
~2MZZ 
UNITED NATIONS GEI1fEP.AL 

ECONOMIC 
AND 

E/CH.3/ll4 
E/CN. 3/f}nb .l/3Q/"S~y .1 
2<5 ·ser ter:be:;: 1950 -· 
OI\IGIIiAL: ENGLISH 

. . 

S 0 C I A L. ·c Q .. U N C 1: L 

STN.P!STICAL COliJlvliSSION 

SUB -COlvlHISSION ON STATISTICAL SAl·lPLING .. 

Fourth session 

RKPORT TO THE STATISTIC.'l.L C0lf,ITS8ION ON TID.~)i!1.i(JE'l'H SESSIO:~ 
OF 1E:G S'UB-CC1:JI.trS3ION c;:r STNl'J::li'ICI>L 8;\Nl'LlliG, 

~ -15 SEiT1';'l•IDli1 19:30 

·r;.Bu: a.E cu:N·r:~m,s 

Pace 

Introductiorl •.•.. • .............. , ...... , .. . . 2 

I. c~mstit~:t.t1on ani, futu.ra a.ct:t·.r:tt:too of t.r:.e 
Sub-Coi!llldSSiOll .•• ·• • • . . . . . . . . . . . . . lt 

II. c·)mments on "the syllabuccs d:;:.·afted in the th:t:c:l £'eocion. . 9 

·III.· 

IV. 

v. 
\'I. 

VII. 

VIII. 

IX. 

X~ 

O:perational reeem;ch . . . . . . . . ' . . • • 10 

Early densno results by advance :processin~ of a 
Ba.IIlple •. , • .• • • • • • • ·• · • • • • • • • : • . . 12 

The ueastD.:'or.lent of goods traffic carried by roai. 1:; 

Sample surveys of' ctu'rent interest • • • . •. 19 

Samplinri methods fo:c est:!:mn.ti.nc ci5.st.r1brttion by s:!ze o-::· · 
indi vid~).al and. fruni1y income • • • • • • • . • • • • . • • 21 

3tatistjcs on intc::crJ.at:J.c,nal rn:tgrants ar..d t.ravcllc:..·s ..•. 41} 

Demog:.'a:phic study in· Inclia •• . . . . . . . . . . 29 
Fi.l tw.~e pror.;.c::4JI:w of vo;: J~ • • . . . . . . . 31 

A!U1ex I. A...'1 • exa.nr;:;le of a tab ul,a t::! on p.::..an. . . .. e) •O 

• Jj • • • . . . . 
Annex II. SamplinG to meam.u·e tho eocds trr~ffic carried by road. 

r 

motor-vehicles • • • • • • • • . • • • . • • • . .•• 35 

! ··~ :' ' 

~)Nl"lt:.:~ ;\C.~·t·,c-N:C· 
ARCHtVF.:S . ~·"" -- . 

\ 
' . 

<' ~"" 

/
T"rl.,..,>r -y,7 ··cT.,.0'" .d, ... J c,l;~.c ~" :J.lJ . ···;rt· ' '11' " ,, ·< ,- '+ ..L:.J \.. l.~u~.t _._ 

f , I /I. T.· " f \~, ., -~ -~ 1' 12; c •.• jfo,.b ...... ,..,o ,er.l 



E/CJ:;J~3/ll4 
E/CI~.3/SUb.l/30/Rev .1 
Page 2 

INTRODUCTION 

1. The SUb-Commission on statistical sampling held its fourth session from 

5 to 15 September 1950. The Sub-commission re-elected¥~. P.o. Mabalanobis as 

Chairman. 

2. The following members were present: 

1'-11:'. P.C. Ivle.halanobis (Chairman) 
lv.il'. W .E. Deming 
l:v.IX'. F. Yates 

The specialized agencies were re~esented by: 

International Labour Organisation: .Ml'. A.A. Evans 
Food and Agriculture Organization: M.r. P.C. Tang 
World Health Organization: M.r. G. E. Rill 

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

Category A: 

International Chamber of· COIIlillerce: · ·ll..r. G.L. Ridgeway 

4. Mr. W.R. Leonard, Director of the Statistical Office of tne united Nations, 

acted as the representative of the Assistant Secretary-General for Economic 

Affairs. Mr. W.J. Bruce, Assistant Director of the Statistical Office of the 

United Nations,· served as Secretary to the SUb-Go.mmission. Other members of the 

Secretariat who participated in the discussions of the Commission were: 

V~. J.B.D. Derksen 
Mr. W. W. .FJ e.xner 
J:v.il'. ;3.:0. Son 
Mr. c. Chandrasekar 
IV.l!'. J.D. Dnrand 
Mt'. M. Lacroix 

5. The Sub-commission wishes to express its appreciation to the following 

statisticians·who took part in the discussions at the fourth session: 

1~. E.P. Billeter 
111r • R. H. Blythe 
Mr. s. Dutka 
J:vJ.r. R • Goodman 

J:v".tr. lvl. Bans en 
Mr. W.G. Madow 
IV.lr. C.M. Ivlottley 
IV.tr. Y. Morita 
llo:. W .A. Shewhart 
.Iv.il'. R.T. Sl:n1th 
Iv.tr. R. Wilkinson 
llo:. S .s. Wilks 
1~. J. Van Yzeren 

statistiches Amt der Stadt Zurich 
u.s. Department of the Air Force 
Dun El~d Bradstreet 
Survey Research Center, University of 

Michigan 
u.s. Bureau of the Census 
University of Illinois 
U.s. Department of the .Air Force 
Statistical Bureau, Japan 
Bell Telephone Laboratories 
u.s. Interstate Commerce Commission 
Bell Telephone Laboratories 
Princeton University 
Central Statistical Of~ice of Netherlands 

/6. The Sub .. 
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SUb-Commission adopted the foll::Jwing agenda for its fourth session: 

Constitution and membership of the Sub-Commission. 
Comments on syllabuses drafted in the third session. 
Operational research. 
Sampling in tabulation. 
sampling to measure goods traffic by road. 
Sample surveys of current interest. 
Sami>l1ng methods for estimating distribution by size of individual 

a..TJ.d family income. 
Metl1od.s to collect migration statistics. 
Crop statistics. 
Other subJects; 
a. Theory_- on extreme values and its teclinical apr)lication. 

· Report of the fourth session to the Gtatistical COllllD.ission. 

• 

/I. CONsrl'IT1JTION 
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I. CONST!TU~!ON ·AND :FUTIJR.E .ACTIVITIES OF. THE st.T.B;;.COMMISSION 

7. The su:)-Ccmmission had l)efcre it the reg,ues.t .of the Statistical C:Jll.m:liasion 

to <iiscuss the constitution and membei-allip of. the Sub-C~ssion (E/1696/Rev.l). 

This subject arose out of a d~scussion in.the Statistical Commission on the future 

J?I'C(:,>Tarume of the Sub-Commission. 

b. In its report of the fifth aGssion, the 3tatis-;ical Comni:tss±.cin observed 

that "the Lut-Ccmmission haG hithertc oeen llloat ~U.c.cessful when t.l?-e ~;lin;; 
:pr:J'blerns on which 'its advi'c? was soug.b.t ha~e bo~ -:Sublllitted in detail and with 

full documentationn; a.r ... d continued: ''Jtrra.ngemonts are needed by which specialists 

in the subJect fields in which the b'ub-ccmm:isaion is conaiderin3 the use of 

eam:pling methods me.y participate n1ore directly in tlle work11
• 

9· In this cr:lnneY..ion the Sub-cormrdscion sou;?;i.lt the views of the re}?I'esentatives 

cf tho S)?ecializecl agencies and ·non-e;cvern:me.:.ltal crge.nizatio!l:s Oil tile work of the 

Sub-Commission. 

10. The representative of the Internationu.l Labour Organisation stated tbat hie 

organization found the recom:uendutions of the .sub-Commission very useful. The 

Sub-Cowndssion had already, at the request of his orGanizatian, given 

C:Jnsideration to problems such as ccst-of-living studies, family-living studies, 

and man-powGr statistics. He felt that samplin6 techniques would be increasingly 

used by labour statisticians in tbe future and the Sub-Commission's advice in 

regard to sampling methnds would be an important help. 

11. The representative of the Wcrld Health Organization expressed the view that 

his organization definitely hoped that the Sub-Collllnission would continue to 

function sc that ~1 the future 1 as it appeared very probable, }?I'Oblems might be 

brought before the Sub-Commission fer its recOlllillendations. 

12. The representative of the Food and Agriculture Organization stated tl1at his 

organization would. like to see the sub-Commission continue its work. The FAO 
" 

from the very first session presented its problems before the 3ub-c~ssion and 

fcund the recommendations useful. He felt that with the development of technical 

assistance pr~gramme fer under-developed. areas, tl1e necessity for reliable 

statistics would be felt mere than ever befcre. It is lik8ly1 therefore, that 

increasing help would be sought from the Sub-Commission in the future. 

13. The representative of the International C~ber of C~erce stated that his 

organization ha~ been engaged tl~ough its Distribution Committee in promotion of 

/the use of 
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~:he use of S!'lJD.:pline; meth,od.e for the oqllect;ton o.f.'. clatw o.n cli,st)."i)uticn in the 

years 9etween "the clis"tribu.tion cen~:qsea. The· Int.e:rpo.ti::ma.l, Che.n;.l)er, t:1$refore, 

had for this _reascm. a contim1.ing interest _in the ~ork. o;f the Sub":'Ccr-Jmisoi:Jn. 

14. ~he ;:>ub..-Ccmmission ;fully agrees .with the ~-:~t.at;i.st;.tc~l commi.s~ion. that. s.o_uncl 

· .. adyice on the. S;;p:plication of sampling methods in specific f'ields can only be 

t-;iven when·. ad.e9,.u~te _information is :provided -on t.~lo material to be sam:pl:ed. and. 

the :preble~- involvecl. TP.e Sub-CorJll!lission has tilwe.ys .:tnsistecl on such 

ir.form.ation. J,t has al,ao ru:ranged, wherever possible 1 :for the. attendance of 

SP,eciali;;J,tS in the. particular subJect field. vnder d.isCUI:H;don. lvloret;;~ver 1 the 

.:.)ub-Gomm.ission has frequently stated, that the cletails of the mo<>t appropriate 

sam:plillb .schei)le to deal witn W:J.Y ]articu,lar l:iroblem cen usually be worf':ed out 

only by a sampling ex:pert who :i,e ir+ cont€);~t with the preliminary ctaces .of tl1e 

work, and who is in a :position to carry out investigations i11to th·:: ac<;uracy 'Ji' 

the varj,.cms :possible me"thods, and who if neoes~Ja.I'y can institute f.'~ .;pilot S1lXVey. 

15. The dub-corurnission. ha!3 l'ecognized. t.r~t i.te !unctions do not inc1:wle these 

cf cletai~ecl aclvice and experi.Dentation; these t.i:!erefore, have pe~ regarded a.a 

the responsibility of the statisticians in char.e;e pf the survey. I:ncleedj tne 

SUb-Colllillission has continually strer;:13ed. the. :n,ee(,i fc:r. the traiping of: statis;ticiar~t 

in the m~thods _of som:plin.g •. 

16 •. In, addition to its :work. on t}1e application of sa.mylil'l.g methods ii~ specific 

fields, the Sub-Commission has concerned. i;tself w.i th the more geno!:al aspects 

of sam:plini:$ methods, and as instructed in i tc t,.;rms of ~eference, has endeavm .. u-ed. 

to '1;promote the improvement of: metlwdoloc;y in statistical samplinG a..'1d its .. 

a:p:plications". To this encl a _stand.ard terminology was dr~W!l up which bas not. 

only served the ~ecliate .:pur·posEJ of .standarclizin3 reports. o;f st;llll:pl;l.nc surveys 

but has also resu.],.:te~ in. considerable clarification of t:he logic :of oampline; 

methodology. Two of the Sub-Cormniasion1 a memb,::rs have :prod.•J.ced t'extoooks on 
' • ' ' : ' I '· ' 

sam:pline;, one of_ which :woul,cl certainly not have .. been wr,itt~:u ).lu(;_ it ·net been the.t 

the ne.ed for sucn a bo.ok lva.s. ex:press~d by ;thE.': dup.-·QcJI~Iaissiqn. _In i;,he opinion of 

the Sub-Comnission these m::::re generel Q.spects ~1~ve. beell e.s successful. as the mor.::: . . . . .. 

specialized work referred to by the Cornmissioil_, .e.+lcl i:n.deeQ,.· have la:id an essential 

foundation FPr work in s:peciq.Jj_zed ~iel(ls, . . 

17.. In the o:p:ln~on cf ·tpe ?Ub~co~~sion, t~'le~_e;fore 1 :tt ... :w~uld.. b·e ,e. grave error 

to attempt to ~ .. onfine i~s ~gz:k. to s;p~ciaJ,.;l?ed J.\J?pl.J,C8i~~a,.'1~ qf ~am]tling methods . . . . 

./: '.<.t,l ... \.:. i' •.• , •. .~ .. - , ... 

/to the 
-~ 1:"; 
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to the exclusion o:L such general· proolems as appear to it to 0e of rBlevance. 

The &ub-Con:missicn1 in fact, has been ccnsiderint;, in c:m~unction with the 

d.iscusF.:>i o:n on OJ?erati onal research reported below, whether the sc OIJe cf · its work 

should not be widened somewhat so as to include as its subject matter o:ther 

statistical technig_ues which in its opinion- are lil:ely to ·oe oi' value to Members 

or crsuns of the United Nations end the specialized ac;encies. It has cmae to 

the conclusion that this would be advantageous for the following reasons: 

(a) .Some of the existint;'; and developing statistical. techniques used in 

scientific research are likely to 'be of- value to Members or organs of the 

Unite<i Nations and the s:pecialized agencies. 

(,!?) The United Nations end the specialized ae5encies have at pre<.>ont no 

body ct.iler than the Sub-Con:mis.sion which can advise on the application of' 

such techniques. 

(£.) The constitution of the Sul>-GOLlDlissioi1. is at ;pres0nt suc11 that it 

is well qualified to ctea.l wit~ such :probleus, as it is composed of 

statistical experts who3e collective ex:perience covers a far wider field 

then that of s6lllplinc; methods. 

18. The SUb-Commission, therefore, wL:~hcs to recommend that it be authorized 

to lUldertake wert: alcns, these lines. It is net anticipated that at the cutset 

tlie wnolUlt cf such work would be very lar3e. If the volume increases to such 

an extent that sub-division of the wcrk of the 6'ub-comrhission appears desiral)le, 

this can be coiu::idered when the need. arises. 

19. If this recorrmendation is accepted the sut~Commission suggests that the 

following revised terms· of reference be adopted; 

The Sub-commission on statistical Jamplinc shall assist the 

statistical Commission to promote the development and use of such 

statistical teclmig_uec as are likely to be of value tc" the Members 

or organs of the United Nations 1 the specialized agencies a:rld non

governmental org~1izations brouGht L~to consultative status wit1 the 

Economic und Social Council of the United Nations. 

In :particular 1 it shall: 

(.~) Advise on the use of· samp.ling methods in the collection 

of information needed by li!erribers or organs of the United Naticns; 

'the' s:peciali'zecl agencies and non-goVt;r~ntal organizations 1 and 

make recommendations on the methods it considers most appropriate 

/to specific 
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to. s:pecific f·ields under the varyin3 circumstances e±i3ting in 

different countries; 

(E.) t.eep Ulider review the use that is beil1.13 made of etatistical 

sampling in different countries, and in cLiffereni fields of 

. subject matter;-.:. · 

(,£) Determine in what circumstances sampling methods are 

preferable to complete enumeration·in respe0t to reliability, 

speed, cost, continuity and other factors and make recommendations 

regarding the use of samplil:tg methoda in conJunction with 

attempted complete enumeration in order tc assess the relialiility 

of that enumeration, or to obtain early returns and t>u:pplementary 

information; 

( d} Bring to the notice of liembers develor.ments in other 

statistical teclmiqueo wilich ap11e:..u.· lil:ely to the Sub-Com:mission 

tc be of use in the solution of :pro'blems which are directly t11e 

concern of Members or organs of the United Hat ions, the 

specialized. agencies and non-a;overnmental orga.."'lizations, and make 

recommendations regarding their use in specific fields; 

(!) Promote the improvement of the methodology of statistical 

sampling and other statistical techniques which are the concern 

of the :::>ub .. Corcmission, and their applications. 

20. In establishing the .j\\b-Cow.ission, the Statistical Commiasi::m selected. tho 

experts from different countrieo to serve in their individual capacities and. t:-1e 

experience of the last three years has confirn:ed the wisdom of this decioion. 

Because the members were serving in their individual capacities they felt free 

to express their views on technical '!Uesticns 1dthout in any way ccmm:l.tting the 

official policies of their governments. Horeover, the Sub-Commission has 

encouraged the active participation cf individual eX:Perts in dif'ferent subject 

fields and bas profited greatly by such purticipa.tion. The Sub-CDIJJlllission 

strongly recommends that these practices be retainGd .• 

21. The Sub-commission's membership was originally set at nine members, but no 

more then five members have been invited to serve.. In addition, on the 

recommendation of the statistical Commission the Secretary-General re'luested one 

consultant to serve with the Sub-Commission. 1:.1 view of the pre::::ent small 

membership of the Sub-commission and in view of the fact. that members are 

/appointed 
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appointed in their person:a:J.. _cE;pacities and no alternates .can "be recognized, the 

Sub-Camrnission believes that advantage should ncv be tal;:en o:f. i;ho ·authoriznM.on 

for nine members. .L'1 t11o opinion of the Sub-coromi~s=i;cn, however,. _expansion 

could best be accomplished at this ~~e by the ap»ointment of one to three 

additional consultants. The initial appointments should be for a period of one 

year. 

~2. To make :provi8ion for the .rarticipation of aub~ect~exper~s, as recommended 

by the ;;tatistical Commission, it is recommended. that the Sa,crotary-Genoral, in 

""f..'J~>3 .ic v!1:!.dl ti"lie anpettrs tidvisable, be .~:u.::.tJ,crized 1·r.: Eip-J!~b.J.t e:::p::::rts tc· .;'JSAist 

·' )·,,; :Y:f..t.:.st.tcal Of:i"ice ~~d .to t::t.ttend r:eetings of the Su1J-Conlillis;:Lton. 

/li. COMMENTS ON TEE 
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II.; COM·iENTS ON:- THE. SYLI..AJ3USES .DR.AFTED:.n~ TID~ THIRD :JESSIOl'J 

23. B0eause of a:P.ort,age of a<iequatelzy" :t;r~iJ.J:ed statistic.ians i:n saLlillinG,. 'tho 

sue-commission 11}. .it~ repor:ts lu:id··. stressed·$? n~e¢L for 'training. statioticians. 

in Sa.)Il:pling.- Requef,?ts :pad bee.n received from s:po.oialized. agencies in re.5ard .. 

to. i;Jle deveJ,.opnent oi' a t+e.inj.ng_ l>l'Ogramme-. Jj~· 'Waa. felt that the .SU.i)~Qommissi.Dn 

could broadl.y. indicate the lev~l .pf training which fJhould be e:x:pocted cf a 

statisticiap qual.ifie<i in tP,e fi@ld .. of sru<'lpl'illg_.. . The' SulJ.-COJJim:l,ssion olso wished 

to. stilnlellate !l:l;:;cussion_o,n_a:ai·~able syl.l.a'buaee.fcr c.cu.rses in samplu~. With 

this object. in view two members at the: third session of. the. 3Uo-Comtllisc:don 

prepared syll.e;bu~?-e~ and the· Stati;:;tiga.J. .Ofi'iQe Wli,'l.S req,uestecl to ci~cu.la~e them. 

to ap:propriat:e orceni.~ati.ons. apd persons fer their. col!llllent~ It wa.:;; realize.d. .that 

whil~ the priJ:nal'y resppnf:!:l.h;l,lit;r fer drawiy,g Y.:p d.efinite syllabuses. or oond.uctin;;:, 

.courses on sugg~~ted ·lines must lie .. with uniyersities, .institutes anC. gcv~rnm.ent 

and, priYate. ~ganizaticns 1 the ..,\4b . ..,Commiss;to.n might enccuragu furt.rwr 

. consideration and activity in th:j.s,, .d.:i,~ep:Qion, es:peoially wh·;n no gunerally_ 

-~.ecognized sugg~E3~ions regarding syllabu~es had ~litherto 1)een mael.e. It rDfiY alsc 

.. be, noted thfl,t the Sub-COillll)iss.ion did not .a."ldo~se any of the syllabuses but o:nly 

requested ti:lei~· .ciroJ;l],ation _to obtain view13 from persons interested in educaticr_ 

and. training in !3~Pl:l.ng, 

24. The large number, of co:pJJ'lellts receiv;ed l1y the statistical.Office cle~U"ly 

indicate~ that the s~g.gested syllabu~es. had \)e.en succe:;>sful 'in Ol~eating wi<l!3-

spread interest... Thi.rty ... one s~atemel;lts ha-ve "been received. frcm ·statisticians 

OP. groups of,, .stati?tict@s from seventeen countries und._ mo.st. cf: tb,es0 ar<c. ·,;:,sol.'L'~

~<i .iP.terE?.st:lpg •. :. As .the Sub-Coxriia:d.ssicn ·d.oes n.ct }:!rc:p,cae t:o .draw up Bets of 

s:pecif1c syllabuses, it, W:ill .. net pursue. th9 matt·er. further e.t this time.·' ' 

25. The SUb-Cormnis.sion, therefore, requests the .0ecl·etary-General tc transmit 

the suggesteQ. syll.a,buse!',l and th9 pomm,ents tc t~te D;'.ltornatisnaJ. St.s•.tistical 

, Institute and, to express the 'hOJ?!7 th~;t the .Institu;te will c,ivc further attenti;;n 

to this B:llbject.: .. The. Sub-CC!LIJllissicn .WO'J.ld "Qe J>lease<i to r~oe:Lve from the· 

Institute ,;t.",el)orta. of :i'urt,Q;er ;progress• . 

·'•·' 
r .;,.· ~ -, ,. 

/III. OPEHATIONAL 
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Ill.>: ~ Ol'ER.'\!..CIONAL. RESKI\RCH 

26. The .Sub-Colllillission had a general discuss:i,on en the sub~oct of OJJerati:.mal 

research (E/CN .. 3/Sub.l/25, E/CN-3/&'ub.l/28, E/CN.3/Sub.l/L.5).. The ob,JeCt ot 
the discussion was to ~s.certain what .activities at'e currently covered by the 

term, and to determine whether it appeared advisable fo1· the SUb.oColll!nission to 

concern itself with. t4,e ~ubj~ct, or with :particular aspects 'of it.* 

27. It was represented i~ the course of the discussion 'that the methods of 

operationa.lresearch as now·O;evelo:ped a.re capable of making useful contributions 

to the welfare of the I)eopl,es of the world through the more effect::J.ve .solution 

of the problems a.risin·.; in governmental administration and pl!>..nnil'l6• In addition 

to their use in fully developed C::JtU:ltrieo these methods are likely to be of 

IJa.rticular value 1..'1 the developnent of countries which are at ;present under-·· 

developed ~'1d technically backward. This is .because the uncritical a&option of 

tecbnical :processes, ·:W11ich have been found satisfactory in luore fully developed 

ccm1tries is always dangeroua, end part:Lcularly so if the rate of development is 

ra:p.id, sinc.e with rapid dev0lopnent there is little time to remedy defects which 

only beccme ap;parent aftex· the proces.;,es haYe been in use. for a number of years. 

],'Ven if the processes are m. thems·.Jlves satisfactory, their use frequently t;ives 

rise to economic &"'ld social IJrOblems uhich caru.1.ot be ,:PI"operly solved lTi thout 

sciantific investiga~ion of th~ operational research. typ~. 

26. The d;iscussion, however, revealed that. there is at :present no clear or 

agreed definition of what constitut.es operational research (or,as;·it is 

alternatively called:., operations .research, cr operations analysis). l•ioreover, 

there is a tendency. to .stretch tho terra. to embrace so :tnru:lj" types. of investigatio:rl · 

that it tends to lose much of its.value. It was reported thata National 

Research Council Coilllllittee had "been set up .in the United States to defiile the 

subject more clearly, and that the Operational Hesearch Clu"b cf the· United 

Kingdom was o.lso concerning itself with this ~oblem. In the circumstances, the 

Bub-Commission believes that nothins would l>e gained:· by a:ny at.tempt bn its part 

at a definitior1, but requests the Gecrettl.ry~GeneraJ. t·o, keep it int'o'l'med: of a:ny 

progress made. 

* The Sub-Commission wishes to express its thanks to the following statisticians 
who participated in the discussion: Messrs. Blythe, GoodJ:nan, lv'iadow, Mottley, 
Shew hart, i-lilkins on and Wilks. 

/29. On the other 
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29 •. On the other. hand the SU,~Co~es-ion r~co¢.zes. that it. is generally agreed 
• .• ' ' • • •. ... • ... " '" . ?'-· . -.. -~ .• ' • -· • • •.. ·- • ~ 

that o;erational research requi:fes the aJ>:vl:ication of scientific research methods 
• ' . ~ . • ' . f : .' ~- •. p •• • ~ - ' ~ : • • ' • • • 

to the preble~ involved, and that such research could only be conducted properly 
-l :~·. , :; .-.:·-·~-eo~.: :~ .··._ .:. ·:· ·.:-.. ·~: .. -~--. ,• · •. :., ·: . ·,!:··, ·. .· . ·: . . 

if there were close liaison at·a sufficiently high level between the research 

wcrlcers and 'th.e-a~lstraiion 'br·~ag~~en~. ' .. 

3b •. The.:Sub-C~.min<i s'sion also deci~eci' that 'it <foes not consider it appropriate 

at'th~ :present tini~·tO c'oncern 'itseif With th~ genertu field Of OJ?era.tional 
' . :_.. '· .... t.. : -~ . ..-;_:: -~ .... : __ :..-· .' ;_ .· _ ... _.: :.::~·-: .. · . . . . . . . ' . . .. 

research. It recognizes, however, that certain types of investi~tion, which 

at l~ast in'~cme' quaf:t'e~a··:;,oul~ be cla.Ssedaa operational research, are lil~ely 
' ' . \ .. ' .,_.' ' 

to c.ontribute to the m._~~e. ~:f'fective . .aolutio!l of :problems (;l.;risins in governmental 

administration and :planning. In particular it has in' mind the :possibility of 

investi~ttoris into agr,icuiture-1 end 'small scare industry by means of surveys and 

planned experiments. · :trlaamuch as t~.·· statistical techniques used in these types . \ . -. .. . ' .. . . . 

of investi~~tion coo,stst in .. large 11art of sam:plin?. method~, .a;td. moreover. as 

. various ~mbers hava had considerable experience. of .. such inves'):;iga.tions, the . . . ' '-' . ,...... . . - . .. . . ( . .·. ·. . .. . 

. Sub-Ccii)mis~io~.cpns.~~er~ t_~at it· shpul,d give. co!lsi.d..eration to methods ap;prc;priate 

to these ~ohlems wh~n the ne~d ~ises and be prepared ;t~ advise ou the~ . 

.' . _; 
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IV. EARLY CE'NsltS Rll!su:t..Ts :13Y ADVANCE PROCESSING OF A SAMPLE · 
'· 

31.. dJme of the im]?ortant census results for a country or for a large sub'• 

div:l.sion thereof ma;y be obtained by advance processing and tabulating of a .aem:ple 

of the returns. The reduction in time may be considerable - for e:x:a:mpie., the 

reduction in time may be in the ratio of two ~r three years to· four mcriths. 

An advance tabulation programme of a po:PuJ.ation census could be used to produce 

statistics, for example, on characteristics of the following type: 

The popul.ati on count 1 by sex and age classes 1 urban end rural areas arid 
other simple categories; 

The number of households 1 by sex of head., size of household and other : 
simple categories; 

Bread 1n9-ustry or occupation groups (with the. possible exception of . 
groups that are relatively smal.l or highly concent1.·ated in area, 
not easily limitable in advance}. · 

32. The report of the third session of the Su1)-Commission (E/CN.3/83} contained 

a chapter entitled ''Sampling methods in relation to population censuses", which 

· poi..'1.ted out some of' the ad:~antages and limitations of the uses of sampling :tn 

ccnnexion with censuses. Econonzy and speed may be gained by using sampling in 

various ways: 

(.~) sampling is used to obtain advance estimates of some of the important 

census results for the whole country and large sub~d.ivisions thereofj 

(£) Sampling is used as an integral pert of' a complete census to obtain 

supplementary data; 

(£.) Sample surveys ca;rried out independently at or about the same time 

as a complete census a1·e used to assess the iRcompleteness of enumeration 

in tl1e complete count, and other errors, for exsmpl.e, in age reports; 

(d) sample surveys ~e used instead of' complete censuses where funds, 

physical facilities, and suitable persormel are inadequate for a complete 

count; 

(e) Sample surveys are used in 1nter-cenaal years for the study of 

demographic ehanges; 

(f) S&nples of the completed returns (e.g., after punching) are used to 

obtain many cross-tabulations which would be very eXpensive and time• 

consuming on a 100 :per cent basis. 

(s) Sampling is used to control the errors ot edi t1ng1 coding, punching, 

and tabulating the returns of censuses and sample surveys. 

/33· It is the 
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3J. It is the first use named above which the sub-Commission wishes to comm.ent 

en and em1)}.1asite at this time. ·.A great many count'ries will. take .::ensusos next 

year 1 · Ellltt theii:-· :plans will by now be pr~tty well settled. Indeed, sor.1e countri"':" 

ha.ve already taken their censuses. Hence, at this titne it would be useful to 

SJleak cnly o:f' eim:ple 6hnnses' in the tabulation programmes tlW.t mi(}-1.t be i•le.ie in 

. " - order . t~o-- obtain earlY l. retlir~ 1·: •.. 1 

,.· 

34. The. full advetntages· of speed m•'early. returns· may be attained by taLiilb a 

sample of ret·l.ll'ns from the complete count~ and proceSsing them in advance, l)efore 

the remainder of tht3 raturns are eci:f-teU. and coded, Such a sa:rn:yle is, 'Jf c~urse, 

speedier t11en the tabulation· of e• aa.m.:pie of the cam:Plete 1'3turnz of a c0nsus, 

subseg,uent to: ·ed.:itiil:G, C:Jding and :possibly :Ptmch:i.ns •. 

35. The :problem of choosing a suitablE' swn1.1linG U..'Yli t urise;;. To be :precessed 

ahead., and in order·not to intel!il'ere vd.th the reiU.lar processing of the census, 

the· S8L1J?ling units must b0 extractable p~·sicelly fro:m the remainder of the 

retl.ufns, so that theY c1:4-, 'be ~;ent. tl:Jrough the -:;per&tions cf procecs:i.nt:< (which 

'W'auld :possibly 'he·· preceded. by a second· stage of sampling). They must th;:;refore 

be the· fundamental 'huildi!l.[: blocl:s that are ordinarily processed 8.8 inseparable 

units. Usually they will be definable 'areas. i-Jhen the early tabulations are 

:planned in advance; the sample ru:eas may be a.~sign::d :i.n advance with. the ~im of 

achievinf; uniformity ill the n'Ulllber of tnhabitants, ·or the number of acres, to 

increase the :pre'oision of the e.stimates 6f' tctalEi:that are obtainable from· 8. 

sample of a g:.ven size~ ·· · '('l'he :precision o1' a proportion 'JfJfJ.Y' not be seriously 

impaired by ineq_uality 111 siz.e.) 

36. I:n. ma..."lY count:des the buildin·3· blocl~ fer processin3 tho census is the' 

''enumeration district", Ol'dinarily the al-ea covered by ·e. sinsle enumer'S.tor' 

(although two or more· En\lilleratioil Districts; if very sniall, may be assi@ied to 

one enumerator). The Enumerator''District will, in acme COu.i.1tri{)s' f6rin a 

· suitable sampling unit. A aam~le of Enumeratbr Districts, drawn in a proper 
. . 

IDanner I is' then to be :put into the stream Of l"Cl.":::;CeS,Fing1 for a.dYa.Tlee tabulation. 

TWo poas.ibie· sampling· plans rnJ:J.y be ocr~S'!der~d: 

Plan A: .. ;, 

A aingle-stac::;· plra.h of sainpiing, whereby the· whcie of' eifC'ry E.<·1umere.tion 

District" in· the safupl?; iS processed,· L e ~ 1 every J:le:i'son or householcl or 

farm therein .. 
} ._ 

/l'lan B: 
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Plen :B:<.- .. : "· ·' ·\· :· .. : r·. ~-·.;;· ;:I:; r,:,; : ··.r .··'•:.· : ·-:··. ·. r .• ;~ •. :. :: :~ .. :· , . 

· :.A two-stage piatLof :se.mplihg'1.'"W4ereby. a. :sample; olf names· or .•.of 

households ,or farms is; drawn ·JJ:• _each ·.aelected Enumeration Distric;t, · 

· and is· :processede: ! ... .. ' ~ : .. . 'h .... 

·· 37· Plan A .nas· the .advantage o:f :baing simple ·and easy to _carry out,. as the 

sample can be drawn by one person. In cent:'aJ.ized.. operations 1 ;;tt, is .Jll"acticll.ly 

:fool-proof' as no furtll~r samlJling ·is.·)'eqUired·•. It has tb.e ·added advantage ·in 

· ·. hardly clist\-:r'binc or Slowing the• regUlar cenau~ operations, because,·, as . .I~O: 

"further sampliug is required, no extra ._.aining of·. the workers is r~quired •. 

}'ioreover, practically no. addit~olllll cost. is involved, ·and ·the tabulat.io.n of the 

census on a 100 per cent .. basis ic: acUeved in its. regular t~ with.nQ..:.• 

retardation• . 

38. · Plan B is desirable:when the sizes of the Enumeration Districts are f~ 

from uniform and .. it 1s impossible ·to stratify them effectively. A ltll'ger ,semple 

of Enumeration ·.Districts will. then be required. A secon¢1' stage of' samp.l:lng .can 

be introduced to dec.rease the cost, and to racov.ei' some of the speed that .. wculd 

• be lost wer..e·. the Enumertltion Districts processed completelY: (Plan A) • . The 

efficiency. of this two-stage sa:m:plirlg will be increaSed i;f'. sampling- is :with 

probability proportional to size at the first stage and inversel.y' proportional 

.. to size at the se·cond stage. 

39· The si z.e of sample 1 .and.· the pr:ocedure of drawing 1 t;, will depend on .t~ 

pr.ecisi.on that is desired .in the total number of inhabitants (where· no a,l~rnative 

estimate is available) and in the proportions. The .~ecision in moat cf ·the 

important :pr opcrtions will un4,.oubted.ly be much greater then. that. in the total. 

population.· A aifuple calculation on the size of samp.l.e 'll.laY be hel-pful .... ' .. '' 

Ordinarily 1 something is .known· in e:dvance concerning .the'. ~a.ria:oility. in<the. sizes 

of mumeration Districts •. 'I:f. nothing is .known, &Ollle expl.orat9~Y work will' often 

·ellci!; sufficient .information. If 1 for e:xample.,r. the cceffi~·t~n~ pf vj;.ria.tion in 

'the sizes. ·Of .the sampling unit~ were 70 per ~ent., ·a ;EUI.1llpl.e. e:f' 3::,900 Ul;lita ·Would 

give a standard error of' ~ust .over l. per .. cent. .Bigger qGett,:~~Yien:t;~;~, of .variation 

will reg_uire bi&3er samples, or a relaxation of the precision de~~~.#.> \or the 
....... -.'1' .• , 

. introduction ot a.: .. aecond stage' ef samPling· (:tlan. B} •. :': ,, .' .'., ;. .. 

4() •. The .calculation pf,.the most. economical sizes .ct:.~the. sem,plee·:in ;£'.)..~ B is 

more diff1cul.t. Texts on the theory of aempling should be. consulte.d therefor. 

""-- .~:. .• ! 
/41. In some 
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l:.J.. I..:1 some 'c:out'ltri~s, · Plhri '1C~y .be preferred. because ~f its convenience' If 

.[.. c :Jl.Ult :r other estilrJAte of -th& total' !Jo;pul.8.tioh can be c'b'tained quickly'. thon 

this· plan· cru1 supplY' proportions (e.g., ·the :pr·oportion ~:f inales in the ~-·E~e:..class 

·2.5: t'c 34) with: considerable accuracy. ·· It ban a-lso suJ?ply totills with less 

· £;eeurc.c:y~- · ' ~:· -~ ' .,. 

42 .. ·Bc&ore :publicat:i:on, the standard error 'in ·the to-tal nbmber of· inbai1itants, 

-and in a.ny of the proportions as well, may' be estiru.ated qu.ickly b;r meth:J<is th;:;t 

· hitv:e been ·aescribed. in -textbooks' on sam:p1ing.. As advised in previous rr;perts of 

the Sub-COllllllisaicm, est:l.lllc.tes of the· stai'l.dl'i.l'd errol:s of the ·chara'.}teris'tics of 

chief interest: 3l10Uld certainly be made and J?U'l:llished alene with the rGGUltc. 

43. The' ·ex:tont to; which the Sai!lJ?lG may be sub-classi:fied. ~rill depend on the 

standard errors of the freCJ,'Uencies in the c~lls and fr, the rnarc;ine.l totals that 

are involved. 

44. Differenc·es- bi::ltwecn the SW!l}.)le ·and the ·su"bsequent ccm}_)lete co1.mt rru.~y ~)e 

expected fr_otl ·differences in the J?l··ocedurea of editing and coding. Thr3 sru:1rle 
. ' 

i'low·s through first, lJOf::;re uniform J?l'OCedures for handling unfor.:secn :proolems 

cf editing apd ~cding" r.ave all 'i-een finalized., or ind~ed i•eforr:: they have all 

been recognized~ l~crecver, 'no ·v-isual or mechanical Yerif'icaticn by small areas 

is possibl'e. These differences f'o~1 most P,opuia~ici.n characteristics, artcl fer 

some a.:;ricultur~l cha,racteristics .. as well.) 'INJ.Y. no,:t b_e seri.ous, but publication 

of the sam:p1e tor 'any _characteristic that i's in dotibt :mi3ht well• be withheld. 

45. l\.nn-e~ I~ C?ntarns 8.~ exarnple of an ~ctual tabu.lat1.on ~lan for, a population 

census ana:. embedies some detailed :r.:>rccedures for drmli-n& the 'sa.niples • 

. ' .· .. 
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V. THE MEAstJRJ!l.m;t.JT OF GOODS TRAFFIC C.AJ.'iR lED BY RO.AD 

4-o• H:::st countries collect and J?Ublish statistics 0n the movement of go_ods by 

rail, by inland waterway 1 by sea ;and by _air; the statistic$ range frolli _tctP~ 

fi;_;u.res like to"kl tonnage loaded in the country to detail.ad statistics wllich 
. ~- . . ;. . ' 

analyzn the total fics-ures by corJlllodi ty, by origin and destination and so forth. 

But tl1e carria8e of goods by road is-performed. by so many different types of . 

carrier, includinG ma.ny slllall, carrie:rs, that it has in most countries s~ far not 

been 3ysten:.atically measured _des:pite the fact that in many places road traffic 

is seriously competing with the rail~w,ys. 

47. The Economic CoJII'I.Td.ssion far Euro:PO of the United Nations (ECE) has drawn 

attention to the im.porta."lce ot securir~ dat~ m.~. road traffic. .The Inland. 

Trans:pcrt Cornmittee of ti1e 1WE e.t its fourth session 

''Notin£; 

(£) the increased importance ~f road transport ~ Europe, 

(b) t:ne almost complete lac~r. of statistics l'eJ.atiiJ.g. to this form 
cf transport partictlia.rly in respect cf the volume of' frelgllt 
traffic, and 

(£.) thE: fact thut the absence· of read statistics renclers it 
incr0asingly difficult to obtain any kncwledge either cf the total 
YJl.u:u1e of tra.rlSport as a whole or of the mal)ner or direction in 
"tfhich transport is developing; 

'Invited Governr.1ents, •• to forward their views as to what may be 
G'OnSidered the best methods of collecting the infor:mationneces<.?ary 
for the compilation of road traffic estilrla.tec, with particular · 
reference to spot checks and samplinf)s, giving as lUUCh information 
as :p:::ssible on past eXIJerience :tn this field." (E/i!.:'CE/TRPJ.1JS/166; 
rosclution No, 64) 

4£,. '.rhe Tra...J.sport Division of th0 ECL~ has cc-c!Jerated with the 3tat:!.stical 

Office in 1Jrinsing the g_uosti on 'Jf the UDe of samplin-3 to rn.easure goods traffic 

by road before the 8u."c-Cor:mrl.csicn Oh Statistical Sempling ana. in preparing 

documentation for the t>ub-commisdon (E/CN-3/Sub.l/24). The Subo.Commission also 

had availabl0 to it the documents listed in pe.rac;raph 1 of a'1Il.eX II to this 

report end. Frm document H /'l'RANS/vlr6 /12 and its an.."lexes. 

49. At the suggostion of the Working Iarty on Transport Statistics of the Inland 

Transport C~~ttee o~ the ECE the problem thus put before the Sub-Commission, in 

order to reduce it to a mere manageable s:!.ze by treating only the most imptlrtant 

aspect, waQ restricted to the study of obtaining the following total fi~~es 

for e;ood.s tra;f:fic by road motor vehicles: 

/ (!_) Vehicle.-



(~) 

('!?) 
<9) 
(~) 

vehicltl-k:tlome~es) i68.a."'d- am· ~ifty;· se:paratoly; 

',,, 
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Capac:t tf in toli~k:tlomu.truo· ·on the basis vf' kilom0tros <.J.ctuully run; 

Torinac;u or d~oas lCJ-Iict(.,'d;-

]'r•.:;lc;ht ton-l~ilomotr.is. · 

50. · Cin 'cons~dur1ng the ma.tt~:Jr the Sub-Comnn.ss3.on d.ocid.ed:-

. (!'::) rro truat ih dotail fut) l'UStrict0d probldti.l of ·obtaining thv f'ibl1X'G8. 

l:i s tvd abov~.. ::.n countr:t us ~rhero th(;) road· 11.t.it-vrcrk i-s densu, and . to make a 

fol·nlill l..;·uconltiGi1dation upon i·t;' "' 

(}:) To liJal: .. :/ iv'ss d.utaiied remarl-::s ·on othi:il~ aspt;C ta of thu :rx.t.·oblam c-f 

mue sur inc road. tJ.•af;t:t c • 

I .. cLte.iltiil st-~dy of tlw rustrict~d J:roblem is arpund.u~.~. -tr: this ru}_)or-t ar::; Annex II; 

thu Sub-Comm:tss1on's rtJcomb'IulldO.tHm appvurs :tn Pfi•J:'O.L:..'·aph )1 belo:-r; th0 lvss . 

d.eta:Uud remarks a}>J?~.?Ur .tn 1x:ra,j:-al1hs ·53 and :)l1-- bvllY':f. 

5L Thv Su.'b-Colllll1iss1~1n·: -=>n Stat:tstical Se.mpliu.g -notus th'-' dosiru of thu 

Ccv·...:r:nmc..nts of J.llany countri<:~s to obtain fic_;u::.·~:~~ fo::;· rcad~moi·.cr-vvhicJ.t; -transport 

comparabl~~ to thost:.: which 'arv avail-aole for railw:l.;~•s, tnland vrat ... r'ii,'1,;··s and air 

trans:p<:irt, 'l'h(, Sub-Con-.mission thu:.·ofore ruc1uuste th0 Secrvtar;r-Gvn0:i:al: 

(:;_) 'l'o recoramond. to int.urested Govornnwnts tha·c thvy undvrtake in 1951 

0:x:poriment.al aam:ple survuys to obtain, dv.rin[s some convvn.iently 

chosun peri·1d such as a lilGrith; for roa.d •mctor .. vehicle goods traffic 

the following total figur~VS: 

(~) Voh:iclo-kilomwt1."t.?S 1- loUded and ,]:J1p·~-~ . .s::;:pal·atuly; 

· ( £_) · Ga'.ra,ci ty in toil.·kflom.ctres on th.v. 'basi El of k:tl.()mctrvs a·~ tual1y run; 

( ~) Tonnago of f:,Ood.s load.od.; 

{~) ]'reit)l·~ ton-kilomotres •. 

(ii) To d.ralr to tht.: attGnt.iun o:f thu Go·;onWlcnto. thtJ tochn:tcal sug.:.::.ostions 

·ror maltl.ne;· such su::L"v~ys wh:lch arB contain.-eq, :tn Anno~ II to ·lll:t~ report 

-and. to ask t;overnmcnts tn COIUill1.U1icatu to h;1.m th,d:r expurien,ce, :i.n; 
(Jonductine sucJ:l, ·ox:;,oriu.ent.a.l aurvoys for ccnsi<lorat~·Jn by t.he ;_. 

· Sub-Commission • 

. (iii) 'I.'a· pro-ride, '\>Ti·thi:n tht:;: l:i.mi·t5J: o:f his :rvsourcus, advice on tllt, _dt:Jtails 

cf .sampling teChnique wh•.m· (.1S~od. to do so by. a Gov(.;:cmnvnt co:ndnc-t~ng an 

vX:pt1rimental aurvoy of thv sort recom~u.qnded. 1>Y thi... Sub-Colliln:laslon. 

' . '~ /52. Annvx II to this 
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52. Annex II to thj,s r~:port . .i~ p~~ed on ~ exploratory paper su"Ptni:tted by the 
- .. ' . '. ~ . : 

S:t:.a.tist:i.c.:al Office whi~h was ~e:v.i.sed .and a:pprov~d by the ,sub-Gqmmi!Jdon. Annex r 

provides in some detail an outline of hew the sample survey mentioned ,L"'l the 

r,~c:::rr-Lendation in paragraph 51 !night be conducted, d.:t:scusses the most economical 

Wb.Y :,:J select e. sam:ple, ·lif?tS· th0 ·inf:orroo.tiop required. to enable the IJ.Uant~tiec 

referred. to;:; in the recommendatio~ to be com:put~Cl., and descrf!Jes how their final 

computatlcn cen 1)e made. In An.'1e:X: U em:pha.~.ie, is :placed on the 1m:pcrta..'1~o of 

enlisting the co- O?eration of caJ:riers and. carriers 1 associations. Tl~e 

representative cf the International Chamber of.Commerce expressed the view that 

the 0he~mber mit,ht through its Transport Commission be e.ble to assist in assuring 

the cc-opere.tior.. of carriers' aszccietion,s in. countries undertaJ.:ing surveys. 

53. The ~'ul,-Ccmmission considered the broader asJ!eCts cf road transport 

statistics gcine; beyond the four fund.a.mento.l figures it studied in detail. It 

n:::Jted that for simplicity the fcllowi.."lg_m.atters had been omitted from detailed 

consideration: 

The measurement of ]asser~er traffic by road; (!:!) 
'b) \ __ The measurement of the mcvem~nt .of goods ici road vehicleJ draw.n 

by ·animals; 

(£) The determination, as· is required for road :plann:L.'1e, of the number 

~n<i type cf vehicles using·. certain .stretc.i1es of road. 

The dub-Coi!lL1ission also noted the importance of analyzing by·cCL.Imodity and by 

origin and destiriation total figUres' on the movement of goods in order to be 

able thormA.gh:ly to· study the relations between roao. anti rail transport. The 

representative of tha Internation(ll Lahour Organisation emphasized the importance 

of seeking information on the cost including the'labour cost of carriage of goods 

by veriJUS forms of transport. 

54. The .sub-Commission considerect the usee of road traffic co'Unts, with and 

without·sto:p:ping of vehicles to ihterrogate'drivers. It is of the opinion that 

in countrie~ where the road netwerk is hot dense, sto:p:pirig of vehicles and 

interrogating drivers at a num0er of highway :points might be the easiest way to 

cbtain the· total figures d.iscu~sed in :paragraphs 49-52 above and in Annex II. 

The sub-Commission emphasizes the importance of traffic counts in :planning 

improvements of th·e road network •. 

/VI.. SAMPLE SURVEYS 
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VI. SAMPLE SUilVEYS OF Cu'P.RlGl!T IWiEREST 

. 55. . The Sub -Commiasibn had before it for eY.a.raina tion the .third :ceport fJ:'o:t:~. the 

Statistical Office on Sample Surveys of Cv.:.·rent Intcn·est contain:tng descrir~tions 

o:f surveys ?arr:ted: out in d'!ff·er~ ¢~1.mtrie~nd in diff~rent subject field.s 

(E/CN.3/Sub.l/23}. 

56. lhe Sub-Commission once aeain would like to express its ap:prec:!.ation to the 

. 3-overmlenta and research organizations for their co-o]}eraticn in BU:;?l)lyine; 

information on the various surveys. It 1s apparent froj,n the available informati'Jn 

,:hat better sam:rling raethods aro beinG used in diffe:cent countries and that 

increasing interest is being shovm in tho xocorn.me::l.dationa of the bu'b-Cm::::.n:.ission 

in the. method.s of pre:paring sampling survey reports. 

57. The ·G'ub-Cor.111lission is pleased to note the wide intereut sl'Jo"im in the ::::eports 

of the sample surveys and is of the o:>inion that the qolle.ction of IJar·~iculars on 

sample O"..U~veys should be continued. It is i1opcd. J;,;hat the re:ports on i::1div:' J.·,1al 

surveys collected by tne Statistical Off5e;e from the <liff~rent count:deo wUl, 

to an increasinG extent, contain det1.ils on the Unes recorur.~end.ed by the Sub

Commission and that sufficient l:Jart:l.cula.rs vrill be avallable in the r..ea:r future 

for comrara.ti ve studies to be lllE'.de on various tec:micc..l aspects such as sampling 

procedures, desiens, costs or speed of O:Dera.tion. Such studies should. serve a 

useful purpose in encouraging the ado;;;>tion of bet·t:.er technical and organize.tional 

methods. 

58. The Sub-Coi!liilission considered in some detcdl several of the technical aspects 

of the National Saw.ple Survey (India) (=:/CN .3/Sub .J/t.7) and exprensed conside:.:·able 

:l.nterest both in the statistics to be made available end in the o:pporturrl. ty afforde·:: 

by the Survey to gain more knowledGe about many technical oamplinc 2rojleus 

connected '\·Tith a survey of this macn1 tude, 'Hhich is intended to be continaed f'rom 

year to yoa.r. The National Sample Survey is a cotmtry-·H:tde multi-pm~poDe surYey 

develOI)ed in the first instance to obtain data on rural natjonal income but 

ultimately to provide statistics for a. nt®ber of administrative and planning 

purposes. There 'Will be 1,800 sample viJ.lac;es d1:Jtributed j_nto about 600 strata by 

population or area. The number of sample villaGes will be selected in each stratum 

with probo.bility prop:)rt1ont1l to the area. of tho vtllage (or :rfopu.lation), or at 

random when neither population or area fiem•es aro available. At tho outsot, a.1Jaut 

sixteen household. schedules 11:Ul bo obtained from each v:!.llage. ?::numeration is 

/ezrected to 
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expected to beGin at the end. of September 1950. It is intended to Illake four 

successive surveys in the first year. 
' . 

59. The Sub-Coriimission appreclates the admin:tstrative difficulties encotL'1tered 

in the initial establis.hl:Uent of a country-vride survey and believes that after the 

initial smse's of· organization and operation are co!Jlpleted 1 t would be possible 

to improve tl1e efficiency of the sample design. This will be :particularly 

desirable if it is L1tended ultimately to provide fif)ures by stFJ.tes, or other 

areas smaller than national. At tb.a.t time 1 t will be necessary to inc-rease the 

num.ber of villace s :i.n the sample, Moreover, the results of the forthcominc; censm 

can probably be used to increase the efficiency of the sample des::l.gtL 

60. It is emphasized that the mag:n:!. tude a~J.d. ~:;~j;~;tn.uing na t'..lre of the s~'rvey 

offers an excellent o:pport1ini ty for expe:ci:ro.ent::tl vo:ck on a large s·cale, and 

the Sub-Commission requests that full accounts of the work in 1950-1951 be 

made ava:Ua1Jle to it at its next session, 

/VII. SAiviPLING 
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VII. SAMPLING Hi!;TIIODS FOR ES'.l'Il1IA'riNG DIS'illiBU'riON DY 

8IZB 01!' INDIV!D"JAL AND FJU:c::;y INGGNE 

.)1. At its fow.~th session the f)ub-Co:mminsion ~.~ave consideration to the use oi' 

sampling methocls for ostimatinc; di:;tr::.'bution by size cf 1ncUv:tdu.a1 and fam~ly 

income. It had befo:.ce it a l'e:port on the usefu:ness of these sta tistico f,)l' ·i:JJ.e 

study of variotJS econoruic and social l)rol1:l.ems, includ.in::_~ a descr:l}Ytior. of 

conceptual and sam:-J?linG :problema a:-cising in their C\'Jj_l)ilatiun (S/Cl'L ':5/S <o,l/27) • 

.J2. F;.-.-om e" social point of v:te>·r, it is clesirallle to oecure in.fo.l:'rilfl.tio':'l. en the 

~·.:r·o~m:tion o:L t:1e family or hoasehcl'l un:: ts \1hn::v; ~ nc0mes fall into J_cve .. : -~ 11G ~J:.::c 

brackets, in :par"cic:.llar those vrhoee incomtJs arc 1:-eloi·l s ;.:ancl.r.:u\ls 'lhi ~h are 

consid.ered to be tho minimum cor1.pati ole ~.r:i ·c:1 a d ~;~ent stanc".arcL oe 1 i. vine:" From 

an economic point of view: it is also d.esl:cable thri t 1.:.l:JJJ brera1·:,::.mm shou.i.'i chou 

the above j_pj'or.:nation. Such data cael. re lWecl for cel'taul rmr:poG08 in c:>r•.J:Xi.lCtion 

vli th tho res:Uts of faxllly living utu·Hec,. a snlj.1et C\t!. 'N}ric.i1J tl:ce ::::uo./Jc•r::m.:;_r-;r:J:icn 

reported at its second session (E/CN .3/";.,2), Data Gi 7:L.r.g r:,1ch inf'Jl':antion cc::1 

in most cou..n:tiries only be · soc1..u~ed f:r,Jn BB,L l_)le s1.u·veys l'eprer-;c~~·t;inc all family 

or household units. 

o3. Infon-:.ation on the distribution of income by size ma.y c~:Lso bo soc'v~n l f:::.·or·1 

income-tax forms, thouGh in many countries t.hese d.o not ci ve n~_~eq_i.:.a:t-:~ tn;'m·D"at::.on 

on the distribution of inco~ne in the lo·1Tel' bracl:ets. Tho t3ttb-Corm:d88io::-t \ld&J.t 

rnalnly wi t.h the use of sampl:tnc methods in 0he com.r•ila tion of income tax 

statistics as the general :problem ~.n houoeh,)ld rw.:;.:ve;;rs had been conGidoro:l c~t 

its pre\~ous sessions. 

6lt.. In general, re.li'1nce on sampling :methods in corr(9~.ling income ta:: stat.-'.ot;;;.~s 

has several advantages. In e.dd.ition t.o consid.Graoly reclnctng the costs n:c 

compilation, :tt yi.eld.s results nore q_nicl:ly an1 rel'Iili ts tho ind:l v:!.C.'.:tal :;. 0 L i'.l,, 

to be treated with c,rea tor care and by more hi ·~1ly qU:alifiec1 per so:r.neL '-Cw 

Sub -Co:r>Ulrl ssion, therefore, i-Tishes to draw the attention of Govorm:wntD ::1o~rT 

publishinG income tax statistics to the usefuJ.:wss of sam:pl:Tng Ih'OCe·~:LU':e;s il: thiG 

re!'ticular field. Noreover; since jncom,, t<J,X dat11 K:'e often not vel~y re~.i<.1.l)le 

for certain }.)urposes Oi-linG to under-rer:::--rtin.._: and. are subject to othor l:.·u:L tat~ one 

(for e:cample, differences in the time-rer1.ods to "iihich the ind1. vidual reLu::"ns 

refer, the treatL.~.ent bythe fiscal a,:tthorities of ee.:.~ta{n itc::.as s'1ch B.s cc.:-)ital 

gains and losses, (lo:precie.tion allmva~1ces e.rrl :lll·)'.J<:mcos f')l' d.e:pent1.ents e-nd. li.fe 

insurance), statistics obtained by sam.plinc,, iaBtead. of by comJ?lete emu:lsratiun, 

may be sufficient for most purposes. / .. ~, . .,J). BGcauso of 



E/Ciii.3/114 
T';/CN .?}Su"f.? .l/30/Rev .1 

r·:.~~:e 
r;r) 
t::_'-

5. Because of the confidenti=tl :ne.tl;.ro of the i:r1come tax retr1·ns 1 e:nc. aJ.r:;o .::':~:· 

e.dm.ini D t:::·a ti 7e ::-eacono, flscaJ. a.u thori ti e.s may not bo pro:p11red. to m:Jm the lxu::i c 

l!later:tal C1.va.ilal)le for ate,t1stica.l P'J.r:poses, .Somotil~Ies tho orig:l.nal rotm:·ns are 

;,.cccm:;:Jan:l.oc.l b;y carbo:1 CO]J:i.ei:.l cor;tahl.~!Jf:: the 111a~.n f:!gnres. Th:i.s 5.s a ·bett~;r 

r•roced.ux·e t:mn using d.ifi'e:rent fm:·.ms to l'e fLi.le1 in by the taxpn.ye:r·s for 

ctat:tsticnl FJ.rrosos. Howevo:~, either me.thod gives l)lO:~~o the."l is necessf',X'Y if 

cam:plj_:ng :methoc'~t:J arEJ to 11e nset}, If a san•:~le is to be used, a :pract,j_cal)le :metl1Gd. 

::y be t·o have the fiscal. ac1Jnlr~i'3tration COl)Y tho sic;nific<:mt data fro~-:1 the 

·e turns :i_nclude~l in th2 sample ork i3peclal forms which the1·eu:-Qon ~;u·e :fl'!.R:.::ed. to the 

ta tiBtiCE'cl au.thDJ::>i ti 08 e 

u, :')Je stathii'.ics sh.ou:d. be com::_J:Hocl by ;~e..t!dCLr· sanrpHng, and. t} }?oss~,ble 

· tra t·'fi·~ation by geot~rD.J.;llical are1.1s shou.l-1 l)e 11.S8cL j)1f<!l'l1tat:i.on ".lith rcsrect 

~o the Ei!:!Ll.lJ. l':L'oporti.on of' the IlOlillle.tion in the hic;h--:J.ncor.'le b:cackets uGLlall,y 

.Io:tchs hec.v:Uy :in the r:::.ec:;13_, ac;greea·ce8 an:l rJ.is~;:'ibu-si.:>n of aGcret:ateo collected. 

~ n the survoy. To im:;·:r·ove tho r:cec:i.ej.on of t:C.e res,1.'!.Ls j a ::.:::2 ee J;~Of:>"-'tio::J. of -:;he 

high-income Grou.pu may be includ0d. Detc;'l.J.(;1 j::J.St.rnctiuns wLLl be necessary to 

e..vJid that j_n tak:.l.nt; the S&J.l'le its uasic princ:iyles at•e uni:r;.t'3ntJ.\~t"13..E.y v:lolatec •• 

Yo::..l o~cB.nrp2.n, ir.~. t~1e cr1_se of l?e:reo:-.LS 1r11o 'tlerc Jato t:..1 ce11G..tllG in t~;.::ir ;.:·n·l,l .. t::rJ.r:3, 

or \vhos,:;; returns he.ve nJt yet been ar1p:co'.:ed by thu r. venue lnspecto:cs, su·u&t:~ tul:.ion 

b:f ot.'J.e1· retu:::'ns should not be po:cm:l. tted., iJLl.t repJ9.CCl!l.ent by the retm:'n of t:-w 

.P:revious ym.,.r muy be rossi.ble 1;nd.er e.J•p:..·o1I;:~acs e;jrcrunstances, i'lhe:ce the retm·nz 

G:JHtn.in infur:trl8,t:lon;· fo:c exampJ.e, on th3 nn.ndJor '.!:;: :'l.epend.ent ehildren, or ctl1er 

Lin_~,crtc.nt cllarE,cteristics, such inforwation sho'.llo. also be incluC..ed in tho 

: ;lCLUiri es • 

;y. St':tt:Latics of income tax rnay include joint retu.rr..s of husband. an.l vife h:rc 

cl.DrtEtlly :....·ef0r to ·Che jncomub of indi vid.ua.\.s. . Therefore, for obtt~in:i.:::J~ i111:'m: ... :£! tion 

:J:l the d.4.. st::ibuti on of family income other meth.Jd.s than those de&Cl':\. be-:1 abcvo 

;;.ust be used.. Hsre also t}l0 81..'.b-Co:mnds.sion vishes to drai·i' attention t;; che 

csefnJ.neos of uam:plinc lJl'occd.ures o 

).). Vcn.·~· often surveys of f~tily incomes v1i2l. l)O con1b:!.r.Led. with inquiries on other 

::;u.'!;jects, Sl~ch as ex}!end.itnre on go0d.s ani ser·vices anrl !J\ffiership oi: arJsets. Tl1e 

lef'lni t:ior.s of "famil;y 11 and "lncolile u to be U38d 1rill d.0:prmd ~m t~e J.'Ul'J0'3C of the 

su:cvey. In n1any Gv.rvcys the 11household" and not t.he 11:::'a.m:tly'' will 1)e cb•)sen a3 t:.EJ 

JJJ.i t. It is also pos 12"UJ1e to c cn.fi:n.e the A:penclins un:t t to those family members 

uho pool tJ.1eir incomes .for all ma<)m.• ex:rensos. If this is done, t..i-te fe:mily Iilembers 

/1~ho do not 
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1rho do not :pool thc:J.r incomes "itil be treated as serarate units •. Fnmil~' :m.em'bership 

may be d.ete:cnin<;lcl as of tl:,e interview date, or ~a.ci:L :person. who v~£3 .part o:::. t:2e 
... · .... ·. ., ., ,:,, 

family d.nring a :portion of the year may be included~ I:;:~ the firs~C. net~wd .is used, 
.'.' ... ; ,.,. 

only the income of persons being mem}Jers of the faruily as qf th·~ inter·,riew d.ato 

i·rill be included. I:ersons who started. earnin'--; an inco!c.o during che year, ne·..rly

fomed. famil:l.cs, and other partial~year epel:d.inE; ;mi ts n:.y be incl1.v'!.ed. :i.n the 

fJnrvey 1 or they 111.ay be excluA,eJ. altoGether. 

?9• In d.efirlinJ the income concept to be used, a ~tent·lon v:ill have to be given 

to the trea tr·1en·~ of such i te~ as income in 1\J.:ld, fa:.'I!le:i:s rroduc ti on for own 

conslJm.pt:ton, net :,·entEtl vr:luos of ovnwr-oc01..1.:pied houses, contributions t~.."' socj_al 

insurance and pension fund.s, frunily allowances o~ mer:1bers of the nrmod fore es, 

gifts, capital [~ins, and·p~oceeds from chance in o~nerahi~ of assets. 

Under eta. tellients of income in sample s·:.::.rveys nm.y be e.jC:pected to o0Ctt::', owing. to 

inaccurate rerortinc. ,Another sou::ce oi' l;onsible "bi3.S in the averaco ~.ucotles 

of families included in the samnle l11.'1Y m·ise i'l'om .ab0ence m..~ fron refusal of the 
... t. ' . . ,· .. 

families to co-ope:..·ate. llhereyer possible, est:imo.t.e!3 of total ineol!l"l del·ived 

from sample .suryeys sho~d 'be compared wl th ind6p.oniont eatimate::J o::' total 

:personal income, obtained as part of the evnluati:Jn of rot~.ona1 ~.ncorue, after 

d.ul.y allo7dl1J for dif:?erences in the t1nderly'inc income concepts. s,1ch com.Jarisons 

nay be carrj_ed out se:parately for the various lncon:e components, Euch as total 

wages and salari cs .• interest, rent and· d:i. viden.ls. I'~le ace ~u·aGy Q~.:' the inGl)ffiG 

data roay, under am;:>ropriate cil:cumstances, e~so be lm:proved throuc:h othor means, 

for example, by examining both income and exr,end:U~ure of the families Gnncern.:::d, 

and also the cha.nges in total assets bet\reen the i.;>eg::.rm:lng ani the end of t11'9 

year. 

70. 'The usefulness ox ... statistics of th0 distribution by size of fam.tly :incomes 

for purposes of economic aml.ysis would be greatly incree.sed if they a.l.'0 classified 

by composition and si~e, occu:pat:!.on, a:.td other far.tU.y ch.arr;.cteristics.. If 

population census ·data on clw-racterj_stics o::" ::.·em5.lies ru.·e available, the 

classifications selected fo:...· t11e srun.:plc shoul1 co::.:·res}''Jlrl ,.,i t.h t11e census 

classifications. This permits tlle sa.w.ple data to be b':.'Out::;ht intc relationship. 

with the cel'lSus: data. 

.,_ 

/VITI. S1'A'riSTICS 
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VEI. STA':riS'l1ICS Otf !NTER?IA't!ONAL HiaP..Mfl'S AND. TRAVELLER'S · 

71. The Po:ruJz.tion Collllllission at ito fifth session expressed the desire to have 

the Sub-Commission's Views on· the :poe.:>ibili ty of using sampHng methoc.s to obtain 

micration statistics (E/1711). While considering this question the Sub .. Commisaion 
: ; . 

had before 1 t the 1949 draft recommend,ations of i:.h.e Population Commission for the 

im11rovement of mieration statistics (E/1313, annex 3) ani an analysis of the 

comnents of Go .. verrlDlents on these draft recommendations (E/CN.3/90 and Add.l). 

'l'he Sub-·Co.rmntsaion also considered tl;o papers :prepared by the Secretariat and 'the 

Interna tiol!nl I.abour Off:1.ce (B/CNv3/Sub .1/26 and E/CN .3/Sub .l/L.6), wh1.ch contained, 

among other things, <Jrl account of 8:Cl1erimenta in aam:pl:lng methods made in this 

field since 1947. 

72. Accorcling to the d:caft recommendations of the Po:pulat:lon Commission, 

statistics should be obtained on all arrivals and, tf :possible, on all departures 

of inter:na. tio:na.l travellers (,vi th the exceJ?tion of frontie~ 'traffic) F * ·clc.saifiod 

into the follrt<iinc majo:.~ ca tec;ories ~ 

{a} At:'ri \rala from other cour.tries - ··-------------~---,.--. 

(£) 

' {i) Visitors (for transit, holiday, education, business, and other 
pu:r:poses) ; 

(ii) P.as:tdents (nationals a::il al:ten..':l) retur:;rtng a.f.ter lessthan one 
yoa.r ab:coad.; 

(iJ.j_) 'l'e:::ll:t"".lorar;r*i~ inuuJgrants: :t.e.J persons :l.ntend~_ng to. exercise 
temporarily an occu:pat1on, and their dependants (but not 
refugees); 

(:J.v) Perm~nent-x,* immi~4ants {excluding refugees or transferrea. 
:po:pula ti one) ; 

( v) Refugees (at times and places wbe:ce appllcs.ble); 

(vi) T:t:-v.nsfer:red :PO})ulations {at t:tmes .? .. .'ld :places where applicable). 

De1:.::~.rtures to other coillltries --..=,_.......__ ___ .-......... ___ ~--...-

(1) Visitors departing on co:m.:pl.etion of v:isi t; 

(i.i) Residents (nationals and. 8.1:\ &:ns) de:parting for less than one year; . . 

(Hi) Temporary** illlilligrante depa.rting; 

* Frontier traffic is the movement of persons residing in frontier zones, 
moving frequently across the border and often auth0rlzed to use simplified 
travel documents (frontier cards). · 

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

/(iv) Emigrants, 
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( i. v) 3mtgrar•.ts, t ,c:: • resV.encs ( nati011als :ani aliens) dep<J:"ti ilC for 
oJ.e yea:c or more: 

(a) Emigrants, excluding pe:rsor~s de~orted or t.L·.::::sfeJ.'.':"Sd 
populc.t i.o:us; 

(b) Pers6ns· rleport'3d (at tt~t1es aml placf.fs ''vhe:re applicable); 

(v) Refu13ees, d.epartlr.g from cc'..Fltri.cs "!n ":hich tne;/ lw.ve beon 
resi,Unc temporartl:r (at t'imot.: cn .. d. .vJhces vhor>? c-p:;,il tcable j; 

(vi) T:.."ansforred pop~le.ttons (at t·Lme:~ an.d. l)iact~s whure applicable)~ 

For categ·c:rr"Les ( i) ar,d (it) of botl1 arrivals and. Jepartu:v·es, only E.:imple countf:! 

of total n'.:::nbers arE> ;r-equ-tre,l; for categ•)r1es ( 1. i i) to ( vt) of 1~oth urri vals and 

departures, "the dra:t recor.'L"'!l.Emda.ti.O<"lS cell for tJlasslficnti.ons by ce:rte. in 

characteristics. In ·.~:1at ·followc, the term '.'travellers" refers to aror1. vuls an:~ 

departures i:l any of the r:lB.jor ct>tocor1.eo while the t•-'rm ":ni.grants" refers tc 

• catet;;or1.es (i.H) to (vi)·. 

73c Si.nce campltng he.s not ~ret ueen Ui'e·i cx~er.Givel;y in tl:Ls field, 

experimentation is· desirable to oetorrntno 'llihat rnot::w,is are best sui. ted to various 

cond.i tions~ It is requested that the Se·~::'r;tr~r;,r·General report to the Sub

Commissi.q~ at a· later session on the results of any such experi.m€mts ,.,hich. may be 

. carr"l.ed cu.:t tn any country. 

74~ The following remarks refer :r:;rime.:2il;>r to t}le use of sa:..'lpllng raethoG.s 'i.n the 

collect'i.on of statistics ut the ttne when the travellers cross the fl'OY!tLer. Cm 

that occasi..o:.1 the usual frr.:mtier formaJ.ities could generc1.ll.: bo so o:ccaaizod as 

to permit the -iient"i.fication of travellers in the znB.jor cc:.tn.r,or-tes of ar1·i ve.ls 

.and depaJ:!turer throuch simple verbal questions; tnuc it vouJ.d. bs poss\.b.lo to 

obtatn at lea.ot the totalo of the I'l!B.jor cat0gor1.es b;r complete en.;une):ation. A 

statistical form contatnlng app.ropr·iate questiOi.lS couJ.d tbe·,l bo h2.ndod to 

travellE!rS· rAco3nlzed. t.1.s liJ:i.,grants; in order that no bi.as be in:troduce0. b;:,· ncn

:r:eeponse, a~tntctrati.ve uethod:J can be dev~se1 to ensure the return of ell 

statistical forms b;r· mi..grants. In ru:.·H1:J' cil·cu~nDtances, holmver, 'it ts not possible 

to identify the major catec;"JI'i.es l'ltthout. :".·X!.:: i.J.<·r;.tbl<3 extra exren,1e, inconvenience 

to the .travelle"fO and .a-:'!.rH t tonal work fo::.' t:w pnrsor,nel en::.;a.c8cl tn frontier · 

control. In that c~;se; it ma.y- be :roseible to fl,_ev'l.se sa.m:pliue methods which, 

'N'i thout excessive expense or inconvenience, litll :rteld the "~owJ.s of tho 11lc'1jor 

:categories and the desireJ. '.ia.ta on charactel"is·cic:J of rrrLcrant:3. J:;.'Cperi..mcnteticn 

wtth such-methods i.s part1.cu1a"t'ly deslrable 1.n co'mtri.es where the existl.ng 

m~thods provta.e· stati.sttcs 1:>n only .certain types of migrantc, cuch ac aliens, 

/nattonals 
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nationals,~~ or pe:c"sonG subject to mi.li. tery ohl ie,ations, or 1"1'here rn.~.gr'?.tion 

statistics a:r-e obtainec'l. only from popu:ation registers. By the agp1'_,~ation of 

sElmplincs method;_: at the occasion of frcnt'ier cc)ntrol, it may be poss1blo for suc'1 

countries to obtain comprehensi. ve, internattona.ll;y comparable statts·~tcs at a 

rea sonaole cost ~:mri without cauBing excessive lnconventence to travell0rs. 

75. Even tn tllooe countries whore the t0taJ. numbeJ.'S cf arrL vals and departures 

ln -the vari.ous major categories are obtained by complete eml'.llleration, it may be 

il.esirable to use sampling methods tn collecttnG the desired statistics on 

characteri::::ticE'. of micsrants. S:::urplinu fer che.racteristics mt,3ht be 

aavantar;eQusl_y uned en occastons when: large nuT!lbers of migrants arrive or depart 

throug:·1 the m:;me frontier post on the same day (e.g.,, arrival of a ship carrylng 

I::J.Bny imra1;:;:cant[~). In i.;len;}" such countries,~~ ho-.v:ever, t:11s appli.r.atton of sampling 

ffi[:,y no":. be advantasoous uncler o~"dtnary cond1. tions; since the micrants ordtnartly 

represent only a small proportt!>n of aJ.l travellers, their number may be sma.ll 

enoueh, u::tder most conc!:l. tions 1 to Ilermi t e:o;il:plete cmmeratlon of the!.r 

charactertottcs w'i th 1i ttle expense or dLfficu.l.ty. 

"{6. Three kinis of sampl~ng plans can be constU.ered. for obtaintn,·; data on the 

total munbers oi' arrivals anl departures tn vartous major catec:_:ori.es and of the 

characteristics of mi3i'B-nte: 

(a) Collection of data from one tro.veller (or :atgrant) sel.ecte(l at randorn 

o·.lt of ever1" n trn.vellers (or minrants); 
< - l:> 

(£) Co.llectt)n ,:>f 1ata from all travellerr. (or migrants) at su-tta.!Jle 

intervals of t~mB, for exarJ.pl8 1 on eve:cy eighth day or thirteenth day, etc., 

wi.th equ~valent rates o:f:' selection ln the case of non-daily transport 

servtce3; 

(£) Oollect i.on of "l.ata from all trave.Uers (or ni3X'ants) arri v-tng or 

departing in eertatn shLps, atrpJ.anes, raUway trains, b1.wes 1 motorcars_; 

and other conveyancef' 1 selr:ct;ed so o8 to constitute a properly ·destgnQd 

sample of ~onveyances. 

These methods can be combinec.; for ex;~mp:.o 1 samples might be taken on- certain 

days or in certain conve,Yanoes 1 compriE.: tng a certain fracti.on of: persons 

travellinc on those da~rs or i.n thos~ conve~rances~ 

77. If the method used in to collect data. from ever;)' ~th crayeller (or migrant) 

there sh)uld be an easy, automatic way of selecting the tre.yellero at. the 

specifiei intervals.. Ono possible method. which could be tested tz to give each 

/traveller, 
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traveller, at an early st0.ge of the j0'1.r~1ey ac:r'OSB the front'!.er, a cn.ri tak<m 

from. a packaGe tn which a. disttncH ve marl: woull have been placed, lt1 aJ.van.ce, 

on every :9:th card. Thus the travellers bearing the disttnctl vely Dr1_ <i:"ed oard<3 

coulcl subsequently be required, at the frontier post, to give the tn~_'o:rmattcn 

needed. for stattctical purposes. A variation of this method, 'Hhich mi(~ht be 

effectt ve un:J.er some conditions 1 is to make the ide·at-;_fyl<:u_s carrl t tself beaJ;' tr.e 

q,uestl.ons. for statistical purposes, which W•:>nll not appear on the cards gtvE;n to 

travellers not selected for the sample. 'l'he latter vurt~~tton mi,;ht be eBpectally 
I . 

effectt ve wh~?:>'e some card. (e ·G·, a lan.O.tng card) must be ftlled out ln any case 

by all travellers; tb·3n the cards t;i ven to those aclacted for the sanple could 

merely bear nK.Jre quc::ttons than tb.o otherso By any of these methods t t mil;ht be 

poss'l.ble, unler certain conditions, to expedite operations at the frontier poet; 

by fOl'i::lil'lG one ox~ .more. spec tal queues of' the trEwellers selected for tho samp1.e, 

so that they could. answe:':." tho spectal ~,wsttonc_, fUl C,JUt the stati.stical for~ns, 

or have their filled-out forms lns;}ected., v.rht.la the other tre.vcllers c;o throueh 

the usual formalittes. 

78. The raathods of col~ecttng ll.ata from all trr.veJ.lers (or mtcrants) at 

selected intervals of time or in B~;lected. conveyanceG h:we tb3 disadvantage that, 

for a etven m~mber of travellers or migrcnts, they produce estimP"tes wtth 

increased sampl inr~ vartauce resultinu from vartr..tlons bet1-reen da.'rJ or c:)nve~r£mcer::. 

On the other han0_, they may, un,ler some c trcmnstancec, involve feve:c 

aclm.tntstrattve cHfficulties. t~xperim.ente.l sur·,-eys may give some i.nli.cati::m of 

the loss of efficiency resuUil1g from tho une of these methods. 

79. The Sub-Commission stresses the importance of appl~•in8, in any e:xperiments 

with sam.pline for the collection of stattstica on migrants and kcwollerEJ, tho 

general principles that are valid i.n any sampling work, in particular the 

followt ne : . 
(~) The selection of elements in the sample shoul<l bo effecttveL/ random, 

since .. the selecttr:m of e~ements that Gl'G considered.?-. E:r..!?~ as 

"re:pre sentatt ve" introduces unknow~~ble b Lases. 

(£..) Schemes provtdine for voluntary response are hazariou~: if many persons 

fail to respond the results may be seriously biased • 

. ·(s) If the travellers· or mtsrants incl'.lded in the sar:ple are a.sked to fill 

ou ~ spe,c tal stat tsti cal forms 1 the;i· should. be ,;i ven . ample t.Lme to do so, 

and the forms should. be collected before th0y .l.eaye the front:ter post. 

/(d) If, for 
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(l) IZ;. :".':•:c an:r ren.so:1J th.er·e are c0DFJ{1eral;le num'Jers of pe!·s·Jns v:ho do 

not rcs~·nnd., the resulting biao9U s~l<:'·U::!.d he i.nn;ntlgeted frcar. t·.:r.~~ to time, 

for axai'lrlo by o~Jt-3.in'i..r..g data f:•n1rr ,,~!r.a:~l rmr:obG:rG of trav~?llerG o.t 'i'"G.ri.ou.:; 

f::.•onci.e::.' p0sto in s~.wh a way that ths:r'3 cdn be no no:1~res:ponse. 

f':u. T1e i:3u0 -·Com.'llisston calls R.ttent.-l.r.:n to tbG advan·<;tJses of collaboration 

bet"'vsen thb i-iuthori ties of noighbnuri.ng cou.ntr·Les i.n the operat-t•Jn of 8-ny samplinc 

e:xpe:rirtl0~L8 1v:::~.ch may be unJ.s:>:.'trt.ltelJ in :.r.d.s fiald.; an::i. Th)t;:;c tbe sugGestion 

concerntnr; :regional e.r1•engomentf:.l IllfJ.(le b;r the Sto.t-tstical Coriunlsslon (E/1696/Rev .1) 

P.nd by 1;l1e .Fc::_ .. :;.l:.:.r-.t·J~l Gummi.sEJion (:r;/J.7:;.1). Such colJ.a't,orCJ.t;"!.on "Would be helpful 

in i.!~lf!:CO'\ii.r:p ~;h•;o c~.F~_ :•''ttl.> 1 li t;y of :;:'csults obtai··iei i.n the c-:nintries concerned· 

and J:rtt):!.'G l.,.,_a:\T l t lV.'8'3Jblo to achieve substantial reCi.'Jcti..ons i.n cost. Tiagi.o::Lal 

arrr;.n::;omente may F'OYe e::).si8r to achieve if they bet.;.r on the application Jf 

m:cmplln: schco:."es, wlll.ch are by nat~lre pu1~ely ste.tir:>t teal, than if the;r 1-mre to 

ombre.ce trw operatioEs of r..:.J.min1strativ3 front1.or ccntrol e.pplied. to all 

traveller8. I·~ 11:1ay in parttcuJ.ar :>r-'Jve t~.fi"Jan:~rl.:':em~s to hetVO statistical forms 

<listributod t0 travellers by the mlthoriVeu of t:1e country of (:r;;parture and 

collected by tlN autho:d t~es of thn courl·~r;y- of arri vnl, ,lue eare being taken to 

forw::J.G.te th0 c;_utJst;_oa so a::; to :r;ro-vt:l& the s"Sattstics riccLred l.>y both countries. 

81. 1•1J1ern d-:tta en Uv3 total nurG.be1·s in va.ri.ou.s catego:::i.es of arr~vals and 

departurei~~ O!.' o··:l the cha:L'act;ertst~cs of mi~rants: a1"'e ol:;tained b,' con:p.lettJ 

Ot:l,Ell":i::'nt:1,•.)n, :Li ::::-:.;;.· :r»;v·-.?~"' ... ;..:c1ei:V; l~1 v.~c:7~'l1 to lfl:>:"'.,~J:;.r Ha.<a;,.i.:'i:o¥J; nJC:iiJmlt• :ln 

te.b-~<l'lt-!n,1 thP x·es· . .<J.t::;. 1'he use of sam:;?llng i.n tabuintions on thesi3 sa~)jects 

cc.;u.ld follmv fai.rl:r lrell standa:;.:d:ized me-thoJ.s and ";·rould offer sevural special 

ad.var. tace s ~ 

(~;~) It may prove easier for th3 ager .. c;r re~;ponsible for the Gtat.isttcnl 

tatulat~ons to Get accosa to a s.o,m-ple of the documents used bJ the S¢encics 

controlU.n7 the arriv-als and. depurtt~res of international travellers, or a 
' ' 

sa:rr:ple of the ropu.lati.on rnct:'to::-8 >)r othor records, than to surve;r the 

ent.L:·e D1.."l.t0ri.'lls. Caro s~1oul•i :J•) t_,::· L:L~n thet E'U,Jil sem.ple i.'S selected so as 

to be; unb-i.aeed. 

(p) famplln,~ makes it posr:Ji bj_e to obtai.n tabulations of uhich the cost vTould 

bo prohl bi ttve L' ·they we1~e carrteJ. out on the basis of complete enumeration" 

•fhi.s shouli fa.ciltt'3.te th0 'improvement of the ii~te:t~nacfoae.l compa:cab'i.li"ty of 

the statt.sttcs in q_uestton, which are regarded as being erav-ely defective in 

this respect as w·ell as f:com the. point of v-tev: of c6verar;c (I::/8o5) ~ 

/IX. DJ:1\lOGL--iA:-1UC 
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Ei2 • . 'The plans for a stUdy of' the ·thter-rele.tionshtp of demographi.d 1 economlc and 

social factors in India were presented to the Sub-Commtss:ton for l ta . 

ccnoidoratton (E/CH.3/8ub"l/L.3). The study utll be·.nttdertaken jotn'Gly b~r tho 

United Nations and the Goverl:J.ment of lndta and was C01.1Stdered by the Po.pulatton 

Cotnm:tssi.on at its flfth sesston e.nd b;r the Econom'!.cr and boctal Connci.l at 1.ts 

eleventh sessi.on. The Sub-Commtsston noted the recommendation of tho Population 

Conuutssi.on that "thls pilot survey be considered as only the first step in a 

continuing program..me of field surveys o.esigned to obtain data on vario<At3 aspects 

of the inter-relationship of d.er:10graphtc, econorni.c and socl.al factors in 

selected. areas of Indla" (E/1711). l3eca11se of the ln.ck of LlXp&rience tn this 

type of survey and because velt'l conclustont3 can be bu tlt up only by means of 

lon.g-torm observations, the Sub-Commission completely endorseo this vtew of the 

Population Commission. 

83. The Sub-Colllmission noted that in In,Ua,· the routine regi.strattort s,ystem had 

failed to cover a large fraction (of the order of ltO per cent or more) of births 

and deathe, and that attemptf;l at obtaining data on births and d.ea.ths by hou.sehold 

surveys had resulted in omissions of a similar order of magnitude. The 

Sub-ColllDliBE!ion is strongl;r of the opinion that a considerably higher level of 

aecertatnment in the household survey \-rill be necessary tn order to obtain 

reli.able and trust'~-rorthy reS'alts in a study on the varying aspects of economic 

and soctal condi.ttons on birth and death rates. To this end, the Sub-Commission 

recom.men<is the undertakinc of preltnrtnar3r stucltes to compare the efficiency of 

dtfferent surve;r techniques. The Sub-Commission feels that such studies wtll 

also bo h!3lpful to the local ad.rntntstre.tlon in establi.shing suitable methods for 

recording births and deaths. 

84. The plans for the study of tnter-relatlonshi.p8 indicate that three or four 

areas of contrasttnc economic development ma;y be selected within a geogre.phical 

regton. The Sub-Cormnisston suggests that wt thin the limi ta of bn~1getnry resource£ 

the groups of contrasting areas should. be sclectel from a fm·r strongl;T contrasti.tlf 

geographical regions. The rosults of such replicated studies vral be very 

valuable in revealine. the bohavtou.r of popula t1.o.ns wt'Gh different soci.a.l and 

ethnic backgrounds. It has been notel that a National Sample Snryey ts being 

/organized 
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or~ant~ed on a conttnutng bhsts under the auspices of the Government of India 
·- ·. 

an(l t1w costs of repllc~Horis tn the ·stud.y of inter-relationships may be reduced. 

eubstrmt~_ally tf some co~ortiinatton can be worked out between the two surveys. 

O:s. 'fbe 8ub-Commtrsi:)n feels that tho atudtes wUl offer methodolog!.cal·gutden~ 

ln cu1'-tatn t;rpe<l of statistical sampling problems and requests thnt a repo1•t on 

thdr pror~ress be subml.tted to the f~fth session of the Sub-Comm.tssion. 

•', 

/X. FU'.IURE 
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·X·. . FUTURE PROGRAMME OF WORK .. 

86. At tho request of the FMd a'hd. Agrtcu'lture Orgcntzatton, the Sub-Cor'1ll;1.n:::.:ton 

at tvo of 1.ts pe.~t sessions detillt Wtth tho problem of agri.cuitural statistics 

and me.d.e cfirtnth x·ebo~hu:;ncti.t-tons; for tmprcvtng 'the methods of dat'J. collecttr.;m. 

It to n::>ted that the FAO 'i.~· ~ow ~king a stud.;y of the methorls of agricultural 

data collection tn cltfferent countries, parti.mlla~ly tn unier-dcveloped a.:reas 

(E/crr .3/S,]b .I/29)'. Tae Sub·-com."!ltssion wishes to e.Aamine the results of this 

study at tta next sesston and also the results of the censuses of agrtc~-~lture, 

tn· so far as available, to.give further consideration to improvement of 

statistics on acreage·, ·yteld ano: forecasts~ 

87. The Sub-Conmrtsston ·sug;je-sts the followtng new i toms for constcleratton at t ts 

next ·sesston: 

(~) Statistical techniques for the devalopment of methods for testing 

standards for international trade c·ommr)dtttes. 

(£) The use of survey- and experimental techniques .in the development end 

improvement of·agrtculture and small•scale tnduiitry. 

(£.) Nutri. t't6ri stt~dtes. 

88. The Sub-Corr.llltisaton su3gests also a few other t tems to be takon up at a 

future ·session but not necessarily at i. ts next session. ·Those are: 

(e.) The.ory of extreme values and ttfJ technical appltcat'l.ons. '.rhe 

Sub-Con:tmtssi.on ex:presseCl. 3eneral itite;rest tn thin aubject but felt that tt 

lTas in no post t'tcm at· present to eva:lun.te the ·thAo!';;r o:r.· to con:sid.er t ts 

application~ It was <hlci.ded iihat further discuscton si1oUlcl 'te r.'!.eferred 

unttl.a fulle~· expoatti.r;n'wac possible·. 

(E_) Sampling methodt1 for' colleotinc data on dtstr-tlmtion in the fteld of 

t:rade and commerce. 

(s) Iviethot'!.s -for f:ampltng fol'ms <:clreedJr completed for ndmtnl:otra.tt-ve or 

slmtlar purposes. , · '· 

8;1. In. connexion wt th s011lfl of the problems d.tscussed in tht:i' prececl tnt: c:f:apters, 

the Sub-Commission tndicate•l the dosi.:r.abUtty of expertment£1 strrveys for 

developing: auttable methods of clata collection. S1~ch sucget:tions have been· made 

tn regard to measuring of ·e0od.s traffic by road.; stud~.' on inter-rr·Jlattonohtp~::of 
dem.ographtc, economic and sociai ·fa:ctors; ·and: collection of otat toties of 

.... .. ' ·' 
.I 
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h'ltern.athnal migrants and tra'tl'elle:rs. The Sub-Commission requests that the 

results of' those experiments shoU,ld be mao_e available to enable it to give 

f1.1rther cons:ia_eration to these pl:)oblema at its next session. 

90. 'l'he Gu!J~Curnmissiori wotUcl al~o like to eY..EJmine the results of application 0f 

sam:plins meth)d.s in studies .such as, national inootne and income cUstrj.bution, 

family liv:lnts :lnq_uiriel;l and. other subJects in which it h~s expressed its 

continu:tnc intEJrest. It ,.1ould also like to examine the resul·Gs of the 

arjplicB.ti ')Il Ji' se.r11pling methods in the recent :population censuses if particulars 

P...re B.V<e"ilablo. 

91. The phrticipation of observers in its.discussio~s has been an important 

feature in all sessj.ons and the Sub-Commission wishes such partic~pa;tion to 

conthl:.J.G. I-t, _hafi been obse!"'red that the ex:perience m~d outlook of experts who 

can ar.:·ange to D .. ttend meetings in I~ew York and those who can do so in Geneva 

varies; cmr~ the Sub-Corrll!lission finds this variet;y of experience- vory- useful. 

Unce the :;:·ou:rth session :ws r.eld in New y.:)rk, the Sub-Commission requests that 

the fL'th S08<;l,m be held_ ~leewilew. 

92. TJ:1.s Cub C;ommission notod the fact that the 27th biennial session of the 

Internat:i.onal ,·,tv .. t:!.stice.l Institute '1"7ill be held in India in December 1951. 

This Gessior:c 11::.11 be attended b;y- a large number of the outstand.iUB statisticians 

fr-)m a t.;,re<.1t :rt12 .. ny countries. It is the Sub--Commission's view that it would be 

verJ :::r'.v <JntnGc )US if the fifth session of tbe f:>ub -Commission could be held in 

India e :l ther JU6t before or just after tlltl 27th session of the International 

Statjsti::;cl Ins·citute. This would :permit the direct participation of a number 

of addit.ium:d. ex:r;erts an(l_ ret;,iona1 part~cipants, >·Jhich vlould. add both to the 

tecbn1ca1 accomp1isbments of the fifth session and to the speed with which 

Sub-Commiss:ion .:cecomm.end.ati-::>ns could be i:un>lemented in the different countries 

a.nd particularly in the under-clevelo:ped areas. The Sub-Commission therefore 

urges stronGlY that ever:; eff'ort be. lllti.re. to set the c1.ate and place of the fifth 

session t·1 coincide with the 2~(th sessi:m of the Institute. ln making this 

recolilli1Emcl.<::·,ti.on, the Sub-Commission t:)ok account of the fact _that adcli Uonal· 

financial Jm_pl:tcatLms might be involved. 

' \ 

93. In the e't8nt the,t it :proves not possible to hold. the session in:India in 

conjunct~i..on -v1~i. t,h t!1e Institute 1 the Sub-Commission recommends that the fifth 

session be held in Geneva. It also recollllllended t~t. the session, if not held in 

December j_n L11-c~_1a1 be helo_ in June or July 1951 instead of' in September because of 

commi t.ment.s ···lhich members have for other scientific. meetings in September. 
/ANNEX I 
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There ts appended here an actual sampling plan for a census of population. 
' ' 

It is a single stage J?lan, and i.t possesses ~ feature not m.entioned before, 

namely, a 10 per cent sample as well as a 1 per cent sample •. The 10 per cent 

sample ts tntel)ded to follow ~he-1 per cent sample, and to give much inforiJJ{l.tion 

that ts imposstb~e to obtain with the 1 per centsai!lple, .The 10 per cent sample 
. . 

should nevertheless bo ready mop.ths ahead of the full 100 p~r cent tabulations. 

The ~amples. 

Sample 1: A 1 per cent sample of E.D's (an E.D. i.e an enumeration district). 
Each. E.D. _to. be processed completely (Plan A). -

Samples 2-10: _Each of these samples ts an independent 1 per cent sample of E.D' s. 

· Procedltre for dra•t~ing. the samples 

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

2. Dt vtde them into groups of 100, tn the order. listed. Number th$ E.D' s. 
· within each group_ from 01 to 00. 

3. By ·the use of- ~andom numbers dr~w 10 E. D's~ at random from each group of 
100. 

4. The first E.D. drawn from each croup will be a number of a 1 per cent sample 
of E.D•s. This ts Sample No. l, and it will 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 
constderatton of the standard errors of the small or doubtful freg_uencies. 
Some of the results should be read.)' within a fsw months follol-ring the date 
of the census. 

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

7. Sample No. 1 will then be tabulated to make the tables that are planned for 
the 10 per cent sample. 

8. Samples 2-10 l-Till 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) ;fqr t;be tables that. 'vill already have been publishe4 
for Sample 1~ - · ' · · · 

9.. The average in a:ny. cell will be the result of the 10 per cent sample for 
that -cull. 

\ 

/10. Each cell 
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10. Each cell -vrUl have ten i.hdepend.ent esttmates from the t.en sets of tables 
and these estimates vrtll provide ntne degrees of freed.1.)m for the estimate 
of orror. These es't"i.mates of error will provide a basts f0r- dectstons as 
to what tables are $ufftctehtly accurate for publication.* They will also 
p:rovtd0 a basis for~ -

(~) 

(£) 

l'abltshtng a statement i.n regal'd to the prectston or· the 1 per cent 
sample (SaiD:ple Ho. 1 1 alreaci.y published.); 

' " 

P'lbltnhing a statement tn regard to the precision of the 10 per cent 
sara.plo •. 

11. For 1lectcUr{: what tables to publish 1. t will not be necessary tn most cells, 
perhapa 95 per cent of them, to calculate the stand.erd erro:;_· or probabtli. ty 
limits. It. w·af be obvtous, i.n most caseG 1 ·that the cell ts strong enough 
fer publication, or too weak, A ca.lcula:t-ton can be made for an;y· cell for 
vThi0h an actual estimate of p::ecision is destrec~. 'l"'he range may be used 
fur this 8Ctlmate 1 t:f cleslred, with th·~ ad.vantage of stmplictty, as the 
calculatton is ve1·y rltuple. • 

'12. Naturally, the decision ·an which to publtnh a certain table, and on how 
much d.ete:!.l to ·publi.8h, will not 1epend on any hard ·and fixed rules Of 
precis ion. The possible tic:~es and in:.su.ees of the data should be k13pt tn 
mi.nd.. Often the user of a tnble will be interested tn the approximate 
retto of one cell to another, Emcl not on the magnitude of an;r one cell. 

13. The above plans vr!.ll not dela;r the 100 per cent tabulations. Actually, 
the 10 per cent nam_ple, bei'nc a sample of whole E.D''s. will be 10 per ·cant 
of the 100 per .ceut job, The rematntng 90 per cent. will be completed .and 
the l'esu.ltu p;.<bltshed, tn the usual tiL'le. However, the tabnlatt.on programme 
f•.:~r thfl J_.OU uer cent job will be simplified because, for many tf not moat 
p"l1.rpoces, tho 10 per cer~t sample will suffice. 

14. If' a t'YK)·Gts.ge pllln ts req_uired (Plan B), the estlmat.ion of the stend.ard 
err')rs is u-naffected: the standard errors are ef::ttmated. by the examination 
of the var'l.abiltt;>,. of the ten samples, Just as tn the Bingle-stage plan. 

* Instearl of calculattnc: an estimate of the standard error of the. frequency tn 
any celJ, e.s estimated from the ten samples, some statts·ttctann may prefer to 
rr~ke use of the fact that th~ probability ts only l/10?4 · 
(obtatnEhi as {l/2 )lU that the lowetlt (or htchest) of the ten esttmates of any 
cell wtll be found to He above (or below) the medtan of the 100 per cent count, 

/AI'TNEX II 



,: 

ANNEX !I 

• L. E/ON.3/ll4 ·. ' ·, 
E/CN. 3/Sub,l/30/Rev .l 
Page 35 

. SAMPLING TO MEASURE ·THE GOODS TRJ:l.FF:tC CARRIED BY ROAD MOTOR VERICU:S 

1. ~~~ 
I 

(~) '. :Economlc Commtss ton for· EUro:pe: · Report of the vlorktng Part~, on 

Tra~sport Dtattsttcs on tts third, sesston (E/ECE/TRANBi224) referred to . : . : : . . ' ' .. -,. ~ ~· . . ' 

below. as ~T ~ 

(b) Ecoriomtc Commi.ss1.on.for Burope: Report of'the meeting of 

s;attsttctans h~ld at. The Uadtw on 24 to 2·9 July 1)50. (TRAHi3/trl?/4) referred 

to below as s. 
(c) Untter" .. Ncttons Stati.sttcal Office: "International Standard 

D;ftntti.ons fo~ Tr~nsport Stattsttcs;' (3tatlsttcal P~p~r M 8) referred to 

bel~"' as ~te. · Tra~sport statistical tcrmc a.re used i'lhere possible tn the 

sense of these defi.ni. tiotw. 

(d) Unt ted Nat tons Stattsttcal Office: "The Preparation of Sampling 

·sJrvey Repo~ts" (Steti.~ttc~l Paper C 1, revlsed) referred to bslowaG C 1 

rev. Sampltng theory terms·are used tn th~ sense o:f this pe"per. 

2. ~a ob,jfl~t of'-l.h{s o~~d;y 
Aa ~ktatned i.n p~ragraph 5f of :the rePort to '-which this atu.Q.y is aw.er.ed, 

' ' . . . ., : ' 

i. t 1.S dt)Cired to measure apprOX1.ma:teiy the follOi~irit) quantities for goods traffic 

carried. by road motor-vehicles:· 

(~) Vehtcle ·ktiometres ,· ioaded and empty separately (Y,'P·, pa;agraph 24); 

(b) . Capa~{ t.'l tn ton-ktlome·~~~s o~ the basts of· ld.lometres actually run 
' (~p ~ . 24}; ,. ·' ' .. f : 

Co) Tons 'ioaded (M 8, 23a; ~1P, 24); · 

(~) Freteht. ton~ktl~metres.(M 8, ~~3e; vlP, 24). -· . . 
This study outltoos a method of measuring these qurmtittes by samplir..g and wtll 

tal~e th~. view that tons lo~d~d i.~ ~or~rctal traff'ic ·(r-1. 8, 17) and freight 

ton-kilometres in commerci.ai tr~ff1.c are the funda:ne~tal figures required for . ' . . . . . .. .., . •' .. 
economic purposes. It suggests that vehicle-kilometres and capacity 

ton-ktlom~tres can be obta·inerl as .a b;y<.product of the' process used. to obtatn 

figures for toils lo~ded and ton-kilometres. 

3. 'I'he tiframe" 0~ ~Thich a. sample is' based 

The. frame (c 1 ~ev., 2~). ts the set of documents on which the chotbe and 

utlltzatton of a scmpltng method ts based.. If possible 1 the' fra~1e should be based 
:, ~ 

/on. docunentary 



r 

' I 

' '· 

E/CN.J/114 
E/CN.3/Subwl/30/Rev.l 
Page.3G 

on documentar~r material ail"eady avn1.lable tn the country tn guestton. Thi.s 

;llb,tertc.l r.Jay refer to: 

(~) . ~he c&~;rt:er: (permits to carry, pe1:mt ts to buy petrol, reports to 

~uper~tciory ~~tli#ritle~>, insurance docu.ments etc.); 

(.£) '."Phe vehicle (census, registrc-~tton, tnsur~mce docura.ents etc.); 

( 2_) 'l'he goods ( fre teh t documents) ; 

(S:) IJ.'he 1:)cale i<There the carriage takes place (road maps, etc.). 

The nature of the. avap.able documentation must determtne the sa.mpHnc procedure 

tnclu•llnc the choice of elementary mitt, si:uhi:>le .. unt t,. samp+p e-tc. 

(C 1 rev., 2b, c, d). 
4. Th~ c!lfl).ce of a' _swn£1-J-."lli~ met~ 

In tht s paragraph the. choice of a samp1-e ba._scQ. on each ?f the four types of 

material Hated. at parEtgraph 3 above vti.ll brtefly be discussed. It ts not 

: lntend.ed. that the d1.scl.lssion: shall exhaust all possi.bJ.e twes of" the mab-.1r1.a1 
-' .. , 

uhich may be a:ifailal•J.e. . ,_' 

(~1) ~.1ample of ~~~1~!'2..· Bece.use of national registration lmvs, a frame 

busecl on tncli vldual vehicles i.£ probably ~as test to construct and u 

stra'ttfted (C l rev., 2h) sample then easiest to set up. The opere.tor 

of e;;\ch lndivi.dual vehicle, v, selected. would. be asked to report on the 

performance (loads handled, kilometres run etc,) o_f v in' the time period 

P (say a month) covere1l by the survey. But ln mo~t caBes the operator 

of v wi.ll ~not be able to report on the. perfqrmance of v durin--; P •.mless he 

knows at the begtnntn.g .of P t~~t he wt.;l.l be e.sk~d ·to do so, ~uch kriowledge 

uoul1l1 of course, i.ntrod.uce bias into the sample tn a \iay which, ·while 

p::.·obably not_ serioi.ls in· the. ca?e of. op~rators of sinele veht~les, might· 

be serious where· the vehicl19 in g_uestton 1'ifi.s one r:Jf a fleet operated as 

a unit. For instance, if an operator owni_ng three. id.(mtical vehicles 

ua.s told at the beginninG of P that he would be .required to report ·on 

a specific one of them, and: tf, for e. pe"r~ ~f p 'he had. only work enough for 

t\-ro vehi.cleo, tt would embarrass htm to know to which of h-is three vehicles 

to assign the work. The objection just ~escribed. t~ here considered 
' I;; ·' '•' 1 

suffic i.ent.ly grave to make it undesirable t9 base the survey on a 

stralghtforwa1~d sainp~e of vehicles· .... I,t 1..~.1 . ~~~~-~e~ ,' ·. re'b'~rtdnendea. tn 
. ; . .·· . ~ ' 

(d) balm.; t11at ·in .~certain cases a sample .of .ca~~1i.ers b~ ·o'ti's·Jd on a· sample - . ' .. '.~ 
. . ' . : (: ; : . .l .. 

'I·, of vehicles.· 
'"\, 

/ ( Q.) HL;hwa;V 
&;. 

~ .• ·' ; • : ' : I 
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(!?) Hir,h"!i.,y_i~s_.£.2_L.:Ets .• " T:1e :fre.::1e for a htch,·my· traffic comi~. ccn 

probabl:r be constrJ.cted in e:1;; countr::: but i.n countrL'e2 ,.,:te:cc the roo/. 

network is at all iense a h·affl.c count ts so cumberr-,orre ancl expenBi :e ~h~::,t 

it should not be unJ.ertaken unlePs the pm~.dty of· cTocumento.r;~ i.nfo1mation 

of othe'J.~ soi"ts makes a trafftc cour:.t necci~:::cnry. It iG her·3 csc:urio<'. ;;tat 

thL: case 'Hill not arise 1.n en,y European cmmtrJ. The u'lt'J.a.tion in 

countrie;s 'There trafflc is not de~·we is b:r·tefl.i': ii.ccu;;i3w~. iu )O.J'St:~ra:L>h >4 

of the report to wh'i.ch this st1.tcl;y {s an annex. 

(c) Sample of frelc:ht d·)Gurnc·~:t . .s~ Frei~Zht ·locqmente me.y be Ln t::·11; hr·r, 1~·, - -- -------.... - .. ..,.. ~ { 

nit:1er of shtppors, carrie:t's o::c constznec-,f:l. The mul+.l.p1i.c1.t.y of t:hLj}ftCJ.L'fl 

and const3neos ~s so creat that t t 1 s prc:tJ,')Jl,;r in:uoss L blc to ,J!Jta tn l.i.s cu 

of elther of thece from 1rhich nam::_:>J.es can "ua drevn, Lo if fr8;.cl1-:; ,l,:;_c,ln:cnJ, .. c 

aro to be used they must be obkinud. :'rom- c;c,rri.e:ru, It is prcbable that 

onArflt:ors o-~" larae flAetP u:Je f--e·i ·}d· do:";rn•lr·" -r·--om 11"<c'1 c"n br~ r'--'.···''tCi ,1."-' ..... J J.. o t:.:> ••' a.;:; .i,. -: .•. '"J •'·''•••'-L_jl-)_., .... "rJ. J. Ut. - Jl-l.~·-1,1 

most of the information r(-lg_u;_:rt?fJ. aiY.;..t·':. ·;ooJr; be.nci. 1.eJ., B;:t<:: r;viv'liLtoc;e IiLli 

be taken of this fact in J!ara-'f'-"lj.ph B (:s) telm-T. But rm;.·~.l cp':Jratr_;rs 5 
' -

particularly those 11ho operate bl!lf;lo V'3Li,~les, aJ.·e un.l;.::el.::· to nuke 

c.:ystemattc USe r;;f· freicht dOC' .. lnKll;jO and. L t ·~~hc::ce::;'r)re ap~;ears to 06 

undes Ll·able J:;o t-.. ttom(>t to sc.mp.J.e fJ•-:: ~ch 0 1bCU1!1Cn GEl ;l 'T8C tl:·' ( cr:;m~wre f)' 2fj). 

(d.) Ssmp1e of car'Y'i8'Y'f A sa,·xnln o-? cc,·.T{f'r~· 1nr:l :ci.nr· ('err'le:r" ·inr ~''i.'~f' 
- ·- ..... ...:.~· ~·~· · .,. -.. ..... -1. 1--' • ~-,)' '" ,1 .. '- "' '· -' .• , I. . J.J, .1.. .-' 

(M B,·15n.) ariel private carriorf:l (He, l'ib) cem;:E' ~o off'c~1· Lhe fe.Tez::, 

objections. Each car·-·t<>1' S"mpled FQ1l1 ·1 :'' d.ec;rr~ bAr1 in nn"o;:o-:y-n·,h ~ ..... , .... _ ~ " • ,I { - • ~ -; ... v 1. -' ..• .. .£:' ... J, -··,.) - '- ..L: . ;,;.C:";·7"' 

ce asked to report the tota.l tonnace of r'O')r's he has loac.c:vl in a lJari:J<'i., 

P, of abor;t a illr.mth i.nsine the c01i.nt:·;y·· in ·q~.ler:t!·)u and. to Lm:[)JJ]y f'%10 

adlttiono..l ':ata. It ic rocor',nLze1 that ca-ri-iers, Da::.,ticLl.lcrl · 1.:Ta~· cn.rr:_e:c;;. 
• '- - (J ~-- • 

arfl lU:el;;" to resict provtcUng in.fo-rmatton f'ror1 vr:1i.cb their t0La 1. r·cve:1:,c:,: 

co:1li be estimated. But becu~..we of '\'B.r;/).n,J rates for Hffereut r:ryJnod.Ltl.c:~ 

tho fLe;ure for total 1oa0.tngD would not, ln ~ene2··el, mai;:e it j)O;?JJl.b.le l:.o 

ap}JrOJ~imate reven.le. 'i'lhere sel'tous o'Jject·i.on ts noncth~lecG i\•f::J~el, t:w 

sur;e:esttr.m made in pa1·ag1'aph 8 (~) b<Jlmr rna~·· be 1J:.· sc;tle t;.se. Porn-,;rc.pbs 5-11 

belm.; o.tscuss in some detCJ.E the c:a.ro;_;ltne of cer:cie:cr>. 

5. . List tm and eamrl1E3 C~ll~~!l 

(~) 'It ts unlikely that tn: any ommtry E;' ccmp~.etc l-ist of carri.,.Jrs i"3 

available ,.,hich incl~ules all curl'~.ert'l fur hi.re ·'ln:l ,pri'\ic,to ca:·r~ors no 

matter hov: Sm:lll their- Oile-rctl.ons~ Eut pa1·t.1.nl ltstn "la.'; be b.ccessible in 

/the lw nda of 
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the hands of regulatory E~uthorlti.es, carriers' associations, i.r..sU!'l.mco 

cow.panies etc. At:; many as possible of these should be assembled. and the 

co-operation of the authoritieo, associations and companies should be 

enlisted {S, ~ne). If a sufficiently complete coverage of carriers results 

from these 1 tsts, the carriers can forthvll th be numbered. serially and 

sampled. by a random method. If information is available on the nature of 

each carrier's operations (s, 18) and the number of his vehicles, the 

sample can be stratified accordtnc to this information. 

(£) If, as vrtll usually be the case (s, 28), the l'!..sts discussed at (£) 

omit a sic;utficant number of carrterB, t1:.<:J reetsters of the munbers (on 

license number plates) used to identdy ~-.:-~e lor.ci.es can be used to construct 

an unstratified sample of carriers (S, 27). The sampJ.Lng procedure might 

be as follows: 

( i) From the rectoters mentio·~13cl. a)y:y;re the req_uLs i te mUilber of 

lorries could be (J:ro:wn, ps:r·baps simp1.;:r by pl.c.ki.r.!£; out licence 

numbers at random. 

( i i) The sample of carriers '\-TO'..~J., 1. then be the cet of those ca:.~riers 

who operate the yehicles selected. at ( i). 

( i.i i) In computing the final fiGUres allmmnce must. be mtJ.de 

arithmetically for the fact that the probabtli t;;r of selecttnc a 

carrier operating several vehi.cles is greater than the 

probability of selecting a carr~er operating a single vehicle 

and that some carriers may be ,. selectsd" more than once. 

If every gth vehicle is selected, and n vehicles, belonGine . p 
to n~ carriere, are selected for carriers having exact~.y 

p vehicles the raising or w·etghting factor for the totc>.ls 

(loadi~ss, ton-kilometres, etc.) returned by the carriers 

having exactly p vehicles will be 

G n 
D 

pnt 
p 

Thus if T . ts the tonnage loaded (or ton-kilometres run etc.) 
Pl 

by the ith carrier ivho O\me exactly p vehicles and t . is 
.Vl 

corres.poncling means per vehicle 1 the total tonnage loaded 

may be est ima terl by f!. n 
" T -\"· :_p_\" T 

the 

(etc~) 

- t_ p f--P n' L i pi ) 
p /ancl the 
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and the.vari(1nce of T.raay be.computcd from the forr.!ltlcl 

Y(T) = 

r-, 

~: 2 g c ;::_ 

where ::( ts the variance of the 

a~l carriers at. on~e. 

( n ), 2 
·~ 

~ 
§ 

. tal~on over all vell t clc :3 of 
.i?l 

(iv) In deciding on the stze of the uemple 1.t r:houl:l be re'nunbcroC.. thg'-. 

a smell sample, chosen ~ruly at random, a large p:~o:p:n·tton of 

ivhose members co-op~rate in the surve~", prorlu<?00 :ilore ec~;Vt'.. ~ .. e 

results than a larger se.mple "1-<~l~ch is btace(l e i. the:;: in 1. to 

i:ni tial eelection 01~ b;y a large 9mov.nt of n.Jn-1·esponse f:t·c~n tl10 

carriers sampled. geth;:>ds of avoid.ii1S non~i"OC)ODJr:• are d.iccu:JcrJ. 

at 8 (f) beloH. 

6. Rol·J. t i. ~~CJ?~""c;z:. _of j;E_~ ...z.arJ..o~ i;?_t)?:edE; 

If the carriers can be stret:_fi•3rl "b;11 nat,n·e an:l munber of vel.1.icler:; ogorated 

(5 (~)),a sample· of carrier:::, ctrct.tfi.~1. according co thL; L:1fOl'mati.on 11Lth a 

variable semplitl£; fraction (C 1, rev. 2i) app:r.o:t.:LT18t3lJ1· prolJO;'tioual t,.') tho ::;;;.ze 

of operattonc, uill prov:.d.e the J::l.Jst accu.1ate :~osults. On the otLer hDLld, if thG 

information on carriers i.s not adequate to effect thl.fl n~·,ratificution a Ennplo of 

carriers pased. on ·vehtc.les {::> (b)) ma;y·· be expeetecl to gLve more a~c,n·z~ce l~e<-;...tlts - . . . . 

than would a ranclom sample of carr~. err;, c-; Lnce the proce'lure of ) ():) vill sample 

carriers -vrt th probabili. tJ a.j;>proxii.nateJ;J' propo;:·ti;.:>nr.l to the nu1.1ber o:L' v..:hi clec; 

operated. In cases in which the required i.nf·'Jrrn::.ti.on is avu.Uebl0 only fo:r· 

certain categories of carriers, a strattfte::. sample •,Jf these caten,o:r.~;.es can 

be taken, .the remaining ce;rrters being sampled by me<:ms of vehLcls ro 1·.~i.strLo.ti_ona. 

Only cc.r~·:ers Ui:lt oc.curir~ in the categories on which the stra·i~ ifi.ed s2:upJ.c L:, 

pa:s~d 'VTill. bE:?. retainer! in the latter sampl:e. · 

7. ~vsts of the £.illaJ:._f_J£ure~J?L~-~~f.....f!!r!.:i:2£. 

The ftnal figu,res can of cource be ana1ysed, for inst'luce b,7 clc.G:.: of 

.carrier (s, 18), even .U they i'TerG not obtained from a ntrattf:ed sample. To 

maintl:l:tn a gt ven accu::.~ac~r in the figures tor ·ltfferent catocor{es the s1.ze of 

sample must increase iT:.th the ntilllber of catoco~:ie0; the.:~e nust tllerefore be 

known before the samplinf~ fr&ctton is ft::ed. In parr;tc~J.la:·c i~ cr:n1 :JtJ -:tl'X'atl{:,<.:Hl 

thA.t the surve.v shall ;:iolct to a J.esire<l degree of acca:!:-6-c;;r, the e.ve:ca:-;e 

performance per veh i.cle (over-all or b3· cl':w::.: of ccrrier) th•ls re.1atLnn tho 

/ranul":i of 
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result of the s1trvey to data 0:1 the number of vehicles in use 1 a t3rpe of (lP,ta 

which l. 8 normall~·· k8pt up to date in most countries (S, 29f). 

e. The information to be collected ±'ron the carrie::·s samnle·i -· ------~- __ ......,. __ _ 
(~::.) If P is the tilnB period fo:c vihl.ch data are to bs collected, tbe 

ce.rri.err.:1 to be· sampled shoi.~lrl be noti.fied before the begtnnt!'.g of P of the 

illWSti·:rns the,7 w1ll, at the end of' ? , be asked to ans\ler. Thi.s ap1)ears to 

be a necesnary step if adec.:_uate replies are to bEJ oxpected even thou~~h it 

may tntroduce bias into the sample. Since a report on total oporationr: ~Jil1 

be asker1. for, the blas introduc.ecl will be neglicible compersr.. t(' that 

referred. to at 4 (§!.) above. 

(Q.) The pri.ncipal datum each ca}Tier i'lOU~.d be .:•.sko1 to ctve ts the total 

groes weteht (Lo. 'I-JBl,3ht of eo:Jds 11lus thetr pe;,c}~i-!1;3 ~M 8, ~2b) of the 

commercial c~oods loaderl tnto hts vehtr::les inside the countr;-r in quest.ton tn 

:perLr:>d P. 

(sJ For a relative13- Bh0rt sub-pertoJ., Q, of P, sa~r a day or two if P 'to 

a month, each carrier semple :1. shm~l.d be asked. to keep a "complete record" 

shmvine tho foll<Jwtne facts for each Vf;hi.clc~ \'zhich be operates in -l:.he countr;>' 

durl ng Q. ·The ~on1plete roc or,.::_ shotlld lnr::lude: 

( i) The Hcense number of the vehicle; 

( i. i) The dtctance it hac run in the crymtry in por'iod ;;;, and the 

0 istance it has run emptn 

(iii) :B'or each constgrw.ent loaded wi t::·J.n the cov.nt:t'Y tlu:ctng Q, its 

gross weight, place of loadtn2;, the place at vrhtch it is either 

to be unloe.cled or to cross the fJ'oLUer for unloadtne abroad.; 

(iv) For each cons tgnment entering the countr,:r loaded \Ivl [3, 23c) in 

the vehiclo durlng Gu, its gross ivetght, point of entr;r, tha 

potnt at which a ls to be unloaded or, if i.t is 'i.n traastt, the 

}!Oint 11he:.·e a is to leave the country. 

Ju· opera tors may be expected to be reluctvnt to show· overioads 1 some b tas 

mn .. ~~ be ElX3;Jected tn the complete recorrle so obtal.necl. If, und.er (L) above, 

the ratec. capacit:r of the veh1.clc ic ar:ked. for· the bias \Till be incr·eused, 

:;;o r~terl cr~pacit,/ should. not be asked t'O.l." if it can be obta1.ned from ot:r1er 

sources (ewe 6 (:;) helow\. 

/ (£) The periods 
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( 1) The periods Q should not run concurrentl7 for all carrio1·s ::.:l:.~rlr;c: - ' 
but shouli vary from ca1•rter to carrier so thn t the t-rholo of P i c aC..oqna bel.Y 

covered. 

(~) If Bome ca.rrterf'l Ln ·the ;:,c.m:c>le regularly mali:e use of freight c"..ocmnents ·' 

arrange!llent can be mad9 thro:.t1;h a carrters' association m• b;r an tnte:rv18W 

(see (f.) (t) a:1d (ii) bclm;) to permit them to Gubratt a sem_f)le of these 

docu.nJ.ent:: instead of tho reports deacril::erl at (2:,), (~) anr.l (g) of this 

paracraph, thus saving them cl~ri.cal work .and avoldine the noeecsi t.r of' <.:.t\;' 

one of the!ll divulging the exter.t of his operations. The c&:rrte"' v-Juld. 

hav·e to number sArtally the Q.()cumen~.;s he i..Uled tn period P and sJ.<.[,;nl t ·cte 

ones l;ith specific serial nunLers eol.sct;,:J at r·..i.:--:..:lom. 

(f.) Some ouggesttous follr:nv fo:r mtniurtzt-.·13 tiH3 ':Ot-i.m.bc;r of carriers who d') 

not co -operate wt th the mu~ve;v. 

( i) It should be deter!llined fl•t'T."i teo Eeta ro.9ntionc)(l at ) (~) ahove 

which of the car:de:::·s ~.n :_:flj sanr·lc; li~Jow..:; ~o ::l;3E)etattom', en.l e.a 

much help es posot bJe sh::.»~l}.:l be ob.t.e t·1cd frn.1 the c..ssoctat ions in 

0etttn,~. the tnfcn•matton 4e-Ecrtb.-Jr1 at~·vc fl'o:n those of ito members 

,..,ho are in the sample. It wm1l.:L be b.t~lp?nl if the assoc:et;;ivn 

itself ,.;ould provide info:·mation on t}1EJ number, li.ccnoe numueru one 

capact ties of the lorr~.es operated. b,y the cR.:r:rters. 

( t i) It is c.estrable th'3.t cn.rr~.ers tn tlw scmpJ.e Hho do not belowr, tr.J 

associations be tntervieHecl. "'l~.'t~l t:1o object of enli.sttnc their 

co-operation and obtaintnc the ·-~~form.cti.on mentto:1ed. in t.h'3 J.~,;:t 

uent;ence of (t) above (S, 29a). Tho o~:tont to vihich chto cen be 

(lone depends, of course, on the numbe1~ of cctrrters in r2uestton an'l. 

the funds available. 

(Hi) The number of carriers who do not co-operate can be sutatrn0lalJ.;y 

reducei by the methods described at ( t) and. (it) bat there are 

in any case .likely to be some oe.rriern who clo not co-ope:t•CJto. 

Though some adjustments CL>n be i.nt:codnceJ. tn~c 1 • ..to t~d. f;i.Bi.:-4.tH3 

to alloH for non-co-oporatlo-::11 ouch a,J.juTtraents C'il:tn:rt be rel ted 

on to remove all bias extstnc from thic c&use. 

/9. The data ____ ,... 
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The process rlescl•ibed at pc:rec;:::aph 8 above idJ:.i. !1~1.!:0 :f.ttllioL1li>l0 "v~lt.? O;~t.:l..~&~I;::.C'ln 

of' tl).e r,:.uu.nti~,les 1j.sted belCIW. 

( ~) T'ne co tal r_sross Hoi.gh t, 1, of comruerc tal coods loa iod t nstd.e tho 

country by domestic roo.d mutor vehl.c1es. 

(!?_) If 11 local trafficn iJJ de:'tnei as the t::.~affic hau.led lees than x 

lrLlomet:;,~-:;s ~ x be Lng d.etermi nod tn each cov.ntry to ~ ncluJ.e l.n lcxal t:>:·afflC 

sh:>rt-distance traffic not con.pettng uith other means of i.nlc:n~l tr<'nsport, 

the comple+:.e recorda J:U..."..ke por:si.:.,le the ectimation of the ratio, f, of local 

to total traffic, 

(s:) From t.h.e co:rnplete record.s the a~!orc..gs .lt:mtst;h of haul, h, of a ton of 

goo(ls movir.!{S Ln c'..omssti.c traffic ca.n be ostunact)<i. 

h = [ Jixt 
--~ ... ---

L_xi 
1vhe:re xt is the vlei·;ht of the tth constcnment of 3oods and d

1 

i.s the distance it ~·las ca:cri.od.. 

(£.) From the ccr.plete re<JO.i:'1 S the &.v8rage lon:<3th of hc.:.ul, h', of e. ton of 

c:oods moving in tntt':lrnation3.l trefftc in dor.J.os~'ic veh~clos can be esttrr,ntel. 

(e) From the co!.nplete reco:nJ.e an anelvB·Le ca·,'l be na.<l& showint? tl.e 
- v ~ 

quant l ty of f3Cod.s hauled for each of a rop::.·ccentatl vc~ rangG of tl iut.<mces 

(S, 19). 

(f.) From the C')m:pletG record<:· vehiclo~J:.:L.Lomctros and tho degr':3e of .loa(.in3 

can be estimo.-ced. 

(s) From the complete recorcls and the do.ta (,:m vrhlch the E3.m:ple is based 

capaci t:r ton-kilometres can be estimated.. 

10. ;IE..Efr!!~l'2!':§1.1... tc.·affi:,£ 

If sr;ecta.l ar1·an,gEn.nentc can be marie for a chonk of ;;J.l l'elv:rles ~.;;; t ".'V•t;· i o1· 

:poi.nts clurinc the period P (see 1-JP, li.-5), the follm-itng q':tantitios ceu oo 
accurc:.tely dete:rminei. 

I1 

I2 
E '1 ,.., 
_,;J(j 

c. 

Tl 

the cross 1-retght of comrne:::-cial goo'if3 impOrted in rlomee'Sic vohi.0les; 

the 81 oss vret~ht of cor.rc.erct~l g-:\o~a 1Iupo:.:-t.~d 1n fc>re ign veh tcle8; 

the grose ~<rei,..(ht of coml:'lerc ial g)o(L:~ expo:;,"te6. in cbme.sttc vehtclesj 

the grosf' uei,_:ht of co.-m:lG:.ccial goC',<l>'l expo:rtecl in fo:ce it;n vehLclGs; 

the cross He i.::;h t of cornmerc ial goods ill')Vi IlC in transit in donesttc 

vehicles; 

T2 the gross vreicht of commercial goodD movtng Ln transit tn foreign 

vehicles. /v:here 
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\·There -there is an appreciab.l.e amount of local tre.f'fic crossi.n:c~ the L:o.'l'·,: :;}.' ~ l; 

shouli, if pocsi. ble, be exclud.e,~. frrJm the figures. 

11. ~comnutatton of commerctal t~~flc 

The q,uantt ties dete:::mtned in pa:cv.gre.phs ') and 10 can be comb'Lnec:. ac follmrs. 

(1) VJetght of c;ood.s loaded in .lone distance. trcffi.c: 

(l - f) L .,. E2 • 

(2) \~eight of goods unloaded. tn lone; distanca trnffic: 

(1 - f) L - El + 11 ~ 12 • 
( 3) 'Hei.ght of cood.s carri.e(l in loruJ disi:ianne traffic: 

(1 -f) L ~I~~~ • 11 + I 2 + T.L ~ T2 • 

( ~-) Freight TJ.ot toe:.- ~:.i.lometr>::ls pe:.:·forn!ed in l::;:J:, o. Lst.ance tra.fftc: 

( ( ) T TO ) l ' ("'"" 1i' I ·- , h 1 - f .u - -~1 '\> ~1· \.c;l T ..!,2 .... 1 'f' .L2 • J .. L t ~i.',.,). c. 
These formulas ;:;.re sul:lject to the follo·v;i.ng tru:1erent e:'l'0rs lu acl.d.l ttG~1 to the 

sampling errors. 

(~) Dun1~:.202.'2.· Goods trnr.sload.ec1 fro::1 one :.o':lg· .. li.st:mco lo:cr,t tJ 

another will, i.n formulas (1), (2) <>ni (3), be ccuntt.;v'. each t.lme the~.r are 

transload.Acl.. ('.rraaslond.ing from V3hicles engc,::;c~a. in ciL)rt-lwnl c.::-1::.cction 

or tlistri.or.tion to lonc;··JJst"mce vehicle:J c.:)e<J ~cr.:.t ct-.'e. r-l.GJ to C.•.Tl'.c(;,t.ic:l 

becQuse of the use of the factor 1 - f.) 
(£) ~s-~. Consi.tJrunents car:ri.ed in tte d.tJI:lDGtic traffi.c of +.he e::l~nt:'::'y 

(t.o., both loaded and unloar'1.ed in t:h"l court.r,y) bJ vehtcles of forci•.::;n 

registry w·Ul not appear i.n the fL~re.s. 

Neither of the errors just listed. is likely to 'b<J o.prreciabl.e. 




