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. INTROIJUCTION 

1. The SUb-COlllllliesion on Statistical Sampling held 'its fourth _session .from 

5 Se:ptem~er to. · - September 1950. The Sub•COir!m.1aeion re-elected 

Mr. P. c. Nahalanobis ·as Chairman. 

2. The follO'\dnG ID?Jmbers were present: 

l'-1r. P. c. Mahalanobis (Chairman) 
l-1r. vl. E • BeminG 
Mr8 F. Yates 

The specialized agencies ,.,ere represented by: 

International Labour Oreanisation: .Nr. A. A. Evans 
Food and Agriculture Organization: Mr. P. C. Tail{~ 
l'iorld Health Organization: Hr. G. E. hill 

3. 'l1he followin3 representatives of Non-Governmental Or~anizations attended: 

Category A: 

International Chamber of Cor.:.merce: I•1r. G-. L • .tUcJ.Gewy 

4. Mr. w. R. Leonard, Director of the t:tatisticel Office of tLJ United Nations, 

acted as the representative of the _-;csistant Secretary-General for Economic 

Affail~s. Mr. l'i. J. Bruce,. Assistant Director of tho Statistical Office of the 

United NDtions, serve a as i.3ecretary to tl:e Sub-Coramission. 

5. The followinc statisticians attended. th9 meetincs of the fourth session of 

the Sub-Comndssion and took part in the discussions: 

I-.:r. I~. P. Billeter 
lvlr • R • 11 • Blythe 
Mr. R. Goodman 

1:-lr, M. Hansen 
lflr. W. G. lila dow 
lvlr. c. M. Nottley 
Mr. Y. t':ori ta 
Mr. W. A. Shewhart 
Mr. R, T. Smith 
Nr. R. Wilkinson 
Nr. s. s. vlillcs 
!Vir. J. Van Yzeren 

Statistieches amt der stndt, Zurich 
u ~s . Air l"orce 
Survey Research Conter, Universjty of 

Nichigan 
U .:..: • Bureau of the C0nsus 
University of Illinois 
u.s. Department of the Air ITorce 
~:.tntistical DurGau, Japan 
Bell Telephone Laboratories 
U .3. Interstate Co:mmerce Collliidssion 
Bell Telephone Laboratories 
Princeton University 
Central f3tatistical Office of Netherlands 

6. The Sub-Ccnmdssion adopted the folloWing agenda for its fourth session: 

A. Constitution and menbership of the Sub-Co:mmission. 
B. Ca:mments on syllabuses drafted in the third session. 
C, Operational research 
D. Sampling in tabulation. 
E. Gampling to measure t:;oods traffic by road, 
F. 8ample surveys of current interest, 

/G. Sam,Plillcl 
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G. SampliD(~ methods for estimatine distribution by size of individual 
and family income. 

II. l.Iethods to collect mic;rntion otatistics. 
1. Crop ctatistics. _ 
J. Other su1:rjecta.·< ' · ;, . . 

a. 'I'heqr~r on e:.-:i;.ral!1.e, v~lues and :t. ta techni:ce.l application~ 
L. 1\.Jport of the fourth s.:;ssion to tl1e .st~tistical COllllll:issian, 

' ' 

,\' 

jr]HAPrER I 
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CON3TITuriOtl j~-n mrrmni: ACTIVITIES OF THE su:B-cm~ITGSIOII 

1. · The' sub-CornrrlssiOil fuid.bofore it tha requeGt of the stut!tstlcal._commission 

t::J discuss thu ·constit:U.tion and n10mb.:-rship of the· Sub~Con~lisc~on. 
2. In its ropbrt .of; t1w Jf1fth Scission, the Statistical Comt:Ussi:::n· observed 

that "the SUb-Cmmnission has hitherto been most successful when the sampling 

problems· .. :::n which it's ·aclvlc~ wa.s sought have beeri submitted· iri detail and with 

fulll. docume:ritatio:ri"; and continued: "Ar:r.ar~gements are needed b;T which . . ' 

specialistc: i:.1 the' subJect fields in which the Sub-Commission is ccmsidering 
. . . .. ' . '· \ 

the use of sairrpllnc methods n'£.Y p<Jrticipate more directly in the work". 

3. The su"b-c~mmlssi6n fuO..ly atsree;_, t~1at nound advice on the application of 

sampling msthocls in speci::.'ic fitjldt3 can. only be givr,n ~;hen full infonnation 

on the :material to be 3t:1l!lpld. e.nd tl.~:·: proble:rn..S ilwolved ~s provided, and it 

has always insisted on such in±'orma.ti::ul. It has also, wherever ro>'>::Jiblc, 
. . 

arranged for tLo u.ttcndt~ncn c±· s:pecihl1.~~td' h1 'th·: :perticulcr sub~i8Ct j_'icld 

under discw'jsion. It als;:J recc;,gniz~·u 1 •• nd has fl'cquentlj stut<:,(l, that t:il.e 

details of' the moet ctppro:priutt: ;,()Jn!i:!.in.::; schereu t::; deal '-T:f.th un.J particulur 

situation C[Jil UGuull;;· orlly ·D,-:; v7orLeu ou.t i);y· a si.Wlplin;_; · cXJlert ·wHo is in 

contd.ct with th:> :toreliminix;y- Gtuges of ths vTJrk, ancl 't-tho is in a pod ti on to 

c<lr'ry out invostic,utions i!'lto.thr:i accuracy of the various :possible nwthods, 

and if necessary cm1 insti tuto a pilot survoy. 

4. From the ;.;utJet it has b0an roco:.;nizoo. that the Sub-Ccmlllission from its 

constitution and ~>ocaus::; of the othr,r comrnittments of its membeJ.~o, hus not 

bol·~n in a JlOSi tion to undertake thi:> last ..;er'dcc, t;hich has, therefore, been 

re3ardecl as t~ie responsibility of the stu:tJ;:;.ticians in chare:;0 of tho survey. 

Indeed., the ;:;U:b-Commissi::;n has continua.lly stressed. tho need f;)r tlw trainin0 

of statisticiaru3 in the methods of' s~auplill[;. 

;. In addition to its wol'L on the a:pplicu.ti;n of i3B.:mplint, methods in 8IJecific 

fields 1 the 0ub-C::manission has concc::::..·nt3cl i ts0lf vrith the nore e;eneral aspects 

of Sl:;W.Ll)ling methods 1 e.n1l as . instl'uctcd in its term~ o:f ref'orence, has 

endeavoured to "promote tho im:pr·Jvmnent of t'ntlJ.8dcloc:,r ,in statisticq.l ;:;ruupling 
~ . '" 

and its applicutions". 'l'o thi<; end a standeJ.'t:~ t0rrrunolot3Y was drawn up which 

has not only served its direct purpose, but has ulso resultecl in considerable 

/clarificution 
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cla:t1fication of the logic of the subject. Two of ita momburs have produced 

text-books OXl Sa:mpllng;· One of Which Would ·Cor~c.+nly not ha~{€00Gll ~·itt,·m 

had it n0t b•3en that the neod for such a 'book was expressed by the Su1J

Ccnmu:ssion.····.:tn·th,3· opiniOn of the Sub-Commission thiswcrk:has pocn just a~( 
SUCCf'-SSful Ei.S the Work in more S!JCC~alized fields ref(~~r$d.to -Lly the 

Coirmd.sdon; tmd indt~ed hua laid an ea.sontial foundation for work in 

specialized fields. 
' ..... 

6. In til(: or;inion -of the Sub-Commission, ther.efo:re., _it would· be a. e;r:ave .. 

error to 'attempt to confine the v1ork to s:p<:rci_o.liz~<i a.:pplica:ti.o:q.s, of FJamPl~11g 

ruethods·, to the exclusion ·cf such general p:t•oblcms a~ appear ~o -it to .be of .. 

relevance. ;·The Sub-Commission i1as, in fact 1 bsen con:Sidering, in c~n.;unction · 

with the: discussion on o:porati onal rei30&rch. l'eported below 1 whetb,..:l· the scope 

o1' its w-ork uhould net be widened somo'lli·hat so as to include as its subj-:.:ct . 

matter ·other statistical toclmiqu::-,u which in its opinion -are likcl;}' to bo ::_f 

value to members or organizations of .the ·Unitetl Natiow:J and i~c _SJlOCil;4].1zcd 

aGencies. It lias come to th; c-:;ncluclon th3.t this w:::uld be advapta.goous for 

the following reasons: 

(a) ScmO:J of' th0 existing and devulopinc; _;.;tati.s.ticul t8chrli<a_uos other 

than' sampling are likely to be of value to ~emb,:;rs or oq~.<.u::d.zu.tiuns. Qi' 

the United. Nationc <..llld its spGcializcd a.csncies. 

(b) The Unit0-i Nations and it8 opocializ·'ld agencies have e.t. pr.::s,;nt 

nJ body which can advis,: it on t1w apJ!lication cf· statistical t3cbniqucs, 

ether 'them samplinc;. 

(c) The constit-ution of the ~3ub-Colmnission io at _present such thc..t i~ 

is wall qualifiG:d to deLtl :with such pro·olel;lS., as 1 t is cmnpo3ed o.f 

stati'sticEd cxncrts .Wh::iat' cclL!ctive 8X1)rcrienco covc1·s a. fox wJdor field 
• • • .... • ' # •• 

thu.n that of s:amplir~ muthods_. 

'l· The Sub-Co:;.;:;r'..isc;ior.., therefore, :wish-0s to r\3COlilmend that it be authorized 

··.to undertab:: .wort on th0ae lines. It is nqt antlciJ:laT,od that. at the outse~ 
· .. 

the umount of sur.:h work VT'Juld be :V:ory large. If th<;'. ·rolume incl'eases to such 

an '3xtent that sub-div..ision of the vrork. o:r the Sub-CmrlL'lission appeurs 

· dosire.'blF; ~ this can be ccr.widerod when tho no>Sd er:i.seG. 

8. If this recollJlllonduti::m i~ accepted 1 t sue:sests the foil awing rovisod terrn.s 

of reference he tido:pted. 

/Terms of 
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9· '1'2J.e Snb-C om.mL;si on :)n S"Lo ticticul T-'cChn:! quos r;l".l!lJ.l. nss:l.flt. th; StntiH~ice.l 

Com"rli.suic:::t to promote tho:: de·-rciorment e.nd. US!') of such stati1;3tical tecl··ni.g,uo . .:: 

as a.re like;l;r ·to be of valu0 to tho lil:Jmbors of (Jr.:.:;ans c:f, tho Unit0d Naticru:J 1 

the •·:'lJ0Ci,ili.zcd I..Senci•3S n.nd :Nc::i-Gov;;.lrr.unm~t:ro.l Organizutior.s br::ugllt into 

c:Jncu.lt<:.tive st:1tua td.th th0 United iJations. 

In rarticulur, it shall: 

(a) &dvisc on tho U-.;Jn of S~lm.:pline; method.s in tJF; collection of 

infOl'l:'£..ticn ll)Od·0d. by .Memb:1I'S C;f Or-:::;unn :::f thr: Unft,.:;d. nati0118, Ac. J 

a..'1d m.ak; reco:rr.m£:ad.a·::.Lms on tht method a they consider most arrr:llJriate 

t:) srocific fields tmd·sr th<:: vary:ing clrcumstancns (1Xbting in 

different countries; 

(b) l:oe:p under l.·c:vic.'\-1 the uso tht..t is being r•!D.·lo cf statisticc:.l 

s£.L'lpliUB il.1 dil'f,3rent cotu1tr:!.ns, end in different~ fields oi subj·:ct 

matt.':)r; 

(c) clotermin·.:: in what circ1.11nstancr;a sm11rlins m0tLoG.s are rr•c:f',;r::\blc 

to complete em1Dl'3re:ticm in rccpoct to relic:.l:il:l.ty, t>r~eoc., cc::::t., 

continuity l:lnd cthu· fact orb and :mttk(• rt:C:J!;l!!J.cndaU.ons ::;·~'(}.:Xding tho 

use of srun:pl:ing methoc.s in c::,nju:nction vlith att)lnrt,. ,cj c~:;?lctc 

enurnel·ation :in crd.cr to assess t!w reliu.l~:ili ty Jf that emlEel·nticn, 

cr to obtain ot.::rly rotu:rr.ts un:J. suprlern.elttac:y informatisn; 

(d.) bl'ing to tt ... " notice r>l mere'bers, o•wolorrn·.nt.:J in other st<-<tit>Lice.l 

techniquoe which appear lii.roly t:J t~w Su1-Cm:w,ineion to b; of usc 

in tnn s~·;lution of p.·otlm::s wh:i.ch ar(" dir:3ctlJ tlic c:::.nc1·rn of Iv.ie:tr"b·:ors 

ci' Or cctab o:±' th0 United Kat i ::;ns , ot c • , o::.n1 maL' r ,, c OlrJU<mdu t i or::.s 

r 3r,m·din{') th"-:·il· UOi.?. iH GlX;cif'ic f:.,:l<i.s; 

(3) :promot:~ the iiPJ,ll'cv.:;J:!::;nt. oi' ~he m: thode-lacy ::Ji' GtatJsticul 

sampling LUlii oth~;r statistical k;c.bni'l,nen::; wl:ich ::Q'e tlH cor:corn ~-~f 

ti10 f)ub-Cmnrn.is:Ji:::n, 8lld thGir applt·::r .. ti~l1S. 

~rohi;p 

11. Tlk r:ub-Col:mrlslilJ on's mcm.b·c,r2hir was oric;iru:lly a•;t cd:. 9 ill.··:t.:ibf;rs uut tlLr"' 

hc:;,ve iu fact nev•;r bu·:Ol1 n:.::~re tl:mt 5 maLJ.1>JrE (i:.~.clud:Jne; 1 e:;.·,sul~;ant). 1-lorecver, 

since rnembt,rs u.tte1.~.rl ln t!:t:ir :pers:mo.l c:l}Jacity no 8U'L>st.:.tut~'8 ru.·e t~vailE~blo 

1n case ci.' absGnce. It is conslc1erod that tlw r:lcL::ibor.:J.hip mi;5ht with advantac:o

bu expanded somewhat. It is recom:nondscl, tlwre:t'ore, that additional C..X})crtd 

/rE: askvd 
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be asked to serve as consultants for one year in the first instance. 

12. To make Jll'OVisio:p. for the part;icipation of subject-·;:xpe.rts,. aii' reco~.3nded 

by the . .Statistical CcJ!llllisqion,; it is reco:rrJmended that the Sub-C_ommission be 

authoriz~~d to in:rito such ex:pert.s -to attend m.ootings in the capacity of 

tcmp:.:ru..l-7 consultants in casas in which this appearB advisable. 

I CHA.t""'l'T:...li II 
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COM-0071'8 Ol'T SYILA'SUS AS DRAfTED nr TT!E TIIJ?J) SESSION 

1. :Because of shortace of ad.equn.tely trained. statisticians in sempling, the 

Sub-Commission in its reports had. stresGed the need. for trainine statisticiPns 

in sampling. :!:'{equests had been !'eceived. frc--m 1':rpecialize1 a~encies :tn rer~3.r1 to 

the development of a training pr0grmmne. It 1res felt that the Snb-Comr.1ic:J1ion 

couB broai]J' indicate the level of training lfhich should. be expecte1 of a 

ste.ti:Jtic:'-~ID qualifiei in the fieli c·f sampling. H1th th1. s 0bject in vievr the 

Sub-Ccmmission Wighei tu stimulate :liscussion e-n su:ttable sylla'bu8ei1 f.~;~ cou;:·~le'> 

in ':lampl:!ng~ At its thirl o&'3sion two members of the Sub-Ccmmi nion :prer1r.>rei 

1ylle.bu1es ani the StatiCJtical Office was requestecl. to circulnte them tG 

1ppropriate orwmization<J ani ~er'1on'3 for their comment. It wa J rcnlj zel. tnnt 

while the p:rimnry re1non'1ibility for ire.wing up 'lefinite 1yllabu:Je:1 or crn'luct:lne 

courses on sugcestei lines mu~t lie with universitie<J, :l.n ~titute~J and. cove:crnnent 

ani private organizations, the ~tb-Qommission micht encou1~ce furt~er 

consideration t:mi actlvity in this iirection, especially "-rhen no c;enerolly 

recognizei ougc;estions regaroing syllabusog had. hitherto 'been maie. It mf'y Al'3o 

be notei that the Sub-Commi9s1on iii not endorse any of the syllnbu1e3 but only 

requestei their circu.J.ation to obtain viewr:: from perCJons interec1te~l in e-11.1_cat.:on 

and training in sampling~ 

2. The large number of connnents receivei by the ""itatiGtical Office cleo.:C'ly 

iniicateR that the suggested syllabuses hal been successf1.1l in crentinr; vT:Ue

spread interest. Thirty• one gtatements have been rece::tven. from stnti lti.denrJ 

or groups of statisticians from 17 countries and most of these are useful ani 

inte!'esting. As the Su'Q-Con:mission does not propose to irtnl up setCJ of specific 

syllabuGes, it will not pursue the matter further e.t this time. 

3• The Sub-Connnission, therefore, reque:1t1 the Secretary-General to tranmnit 

the 'luggested gyllabuf!es ani the comments to the Internatlonal Statbtlcnl 

'lnstitute ani to expre'3'3 the hope that the Institute wt;ll give further attention 

;o this subject. The Sub-Commis::1ion -would. be plea-:;ed. to receive from the 

:.:nstitute re:port'3 of' further :orocrre"'s on this <:JUbject. 

jGH/1PTF!J. III 
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TEE MEA:}t]R]MZNJ? C>F GCOD3 TRAFFIC CARRIED BY BOAD 

1. Mo1t countries collect an:i pubJ.igh ste.tistiC3 en the movement of goc:is by 

rail, by inland. 'Watel'WW 1 by se'l en:: by l'l'ir; ·the statiatics !"ance from tr;tal 

figure·g like tctal tcnnnge ·loaied. ·in the count:rJ 'to d.etaile:'l. statiqtic8 wh:tch 

anal._yM the total fic;ureq by ccnEno1ity, by o~ig~.n ani :le1t:i.natlon an1 no fort}l .. 

But the ca::•riC:Ce of cc"~:l:::: by 1"oa1 1'"1 perfcrme~ by -,o many :ltffe1·ent type,., oi' 

carrie!", inclu.iing men,y smell ones, that it hae~ in mo::1t ccuntrierr so fa.-: not 

been eystematicall,y rJM. ~:u~1 despite the fact that in meny ·::11a0e::l roa:l traffic i -~ 

"leriouqly ccmpeting w1 th the :railwaye. 

2. The I<~conomin Cr.mm~r:lsion :f"cr fu:t:"c)e o5' tho Un1tei Nation~ (ECY:) has irmm 

attention' to the· i~portance oi' gecuring i.ata en r~ad traffic. The In:!.an-:. T1~~m :po ,•t 

Comn:tttee of the ECE at 1 t·1 fc.u~h "JO"lGirm 

Noti!?..B, (a} the :1.ncre~rred impo1.··~,ance :·f 1'c.a-1 t:1 an::'!'!JO::."t :!.n furope, (b) tlJe 
almcat complete lack cf o:t~ti >ti·~" ~latin·_; to t:1b fa,;,n of t:;·annpo1~t, 
particularl..v .in ~;.:pect of t!le v-;).11;10 C'·f ·f':..·e-tght traffic ani (c) the fnct 
that the absence of '!'<A\1 2tP.tbt:tc:; ren'e:•J it incree.'3incly d.if:f:tcuJ .. t 
to obtain any lmc-;-rleic,e ei the:..· cf the tc,tal volume of tran~-;~p>:~:.'t as a vThole 
or of .t}J.e m~er or .d1 rection jn vrhlch t1·ans1')0:rt is ievel·~•pi'i:l[;; . ~ \ . . . 

Invited. Gove:r;nments •••••• tc- :fort·m.rl t:.'1eir vie~-rs as to what may 'be 
consfurod. the best method.1 of collactin,s tte in·''urmat:~G1 ne~ec; }!il";:r fo1~ 
the co~ilation of roe.i traffic est:tmatc.,) ;.rlth rartic'uar- refe:1 ence to 
spot checks ani Gll'IT,plings, GiV~.ng a"l t'li:c:n irr"\::cmntion t:'.0 pcsnible un 
past experience in this f:!eli. (Excerpt~ frcm E/FCB/TRANS/166, ·. 
Resol.i.1.t1on No• 64) 

3. Therefo!"e the Trana:port Divioic.n of the ECE has co-operate:! w·:tth th<'l 

Statistical Off't.ce in brine; inc the question of the use of ·1om:pl:!.ng t'.:Y mae sure 

gr•o::ls t1"affic by roa1 before tho Sub-Cc,!IIDllss:l.on on statistical Sanplinc an:l in 

prermri'l:'lg iocrl!llor.tation for the Sub-Commission (E/Cm .3/Sub .1/24). The ... 

Sub•Comm1ss1on also hai available to it the 1.ccmmentJ listei :!.n !)arl:l(;:m!Jh 1 of 

AID.~ ·r to this :report ani· ECE rl.ocument vl/rT?..f..N ;f\TP6/12 'lnd its cnnexos. 

4. At tho suggestion oi' the Uor1~ing Party on Tran'F>ert "3te.tifltics of the Inlan1 

Tran:::port Committee of the ECE ·the :rn•oblcm thu·1 put before the Sub"'!'CC1lruliG·>ton vra1~ 

·in oroer to ':re'luce 1 t to a n;tc:re manageable qize by t·.·cat:ing only the mont 

:J.mportant aspect, restrictei to the 1tu1y 0f obtetninc; the fcllm'l'inz total 

/fic,ures 
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figures for goo1s traffic by road motor vehicles: 

(a) vehicle-kilometres, lcaie1 end. empty se:r>arately 

(b) capacity in ton•kilcmetres on the bads of kilometres actually run 

(c) tonnage of c6o11 loaded 

(d) freight ton-kilometre:3 perfonne:i. 

5. On congiier:i.nc the metter the Sub-Commfsqion iecid.ei· 

(a) to treat in ietail the restricted problem of obtaining the ficures 

l:t~te:l above in countrie g where motor vehicle traffic i a iense, an(l_ t<') 

make a formal recon:nnen1ation upon it;' 

(b) to make les'1 ietriiled remarlm en ether a01pects of the rn~oblen of 

mea.guring read traffic. 

A ietailei stmJ: cf the restrictei j;n-oblem Is a'ppeniei to thi 1. report as AIT.NF,X. I; 

the Sub·C-mlmios1.on1 0 rec0Iimlendatfon a:ppear1 iii paragre.ph 6 bei.ow; the less 

ietailei remark:1 appear in paragra:pha·'8 ani 9 below .. 

6. The· svb-Coinm13sion on statist:i c~l 88.m:p1inr, has nrJted the 'iesire of the 

govei"nrlents of man,y countrie3. tc1 o'b tnin fizn:cen for road motor vehicle transport 

comparable to these which are·aveiJ.&'!)J.e for railway!>,.inlan:l ~mterways an1 air 

tranr.:port. The ~.ub-Commi:::sicri. theref:;re reCJ,ue~>ts th~t: the Sec:cetary-Gene:L"'al 

to recommeni to those c;ovel"nlllents that. they un-1.ertake in 1951. oxperi::.·wnt~.l 

sample '3Urveys to obta1.n1 iuring 9ome c')nYen1 ently chc sen peric·i 

for roai motor vehicle traffic the folLminG t:.;i:rl f:!.gu;."es: 
' . 

(a) vehicle-kilometres, loadei ani em::)t;r 'r,e)ara.tely 

:-:mch a!1 a month, 

(b) 

(c) 

capacity in ton-kilometreJ on the baqis 

tonnage of goo1s loaied 

of kilometres actually run 

(i) freight ton-kilometre.q ::>e:r.fo:rtmed 

the Secretary-General to ira~-r to the attention of the GOVernmentg the 

teclmical suggestic;ns for ·making. snch su:r.'V'eys ·vhich are contained in ANNEx I to 

thiG repo1~ ani to ask gove1nments to communicPte to him ~~eir ex~erience in 
con1.ucting quch .e:x::per:tmental surveys i'or consi1eration by the Sub-Commission, 

the Secretary-C'..eneml to :provi?e, 1Tithin the li.m1 tJ of hin re~:Jources, aivice 

on the ~.ettJils of s~nnpling technique vrhen a'~kei. to do c:ro by a covernrncnt 

coniucting an experimental 1uriey cf the ~ort recommon1ed by the Jub-Colll!lission, 

7. ANNEX I to. this report 'Wa1 prepare:'!. by the Sub..:Cc:mllli<laion on the basi:J of 

an e.xplc,ratory paper submitted by the Statisticel Office. The annex provides in 

/cJcme 
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game detail an outline of how the sample survey menti0ned in the recommendation 

above might be cond.uctei, iiscusr.es the most economical way to Jelect a sample, 

lists the information required. to enable the quantities referred to fn the 

recommendation to be computed. ani :!:ascribes ho1'1' their final computation can be 

maie. In th~ Annex great emphasis is :placed. on the importance of OOJ.isU~ the 
co-operation of carriers ani carriers' associat:!.on,<J. The representative of the 

Inte1national Chamber of Commerce present at the 8ub-Co:mniJsion meetir..e ex-p;.•essei 

the encournging vie'\·r that the Chamber miGht throueh i tiJ Transport Commi:r::Jion be 

able to a::Jsiat in ansurine the co-operation of carriers' a1soc:e.tion3 in 

eountriel'! w.ierte.king surveys~ 

8. The Sub-Commiqs1on con"liierei the broacler e.sj?•'::tr; of r0a:l tran<J!JOrt 

statistics going be;)Tond. the four funir..mental f:lgu~c-os tl:w;y ~;1;u1lei in ietail. It 

note:l that for simplicity the foll'''"ing matters hal been om.:.tto:l from :letailei 

con,dieration: 

(a) th§ measurement of passenger traffic by roai; . 

(b) the measurement of the m0venent of good~ in r0ad. vehicles :lra1m by 

mimalg; 

(c) the determination, as is req_uirei for road planning, of' t11e mllllber 

and type of vehicles uging certain c;tretches of roa:l. 

The SU.b-Coinmission a.lgo noted the importance of analysing by commodity an:l 'by 

origin an:l destination total figures on the movement of goods in or:ler to be 

able thoroughly to study the relaticn"l bet1-men rom ar..i rai 1 transport. The 

representative of the International Labour Office emphasized. the importance in 

this connexion of ietermi~ng the cost of carrtage of g.Jod'J by roa:l, incluling 

the labour cost. 

9. The .Sub-Commission con.--:id.erei the uses o:f ::t'Oad tl"'lffic counts, lTith an:l 

without stopJ?ine of vehicles to interogate dr:!.verG1 It is of the o:9inion that 

in countrle1 where roa:l net>rork is not lenge, ~'Jtor!ping of vehicles and. interoGating 

drivers at a number of hit;h·mw point.g micht be the easiest way to obtab the 

total figures i::!.scussed. in !JS.rae:r.~p1L 4 .. 7 a.bov-·c atd i-n. ANi),i):i:t; L Tlie JlJ.IJ .. (}::::Jn:niasion 

emphasized. the importance of traffic co1.mts in planning improvement,-; of the road. 

network. 

I CIL4PI'E.R VI 
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SANPLING HETHODS FOR ESTIMATING DISTTIIBU".L'ION BY SIZ~ $ , . 
.. • • • ... • t ' "- •• 

OF .DIDIVIDUAL iili'D FAMILY INCOME 
0 J •' I 

1. At its foui~t.h session the Sub-Conmd.ssion gave cons:i.derati?~ ~o the use of 

sampling methods for estimating dist:dbution by size of individual and family 
' 'I ' 

income (E/CN.3/Sub.l/SR.40 am E/CN.3/Sub.l/SR .. 41). It had before it a report 

on the usefuJ.ness of these statistics for the study of various economic and 
' . . ..... . .' . . ' 

social problems, including a description of conceptual and sampling problems 

arisinc in th~ir ~~mpilation (B/C!I.3/Sub.l/27). 

2. It is obviou~· in general that reliance on sa.ruplinc :met'hods in co:mpU.ing 

income tax statistics has seve1~l advantaces. L~ adaltiou to considerably 

reducing the costs of compilation, it yields ~esuits more ~uickly and permi~s 

the individual returns to be treated w:t th c:r·e:·.ter pare and by more hijhly 

qualified personnel. The Sub-Commission, therefore, wishes to draw the attention 

of goYernment~ n61·1 pu.bli~hing income tax statistics to the usefulness of sampling 
. . . . . 

procedures in this partic~r field. Noreover, since income tax data are often 
•, 

not very reliable for certain purposes owing to under-reporting and are subject 
. ' ' 

to other lim:!. tatlo~~ ·(for e.mmpl0, differences in' the time-pcriods.to lrhich the 

indiv1dual returns 'refer, the ·treatment by the fiscal authorities of ce:r:tain 

1 tems 'such as capi'tal gai~s and losses, deJ?reciation allm·rancea, a~:owanoes for 

depende..'lts and 11.fe·.insurance, e'tc.), statistics obta·rnr:d by samplinc:,~~ :Instead 
. . .) .,. •.;.: . .. 

of by complete enumeration, may be sufficient for uost purposes. 

3. Beca~e of tJ.1e confidential Ill-J..ture of the income tax re·turns 1 B.nd also for 
' ' 

administrative reasons, 'fiscal authorities may not be r)repared to make the 

basic material availri.ble for statistical pUrposes. Sometimes the original returns 

are accOI!l:Panied by carbon copie~ conta:ihi:nc the main i':!.€:,'1ll'es. This is better 
• r ' : . ' ~ • • • . r 

than using separate sheets to be filled in by the assessees. , However, either 

method. gives more···t.han is necessafJ 'if' ea.m1iling methods are to be used. A .. 
' ' . ' • . . . . .. ~·. '. . ! . 

practicable ·method may be to have the fiscal admtnistration copy the data from 

the rt/tt&hs 'inCluded' :t.ri ~h~ sa.inple 1 on ~peci.al fOrmS '\-Thich thereupon are 

:processed.. to t.hi' stti'tisi16ai authorities • 
... t• 
;,•. 

~: .~: .. . 

'··· 

., 
;· ·,; ,; 

/4. Since the 

·, 
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4. Since the statistics are derived from the returns reoei ved by the tax 
authorities, probability -sam:Pli:ng wiU be the appropr1a te te~hni que to be used .. 

If basic information permits, stratificatiol) according to criteria believed to 

be correlated to income should be used. For example, in those countries where 

the fiscal administration 1s decentral1sed1 the districts may be sampled 

se:parately. Detailed instructions Will be necessary to avoid. that in taking the 

sample its basic principles are unintentionally violated. For example, in the 

case of persons '\-rho '\·rere late in send.ing in their returns 1 OJ;" whose returns have 

not yet been approved by the revenue inspectors, substitution by other returns 

should not be permitted., but re~lacem.ent by the return of the previous year .ma;r 

be possible under appropriate circumstances. Where the returns contain 

information, for example, on the number ·of depenient children, or other important 

characteristics, ·such information may also be included. in the inqUiries. 

5. Statistics of income tax. usually refer to the incomes of individuals, .but . . 
may include joint returns of husbanc. and '\'life. Other methpds than those described· 

above must be used 'for obtaining information on the distribution of family 

income and here, also, the Sub-Commission wishes to draw attention to the 

usefulness of sampling procedures. 

6. Very often surveys of family incomes '\'1111 be combined.. with inquiries on 

other subjects, such as expenditure on boods and services, ownership of assets, 

etc. The defini tiona· of "family" and "income tt to be used will depend on the 

purpose of the survey. In many surveys the "household" and not the ''family" Will 

be chosen as the basic unit. It is also possible to confine the spending unit 

to those family members nho pool their incomes for all major expenses. If this 

is done, the family members who do not pool thei:t' incomes will be treated as. 

separate units·. Family membership niay be determined as of the interView date, 

or each person who was part of the family during a portion of the year may be 

included. If the first method is used, oill.y the income of persons being members 

of the family as of the intervievr date ~'11ll be included. :Persons w:Qo started 

earnine an income during the year, newly-formed families, and other partial-year 

spending un1 ts may be included in the survey 1 or they may be excluded altogether. 

7. In defining the income concept to be used, attention will have to be given 

to the treatment of such 1 tems as income in kind, farmers production for ow 

consumption, net rental values of owner-occupied houses, contributions to social 

/insurance am 
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insurance and pension fun1is,. family all,)wancos of n.~embers o"!:. the &l'lJJ.C\l forces, 

{3ifts,. ca::?ital.:3ains, :proceecls from change in ovmorslup of assets, etc. 
' " . '· 

Und.el'atutements of' income in sa.t'lple surveys ma; be e:q1ected to .ocqur, )'·r:tng to 

in!lccurate reportinG and fl. possible bias in the averace incor<1es of' f~:!.l1 es f::com 

'tlhor.1 inf'orination cannot be ol)tained. ~rinG to a'buence or refusal to CO··O:)ero.te • 

. Wherever possible! estimates of to·t£!1 income deriveJ. from se.mple surveys sho.l.li 

be com:pared. vTi_th inde:pendent estimates of tote.l pers::nm~ :tnnor1e, obtained a.s 

part oi: the evalt'..at~ on of nattonal incom0, after dul.y al:l.o-wing fo-:c dj_fforences 

in the underlying income con:.::ep-7,e. Such corl).:parlsons :o:ay be carried out se:par.:J.tely 

for _the various incoml3 compc1;-:():;} :.F.' cmcb o.s tot~1 wa.r;o.':l a.n.1 SC\le.r:J.os, interest, 

rent,. di videnO.s, etc., 'I'he s.c:c·.u-~Jcy of t:~e ir.::,,~,:r,:e o.a·ca may, t..ndel' a);)ro~!ria te 

ci~c~-t:ances, also be imrroved. UL:uuc;h other means, for e:v-.. .nmiJle ny e:m.r.Jninc; 

both incoue and expend! ture of the f:;urdUea concel·:ned, and ulso the chall£,8i.l tn 

tote.l f'.saets be~·;een tlle :t>esi:r..nitJC and tile end of thu yeer. If cir;;umstances 

permit, other methods might be usecl for detormining the percent~ce undG::..·statement 

of' income in sa.ro:p.+e surveys • 

8, 1-fulti .. atage area sruo.pl111g It'ay be considered the appropriate device for 

obtairrl.nt; data on the distribution by size of f~ly :lncomes. O't·ring t0 n.on· 

sa.mpling errors in surYeys of this tYl)e, the reliability of the res'_ut.s cannot 

usually be imp.roved very much by increasing the. semp:..e beyond e- ce:rt<':l.in s:J.ze, 

Inforrpation 'o'iit..'l rea:pect to the sinall Ill'O:portion of the po:pu.lation in the higJ'l 

income brackets usually 1-rei ghs hea. vily in the. means 1 aggrega tea and d.istr:tbu t1.on 

of aggl:'eG8-tes collected in the survey. To in':prove the precisian of the results,. 

oversa.mpling of the hich-inc<?me ['l'oups may _be a uoeful dev:tce. 

9. The use of sampling rrocedures for colloctinc in:fon:.;a.tlon on the dist.d.but1on 

by size of ff'.JU1ly inc,::>me is greatly facili tatOLl if, for the po:rulf).tion ~"s :J. vrhole, 

recent information is available on the 1.,:cecrwncy d1strihntion of fr...mi.lies by 

composition and . .size, occn.:pation, numl1er of ch:tldren of different ace j:..·cu}?r>, etc. 

Such information may be obtained in COI4"'le:xion vri th a cens'..ls of :popula t~ en. 'rhe 

Sub .. Commission, there:'ore, n.~.:;rees :::·ully ·vri th the follovrlnc sue;Le!:ltions, macJ.o by 

the Po:)ult~tlon Commission at its fO'Ul"th sessio.a: 

"It is desirable that the ntUtl1leJ.• of •rnmily houreholds 1 bo tabulated by at 

~e..'lst ti1e follouinc characteristics of households: 

/" ( i) 'l1o +-..al nunib era 
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"(i) T:)tal munbers of persons in tho hcusuho1d (showing the m..u.1bers of 

households of 1 :porson, 2 persons, 3 persofls, et'c~, u:p to 9, 10 

imd ov~r). 

"(ii) nu!'lbcr of l?'"rsons in thJ household -,·rho are related to the . .hSu:cer~old 
h::md (showing househclds having hcado • . .;i th no relativoe in the 

household, those vtith 1 perfJon related to the head, those with 2 such 

persons, etc.:, up to 9, and thoso with 10 or mol·e such persons. 

"(iii) number of children, 1..mdcr 10 :I ears of age, in t1J.,., h::ni3eh'old. who are 

related to the h,;o.d (shmvinc households \vith rw childr.-:n related 

t'o tb.e head, these \l.!.th 1 chi:'.d, 2 children, etc. up to 9, and. -those 

1-l'it::J. 10 cr ~ore) e \IJ.Brever f\;asibl':: the ;,abula-tion' shoW.d be made 

sopare.tely for household.8 heacled by a married .l1lO.Il and wife o.nd for 

other housoholds". 

10. The ust·fulnoss of statistics of tho d.istribution by s;i.ze of family 

inccmes for :purposes of 6COllOmiC Cl".aJ..ysiG WOilJ..d be creutly increased. if 'they 

are classlfiod by coorosition and size, occupation; and other family 

characteristics. 

11. The attention of the .3ub-Ccrauissi:m has been druwn to the. need for 

invcstiL;e.tion jnto family income and ex:ponditUl·e in the under-developed 
' ., .: 

C:Juntrj_os. Such studies ure hicl1ly useful in th2..t they tlJXow licht on actual 

conditions in those countries, a.nd in that th3y may be of assistance in the 

study of methods aimod a.t raisin,:s the standard of living. Th?_ Sub-Commission . . . 

suggests that the Secretariat, in advisir.g those countries az~d interested 

Specialized Aerc~ncics, give attontion to the appror.r:i.ate I:.Lothods that may be 

used in. carryirJ.C :mt investigations into family income E:nd ex:penditur::; in 

those countries. 

/CIIAPI'Nl VIII 
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t;lihl:J!I:m : 

OTHER SUl3JECTS 

'l'he ;:;,ul,-Cormlission r.l(;lo considered a sho:;..-"t statement on the statisU cr:.l 

theory of extreme values and its tschnical np:plicc.tions pro:pared by 

l<lr. E. J. GUL1cel. The Sub-Colllilrlssion eXl'reseed general intereGt in the su'bJect 

but folt that it -was in no posit~( .-.~ :.t l'lresent to evaluate the theory or to 

consider its a}Jplicatio:a. It "VJaS oelievod1 llowever 1 that further discussion 

should be deferred until a fuller exposition -was posoi'ble. To t:11s end the 

Sub-Commission :requested t;le Sec:::-etary-Gcneral to inYestignte whether or not 

this subject covld be fully :pl'f.lp:uud. fol' consideration at its next session, and 

if so, to make ouch preparation with tho assistance of an outside exrert if 

necessary. 

I A]ft.'[JJ:;X I 
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SAHPI.U:G TO MEM')URE ·I'RE GOOns TRAFl.l'IC CAH.RIEt· BY 1\01\D NOTCH Vl!]IlCD~~) 

1. ~!2~!l£.'3.!l .• 
(a) :>::ce;:1cndc Commiss:~ on.,;f'or EUl'o:po: . Be .:port of t11o i-Tor}~:in:; Lu·t:.· en 

Trar.s:porc Str.tictica on its .third .£lesa1on (E/'.cr,frrJ.ES/22'+) .reler10d t1> 

be low e. s liP. 

(h) EconOIDic 0omnission for EuroiJe: Report of' the 1'~>3':J"1_·, of 

Statisticians held at The !!aguo 011 .24 to 29 July 195~ < .. '2.'.:·';\J: j.J:/4) roi\;rrod 

to below es s. 
(c) Ur:.i·~ed I:at:i.o:.w Statist:! eel O:'fi~e: "Jntenlnti o.n~.:·: 2 ·:.cr .1~.xd. 

. De:rini tiona ±'or Tl"PilSlJOrt i'_tD tie tics" (ntntiaticsl ~;'lJre:c H o) :::·ei'et".t"ed to 

belovT as N 8. IJ.'raunport static.;ticttl ten.=s l.·ill wl:orc. :puw:ol·:o "b<) Uded 
' 

in tne sense 0f these dofin:J tit.ne. 

(d) united Nati:::.ns ~:>tatjotical Q·l'fice: "The il't~pal·aticn cf daill!'ll:ne 

.E3urvey ~epo~·t~" (:·:;tatistical :!?apor C 1, ~visc.C..} re='el'l'od to below as C 1 

rev. -3arr.y,lil1{j tlloo~' terms 'Will 1~ US3t'l in. tho sense of thi o 1)e :r..=: r. 

2. . The ob.ject of this stu.?-2:• 

k-; explninod in J?aracraph 6 of tho Heport to \Thieh tbis study is annexed, 

it is des:lred t.<) m3asure £:PJ!l'CXi1I'11tely the follcwil:3 c;.ua1~tl tis a for {;oof,;.; traffic 

car:do('c by rG<.:!) ~~otcr veh!clos: 

(a) veldcle-h:ilcruetre.:J, load0d and. ampty uoparately (vJP, :r:ara~~l'aph 2l.t); 

(b) ca:racity in ton-kilcmetros on the basis of l:iloJJYatres e.ctually run 

(vlP, 24); 

(c) tOli.S loadeo (lvl 81 23a; Vf.i:'1 24) 

(d) froic;:1t ten-kilometres (H 8, 23e; W:P1 24/. 

Thie .study o~ltl:ines a method o-r mcnSl.l!'inc ~hese qu:antil:ii0s by amn1~l:lrl.!} and 'Will 

tal\:e the viovr t~at tor.s loa<'l.ed in corunercinl tl"Uffic (H 8, :7). ond fl'ilight 

ton-kiiouet:res reri'o:."'Ir:ed in commercial traffil3 are tLe ft.P ,;:, :.J:: -r-.~~1 fii~Ul""~t3 

requ.irod for ec011tJLUC ];)Ul'J?oaeo. It will SUCJt:H:t that v-:..:li:i.r~·~,:- .. LlL·):motr0s and 

capacity ton-kilo.metrEJs can be obte:tneC. as a by-produet of' t . .J<.J .r.:·ocess t.sed to 

obtain fieures for tons loaded and ton·l~ilomet1•es. 

3. The .,frane" on lThich a samnle is b"'sed. -------............................. ~-~·-----

TL~ frame ( C 1 :rev. 1 2a} . is . the ae t of' docUillent s Ol"! lll :i ch tLe cho:1. ce and 

utilization of a sampling nethod is based. If poss~ble the frauJ.c sl:.ould be baseC. 
/on documentery 
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on documentary :material a]+eady available :!.n the cour+trY in question. This 

material :may refer to: 

(1) the carrier (permits to carry, }lermits to buy .:petrol, repo1··ta to 

su:pervisory authol•i ties 1 insurance documents 1 etc.); 

(ii) t~!8 

(iii) t:.e 

(iv) tho 

The natuJ:•e of 

vehicle {census, recistration, insurance doctmJGl<ts,. etc.)j 

00odo (freicht documents); 

locnle where the cnl'riaGe takes !!lace (J:'oe.d !'l!(pn 1. etc.) • 
. ·. .... . . ' .. -. . .. 

the available documentation must (letermine ·t>e sa;t]!.li:ng r:ror~odlll'6 

includinG the choice of elenentacy unit 1 sample uni't; 1 srurl.bJ.~.s 1 e·~:.c. 

(c 1 rev., 2b 1 c 1 d). 

4. The choi_<2.2...£: ~~li~.(i.,El~~~· 
·In this :para,1l'OJ?L. the choice of a .oem1)le baaed on each of ~::Le four ty;pea of 

mnterial listed at 3 abov-e will bl·iefly be discussed. lt :i e rtot intended that 

the discussion r1hall exllauot ull J>o~aible usps of the mate::.-ial. whicl1 11l£1Y 'be 
availecblo. 

(a) ;'Jam::ele....f! • ..Y~hic]...?_~·. Bem~uae of national rogictx·ution laws, a, frame 

baaed on individual ve~dcles is :probably eaoiest to CC.'nFJt:r~c~ ond a 

stratified. ( (.; 1 rev., Fh) sur.::plo then easiest. to •~et up. The operator 

of c,acl1 inclh idual ve:.dcle, v 1 selected vculd be asked to roport on the 

rerforr't'Jlse ( lo'1ds handled, kilometres run et:;.) of v in the time period 

P ( ~:<!~; .:.. ··.;;:1tb) covcn:'t')d by tl.e survey. But in most ces8s the o::pel"eto~· 

of v vril1. Eot. be abl~ to re:pc•rt on the perforrnpnc.~ of v during P unless he 

knows nt the be(;jmlin.:; of P that he will bu asked to do so. S'\,tch lmowled(;e 

vrouJ.d, of course, introduce bias into the sazn.:ple in ~ wy which, while 
. . 

probably not serious in the case of operatol'S of _Slll{;le vehicles, might 
. . .. 

be ser:i.o~1s where t:r.e vehicle in quo~tion ws one of e. fleet or-era ted as 

c.s n ur.i t. For instance 1 if an operator o"WI;tine three identical vehicles 

Wcls told at the beeinninJ of P. that he would be l'Q:j,uired to report an 
a specific one of them, and if 1 for ~ ral"t o~ P he haf. only work enouch for 

·two v .. ,hiclea, it would exnbal'l'ass bim to know to w]lie:: ;J.f' tts three. vehiclei3 

tc occ~Gl'i tno work. 'i'l:e objection juot ilescri1)ed ie ·~_!t:CG c.onsidel·ed 

sufficiently grcve to :mab:e 1 t und~::sira.ble to baso tlw suJ:vey on a 

straightforward sample of' vehicles. It Will, however 1 be recommended at 

(d) below that in certain casas a sample of ~arrie;~ be based on a sample 

of vehicles. 

/(b) ~~hwa~ traff1~ 
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(l~}. E,if!ll,'W!lLgaf:i2...2~'E· Th; frem0 for a hit:;bw:t~ tz-affJc count c~m 

;p:..~cttJ.l:l;:r be con~:>tructeC. in any country but in cour.tri7s where the road 

network is at all c:Jnso a t1·affic count is so curar$rSOllle a:nd expensive that . . 
it should not be ~dortaken unless tre rauci ty of docm.::.entar:t infor:m.ation 

of oth:1r sortG mal:es a tra:Lfi-.: covnt necessa1•y. It i·CJ :Lore nssnmed that 

this case will_not arise in any EuroieE>..n (.:Ou;1try. 'I'he. situation in 

cc;m1tri::s 11he1~e tra::'fic is not dense in briefly diseusoed in :rara;_:;re.ph 9 

of the Report to :which this study is an annex. 

(c) Sa"''~J'le of fX'Eli';h~9:-2.£..U?.'2!1.!!:!.~ Enicht documentn Jn['y be in the hands 

either of ubi:pr.ero, ca!':>:'i.e:::s or cond'.:9'~c~o~ Th3 m·Jlt:i.rlicity of shippers 

ar.d conni::,1J.8l'lG 1~ so 3reat that it j_s r·:.~,~·:xlt:!.y :imposs5.1Jlu to obtain lists 

of either cf thJGe fron which samrles ca11 t-:1 dr:nm. f..'o i~l' freicht d.ocumontu 

are to b~ v.Elorl they muGt be obtain:;il ·:'ron c2rri.ers. lt :!.o rx;.·olXlble that 

opara.tors of lar:.~e floets use freic3Lt C(JC't'.m~mta fron1 vil;icl: can re obtained 

Ill.CGt of the infol'I!latJon roq·•.li'::'ad EttjCUt c•Kds hn',Jlou.o and ad.vanta~;es will 

below be taken of this fact (D, e). :aut fo.nnl}_ cJ;o:car.crs) :pert~_culerly 

thoue 'lho o:porate sin,·3J.e veh:Lcles, ar_, u."J.l:L:e 1;:: tu IJL:~e systematic use of 

frieg:1t docu."':1e..J.to and it th.n:el'oro ep!Jt.:lrs to be und?:.drablo to atteu:pt 

to 0CID.l1J.3 f':t'f.ii:;ht c'coCUI;ients oi::"f;ctly ( C~~r['f:lre ~;; 22) • 

(d) St.m:l;lF, of ce::";:'i3ro. A r,am:ple of c~rlor3} includinG carrier:, for hire 
..._._ ........ , --... ·-----·· --

(Mt, 15~'1.) nr.i.d p:r.'ivato ~arr::.eriJ_(N8 1 15b) aeoms to of:for tl!e i\n-Te~t 

objectiono. Eacll 0arrior sanpJ.ed 'Hculd, as descr:lh3d in rr<ra:;raph 8 bolow, 

be as:~ed to re:)ol't tllc total torJ:1a;_;e of go::>\ls lie iJas. loaded in a period, 

I, o.t' about a :uontli inside tta cou:t'try in queFJtJon and t.o sPp!Jly some 

eddi tic1nni datn. lt is rococ:ni?..ed thet car!.~iol'3, prtl'tl::ula:rly lnrse carriera, 

sru l:a:3ly to resist providing ini'or.uation from which tl,e1r totaJ. r0venu0s 

could l:e est:tr::!~ted. p.ut, tccttu'Je of ~.;aryin:3 rr.te3 for cliffercmt CO!".T'l.Odities 

tl1o f:t c,'U.ro :for tGtal lo'ldirl,'~s wculd not, in general, JLakc it possible to 

a:r~:;>roximatJ revenue. U!:er·> sel'i.·1U:S objection is r.cnothel~es fea:ced 1 th_e 

stt,~::estion r;:.acle in :para.cjra:ph d e below rwy be o::' same uP.c,. ~.aphs ;-11 

oolO'~ d:tec,,.os in scm& 1!'ltan t.r:e ean:plir.g c! cm:-riere. 

Listin?: entl.!:a.B:P,li~ CRl':ricrs, 
~ - .......__. -------· 
(a) lt is 'l111llkely that in a.J.y cot'l:-.tr-.r a ccmploto list of carriers is 

availablt) vhich .includes nll carriers for hire and pri.ve.te carriers no 

!l'J:t"ter hew Sl'ill'lll their operations. But partial l:Lflts may b8 eccessible in 

/tLe bands o:f 
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the hanCis of rec;ulatory authorities, carriers' associationa, :t.nau:-anoe 

co:m:t;anies, etc. ·As: ma:ny as :possible of· these should be assembled and the 

to-orerutibn of the authorities~ associations ai1d companies should be 

enlisted (S, ·2;1::Y) .- If a sufficiently coiuplete coverace of car~cisrs results 

frorl these ·lis't3, tlle cer)~iers cnn forJ~hw:ith be num.bered serially. and 

sampled ·by a ranU.om method~ If information is available on the nature of 

each carrier's o:perat:i.ons (s, 18) and the ·number of his vehicles, the 

· sam}>le can be stratif:l.ec1 according to this inf'ormation. 

(b) If,,_ ao 'Will usually be the case (s, ·28), the .. l"ists discussed at (a) 

. omit a sic;ni ficant nt'ir.I.:Jer of carriers i tl1e rep,l.sters of tl:~e numbers (on 

license number platos) used to: ident.'i}~~: ~~l1'3 1-:::ii'riGs can be used to construct 

a sarn.ple of carr:lern (~'~, 27). The Pa:o.:::;:1. ·l:'ld ]?roceduJ.·e :miGht be as follows: 

( i) From the re3isters mentioLed a·bove ·~he r0quis1 te number of 

::lorries could be dJ:>a·wn 1 .:Perhaps simply by picking out license 

numbers· at random. 

( ii) The sample of ca:aiers wottld then 'be the set of those carriers 

· who OIJerate tl~3 "fe:'l:tr.:~1es oeloctod. at ( i). 

{iii) ·In ccm.putin,J the final ficures el.lov.!!UJ.ce must be made 

arithmetically for the fact that the probability of selecting a 

carrie·r operating several vehicles is greater than the 

probability of selectii~ a car~ier-oJ;JeratinG a single vohicle 

and. that som0 carriers may be "sel:3ctod11 :more than once. 

(iv) In deciding un the size of the sample it thould be remembered that 

'a s:ma.11·· sample, chosen truly at random, a large :Proportion of 

whose members co-operate in the sux~ey produces ~ore accurate 

results than a larger sample which is biased e:ither in its 

initial selection or by a large amount of non·l~sponse from the 

carriere sampled. Methods· or· avoiding non-response are discussed 

at 8 f below. 

6. ~;t.yo a_cct~r_a~· of th~v!;r_i_9~s :method~ 

If the carriers t;an be st:t.'atffiod by nature and number of vehicles operated 

( 5a), a sample of carriers, ·stratified e.ccoreing to this· i~ormati~n -with a 

variable samplin::; fraction ( c 1, rev, 2i) approximately proJ;Jortional to the size 

of operations 1 ~Till provide the most ·accurate resUJ..ts. On the other hand1 if the 

information on carriers is not adequate to effe.ct this· stratification a sample of 

/carriere based 
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carriers based on vehicles (5 b) may be expected to give more accurate results 

than .,rould a random sample of carriers, s:tnce the procedux'e of 5 b will sample 

carriers 'With probability approximately proportional to the number of vehicles 

operated. In cases in which the required inforination is availn'ble only for 

_certain catec;o.1:::'!s of carriers 1 a stratified sample of these catcgo:;ies can 

be taken, tho •.t _.:.J:;:T:-~1[; ca::--riers being sampled by means of veh:.t.c:.e reGistrations, 

only carriers .1..:·ti oc..;"t;_:.:-··.ne in the categorie_e on which the stratified aam:ple is 

baaed will be retn:i::'.oc~ .:.r' .:he 1attel1 sample. 

1· ~l;':11ysi2~.~~:· -~~~ · __ ~- ~ ·r _ ... _c:..;,.> •. i::y class of carz:ier. 

The final fi,;ures eaE ·;f 1-C}.r'fJv be analyzed, for instance by class of 

carrier (s, 18) 1 even if th3;r "Je.ce not obtain~d from a stre-t.fied saDlple. To 

maintain a Given accu1·ac3· ::. 1 til; flgUl'eS for Cl..ifferent ca·.c-~~;l'ies tho size of 

sample must increase vll tl1 ·i:l "- · .. : '•t::r of cateeories; tLc s:; ;;,,:zt thereforo be 

know before the somplil!.~ ~:':L ~-'~.u:• :; s r:.xed. ln J?al'\i.'.'"n-~.8.1' it ~an be arranged 

that the survey shall ;y::.•'-".1. "· . .- ., "'3:·tro:J :).ec,:;.~9e of r;.·~,~~aey, tha averase 

performance per vehicle '.'•'f-: ... __ ·u .. ~--:: ·~y cla9s of v:_,·,_o'·) tlms relating the 

result of the eurve;r to nd.,u .>r: :-,"e ~::m,c; ... · of' vo;···-:::~_::-,':> :..n use, a ty:pe of data 

Which is normally kept u:p t.J ~:c.~-e ir. ••,:HoG r.•J1).1·_-i;J:La<> ( .. ·:, 29f). 

8. The information. to n-~ c~· 1 .1~_'~ :jc, ·J. _;_ '. ~' •: ":h~ sa ''l'io::·s r-;"n.:nled •. 
-. -·~- .. _____ ,..., . .,. __ 6> •.• ____ .......... - ..... - .. - -~ ... _ .... , •• ,_,.. ..... ,. __ .., •. ·-····--·ora......-

(a) If P is. the ··· .. lX· ~"':-~-~-::.. i ·l' 'o{~l:i.:•h tm;a are to 'be ccllected1 the 

carriers to be EIE~r.~_-::.:r~ c'ni<..ld. be nvt.i.f10d befor:t.~ t:t•:-_ 'be,~;inning of P of the 

questions they -vii~.- ... r-tt "tir"e oml of -::·, bo e.slwd to U..~l~lvid!'. Tbis ap:r;uara to 

be a. necessary :::r.;e 'J Jf' adequate replies are to be ex};leetod oven though it 

may introd .. uce biad :mto the sampln. billce a report on total operations Will 

be asked for, tl1u 'blDC:J int~cducocl vill be noc,li,:';ible can:pared '\:io that 

referred to at 4 s e'l:uc,o. 

(b) Tho ].lrin~i;pa.l. {·8tm~: e~.:cl: Cf.l:L':i'j_,:;.J:' '·'01, 'l 1>.; asked to sive is the total 

gross weight (i.t3. wo:tcl1t of gcod.s :,l, L~. 1:..' 1-nckine (M 8, 22b)) of the 

commercial. goods loaded into his vo;1j ::Li.J i1,;1::.d0 the count1·y in question in 

period P. 

(c) For a relatively short nub-1.-vrioo, Q, o: F 1 say a day or two if P is 

a month, ()ach curr1ol' :3!.1ln.Pl::)cl dhould. be asked to keep u "complete record .. 
< • 

sho~ng the followii}t--; fc,cts 1'or E}ach vehicle which he o:perates in the countcy-

~ine Q. 

(1)' 
The com:plot.e record should include: 

the liccuso numbor of the voldcle; 
( ii) the distance 
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(ii) the d.istance it has run in the country in period Q and the 
'. # •• ··:~~-~ ·:~· :~ --~. • .r: .. · '. :·,·· ;·. 1~.-~ :~ ·, : ~ ·~ ··,: .v· ·•·.·. '; ..... ~· ~.;. ·"::- ·~. 

.. distance it has run· e!lr.P,~Yi · ., • .. · ·· · · · · ·· ·- · ·. . ~. · 
; . . '. . . . " . . . ~ . ... ' ' . 

· (iii)" for "each conslgmnent.' lda.ded :.;;{thin- the:c~untli' di:trizli'Q:/ it·a · 

. .~ros"~ .J~;i~ht; place 'of J:~di~l,· ·the :pla-de: at which ·:l:t i·s \~'fther 
, ,... to. be un.i~aded. ~~ to cic;ss tlte f.roirtie'l:- for unJ.oadinc(~bl"Oad;· 

(iv) For each coneignmen·ten~·~'rinc tl1~ "c"0u:ntry .-~naclud (lv1 8, 23dLin 
the Veh:i.;cle dUring Q.

1 
ita· gxor~s· We:ig~Tt 1 :poi:lt Of entry; the .. 

:point at ~hi~h it is to be unl.oade6. or, if it is in tl:artsit·,: ·the 

J?Oint wheru it is to leave' the countr-y. · · 

;.._,j o:peratorB :may 'b'e e:x:p~cted to be reluctant to show overloads,; some :o:taa 

:r.o.B.y 'oo ~J'x:Pectod in the cOLiplete records so obtained. If, under ( i') above, 

. the l;kted capacity of the ve11fcle -is asked for the b'ias 'Will be increased 

: so retec1 capacity should not be aslmd for if it can be obtained from other 
. . . ( . 

sources (see 5b
1 

iv and. v above). · · · 

. '( cl) The periods 'l should not run concur;rently for all carriors sampled 

but Bhould vary from carrier to car.rior so tl1at the whole' of· P is ·adequately 

covered,· 

(e) · If some carriers in the sample reo,t;~arly IIJake use· of freieht docUll'lents 1 
' .• . · ·.,I f: ' 

arranc;eli'-ent can be made through a car:t.·:te:r·s 1 association o'r by an inte·rview 

(see f ( i') and ( ii) below·) ~o ].Jei.mi t th0m to sub.mi t a sample of --th~ se · · 

C..bclunents instead of the ro:;?orts described at (a)' (b) and ('c;) of this 

:Pf.trae;raph thus Saving tho:rr. clerical work and avoiding the necessity of any 

one of them d1 vuleing the extent of his operations. The carrier would 

. bave to nUliloer aerially tte docuruerr~~;· l1e used in :period p and sub~t the 

ones 'iTith opocifi2 ser:l.aJ. :i"J.v.fubor's selected at random, .:. . · .. •. 

(f) Some sucf;ent:lcn:s fo'!.lovT for mini'fu:i.zinc·· the number' "o:r carriE}rB who,. do 

not co-operate w.l.. th the s~u:'Vey. 

·:-;t·: 

(i) It should be detel"!!dned from the lists in~ntioned ·at 5 -~ above 

· · wliici1 of the carriers in J.;;he 'sa:u:Pl~ ·~long to· as~oc1ations T and as 

nrilch h~i:p as poss!'tle sl10u.ld be ··ootaine.d fr6m the a'ssoci~tions in 

getting the information described above frcm those of 1t'a members 
'' .'" ' •• > • "9' • I ' • J : o • • ~ o ~ • 

·who -are ih the ·a·aml)le. lt would be hel,Pfu.l · if the association 
•i · ·. 1 ~· • . . ·. ' ,· ''i · . r • • • • 

· itself would _provide information on the number, ·license :p.um.bers and 
. . . -~ . .. .. . . . . .. . . . . · .. : : . . 

. "capacities' of the lorries o;perated by the"" carriers. 
"'~ . . . .,, .· . ~ 

~-: :; ' 1~-

-..;,· 

./( 11) ··.'·It is 
~-: ~\ __ -: :_;_ . 
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(ii) It is desirable that carriers in the SBl!lpJ.e who do not belong to 

associations "be intorv:i.e;rod ;-r.Lth the object of enlistinG, thoir 

co-operation and obtaininc the -information :mentioned in the last 

sentence of ( 1) a bovo ( ;:::. 1 29a) ., Tl1e extent to which this can be 

done depends, of course, on th; n1l1'11Jer of carriers in question anc 

the funds available$ 

(iii) The number of aa:n:·i.ers '\'Iho d•) ilO~ co·-o:r-oere.·~.e ca:a bo substantially 

reduced by the methods <'L7scr:ll:c)cl :::.+.. (i) and (ii) put there are 

in any case likely to be come co.rr::srs who do not co-o:perat0. 

Thouch the final fi,3uros can be adj1.'.8ted to allow for them, there 

is no remdy for the decrease in accuracy for ilLich they are 

re s:po:r:si ble. 

9. ~Jit!9.. 0 btaine d from the .E..U?l:!.El e 

·Tho J?l'ocoss deocribed at 8 above will mak0 :possible the estimation of the 

quantit:tes liBtod below. 

(a) The total gross weight, L, of colril:~orcial ,::;oods loade(i. insid.e the 

country by domestic road motor vehicles. 

(b) If "local traffic~ is defined as ·:;he t:z·affic hauled less then x 

kilometres, x being deterlll.~.nad in each cuunt.r~" to include in local traffic 

short distance traffic not co.n!~;,?ti:ng v.-1. th other means of inland transport, 

the eom:ple_te records mal-'..:e IJ~F.isible the estimation of the ratio1 _ f, of local 

to total traffic. 

(c) From the complete records the a"Vorace lor..gth of haul, h, of a ton of 

{3oods movinc in domest1::: -:;:;:a.:fi:'ic c::tr• ':Je estimatod, 

h • E diXi where xi is the ·weiGht of the i th consignment of goods and a
1 F, Xi 

is the distance it 'WUS cal·riod. 

(d) From the complete records the average length of haul, 11 1 , of a ton of 

goods moving in intelnational t:.".'fli'i':.c in C.omestic vehicles can be estimated. 

(e) From the con:p~ete records an rr:: l;;si'o could be wde showing the 

quantity of Goods hauled for each of a rolll't;iSE:ntative ranee of distances 

(s, 19) 4 

(f) From the complete rocords :vehicle~kilometres Olld the degree of loading 

can be estimated, 

(g) From the _colll;~lete records an~ the data on which the Sillll:ple is based 

/capacity 
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· <;ar..acity ton-kilometre3 ,caxLbe,· estiz,~tea.,. 

10. Internati o::1al traffic. - p_....,_ 
If special l:"rrungements car· be l:lS(1J for a ch0c.k of all vehicles at frontier 

~ • • •• • <. • ' ' ' • -

points du;r:in() the 11eriodP {f!ee WP, 4-~).t the :?ollowine quar .. tities cnu be 

accurately d'Jte!'l!li!led. 

Il the gross weight of commJ.rc:: al goooEJ iml;orted in do::mestic vehlclas 

I0 tho gross weight of corcm,:.n·:.;::·.uJ c~~c~:::: iDJ')o:t·tcd in fcr..;i;;n vollicleo ... 
El t.t-e gross weight of ccr.;m::el'Cif1.l &;oof.' ::.>, e:t:._0c.1:cted in c.om0stic vehicl0s 

!,:' tla erose weight of corr:'!ri,erc~.r.l GOods c:tJ?N ~od in :foreign vehicles L.'2 

Tl ti1e Grost.:· weight of co~rcial geode. ·lllOY i?B in t!'ar~si t in don1estic 

vs1~1cle:; 

1' 
2 

'Lh) 3rosa viBi()lt of COI:lltl.el-cial e;ooC!.s Dl-ov!ng in transit in foreign 

YGhlclas 
" 

Where tl:·ers io tm u?nrccie1)1.:; C:~.~~ount o-r looul trai'fic crossinJ the frontier it 

should 1 if .:poesi ble, be exc,lad:.Hl .t.'ro:r.l th.'J ;?iBtlros. , . .• ·~. 

11. T:1e coP.2utntion of conm:orc:i:::l tr'l+':r.:t,~ • ............ ..-.-... ~--·- ---· .._,..._. _,....,.. ... ,.~ ~ ...... 
Thu quanti ties deterr..aine~ in :flllruGl'!-!IJi•u 9 an.d .. 10. can be .combin~d as follows. 

( 1} vl<J:!.Cht of goods looded in lOilC dist~nc.J tl:'f..tffic~: 

. (1 - f) L ":' E2 
(2) W~lii3ht. of goocl•J m1,).oaded in long C.istance traffic: 

(1 - f) L - E - I - I . l 1 2 
(3) WoitJ:i1t of coeds carried in lo?:1g clistance traffic.: 

(1 • f) L - E2 .. I 1 - I 2 - 'l'J. - •.r2 
( 4) Frei.)lt 11et ton_-kilOLle·~~}'•,;;:; rr.·,;:frJ?::rrt.:>d. in long distance tr~ffic: 

h ( (1 - f) L - E1) - h 1 (:J;1 - :•;2 - 11 - 12 .. T1 - T2) 

These :.foruulas are eub~ect to J~:~e following in.~eror1t errors in edd1tion to the 

samplinc arrors. 

(a)· · IJunl:t.caticns; ·· Gbod.s trane:!..ohlud fr01ll one lone distance lorry to 
---~._....... 

another will, in fo:t".r".u.Ul~·.S (.1),,· (·-:-:; '.'1.·1 (3), be codrl.te::l each time they are 

'trr~nsload.od ... (Trar.i.sloadin(~ frou Y.J' :~c.:.oe oncil6ea ·ir! sl:.ort-lmul ·· 6ollectian 

or distribution to ·long clj_stnnce vehicles cloes not GiVe rise to duplication 

because of the usc of the rector 1 .. f.) 

(b). ~,!?_Sions. Consig:t.u:neiits cal-Tied in the .d0ll:l'6etic traffic of the country 

(i.e., both lex: dod. ar1d l.Ulloa.ded in tho country) by vehicles of ·rereign 

. rogistry Will not :B.:p!JOal~ "in the;;figuXes. .:· ,o' 

Neitl;l.er·of the errors just listed is likely to be aJt:preciable • 

....... 




