio in each group, 5 parishes were gelected comprising
as nearly.a;s',pqss;ibl_e_one;ﬁi_th of the area, . e
The 20 parishes which were selected in this manper covered
2,097 of the Courty’s 10,207 farm properties, and 28,488 of its 139,698
hectares of agricultural area. .
Tn the sample, and in each of its four groups, the following pro-

portions were found':

Number of ha Per 1000 ha. Agricultural Area
per « Tonde .
Har{korn » Hoxses Caitle %1;‘1;1;' Pigs-
i
Group I. . .« o - - o« - ¢.54 203 918 525 | - 957
» I . 5.09 206 834 479 ¢ 714
R 4 5 5.52 197 804 473 i 638
A 6.33 184 782 - | 460 ¢ 754
Whole sample, gr. I-TV . . 5.2¢ 198 - §35 486 t T2
Whole County . . . - - - 5.29 196 835 490 | 745

As will be seen, it had thus been possible to select in this manner
20 parishes in which the average quality of the soil and the relative
stock of cattle were exactly as the average for the County as 2 whole.
o what degree the new saaple (Sample 2) surpassed the mecha-
nically selected one (Sample 1) with regard to the representative

characteristics will appear from the following figures: . .

Percentage of the Totality.:
< ] cemaen | semeler
Agriculbural @z, . o < o o < oee o s | 168, 203
T PO O SO (RS 2L SN (HES 20.2 ..
FIOTSES. .- « o o w v o o o = o+ 0 v s = o - R 28.7. - . 204
CAbIE L L e e e e e e e e e 215 .3
Mileh COWS. - « .« « - . oo v 2 RTLPE R BT T T R T
Bigs o o o BT A B N

i 1
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* With' regard to the' summary distribution of thé agriculbural
arex a,ecord_mg to 1ts utﬂJsatlon the fo]lowmg percentages ma.y be
glven [ S : ‘

: |+ Potality -|- Sample 2
| Gomnty, |

A Y

" Grain to matirity: _ _
TTHEEE - « v v e e e e e e e e e e e e e e a5 T4a

Mixed s66d . + v v v v v e e e e e e | 8.3 8.5
Buck-wheat, palse . . . . . . . .. . . - e e 1.2 0.8

4.2 44.6
Root erops . . . . . . . . e e e e e e e e e 12.8 13.0
3 3.4

Séeds, [ e e e 3.

Fallow . .. .. ... e e e . e e e e e e 7.7 §.0
Green fodder and grazing areas . . . . . . . . - . 928.3 27.2-
Gardens, ete. . . . - e e A A 3.8

"100.0_ o 100.0

‘The expenment of Professor Mayet as to &pplymg the repre-
sentative method in enguiries regardmg stocks of cattle (Section I1Y)
had ‘attracted so much attention that the Austrian Central Commis-
sion of Statistics decidéd to try thé representative method on the
material at hand for the Duchy of Salzburg and- for Bohemia with
regard ‘to the stock of cattle in the years 1890 and 1900. In the
former case the growth from 1890 to 1900 was reckoned on the basis
of the actual counts for 25 of the 154 municipalities. As regards
Bohemia the investigation was much more comprehensive, as, on
the basis of the actual counts for 1, 049 of 7,407 mun1c1pahtles, 2 con-
verse-caleulation was made (from 1900 10 1890).- :

I both cases the degree of acouracy of results arrived at. by tho
representative investigation could be cheoked as both for /1890
a.nd 1900 there were complete counts.

Wh].le Mayet selected his sample ab random, the Ausﬁrmn exper-
iment was based on purposive selection. When [selecting the
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sample the ares of the enguiry was divided-into 'a number of « natural
districts » (4 for Salzburg, 13 for' Boheriis), thus’ etisuring that in thée
sample there were represénted’ districts” with’ widely differbnt agri-
cultural conditioris. In' the selection of' the ' municipalities’ in” the
¢ natiral' digtricts », the population was" taken’ info considerstion ;
both large, mediuny sized’ and’ small® Miunicipalities” wele jricluded,
but'so that the big miunicipalifies were proportionately more strongly
represented. The results of these expetitients were on the' whole
not very satisfaetory (1). =~ I o
© The represéntative investigations regarding stocks of’ cattle
which we have reforred to'in the foregoifg’ (Pranndler & Weyr,
see above ; Kluge, Mayet and. Tiucht , see Section TI), are-all éxperi-
ents miade for the parpose of testing the applitability of - thie et
presentative method in’ this special sphere, Theré are, however,
examples showibg that représentative livestock censuses have béen
made as a substibute for complete censuses. S R
* Sueh a partial livestock census was) tor inmstance, taken in
Sweden in 1915. The sample used in this case congigted of rather
more than 100 parishes, spread over all parts of the country and so
selected that districts of different chafacter and’soil conditions
were as @ far as possible represented. -The results of thé eensus in
the selected parishes were compared with similar figures for 1913
‘and 1914 and, on this basis, the probable inerease or decrease of the
livestock numbers for the country as a whole was calealated *(2).

The representative investigations regarding the livestock re-
ferred to in the foregoing have this in ‘commeon, that thé unit oper-
sted with was some administrative distriet or other. e

Attempts have, however, also been made to determine the
pumber of livestock by undertaking & count of the animalsona
certain fraction of the-farms-in all-districts: of ‘the country. This
method has Tépeatedly been used in: Norway: '

In 1915 the Norwegian Oentrai Buregu of Statistics made 2
representative livestock densus by counting the animals on an ave-
rage of 15 farms in each distriet, in 21l of 11,188 farms, or' 6.5 per cent
of allindependent farms with livestock. On the question forms
information was given as to the number of the various kinds of do-

mestic animals (divided into age groups) at the end of September 1914

(1) Dr. RicHARD PFAUNDLER and Dr, Franz Wayr: Die stichprobenweisen
Viehschilzungen. Bine kritisch-methodologische Untersuchung. (Statisﬁiéﬁﬁé"ﬁdhﬁéi-
schrift. 1906, pp. 551 & 695). - ' B

(2) Statistiska Meddelanden. Ser. A. Vol. I, N° ¥, Sgockholi, 1915.

27
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and 19165, After the question forms had been filled in and returned
‘1o the Oentral Burean, a count was made for each of the 18 counties
in the country, and a correspondlng count for the same farms Wwas
thereafter made on the basis of the question. forms preserved on the
filez of the Bureau from the last (complete) livestock census, which
was taken in 1907. - By means of this idenfification of the farms it
was -possible o caleulate the percentage of change in the stock of
animals in . the pemod from 1907 to 1914, and as it was taken for
granted that the selected farms in each county were representatwe
of all the farms in the county, it was possible to calculate approxim-
ately the size of the stock of animals in each county in 1914 and 1915.

-Tn order to secure as representamve a selection of farms as pos-
sible, an instruetion had been drawn up for the municipal authorities
to the following effect : 1.. The farms selected were to be of different
sizes, small, medlum s1zed and large farmos being represented in pro-
portions which might more. or less be regarded as corresponding to
the general distribution of farms in the district. 2. The farms were
to be situated in the various parts of the distriet ; it was emphasised
that an equal geographic division was p&rtlcularly necessary, where
the natural conditions of the farms were essentially different in the
various parts of the district. 3. In view of the comparison with the
figures for 1907 it was necessary to include only farms which in the
intermediate period had neither been reduced by sale of land or mn-
creased by purchase of land.

As has already been mentioned, the sample formed.-6. 5 per cent
of all farms in 1907. In that year the stock of animals on the {arms
investigated was in percentage of total stock of animals at that
time : :

Horses . . .. T & Y- B A
Cattle .. ... .% « ... 102
Sheep . . - s+« - - ... 83
‘Goats . 7.0
PigS P P O S 93

Tt will be seen that the sample has not been fully representative
with regard to the composition according to size of farm ; “the_small
farms have obviously been too weakly represented in the sample (1).

A similar investigation was made in 1916, this time the counting
‘of animals being made on the same farms as in 1915, and also on a
nu.mber of small farms which were not ineluded in 1915 (2).

(1) Norges officielle Statistik. Series VI, No, 64 Knstlama, 1916.
(2) Norges officielle S;ba,tlstlk Series VI No. 92, Kristianig, 1917.
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Tn 1923 and 1924 representative livestock censuses have been
similar to that described above, but in such 3 man-

made on & plan
the figures of a complete census in 1918

ner that, for comparison,
have been-used (1).- - S

The method described above, where the sample -was formed
of & certain fraciion of the farms in all districts of the couwnfry,
was used from and including the year 1921 in Finland, not only for
the purpose of determining changes in the number of livestock, but
also in the annual statistics of the utilisation of the agriculbural area.

The procur"ing of the material for the anpua) agricultural sta-
tistics is entrusted to the local agricultural societies. The executive
committees of these sociebies receive from the Ministry of Agricul-
ture Lists of all the farms in each district, grouped according o size,
These execubive committees attend to the appointment of cepsus
agents in every district, and these, on the basis of the lists referred
to, select & tenth of the farms in each size-group, endeavours being
made in this selection to ensure that the sample is in every respect’
as representative as possible, The particulars as to the number
of livestock and the utilisation of the area, which are procured for
the selected farms with the agsistance of the agents, are compared
with similar information from & complete investigation made In
1920 and, with this as 2 basis, the figures for the various districts
and the country as a whole are caleulated (2). :

Despite the great improvements which agricultural statistics
have undergone in the various counfries during the course of years,
it must be said that on the whole we have not- got muech further

than giving & summary picture of the apparatus of production of agri-
n. . We will not, however,

culture and the size of the gross productio

be able to remain here in the long run, and in several -countries at-

tempts have, in fact, been made to go into the question more deeply

and to -explore the mysteries of farming itself, and even to determine

the profitableness under given conditions. S
Quch investigations; which as a rule are due to private initiative

or - are undertaken under the auspices of the a:gricultuxa,l-‘orga,nisam

tions, are, however, compelled to work on & very glender foundation,

viz., the comparatively few working accounts which can be procured
possible to dispute

through voluntary channels. It will always be

(1) Norges officielle Statistik, Series VIL, No. 117, Kristiania 1924,
Norges officielle Statist;'k, Series VIL, No. 153, Qsto; 1925.
(2] Finlands officielle Statistik ITL. Lanth_usha]lning, 18. Jordbrilk och

boskapsskitsel ar 192). Helsingfors, 1924.
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whether and-to- what degree this: account-matberial can be regarded
as' being ‘representative; .and. this- must. naturally. to a. great. extent
reduée the usefulness-of the results:. '

However, so far as one can see into the future, there wﬂl scaree-
ly be amny: prospect of it being. possible to proeure a mass-material
cousisting  of: working: accounts.in. sueh . quantity and.quality that
really representative- investigations: can be. made by this means.
The guestion:is, then, whether one cannos approach the same goal
by means of-an intensive exploitation of the information, procurable_
through simple guestions -to all farmers. - :

" As-the object, however,. demand_s 8. fam—reaehlng dJ.VlSlOD. of the.
material. and - aumerous combinations of the mformaﬂ;mn, ‘the work.
maywell be msurmounta,ble if:all the. material is to be included in.
the: statistical treatmenst. = Therefore: here we have a domain. where
it is-recommendable to use all the help of the representative method
which considerations as to the accuracy of the results permit, =~ -

‘- Inshe following a description will be given of a- comprehenswe_
experiment’ in this direction, made du.rmg the past year m the
Da;msh Department of Statisties.

“In the- agricultural census in 1923 VEry - detaaled information
was obtained for every single farm as to the area and its utilisation,
the stock of cattle, the number of labourers employed. on the farm,
the farmers participation . in. different cooperative societies, eto.
After a surnmary count had been made of the various columns for
each parish, the investigation was carried further by combining the
information from the various farms in different ways: Thus in this
second section of the investigation merely a representatwe part of
the material was worked up in order to save time and money.-

: Tt was determined to make the size of the representative sample
about 20 per cent of the whole, which means that the sample was fo
form about 20 per cent also in each of the country’s 22 counties.
In selec‘mng the sample the procedure. was as follows: ‘

L Hor each of the 1,809 parishes the number of cows per: 100 hect—
ares of farms area was:first caloulated, and; the parishes were arranged.
aceording to these rafios in -each.ef the 22 counties. . In.this order,
the parishes in eachi county were divided into groups of .5 pa,mshes, '
and fPém: each of these:groups was selected the. P&I‘lSh whose agri-
cultural area most nearly amounted to one-fitth of the total agricul-
tural area of the group. In some cases, where the parishes varied
greatly in extent, the material was adapted by adding two pa,rlshes
together: or, couversely, dividing a large parigh. .

The parishes thus selected were now drawn on A map, 1_,u order,‘
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o examine whether the various parts of the county were fairly equally
represented. Where this was not the case it was sought, by means
of exchanging thie selected parishes ‘with others swhere the >number
of cows per 100 hectares of agricultural: area was about the same, to
bring about the desired equal geographic representation.

 This preliminary sample was pow, in. each:eounty, tested with ' &
-régard to the-following factors : 1. Number of farms; 2. Total agri- . |
_culfural . area ; 3. .Grain area ; 4. Rootcrop area; 5. -Grazing ared ; o

‘6. Meadow area; 7. Number -of horses ; 8. Number of milk cOwWs; !

9. Total number of cattle ; 10. Number -of :pigs, it .being .noted ii~
.whether the-sample, with regard to these various. factors, represented ) |
approximately one fifth of the whole county. ~Where considerable i

.differences - were found in one or more respects, an examination was

made to ascertainfrom which. parish or parishes each of the differences . 1
originated, and thereatter an attempt was made to remove the differ- ‘>
eneces, a8 far as possible, by exchanging these . parishes with others
where the proportien between the size of the -agricultural area and
the number of cows was.the same. Furtbermore, care was taken
_that the geographic representation was not too disturbed.

Where the fighres for a county in, somse regpect or other were
.especially small, it is natural that the ineidental circumstances in
the selection  of parishes might have a far-reaching .effect (this s,
for instance; true in regard to -some .counties with respect to the
‘meadow-area). In such cases the demands. as to the 'representa,tive -
.character of the sample had naturally to be somewhat modified, - | E

To-what degree it was possible to compile & representative sample
~will appear from the table below: — | . e

oo

Fd
Ppi;centa:g_'és of Tcﬁ:éllﬁ?_ BN } li

. .| . Sample . Sample. 4 TobalSample

for the Islands| for Jutland tor__.])_e_n;alia:‘rk |
‘Number. of . farms .'.--; B c20.8 20T | 2008 l
Total agx’icultura,i-area e e s L C20.6 -20.9
Grain area . - - « - - . . e o 21.0 20.7
Root-crop area . - - « - « - . - - - 21.0 20.8 1
Grjgzinglafrea ..... e C21.1 . 20.8 ;
Meadow AT - . « « « « - « + = + 4 . 19.5 .- - 20.9
Number of horses : . . . % . « « « « - <210 - 206
Number of milk cows . . . . . C e 20.8 20.8
Total Number of cattle. . . . . . . . 20.8 20.9
Number of pigs. - . . -+« « . - - - 20.8 21.1




V. ;-bﬁfposivg Sel.t—:qﬁc.)n._o_f Groups Qémbingd with
Random Selection of Units. '

The investigations we have referred to in the foregoing have
all been classifiable either under the random method or the purposive
method, It is clear, however, that it is unnecessary always to keep
to the one of the other of these methods. If one has a large and
varied sphere of ‘investigation, where: the application .of the random
method js impossible for practical reasons, it will often’ be recom-
méndable to-combine both methods in selecting the sample.

There is an example of this in - the investigation into the dis-
tribution’ of income:in the Norwegian population which’ was ohes
made by A. N. Kiaer, - R

\ First of all & number of towns ‘and rural districts, spread over
the" whole country, was selected. -In each of the districts chosen,
men of an agé of 17, 22, 27 ; 32 ete. were made the subject of enquiry
and, among these, were finally selected  those whose names began
with certain initials, The sample, which formed 3.3 per cent of the
fale population in the towns and 1.6 per cent of the rural popula-
tion, proved after varions tests to be very: satisfactory (1),

Another example of a combination of-the purposive and the
random- selection is a study of the ineomies of persons over 65 years
old, Tecéntly undertaken in Massachusetts. The Commiission on Pen-
sions, which condncted the investigation, decided that a full enume-
ration was impracticable, and that no more than 20,000 out of
200,000 persons over 65 years cbu;d be interviewed. A house-to-
house canvass was necessary. A complete use of the random
method was impossible. It was decided, therefore, to select the dis-
tricts to be sampled on a represenftative basis, so as to secure pro-
portional representation of rural and urban, and manufactoring
and commercial comrmunities, ete. But within each community
reliance was put upon the random principle. Generally, every third
or fourth person on an alphabetical list was interviewed (2).

.

{1y A, N. Erasr: Die reprisentative’ Untew_‘suchungmet_hode. (Allgemeines
statistisches Archiv., 1809). : ’ ‘
~(2) Information kindly furnished by Professor ArryN A. YOUNG.
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VL. — Incidentally taken Samples, appearing
‘ to be Representative.

Tn ihe investigations which are referred to in the foregoing sec-
tions, very differemt modes of procedure have been applied, but all
$hese investigations have this feature in commeon, that the directly in-
vestigated portion (the sample) has been the result of a more or less
froe choice. This freedom in the selection of the sample, however is not
always possible. There are cases where one is bound to use 2 material
which may incidentally be available or can be procured. If one is
quite unable to judge whether sueh an incidental sample has approx-
imately the same properties as the whole, the investigation natur-
ally cannot be called representative. Bub it one has the means of
testing the representative character of an incidentally taken gample,
and if the test gives a satisfactory answer, the. investigation in ques-
tion can, of course, replace a complete investigation in the same de-
gree as if the sample had been selected at random oOr by purposive
gelection. .

Incidentally taken samples are, for instance, used in most in-
vestigations rega,rding'_ the consumption of foodstufls. Investigations.
of this kind are, as a rule, made according 0 methods which only
in a figurative sense can be described as being representative. Some-
times the Enquiry Method, and sometimes the Monographic Meth-
od is used, but it is seldomn that the possibilify offers of testing
to what degree the results may be presumed to be generally appli-
cable. In some cases, however, such a test has been tried.

“We will deseribe one or two examples-of this.

Tn 1915 a fairly comprehensive investigation was made in Mu-
nich into the consumption of the most important kinds of foodstufts
by the population. From about 5,000 households information was
secured voluntarily as to the quantity of the actual consumption
of the commodities in question in the period from February 1st to
26th. Bven if in the procuring of this material various measures
were balken in order that the various classes of society might be Te-
presented, one circumstance alone — the faet that replying to the
question forms sent out was voluntary —- naturally gave the sample
a cerbain contingent character. And so in order to obtain & means
of judging whether the sample was sufficiently representative for
the purpose of the investigation, the 5000 households were divided
according to size, and the figures thus obtained were compared with >

PROPERTY OF
CARNEGIE INSTITUTE OF TECHNDLHRY
{IRRARY R
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the corresponding distribution figures in the general eensus of popu-
lation of 1910. By this means the following figures were found,
which show. the number.of households in the sample in’' percentage
of the total number of households in each size group. (1)

Households of L persson .. . ... ... .. 0809

[ s P 72 persons .. ... L. . . ... . 208

S B3 dd. ... ... ... .. 38>

L0 14 5 T T O .7
1 6 did. ... ... ..... 337>»
CoId. 7 id. T - 3 M

Id. 8 id. e e e e e .. 307 »

a. 9 id. ... ... .. ... 233»
oM. 10 dde L. L L oL L. 410
‘Households of more than 10 persons <. ... 8200

i Another example, W]:ueh is more mterestmg, in, a methodologl-
cal sense is the mvestlgatlon into the consumption of bread and flour
which was made in the town of Mannheim in the winter of 19150

In this investigation there was at hand mform&tloneoneermng
the eonsumpmon in 416 fam;hes totalling 2 164 persons, or only 1 9,
'of the popul&tmn of the town The 416 fa,mlhes comprised members
_of the Town. Couneﬂ employees of the city corporation, and anhumber
of Workmg class famlhes which the trades unjons had induced to
give the. requrred mformatlon Volunta,rxly This « sample » Was thus
nelther formed by random Lor purposive selection; it was 2 material
which one meldentally had at dlsposal It was therefore of 1mpor—
‘tance to find a means of testing whether thls meldenta,lma,tenal more
or less reflected the whole. The followmg procedure was adopted: —
_ For eaeh of the 416 families there was mformamon as to the
number of persons and the number of rooms in the house, so that
one. eonld .calculate the fraetmn Whleh indieated the « densﬂ:y of ha-
Ditation » of each family. As one already had miprmatlon as to
the dJ.etnbutlon of the whole populatlon aeeordmg 10 densmy of
'hablta;tlon o, and as the densﬂ:y of habltatlon can be’ 1egarded a8
a very good gmde to the greater or lesser prospenty of the farnily
{a fa:etor of great usa.portance in the eonsumptlon of bread and ﬂour)
thl.e
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ple. The result-of this test is shown by -the following figures, -where
:fhe .group 1 — IT means the lowest density . of habitation, group

vI the greatest.

7 . Per__c__‘enta.geﬂl)‘ist:fil?qtip{n‘.oi Faguilies

- e - . 15 il - ot -t L
DENSITY OF HABITATION T i | . Whole . L
. The Sample
_Population - :
iGroupr_ 2 £ I LT o 11.6 ©16.1
» oo T ... R N 23.3 2.2
p IV Lo e L e e e e 843 32.2
» o v L 22.5 Yoo 1647
N P L 8.3 " 8.8
100.0 C 1000 -

.. It this appears - that-the - sample - was fairly. yepresentative
with regard -to. distribution according to degree. of -presperity, even
if .the most prosperous families {(with the lowest density .of habi-
Ltation) was-someswhat more qnumerously represented in the sample
than in. the population as g whole. (1): S ’

. ' VII. — Summary.

In the foregoing.we have referred, to a mors or less detailed
extent, to B0 statistical investigations with the application of the xe-
presentative method: In selecting these 50 investigations we have
allowed ourselves to be guided by the desire to malke.our -collection
of examples as instructive as possible ; it has not, however, been
possible to ‘avoid a certain casualness, beeause the selection of the
-examples, has after ‘all been governed by the authors’ knowledge
of the literature on -the subject; gnd -this must, despité valuable
assistance by a mumber of colleagues,. be admitted to be both
defective and spasmodic. The -consequence of this is that we
.cani- hardly regard the 50. investigations as a representative sam-
ple » in-its proper sense, although this is mot saying that an-analysis
of our collection of examples cannob give ‘hints which are .of interest.

{1) Dz, STGHUND Sdﬁo_ﬁ: "Der Mehl'r,-e%'b.much ausgewdhlter Haushaltungen
in Mannheim. (Beitrége. zur Spatistik:der Stadt Mannheim. 3 Sondernimraer).
Mannheim, 1815. - S : Co
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If we distribute the 50 investigations according to the years in
which they were made, weé will find a numerical series W}llch gives
ug the following main impressions :

Prior to the middle of the nineties of last century the represen-
tative method was rarely used in practical statistics, bubt in the
decade round a,b_out'the turn of the century a not inconsiderable
interest was being taken in the method ; it was in this period that
the question was brought up in the Infernational Statistical Institute,
where it was discussed in the sessions of 1895, 1897, 1901 and 1903.
The investigations made in that period had, characteristically e-
nough, to a greatb ‘extent the character of experiments, — In the fol-
lowing decade, however, comparatively few representative investiga-
tions seemito have been made ; this may perhaps be incidental as
to ecause, but it would seem to be not unreasonable to connect it
with the scepticism towards the method which had been voiced at
the meetings of the Institute and the rather reserved recommend-
ation which was finally given to the method in 1903, — After the
outbreak of the great war the number of representative investi-
gations suddenly and rapidly increased — perhaps as an expression
of the fact that the extraordinary demands of that time upon the
statistical service compelled statisticians to utilise a means which,
‘under more normal circumstances, was less favoured. — The nu-
merical series eulminates in the last guinguennium, which is doubtless
not unconnected with the circumstanee that publie finances are every-
where strained, while at the same time there is a sustained demand
upon official statisties for greater service and higher speed.

, Whilst we may take it for granted with a fairly calm conscience
that our examples are, at any rate, an approximately « representative
sample » as regards distribution according to date, the position is
otherwise when we examine the disfribution according to countries.
We can hardly expect that our collection of examples should give a
correct idea of the geographic extension of the representative method.
It is probable, for instance, that the fact that the three Scandinavian
countries appear with strikingly numerous examples is to some de-
gree connected with the circumstance that the author is & Dane.

“The large number from the Scandinavian countries are, how-
ever, scarcely wholly misleading. That the representative method
has been utilised to an especial degree in Norway is naturally ex-
plained by the fact that the Norwegian A. N. KIARR’s energetic
atterapts and warm defence of the method twenty or thirty years
ago have acted as a sort of quiet propaganda even up to the present
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day. Neither is i6 to be wondered at that this influence, -which na-
purally has been gtrongest in Kiaer’s ,own.fa:therland, hag to some

- degree extended to Norway’s neighbours, Denmark and Sweden. Out-
side Scandinavia, the method seems o have been ubilised especially
in Germany and England ; hitherto it has attracted least inferest
“in the Latin countries, and this despite the fact that France isno
doubt the country in which the representative method, in an uan-
developed form, was earliest applied. It may- farther be added
that our examples have been gathered from no less than 15 diffe-
rent countries, while isolated examples of the application of the re-
presentative method may be found everywhere where statistics have
arrived at any particular stage of development in a methodical
senge (1).

Tf we next ask in which domain of statistical research the repre-
gentative method has been applied to any marked degree, our col-
lection of examples displays an almost equal distribution between
the three great groups: 10 Demographic Statistics ; 20 Agricultural

Qtatistics and 3° Social Statistics. Outside these three groups.

there are comparatively Iew representative investigations, bub
examples can also be given to show that the representative me-
“thod has shown the way to the exploration. of the important, bub
$or statistics nob easily accessible, domains which lie on the boun-
dary bebween economics and social policy (see, for insta:nce,ﬁdg_mund
Sechott’s investigations regarding landed properties in Mannheim,
mentioned in Section I1I). Whilst the demographic and social sta-
tistical investigations which have been made by the application

(1) Tt must here be admitted that the incompleteness of the foregoing collection
of examples is especially prominent on two points, viz. with regard to Russia and
North America. That we ‘have not included the Russian-represént&ﬁv’e'inves'ti-
gations, which particularly were in respect of national economic and social condi-
tions, is due to the fact thab the information as to the methods used are easily
socessible in AT, KAUFMANN'S sastructive work « Theorie und Methoden der Stati-
stik » (p. 362-374). Asto Afnerics, it st doubtless be admitted that the official
statistics in both the United States and Canada have made wide use of partial
investigations as ‘eubstitutes for complete statistics, bub in the opinion of “the au-
thor the methods used there are on the whole not of such a kind that they can be
termed «répresentative »in the narrower sense which this expression, in our opinion,
really ought to symbolise (see Section 1). This applies to the numerous partial
investigations which have heen made by the United States Department of Labor
and by Canadas’ Dominion Bureau of Statistics, and it also applies, for instance,
$o the interesting efforts for the promotion of the seonomic use of Canadas’ natural
resources made under the leadership of the so-called « Commission of Congervation ».

k._.,,.m,_._q‘-m_....__—\-w-_-__.s.-"-,-\/__.-»-_—-.—»«.-.A.-u-—-———-—m-—-'
I - e tiep
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of. thé .representative  method  have . offen- been: very. far-reacliing,
thig. cannot .be:- said. to . the: samé. degree .of .the -investightions
‘made-with purely-economic.phenomens as. their object, . - Thus, the re-
presentative: mvestlgatlons into  agriculture as a rule.only econcern
such euter and more superficial. matters as the utilisation of the:area,
‘live. stock, ete. ; in one. or-two.cases, however, the method has:been
aged with success in-investigations of an economic :kind; -where it
‘has indeed been. the desire to. go more deeply than usual(see, forins-
‘tance, the ‘Panish agricultural statistics of 1923 referred to in: Sec-
tlon IV) - SR

: In the analysis of outd colleetnon of examples there is still. laekmg
mention of the methedical side of the matter. Purely as a mat-
ter of form we have, in the foregoing section arranged the 50 examples
on' the prineiple used in. the selection’ of -the sample.. - The main in-
‘terest is not, however, attached to whether the samplé is.formed.-by
random sélection. of units,’by random selection of groups; or by pur-
posive selection ;-a8 a-rule.it-will rather'be purely. concrete. ciren
‘thnces than:consideration of principle that are of most  importance
in this. réspect: ‘Whether the investigation will be successful does
‘not, as a rule, depend so much upon the nature of -the method used
a8 upon the-details of the manner'in which the method is applied.
A contribution with the object of ventilating this aspect of the miat-
ter will be gwen in the follomng sectmn under the- tltle of & Orm-
:.clsm PP :

!

‘VIII. — Criticism.

. The end of the resolution adopted at the Session in 1903 of the
;Internatlonaal Instltute of Statxstles i regard to the Representaatwe
:W.Iethod reads : aﬁn qu’ .un, ra,pport soit; présenté sur les appliea-
-tions mouvelles' de la. méthqde et sur la-valeur des résultats statisti-
ques -obtenus-».

" We lave attempted fo fulﬁl the ﬁrst paa:t of thls task by refer—
;mng to a number of mvestlgatlons ‘which Liave been’ ade’ by the
:a,pphca,tlon of the representative method On how. passmo to. the
other part of the programme («la valeur »), we-congider if-to be un-
-neeessary-to embark upon a closer ‘description of those  investiga-
tions “where- ‘the method: hag mdlsputa.'bhr proved. to be applleable
' Such cages sPea,k for themselves. -

" .. But.on the other ha,nd there haNe been a number of expemments
,and enquiries. WhJeh have. not been suecesgtul, and -therefore more or
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less- serious doubts have been raised as -to the practicability of the

method in general or in special cases where it has been fested. If this
pessimism which hag thus found expresgion is warranted; it willbe 4
 very weighty argument against the niethod, and therefore it is-of
thie greatest importance. to find out the reasons why & numbéer of re-
preSentative enquiries have resulted dnsatistactorily: The contents
. of this section will therefore mostly be in the nature of a eritieism
of this eriticism. : ' '

Tt must first be pointed out that one kind of unwarranted pes-
simism is founded in the fact thab greater demands are made as to the
" gocuracy of the resuits than is justified if ¢he conerete circumstances
of the kind of enquiry or the material used are taken into consideration.
Asg an example it may be mentioned that in the enquiry which
was made in Bohemia by Pfaundler and Weyr (see section IV), the
idea was to determine the changes in the stock of animals in & ten
year period, during which there had, at any rate -as regards some
of the animals, been very great changes. (The number of sheep
had, for instance, been increased by 86 per cenf, the number: of pigs
decreased by 25 per cent). It is-obvious that in such a cage one could
not expect any great degree of precision in results which were obtained
by @ partial investigation (1). — :

“In many cases ‘where a representative enquiry really must be
acknowledged as having turned oub unsatistactorily on some points
or as a whole, it will be seen on investigating the question more closely
that the unsuccessful issue is not due to the method as such, but to
the manner in which it has been applied in the pariicular case.
Doubtless the error most frequently committed in representa-
tive enquiries is that a suffleiently represenfative sample is not se-
cured. It must be admitted thabt this presents an exceedingly dif-
ficult problem, but so puch the more necessary is it that one shonld
seek 1o learn @ lesson from the errors which have been committed in
the past. : B - o
It must be remembered that experience shows that even if the
sample is selected according to an absolutely «neutral » “criterion,
a « coloured » pieture may be obtained. In the town of Mannheim,
* for example, statistics were compiled regarding the number of chil-
dren in each family. The sample comprised the families whose

(1) It ig furthermore my opinion that the representative method in the
enguiry. in guestion was by no means applied in -an .irreproacheable manner.
This is, however, a point to which I will revert later. :




names had - the initial letters A, B and M. I turned out, however
that hames - with these initials- were especially humerous ‘a
Jewish families; and as the children of the Jewish families were:pa
ticularly numerous, the enquiry gave a misleading result (1).

There is another similar exdmple in A, N, Kiar’s previous]
mentioned investigation into incomes, where the sample consisted
of men of the age of:17, 22, 27 years, efc., these being presumisd ty
present the five-year age classes to which they belonged. This wis in
so far the case, but the conformity aimed at between the age—d:stm-
bution of the persons mvestlga,ted and the age-distribution of the
population aceording to the census was not fully attained, beea,use
there is a tendency in population censusés to glve « round »
ﬁgures, especially in the older age’ classes. :

- Many exaniples could be given of ‘a sample being less represent-
ative than expected because on€ has re;eeted or passed ‘over unitg
‘which, for some reasen or other, were not regarded as being suitable
for inclusion in the enquiry. Tn an investigation into econoriic
conditions in Russia, information was obtained from a certain num: -
ber of farms in each district. If the investigator did not find thé
farmer at home, he substituted that farm with its nearest neighbour.
It turned out that in the sample the more well-to-do farmers had
for the most part been included, and thus the sample did not give a -
proper view of the totality. ’.I.‘he reason was that the rejected farms
were for the most part owned by peasants who, owing to poverty,
had to work as day labourers on other farms, and therefore were
not at home when the 1nvest1g&tor called at their farms (2).

There was a very similar experience in an enquiry which was
made by the British Mlmstry of Health regarding families attacked
by influenza. The houses where the investigator found no one -
at home were replaced by the next one in the street. This made the
sample misleading with regard to the composition of the farhilies,
as the « cloged » houses were for the most part those oeeupled by
families with no small children (3).

In the previously mentioned enqmry regarding unemployed
in England each of the «tabbed » claims was regarded'as making
the centre of a small group of claims, each of which should furnish
one claimant, and arrangements were made that the first person mr
any group eon:nng to the Exehenge should be interviewed. It has,

{1) Dr. Sramuxp ScHorr. Statistik, 3. Aufl. p. 44 (Leipzig-Berlin, 1923).

(2) Ar. Kaurmans. Theone und - Methoden der Sta.t.lstxk p. 365, (Tu
bingen, 1913).

- {8) Journal of the Royal Statistical Soelety, July 1924, p. 568.
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however, rightly been .pointed out thatl this practical arrangement
has possibly had the effect that the sample became less representative
than if the rule only to include the «tabbed » claims had been
strictly observed (1}. ' o

In Tnany cases it is easy to prove that the sample used in so-
called « representative » enquiries, suffered from grave defects in a
representative sense. '

In the investigation into the utilisation of area on farms of va-
rious sizes which was made in Czecho-Slovakia in 1918, in selection
of the sample care was taken that both fertile goil and mountainous
districts should be represented, and all parts of Bohemia represented.
Dr. Wilhelm Winckler, however, who has subjected this investl-
gation to a eritical examination, gives the following figures for
comparison of the character of the 12 districts and the whole of
Bohemis : ' : :

The 12 ‘Whole
Distriota Bohemia

Density of pop-ulation.per sq. kL. ... .- . 96 -130
Distribution of population according to occuﬁation, per- -
centages:
Agriculture. . . « - o - o+« o e 47.30 | 36.64
Manufacturing and Mining ¢ . -« -« . oo m e 30.39 36.73
Teade. « « o 2 o o o8 o e e e e - - R 8.30 | 10.80 -
Public services and liberal professions . . . . . . . - 14.01 | 15.83

Language distribution, percentages:
German-speaking . . .+« o - o oe s e om0 - 1105 36.76
Czech-speaking . . « » « « o« =0 s omor oot n et 88.93 63.19

Utilisation of agricultural area, percentages:

Wheat . « « « « « » e e e e e . 15.38 | 9.83
Rye - « o o v oo v v o P .. 16.77 | 21.60
Barley . « « - - - - S T 11.45 10.05
RS « v o v e e e e e e e e 9.81 | 16.36
POtatons « « « - s e o n e R '8.53 9.87

_Sugar-beet, ebe. . ..o . . oo s e - s oo st 1174 | 474

{1} Journal of the Royal Statistical Society, July 1924, p. 564.
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" On the ‘bagis of this check-tést: Dr Winkler ‘cohsiders it very
mprobable that’ the sa,mplte selected has been sufﬁelently represen~
tative (1).

Another example of an unt‘ortunate selection, of the sample is
presentéd’ by the: already mentioned investigation regarding the
changes in the Bohemia stock of animals in the period between 1900
and 1890. The sample comprised 1,049 of the 7,407 municipalities,
and the 1,049 Tuhnicipalities’ were d_lstﬂbuted over & number of « na-
tural districts », by which it was intended to secure the representative
charsicter of the samplé. An examihation of the figures, however,
shows- ’oham the proportion in which-the various kinds of domestic
animals were represented in the sample was very varied, and this
indicates that in reality the sainple was not so representative as was
desirable. One experiment I have madse, in fact, shows that a sam-
ple with more rapresentatwe qualifies was compma;twelv eamy to
select. Jn this experiment I had to make use of the information
given in the printed reports of the livestock censuses of 1900 and
1890 in Austria (2). These, however, give no figures for the various:
municipalities, but solely for the greater administrative units, the
jurisdictions, In my experiment I was thus at a greater disadvan-

- tage than the original investigators, as the use of the jurisdictions
was naturally bound to giveé less dispersion than could be obtained
by using the muniecipalities. In selecting the sample I proceeded
as follows: -—— in the report of the livestock census of 1900 there is,
for each ]urlsdmtwn a calculation of the number of horses, caittle,
sheep and pigs per 100 hectares of agricultural area. By guecessive
use of these proportionate figures I divided the 219 . jurisdictions
into groups and sub-groups, so that finally I was able to select 48. ju-
risdictions where the various degrees of « animal density » (number
of horses per 100 hectares, number of caittle per 100 hectares, ete:)
were represented in fairly equal proportions. That by this means I
arrived at-both a more representative sample and, a result which,
in any case with regard to the most difficulf point in the enguiry
(the number of sheep), showed a smaller deviation from the actial
figures that the ongmal enquiry, appears from -the followmg ﬁg-
ures e

(1) Dr WILHELM WIN’E'_LER Beﬁrwbsgrosze und Anbauverte@bung Eine
kmtwch-methodologzsche Umersuchung Zur sta,mstzschen Te@ldmrstsllung (J a.hrbu
cher fitr NationalSkonomie und Statistik: 1921. II). - - - S ‘

(2} Oesterreichische Statistik, Vol. XXXTIV, LX. : et
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T - * Sample in percentage  Caiculated figures for 1890
. Actual TR ihe totality . .. |in pereentage "of the -actual
Number L - —— - ——

of animals Original - |- - My JOriginal RESE T 5 Suk

LW | caquiy ] enquiry . enguiry. | enquiry:.

obees . . . .| 2B0seL | 248 | esTs |

Cattlo . . . . | 2,258,388 | 181 e | eslo | eo.12
Sheep . - - - - 228, 307 og | wa | v7sde | 10496
Pigs. . - « .| 688,822 © 185 6.3 |  102.93 95.60

Tf my method of selection had been used on the municipalities,
whose number is more than 30 times as large as that of $he jurisdic-
‘tions (by which & much wider dispersion would have been obtained},
it seems very probable thab the divergence between the actual and
the caleulated figures would fall within very Narrow Lmits., ...

* The method of selection used in the just described expe_rimeﬁt

and which, ‘in principle, has also beern applied to several of the
representative enguiries referred 0 in the foregoing sections, is very
well adapted indeed to create a sample which, in certain respects,
possesses the same average ‘characteristics as the totality. I think
there is good reason for paying attention to the advantages offered
by this method. On the other hand one must naturally not shub
one’s eyes to the fact that the selection of a number of units “with
the express purpose of forming & saimple with certain average charde-
teristics, contains a danger thab the units ‘which, in one respect or
apother, have extreme chatacteristics, will either not be represénted .
at all or be too weakly represented. The method of selection adopted .
in the Danish Agricultural Oensus of 1923 (see section TV) has in-
contestably given samples which, as regards a number qf_’itdpbr'jja;nt
factors, show excellent conformity with the sotality.  Bub this does
not exclude the possibility that the sample cam Have important
defects. If, for example, it could be imagined that in some few
parishes in Denmark there were no pigs at all, it is very “probable
that these parishes would not be represented, despite the fact thab
they presented peculiarities well worthy of notice. =

Tn some cases the unfortunate result of a representative investi-
gation has been owing to the fact that, in the selection of the sample,
sufficiont dispersion. of the units has not been obtained. .

There is & good example of this in the enquiry made by Mareus
Rubin into the marriages, births ond deaths in Denmark. Rubin

0 o . : Ce el
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compﬂed his sample by selectmg the first e}romt in every county. -
. This; however, produced a. very poor dispersion and the various
‘eounties weré. very variously represented (from B to 30 per cent
of. their population), This- was appearently the reason why the
enquiry failed in regard to the number of illegitimate births. I have
remade Rubm s enguiry, taking every seventh parish by mechanical
eountmg out. Some ﬁgu:res are given below showmg the dlﬁerenoe
between the ongmal enqmry (A) and the one I m&de By: -7

4

Percentage of difference

Samyle in percentoaé.‘é :
of celeulated figures

of the totality: - and actual fgures
Population. © .. 1L LU Tl [ Isss | o [T
Ma.rn&ges L ' 1459 15 4% . 261 0 84-
Total births. . . .. .. ... .| 81| 1562 | o7 124
Illegltlmate births. e .:J . .l 18 15 . 15 42 2115 ) ... 0.80,
Deaths « o vov vv v v ovn o s 15.49 15. 51;_ . 3.43.| .. 1.14

o An exa,mple of a representatnre enqmry, the less fortunate
outcome of which was probably due.to too.little dispersion of the
units in_the sample, is provided.in the a,ttempt already mentioned
to. caleulate the. livestock in ]?russ:aa; in. 1921, . Whilst Mayet, in his
orrespond.mg enquiry . for Baden, used as, a: sample one-tenth - of
the . country’s. 15609 municipalities, Liacht worked in Prussia with
53-of the 528 « Kreise », that is to say with much greater administra-
tive districts. . How poor a dispersion.was thus obtained may be
seen. for instance in the fact that.the sample for the provinee of
Schlesvvlg-Holstem consisted. of 2 (out of 22) « Krelses » ; indeed, for
the. provmce of Grenzmark Posen-West. Prussia, of only . one single
«. K_I‘Bls » (out of 9) The greatest. dlspersmn Is- na;tura,lly obtamed
avonis bmldmg up the sample 0111: of. a;dm_lmstratnre dJstmots, and
gelects a certain fraction of the farms within. each  district, (On
the other hand this method involves the difficulty in gettmg farms
of. various sizes represented in the right proportions). _
E In some cases the poor result of a representative enqmry is the
outeome of the ﬁgures nof bemg blg enough to neutralife the effects
of. moldental causes. ..
. In the, Dutch tnal-mvestlga,tlon Into mortahty, _W]nch has been
referred to in Section IIT, no satisfactory result was expected, as it

R T T T
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- syas considered necessary to carry out the enquiry for da;éh-provir}ee
separately. Tt also ‘turned out that the figures were too small:to

There is. another example in Dr. Kluge’s ‘enquiry regarding the

Jivestoek in Prussia. One of the Teasons why this éenquiry was net.

guecesstul was that Dr. Kluge calonlated the :results, not for fhe

whole country or for large portions of it, but for such very Hmited

greas as the Prussian « Kreige ». - AP P
It is possible to show in many cases: that the figure material
worked upon has doubtless been large enough :to permit of certain
general results being attained, whereas the figures have been. too
small when it became a question of carrying the enguiry more deeply,
because when dividing up the material there -often appear. groups
with a very small number of units. One example of this may be
seen in the above mentioned English enquiry regarding the. unem-
ployed (Section II). Among the tests on the reliability of the
sample which are Tecorded in the report, there was one which con-
cerned the mumber of casesin which benéfit was anthorised in res-
pect -of numbers of dependent children. The test was made by com-
paring the figures of the. one per cent sample of the November
enquiry with the ten per cent sample of the January enquiry ; the
figures are given below : f L :

L0
l Men Women

| November | January || November Tanuary
Eaguiry | Enquiry Eriquiry | Enquiry

Number on which benefit was authorised

- in respect of dependent children. .. - ‘2,526 | 99,074 | eg | 1,"113
Percentage of casés in which benefit was | o Y AR
~ authorised in respect of the under- ‘
 mentioned numbers of dependent ehil- | s et
dren: : R
LR o ] sse | sl Tao’| eiE
2 children. . .. . s sy L. 288} 27.3 50.0 | 247
- S S . 1 w1 | 188 4B | 7T
4 » e e e e - e 9.7 101 o 4.5 | . 9.2
B r e 5.5 0 Al - | 0.4
[ J T Aoes] eS| 0
O T I 67| el — .| 0z
B b e e Coeo o = RS-

100.0 | 100.0 | 100.0 | 100.0
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W]nlst it must be ‘said: that the test - was: very: successful as
"'rega.rds the men, the report: very: rlghtly says with: regard: to: the
women fhat « the untrustworthiness .of the. sample where very small
nu_mbers are: involved -is.apparent» - .. .-

- Arnumber:of examples have been; gwen in the foregomg showmg
'tha,tr the unsatisfactory result:of.the. representative enqguiries has
‘been: due: to some error Or other commifted in-the planning. or car-
rying out of the enquiry. It would not'bé difficult to enlarge: this
collection - of examples: by many: others. - I think, howeveér, that
those given are. sufficient to show that one ought not -be: too hasty
in' econdemning . the. mefhod: used  in:- an- unsuccessful : enquivy.  If
my- « Criticism of the Criticism » has- also succeeded: to some. degree

in drawing attention to some of the errors which éxperience shows
are f_requently comrmtted in representatlve enqmrles, so.-much: the
: better B S S TR TR L e

X — Blbhography. -

The fo]lowmg i an attempt to give a’ hst of books &nd treat-
ises in which the represenfative and su:mlar methods are treated
from @ theoretlcal point of v1ew. siE e

ALTSGH‘U‘L Studie uker d@e Methode der Stichprobenerhebing {Archiv fiir Rassen
. und Gesellschafts — Blologie, 107 ahrgang, p. 110-152. Leipzig & Berlin, 1813.

BOWLEY A L.: E’lements of Statistics. London, 1920, .

~— An Elementary Manual of Statistics; p: 56-64. London, 1910,

— dAddress to the Beonomie Science and Statistics Section of the British Assoczatwn
for the Advancement of Science. York, 1906, (Journal of the Royal Sf:-a.tlst-lca.l
Society, vol. LXTX). London, 1906, .

Bowiey A. L. & BURNETT—HUBST A: R.: Livelihood and Povefrty, p 174 184,
London, 1915.

Bupax LAszrd : A reprezentatiy- szdmldldsrél. Kozigazgatasi Szemle XXII ev
folyam 603-613 lap. Budapest, 1898,

C.— A stavisztiba . elmélete és torténete T4-82 lap. Budapest, 1923

BURNETT- Humrst A. R, -vide BowLey.

Czuerr E.: Wakrscheinlichkeitsrechnung und ihre Amuendung auf Fehleraus-
gleichung, Siatistik und Lebensversicherung. I Bd., p. 203; II Bd, p 12,
Leipzig & Berlin, 1914. '

Farxwer Rovawp P, : The Theory and Pmctwe of Price Statistics (Proceedmgs

_ of the American Statistical Assocxatmn, 1892).

— Wage Statistics in Theory and Practice {Procesdings of the Amenca.n Statlstlcal
Association, 1899).. . .

¥Fé1pEs BfLa : Statisztilkai eloadosokl kotet. 47, lap. Buda,ppst 1904.
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Gaavern W.: Die Not deéi Statistik und die- Reprasentativ-Methode -(A_llgemei_nés'
. Statistisches Avchiv, 13 Band, pp. 345 f1.) = Nachwort von " Friederich Zaohn,
ibid., p- 352. R A
__ Die reprdsentative M ethode. Deutsches Statistisches Zentralblatt, 15 Jahrgang,

. 5. I R
HII.TI;N Jomux : Bnguiry by Sample, an Emperinient and iis Results :(Journal of
' the Royal Statistical Society, vol. LXXXVIL p. 544y, ~ - -~ B
JaEs Guwxaw: Statistikkens Pefenil og Metode, p- 65-77.. Kristiania, 1920, .=
JENSEN ADOLPH :- Arbejdsbesparende: Metoder & Statistibken (Nordisk Statistisk
. Tidegkrift, Bd. 2, p.-409-434 Stockhobm, 1923),- -~ 7 7 S
— Méthodes permetiont de réaliser une économic de tmvgil dons la statistique
(Présenté & V' Tustitut Int. de Statistique, XV Session, Bruxelles, 1923).. Cope-
nhague, 1923. C T
JULIN . ARMAND @ -Précis du cours de statistique générale et appliquée, 5° éd., p. 25.
Bruxelles et Paris, 1923. SRR S T
— Principes de stalistique théurique e appliguée. Tome 1, Statistique théorique,
p- 154-164. Paris & Bruxelles, 1921. - ’ S A
JurascHEE : Die TX - Session des internationclen statistischen Instituies i Berlin
(Statistisches Monabeschrift, 1904}).. Coe e
Kaurmanw Al : Theorie wnd Methoden der Stotistik, p. 3627874, Tiibingen, 1913.
| Kuxntiz Bona: A siobiswtikae elmélete, 23 lap. Pozsony, 1903, R
Kragr A. N.: Den representative Undersogelsesmathode  (Skrifter udgivet al
Videnskabsselskabet i Christiania, 1897. Historisk-filosofisk Klasse. No 4).
Kristiania, 1897. S . e :
.—..Den representative Underségelsesmethode (Forhandlingar vid nordiska statistiska
motet 1 Stockholm dem 18-23 augusti  1867. Statistisk Tidsskrift, 1897,
p. 98). Stockholm, 1897. ‘ : : L
—- Die reprdsentative Untersuchungsmethode. (Allgemeines statistisches Arxchiv,
1899). S _ e
— Sur les méthodes représentatives ouw bypologiques appliguées o lo Statistique
(Bulletin de PTnstitut International de Statistigue, tome XTI, 1e livr., p. 180).
—. Sur les méthodes représentatives o typologiques (Bulletin de VInstitut Int. de
Statistique, tome XIII, 1e livr.. p. 66). : o - o
— Observations et expériences concernant des dénombrements représentatifs (Bul-
letin de I'Tnstitat Int. de Statistigue, tome X, 2, p. 176). : Cee et
—— Statistische Beitrdge zur - Beleuchtung der ehelichen Fruchtbarkeit,” I, P 126.
Christiania, 1902. , :
TAPLACE : (Buvres, tome VIIL, no. 31, pages 430 ot suivantes. Paris, 1847.

Limsse A.: La statistique, ses difficultés, ses procédés; ses résuliats, PP 21-45.
Paris, 1905. : S
TucET JoHANNES: Die reprdsentative Methode in -der Statistik (Zeitschrift des

Proussischen stabtistischen Landesamts, 1922. p. 122).

Maver P.: Stichproben-Brhebungen in der Furischenzeit zwischen grossen Voll-

zihlungen Lingerer Periodiziidit (Bulletin de I'Institut Tnt. de Statistique,
tome XIV, 2 lvr., p. 258). . - ‘ . -

v. Mave G.: Stotisiik und Gesellschaftslehre, 1 Bd. Theoretische Statistik, 2
Aufl., p. 9-18. Tiibingen, 1914. . : S

— Orientierung und Staristik (Allgemsines Statistisches Archiv, 1 Jahrg.,p. 429 £.).

— Deutsche Arbeiter-Statistik. Methodologisches . und Pechnisches (Allgemeines
Statistisches Avchiv, 3 Jahrg., pp- 131 ff.). ’

4




- 438 —

MzrrzoN - Aveost : Qeschichie, - Tkeome. und Technik der Statistik, Berlin,-1903.
NYBOI.LE IHaws Cr.: Om Mzddelfeﬂen ved partielle Undersogelser (Bi ordlsk Sta.tlstlsk
Tidsskrift, Bd. 2, p. 435-36. Stoekholm, 1923). ;
PrAUNDLER RIcHARD & WlYR Franz: Die stwhprobenwezsen thschatzungen
(Statistische Monatschrift, 1906, p. 552 & 695).
Rire ZoimAw : Magyarorszdg statistikdja, 40.]lap. Budapest, 1896. . - ‘
Rusmw Marcus: Stat@stzske JMéder 4 Smnmren 1897 (Na.twua.lokonomlsk T1ds-
. skrift:1898; p: I01). C
SAGAWE Die- statistische M ethode zmd ihy We'rt filr dié Wtrtscha.ﬂslekre des Lami-
- bawues ((Archiv far exakte - ertschaitsforschung - Thunen-ArchW), 6 Bd
1915, p.-116)..
SCHOTT S1eruND ¢ Beitrdge cur Statq,smk der Smdt Mannhem, 4 Sondemummer,
p. 36-50. Mannheim 1915.
— 'Das_Stichprobenverfahren -in- der  Stddiestatistil: (Be1tra.ge zur Sta.tlsﬁlk ‘der
’ Stadt Mannheim, N 34, Mannheim 1917).
—: Statistik, §. Aufl.; p. 43-45, Lelpmg-Berlm, 1923)."
TSO’EUPROFF A, A Die reprisentative Untersuchung {Vortrag aunf der 12 J ahres- .
rversamlung russischér Naturforscher und Arzte), 1910.
TYSZKA CarL voN: Statistik. Teil I: Theorie, Methode und Geészchichte der
- Statistik, pp. 8 & 13. Jena, 1024,
WESTERGAAED Hamatp: Stasistikens Theori i Grundmds , PP 253 258 Kobenhawn,
1915, :
— Seope and method of statistics (Pubhcatmns of the Amemca,n Statistical Asso.
ciation; vol. XV, 1916-17, p. 229).
— Onthe Future of Statistics (J ourna,l of the Royal Statistical’ Soclety, vol. LXXXT,
London, 1918).
Wevr F. & PravNpier R. : vide Pfcmmiler
WickssLn 8. D.: Congributionis-to the Analytical Theory of Sampling {Arkiv for
Matematik, Astronomioch Fysik, Bd. 17, No. 19. Stookholm, 1923)
WiNgrErR WILHELY : Siatistik, p.-18. Leipzig, 1925, -~
— Betriebsgrisse und.—Anbcmve'rtezlung Hine kritisch- methodologzsche Untersuchung
wir statistischen Teildarstellung (Jahrbiicher fitr Natlonalokonome und
Statistik, 1921, II, p. 449).
Yuorr G, Upwe: AnIntroducmon to the Theory of ;S'tamsmcs,p 250, London, 1911,
Zaan F., vide GRAVELL.
ZrzmE FRANZ : Grundrisz der Statwmk II Aufl,; p. 189-193. Mu.nchen & Le1pz1g,
1924,
C’ompfea rendus des sessions de UInstitut International de Stcmstzque
-Cinguiéme session (Berne, 1895). : "
Bulletin, tome IX, 2: ‘ .
" Rapport : A, N. KIsER : Observations et expemences concernant des demm
brements f.v'eprésenmmfs, p. 176,
D1scu3s1on, p: Xomx i Observations par L. Bopio, B. CaryssoN, L. GuIc-
LATME, A. N. Kisnr, E. LEVASSEUR, G, vON MA.YR, G E MLJLIET,
H. RavcHBERG, G SCHMOLLER.
. Bixidine session’ (St. Pétersbg, 1897).
Bulletm, tome XTI, 1: R : o
Rs.pport AN KIAEB Sur les methocles wpresem:atwes ou ty'pologzques
a@phquees a.la smf'ostzque, p. 180,

W e b




~— 439 —

. Huitiéme session (Budapess, 1901).
‘Bulletin, tome XIIT, 1:
Rappoert: A. N. Kiasr: Sur les méthodes mpresentwwues ou typologzgues,

p. 66.
Discussion, p. 70 : :Obsérvations par L. vox Borierewrcz, A. JULIN,
7 A. N. Kugr. G. Laver, P. MAYET, G, voN Mayw, .G, B, MirLisT,

C. D. WrigHT.
HNeuvitme session (Berlin, 1903),
Bulletin, tome XTIV, 1:
Discussion, p. 119 : Observations par F.vow JURASGEEK, A, N. EIAER,
Krpes, L. MarcH, P. MavyET, G, V. MAYR,K H. ZELLEB ‘ :
Bulletin, tome XIV, 2:

grossen Volkzdhlungen lingerer Periodizitdt, p. 258,

\

E. MiscrrEr, E. Niconar, A RATH, M. Rusin, N. A, TROINITSKY,

Rapport: P. Maver: Stichproben-Brhebungen #n der Zwmchenzezt z'wzschm_




	JensenArticlePt.1
	JensenArticlePt.2
	JensenArticlePt.3
	JensenArticlePt.4

