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INTRODUCTION

1. The Sub~Commission on Statistical Sampling held its fourth session from
5 to 15 September 1950. The Sub-Commlssion re-elected Mr. P.C. Mahalancbils as
Chairman, ‘

2. The following members were present:

Mr. P.C. Mehalanobis (Chairmen)
Mr . W.Eo Deming
Mr. F. Yates

The speclalized agencles were represented by:

International labour Organisation; Mc. A.A. Evans
Focd and Agriculture Orgenization: Mr. P.C. Tang
World Health Organization: Mr. G.B. HIL1

3. The following representatives of non-governmental organizaticns attended:

Category 4

International Chamber of Commerce: Mr. G.L. Ridgeway

L, Mr. W.R. Leonard, Director of the Statisticel Office of the United Nations P
acted as the representative of the Assistant Secretary-General for Economic
Affeirs. Mr, W.J. Bruce, Assistant Director of the Statistical Office of the
United Nations, ‘served as Sscretary to the Sub~Commission. Other mexbers of the
Secretariat whe paxjticipated in the discussions of the Commission were:

Mr. ‘J.B.D. Derksen

Mr.
b,
W!
Mr.
Mr.,

5 The

WeW. Flesmer
S.8. Son

C. Chandrasekar

Jd.D. Durand
M. lecroix

Sub-Commission wishes to express ite appreciation to the following

statisticlans who took part in the discussicns at the fourth session:

Mr,
Mr,

E.P. Bllleter
R.H. Blythe

Statistiches amt der Stadt Zuriech
U.S,. Department of the Air Force

Mr. S, Dutka Dun and Bradstreet
Mr. R, Goodman Survey Research Center, University of
' Michigan
Mr, M, Hansen UeSe Bureau of the Census
Mr, W.G. Madow Unlversity of Illinois
Mr. C.M, Mottley U.5. Department of the Air Force
Mr. Y. Morita Statistical Bureau, Japan
Mr. W.A. Shewhart Bell Telephone Laboratories
Mr. R T+ Smith U.S. Interstate Commerce Ccrmmission
Mr. R, Wilkinson Bell Telephone Laboratories
Mr. S.8. Wilks Frinceton University .
Mr. J. Van Yzeren Central Statistical Office of Netherleands

/6. The Suo-
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The Sub~Commission adopted the followins agende for its fourth session:

A.
B.
C.
D.

CE.

F.
Ge

H.
L.
Ja

K.

Constitution and membership of the Sub-Commission.

Commerts on syllabuses drafted in the third session.

Uperationel research.

Sampling in tabulatien.

Sampling to measure goods traffic by road.

Sample surveys of current interest.

Sanpling metnods for estimating distribution by size of individual
and family income.

Metinods to collect migration statistics.

Crop statistics.

Other subjects;

- Theory on extreme values and its technical application,
-Report of the fourth session to the Gtatistical Commission.

/I. CONSTITUTION
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I, CONQTITUIION AND FUTUR“ ACTIVITIES OF THE SUB-COML ”JIOH

To The Sub~Ccmmisslon had befcre it the 1eguest of the Statistical Cammisgion
to discuss the constitution and membersnip of the § ub Commissicn (B/169%6 /Rev.l).
Thia subgect arocse out of a dlscussion An. the &tatiutlcal Commisslon of the future
prcgramme of the Sub-Ccamission. . ' R , ‘ -

6. In its report of the Fifth session, the Statistical Commfssion observed
that “the uaL—Ccmmiusion has hithertc Dben most successful when the samplin~
problens on which its a.dvic«A was sought have boen submitted in detall dnd with
Tull aocumentatlon axd continusd: "Arrangemente are needed by which specialiste
in the subgect flelds in which the Sub-Commiseion 1e ccnsidering ths use of
campling methode mey yparticipate more directly in the work".

9. In this cnonnexion the Sub~-Comuisclon aouzit the views of the representatives
cf tho speclalized agencies and -non-governuentel crgenizations-on -the work of the
Sub~Conmission,

10, The representative of the Internestional Lebouwr Organisation stated that his
orgenlzation found the recommendatlions of the Sub-Commission very useful. The
Sub~-Commission had glready, at ths request cf his crpanization, given
consideration to problems such as ccst-of-living studies, family-living studies,
and man-power statistics. He felt that sampling technigues would be increasingly
used by labour statisticilens 1n tne future and the Sub-~Cormission's advice in
regard to sempling methnds wculd be an important help.

11. The representative of the Wecrld Health Organization expressed the view that
his orgenizetion definitely hoped that the Sub-Commissicn would continue to
function sc that i the future, as il appeared véry probable, problems might be
brought before the Sub~Commisslicon for its recommendations.

12. The representative of the Food and Agriculture Crganization stated that his
organizaticn woul@ like to see the Sub-Ccrmissicn contlnue its work. The FAO
from the vexry firét session presented 1ts mwcblems before the Sub~Commission and
fcund the reccomendations useful. He felt that with the develomment of technical
assistance progreamme for under-developed areas, the necessity for reliable
statistics would be felt mcre than ever before. It is likely, therefore, that
increasing help wculd be sought from the Sub-~Commission in the future.

13. The representative of the Internatiocnal Chember ¢of Commerce stated that his
orgenization had been engaged through its Distribution Committee in mrometion of

/the use of
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the use of sampling mcthq&s,fo:_the_cqllect;pn of -date-on distriuticn in the
Years between the distributicn censuses. The Intexrnationsdl CHember, tuerefors,
~ had for this;reasqn'a‘cqntinuing interest in the work of the Sub-Cormission.:
1k, The 5u§e00mmission fully agrees with the statistical Commission thet sound
- edvice cn the application of sampling methode in specific fields can oniy:be .
¢iven when adequete information 1s provided -on the material to be sampled and
the problems. involved. The Sub-Ccomission has &lveys insisted on such
information.. It has alsc arranged, wherever possible, for the attendance of
gpeclaligts in the particular subgect fileld under discussion.. Mo:e@ver; the
oub~Commission hes frequently stated, that the detalls of the mocst appropriate
sempling schems to deal witin eny particuler problem cen usually be worked out
only by aisémpling expert who 1s In contact witih the preliminery stages of tae
werk, and who is in & position to carry out investigaticns intc tiw accuracy cof
the verious possible methods, and who 1f necespary can institute a,pil;$ survey.
13. The sub-Commission hes recognized that ite functions do;not_incluié.thcse
of detailed advice end experimentatlon; these tunerefore, have besn regsrded as
the responsibility of the statisticlans in charge of the survey. Indeed; tue
Sub-Commission has continually stresged the need fcr the training of statisticlanc

in the methods of sampling.. . ) . . ,

16.  In.addition to its yerk on the application of sampling mesthods in Lpaciflc
flelds, the Sub~Commission has concerned itself with the more gencral agpects.

of sampling methods, and as Instructed in itc torms cof reference, lLas endeavoured
to:"prqmote_the improvement of metiodolegy in statistlcal sampling end its
epplications”. To this end a standard terminclogy was drewn up which has not.
only served the immediate purpose of standerdizing reperts. of sampling surveys
but has alsc resulted in ccnsiderdble clarification of the leglc of sempling
methodology. Two of the Sub-Commission's mewbers have produced textbogks on
sampling, cne. of which wqu;d-certainly:not‘hawembeen weitten had 1t not been thet
the need for,sucn a beok was expressed by the, Sub-Ccmmaission.  In the cpinion cf
the Sub-Commission these more _generel aspects nave been as successful. as the mors
apecialized work referred to by the Commission, end dindeed have laid an essential
foundation for work in speclaldzed fields, . N S PR

17. In the opinicn of . the Sub~Commission, tnerefore, it would,be g grave error
to atteumpt to ¢onfine its work to speclallzed applicatiens of sampling methods

R N B R I T TR DR I T R

/to the
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tc the exclusion of such general provlems as appear to it to ve of rslevance,
The Sub-Commissicn,in fact, hes been censildering, in conjunction with the
diecussion cn operational research reported below, whether the scope cf its work
should not be widened somewhat sc as to include as its subject matter ofher
statistical. technigues which in its cpinion are liliely to be of value to Members
or crgens of the United Netions end the specialized agencies., It bas come to
the conclusion that this would be advantageous Tor the fcllowing reasons:
{a) Scme of the existing and developing statistical techniques used in "
sclentific research are likely tc be of value to Members or organs of the
United Nations and the specialized agenciss.
(b) The United Netious end the specialized agencies have at present no
body ctier than the Sub~-Comission which cen advise on the application of
such techniques. B ' '
-(¢) The constitution of the Sub-Coumission 1s at pressnt suca that it
is well gualified to deald wita such problsms, as it is composed of
-stetistical experts whose collective experience covers a far wider field
then that of sampling methods.
‘18, The Sub-Commission, therefore, wishes to recormend that 1t be authorized
tc undertake werk along these lines. It 1s nct anticipated that at the cutset
the amount of such work wculd be very large. If the volume increases to such
an extent that sub-division of the wcrk of the Jub-Comhissmn appears desircmle,
 this can te congldered when the need arises,
19. If this reccommendatiocn is accepted the Sub~Commissicn suggests that the
following revised terms of reference be adopted:
The Sub-Comulssion on Statistical Sampling shall agsist the
- Statisticel Commission to promote the dpvelopment and use of such
statistical teclinliguec ag are liksly to be of velus 4G the Members
cr -orgens of the United Nations, the speclalized agencies and non--
gevernmental orga;ﬁzatiohs brought intc consultative status with the
Economic and Social Council of the United Nations., ‘
In perticular, it shall: ‘
(a) Advise on the use of ‘sampling methcds in the collecticn
of informatisn neecded by Members or organs of the United Naticns,
‘the specialized ‘agencies and non-governmsntal crganizations, and
make recomnendations on the metheds it conslders most appropriate
/to specific
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to specific flelds under the varying circumstances- existing in
~different countries; Y ' o
() keep under review the use that -is being made of stetistical
sampling in different countries, and in different fields of
subject matter;. - T e ”
(c) Determine in what circumstences sempling methods ere
preferable to complete enumeration in respsct to reliability,
spéed; cost, continuity end other factors and make recommendations
regarding the use of sempling methods in cengunction with
attempted couplete emumeration in crder tc assess the reliability
of that enumeration, or tc obtain early returns and supplementary
information;
(d) Bring to the notice of Members develojrents in cther
statistical techniques waich appear lilely tc the Sub-Commissicon
tc be of use in the solution of problems which are directly the
concern cf Members or organs of the United Lations, the
speclallzed agencies and non-governmental corgenizations, and make
recommendations regerding their use in specific fields;’
(¢) Promote the improvement of the methodology of statistical
sampling and cther statistical techniques which are the concern
of the Sub-Comrmissicn, and their applicaticns.
20. In establishing the sub~Commission, the Statistical Cormissicn selected tho
experts from different countrieg to serve in theilr individual cepacities and the
experlence of the last three years has confirmed the wisdem of this decigion.
Because tie members were serving in their individual capacities they felt frse
to express their views on technical questicns without in any way committing the
official policies of their governmenta. Moreover, the Sub-Commigsion has
encouraged the active participation cof individual experts in different subject
flelds and has profited greatly by such purticipaticn. The Sub-Commission
strongly reccnmends that these practices be retained .
2l. The Sub-Ccmmissicn's membership was originally set at nine members, hut no
more then five members have been invited tc serve. In addition, on the
recommendaticn of the Statistical Commission the Secretary-General requested one
consultant to serve with the Sub-Cormission. In view cof the present small
membership of the Sub~-Commission and in view of the fact that members are
: ) /appointed
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appointed in their personel. capacitles and no elternates can bgrecognized, the
Sub—Cammissich belie#és thét édvanfage should ncy be talen of. the euthorization
for nine members. In the opinlon of the Sub~Commigsicn, however, expansion
could best be accomplished atithis time by the eppointment of ome to three
additicnal cohsultants. The initial appointments should be for a periocd of one
Jear. ‘ - o ‘ Lo _

2. To make provision for the participation of subject-experts, &s recommended
vy tne statistical Comission, it is recommended that the Secretary~General, in
~es08 I vhiel, this anpears adviseble, be autherized ‘¢ aproint exports to 23sist

‘he Btetlstlcal OPTice and .to attend meetings of the Sub~Commissi

.....

/II. COMMENTS ON THE
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II. COMMENTS ON™THE SYLIABUSES IRAFTED  IN THE THIRD JESSION

23« Because of smhortage of adequately trained statisticians in sampling, tle
Sub-Comuission in, its reports had. stressed- the reed for training. statisticiane.
in sampling.. Requegts had been received from specialized agencies in regard ..
to. the development of a training programme. It was. felt that the Sub-Commission
could broadly indicate the level of training which should be expscted of &
statisticlan qualified in the field.of gampling. . The:Sub~-Copmission also wished
ty stimulate discussion on suitable sylladbuses for cocurses in sampling, With
this object in view two members.at the: third. segsion of the Sub-Cormission.

. prepared syllabuges and the Statisgtical 0flice wae requested to circulate them

to aprropriate crymnizations and persons fer their comment. It was realized that
while the primery responsibility for drawirg up definite syllabuses. cr conducting
courses on- suggested -lines must lie with univeraities, institutes and government
and. private orgenirzaticns, the sut-Commission might encourage furtaer -
‘co_nsidleration-end‘ activity in this, direction, especially when ne generally.
recognilzed suggesticns regarding syllabuges had altherto besen mede. = It may alsc
.. be-ncted that.the Sub-Comnicssion did not sndorse any of the sylishuses but only

. requested tnelr circulation to gblaln views Ifrom peresons interested in educaticn
and- training in sampling, , R . . S

2k. The large number of copments received by the sStatiasticel Office clearly
indicates that the suggested syllabuses had besemn successful, in creating wicde- -
spread interest. . Thirty~one statements have been received from statisticilans

or groups of, statisticians from seventeen countries ang most.cf thsse are uselv?

.. and interesting. . As the Sub-Complssicn -dcee not propese to draw up eets of

specifilc syllabuses, it will. nct pursue ths matter further et this time.:@ -

25,' The Sub-Commisslen, therefore, reguests the ecretary~General tc transmit.
the suggested ayllabuses and the comments tc the Internsticnal Stetistical |
.Institute and to exyress the hope that the Institute will give further attenticn
. to:this subjects  The Sub~Commissicn would be pleased.to receive from the -
Institute reportg of further progress. - -

. /III, OPERATIONAL
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CITI. : OPFRATIONAL RESEARCE

26. The Sub-Commisgion hed a general discussion cn the subjsct of operational
rescarch (E/CN.3/sub.l/25, E/CN.3/Sub.1/28, E/CN.3/Sub.l/L.5). The cbgect of-
the discussion was to ascertain what activities ave currently covered by the
term, and to determine whether 1t appearcd edvisable for tihe Sub=Cumission to
concern itself with the subject, or with particular aspects of 1t.¥

. 27« It was representsed in the course of the discussicn that the meéthods of
operaticnal research as now-develsped are capable of making useful contributions
tc the welfare of the pecples of the world through the more effective soclution
of the problems erising in governmental administraticn and planmning. In addition
tc thelr use - -in fully dsveloped countries these methods ere likely to be of
particular value in the dsvelcmment of countries which are &t present under--
develcped aad technically backward. This is because the uncriticai adoption of
technical processes. wiich have been found satisfactory in more fully dsveloped
ccuatries is elways dangerous, end particulerly so if the rate of development is
rapld, since with rapid deveslopment there is little time to remedy defects which
-only beccme- apparent after the processes have been in use. for & auuwber of years.
- Even 1if the processes ere in themsslves satlsfactcry, thelr use frequently gives
rise to eccnomlc and social problems which camnot be properly sclved without
scientific investigation of the operational ressarch type.

26. The discuasion, however, reveeled that there is at present no clear cr
agreed definition of what constitutes opefational research (cr, as:it is
alternatively called, operaiions’research, or cpereticns analysis). Moreover,
there 1s a tendency tc stretch the term tu embrace sa manyvtypes.cf investigation’
that 1t tends tc lose much of its.velue. It was reported that e National |
Researcii Council Committee had been set up in the United States to define the
subject mere clearly, and that the Operational Research Club tf the Unilted

-~ Kingdem was also concerning itself with this problem. In the circumstances, the
Sub-Coumigsion believes that nothing waould be gained by any attempt on its part
at a definiticn, but reguests tie becretaryrGeneralrtb;keep;it infermed of any

yrogress made.

* The Sub-Commission wishes tc express ite thanks to the following statisticlans
who participated 1ln the discussion; Messrs. Blythe, Goodman, ledow, Mottley,
Shewhart, Wilkinson and Wilks.

/29, On the cther
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29.. 0On the other hand the subn-coifmissim recognizes. that it -is generally agreed
%hat op¢ re.tional reeearch requix‘es the application of scientific rescarch methods
to “the problems i.nvolved a.nd that such resee.rch could on.ly be conducted properly
("'if there were close liaisen at a sui‘ficiently high 1evel 'between the research

) }wcrkere a.nd the administretion or management.

30;' The Sub C.mmission also decided that it does not ccnsider 1t appmpriate
* et the present time to concern itself with the oreneraJ. field of operational
research.’ It recognizes, hcwever s that ceftam ‘types of investifration, which
at lea.et in’ scme que.rters trould be claseed aa operationa.l reeea.rch ere likely
to contribute to the more. effective solution of problems arising ,in governmental
edministration and planning, In particuler it has in mind the possibility of
investigations into agriculture a.nd emall sca.le industry by means of surveys and
pl.a.nned experiments. Inasmuch es the statiatical tecm)iques used in these types
of investigetion consist in lerge part of sampling methods, and moreover as

. various mem}pegs" have hed considerable experlence. of. such investigations, the
Su’b-’Cpq:miseiep_goneideiis that it showld give consi_dereticn to methods apprcpriate
to these problems when the need arises and be prepared to advise on them. .

TR e e et Iy, URARLY CENGUS RESULTS
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IV. EARLY CENGUS RESULT'S BY ADVANCE FROCESSING OF A SAMLE .

' 31.' Bome 'of the :lmport’a.ht' cehéﬁs results for a ccuntrﬁr or for a large sube

‘division thereof may be obtained by edvance processing and tabulating of e samplr
of the retu.rnu. The red.uction in tims may be considerable - for exam;ple, 'the
reductlon in time mey be In the ratio of two or three yea.rs to four months.

’7 An advance tabulation programme of a population census could be used. to produce
svtat,Lstics for example, on characteristics of the following type:

The population count, by sex and age classes , wrben and rural areas e.nd
¢ther simple ca.tegories,

The number of households, by sex of head, size of household and other
simpls categories; :

. Bread industry or occupation groups (with the pc331ble exception of
groups that are relatively smell or highly concentrated in area, '
not easily limiteble in advance). ,

32. The report of the third session of the Sub-Commiseion (E/CN.3/83) ccntained
a -chapter entitled "Sampling methods in relation to population censuses", which
- pointed out some of the adventages and limitations of the uses of sampling in

cennexion with censuses., Economy and speed may be gained by using sampling in

various ways:
(E) Sampling is used to obtain advance estimates cof scme of the important
census results for the whole country and large sub-divisions thereof;
(b) Sampling is used as an Integral part of e complete census to cbtaln
supplementary data;
(¢c) sample surveys carried out independently at or ebout the same time
as a complete census are used to assess the imcompleteness of enumeration
in the coamplete count, and other errors, for example, in age reports;
(1) sample surveys ere used instead of complete censuses where funds,
physical facilities, and suiteble personnel are inadequate for a complete
cocunt;
(e) oSample surveys ere used in inter-censal years for the study of
demographic e¢hanges;
(£} sSamples of the completed returns (e.g., after punching) are used to
cbtain many cross-tabulations which would be very expensive and time~
consuming on & 100 per cent basis.
(g) sSampling is used to control the errors of editing, coding, punching,
and tebulating the retwrns of censuses and sample surveys.

| /33. It is the



E/CN'S/uub 1/30/Rev 1
Page 13 o

4. It is the first use named sbove which the Sub-Commission wishes to comment
cn and emphasize at this tims. “A Great meany countries will take censuscc next
year, and their plans will bty now be prétty well settled. Indeed, some countries
heve slready taken thelr cemsuses. Hence, at this time it would be useful to
speak only of simple &hanczes in the tabulation progreamues that mlcnt be lede in
‘- order to- obtain eerly’ returns. h SR '
34s " The full adventages of speed in‘early returns may be attained by taking a
semple of returns from the complete count, and processing them in advance, hefore
the Temainder of the rsturns are edited and coded, Such a gample 1s, of c3 durse,
speedier tnen tie tabulation’ of & sample of the complete rzturne of a consus,
subsequent to editing, COding and possibly punching.
35. The prcblem of chocsing a suitable sempling unit erises. To be procéssed
ahead, and in order not to intekere with the reguler procsssing of the census,
the sampling units must bs extractable physicélly from the remainder of the
' returns, sc that they can be sent tirough the operstions of processing (which
would possibly %e~praceded by & second stage of sampling). ' They must therefore
be “the' fundamental building blocks that are ofdinarily'processed'as insepareble
wnits. Usuelly they will be definable arces. When the sarly tabulations ars

- plemned in advence, the sample areas may be designsd in advance with the etm of

achieving uniformity in the number of inhabitants, or the number of acres, to
increase the Trscision of the estimates of totals thaet are obtainable from'e
semple of a given gize,  (The precision of a propertion may not be serlcuuly
impaired by ineguality in size.) - ° ' ‘
36, In many countries the building block fér processing the census is the
"enumeration district", ordinarily the area covered by a single enumerator’
(although two or more Enumeration Districts, if %ery smali, may be-aséigﬁéd to
one enumerator), The Enumerator District will, in scme countfiéé forin a

- sultable samplihgzuhit. A sample of BEnumerator Districts, drawn in a proper
’ manner 1§ then to be put into the streem of prﬁcesclnb, for asdvance tabulatiocn.
"Two pos 1ble’ sampllnﬂ plans may be congldered; '

S Plan A . B

A single-stags plan of qampling, whereby the whcle of every Enumeretion

" District in the samplp 1u processed L.e., every perscn or housenold or

farm therein. : '

/Plan B:
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ST L DA tWo-stage plaft of sampling,:whereby a. sample: of nemes or..of -

: ‘ housaholds :or farms is: drawn E¥em each ‘selected Enumeretion D1 s‘bric;t 5i

Cand 18 processeds U L ir oUW L niirh wdtel oo e e lns

-+ 37« Plan' A ‘hes the adveantage of ‘being aimple and. easy to carty out, as the.
semple can be drawn by one person. In centrallzed. operations, it ls practically
fool~proof, as no further. sampling is. ¥equired. It has the added zdvantegs in

~-hardly distuvrding or slowlng the regular census operetions, because,. as .no.

~further sampling is required, no extra Waining of the workers is required.’
Meoreover, practically no. additional cost. ls involved, end the tabuletlon of the
census on & 100 per cent.basis 1z achieved in its regular time with no.:
- retardetion.: ’ - . R :
'368.. Plan B is desirable.when the sizes of the Enumeration Districts ‘are far
from unifeorm and .it Is impossible to stratify them effectively. A larger.semple
of Enumeration.Districts will then be required: A mecond stage of samplin*é; can
- be introduced to decrease the ccst, and to recover some of the speed that would
‘be lost were.the Enumeration Districts processsd completely (Plan A)s -The -
efficlency of this two-stage sampling will be increased if sampling is with
| probability proportionel to size at the first stage and mversely proportional
-to. slze at the second stage.’ ' : ;

39.. The.gize cf sample, and. the procedure of drawing it, will depcnd on the
precision that is.desired .in the total number of inhabitants (where no alternative
estimete is available) and in the proportions. The yrecision in most of ‘the
important propertions will undoubtedly be much greater then that in.the total
populations A simple celculation on the size of semplé mey be helpful..i . '
Ordinarily, something is known in advance concerning the’variability in. the sizes
of Enumeration Districts. .'If.nothing is known, eome exploratory werk will:often
‘elicit sufficient informaticne If, for exemple, the ¢oefficient of veristion in

".the 'sizes..of -the sampling units were 70 per cent, a semple. of -3,600 units would

glve a standerd error of Just over 1 per cent.. Bigger ceefficients of veriation
will require bigger samples, or & relaxation of the precision depired;  or the
sAntroductivn of a’second siege: of sampling (flan B). o S A o

43, ' The.caelculation of the most. sconomical sizes of.the samples in Flen B is
more difficult., Texts on the theory of sampling should be. consulted- therefor.

/4L, In some
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L1, In séﬁeﬂcgﬁntriés;'Plgh;ﬁ}ﬁéy;Béhpféféfré& becsuse of 1ts conveniencei If
& oot or other eatlméte’ of the tétal-pbpulation can be obteined. guickly,: then
this plen can supply’ propertions (efg.;ftheﬁprcportionfﬁf wales 1in the wre-clascs
25" tc 3b4) with’ considerable’ acourdcy. - It cen also supply totals with less .-

cEEEUYLOye S iTETLIL L o IE T T e T

b2, Before publicatien, the. standard errcr in the total nimber’ of inhahitants,
‘apd in eny of the proportions as well, may be estiliated” quickly by methods thot
~ have voen described in -textbocks’ on’ sampling. As advised ih previoug roperts of
the Sub~Commissicn, estimates of the stendard errors of the -cheracteristics of
chief intorsst shbuld certeinly be made and published alcng with ths resulte,
43, ‘The extent to which the sawpls mey be sub-classified will depend on the
standard errors of the frequencies in the ¢3:lls and in the marginal totals that
are involved. '

Ly, Differences bétwsen ths sample and the subsequent complete count mey e
expected Ir“h differences in the procedures of edlting and codln ~ The sample r
flows through first before unlform nrovedures for handl;ng unfor&sccn probvlens
cf editing epd ccding have all Teen finalized, or indeed iefore they have all
besn rec~gp&zed. Mcrvcver pote visual or mechanical VerifiCdtiLn by small areas
ie pcssible. These differences for most population characterigtlcs,_anq fer
some agricultural characterigtics.as well, may not be serlous,. but publicaticn
of the- s&mplu for ‘any - characteristlc that is iq doubt m1"ht wells he w1thh°lu.
L5, Annex I contains an example o* an actual tabLlation plan for a pcpulation

census end edbodieS»scme detailed procedures for drewing the ‘sarples.

T T A /V. THE
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V. THE MEASUREMENT OF GOODo TRAFFIC CARRIED BY ROAD

héav Most countrleu collect and puolish statistics on the movamant of goodc by
- reil, by inland waterway, by sea &nd by air; the statistics range from tctal
figures like tvotel tonnage lcaded in the’country‘tcvdetailad;statistics which
analyzc the total figuﬁéé by commodity, by origin and destination and sc forth.
~ But tie carrdiage of goods by road is.performed by sc meny different types of
cerrier, including many swall cerriers, that it hae in most countries so far nct
been systemﬁtically messured despite thé fact that in many places rd@d traffic
is sericusly competing with the railwayn. § )
47. The Zconcmic Comrdssicn for Zurope cf the United Nations (ECE) has dreawn
attentlcn 1o the importence cof securing date ou road traffic. The Inland
Transpert Coumittee of tne HCE at 1ts fourth session

"Noting

(2) the increased importance of roud transport in Eurocpe,

(b) the almost complete lack of statistics relating to this form
cf transpert particularly in re:pect cf the volume of freiént
treffic, and . :

(c) the fact that the absence of road statistics renders it ~
increasingly difficult tc cttaln any kncwledge elther cf the total
volwie of treasport as a whole or of the mapner or direction in
which transport 1s developing; :

Invited Govermments,...to forward thelr views as to what may be '

conaldered the best,methods of ccllecting the Information necescery

for the compilation of road traffic estimates, with particular
reference to spot checks and samplings, giving as much infermation

as possible on past experience in this field." (B/ﬁCE/TRANS/lob
resclution Ne. ob)

46, The Trensport Divieion of ths ECD has co-cperated with the Statistical
Office in Vbringing the question of the use of sempling tc meesure goods traffic
by rcad before the Sub-Cormicsion on Statistical Sampling end in prepering
dccumentation for the Sub~Commission (5/CN.3/3ub,1/24), The Sub-Comuissicn also
had evailabls to it ths dcocuments listed in paragreph 1 cf annex II to this
report end FOE document W/TRANS,/WES/12 and its ennexes.
L9, At the suggestion of the Working Farty on Transport Statistics of the Inland
Transpert Camittee of the TCE the problem thus put befcre the Sub-Commiseicn, in
order to reduce it to a mcre managesble size by treating only the most important
aspect, was restricted to the study of obtaining the following total flgures
for gocds traffic by road mctor vehicles:

/(a) Vehicle=
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2) Vehicle-‘cilo"xeti“es ) iOad.ed and- empty- separatély;
(b) Capaci by in .,on-ktlomotruﬂ ‘on ‘the basis of kilometres actually run;
J Ton.nauo of Uoods load.xxl, B R :
(a) Brr,ight‘ ton-kilometrss,
50. On ‘cons?doring the matter the Sub-Commission docided:

R (f.}_)l To treat 1h detall the rostricted problan of -obtaining the figurcs.
listed above in countiles where the road notwerk is denso, ard .o malke a
foxmiil Focommendation wpon 1t; o
('p_) To uak, loss detailed remarks on other agpucts of the problem of
meesuring road trafiic, ' ' '

A dutailed study ‘o:f' the rustricted problem is appunded. to this roeport.as Amnex IX;

thu uub-Ci)mmiSSJ on 8 rucomuzda tion appears in peroccaph H1 below; the less .

deta* led remarks aupaur J.n lx,;x'agl"agwhs 53 and S pelow.
51. The Sub-Commisslon on Statistical Sexpling notes tho desire of the
Covurmuents of wany countries to obitain figurcs for read-motor-vchicle fransport
oumparabl to these which arc availadle for railways, inland watorvways and sir
ua.ns;)ox t, Thé Sub-Commission thevefore requeste tho Secrotary-General:
(1) o recormend to inberested Govormmonts thatb they undertake in 1951
: sxporinental sa.mple"surVuys to obtain, dvring some convenlently
chesen perind such as & menth, for road motor-véhicle goods traffic
the following total figures:
(a) Vohiclo-kilomutres, Lloaded and aapty ssparatoly;.
(_) Capacity in ton-xilometres on the bhasis of kilomcirus actue lly run;
“(¢) Tommage of goods louded;
e +{d)" Freight ton-kilometres, -
(11) To draw to the atteniion of the Governmpents the technical suggestions
for making such swrveys which are contained in Anncx II to Whis roeport
- and to ask governments to ecommnicato o him thelr experience.in. .
conducting such wexporimental surveys for consideration by the
- Sub-Cormission.  .no . ; o S
.(1i1) 7o provide, within the limits: of his resources, advlce on the details
- of sampling technigue yhun aeked to do so by a Govermnoent conducting an

vXperimental survey of tho sort recommended by the Sub-Comuission.

AR /52. Amnex II to this
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52. Annex IT to this répoit is based on an exploratory paper submitted by the
datlatival Office which was revised and anproved by the uub~Cqmmisclon. Annex I’
pruv1dcs in some detail an outline of hcw the sample survey mentioned in the
roccmzendation in paragreph 51 might be conducted, discusses the most econcmical
way Lo select a sample, -ligts the -Informetion regquired to enablg the quant;ties
referred to in the reccmmendation to be computed, end describes how their final
computation can be mads. In Annex IT emphasig is placed on the fmpcrtence of
enlisting the co~operation cf carriers and carriers! assodiations. The -
reprecentative cof the International Chamber'of:Commerce exprogsed the view that
the Chamber might through its Trenspert Commissicn be able to assist in assuring
the cc~operation of carpiers! assccieticns in countries undertaking surveys.
D3« The Sub~Ccommission considered the breader aspects cof road. transport
statistlecs geing beyond ths four funaament&l fisures it studled in detail, It
noted that for uimpllcity the f”llow1n~ m&tters had been omltted from detailed
consideration; :
(a) The measurement of passenger traffic. by roed; _
(b) The measurement of the mevement .of zcoods in road vehicles drawn
by ‘animals; . _
{c) The determination, as 1s required for road planning, of the number
end type oI vehiclee using certain stretcihes of road.
The sSub-Commisesion alsc noted the importence of analyzing by ccoumodity and by
crigin and destination tctal figures’ on the movement of goods in order to be
able thoroughly to study the relations between rcad and rail transport. The
representetive cof the International ILaebour Crganisation emph&sized the importance
of secking informetion on the cost inclwding the labour cost -of cerriage of geods
by verious forms of transport. !
54, The sub-Conmission considered the uses of road traffic counts, with and
without stopping of vehiclss to interrogate drivers. It 18 of the cpinion that
in countries where the rosd netwerk is not dense, stoppirg of vehicles and
interrcgating drivers at a number of highway points might be the easiest way to
cbtain the total figurss discussed in paragraphs 49-52 above and in nnex IT.
‘The Sub~Commission emphasizes the 1m@ortanCe of traffic counts in plenning
improvements of the road nstwork. ’

/VI. SAMPLE SURVEYS
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VI. SAMPLE SUI VEYS O.d CUP‘?.JI‘TT TT\ITEREST

-55. The ¢ ub-Commission hed vefore it for exa.mnation the Lhird—. x egor* fiop the

Statistical Ofnce on oa.mple Swrveys of Current Intsres® conuaim ng descx 11‘tlon.3

of surveys carr ed. out in d”ferent ¢countries and in di.['fel ent subjact fie,lds
(E/CN.3/sub. 1/29) . .

56. The C>ub-Com.Lisﬂion once again would like to expx ess i1ts appreciation to the
~Governments and reseaﬁ ch organiua tions for their co-oweratlcn in & mply* ng
1n¢ormation on the various surveys, It 1s apparent from the available 1n10rmation
chat better samnlinb nethods are beilng ueed in different countrics cnl that
increasing, interest is being shown in tho recormendations ol tne Subh-Commlission
1n the methods of preparing sampling survey reporis.

57.. The Sub-Cormission is pleased to note the wi&e interect shown in the reports
of the sample surveys and is of the opinion that the c_ol_le,ctio.ti 'Vo_f pa.r'biculars on
semple curveys should be continued. It is hopod that thé repor‘"té cn individual
surveys collected by the Statistical Office from the Cifferent countries will,

to an increasing extent, contain details on the llines recomrended by the Sub-
Commission and that sufficlent particulares will bs available in the near future
for comparative studies to be made on various technlcal aspects such a3 sanpling
Frocedures, desigms, costs8 or speed of operation. Such studles should serve &
useful purpose in encouraging the adoption of bhetter technical and organizetional
methods,

58, The Sub-Commission considered in some detall several of the Yechnicel asvects
of the National Sauple Survey (India) (Z/CN.3/Sub. 1/1%..7) and expreseed considereble

interest both in the statlstics to e made available snd in the opportundty afforded

by the Survey to gain more knowledge about many technicel sampling provleus
connected with a suwrvey of this magnitude, which is intended to be continued from
year to yoar. The National Semple Survey is a country-wile multl-purpose survey
developed in the first instance to obtein data on rurel national incoms butb
ultimately to provide statistics for a number of adwinistrative and planning
purposes. There will be 1,500 sample villages distributed Iinto about 600 straeta by
vopulation or area, The nuuber of sample villages will be selected in each stratum
with probability proportional to the avea of the village (or nopwlation}, or at
random when neither population or area figures are available, At the outset, about
si_xteen, household schedules will be obtained from each village, Znumeration is

/e zpected to
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expected to begin at the end of September 1950, Tt is intended to make four
successive surveys in the first year.

59. The Sub-Comm1581on appreciates the admlnistrative difficulties encountered
in the initial establishment of a country-wide survey and believes that after the
initial stages’of'erganization and operation are completed 1t would be possible
to dmprove tie efficiency of the sample design. This will be rarticularly
desirable if it is intended ultimately to provide figures by states, or other
~areas smaller ‘han national., At that time 1t Will be necessary to incvease the
'number of V1lldges in the sample, Moreover, the results of the forthcoming census
can probably be used to Iincrease the efficiency of the eammle desipno

60, It is emphasized. thet the magnitude and coavinuing nature of the svrvey
offers an excellent ovportunity for experimen t2l work on a large scale, and

’the Sub-Commiss;on requests that full accounts of the work in 1950~1)51 be

made ava lable to it at its next eession

JVIT, SAMPLING
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VIT, SAMPLING METHODS FCR ESTIMATING DISTRIBUTION DY
SIZE OF INDIVIDUAL AND FAMELY INCCME

51. At 1ts fourth session the Sub-Commission ave conslderation to the use of
sampling methols for estimating distribution by size cf individual and Tamlly
income., It had before it a report cn the usefulness of these statistics Ifor the
study of various econouic and social problems, incluling a descriplion of
conceptual and sampling problems arising in their compilation (E/CN.3/30.1/27).
j2. From a social point of viev, it is desiresble to secure informstion cn tho
rovortion of the family or househeld units whose Incomes Tall inte lowves ‘uente
vrackets, in pariicular these whose incomes are telow siandards wnich ave
considered to be the minlrum compatible with a decent standard of living, From
an econcmic point of view, it is also desivable that the broskiown should shou
the above information. Such data can te used for certain pirposes in conjunction
with the results of fawlly living stuliez, a subjoct on which the Sup.lonmicsion
reported at 1ts sscond session (E/CN.3/52)‘ Data giving cach informption cen

in most countries only be secured fronm serple swrveys ropreseunving all femily

or household ualts,

03. Information on the distribution of income by size may £ilso be socurcl from
income-tax forms, though in many countries these do not give adeqhate infoiration
“on the dlstribution of income in the lower braclets. The Sub-Comudssion doeslt
rmeinly with the use of sampling methods in the couplliation of income tax
statistics as the general problem in housshoid serveys had bheen conpsildered at

its previous sessions,

G, In general, rellance on sampling methode in comp’ling income tax statiohics
hes several advantages. In eddition %o comsiderably reducing the costs of
compilation, 1t yields results more quickly anl permits the individual vebinins
to be treated with preater care and by more hishly qualified persormel. fue
Sub-Cormmud ssion, therefore, wishes to draw the attention of Governmenis now

publishing income tax statistics to the usefulness of sampling vrocefiwres in this

particular field., Moreover, since income tax data are of'ten not very reliuble

]

for certain purposes owing to under-reporting and are stbject to other Iimltation
(for example, differences in the time-periods to which the individual returns |
refer, the treatment by the fiscal authorities of certain iteus such ag caunital
galns and losses, depreciation allowainces and allowances for dependents and 1life
insurance), statistics obtained by sampling, inestead of by complete emuasration,

ney be sufficient for most purposes., /55 cause of
oD scauge of
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5. Bocause of the confildential nature of the income tax returns, and alsco Tox
edministrative reasons, fiscal authcorities way not be prepared to make ths bagic
material avallable for statistical purposes, 'Somc;times the original returns are
zcccmpanied by carbon cownles containing the main figures, This is a better
procedurs than using di‘fferent, Torms to be fliled in by the taxpayers for
ctatistical parposss, However, elther methodl glves more then 18 necessary 1
campling methots are to he use«i, If & sarmnle is to bLe used, a practicablie mothnod
2¥ be to have the Fiscal adnlnistiration copy the gignificent date from the
‘eturne included in the semple on special forms which thereuvon are pusced to the
statlstlcal authorities.
5, The statistics should be compiled by render sampling, and 17 poesible
tratiiication by geosraphical areas shoull he used. Information with respect
50 the sanil yroporticn of the populetion in the high-incoms brackets usually
-.-zoig.jhs heavily 1in the meana, aggrepates and distiribution of ageregates collected
n the survey. To improve the precision of the regnlis, a lange proportion of the
high-income groups may be included, Detelled instructions wiil be necessary o
void that in takxing the sauple 1te besic princivles are unintenticnally viclated.
Fou cwemple, In the cose of persons vho were late 1a conding in thelr rewums,
or whose returns have not yet been approved by thoe rovenue inspectors, substitution
by other veturns should not be permitted, but replaccuent by the return of the
previous year may be rossible inder approniiste circumstances, Vhere the returne
coutain informstion, for example, on the nmber oi dependent children, or cther
lmportant characteristics, such information should also be included in tho
Taguiries.,
J7. Statistics of income tax may include Joint returns of hugband aund wife bus

’
ey

@lly wefer to the incomes of individuais,  Therefore, for obteining inforvetion

on the distribution of family income other methode than those describadl above
st be uged, Hsre also the Svb-Commission wishes to dyaw attention to the

sefulness of gampling procedures.,

Very of'ten surveys of family incomes will be cowbined with inquiries on cother

33,
subjects, such as expenditure on goods and services and ownevehiy of assete, Thae

-

dlefinitions of "family" and "incowe' to be used will depend on the purpose of +the

survey. In many surveys the "household" and not the "Tamily” will be chosen as the

anit. It is also poseibvle to cwnfine the spencding vnit to those fanily nembers

who pool their incomes for all major EXPenses. If this is doune, the femily members
| /¥ho do not
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who do not pool their incomés tfiil be treated as separate uniits. . Family menbership
nuay be determined as of the interview date, ox each _person, who s part oﬁ_ the_
femily during a portion of n}‘e year may dbe incTud.ed. It tne fll’Sb 'neuua is usea,
only the income of persons being members ol the fcluily as of the inuer view d.d.tc
will be inclnded. xe"sons who started ea.rnin:, an income d.ul"ll"’ me year, wly -
formed families, and. other Dartial-ye r eperding wnits a2y be inciuded in the
survey, or ‘they may be excluded altogether.

,§9. In defining ‘t,he income qdncept to be used, altention will have to be given
‘to, the ‘cJ:ea.‘l'"wsnu of such items as incame in kind, farmers production for own
'cox;sumption,_ net .entcm velues of ov mer-occupled houses, contridbutions o social
insurance and pan81on funds, family allowances of members of the armed lorces,
gifts, capital gaine, and procseds from change in ownershlp of assets,

Understa tementsbof income in sample surveys nay be expected to ozcwr, owing . to
inaccurate reyporting.,  Another sow'ce of possihle bias In the average lucomes

of familiee included in the sample may arlse i‘?_'om,,abse,nce oz, from refusal of the
families to co-operate. Wherever pcssible, estimates of total incoue derived
from sample surveys shou.ld he compared with 1*1;.@1;@13.3111: estimates of total
personal income, obtal ned as part of the evaluation of matlonal income, after
duly allowing for differences in the underlying income .~oonc'epts. Such comparlsons
ray be carried out separately for ths various income (;Oul_bOnE“'lLS such =8 total
wages and salaries, interest, rent and dividends, The accuwacy ‘ot the income
data may, under eappropriate circumstances, also be Improved through othcr umean
for example, by examining both incoms and exyenditure of the femillies concerned s
and also the changes In total assets between the beginning and the ond of the
year. ‘ ‘

70, The usefuluess of statlstics of ths distributlon by size of femily Incomes
for purposes of ecoriordc analysis voudd be greatly incree sed if they are classified
by composition and siz 9, occupa*- on, and othier faxdly cher cteristics. It
population census ua’ca on characteristics of Ienilies are available, the
clasgifications selected for the samplec shouldl corresvond with the census
classifications. This permts tiie sawple data to be b“ovbn’r *nt relationship.
with the census data. : R ’

i /VIII. STATISTICS
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VITXI, STATISTICS ON TNTFRUATTONAL HIGRANTS AND TRAVELLERS

71. The Porulation Commission at 1te f1fth session expressed the degire to have

' the Sub-Commigsion's views on the possidility of using sampljnb methols to obtain
migration statistics (E/l?ll) While considering this question the Sub-Commission
hed before 1t the l9h9 draft recommendations of the Population Commission for the
inprovemsnt of migration statistics (E/1313, annex 3) and an avalysis of the
conments of Goverrments on these draft recommendations (E/CN.3/90 and Add.1l).

The Sub-Comniscion also con51dered o papers prepared by the Secretariat and ‘the
Internationsl Lebour Office (B/CN.3/Sub.1/26 and E/CN‘._)/Sub 1/L 6), vhi ch contained,
emong other things, an account of experimenus in samp Ing moethods made in this
field since 1947, ' K ' | .

72. According to the draft recommendations of the Populatioh Cemmiésion,
statistics should be obtained oﬁ 511 arriﬁals ani, 1f possivle, on all departures
of international travellers (wlth the eyCentioA of frontier traffic);*'claesifiod
into the following major categories: - ;

(2} Arrivalg from other countries

" {i) Visitors (for transit, holiday, educatlon, tusiness, and other
purposes);

{11} PRosidents (natlonals and allens) returning afier less than one
yeaxr abroad;

{iii) Temporary#* inmdgxarts' 1.e., persons intending to exerclse
tenporarily an OCCHPPt¢un and thelr dependapts fbut not
refagees), ,

(1v) Permanent*F immigeants {excluding refugees or transferred.
pogulations,

(v) Refugees (at times ani places whece applicable); B
(vt) Tronsferred populations {at times and places where applicabla).

(p) Derartures to other countries

(1) Vieitors departing on completion of visit;
(12) Residents (nationdls and aliens) departing for less than one year;
(111) Temporary** immigrante depsrtings

i napr——_— -

* TFrontier traffic is the movement of persons residing in frontier zones,

moving frequently across the border and often authorized to use simpiified
travel documents (frontier cards),

*% Removals for one year or more are to be regarded as permanent; those for lees
than one year as temporary.

/{1v) Emigrants,
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iv) Tomigrents, 1.e, residents {natiouals and aliens) departing LTor
0ne year or more:

PN

(a) Emigrunts, exclu”xnp persons deported or trensferred
populatious; ‘

(b) Persons deported (at ttmeé‘and plabés‘whére applicable);

{v) Refugees, departing from ccountri¢s in which the; hive beon
residins temporarily (at timee aud places where epilicable);

vi) Transforred populetions (at times and places whore e applicable),

»-\ ’
'—"

For categories (i) end (11) of both arrivels and departures, only cimple counts

of total mumbers are roguired; for categories (ii1) to (vi) of hoth arrivals and
departures, the drali recommsndatioas cell for classifications by certaln

. characterietice, In waat follows, the term "travellers” refers to arvivals ani

departures in eny of the major cetogories while the torm "migrants”

refers to
-categories (111) to (wvi).

73, Since sampling hes not yet been ured extensively in this field,
experimentation is desirable to determino vihst methodas are besght suilted to various
conditions, It is requested that the Secretory-General report to the Sub-
Commission at a-later session on the results of any such experiménts which may be
. carried cut in any country.

T4, The following remarks refer primerily to the uee ol sanpling methods in the
'collection-of statlistics at the time when the travellers cross the freoutier, Oun
that occasion the usual frontier formalities could generally bc so organized as
to permit the ldentification of travellers in the major categories of erriveals
-and depavtures through simple verbal questions; thue it would be possible to
obtain at leact the totals of the major catsgories by complete enumeretion, A
gtatistical form containing appropriate questions ceould then bz handed to
travellers recoznized -ue wigrants; in order that ao blas be ‘introduced. by ncn-
respeonse, adminictrative methods can be devisedl to ensure the return of all
statistical forme by migrents, In many circumstances, howéver,'it 19 not possible
to identify the majJor categories without coazilerable extya ‘expense, inconvenience
to the travellers and additional work for the personnel engsged in froantler -
control, In that ceee; 1t mey be possible to devise campling methods waich,
without excessive expense or inconvenience, will vield the totels of the major
~:oategories and the desired data on characteristlcs of mipranty, Hxperimentation
with such-methods i¢ particularly deslrable in countries wierse the'existing'i'
methods provide statistics on only certain types of migrantc) cuch ac aliens,
i Juationals
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nationale, or persons subjJect to militery obligations, or where migration
statistices are obtained only from population registers, By the appliecation of
sampling methods at the osccasion ol frountier control it may be poasivie for sueh
countries to obtain oomprehensive, internationally comparable StatISulcu at a
reasonable cost and without causing excessive inecnuvenience to travell@rs.
7%. Bven In thone countries where the total numbere of arrivals and deparbures
in the varicus maJjor categories are obtained by compiete enmmeration, 1t may be
desirable to use sampling methode In collecting the desired statistics on
characterictice of migrants. Sampling feor cheracteristics might be
advantareously used vn occasions when large numbers of migrants arrive or depart
throuzi the ssme frontier post on the same day (e.g., arrival of a ship carrying
nany imaisrente). In weny such countries, however, thls application of sampling
may not be advantageous under ordinary conditlons; since the migrants ordianarily
represent only a small proportinn of all travellers, their number may be emall

gnough, under most conditions, to permit complete enuneration of thelr

characterictics with little expense or difficuliy.
76. Three kinds of sampling plans can be considered for obtainins data on the
total numbers of srrivals and departures in various major catesories and of the
characteriestics of mizrente:
(a) Collection of deta from one traveller (or migrant) selected at random
out of every n travellers (or migrunts),
(b) Collectiom of data from all travellerc (or migrants) at suitable
intervals of time, for example, on svery eighth day or thirteenth day, etc,,
with egquivalent rates of selection in the case of non-daily transport
services;
(¢) Collection of data from all travellers (or migrants) arriving or
departing in certain shipe, airplanes, railway trains, buses, motorcars,
aund other conveyances, selected sc ot to counetitute a properly designed
gsample of ~onveyances,
These methods can be combined; for example, samples might be taken on certain
days or in certaln conveyances, comprising a certain fraction of: percons
travelling on those days or in those converances, S
77. If the method used is to collect data from every nith traveller (or mlgrant)
there should be an easy, antomatic way of seslecting the travellers at the
specified intervals, Onc poesible method which could be tested te to give each
/traveller,
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traveller, at an early stage of the Jomrney wmcross the frontier, a card taken
from a package in which a distinctive mark woull have been placed, in alvence,
on every nth card, Thuse the travelliers bearing the distinctively wa ied cards
could subsequently be required, at the frontier poet, to give the invormaticu
needed for statictical purposes. A variation of this method, which mlzht be
-effective unier some conditions, is to make the identifylng card itself bear the
@uestions(fpr statistical purposes, which woull not appear on the cards given to
travellers not selected for the sample. The latter variaztion might be especlally
_affective where séme carl {e.g., a landing card) mst be filled out in any case
all travellers; then the cards given to those selscted for the sample could
merely bear more questions than tho others, DBy any of these methods 1t might be
possible, under certain conditions, to expeditc operations at the frontiex poct
by Forming one or mors special queues o the travellers selected for the sample,
fao that they CDlld answer the. apeciel cuestions, 111 cut the statistical forus,
or have thelr filled-out forme inspected, whilo the other traveliers:go through
the usual formalities. , .
78. The methods of collecting data from all travel ]axs (or mtgrhnu ) at
selected Intervals of time or in sclected conveyances have tho disadvantage that,
for a glven number of travellers or migronts, they produce estimates with
Increased sampling variance resulting from variations between da-c or conveyances,
On the other hani, they may, under some clrcumstances, involve fewer
aduinistrative difficulties, Uxperimental surveys may give some indication of
the loss of efficiency resultivng from the use of these methods, S
79. The Sub-Commission stresses the importance of applrying, in any experiments
with sempling for the collection of statistics on migrants and trsvellers, the
general principles that are valid in any sampling work, ia particular the
following: , ‘ , ‘ _ ‘

- (g) The selection of elemente in tue. sample should bo affectivel, random,
since the selectlon of elemeuts thab are coneidered a_priori as
"representative" introduces unknownble blames, ,

.{b) Schemes providing for voluntary response are hazerioug: 1if many persons
fall to respond‘tha results may be seriously biased.

-(¢) If the travellers or migrants inclided in the sample are scked to 111

. out special statistical forms, they should be ;lven ample time to do so,
and the forms should be. collected before they leave the froutier post,

/(a) 1f, for
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s who do

[42]

vl IL, f?r'any 191501, there are‘conéﬁiPLEblP numbers cof persun
uot resnoad, the resulting biases saould be investigeted from t 7o to time,
for ewample by ohtaining data Tvom wwall nuMbers of travellers ai voriousz

rontier poste in such a way that thers can be no non-res IDONES ,

£0, The Sup-Commisgion calls attenticn to the advenuvages of coliaboration

betwsen the authorities of neighbvruring countiies in the operation of any sempling

er¥perimenis wilch may be undsrtaken in this field; andi nobss the suggestion

concerning regional ervengoments made by the Stotistical Cormission (E/lb96/Rev.l)
end by the Fopulotion Commission (B/1731). Such collaboration would be helrful
in improvine the cuv wrability of results obtaiaed in the countries concerned

and might make 1t possible to achieve substantial reductions in cost, Regional
arranzomente mey prove easier to achieve if they beer on tie application of
semplins scheues, which are by nature purely statistlcal, than if théy'were to
embrace the operations of aiminizgtrative fronticr coutrol appiied to all
travellers, 1% may ia particular prové ad7an’ Acedutd to have statistical forms

distributed tn travellers by the authorities ol the countryfof dzparture and
collected by the authorities of tho counsry of srrival, due care being taken to
Formmlate the questioa so as to provide the statistics dcclred by both countries.
81, Wherc data cn ths total numbers in verious catepories of arrivals and '
departurer, or on the chavacteristics of migrants, are ottained b complets
enmmerabicn, 1% nay meveilucions o use®sl o epply sampLl a8 mebhode in
tebulating the results, The use of sampling in tabul otions on thess sanectu
could follew fairly well standaidized methods and would offer several special
advantazes: ' - .

(¢) It may prove easler for the agency retponsible for the statisticel

(2

tatulations to got access to a cample of the documents used by the agenu1es

nes arrivals and departures of international travelle”s, or'a

ot

controlline

sarple of the population regictore ar olhor récordS) than to survey the

entire materinls, Care should 2 wrien thot such semple is gelected so as

to be unbiased, ' o

(b) Campling makes 1t poseible %o obbain tabulations of which the cost would

be prohibitive 1f'they»weré carried out on the besie of complete enumeration.

Thie should facilitate the improvemsnt of the intefﬁabional'bcmpafab{*ity of

the statistics in question, wiich are regsrded as being pravely defective in
- thie respect as well as from the point of view of coverase (1/805).

/IX. DENCORATHIC
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. .IX, DOMOGRAPHIC STUDY IN INDIA
e,  The plans for & stﬁdyibf'thé inter-relationship of demographic, economic and
ancial factors in Indie were presented to the Sub-Commission for {te .
ccnotdoration (2/cH.3/5ub.1/T.,3). The study will be undertaken Jointly by the
Unitéd Fetions and the Govermment of Indie and was cousidered by the Population
Commi asion at its fifth session and by the Zconomic and “ocial Council at its
eleventh seezion, The Sub-Commission noted the rscommendation of the Fopulation
Comaission thet "thle pllot survey be considered as only the first step in a
continmiing programme of field surveys designed to obtaln data on verious aspects
of the inter-relationship of demographiic, economic and soclal factors in
selected areas of India" (E/L711)., Becense of the lack of experience in this
type of survey and becouse valid conclusions can be built up only by means of
long-term observations, the Sub-Commliesion complstely endorses this view of the
Populattion Commiesion,
83. The Sub-Commiseion noted that in India, the routine registration system had
Tailed to cover a large fraction (of the order of L0 per cont or more) of births
and deaths, and that attempts at obtaining data on birthe and deathas by household
surveys had resulted in omlssions of a similer order of meguitude, The
Sub~Commiseion is strongly of the opinion that a considerably higher level of
agcortainment in the household survey will be necessary in order to obtain
reliable and trustworthy results in a study on the varying aspects of sconomic
and social conditions on birth end death rates, To this end, the Sub-Commiesion
recommends the undertaking of preliminary studies to compere the efficiency of
different survey techniques, The Sub-Comnmission feels that such studies will
also bo halpful to the locel administretion in establishing euitable methods for
recording birthe and deaths,
8k, The plane for the study of inter-relationships indicate that three or four
areas of contrasting economic development may be selected within a geographical
region. The Sub-Commission sugrests that within the limits of budgetary resourcee
the groups of contrasting areas should be selectel from & few strongly contrasting
geographical reglong, The vosults of such replicated studies will be very
veluable in revealing fhe behaviour of populeations with different social and
ethnic backgrounds., It has been notel that a National Sample Survey is being

Jorgenized
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orpenized on a rontinutng bhsts under the auspices of the Government of Indie
and tie coests of rep11r$+ions in the study of inter-relationships may be reduced
' substantislly 1f some co<ordination can be worked out between the two surve;s.
83, The Sub-Commission feels that the studies will offer methodo;og!cal ‘guidenc
in cestain trpes of statictical sampling problems end requests tha t & report on

thelr prOprer be ‘submitited to the fifth session of the Sub-Comndusion.

/X, FUTURE
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X, . FUTURE PROGRAMME OF WORK:

86, 2t the requeét of the Faod atd Agr{éulture Orgcdizat4oﬁ, the Sub-Commission
at two of 1ts paat ‘gessions dealt ‘with the problem of agrlcultural statistics
and mude‘cr;tfln rerommsﬁdgtiong for 1mprhving ‘the m@thods of data collection,
It 1s noted that “the FnO g now mamfnb & study of the methods of agrtcul sural
deta collection in diff ercnt countries, particularly in under-developed arsas
(E/CN 3/Sﬁ5 l/Z?}t The Sub-Commission wishes to exemine the results of this
study at Lts next session and algo the resulte of the censuses of aor104lture,
in so fer as available, to givn further consi aPratton to improvement of
statistics on acreage; yield and forecasts,
87, The Sub-Commiseion sugzests the folloming new items for COnsideration at its
next session: "

(g) EStatistical technigues for the dév&lopment of methods for testiﬁg

standerds for international trade commoditlea,

(b) The use of survey and experimental techniques in the development end

improvement of -agriculture and small-scale industry.,

- (c) Nutritién studies, :

88, The Sub-Commiscion suggests also a few other items to be taken up at a
future segsion. but not necesserily at its next session, ‘These are: '

() Theory of extreme values and ite technlcal epplications, The

Sub-Commission expressed generel imterest in this subject but felt that it

vas in no position at present to evaluate the'théory or to cousider ite

application, It was dectided that further discuselon should be Aeferred

until.a fuller exposition was poasibdle, '

(b) Sampling methods for: collecting daute on distribution in the field of

trede and commsrce, ; o R -

(g) Methods for sampling forme elreedy completed for administrative or -

similar purposes, ' - .
83. In.comnnexion with somé of the problems diescussed in the preceding chapters,
the Sub-Cormission indicatsd the dcstrebllity of experimentel surveys for
developing suitable methodt of data collection, Stech suggestions have been made
in regard to measuring of goods traffic by road; study on inter-relationships of

demographic, economic end eocial factors; and collection of statistics of

vt R

/international
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international migrants and travellers, The Sub-Commission requests that the
resulis of these experiments shouldvbe mede available to enable it to glve

f;rthel consideration to these proolems at its next session.

90, The uuuMCbmmiSJ oh woltild also like to exsmine the results of appllcation of

sampling methods in utudleu such as, national income and income distribution,
femily 1iving 'nquified anﬁ other subJjects in which it has expressed 1ts
contlnw*ng interest. It vould also like to examine the resulbs of the
apolicanion o0 sempling methods in the recent pgpuiatlon censuses if perticulare
are aﬂrailable“ . '

91. The participation of observers in its. discussions has been an important
feature in ell sessions and the Sub-Commission wishes such participation to
continue. . IV has been obse:ved»that the experience and outlook of experts who
can arrangé to aﬁtend meetings in New York and those who can do so in Geneva :
varies, enc the Sub-Commission finds this variety of experience very useful. S
S3ince the rourth session yas.held,in New York, the Sub-Commission requests that
the filth sezeion be held eleewhere. . : o

g2, The Cub Commission noted the fact thet the 27th biennial session of the'
International Ltati;tical Institute will be held in Ipdis in December 1951.
This session will be attended by & large number of the outstanding statisticilans
from & great meny countries. It 1s the Sub-Commission's view that it would be
very =ovantageous if the rifth session of the Sub-Commission could be held in
India either just before or Just after the 27th sescion of the International
Statistizel Institute. Thils would permit the direct participation of a number
éf.addiﬁiunal experts and regionsl participants, which would -add both to the
teéhnical accomplishments of the fifth session and to the speed with which
Sub-Commissgion recommendations could be . implemented in the different countries
end porticulsrly in the under-developed arees, The Sub-Commission therefore
urges strongly that every effort ve mede.to set the date and place of the fifth
sesslon ©7 coincide with the 27th session of the Institute. In meking this-
recomusndstion, the Sub-Commission took account of' the fact that additional:
financi&l implications might be Involved.

93 Ih the evsnt thet 1t proves not possible to hold the session in:Indie in
conjunction with the Institute, the Sub-Commission recommends that the fifth
session be held in Geneva. It also recomuended that. the session, if not held in
December in Indis be held in June or July 1951 instead of in September because of
commitments which members have for other scilentific meetings in September,

JANNEX I
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- ANNEX I E
' AN IXAMPLE OF A TABULATION PLAN.

" There 18 appended here an actual sampling plan for & census of population,
It ie a single snaoe nlan, and 1t possesses & feature not mentioned before,
namely, a 10 per cent eample as well as a 1 per cent sample, The 10 per cent
sample 13 intended to follow the 1 per cent sample, and to give much information
‘that is 1mposs1b1e to obtain with the 1 per cent"sample. The 10 per cent sample
should nevertheless be ready months ahead of the full 100 per cent tabulations,

The semples -

Semple 1: A 1 per cent sample of E,D's (an E, D. is an enumeration distriot)
Fach E.D, o be processed completely (Plan A),

Samples 2-10: " TFach of these samples {8 an 1ndependent 1 por cent sample of E,D's,

Proceduze for drawing. the camples

1. List the'E,D's, 1n any convenient order.

2. _Divide them 1nto groups of 100, in the order listed.: Number the E,D's,
: “Wlthin sach group from 01 to OO .

3. By the use of" random numbers draw 10 F D s. at random from each group of
100,

L, The first E.D, drewn from each group will be a number of a 1 per cent sample
~ of E.D! g, This 1s Semple No l and it w1ll be called "the 1 per cent
‘sample

5. Sample No, 1 will be tabulated for the purposes of the 1 per cent sample
with all possible speed, and the results will be published, after
conslideration of the standard errors of the small or doubtful frequencies,
Some of the results should be ready within a few months following the date
of the censusg,

6. There will be nine more 1 per cent samples, The second E,D, drawn from each
group will be & member of Sample No, 2, The third E,D, drawn from each
group will be a mesmber of Sample No. 3, etc.

T. Sample No, 1 will then be tabulated to meke the tables that are plamned for
the 10 per cent sample,

8, Semples 2-10 will be processed on the heels of Sample 1, and each will be
tabulated separately (a) for the tables that are planned for the 10 per cent
sample, and also (b) for the tables that will already have been pablished
for Sample 1, . .

9. The average 1n any cell will be the reeult of the 10 per cent semple for
T that cell R v . e ‘

/10. Each cell
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Zach cell will have ten independent estimates from the ten sete of tables
and these estimates will provide nire degrees of freedom for the estimate
of ¢rror, Thees estimates of error will provids a basie or decisions as
to what tahles are BufPLcient]y accurate for publication.® They will aleo
provide a basis foprt

‘ (g) Fublishing a staotement in regard to the precision of the 1 per cent
sample (Qamnle o, 1, already published);

(b) PJblLthng a s+atement in regard to the preciuion of the 10 per cent
' ua’raplr‘ )

For deciding what tables to publish it will not be necessary in most cells,
perhaps 35 per cent of them, to calculate the standerd erro: or probablility
limtts, It will be obvious, in most cases, that the cell is strong enough
for publication, or too wesk, 'A‘calculatton can be made for any cell for
vhich an actual estimate of precision is desired, The range may be used
Tor this ssctimate, Lf desired, wﬂth ‘the advantage of simplicity, as the
calculation is very slumple,

Natuxally the decision on which to publish a certain table, and on how
mach detetl Lo nablth will not iepend on any hard and fixed rules of
precision, The pOSSlbl@ ueges and misuges of the data should be kept in
mind, Often the user of a table will be interested in the approximate
rotio of one cell to another, and not on the magnitude of any one cell,

The above plane will not delay the 100 per cent tabulations., Actually,
the 10 per cent sampnle, bein: a sample of whole E,D's, will be 10 per cent

" of the 100 per ceut Job, The remaining 30 per cent will be completed .and
the results publiched, in the weual time., However, the tabulation programme
for the 100 ver cent Job will be simplified because, for many if not most
piurpozes, the 10 per cent cample will suffice,

If 2 two-ctage plen is reguired (Plan B the estimation of the stendard
~errors is unaffected: the standard ex rors are estimated by the examination
of the wvariabllity of the ten samples, Just as in the single-stage plan,

* Instead of calculating an estimate of the étand&rd error of the frequency in

any cell, es estimated from the ten samples, some statisticleans may prefer to
meke use of the fact that the probabllity is only 1/102k4

(obtained as (1/2)} that the loweut (or highest) of the ten estimates of any

cell will be found to lie above (or below) the median of the 100 per cent count,

JANNEX II



E/cN 3/111+
.:L/\Jv._)/ouu.l/ /Re'v'.

Page 35

.uAh“,h.iI

"SAMPLING TO MEASURE. THE GOOUS TRAFEIC CARRIED BY:ROAD MOTOGR VEHICLIS

R TR

1, References
(o) Toonomi o Cormdseion for Furope' Peport of the working Partv on
rransport tatiSUics nn its third sess*on (L/LCE/TRANG/EQH) referred to
below as ML.
: (b) Economlc Commission for Europe: Report of the mee+tng of
statisticlens held at The Eague on ol to &9 July l/50 (TRANS/W“/M) referred
to below as S, N
_(c) Un ted Netions otatietical Ofrice.' “Interﬁational'Staodard -
_Definitionu for Transport Statistlcu" (Itatletical Peper M 8) referred to
h’below as Me., Transport stst*stical terre are used where posstble in the
sense of these definitions, ' ' '
(d) United Netions Statistical Office: " The Preperation of Samplingv
"Sﬁrrer'Peborts" (Stetistieel Paoerﬁcdl reviaed) reforred to below a3 C 1
rev; qamnling thOOTJ terme ‘are used 1n the sense of Lhis peper.
- mhe objgct oP thrs study ' -
" A explained in paragraph ,1 of ‘the report to vidoh this study 1s eunored,
1t 1s derlred to measure aporoximatelJ the fOl&OWinP quantities for goods traffic

carrred by roed motor-vehicles.'

(a) Vehicle-kilrmetres, loaded and empty separatelw (VT, parapraph 2L);
x(b) Capacitv in ton-kilometres on the basiu of k*lometres actually run
"f(we eh), | ' ot o

(c) Tons ioaded (M 8 D38} VP 2&),

(d) Freipht ton-kilometres (M 8, h»e, VP, Lh)

This studv outlines a method of measuring these quantitxes by sampling and will
take the view that tons loaded in commercial traffic (M 8, 17) and freight
ton-ﬁilometres in commercial raffic are the fundamental fioares required for
eoOnomic purposes.‘ It suggests that vehtcle-kilometres and capacity
ton-ktlometres can be obta;ned as a b*-product of the process used to obtain

figures for tons loaded and ton-xilometres.

3. The "frame on whieh a sa g e 1s based
" The frame (c1 rev., La) ls the set of documents on which the choice and

utilization of a sempling method is based. If possible, the’ frame should be based

/on docurentary
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on documentaty material already eydilable in the country in question. This
muter*ﬁlkwav refer to!
(a) The caarier {permits to carry, permits to buy petrol, reports to
supervisory authchtiew, insurence documents etc,);
(b) The ehicle'(cenuas, registration, insurence documents etc; )}
(c) The goods (freight documents) ;
(d/ The locale where the carriage takes place (rbad maps, elc, )
The nature of the avaiTable documenta*ion must determine the sempling procpdure
including the chnice of elementary untit, 5amyle—unit, eample eLc. o
(C 1 rev., 2b, ¢, d). o

b, The cholce of & sumpling method . . | ST

In tnis paragreph the choice of a samplc oasod on each of ‘the four types of
material listed at paregroaph 2 above will Driefly be discussed, It is not’

;1ntended that the discussion ehall exhaust all posfib’e uees of the matﬂrial

vhich mey be aVailab_,.

(9) wample of vehicles, DBeczuse of national fe5istration laﬁs,"é'frame

based on individual vehicles is probably eas1est to construct and a

‘ stratified (C 1 rev,, 2h) sample then eaS1est to set up. The oner&tcr

‘ of each individual vehicle, v, selected. wouli be asked tb roport on the
performance (loads handled, kilometres run etc ) of v in the timé period
P (say a wonth) covered by the survey, But in most cases thc operator
of v will mot be able to report on the performance of v durt nb P anless he
knowé‘at the beglnning of P that he will be eskod to do so. Such*kﬁowledge
would of course, introduce blas into the samplt in a way whlch ‘while
prpbale not serious 1in.the cage of oneratoru of single vehicleg, might. '
be serious where the vehicle in gquestion was one of a fleet operated as
a unit, For instance, if an operator owning three identical vehicles
was told at the beginning of P that he would be required to report on’
a specific one of thém, end 1f, for & pert of P he had only work enough for
two vehicled, 1t would embarrass him to know to Wthh of his thres vehicles'
to aseign the work, The objection Just described is here considered
SuffIC]ent17 grave to make it unde51rable to base tne durvev On 8
stralnhuforward sample of vehicleu, It ts, however, recommended in

' (d) below that in. certaln.cases a. sample of carriers be based on a sample

of vehicles.‘ S L

R

e

" /(p) EHishvay
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(b) FHighway traffic counte, The frame for a highway tvaflwc count cen

 probably be constructed 1n eny country bubt in countri ‘08 whare the 1onc

.

network is at all dense a traffic count i¢ S0 cumbersome and expenci e the

s

1t should not be unlertaken unlees the paucity of documentary infoimation

‘of other sorte makes a traffic count necessary. It is here cooumed shatb

thiz case will nat arise “n eny European country, The cituation in
countries where trafflc is not dense 1s briefly dilscunssd iu porasraph Hh
of the report to which thie study {s an annex.

T,

{c) Sample of freight doscuments, TFreight locuments mey bo in the horls

either of shippers, carriers or consigneecs, The mul tplicity of shippers

-

CIN

of elther of thece from which samplee can ve drevi, 60 if freight docamen®e

.H)

arz to be uged they must be obtolned Trom-carrvierc, It is prcbable that

operators of large fleete use frei, bﬁ doevpients from which can be chieincd

n

wost of the information required aboe® gools hendlel, end advantege will

be taken of this fact in Qd?&*“bpl 3] (g) below, But cmall npwra+ors,

'pa“tiﬂularly thoese vho operate single veliicles, are ¢nl,h°1v o maks

gcystematic use of freicht documenio and it tharefore appears Lo be

o SN

undesirable %0 attempt to scmple i‘zmmhu dgﬂum'vvm dtrectly (comners 5, 273,

(i) Ssuple of carriers, A sampl“ o7 cavriers, inclodins cerrviers ror hire

(M 8, 15a) and privete carricrs (M &, 15u) seens Lo offer the fevest

objections, Fach carsior sumpled woull; 2. danvr'bpﬂ LR porazyeplt b
ke asked to report the total tonnage of "O)“G he has loaded in a periond,

P, of about a month ineidé the cbﬁﬁE”“ in QAe5t§)u and to gupply eoue
ad1ltional iéta Tt ie rCCOﬁaneﬂ that carriers, nart Lcul rl lorgs carviers
are likel:; to ves 1 providlng information fron which thelr total revensc:
coull be estimated., BPut becaase of ver;iny rates for diflerent commodities
the figure for total loadings would not, 1u zeuerel, make it posoible o

approximate revenue, Whers cseriouc objection is noncthelecs fuafci, tiue

surgestion made in paragraph & (g) bolow mar be of gome uwse, FParasraphs H-11

below discuse in scme deual’ the cam.ling of cerriers,

_Llstlnp and gagpling cwvr1eﬁ

(g) Tt s unlikely that in any covntry & ocmplete lish of carriurs is

available which includes ll curriers for hire anl priveate carrlers mo

matter how small théir*operattonsq But partlal lists way be accecsible in
/the hende




E/CN,3/11k
E/CH,3/Sub.1/30/Rev.1
Pege 38

the hands nf regulatory suthorities, carriers' assoclations, irsurance
companies etc., As many as possible of these should be assembled and the
co=-operation of the authorities, assoclatlons and companies should be
enlisted (S, 2%.), Ifra sufficiently'complete coveraze of carriers recsults
from these liste, the carriers can forthwith be numbered seriazlly and
samplced by a random ﬁethod. ‘If infcrmation ie available on the nature of
each carrier's operations (S, 18) and the number of his vehicles, the
sample can be stratlfied according te this information.
(b) If, as will usually be the case (5, 28), the lists discussed at (z)
omit a significant number of carriers, ihe reglsters of the emhers (on
license mumber plates) used to,idehtify e lorries can be used to construct
an unstratified sample of carrieré (s, 27). Thas sampling procedure might
be ag follows: ' | _
(1) Fyrom the registers mentionad above the requisite number of
lorries could be drdwn, perhaps simply'by pilcking out iicence
aumbers at random, | 1 ,
(11) The semple of carrisrs voull then be the cev of‘those carriers'
who operate the vehlcles selected at {(1). '

(i11) 1In computing the final flyures allovance mist be made
arithmetically for the fact that the probability of selecting a
carrier operatin; several vehicles is greater than the
probablility of selecting a éarrter operating a single vehicle
and that some carriers may be "seleétad" more than cnce,

If every gth vehicle 1is selected; and np vehlcles, belonging
to né carrierse, are selected for carriercs having exactly
p vehicles the raising or weighting factor for the totals
(loadings, ton-kilometres,.etc.) returned by the carriers
having exactly p vehicles will be

an

!
D T
p n!

o

Thus if TD. is the tomnage loaded (or ton-kilomefres run esc,)

1
by the ith carrier who owms exactly p vshicles and § i is the’
¥

correspondling means per vehicle, the total tonnage loaded (etc.)
may be estimated by gn '

P ¢ P
Lo TpE Ly T)
P /end the
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and the variance of T. may be computed from the forrula

R R C
wWr) = gt T e
AT) = 8w 2 TTar : .
0
" . : - N
--where g is the variance of the tﬁi taken over &ll vehicles of

- all carriers at once, _

- (iv) In deciding on the size of the semple 1t should be remembered the’
a smell sample, chosen truly at random, 2 largs propaviion of
whose members co-opsrate in the survey, produces more acouriie
results than a larger semple which is blased sither in iis
tnitial selection or by a large =zmounb of non-response firom tie
carriers sempled, Methods of avolding non-regponse are discusced
at 8 (£) belov,

6. Relative accuracy of the_various mothods

TN
fciyRgtrtd

If the carriers cem be stretifisd by nature end nuwmber of veliicles operated
(5 (a)), a sample of carriers, strotified accordiug to this information with a
variable sempling {raction (C 1, rev, 2§) approximetoly proportional to the size
of operations, will provide the most acowrate results, Cn the otler haud, if the
{nformation on carriers is not adequate to effect this straitification a sarple of
carriers based on 'vehiclee (5 (b)) may be expsctsd to glve more accaraie resalts
than would a random sample of carrierr, cince the procedure of 5 (b) will asemple

carriers with probabllity approximately pronoritionel to the nuwber of vcehicles

operated, In cases in which the required information is availeble only for
certain categories of carriers, a stratirfiel sample of these catesories can

be. taken, the remaining cerriere being sampled by mesns of vehicle r¢pistrations.

,.‘,.
L

Only cerriers mot occuring in the categories on which the stratified sauplc
based will be retained in the latter sample, -

7. Analysis of the final fisures by clase of carrier

The final figures can of cource be analysed, for instauce by class of
parrier (S, 18), even if they wer:s not obtained frcam a stratified sample, To
naintain a glven accuracy in the figures for differeat catoeprories the aize of
gample mist imcrease with the number of categories; these rust tlerefore be
known before the sampling fraction is fired, In parsicular 1% can be arranged
that the survey shall ricld to a desired depree of accuracy, the averasde
performance per vehicle (over-ail or by clage of cerrisr) thus relating tho

| o raault of
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result of the survey to data on the number of vehicles in use, & type of data
which 1¢ normelly kept up to date in most countries (S, 237).
&, The information to be collected from the carriers sampled

() If P is the time period for which date are to be collected, the

carriers to be sampled should bs notified before the begimning of P of the
questions they will, at the end of P, be asked to answer., This appears to
be a nscessary step 1f adecuate rephle% are 0 be oxpacted even thouszh 14
may introduce blas into the sample, Since a PGDOft on total operations wil?
bé agksd for, the bias introduced will be negllgibls compared to that
referred to at 4 (a) above. x N
(b) The principal detum each carrier would be asksd to give is the total
gross weight (i.c. welzht of goods plus their packing (M &, 22b) of the
;commercial roods loadedl into his valilcles inside the country in quesiuion in
perind ¥, | '
(c) For a reletively short sub-period, Q, of P, say a day or two if P'ic
a month, each carricr semplel shoulf be asked to keep a "COmplete'record"
» showing the following facte for each vehicle which be operates in *he country
during ©. The complete record should include: k B
(i} The license number of the vehicle;
(ii) The distance it hae run in the cauntry in neriod Q and the
d1stence 1t has run emptyr;

(iii) For each consignment loaded withiﬁ‘the‘country dﬁriﬁgiQ, 1te
gross welght, place of loading, the placé at which it is elther
to be unloaded or %o crozs the fronijerb for unloading abroadﬁv

(iv) For each consigrnment entering the country loaded (M 8, 930) in
the vehicle during & &, 1ts gross welght, polnt of en*"", ths
point at which it Lle to be unloaded or, if it is in transit, the
point vhere it s bo leave the country. .

As operators may be sxpected to be reluckent to show over‘oudL soms bias
may be exvected in the complete records so obtained, If, under (1) above,
the rated capacity of the vehicle ir arked for the bias will be Increased,
0 rated capacit,” ehould not be asked for if‘it can be obtained from other

scurces (sece 6 (%) helow),

/(&) Tue periods
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(1) The perinds Q should net run concurrently for all carrisvs sampled
but shouid vary from carrier to carpyier so that the whole cof P ig adsquately
covered, '

(g) If some carrilers in the scmole repularly make uee of freight documents,
arrangement can be meds throush & carriers! assoclation or by an interview
(see (£) (1) and (11) below) to permit them to submit & semple of these
documents instead of the reports descrited at (o), () and (¢} of this
paracraph, thue saving them clerical work.end avolding the nocessity of any
one of them divulging the externt of his overations, The carric» would

have to number serially the ancumenis ne used in perind P and submit {the
ones vith specific serial numiers gelected at rundom.

(£) Some cuggestioune follow for minimlzlug the number of carriers who do
not co-operate with the survey,

(i) It should be determined frem the liets msntioned at 5 (a) above
which of the carriers in “hs sanpls bLslong So assdelatlons, end 28
much help e possible shanid be obtalned fron the wssociations in
getting(the informatlon énécribeﬂ albzve Trom those of itﬁ,mombers
who &re in the sample, Y& woull be Lelpiul if the assocleticn
itself would provide information on the number, license numbers 2nd
capacities of the lorries operatcd by the carrlers., _

(11) It ts Zesirable that carriers in the scmple vho 4o not belong o

asgoclations be interviewed witii the objectlof enlisting‘their
co-operation and obtalning thy !nformation mentioned {n the lact
centence of (1) above (S, 2%a), The.extont to which thic con be
done depende, of course, on the‘number bf carriers in guestion amd
the funds available, ‘

(iit)v The number of carriers who do not co-operate can be substenvlally
reduced by the methods described at (1) and (11) but there are
1n any case likely to be some cerrieras whé do not co-operate,
Though some adjustmente cun be introduced intc tie flnai figeres
to allow for non-co-operation, such adjustments cannot be relied

on to remove all blae arising from thic ceuse,

/9. The data
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The data obtained from the sucvey

The process deccribed at peragrapn 8 above wiii make puesinle Uhe owbiuion

p=)

of the cuantivies listed baluw.

lo!

(2) The sotal gross weight, I, of commercial goods loaled inside the
country by domestic road notor vehicles, ,

(b) If "local traffic” is defined as the traffic hanled lecs than x
kilomebires, X bsing determined in each country to ‘nclude in local traffic
short-distance traffic nnt competing with other means of Inland trensport
the complete records make peossidble the estimation of the ratio, £, of local
to total traffic, -

(c) Trom the complete records the avaregs lempth. of haul, h, of a toun of
goods moving in domestic traffic cap be estimaced,

&__L where x, is the wel ht of the i{th consigmment of goods and d1

is the distance 1t was carried

(d) From the corplete recors the &verage lentth of haul, h', of & ton of

goods moving in international trafiic in domestic vehl

[}

(e) From the complete recorde an anelysis can be mads showing

cles can be estimated,

1

o2

G

quantity of phogs hauled for each of a roprecentative ftﬂé‘ of distances
(s, 19).

(£) From the complets records veaicle-kilometres and the dééree of loaiing
can be estimated. ' '

(g) Trom the complete records and the data on which the sample is based
capacity ton-kilometres can be estimated.

International traffic

If special arrvangements can be mede for a check cof =il velisles oo Toumvzoer

points during the period P (see WP, L5}, the following gquantities con be

accurctely determined.

Py

Il the gross welpght of commercial goods imported in domeetic vehicles;

‘"P the grose welmhit of commercial grods 1uported 1n foreign vehiclec;

El the gross weizht of commercial goods exported in domestic vehicles;

Eg the gross wei ht of commercial goeds exported in foreign vehiclee;

Tl the gross weight of commercial goods moving in traunsit Iin donestic
vehicles;

T2 the gross welght of commercial goods moving in transit in foreign

vehicles, [t here
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Where there 1s an appreclable amount of local traffic croszing the Troatise LU
should, if pcesible, be excludel [rom the [iguires,

11, The computation of commercial traffic

The quantities determined in paregraphs 3 and 10 can be combined ag follows,
(1) Weight of goods loaded in lowg distance traffic:

(L-f)L +E,.
(2) Welght of goods unloeded i{n long distancse traffic:

(L -f)L - By ¢ Iy + 1,
(3) Weight of goods carried in long distance traffic

\ ™ ¥ -

(L -f)L s+, +1, +1, T, 4 T,
(4) Freight not ton-ilometres pe;fowmnn in 109z distance traffic:

h ((1 -f)L -3, ) +h? (B, v E, ¢I; ¢5, » 7, ¢ .

e

- o =
na

.
hese formulas are supject to the f0110d1au rrors in addition to the
sampling evrors,
{a) Dupl'esticus., Coods translooded from one long-listance lorry to
another will, in formulas (1), (2) cnd (3), be cocuntud each time they ave
trancloeded, (Traaslosding from vahicles engczed in short-henl collection
or distriovtion to long~distence vehicles does noct glve rise to duplicabicn
because of the use of the factor 1 ~ f.)
(b) Omissions. Coneignments carried in the domestic traffic of *he country
(i.6., both loaded and unloaded in tha counbry) by vehicles of forcisn
reglistry will not appear in the figures,

Neither of the errors just listed is likely to be sppreciable.






