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‘INTRODUCTION

l. The Sub-Cormission on Statistical Sampling held'its fourth.ﬂessionifrom
5 September to. - September 1950, The Sub-Commission re-clected

Mr. P. C. Mahalanobis ‘as Chairmen. ‘

2. The following members were present:

Mr. P. C. Mahalanobis (Chairmsn)
Mr., W E, Tening
Mr. ¥, Yates

The specialized agencies were represented by:

International Labour Organisatlon: Mr. A, A, Evans
Food and Agriculture Orgenization: Mr., P. C. Tang
World Heelth Orzanization: Mr, G. . Hill

3. The following reprecentatives of Non-Covermmental Crianizations attended:

Category A:

International Chamber of Cormexrces Mr. G. L. Rldgoway

4, Mr. W.R. leonard, Director of the ftatlastical COffice of the United Nations,
acted as the representative of the Assistant Secretary~-General for Fcononmic
Affairs., Mr. W. J. Bruce, Assistent Director of tuie Statistical Office of the
United Nations, scrved as Secretary to the Sub-Commissicn,
5. The following statisticians attended ths meetings of the Tourth session of

the Sub-Commission and took part in the discucsions:

Nr. . P, Blllster Statistisches amt der stadt, Zurich

Mr. R. H. Blythe U,5. Alr Force

Mr. R. Goodman Survey Research Center, University of
Michigan

ir. M, Hansen U.:, Bureau of the Census

Mr. W. G. Madow Univarsity of Illinois

Mr., C. M. Mottley U.S. Department of the Alr Force

Mr. Y. Morita Statlsticel Bursau, Japan

Mr. W. A, Shewhart Bell Telsphone laboratories

Mre. Re T. Smith U.o. Interstate Commerce Commisslion

Mr. R, Wilkinson Bell Telephone Leboratories

Mr. S5, S. Wilks Princeton University

Mr. J. Van Yzeren Central Htatistical Office of Netherlends

6. The Sub-Ccmmission adopted the following agenda for its fourth session:

A, Constitution and membership of the Sub-Cormission.
B, Comments on syllabuses drafted In the third session,
Ce Oprerational research

D. Sampling in tabulation,.

E. GLempling to measure ;oods traffic by rcad,.

F. Sample surveys of current intercst,

/6. Sampling
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G« Sampling methods for estimetinb distribution by slze of individual
and Ffamily incoume.

e Methods to collsct mi“ration ctatistics.

1. Crop ctatiastics.

Jd« Othexr .subjscts. . o ’
a, Theory on extrome values and its. technical application.

Iie Raport of the fourth session to the tatistical Camuisgsion,

 JCHADTER I



-CHAZTIR I

CONoTITUTION AND FUTURE ACTIVITIES OF THE SUB COMNE“”ION
1, Thelsub C”ﬁni ssion had before 1t €ho request of the Statistical Commission
to discuss the constituﬁian and’ nmdmirsbip of the ‘Sub- Conmisuiuu.' ' '
2. In its ropirt of the Fifth’ Scseion, the statistical Comﬂisuivn obsorved
that "the Sub-Commission haes hitherto been most successful when the sampling
proolems n whiuh its advice vas sought have beorn submitted in detail and with
ful* documen atiin" and continued: "Arrangﬁzento are nefdad by which
spec1alist~ 14 the o Juut field in which the oubeommission is C“n idbring
the use of calp.linrv methodu nay paf*inip&te mere direétlyiinith@ work™.
3. The Sub- Commission fully agrees that sound edvice on the applicatibnvbf
sampling methods in specilic fieldsvcan only bétgivﬁn Whéu full inférmatioﬁ B
on the materisl to be éambléi’ahd the proflems iIVlebd is provided and it
has alwaya ingi sted on such informatian.: it has also,vwneraver 1,usibli,
arranged for the sttondence cf‘spéci&listsyin“thu parficular éubject rield
under discussion. It also rqugan’b, cnd has frequently stuted, that the
details of thp noct appropriate “gmnliu;' scheme to deal w*th any particular
situation con usually only e worked cut by a SJmplin uxpertAwnu ig in
contact with the Irolimihgr‘, stages of the wgrr and who ic‘ip a pﬂéition to
cCarry 'out inve stisations into the accuracy of the vgrious p0551b1e mebnodb,
and 1f neccssary cen 1nutituto a pillot survsy.
b, nrom thu uutsrt it has oeen r/co;nizﬂd 1ut the Sub Ccuwission fram its
constitution and Uec*usa of the othor committments of its membaf', has ‘not
been in a positian to undertake this last service, mnich_has, therefore, been
regarded as tie resp ons1bility of the stetl tiCl«n“ in}charge cf the survey.
Indeed, the Sub-Cormissi cn has continuallJ stre 560G, the ﬁeed for:the training
of statisticians in uhe methods ‘of sumpling. A _ |  v ' ‘
5. In additicn to its work on the applic&tisn of‘samriing meﬁhods in specific
flelds, the uub-uommission hus concarned 1tself with the ndrﬂ n‘enéi*all. aspécts
of sawpling methods, end as lnstructcd in its torms of reiprprce, has
endeavoured to "promote the impravomcnt ;i jide thﬁd luLJ in t&tiothJl gampllno
and 1ts applicutions"; To this end a standerd turminology way drawu up which

has not only served 1ts direct purpose, but has also resulteu in considerable

/clarification
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clarification of the logic of the subject, Two of its members have produced
text-books on sampling; ohe of which would 'certeinly mot have been written
had 1t not been that the neod for such & book was expressed by the Sub-
* Commissiom.” In'the opinion of the Sub-Commission this werk:-has been Just as.
successTul ag the work in more gpecialized ficlds referred to by the =
Comuission, and'in&éed has laid an esgential foundation for work. in :‘J’
gpecialized fields,' A - ! ‘ L
6. In toc opinion of ths Sub-Commissicn, therefore, it would be a gravo:]“
crror to attempt to confine the work to specialized applications, of dampl;nﬁ'
methodé, o the exclusicn -cf such gensral problems as appear to it to bc cf
relevance. - The Sub-Commission has, in fact, been considering, in cong unction
with the discussicn on operaticnal reseRrch.reportved below, whether the SCOpe
of its work should nct be widened .scmewhat so as to invlude as itu subect
matter other statlstical ‘tochniquss which in 1ts opinion are llKoly ta bo {
value to membérs or corganizations of the United Nations and its spcciqlized
agenoies. It hes come to thi coneluelion that this would be advantggcous for
the following reasons S , . ,
(a)" Some of thoe existing end deviloping uuat*stical tnchnlques otncr f
than' sampling are likely to be of value to members or 01ganlautianqupi
the United Natilono «nd ite speclalized agenciles, , . __'r
(v) The Unitod Nations and 1ts specialized agencies have et prJSsnt"
no boCy which can adviss it on tae application of statl tlc al tﬂc“niqudu,
cther than sempling. _ . .
(c) The comstitution of the Sub-~Comaission is at pres~nt such thit it
~1s well qualified to dewl with such probvlems, as it ib_cquoued af
- statisticel experts whose ccllective experlence coveres a far>widqf fié}d
“bhun that of sampling mothods. _
T+ The Sub-Commissiorn, therefore, wishoes to r«commcnd that it be authoriZQd
'to undertake.werl on those lines,. It is nct anuiCLPaLod thdt.ut the outsct
- the amount cf such werk would be.vory large. If the volume increases to such
an extent that sub-division of the work. of the Sub-Coﬁzission appeurs -
‘desirable; this cen be ccneldered when the noed erises.
8. If this recommerdation 1s accepted it sugussts the following revised terms

. of reference be adopted.

/Terms of
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Terme of Referencs

9. The Sub-Commission on ’Latistic“l nchn“quns chall assiot. tho Statistical
Comnisuicad to promote' the du?rlormcnt and uSF of such stat1stlcal techniques
ag are 11Lu;v to be of "amu@ to the Mmears of Or zans .f:tho Uh’tud Nations,
the &pe *1*¢z G Agnncips and h n-GOVernmout v1 Orgau zgtions broughit into
consultative status with the Lnited Nntions.
In partiowler, it shall; o
(a} edvise on the use of sampling methods in thes collecticn cof
Inforreticn needed by Membors of Orcuna of the United lTetlons, «te.,
and mak: recommendaslions on the methods thoy consider most approyriate
t5 speciflc fields undsr the verying circumstances existing In
different countrics;
(b) kecp under roviow the use thet is being rado cf statistical
senpling in dixferent countries, end in different flelds of zubjoct
matter;
{c) determine in what circumstances sampling methiods are yprofersble
to camplete enumeration in respect to reliability, speed, cost,
continuity and cther factors and neko rocoumendetions regerding the

use of sampling methods in cunjunction with attomptsd cumplete

enumeration in crdsr to assess the reliavility of that enwssreticn,

cr to obtain eurly returns and gupplementary information;

(&) Vbring to the notics of menbers, doveleormnts 1n other statictical

teclniques which appear likely to tae Sub-Commissicon to bo of usc

in tne sclubtion of protlems which ers directly 4hie cincern of Membars

of' Orpene of the United Navione, cte., anl malie recommendations

ragerding thelr ums in apeeific fislis;

() promote the immwrovement of the mothodclogy of statistical

sampling aad other statistical tochnigues which are the concern of

tas Sub-Commission, and their epplications.
Mewberahip
11, The Sub-Comaisslon's memborehip wes originclly ast eb § weabers but thore
have in fact never been more than 5 mombors {(including 1 coasultant). Horscver,
sincCe members attend in their personal capacity ne suvstltules are availeble
in case of absence. It 1s considercd that the membderahly migit with advantags
by expanded somewhat. It is recomsondsd, therefore, that additional cxperts
/ve asked
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be agked to serve as consultants for one year in the first 1nstance.

12. To make proviolon iur the partlciﬁation of subgcct-uxperts, aj recommsnded
by the. utatistlcalycommwsq*on,ji+ 1s recomrended that the Sub-Commission be |
authorized to invite suchuexpert to attﬁnd mb=tings in the capacity of

temperary consultents in cascs in wnicn thia appears adv‘ﬂablc.

JCHAPTTR II
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CHAPTER IX

COM/ENTS O SYLLABUS AS DRAFTED IN TTE THIRD SESSICH

1. Because of shortage of adequately trained statisticlans In sempling, the
Sub~Commissicn in 1ts reports hal stressed the need for training statisticians
in sampling. Requests had been received from speciaslized agencles In regarl to
the development of ‘& training programme. It wey felt that the Sub~-Commission
could broeily indicate the level of training which should be exvpectel of a
gtatistician qualified in the field cf sempling. With this object in view the
Sub-Commission wishel to stimulate 1iscussion cn sultable syllabuses fTor couses
in sempling. At its thlrd session two members of the Sub-Commlision prennred
yllebuses and the Statictical O0ffice was requested to clrculate them to
appropriate crpgenizations and versonsg for thelr comment. It was realizel thatl
vhile the primary resnonsibility for drawing up definite 3yllabuzes or coniucting
courses on suggested lines must lie with universities, institutes and govermment
end private organlzationas, the Sub-Comission micht encourage furtiher
congideration end ectivity in this iirection, egpecially when no genevrally
recognized sugcestions regarding afliabuséa héd hitherto been made. It may nalso
be noted that the Sub-Commission 413 not endorse any of the syllsbuses bub only
requested thelr circulation to obtain views from persons interestedl in elucaltion
and training in sampling,

2. The large number of comments receilvel by the “tatistical CTTice clearly
indicates that the suggested syllabuses hal been successful in creating wiie-
spread interest, Thirty-one statements have been receivedl from statiiticienn
or grouns of statisticlans from 17 countries and most of theze are useful and
iInteresting. As the Sub-Commission does not propose to iraw up sets of specifilc
syllabuszes, 1t will not pursue the matter further at this time.

3. The Sub-Commission, therefore, requents the Secretary-Genersl tc tranomit
the suggested syllsbuces and the comments to the International Stati-tical
mstitute and to express the hope that the Institute will give further attention
50 thls subject, The Sub-Commisaion would be plemsed tc recelve frcm the
nstitute reports of further vrogress on this subject.

JCHAPTIR ITT
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OPERATTCONAL RESTARCH

. SAMPLING IN TABULATION v

JCH/ TRER V
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CHAPTER V

| THEE MEASUREMINT CF GOODS TRAFFIC CAFRTED DY POAD

1, Most countries collect and publish stetlstlics on the movement of gocds by
rall, by inland watsiwny, by sea enl By oir; the statistics range from total
figures like tctal tommege loaded in the country ‘to detaile? statistics vhich |
analyse the total figureq by cormolity, by origin nnil destination ani so fordh.
But the ca‘riﬁge of CCﬁ4~ by road in performed by ~c many difTevent types of
carrier, including meny small cneg, that it has in moat ccuntries so far nod
been syqtematically rea-ured despite the Taét that in many placed recad traffic 1=
sericusly competing wilth the rallways.

‘2, The Economic Crmmidsion Pér Turcoe oF the United Nativns (ECT) has drawmn
attenﬁioﬁrto‘thé’iﬁpdftance o1 securdng data cn rsad traffic., The Inlan’ Tran-pot
Committee of the ECE at 1t fourth seasinn

Noting (2) the increasedl imporiance of rca’l trensport in ?urone, (v) the
almcst complete lack ¢f =teti-tics »elating to tils fom of anaport,
particularly in re-pect of tue volime of Treight tvaffic and \c) the fnct
that the sbamence of rcal sitatlatics reniers it increasingly difflicult

. to obtaln any Imcviedge elther of the total volume of transpot as a whole
or of the manner or direction in which tl&ﬂ;OCIt ig evel ping;

Invited Governments...... to orwnri their views as to what mey te
consilered the best methods of cwllectinr tre Infomeaticn necesyary for
the compilation of roed traffic estimates, with particdar reference to
gpot checks and semplings, giving as micn Infomatich 22 pesaible on
past experience in this field. (Excerpt: from B/FCE/TRANS/166,

" Resclubion Noi 6L) + . S ]

3. Therefore the Trangport Divisicn of the ECE heg ce-operated with the
Statistical Office in bringing the questicn of the use of sampling to messure
gcods. traffic by roal before the Sub-Commlssion on Statistical Sampling and in
preparing docimertation for the Sub-Commission (E/CN.3/Sub,1/24). The.
Sub-Commilssion also had avallable to 1t the dcouments listed *n varagravh 1 of .
ANNTX ‘I to this report and TCE Accument W/TRAN:/WP6/12 and its emnexes..

L. - At the suggestion of the Yorking Party on Tran-port Statisties of the Inlan?
Transport Committee of the ICE the problen thus put before the Sub-Commission was,
-in order tc reiuce 1%t to a meore manageable size by teeding only the most
important agpect, vrestrictel to the stuly o>f obteining the following totel

/£1qures
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figures for goods traffic by road motcr vehiclea:

(a) vehlcle-kilometres, lcaded end empty senarately

(b) capecity in ton~kilcmetres on the basis of kilcmetres actua11J ™n

(¢) tommage of goods loadedl SR o '

(1) freight ton-kilometres performed,
5. On consilering the metter the Sub-Commission decided’

(a) to treat in detell the restrictel problem of cbtaining the figures

1listod above in countries where motor vehicle traffic iz dense, and to

meke a formal recommeniation upom 1t; ' o

(b) to make less detdiled remarks cn <ther aspects of the problen of

measuring rced traffic. ERCE ' ’
A detalled study of the restricted problem tc appenied te thisy report as AINEL I3
the Sub-C-mmission's recommendation appears ih paregraph 4 belnw, the legs
detalled remarks asppear in parsgraphs 8 ani 9 below, . u
6. The Sub-Commilssion on Statlstical uanTirn has noted the ‘esire. of the
govermments of meny countrie~ to. ooin*n Tig ﬂfB“ ;or rdad motor velicle transport
comparable to thcse which are availabl e for rallwafv inlaqﬁ waterways ani air
tfanéport; The Sub-Cormi: '3lcn thex efore reqae sba tnat' the Ject ctary-ueneral
to recommeni to those governments. that they uniertake in. 1951 experinental
samnle surveys to obtain, during scme Cﬁn"en*ﬂntlJ uh(sen neri<i ~uch as a month,
for road motor vehicle traffic th° follﬁmjn“ t)1 ¥l f*gurCS" '

(a) vehicle-kilcmetres, loaded end emyty te evarntely

(b) capacity in tom-kilcmetres on the baﬂis of lilometreﬂ actuallJ run

(¢) tonnage of goods Toaded » ' o

(1) freight ton-kilcmetres nerfofﬁed'

the Secretary-General to ﬂraw to the atteqtion of the novernmentq the
technical quggeqtions Tor maring such au“veys vhich are containei in ANNFK I to
thla report anl to ask pove:nments to communic°te to hinm their exnerwenue in
conducting such experimentel surveys for cwnai eration b the ;uo-Commiosian,

the Secretary-General to pro?ide IWit in the le1t, of hiq reqources, aivice
on the details of sempling technique xhen aked to do =m0 by a povernmcnt
conducting an expe:imenta] 1wrvey cf the so“t recommﬂni by the ‘vb Comm;srion-
7. ANNEX I to thig ”ep)rt vias p“epavei by the >ub F<mm saion on the basi of
an explcratory paper submitted by the Statisticel 0ffice. The annex provides in

[ scme
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some detail an outline of how the sample survey mentioned in the recommendation
above might be conducted, discusses the most economical way to select a sample,
ligts the information required to enable thé guantities referred to in the
recommendation to be computed and ¥escribes how thelr final computation can be
male. In the Annex great emphasis is placed on the importance of eniisting +he
co-operation of carriers and carriers! associations. The representative of the
Inteimational Chamber of Commerce pregent at the Sub-Commission meeting expressed
the encoursging view that the Chamber misht through its Trangport Commlasicn be
able to assiat in assuring the cc-operation of carrlers! associetions in
countries unlertaking surveys.
8. The Sub-Commission considered the broader esprots of rnal transmort
statistics going beyond the four fundementel Figures they shulied in detail. It
noted that for simplicity the following matters had been omitted from detailed
consideration:

(a) +the measurement of passenger treffic by road;

(b) +*he memsurement of the moverent of goods in roed vehicles drawn by

mimalsg;

(¢) the detsmmination, as is requireil for roail planning, of the mmber

and type of vehicles using certain stretches of road.
The Sub-Commissicn also noted the importance of analysing by commodity and ty
origin and destination total figures on the movement of gocds in order to be
able thoroughly to study the relaticns between roal ard rail transport. The
representative of the International Labour Office emphesized the importance in
this connexion of determining the cosgt cf carriage of gicda bty roed, incluling
the labour cost.
9. The Sub-Commission considerel the uses of road traffic counts, with ani
without stopring of vehicles to intercgate drivers, It is of the oninion that
In countries where road network 1s not dense, stopping of vehicles and interomating
drivers at a numter of highway pointa might Ve the easiest way to obtaln the
total figures dlscussed in psragruph. -7 shove ard in ANMEZ T, The 3ub-Comnission
emphasized the lmportance of traffic counts in planning improvements of the road

network,

JCHAPTER VI
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. . CHAPTER vIT N |
sm/mm*c METHODS FOR TSTTMATING DISIRTBULTON BY s1zg
OF TNDIVIDUAL AND FAMTLY INCOME

1., At its fourth session the Sub-Comission ’geve cons:'.deretioh 4o the use of
sampling methods for estimating distribution by size of individuel end family
income (B/CN.3/Sib.1/SR.50 end E/CIN.3/Sub.1/6R.M1). Tt had before it a report

on the usef‘tlness of these sta.tistics for the study of various economic arnd
social problems including a descriotion of conceptual end se.mpling problems
arising in their compilation (H/C“I J/Sub 1/27).

2, It 1s o'bvious in general that reliance on samplinﬂ methods in compiling
income tax statistics has several adventages, In adaltion to considerably
red.ucing the costs‘of compilation, 1t ylelds results more cuickly and permits

the individial returns to be tlea.eed with grecter care and by more hiuhly ‘
qualii‘ied. personnel The Sub-Cormission, therefore, wishes to drew the attention.
of g,overnments now Plel'LSh ng income tax statistics to the usefulness of sampling
procedures in this pe.rticular field, Moreover, since income tax dc.te.ore of ten
not very reliable for certaln purposes owing to und.er-reporting and are subJject
to other limitations (for example, differences in the tiule-periods to which the
individual returns rofer, the treatment by the fiscal authorities of certain
1tems ‘such as capital {_:e.ins and. losses , depreciation allovances, al..owances for ‘
dependente and life’ insurance, ete., ) statistics obta’nr’ by samp_mc instead

of ‘by complete enumera.tion, nay be sufficient for most Durooses. } -

3. Because of the confidential nature of the income tax returng, end also for
admini strative reasons, Fiscal authorities rway not be prepared Lo umake the

basic material availa‘ble for statistical purposes. Scmetimes the original returns
are accompanieu 'by carbon copies containing the L&in Tigores, This 1s better
than using separate shéets to be filled in b the assessees. kHowever, el ther
method gives more “than is necessary iF sampling methods are to be used. A -
prectibable metnod. my be to have the fiscel adm:l nistration copy the data from
the r’etufne ‘included in the sample, on special forms which thereupon are
processed’ to the sta.tistic&l authorities.

XN

,,,,,,,

/4. Since the
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4, Since the statistics are derived from the returns received by the tax
authorities, probability-sampling will be the appropriate technique to be used,
If basic information permits, stre.tification:' according to criteria believed to
be correlated to income should be used, For example, in those countries vhere
the fiscal administration ts decentralised, the districts may be sampled
separately. Detailed instructions will be necessary to avoid that in teking the
sample 1ts 'basic‘principles are unintentionally violated., For example, ':ln the
case of pergons vho vere late in sending in their returns , or vhose retwrns have
not yet been approved by the révenue lnspectors , substitution'by other returns
should not be permi'bted. but replacemén{; 'by the rsturn of the prévious year may
be possible under appropriate circumstances, Where the returns contain .
information, for example, on the number of dependent chilldren, or other important
characteristics ‘such information may also be included in the inquiries.
5. Statistics of income tax usually refer to 'l-he incomes of indlividuals, but
may include joint returns of husband and wife, Other nmethods than those described
above must be used Tor ob’caining ini‘orma.tion on the d.istribution of family
income and here, also, the Sub-Commission wishes to draw attention to the
usefulness of sa.mpling, proced.u.res. -
6. Very often surveys of fami]y incomes will be combined with 1nquiries on
other subjects, such as expendltwre on goods and sexrvices, ovnership of asgets,
etc. The definitions of "family" and "income" to be used will depend on the
purpose of the survey. In many surveys the "household." and not the "family" will
be chosen as the basic unit., It is also possible to confine the spending undt
to those family members who pool their incomes for all major expenses, If thia
is done, the family members who do not pool their incomes will be treated as.
separate unite. Family membership may be determined as of the integpview date,
or each person vwho was part of the familj during & portion of the year may be
included, If the first mothod is used, only the income of persons being members
of the family as of the intervievf_ da.’ce will be included, Persons who started
earning an income during the yeaxr, newly-formed families, and other partial-year
spending unite way be included in the survey, or they may be excluded altogether,
T« In defining the income concept to be used, attention ivil.'l. have £o be given
to the treatment of such items as income in kind, farmers production for oun
consumption, net rental values of owner-ocoupled houses, contributions to social

/insurance and
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insuwrance and pension funds fs.mily all*w“nces oi‘ rembers of the axmgd Torces,
gifts, canltal v*ains, proceous from c*lange in ovnorsnip of assets, e*c
Undersmtements of income in sample svrveys ma" be expected to .occur, wing to
1nac,curate reporting and e possidble bilas in the averape inceme 5 of famﬁ Meg from
vhon infoimation ca nnot be chialned oving to ab“ﬂnce or refusal LO co-operate.
Wherever possible, estimates of totel income derived from semple gurveys ghouldd
be‘ compared with indspendent estimates of total persoua‘ 1ne ome, obtalned as
part bf_ the e\éiﬁéti on of national inceme, alter duﬂ' '*J_..owng for djfference.s
1n.the ‘undgrlying‘g incbme concephte, Such comparisons vay be carxied out separ.wtely
for'ﬁ:he various incoms componenis, such as total wages and sqwrles, Interest,
fent dividéno’.s, et6° The eccurscy of the incone data may, under approvriate
circumsta.nces elso be imrrovel tirough other means, for e*:z\_n).Le by exauining
both income and expenditure of the famllles concerned, and also the changes in
total assets bemeen the begirnlog and the end of tho yeer, If circumstances
permit other methods niisj;t be used for detormining tho vercentase unds:sta_t;ament
of income in sample BUrVeys ., ) | | . |
8. Multi—staga ares, sa.mpling may be coneudered the appr opriate device fo.
obtainjng data on the distrioution by slze of femily incones. Owinp' ‘o non-.
sa.mpling errov's in surveys of this type, the rolia‘bilit,f of the results cannot
usua.l.h, be 1mproved very muc‘w by increasing the semple beyfmd 2} cartain size,.
Information with respect to the emall ln‘oportion of the pOuula.’rion in the high
income brachets usua14 eiuhs heavil_y in the neans , aggregatss and. dis+ribut‘lon
of aggemtas collected in the suwrvey, To in’m ove the preu* sion 01 the resultu,
oversampling of the hich-‘ncome groups may be a usefu.x. device,
9. The use of samnling JUY ocedm ea for col__vctinf information on the dtst, 1bution
by size of family inccue is g;:eatly facllitated 1if, for the population as 2 vhole,
recent information is avallable on the frequency d*,stribution 5f Tanmtlies by
composition and .size, occupation, number of children of different age srocuns, ete,
Such information may be obtained in connexion with a census of populaticn., The
Sub-Cormilgsion, therefore, agrees fully with the folloving suggrestions, made by
the Porulatlion Commission at its fourth sessgion:

"It is desirable that the muwber of tfomily houreholds' be tadbulated by at
least the following characteristics of households:

/(1) Total numbers




7/c.3 foub.1/30
Page 17

"(i) Total numbers of pefsons in the houééhold (shéwing the numﬁerslbf
households of 1 person, 2 persons, 3 pérsops,votb;; up to 9, 10
~ &nd OVBr). | ' ' o -
"(1i) numbor of porsons in ths hbusehoid'ﬁhﬂ‘are-rela*ad to théjhﬁuéehdld 
hsad (showing houscholds navinb heads thn no 1elatiku in the
houscheld, ‘those with 1 person related to the head, those with 2 such
_ persons, etc., up to 9, anu thOSu with 10 or more such par»ons.
"(iii)‘nun er of children, under 1& 'cars of age, in the ho uschoxd who are
related tc the hcad {showing households with no cnildr n xeluted
to the head, thosc with 1 child, 2 children, etc. up to 9, _and ‘thote
with 10 cr marc) Wnsrever iba31va the uubulaulon should Dbe wade
separe tely for households headbd by & married men and wife and for '
other houssholds”. | | ‘ R e
10. The uSzfulnoos of statieticas cof the aiutr“outlon by Sle of fandly
inccmes for purposes of seconcmic analysic wonld be areutly 1ncre¢sud if tney
are classifiod by compositicn end size, gccupution, end other fandly
characteristica, o | o ' o -
11, The attention of the Sub- Cbtm ssion has bccn druwn to the need for
iInvestigetion into family Income and exponalture in thb under-developud
countrics, Such studies are hithly useful 1n that they throw llght on actual
conditions in thosc countries, and in that tnﬁy mby be of egsistance in the
study of methods aimed ot raising the standard of liv1ng. Thg pub-Comm1s51Jn
suggeets thut the oeurctdriat in adv131ng those ccuntr;eszaﬁd intere§tédv
Speclalizcd Agencics, give attgntion tb thevappropriafé nethédé that may be
uscd in carrying out investigations ihto faally ihcoﬁe and expendiﬁure in

those countries.

/CHAPTTR VIII
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GRATTTR T

QTIER SUBJECTS

The Sub~Carmissicn nleo consldered a short statement on the statisticsl
theory of extreme values end lte technicel applicetions propered by
Mr. E. J. Gunbel. The Sub-Commission expressed general interest in the subject
but folt that it was in no positi = % present to evaluate the theory or to
conelder ite application. It was velieved, however, that furthsr discussion
should be deferred until a fuller exrositlon was peoscitle., To tils end the
Sub-Commission requested the Secretary-Genexal to invsstigate whether or not
this subJect could be fully prerared for consideration at ite next session, and
if so, to make ouch preparation with tho asslstance of an outslde exyert if

necessary.

JANNEX I
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AlQEX I

SAUPLIIG TO MEASURE THE GUODS TRAFFTC CARRIET BY KCAD MOTOR VHEICIRS

1. RefOI‘O’ Ca8., .
(a) Meenemic Commiss on. for Wuropo-; Report of the Workinz Farty on-
Trarsgorc Statistics on itu third c«ession (E/"LT‘/’TT‘JT\T [22%) retericd to
'below g8 WT. .
(b) Econcmic "ommission fcr.aurope° Report of the haarﬂn¢ of
Statisticiens held at I‘he_li&guo an 24 to 29 July 195C (Lo £i /%) retorrad
to bolew es £,
(¢} Urited Netions Stetistical 0sfices "Intemmationel Tliovlard
Definitions for Trensport itebtistica™ (Hiatiatical Deyer i &) reierred to
Telow as M 8. Traneport,état sticael teaws wiil whorc poosible be uded
in the sense of these' defiﬁf tione,
(d) United Haticns Statistical Office: "The Ireparaticn of Sampling
Survey Reports” (statietlcal Zepar ¢ 1, reviscd) refexred to below as C 1
rov. Sarrling thoory torms will be us3d in.the sense of this pager,

2. The object of this study.

-

A3 explained in paragraph 6 of the Report to which this siudy is envexed,

it is deslved to measure apm‘c‘:lmatel,,' the 1ollcwi: guantitiss for soods traffic
carricd by rood moter velifcloss :

(é)' velicle~-kiluawetres, loadad a.nd ~empty srp&ratf*l (WP, paragraph 2k);

(b) capacity in ton-kilcmetros on the basis of kilwmetres ectually run

(WP, 2b); " B

(c) tous loaded (M g, r.3a, Wz, 2k)

(a) freislt tonskilmotzes (11 8, 23e; WP, 24), _
Thig study outlines a method of measuring ';.heae quantitics by sempling end will
take the vio&r that tors ‘lo‘aded in comne;qigl fomf.‘i‘ic (1 &, 37) and froight
ton-kiiometres ;erfo:mea in commercial traffie are tle Turdoazztal Tigures
requlred for econcmic rarposes, It vill.sugéast that vehictis.rilomotres and
capacity ton-kilometres can bte obteined as a by-product of tuc process uesed to
obtain ficures for tons lcaded end ton-kilometres.

3. The "frame" on which a semple is based.

" The frame (C 1 rev., 2a) 15 the pot of documents om which the choice and

utilizetion of a sampling method is ‘ba..ed. If poszible the framc should be based
Jon docurmentery
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on documentary material already available In the country in question.v This
material may refer tos t A - | |
(1) +the carrier (permite to carry, permits to buy petrol, reportas to
surcrvisory authorities, insurence documents, etc.);
(i1) the vehicle (censvs régistra tion, insurance docuriente, ete.)}
(111) +tle goode (freight documenta);
(iv) tho locale where the carriage takes place (roed A , et».)a
The nature of the availa‘ble douumentation must detemiue the sa; mlmg procedura
inclnding the choice of elerentery unit, sample unit, sampic, ence
(C 1 rev,, 2b, ¢, d). ,
L, The cholcn of e Ea“____;;li'mT 'methcd. I
' In this paragraph the choice of a damnlp baged on each o; £ the Pour typoe of
material listed at 3 above will biiefly ve discussed. 1t ie "ok intend.éd that
the discussion shall exaaust all pospible uaos of the meterial which may be
availeble, - ‘ o
(a) Sample of vehiclés._ Berr‘uae of national regletxe tion laws, a frame

based on individual veiicles is Probvably saslest to g,onstn“b end a .
stratified (C 1 rev,, 2h) sanple then easiest to wet up., The operator
of cach individual ve.icle, v, selected would be asked to report on the
rerforrence (londs handled, kilometres run et:,) of v in ths time period
P (sny . wunth) covercd by tie survey. But in most cases the operatoxr
of v will 1.0t be able to repert on the perfoxmonue of v during P unless he
knows at the begimning of P thet he will be asked to do 80, Such knowlodge
would, of course, introduce blas into the .Jam_ple in a way which, while
probably not sexrious in tho cage of operators of mné,-,le vehicies, mig_,ht

be sericus xmere the vehlcle in quostion was one of e flua operated as . .
ce 8 unit, For instencs, if an operator owring three 1dcn’c3.ca1 vehicles
wvas tolu at the 'beginnin~ of P 'that he would de reauired to report en.

a Sp@C'iL.LC one of them, and if, for a rart of P he hed only work enou('h for
“two vehlc,hes 1t would embarrase him to l:now to which Oof his three vehicles
to nesclign the work., The objection Juet ﬁesori‘*ed ie s considered
sufficiently agrave to meke it undssirable to baso tie suxvey on a ',
straightforvexrd sample of vehicles. It w.tll, no’mever » e recmmended at
(d) below that in cerl:aln uas\,s a seample o:E‘ carriers bo 'baaed on & sample
of Vehlcles.

/(v) Highway traffic
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(v) IFichway traffic counts. Ths freme for a highway traffic count can

e =S

prbb&bly be constfucﬁed.in any country but in pountriaé wﬁcra the road
rotwork is at all éense & traffic count is so'cumbersome ‘apd expensive that
it sqouWG not be underteken unless tre raucity oP docuLentar' informatlon
of othor sorta males a trarffic count neceseary, It i3 hore assumed that
tiis case wlll‘not arisalin any'European‘uountry. Thefsituation in

coauntriss vhere trafic 1s not dense in briefly discussed in paregreph 9

.of the Report to, which Thls study is an annex.

(c Samyple of Prelin ht uﬂcumcnts, *ralhht documents noy Ye in tke hands

either of shippers, cariiers or congiﬁLceu, Tho mxltL111C¢tv of shippers
exd concicunees 1c go zreat thet it is ;rowcb*J impossible to obtain lists

of either of thsse fron which stplos can t2 cravn. Ge 17 frsight documents
are to b2 vsed they nmust be obtained - ram carriers. it is prébable that
orerators of larie Tloets uae freiw}t cocvmenta from wkiéh can Pe obtained
reat of the information roguived about “nLdS Luﬂﬁl@b, and advantases will
below be token oflthis faci (8, e). But smell cperancrs, perticularly

thoue vho operate‘single vehicles, ars wnlissly to nike sygtematic use of

frieght docurents and it thorelore epoears to be undsuirvable to atteupt

to sampls fvel'nt docunents directliy (cmmrare o, 28).

(8) Sample of cermisrs. A sample of carriers, including carriers for hire

4o offor the Towect

(MC,l\qcthﬁﬂﬂocMTWTB«IB 15%) oeons
oﬁjéctiahu. EacL_carrlel sarpled would, as described in parezraph 8 bolow,
e asled tc:report tue tbtai tonhage of goods ne nas.Laadéd in a period,

I, of abvout & mbnth inegide tke cduntry i question and Lo supply coue
edditionni ata, It is rGCOﬁﬂi?Bd that carriers, pnrtizulariy large carriera,
are likelﬁ to resist providing infortation from which thelr total revenues
could be estimgted.' Pub becaude of_varyln; rotea for different camcdities
tie fjgﬁre for tohal ldadings wculd.hot, in general, make 1t possible to

eynroximato revenue, Whers gerious objection is n¢ nethclpﬂs Teared, the

gugeation nede in paragraph‘8 e below moy be of some use, Forewrwaphs S-11

helcw_aiacnas in scme Antalld tre sanpling of carriers.
Listinz end sanpling carricrs | l

(a) It is unlikely that in any bountry a'cgmploto 1ist of carriers is

availab;e’whi¢h';nciudee a1l cafriexs for bire and private carriers no

mebter hew emall their operaticns, vBﬁt rartial lists way e eccessldble in
' /tle hends of




E/CN.3/Sub. 1/30
Page 23 : :

the hands of reculatory authorities, carriers' ssociations, inarence
cempenies, etc. -As'many as posaible- of these should be asgsembled and the
&o=opsretion of the authorlties, aggeciations and companles~should be
© enlifted (8, 293). If a sufficiently complete coverage of carsisrs results
fran thess -lists, the cerriers cen foribwith be numbered serialiy and
‘sampled by a vandom method. If information is available on the nature of
esch carrier's operations (S, 18) and the number of his vehicles, the
- sample can be stratificd according to this information. 7
(b) 1If, as will wouelly be the case (S, -28), the liste discussed at (a)
~omit alsiznificant nirver of carriere, the registers. of the rumbe Fe (on
. license nmuber plates) used to-identiss “he 1ldrries can be used to construct
a sample of cérriers (3, 27). The rasuiiag procedurs might be as follows:
(1) From the regzisters mentiored above the roquisite number of
“lorries could be drawn, perhaps simply by pickinb out license
nunbers at random,
(1i) The sample of caxrlers would then te the set of those carriers
" who operate tl> wetinles selecked at (1).
(3111) 'In computing the final figures eliowance must be made
" arithmetically for the fact that the probability.of sslecting a
carrier operating several vehicles is groater than the
probability of selecting a carrier operating e single vohlcle
~end thet some carriers may be "selscted" more then “orico. |
(1v) In deciding on the size of the sample it should be remembered that
ca small sample, chosen truly at fandbm, a larze proportion of
whose members co-opérate in the sﬁrvej produces ﬁore accurate
resultes then s lerger sample which is biased either in its
initial selection or by a large amount of non-response fram the
- carriers sampled, Methods of avolding non~response are discussed
at 8 £ below. : | SR

6. - Relative accuraey of the verious methods

If the carriers can be stratifisd by nature and number of veliicles operated
(5a), a sample of carriers, stratificd according to this information with a
variable sampling fraction (C 1, rev, 2i) approxirately proporticnal to the size
of opcrations, 11 provide the moet accurate results, JOnjthe other hand, if the
info“matlon on carrisrs is not adequate to effect this stratiflcation a sample of

‘ T ' | /carriers based
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carriers based on vehicles (5_b)‘may be expocted to give more accurate results
than would a random sample of carriers, since the procedure of 5 b will sample
carriers with probability approximately proportiénal to the number of vehicles
oporated, In cases In khich fhe required inforﬁation‘is availatle only for
_cexrtaln categorins of carriers, a stratified éample'of these categories can

be taken, tihc weiwinivg cacriers being sampled by weans of vehicle re gistraticns,
only carriers ..ot occuring in the cetegories on which the stratified sample is
ﬁased will be wvebtaired in che Jatter sapple.

7. Avelysia or v - v .sy by class of carrior.

o a——r e

The fineli figurus can ot conrss be analyzed for jinstance by class of
carrier (S, 18), even if thsr wore not obtained from a stret: Tied sample, To
maintain a given accuracy . %L figures for dif;e renl ~mx-.cgﬂr:les the silze of
sample must increase wlth +le -2 Tex of catebories, ticen ;w*t therefors be
known before the sampling Try. lion Qg fixed, In parvicwar it can te arranged
that the survey shall yle.l *; v tarired degiree of accuracy, the average
rerformance per vehlcle /~ve. -1l ¥ vy class of cevr_ o) thus relating the
result of the survey to nv'a v we wimecr of veh’clss o us°, & bype of data
-Which is normally kept ur ©3 dc.ce 1n mosf county ied (J, 29f).
lecuel frvyn The cacriers supled..

(a) If P de the "iac 1erisd f.r wiith dave ere to be collected, the

carriers to be sewyisc choildd be netifasd before the beginning of P of the

8. The information to ps col

-

questlons they wil', at the end of I, bo asked %o auower, This appoars to
be a necessary suven if adequate replies are to be expectcd even though it
may introduce bles inbo the sample, Since a report on total operations will
be asked for, the tiss intrcduc ’drwill bs nonlizyible campared to that
roferred to at 4 a2 &hcio, | ‘ o
(b) The brincipald Gatnm euch carfiér'v0114 o asked to glve 1s the total
gross woight (i.e. woigit of goods 1. 0w racking (M 8, 22b)) of the

- commexclal goods loaded into his vehicolus incide the country in question in
period P, | |
(¢} For a reletively short sub-peried, Q, of F, say a day or two if P is
a montn, each carrlor samplsd should be aslked to keep a "complete record”
ehoving the Tollowing f«o ota for eech vehicle which he operates in the countxy
furing Q. The complote record snould includes

{1) = the licenso number of the vekiclo;
(11) the distance
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(i) the distanCe it has run in the country in period Q and the

KSR ,r‘,‘.\ v B e K .
A ,, PR TR I O ,.

T distance it nas run emp.y;f“
'J(iiiii xor each consignment 1 6aded W1thin the country durinb Q, ite -
A bross weight place ‘of loauinb, “the place at which Tt 18 oither
to be unloaded ‘or to crose the Prontisr for un_oaaing ab"oad
(iv) For each consignrent en*eiing £he ‘country loaded (M 8 230) in
| the vehicle divring §, its grots veight, point of entxry, the;
pcint at uhich 1t is to Be unloaded or, if it is in transit tne
point where it 1s to lcave the country. ' B
A oncratore mev"be expected to be reluctant 1o show overloads some bias
' rar L( \ipect & in the commleue records so obtained. If, undnr (i) above,
) th 1a+rd oapacity of the vehicle is asked for the bias will be increased
:so ra ted capacity should not te asked for if it can be outained from other
sources (see 5b, iv and v above) S
1?(Q) The periods QAshould not run concurrently for all cerrisrs sampled
ut should vary from cerrisr to carrier so that the wheole' of P is adequately
covered, ' . o o
(e) ' If some carriers in the sample regularly meke use of freight documents
arranzerent can be made through a carriexs' assoclation or by en interview
(see £ (%) and (11) below) *o peimit them to sutmit a sample of these -
documsnts instead of the reports described at (&) , (b) and (¢) of ‘this
paragraph thue saving thom clerical work and avoiding the neCessity of any
one of them divulging the extent of his operations. The carrier would
"liave to number serielly tre documentr he uqed in period P and submit the
ones wltn Lprci”ic sexial. numbors seiected at rendom,
(£) Soms suubeqtlcns Tollow for minrmizmr the numbor of carriers who do
not co-operute with the survey. ' ‘ ’
(i) ‘T should e determined from the lists mentloned at 5 a above
- which of the carriers in Uno Janple belonn to associations and as
~ much nelp as Poesitle should be obtainéd from tﬁe associations in
getting the Informaticn uescribed above from those of its members
<who ‘are in the Sample.‘ Tt would be helpful if the association
itself would provide information on the number, 1icense numbers and
“capacities of the lOrries operated by the carriers.

. -
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(i1) 1t is deéirable that carriers in the semple who do not belong to
asgociations be intexrviewed with the object of enlisting. their
co-oporation and obtaining the information mentioned in the last
pentence of (i) abovo (o, 29a), The extent to which this can be
done depends, of coﬁrso, on Lh: number of'carrisrs in question anc
the funds availahle. »

(1ii) The number of carrisrs who do no% COuo;eréte cén be substantially
reduced by the methods asserited at (i) end (ii) but there are
in any case likely ﬁo be come carrisrs wio do not co~cperate,
Though the final figurcs can be adjusted to allow for them, there
is no remedy for the decfeaée'in accuracy for wiiich they are

responaitle.

9. IThe dava obtained from the swrvey.
'Tho procoss @oscribed at 8 above will meks possible ths cstimation of the
quantitles lieted below,
(a) The tbtalvgross weight, L, of camwrcial goods loaded inside the
country by domostic road motor vehicles.
(b) If "local traffic” is defined as “he traffic heuled less then x
kilometres, x being dsterminad in each country to includs in local traffic
short distance traffic nct comnaeling with other neans of 1nland.transport
the complete records make pcssible the estimation of the ratio, f, of local
to total traffic.
(c) From the complete records the average length of haul, h, of a ton of

goods moving In domestic wiaffic can be estimated,

L = g_fifi vhexe Xy 1s the weight of the ith consignment of goods and di
<N Xi

ig the distence it was cairied, .

{4) From the complets records the avéragc lenot£ of haul, h', of a ton of
goods moving in intermeational traflic in domestic velicles can be estimated,
(e) From the complete records an ﬁrfly51s cculd be mede showing the
quantity of goods hauled for each of a rpnxuscntatlvv range of dlstances

(6, 9.

(f) Fram the gbmpiete'}abbrdé vehicle-kilometres and the degree of loading
can be estimated,

(g) From the“cémglete records and the data on which the sample is based

/capacity
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‘gapacity ton-kilometres. .can .be. estimated..
16, Intexnationel traffic.

If ‘special errangements can be mede for a check of all velidcles et frontler

points during the period F (see WP, 4-%), the fellowing guantitiss ceu bo
accurately dotermined.

the gross weilght of cogmercial goods imported In domestic vehlcles

1y

I, tho grosa weight of commsicriel gocoe immorted in fereign vehicles
El . the gross weight of commerciel {oois exgqrted.in cermestic vehicles
By bz grose welght. of carmerciel goods exporivd in foreign vehicles
Tl i{he grose weight of comercial geods moving in transit in domestic

venlcles A , .
T, ‘tho grosd wolcht of commexclal goos moving in traneit in foreign
vehicles ) _ . .
_ Where therc is an cpprecisble azpuntlcf.lbcai traffic crocsiny the ffontiar it
shoeuld, 1f poreible, be eicluded Jrom the Tigures.

11. The computation of commerxcicl traffic,

e by | e

The quantities determined in paragrulhia § end 10 can be combined as follows,
(1) Veight of goods loaded in long distencs traffics
(1 ~f) L. - - By
- (2) Weolght of goods unloaded in long distance trqfflc.
o (1-01 ~By - I; - 1, | ,
(3) Woight of gocds carried in lony distance traffic:
(1.-f')L--Ea--:r.l-:c2 S , L
(4) Freizht net ton-kilometr:a 1 Aﬁﬂmniulwgdnnmmetnﬁﬁc°
- P -1 - }! - X - - .
B{(1-7) L -%5y) =h" {8y =8 =1y =1 =Ty =T )
These formulas are sudblect to tie fullowlng inheront errors in adaition to the
sampling 2rrors. '

~ T
e

iy -
- L

(a)  Duplicaticns,  Goods tranelofdsd from one lemg distance 1orry to
enother will, in formulas (1), () i (3), be counted oach time they are
“trenslomded, - (Trensloading froum Vol icles on*abed.ih suort-huul collection
or distribution to:long distance wehicles does not cive rise to duplication
because of the use of the fector 1 - f£.) T

(v)” Cmitsioné. Consigtmerts cerried in the”dcméefic traffic of the country
(L.0., both loedud and unloeded in the country ) by vehicles bf:féreign
-rmgistrj will not appear ‘in’the Ii*ures. co o ‘
Neither'of the erxrrors Jjust listed is likely to be appreciable.





