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STATIS~ICAL COMNISSIO:N 

SUB-COMMISSION ON STATISTICAL SAMl'llNG 

Fo~~th session 

EDUCA'l'IOH AND TRAINING IN SA1·1FLING 

Report on the comments receiyed a·t the SeCl'etariat on 
the syllabuses :proposed for a coul'Se in salll:pliDJ. 

As requested by the Bub•COllllllission on Statistical ~3amp1ii1(~, the s~rllabuses 

proposed by two of the members of the Sub-Cori:rm.ission at ita third scsoicn in 

September 1949 (see Appendix A), were circulated. to the national statistical 

offices and. various statistical soc19t1ea of all the countries. 

Replies were received froro twenty countries, six o:t' wi1icb had. no )?£'l.rticular 

comments to offer. Detailed CODllllents were received from the followinG fourteen 

countries: Brazil, Canada, Czechoslovakia, Denruark, Egy:pt, Finland, :tndia 1 

Ireland, Nor\my, Puerto Rico, Southern Rhodesia 1 Uni-ted Kir){;,dom, United. States of 

Ame;riqa, and Venezuela. The comments are given belm-1 arranged accort:l.inc to 

countries: 

1. BBAZIL 

Comments from two of the members of· the Brazilian Dtati~s~_cal SociA,t}.: are 
given below. The members a;re: 0. Porto Carreiro end .octavi o A. J~. Nsrtins .. ._..... . ---- -
1. You will understand :my hesitation in offerinG any c:r:i tic ism of the :uorl-:: of 

such authorities. Fortunately 1 the :POints _of disa,_greemept ;_ :t-Thioh I :uro.st in all 

frankne~s men~ion, are f'ew •. ·They are as follows:. 

As ~·egards the "Syllabus for an Advanced (:Professional). Course in i!tatistical 

Sampling" by P .• c. Maha1!3-nob.is. 

Part 1 (Prerequis~_tes in ptatistical Methods)• 

I should prefer to arrange "t;his part {Part 11 Section 1) in the follm-Ting . · . . ... . . 
order: 

_ E _ _ C _ theory;. ~efinit~9nsj- total ~robabilitY, and cOl:lpound 

probat~ity; binomial, ancl _ .tinQlllial :rr_ oba .. bili ty; P<?i~son eli. o:t.riut:ttion;· coptinuous 

proba 1i ty,R LJt81Ji2ID:1~~iabl ; distribution _fUnctionj lJa't-l;elllatical expec;tation.:; 
. · ' · . /Tchebycheff 1 s 
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Tchebycheff's inequality; law of large numbers; Bernouilli's theorer:.; 

clle<rt.!cteriotic functionj correaporJ.derj,ce between seta of c11al-;ecte:r~iGtic. functions 

ano Deto of d.istrilution fUnctiorw (T..aplace-Levy and V:-vy-Crruner theorems, without 

proof;; central lilllit theorE'lmo; 11ormal distribution. 

~4ustification. These alterations would: 

(a) avoic. the presentatj.on of the law of loree munbors initially as a 

rartic;ular case, '\Vi th full p:r.•oof (Eernouilli 'a theorr;m) and later in a more 

e:;eneral but still .not entirely ceneral way due to the fact that continuous 

r>robabili ty is not consitlered fj_rst. 

In. the new ora.er 1 Bernouilli 1 z theol·em is presented. a a an ap11lication 

of Tchebycheff 1 s inequality; 

(b) avoid present:lrze; the conce}:)t of mathematical expectation as lim:i ted to 

discrete probabilities, a~- a result of its beir~: taker. before the etudy of 

continuous probabilities;. 

(c) avoid the discuss:l,on of norrlli'.tl distr:l.bution bofol'e the exJ;os:;.tion of 

continuous probability; 

(d) introduce the concept of characteristic function which I regnrd as 

indisp0r..sa1Jle -in sn Advanced Course; 

(e) incUce.te t!1e corrospondencA between sets of cha-racteristic fur.ctions 

und sets of diHtribution functions (or cumulative distribution) w1Jich seems 

morn comprelx.::1l':':l_ tJ1o than centr~:~l limit tending theorems; 

(f) baoe -::.l-le Cv"'1Ce}_.rt. of norwal distribution on a centr:tl limit tending 

theorem, thus <lemo.nstre~:l.ng 1 ts iln}10rtance. 

In Part 1, Section 6 I think that t, F and z distributions should be taken 
- 2 after the X distribution. 

I have no other criticisms to meke. · 

2. Both course'S have mainly in view demographic ancl econOin:i.c applicatio..."ls 1 fields 

outside of my specialization. ·I could {or I should) zive t11is as a reason for 

abstaining fror:1 stating cy opinion. However, EVen if' tl:.eir· authoz•s were not 

scientists of international reputation, only a cursory read.ing of the syllabi is 

enouc;h to show that . they have been ·uasad. on a thorouth and u:p-to-date lmowledge 

of statistics theory and on an extensive acquaintance of practical field problems. 

Besides, the subjects are logically and gradualiy presentee. .for teachinG pur-poses. 

The only sucaestion I would. like to make, is tlle· advantr.::.ee of includinJ in the 

project similar courses having in mind the s:pecial needs of research workers in 

/lliological, 
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biological, peycAo1ogical and sociologic~ fields. 

I do' not 'tt"ieh, ho:wever, to make tll1s b:d.cf •:tntement Without some co:mmen-ts on 

the desirability and possibiHty of tlw toa0niJ:G of t:t:ese courses in Brazil. 

The conte.cts I have had with the teaching of sta·cistics in Rio led rs1e to 

believe that most of our courses could be clfts~ified in two mutually oxclusi ve 

categc!'ies·. In one class the!.~e are courses tha::i bareJ.y go beyond the four 

aritllllletical o:pe:cl:f .. .i:tons as a mathematical :p:rc-:re~;.uioi tc; they e!nphrwize unimportant 

theoretical and J!•ac;tieal :po:nts and ove:clook all deY(:=:iorru('mts in the last thirty 

years of statjst:ical tea:::h:i.nc. Tho courses in i;he other class ere at the op:posjt0 

:polo: thGy ass'.'..lr.e a t.ho:1:'ot.gh knowle~e of mat'::lentaMcs '!)ase'l on set :point theory 

far beyond the l"<")al neods of the bulk cf :proEJI;<;ctive otati8J:,;c:1 -9:lfli they 

em:p..."lasize :rnnt.heJClP.i:ical abstro.et::.ons and uverJ..ook 'their p:tilc::.; .. Cil]. br;ses and. 

applications. 'l'his gives a 1-:ind. of pocuJ.:ta~ U-sha:ped cHstr.il;utio:• o:t' statistical 
. . 

courses accortl.i·;lG to level. The m:'.<lcll.o-gl·ound courses t.het o::\e sLo~;Ce_ expect to 

be the moE•t fro'lLla.:lt ones a!'e alm.ost ab0er:t. 'l'he otnt:i s~i cv.i.. Jjepcro p:~.l:lished 

here and. the scant inf•-'J:'!nation I have on the teaching of stei:.:L st,lcs outGide Rio de 

Janeiro leo.d me to believe that the s~ condi tj_ona prevail t'Tr~~t::f~~oat Brazil. 

It is thus hic.';hJ_y d.eo:trable that cOttl'sea like those :plar:n,;.::. ;.•(:J.tlc1 lle tau3ht 

here. E:o1-rever, 1 shonlti l:lke to :point out some of the. llJ.ffjctl~tt:;s of the problem, 

Ii'or one tll~":lG> I donF·,~ h.1!·.::>'W of (English) te::ctbooks covel'jng CJ.J.·:;•.[u:-:ij.3lJ the subject 

:matter, opecieD.~' the J::'!.·act.tosl aprJlicat:l.ons that arc scatte1·crl in .scientific 

jour:., "..L~ s .,.. o+ .-..<>"' ' 1-r a~~,., .... 'i "~,·L ~ 'lAre .:.~0 .,.J. "\' ,,rA.,I~-: • .;; !\ .. l.._U~ ,. ,t; ,L ..1 U On the other hanc.,. it -vrc•"..1.i.d .:wt be easy to 

find teachers hv~·e th:::.t 00uJL 'tJeach those coureos l'Tith the c:ee.~.:ra'Vle col;lpe·bency. 

I even d.o r~ot 'be.; .i.e"~re i)1:~t co m:~.,i::lLl.e F.ng.lfsh spealdng and Sconcli1mvian cmmtries -

there are very :o.JEll:,y st.:t t.;~r;,t~ . .:.,t .... .:-.8 uJle to teach Hdeg_uctoly all the snbjAct matter 

of the C0"..\1'13eE!e If I om !."'•)'li :m:ieta:i:t~n in these rather bold aar:mm:ptlons, there ere 

great obstacles to be ren:.0\~"06. before tho effic:I.Bn't teachine of thElso cr:m.raes in. 

the countries ~:at need ~em most takes :place. 

I do not know the kind of co-o:perat:!..on that is plar.ned by the United Nations 

organization and the countries for which the courses are intend.ed. If tbe :project 

is to be developed on a ~·rorld-·uide scale, I would venture to sug~est what .seems to 

me the easiest way to reach the intended purpose: the trainiil£..: (in the United 

States or in Eneland) or a group or 11rospecti vc teachers, selected. (en .a :merit 

basis) from the count1·ies included in the project1 and the gatherinc of teaching 
. . 

material (comprising :perhaps the mtmz ot one or two textbooks) and its 
I 

/translation 
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·, .. 

translation into foreign languages. It seems to me that thi~ f~rst step (or 

something like it) is almost a p::rer?(_~u:ini·~e f(;:r \Jie efficient accom.pl~ehment of 

the project on a world•wide basis~ 

2. CANADA 

£2.~~~nt ~.l>.il ·th'3 Dominio!L.§i~~~l!::~~~:-·i.:::Jion Bnre~-~....§j:2_~ sti£ ~: 
The assistance 11hich such or:t.lines can g:I.-fe to teachers in the field of 

- ' .. 

statistical trn:ln:lng and education :mak8s -: . .hem & u.~.8~:-'.::1 contribution. . _. 

As between the t~m courses outlined, that. l>.Y Professor Hahaianobis deals 

more heavily ir1 mathematics; Dr. Yates assumes either that the student has already 

covered the mathematical portions or doee not require· them. I wonder whether such 

mD.ttero e.s the. t .. iai;ribution of the coei':f'JciEn/:. of correlation are not so difficult 

as to elimimr~e :many otherw.i. se capable samplers from the course. 

The sections on design of sample surveys aro in both outlines a satisfactory 

fol;J.ow-u:p of the work of. the SamJ?ling Sub-COJ.Omisaion on the standardization of 

tennino~oc~· "Thile it is not to be ho!?ed that te:xt books·· in statistics Will 

abandon tho olcl terms in any short period, a good syllabus wid.ely distributed 

will llaoten the change. An e:x:em:ple of ter:riunoloeical :progress is the el1Inination 

of the ·".universe"; ''frame" is less :pretent:J.ous and envisions more specifically the 

concrete l'l.ate.rial which is available for draw:J.ng the sample. 

Dr. Yntea siJecif'ics the various subject matters in which sumplillt'1 might be 

used and sueges'i:is coverinc for each of these the practical aspects given in the . . ' 

:preceding section of his outline. This· a·eems to me ·useful since a discussion of 

sampl:Jns in the abstract is .likely to be misleading at certain points and at 

best will fail to hold the interest of most students. 

The. 3ampl1ng Sub-Commission is to be cotJgratulated on this work. While both 

of the syllabuses you ar~ circulating are good, we favour Yates' briefer statement; 

its strictly practical empha~~e omitting all but absolutely essential mathematical 

detail seems very sound. 

3. CZfWHOSLOVAKIA 

Q.s.~l_li b:t, .£:::..ME2!!?.Ier.2 • .Jnsti tute ..£t:.!1!l~hemat.:!.9.al; and AJ:l!l,ied .~~~
J'.rar,rt~.57.L ~-~n!6 ~ Ins bi t};l~~ •. !lf ~tu~r;z .~.J:!at]!e~t~·~:t St.alli:t?.!.9.~.i 
V. Vlach 1 .J;e~f the Gtudy.~pctl'~~.2f..~_Q,~a_tp_£tatistical Of.t'ice il;,. Prague: 

1. "I wolcome· the efforts· of ·the UJj Sub-t:ommiueiQll OL St4t:f.t'11v.ioal 

Sampling to· bl·Oaden scie..."ltiitc sam:plin[; meth~ds. in Qtati~tical BUl"Yeys~ . Of the 

recommend13.tions I. conaiderJ tlle· srliebus of P. C. Mahalanobis mol"e satisfactory, 

eapeciall;r in :Parts. 2. and 3· The syllribu~ of' Mr. Ya~e~ i.e too senere.l and woUld 
·· ·· · · · ·:.: ·· .: .. · ;·.r. ,. /need, in my 
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2. ''Both syllabuse~. contain all the essentials that. shoul.d be included in a 

programme of tra~ statisticians who desire to qualify as :professional 

sam:pli:nc statisticians~ Considering that the course is designed to meet the 

requirement~ of. advanced students who have already had.basic training in 

statistical methods I :prefer the syllabus of Yates. llis :presen~ation is 

formulated rather concisely so that it cottld be expanded as it is in the 
. . 

Mahalanobis syllabus. For example, Part 1 in the Yates syllabus (theoretical 

background) contains what constitutes in Mahalanobis syllabus Part 1 1 Items 51 6, 
7, 8. Also a number of other items of the Yates syllabus could be elaborated more 

in detail as in Maha!anobis syllabus. 

3. ":Both syllabuses of training in sampl~ng sta~istical methods will offer 

explanations to all the important problema which must be encountered by the 

statistician who desires to :prepare., by himself or in co-operation w1 th others 1 

a samplill£3 survey. The Mahalanobis syllabus is rather extensive since it includes 

even the basic course _on mathematical stutistica {law of large numbers, study of 

frequency data, measures of location, etc.). Yates evidently assumes that the 

students have acquainted themselves With these basic principles before entering th( 

course of sampling methods. Otherwise both syllabuses are very .similar, the 

:programme Yates .being fo:r:mulated more concisely". 

4. DENMARK 

Comments fr~ the De~nt of statistics: 

The rapid development of the genera! theory of statistics during the last thr, 

decades and the corresponding development of the theory of sampling has created a 

need for courses in statistics both within and outside the universities. Many 

statisticians who took their university degrees ten years or more ago feel 

uncertain of the new theories - even .. if they in many cases are not essentially 

different from the older ones but o~ are expressed in a new terminology. 

E:x:traor~ measures must therefore _be taken to fill out this gap between theory 

today and ~he theory taught not many years ago. In this respect the two syllabuse. 

on sampling are very valuable and usefUl, as they give a detailed :p+an for such a 

course,. 

The two syllabuses cover approximately the same field, namely the statistical 

methods· whidh toda·y may be' called standard methods from the :point of view of 

theoreticai statistics. Consequently, essential differences in opinion with regar~ 

/to the proposed 
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to the :prorosed collection of methods ca:nrwt be expet:.:ted to occur cut the 

i:m:portnnt n:L~o'tlem of horT tc te:ach the.se metll_odJ3 may .:perhaps ziV€' ,r.:tse to diVel>.gent - - . -· . . . . . . 

"!Ji!1i 0!10. 

'l'he c0urces- for statisticians wb,o have finished their tmiv:ersi.t~: stv.d:l.e.a end . . . ' ' . ,' ·.' .: / ·. ·. . . ' . . . 

~re eDGaged in practical worl:. musb necesoar:l.l.y 'be ,s.o::n,ewhat d:i:fi'ere:nt, _frOJJl tl:e 
. . ~ . . . . . . . , .. . . . 

regular university courses. Much em.phaais r.m::.st be laid :tn the pr:tnc.iples of' _the· . . . . •' . . 

sam:plin.g plans and.these must be illustrated by CAYefnlly cLoscn examples of both . . ' . . ' - . . 

(;cod and. 1)nd · pla.z1s ~ In ma.ny cases Proofs can be end tte;d. H' ~ufficier1tly good . 
' ' - . . .· . . . 

examples nre USed. to iJ.luotrtltE) tho tJ!.eOZ'ems, 

Hitl1 reGarcl to the ·l,~Q:Ular uxrlYersit.y COUl't::ea., hoWeY~r., 0\ll" opinion i_o. that 
•; '" . . . . ' '' .. ' ... -- . : . . . .. . . . . ·. 

there muat be a :reasor1able 'bclaaco betlrco:n .theor.t an_d_ :practic~ and -that this . 
. . . . . " ,, : . ··' . . '· 

obJect cannot bo aocomplir;hod by teaching tLe~n'y vitllout ,proofs. one of the ma:in . . . 

reasono for the present unsatia:':'actor;r,positions_ o:r a:pp.lried stntiatics (with regard 

to the u~e of ~aLlpline mothods) is ~l~ iowtb:Joretica.l levQl of the st~t1s·t1cs . 

courses. 

'rn the clyllabus proposec. b;,· :Professor Nahulanobj,s it is indicete.d where 
. , •'. •, ., . ' . '. . 

theoroma c:.re g:i. ven with and without prQOf's. In mos:t caRes we ttgree upon tlds . . . ·, ... , ... 

plan. but hi one i.m:portant cuce, nauely '!or t.te t!1eory of eatiinB:ti~ (Part 1 1 
. ' . . . 

Section 5) , we think tha·t proof's are necesnary for ru.1. advanced course.. Alno for 
.,. . . . .... ··'· 

the _proper ni1c1 ;~rEtant.ling of the a.tlul,yois. of VaJ;'~.11nco end the desigp of experU!lents 

(Part 1, Sections 7 ~:.cl 5) :proofs -~i·c i;nd~~pen~~ble si;ce tl;eseo to~~cs are of 
• • • '. • •• : • • • • ! ' ' ~ • • 

fundamentvl j.m:_port:mcc for the constr.uct+cn of srun:t:>lin~~ :plrms. Or.J.y if, the 
-.' .. 

statisticia.'1 iJ familiar witli the ;pr_oof1!3. he will :be. able. to .cons~ct .. aempline 

plans, Which fit hie lJr9bl?Inf21 and prci·ie .. that tl1ea~: .. pia~f3 are .. Q~rr~-9t··~d,ef:f'lc.;icnt. 
5. EGYY,r 

. . 
CCIDJ:ien!;s b;r tJ~e. P.i~~)r r~2.~!a.~-.z. .f?_t~tJ~~~ De;e,al'tment: 
-- ' . ,:4••' .. 

These· oylla.buseo are Vnl.oy useful and I have r~o COltltllents .. 
' .· ·. '. " ... 

I incline to advise . . ' . 

for trairiine the Sj'llabus ~l'e})f.tred by P. c. MahalElnc:>bi~ !ls this !s .more deta~led .• 

6. FIIITAIID 'i' 

Commei~ ... Ei !ihe. Director..d~n-Ch:l.nf t.. Cer:_tral r-;t~~ca;t Of£!.<?!.:., 
·I consj der the matter in question ve_r,y__ im_r;o,.rt.rut:~, and I also think_,:tlw.t the.:.' 

realization of the .schemes c0l1cend~ th~ 'University courses and professior.~:al 
traininG ·would· be ve;r:.- desil'able in .the f~l~- pre,sented in the ~;liabu~o~ ~nqlosed in 

your letter. In ray opinion there is no ereater material., <U.fferences between the 

two ait.eri<'at1v6' prog~~arnnies ~r; qu0stion:. .In Finland the t&1dency ~s alrea.dy b~n · 
,, . ' 

·. /towe.rd.o . , . 
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towards developing the university i.nstruct:ton•at the'highest'level in the direction 

?resented in the syllabuses~ and--likeWise in the :Practical research work more and 

more attention has been paid to the use ·Of adequate ·aamJ?ling methods. However, 

for the present there are so few specialists in this more and more extensive and 

manysided developing area that the realization of the scheme is.:possible only 

gradually. To the lack of students in this field is also due the fact that there 

are no signs of· any specialization in :professional sampling statisticians. But 

this is a phenomenon which may be perceptible also in other smaller countries. 

7. INDIA 

I. QEE!mcnts from the Office of the Economic Adviser to the Government of India: 

The two syllabuses appear to cover almost identical ground although the 

details and to a certain extent the eJUphasis vary in the different sections. 

:Professor Mahalanobis has gone into greater details which should be very useful so 

far as the operational aspects of the surveys are concerned but ·at certain places 

he has eXPressed the syllabus in terms which may not be quite understandable to 

everyone concerned, in the absence of a standard terminology on the subject at 

present. The terms like "internal errors" and "external errors" in the description 

of interpenetrating network of samples may be omitted at this stage. No doubt 

references will be made to particular types of surveys but special emphasis should 

be given in practical work on some of the important surveys conducted by eminent 

statisticians in different parts of the world and for this purpose the 

classification adopted by Dr. Yates section (6)·of his note will be particularly 

welcome. 

II. COlillllents Jointly from four members of the Calcutta·· Statistical Association are 
l;iven below. The members are: Birendranath Ghosh, H. K. Nandi, Purnendu Kumar 
Bose, Manindra Nath Ghosh: -For convenience of reference we designate the syllabus entitled "Syllabus for 

·m Advanced (Professional) Course in Statistical .SamJ?ling" by P. c. Mahalanobis as 

"Syllabus M" while that entitled "Syllabus for professional statisticians vrh.o intend 

to become eXPerts in samplinG census and survey method~" by F. Yates ,will be 

referred to as "Syllabus Y". 

General Comments. From the title of the two syllabuses it is not quite clear 

whether the scope of both the syllabuses is meant to be the same. S.pecially the 

general term "Statistical Sampling" in. Syllabus M comprehends more than what has 

ueen included under it and may be a -little ooo:rusi)JJS. So it is considered 

desirable to clearly delimit the scope of the syllabus in the title as in Syllabus Y. 

/Briefly 
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B.riefly :stt:l·ted,: tho problem of framiiJg. a syllabus .lnaY be approached from twq 

an(;lea: : (~J .. it.:,nlBY j.nclud.e'.A'- detailed· and e.xhai;Lstive liet.ing of the various 

to:gicf~- t.o 'be .covered~ by ~he. c.ourse of. atudyj a.."ld ( ii) it may indicate only .the . .. _. 

out~.:inc,s. (wi:thout:·much details}. Of t.he cQJU'a.e. The first type, of syllabus may be 

recollJIIfepde(!. a:~ '.a t;zp;i._£~ one which, ho"''rev.er·., cannot be made. imperative, beca:us~ 

a }Ulif'<Wnr stm~o<41rQ:. ;in .e.ll. jts deta'ils crumot·.be enforced irrespective of the 

co:n;F,Jider.a:t;~.ons. ,J,i)f;e. :facilities for trainin;;~·; .iJllrnediate needs of a particular 

com+try, .. :P<:>esi b;le diffe~ent a:pproache£? to a problem by different ;people etc. The 

second type oi' syllabus is to be preferrea.~on the ground that it allows for natural 

~arj;apion in: -de;tai],s and: em}.'lhasis while indice:t;;ing the necessary framework of 
. ',.,1 ......... , .. ·• ,,;., • •.• "······· • •·" "' . • ... . • •• • • . ' . • • . . . . 

training;· and hen()e ·;tt can l?e. znade. :l.ngporative. 

C omn.Emts .2f!.~]'lla ~us. M. 'fhis syllabus . attempts to be a· 'detailed one, but 

1.lllf:O~lJ+1at,6lY.· i·t.: apJ]ears to be nt~ ther exhaustive r .. or a systematic presentation of 

the . ~road outlines. As. fqr er.ample 1 there is no mention of line sampling or 

area s~1mpli~g, tllpuch, the topic "SurvGys for r.urposes of mapping" in 2 ( 11) 

obvimw~y r€)fers to _such types of sampling as also the to:pic of, space-field under ,, . . ) 

2 (1:) •. AGain t~e ·discu~sion of the metlrocl of aelectirlg ·sample-unites (2(2..)) and 

tl1e problem· of. maxir.:lizing accuracy or min;f.?Jlizing cost ( 2( 4)) cannot be undertaken 

,.,.ithout refercnGo to sml).plinG b;!.as, sampli!lJ error etc. which appear later under 

2(.~~ •.. · The sccti.on· 2(7) and 2(12) have been cont4de.red. together. The emphasis on 

interponetratl,ng samples ( 2( 8)) f_\eems to be unwarranted. So this syllabus crumot 

serv~ ~ho J;-Ur,poao of ,ei~her of the two types of syllabuses (i) and (ii) discussed 

in the procedinc; paragrapl1. 

Ccmmentu on.. §yllabus 'f• This. syllabus ;is of tbe second type discussed above 

:tn.d viewed-in tJ~:t~,·itaht it .i~. c~n~idered~:to be .ad~quate .ex~e;t for the· following . . 

minor alterations or additions. If a detailed f!Yllabus of the first ty:pe is to 

be reconinorided, each ii?e~ inthis syllabus has to be further elaborated. 
. ' '. ,! ' .· . 

Undci~ ttTheoretici:il ·background" we suggest the inclusion of an additionc:l 

topic on prelirnin~r:/ notion~ of s~;~, the renf1lninc ~; the topics (a) and (b) 

under one single hoad end inclusion of analysis of co-variai:~;ce in (c) •. Acco-':dingly 

the first section will read: 

' · 1. ·· 1'hooretical background 

(a) Preliminary notions of Salllpli~; ,.subjective and objective 
sampling; random sampling nUlll.bers; choice of sampling units; 

'·(b) Theocy of statistical in:f'ereric~· in general;' theory ·of estimationj 

/(c) Analysis of 



(c) Analysis of variance and co-variance; 

(d) Principles of tt0 design of experiments~ 
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Include "double sampling" e:x:::;>lici tly in '2( c); 11maJ\imisation of accuracy'' in 

3(c); and 11 optimtun..structure of sampling '."nit" f1nd "space-variation in statisticB.l 

fields" in 4(f). Inclusion of "inte;,:.:pen/:·.l·atin~ S81l2.ples11 as a clist1nct type of 

sample seems to be unnecessary for reasJ.l.tJ si:.at.e0. in corm"x:! on of Syllabus H. 

The item 4(e) may be changed to 1;Sm1::;1lin~ with 'VI:l!';}'in.~ p:;~ub3.b1lit:tes (e:g·Q, 

:proba1lili ty :proportional to size of unit), from the po}?ulr.t.ion c::md frum ·within 

strata". 

Under ":P-.cactic:J.l ;:u;pects'' there should be included a diocussi(Jn of ·:;he 

different typeo of e:·rors likely. to be encountel'ed in survey 1.;-orko So ·~llE 

e:x:istirJ,2; 5(f) may be renamed as "J)i.('ferent types of en·oro in survE;Y$ crn~·.rol of 

accuracy of field-wor-h: and computation11 
• 

Under "Ty:pes of s·;.u'veysa an aMlition~>.l .item should be incorr·o:('a"ted"' oay, as 

6(f) to be called 11Multi .. purpose stu"Vej·s; nwstel' sar:ipl.e". Here ;i·t is considered. 

difficult for the same individ.ual to be oonvel'SI·:ht v;:i..th a:)_ t.l:.e tyres of surveys. 

So it should be specified that only same of the types need be covered. 

8. IRr:wm 

~enta. by the :£1!ector ,, Ge.E_~~~l. S!~~~.!:l:.S.~..Qf~: 

My :principal difficulty inre:plying is not in ret;;erd to the :port:ionn of tho 

two proposed COUl""Oes which deal explicitly with saMpling me"!;lwde. Thes0 in content 

are practically the same. They differ Ilkdnly in ar~ancement and e:.phasi s a11Cl to 

my mind either would form an excellent syllabus for the pu!'pose of exrouniing 

sampling teclmique. I find m;y self in some difficulty, ho·Hever 1 i~ envisnging the 

type of :person for vlhom tlw coursen are t'lesicned~ 

The coverir10 letter s]!eaks of "university courses ana. pro:t'ess:.onal training 

at the highest level", while the material in the majOl" portion of botb uyllab:~ses 

could rePdily be followed 1dth p1·ofit, as :Professor J.vlnha.lc:nobio says, by 1'persons 

'\>'ith considero.ble :practicol c::x:pcrience o:' 28PJ:l,:irJ curveye" ~ He also says that the 

course is designed to qualify persons us ' r ;· ;t •JSt''.:'. ~mal sampli::t,~ statioticians". 

This is what I feel to te an inherent \ve:'JLDsiiS of tl'e e:p:proach,. Conoidol'ed as 

part of an inteGrated scheme for provio.:i.llt.~ s~atistical tralninc;, ej.ther of the 

suggested courses would be first rate but I fail to appreciate their value in 
isolation, as training people ad hoc to become ex:port in tho t.e0Ju.dque of a sincle 

branch of the science, To be a ":professional samplinc statistician" seems to be 

/ak.4 n -~o ')eir· l 
• ..J... - \.1 '·' -· .1...1.(.) 
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akin to beins a "de2th rate actuary". That is somethil'lG thect a well-orc;anized 

profession s1.wh &s the £:-cctuaries would not tolerate as a qusHficnti'.m and it 

seems to me to be a retrograde step to endeavour to qu&ltfy stetistici<:~no 

professionnll,'l in such EJ ltmtted field. Either a person should be a statistician 

or not. He may be a speci&list but he should, like a medical practitioner, first 

have obtained his gener£<1 training, both theoretical and prrtcti.cd. How somebody 

can clo.lm to be a statistician if he is not n "sam:oHruz st::-1t.tsticicn" is ;more than -.... - - ........ - ---

I can see. 

I believe that Part 1 of Professor Mahalanobis 1 s course .. Prerequisites 

in Statistical Methods .. fails inasmuch as 1 t is too Wide for someone 1>1ho is 

purely ~:m applied ste.tisttcian and, wt th its emphasis on the presentation of 

results wt thout proofs, ts too empirical as a theoretical ground work. One point 

about it that strikes me in particular is that it has omitted any reference to 

Tests of Hormali ty. 

9. no:rniAY 
Comments from the Centr:'.l Bu~u of St3.tistics: 

The Buronu does not forilW.lly provide tre.ining f:J.cilities, i.e., no ret:,:rular 

courses in statl.st1cs are conducted. At present. there exists, however, a certain 

type of pot>i tions in the Bureau thut partly aim at gi vint', possibtli ties for 

trcini.ng in the practical field of stutistics for students. These positions would 

give vory little opportuntty for attaining practice in the application of sampling 

methods, as very little work is done yet in this field in our country, and the work 

that is actually performed is still in the experimental stage. 

As to the requirements of ndequate sampling courses as outlined separately by 

Professor Mellalanobis and Dr. Yates, the training might formally be divi.ded into 

the followinc four mein types: 

(a) General background in statistical methods, 

(b) Specialized studies in the theory .of sample sttrveys, 

(c) Practical training coveriP-€ problems generally encountered in any survey, 

'Hh~ther on G sempltng basts or en attempted complete count, 

(d) Practical training det'~ltng with problems particular to semple surveys. 

Trainin,s in the two theoretical parts would in our country primarily rest with 

the universities. 

As to the training on the practical level, we feel that at least in the case 

of our own country, adeg_uate training facilities cannot be provi.ded except in close 

/co.-operation with 
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co-operation with etat{stteai agSnd{ij~ ~brking iri that field; without being undul; 

expen~tve~ Some o~ the'tratntns.could be given without connexion with a sample 

survey. For the more special problems encountered in sample surveys the training 

would to a large extent depend on the level of applications tn this fteld in the 

particular countries. 

We fuliy realize the importance of this matter raised by the Sub-Commission 

on Statistical Sampling and are looking forward to further development of their 

work with the greatest interest. 

In our own case it would also be of great interest if information could be 

supplied, not only on the requtraments on scope and detail of what would be 

consiiered adequate courses in sampling by the Sub-Commission, but also on the 

practical experiences with training of this kind in different countries at 

present. 1-le would be particularly interested in the part played in training by 

statistical eflenctes, and also in details on the degree and form of co-operation 

irt'this field' between universities end the .agencies. 

1 o. PUERTO tn:co 
Comments by the Chief, Division of Statistics: 

The syllabuses submitted by Messrs. Mahalanobis and Yat-es appear to me good 

enough for obtaining top level sampling experts • 

. In my opinion, however; there is also great need for a course or· study for 

the more elementary students in sampling. This is particularly important in 

Latin America, not so in England or the United States. Only recently with the 

books of Yates and Deming have didactical material appropriate for wide 

distribution been prepared. The coming book of Hurwitz and Hansen will contribute 

greatly to relieve the lack of complete and organized reading material on this 

field.· But for Latin America these books in English have rather limited use. So 

I think ·that not only should ?.ttentton be given to an elementary course in 

salll.pltng but also to the translation into spa:ntsh of the recent works o.n the 

subJect. 

11. SOUTHERN RFIODESIA 

Comments by the Director of Ceneus·and Statistics, Central .lfrtcan 

Statistical Office: 

i~e syllabus prepared by Dr, Yates largely follows the order, structure and 

contents of hin text book. This is an excellent practical foundation for the 

design and org~ntzation of sampling inquiries. I feel that for university 

/training on a 
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trc.tntng on o. high profess'l.oru;l level insufficient tmportence ts given to the 

mathem:d·.tcc·l end phtl0oophtcaJ. fcund.attcns of stutpJ.ir.re technic1ue. Tht:Jt'e is graV•) 

d.c:neei· ·lest st:unpling sh;uid' be' :regrxded 'es ~-simple appltcatton of certain · 

i3t3.nd.r:rcuzed :t'Ulos e-nd· prt'nc{p.les and lest· the inathern.: .. ttcal impltcl:,ttonf." 'U1d. ·· · 

'lir1t tat tons of each method be; d.i sreg:u'ded. ':i' hc.~ie f~·~equon'tly ericourite·red 'th~' use 

·of tihe:~e mothod3 e.nd ltgh.t:;hePrtei reforencae 'to the· term sc:.ni:V1tnc in cases wl1e're 

the methOde uoed vtolatec.'t every eound theoretical princtplr:l ta~ with the ·i·eeult 
that 'sr:iinpltnrj as [., useful ati::tt~;ttcal tool ha's be6n stiguw.ttied in the minds of 

the .Pu lil. t e • 
,<· 

'· .·•. ~·· ' 

Ex0minetton of the aylLtb'lS prep<.:.re<i by Professor }·kh3J.c:,nobtn sho"iiTD 'th;:t, ·.·.: 
(Si"eateY.' lTOight {s ;~i Vetl to' the'llvJ::n•e';i~~'l t'Dnnd£Ct1):>i.1.'ehd· thc:·t· the' posf.i'r.;r:slon of 

a certuih ·th0ordt{ccl found~tton on Which to btrila· tr!ttt1thg tn s3.mpling· methoah· ta 

emphasfted~' I ~rould. welcomo,Dr. Yotes 1: syl1.abuE.i {f the ~rune emphr.sts ~~- thkory 
wss al:io stressed'' ~md. see; nd roa.liJbn whr:tna ooab'til' bo'th: 6o'llrse8 sholllcl' not; b~:: 
-3bstractea· b;/'pre:factng Dr,. Y~te-ci* s;(U,~hus wt th tor ~.~ril~,bus t•oi· a·"the6reti~ol ., .. 

bt'ckg:round verY stmtlill' to that la-!d 'doWn. b,i• :Prbf\)~~Ol:' I•fcll~'llanbb~~o. F<~iltrig:' thto 

I would prefvr the syllabus d..'t~t::"m bJ,: Ftof'e~r-;or f.b11n;·ino\'i1:s •· 
' . ~ 

1~~. UNITED KIIiDDm.r 

The commentc from three memb&l'&· Of· -the -~0~-~c,l ~'2~te'btsttcei'·Boci.!_3!!Y· nre 1' d. ven 
--·~-· --·-- __________ ,.____ -· a; 

. ' ; . . . .,- . . . ' ~ - ;· . ; : ! : .. . . : 

be.low. Tl1n me!nbe.rs are:. ,J. \~!ioh:~:.rt, FaCUlt;/ Of J..tu_t~'l6lll~~·t·ic..£.z.. StctLisLict~.l 
.;;;.,;~.;;...;;---,- --·- ------- ~ -- .. - -- ---
!;Eborat~r;u.~~iflc2J.JbQ.D. I'>.J)en '<ln<l I·1~G~~~d.a,:l};~ !,:on!l6_n_f:!c.h2£LEf. l<.;conomi~·s, 
~!!! '· .. . ' 

(1) tie here note with :;re3:t tnt.erest tlfts <'tf;v~lopiue1it- ~:.nd.' have. no crt tic isms 

to offer of the cyllabtfses 'by. Profec3m~ ~~lie~lnnobls <md· Dr. Yates, wht.ch are·: ~ 
very much ;;;like. I h)pe th0 Uni t~d Nc-.ttons vitl1' be suc0esBf,ii :tn getting 

... ' 
·-Boinethtiig of thie eort ,Jr&,antzed~ '· 

(2) ~Je think thct the SJ'll!o"bus: suggectea. b~' I'rbfoe~()r I\bll''llanobts nnd. Dr. 'Yates 

ts a: gooa'·one and covors the ground .... ~r~~-~e'll.' ~1~es1imkbly tn.th~ ftnel verston; 

Dr. Yates' syll?,bus Will be wo!'lted .Into the. tn~it) syllihli's sugge'a t~d bY Pi•ofeasor 
·, 

l-1ahalanc b1. c. 

There were two pot ntE on which we thollcht thet perhapn a little more emphc.~is 
might have been laid, elthough.we .wcUJ.d.nbt 'press'them. unduly. 

(e) It is . r~ .. ;;>ofnt-.~f.C>:&- :e611sEde:tattbn·"Yrh·o-ther 1_:n: ·t~·~I~ai~nobt s ··• syll::tbus 

something should be so.td about ttme•sertes other than gra.duatt~n teciD:u~e o'f ·we .. 

tmport<>.nce of Jel.:ios of ·:this ·cht~~acter 'tn ~(~'arly · ~il. ec6nc;mi.{:~ork. 
. ~ ... \ 1 ·1, 

/(b) Dr •. Yate1;1 
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{b):·;" Dr4. Ylitee znent1one<i sY'stema.tic selection, r<nd .her,e· again ]lerhaps a 

littl<) more emiJhac:ts might be plaeed on the subject in vie"t-7 of the extent of Hu 

pre.ct ical a:pplica tion. ·: 

13. UNITED S'rATES 

!-. . COll'lllOnts by Uniteii. State-s representn:. 'ye nn tLe StatJat.ical Comm:lssion: 
' .a-.....,.__,;.. . - ........ -- .. -·~-~~· ....... - .. --~~-··--- ... --~~-... ·~--

No attemp·t. is made hel"e to app;.~~ise the ~.:.:t.\'"JLT,:,cttivc preoentt.!.tions in. the 

papers,, ]:)repared by Mess~a. MahW.mobis ~mG. Yates4 There 0-ppoars t·, be Enibstnntial 

agreement between the two ae to the -principal t'Jpics t:) be inclu(:.e•l : n a L,y'll[~ bus. 

The. diffo~nce.s in the two :preseutatiorlS lie raainly ~.n tr.t'J degree of dctan c;jven 

concerninG the topics includ.Ed. en...i. t.£lc k!f:HFte:uGe in ·wh!~h topics are considered. 

Either could serve, 'd.th ad.~.ptcttions t0 .P~·rtl~uler d.rcum:.>t&nces, an a e;uiOe to 

the ~inimum content of a course in sumplinG. 

The g.uestipn might well be r~ :ioed 'rh8ther a s;;'ll1i"uus o:i' uny kine would fill a 

real need. in the J..)resont stat:e of "levelo.i.)'!!l.€>r•t e>f sto.t:ist:lcal \"(i:.lce"Von. It seems 

doubtful ~Jhether, in the United St~te~ nt lea8t., tbe absence in WJ.ivero~:ty 

curricula o:f' adeg_uate Ilrovision for "systematic ino.3tl'uction in t~lE: the·)ry of 

sampling or for the application of sampling methods to prr·<ctic<.Jl prubloms" cn.n be 

attributed in any tlegree. to a need for guidance on the content of WJ.iverslty 

courses ar1d professional training. 

A syllabus, in fact, woula. be of little use without a te~o.t b·~ok or teY.t bo,)lcs 

c,overing tho conte.nt:envis'"SCd by the sylla'"uus, anc r,.Ijthout quelifiarJ tt<Ewh:inc; 

personnel to give the course. Anyone e 1uippcd to give :l.nstructi·.m in the field, 

a~d having suituble to.:r.:t bo . .)kS or similar materials [J.va.ilable, shm~.ld. be able to 

cesign his. mm uyllabus in. terms of the text to be used. E;n.i tho re1uiruments and. 

abilities of, the students. 

There ap:r;.-ears to be a real peed, on the othe::.A hand, f:>1· text b,)oks su:i.table 

for use in courbes on the theory un.d t:,p)lications of stun.pliilg, The Sub-CmumisS':i.en 

on Statistical Sampling has already tc:lwn some st0ps to st:i.lnulatv W:):!::k tn this · ' 

field.,. and a number of text books <;,;re now in 91'ept<l'Dtion or nct.ring pubJ.j.cfJ:tion in 

the .Un~ted States. 

II.. Comments by members of Amer~.cru1 Stat:i.Btical AssociaM.on: " '-~...-....-.. - 6----- --.---
The comments from, eight cf. the members of th6 1\JllGr::.can Statistical 

Associatio:t;l are given below.. The members are: Hilliem G. Cochra:!.n, J·)l'ul E.o:;?kins 

University, .. l)~lltimore; Jerome Cornfield, JJat16nc.l Jnutitute of :Health, t3ethe.sdai 

/.r. Er1;.n:rd Dem:J.ng, 

I 
i 
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W. E(lward Deming, U.s. Bureau of Budget, Hashington D.c.; H. Duane Evans, U .f..;. 
BureH1l nt' T.P.ht!1l"Y' q+.<'~+~,+~,., l.Tc.c'h-l'P"Ir>+o ..... T\ ('. • Dn·o ...... ~v .. 'l T J-.-..nsc""' T.~ •• .., C~.&-~.1-~ ,.,_,,_~_ ~---_1- ~- --··-._,.. ........ _..,._...,..L...,....,.l-"""""'·' .. -......,.~..a...u."ov ,u. veve, .J:""l~·J.I.U.J.LJ.U u• vo .1..1.' •V't

4
fCLo .._.w.uo VU.J.J..t'.:QCJ 

Ames; Leslie Kish, MichiGan University, Ann Arbor; Frederick F'. Etephan and 

S .:::.; • \Hlks of Princeton University, Princeton. It may be noted that although the 

list of names he.s been o.rrangerl alphabetically~ the co!li!llents quoted below have been 

arranged in accordance v71th their dates of recei:Qt. 

(1) To comment on the syllabuses prepared by gal1alanobis and by Yates is not an 

_easy tasl\:. The follOidng comments are fon;arded in the h')pe that similar 

appraisals from .Jiverse members of the Americen Statistical Association can be 

us~d jointly to improve on tho excellent job ~'.i.':.··'Cr:.dy d;.me. 

Unless I am ignorant o:L· the intend.eci m.eanj;1G of the "distinction between 

random-like ancl non-rEJndom (or patterned) space -fields" the topic belongs under 

systematic sam:plinc; in 2.2 •. The same thlng is true of "procedures equivalent to 

random selection". In this connexion I should 111-:e to call attention to the 

definition in section 3 of the UN recolll.Illendations vhich is mnended now to r·ead 

"a procoss is :properly r]escribed as ran<'lom if to each unit has been initially 

asoic,ned a determinate probability of being selected". Hence as amended the 

qualification of' "indepond.ent" in describing the probability of selection of units 

does not appear. Therefore systematic selection is e.lso a random selection as 

r.:.ov1 defined . 

In ~2 .1 (of· Mahalanobis' syllabus) I should like to see introduced the topic 

of tho intra-class correlation as a measure of the effects of clusterlng. Section 

2. 7 should start out '\-lith a discu.os ion of the total error and of its components~ 

These mic,ht be :put into the three broad classes of sampling error, errors in 

response and er1·ors of non-response. Sectlon 2.8 might be devoted to the 

measurement and control of errors in :response • Another section might be inserted 

here devoted to the p;roblems of measuring the non-response error and proceclures 

for dealing with it. 

Between sections 3.1 and 3.2 I should like to see a section devoted to: 

Preparat:i.on of samplinG matt::ria.ls, maps, lietings, master samJ:lles; preparation of 

sampllng instructions; checkj.ng e..nci controlling the correspondence of actual 

sampling procedure to the requirements of the sample design. 

Bet1'7een ~:?ections 3.5 and 3 • .6 insert a section concerned with: Descriptions 

of methods and of soux•ces of errors in the report; preparatioll of generalized 

/tnbles of 
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In aection 4b (of Yate~' a;Y'll&bUB) include tho to:p1c of O'!?timum t.clloc~tt:!on 

e.nd He rvlation to .. cost factors. · . . 
Between !te and 4f include a section devoted to~ Area sampling; the 

correspondence of elements of the desired. popu].e:tion to tho popul£,tion oi' 'iini ts 

.of area seements. 

I hope that tl_le co-or:-eratil..'n of litany interested somplers llill be usefal to 

the United Nations Sul?-CoiDI!lise:l.on in helping them to :lncreu.se tho area <:nd 

heighten the excellence of their comtrlbut:ton to Gampling r:1ethodolocy. 

{2) vfi th regard to tl~ese or ~r other oyl1tl'T:~'; I <ll'll :J.i-wu~rs reminded :)f a romark 

from Professor Hotelling. A yom:t; vh.>lllCtll \vho L. ct been svlecte(l to tec.ch a course 

in sampling in one of our univcrs:ttios wrote-) to him to u.sk -v1hat should she teach. 

His advi~e, in his kind vwy, was to "tGach lihat you 1010vl
11

• Syllubu:J or no, :r;Jeo:ple 

can only teach -what they knOll. A syllabus ce.nnot make a .couroc 1 but :it mn;:r help 

to direct tho studies of a teacher. A cotu·se, if i~ is c;ood, is not GOOd because 

of a. syllabus, or just because the teachinG is good, but because th0 !~~~.!'~ 

something to tt3ach. 

( 3) You EWk for comments but really I he.ve very lj.ttle to say. 1 think that 

Mahalanobis' outline is quite ambitious and I don't ·knm~ very m:my people v1ho 

could q_uu.lii'y on all points touched upon. Certe.:l.nly m,y own :tnt•n·csto t:nd feeling 

of competence o.ro limited to a very small _portion of thu a:!.'ea th~~t ho.c;ovors. 

Yates 1 1 on the other hend., is a Htt:J,.e closer to tho area that I i'eGl more 

familiar with, and. in our o~m teaching 'w follO't·l a proeremme probFc..bly much closer 

to the line. lair down by Yates. In ft~ct during the lK·,st lJ.'..tcrtcr we usec1 Yntes' 

new book as an alter·m1.t1ve text from our notes. My conclusjon so fur i~ that 

Yates 1 book is probably, f'or our purposes, more sui t<·.1ble as a reference b•xlk than 

as a text, but this.is quito a teutative conclusion. 

(4) As you knm1, such an outltne gives onJ..v hints as to the content v1h:!ch may be 

behind it. Certainly enough topics are mt'nrt:I.mled to provide pegs for moat 

important notions in sampling theory. Nevertheless, three pm~s:!'hle omissions 

occur to me • 

(a) Surely the United Nations ·is 1nto:r:eotoJ prima1·Hy in social ond economic 

surveys. In this field particularly, universes <l1'0 finite an(l in m:.;ny cases 

quite limited in size. It :ts therefore esJ.K:cially im.pol'ttmt ths..t all ~cJom:pling 

h.'l'Obloms be 

' 

i 
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probl0ms be consiQ.ered 'l·lithin the context of tinito p~pu.lJ:lt1cnf;!. T.'1o:r."o is no 

inr:icrtin:n in the syllabuses tho.t t:'h~:!:! ~Q +ho ,...oc..j.c.."J 
...;.,. • ..t.ir...' ·J.~ y .__, VU..':"''J I e.r~d j'ltd g:tng 

i.nfGl1:!:.&',:,1on it 1G ctou.btful whether Y~Ltes ~10Uld have it in mind. 

from other 

(b) It has oeen rD;J experience that meny stuo:mts .are tro·..tbleil by the proulem 

of· "eGtiruatine," the parmneters wh:ich are reCiu:irod bef<>l'C o specific surople rlesign 

cnn be selects(;_. F'or exomple, in a otrc.\tified doslgn, hmf to estimate the >Ti thin 

and bet\H,en strc:,tum variances vn 'lhich sizo oS: S<:!lll:ple 1.4ld alloc::ttions arn t.') 'bJ 

bnsec? This topic might be given ex:::l:icit C:)nsic~erat.ion. 

(c) Ivluch attention il:l given to tho ~:lterr.w.tive :E'omH of dosien, but little 

to tho mnny types of peremett>rs >.zhich ::JU"Y be: of :Ln~erer3t. So i'<.<l.' us tl:l6 O\ltlines 

ind.icc;Lc;;, 0ne might never 1KV0 c." 1Jl'oblel:L '.oildch d.id not simply l~oqujre estimating 

a mean valu~. ThGl'i?: should. b,, some con,;:;j.,ierut!o!l of the s:pec:lal problems involve!l 

in est:imat:i.ng rc-tioe, . .POrctmtiles1 re{;l'\';Ss:'ions, d:lstrihu.tions, and perhaps other 

non-moment PE'-r~.roeter3. 

l<'ine:.lly, 1 ::.~~;61 t::allerl on c:rs~~.:in to pr;)t•Jst thi:i perversion of the word "census"~ 

I:f this worcl. has a ID8f'n:tng, :it surely :refers to a complete count, and so in many 

vJa;yr is ~"n ant,m,ym f,,)l' "sam:plo". I think Yatoe c'ieba.ses our terndnolOB.Y by 

referrinG t" "sem;pl:ing cen::ms and S'J.lvey rocth){:s". 

I hoY:Je th8ue comt.tenJ.;s vdll be of some HS8 to you. 

(5) (E-) 'l'i1c lGvel of ~rio:r: tl'i;.,ininc apsumed by 1-'lah~<lanobis seems to me,·to ba 

exces::3ivo. In general only t:10 f:lrst element j.n Part I is neG\):;;Gary anrl cbn be 

ineor}_)orr.:·.ted in the samplinc course itself. The others do not seem to me to be 

essential ta even & fL:t.rly tho:t'DU['j}l theoretj.cnl sraap oi' the subject. 

(b) I c.crce tho:t·ouchly with the proc,J61ng comlll0nts - (4h> - on the finite 

nature of'. the popul<::.tion. It see~ns to me this must be central to the theoretical 

formulat:!.on. 

(c) If one attemptc to cover in detail the theory behind samplin[:; practice, 

it soon bt>corees f.~!?J:l<.;.rent the.t a fall yec;,!' :tu rcg_u:~.:r·3(l to develop the follow iilg · 

topjcs: 

(i) h'obabUity, exrlc;;;ctF.tion, some simrJle d.iutrfbutions. 

(ii) ~:·imple random sumr.·l~ng for lller:na, differoncer., :a~tios; 
retS:t·ess:5.on coeff::cicnts, ote •• dctcrm:i.nt~t.ion of ssmplo size. 

( ·' ~ .; ) '· t,. ">- { -·.; ",. + ·""n '·'n~ '' llnc ,., + ~ "'11'" '>YY•on- "'t·•n +" ..!...., J.. ~_) -~ .. \.:.L-;. .,.. • ..,~l·,J.l...../ o ... ~ ..... <.::~ .J ~'..J.i...V :..-J <~i.,i.i•' .a. 0 ~ ,.l,...._ ... uc.:.:..• 

( i v) f.~,mpling units that be lucie more than one un:it of e.nalys is 1 
sub-Bampline. 

/(v) 8Dmpling units 
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(v) Sampling units of varying sizes - probability proportionate 
to size. 

(vi) Special topics - such as systematic sempling and double 
sampling. 

From this point of view beth syllabi appear too long. The practical aspects in 

both s;ylJ.abi might very well be omitted. This would cover Parts 3 and 4 of 

Mahalanobist and Parts 5 - 8 of Yates'. ~ractice is, of course, at least as 

important as theory. I would therefore, favour a separate course for practice, 

which could very well proceed the course in theory and for which the only 

:prerequisite would be some common sense and possibly a course in statistics. 

(d) 1 should like to object to tho terminology proposed by the United Nation: 

Sub -Commission on Sampling and used. in both syllabi. It has both the virtues and 

defects of all logical languages, the decisive defect to my mind being that it is 

almost wholly unrelated to the terminology actually used. by cul'rent practitioners. 

(6} Both the syllabuses are good and will be useful to any university teacher 

who is planning a ccurae on sample survey metho.:1s. If they nre to be regarded as 

giving "minimum content" they a1'e a little unrealistic, in that I do not lmow of 

any place at present where such comprehensive training is available. For this 

reason I sli~htly prefer Yates' outline to that of Mahalanobis, because the 

prerequisite training given by the latter seems to contain quite a lot of material 

that is not very relevant in the training of a sampling statistician. 

Two topics occur to me as d.eserfing specific mention, though both are, I 

believe, covered. by implication. In the pre::eq,uisite training I would suggest an 

item "Sampling with and vlithout replacement fl'Om finite populutions 11
• In the 

des:l.gn of sample surveys I would suggest specific mention of "The problem of 

non-response". 

If a suggestion may be transmitted to the Sub-Commission on Statistical 

Sampling, it '\Wuld be very helpful to have a syllabus for a course that is to bo 

given not to embryo professional srunpl:1ng ex:Perts, but to people who are in othor 

fields where sampling is onEi of tho main methods for getting information, and who 

wish to know what are the lDD.in principles by which they can be guided. Since 

sampling is to a considerable extent a matter of common senae, I believe that such 

a course can be given successfully. 

(7) ;r have read over with great interest the two syllabi for advanced training 

in statistical sampling. They seem to me to be very good· outlines and I agree 

/with the range of 
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with the range of to:pi-ce and emphasis on training in rig~rous methods. 

1-:y cenerD.l itlpr.::ssion is that it wHl be difficult to cover all theae topics 

tllor')ltghly unlc.2;:;~ eppro::dme.tely half a J'ee..r o:: full t:iue ;.;.:Jrk is devoted to them. 

i:'Qr this reason, I would heeit.ate to succest en additional topic but if thel"'Ei is 

nc~eCJ.\lt...to ttme 1 bolieve ono shouln. ~.nclude' a serious and systematic study of the 

:problem .. :f precent:lUG th8 resulta of saraplo surveys to :rersons who E't.l'e not trained 

in s\:.~lt,iGtics end, in pr_:.rticulur, expla:l.nirJ.g how such l)€lople sh:mld utilize 

o.Jtimrttu~;l of sonrplinG e:..·ror. 

(13) I hr;ve re,,d the syllabueof;l w:1.t:1 con::.:!.ternbln interest. Since courses leading 

to profuDsional tr~cin:l.ng in semplincr, t:1Hl"V"oy :hr.t.VO not been very widely introduced. 

into nni.ve1'sitJ0s, it is my feclil1g tLat Byllubui.:leS of such cour8es should be 

rathor deta.Ucd. Thus, I e-.m inclir•dc~ tc• oeliove the greater dota:Ued plan 

pY'q"l:uo,:::d by tvlalwLmol>is might be a b:it 14-oro uo<:.;ful at this stage thml that 

prc:pftl'eiJ bJ Yatec. 

I J.o n0t be liE.,ve e i tl'Br 'JYllLt.bu.s give.J >Snough conu :i.der&.t ion to non-sumpling 

q:r:t·ors, c:.lthough Jvlr,halvnDbh' dcG~:.l m<::lntiJn zuoh crro2•;;; in ('() und (8) of Part 2. 

I bclicv0 that tho~ I>rin:::i:p>1l l:l.w.i~:.ations 0f s.::.r:...plu surveys nt tho :Pl'estmt time l:i.o 

in th~· r·JlLbj_l-rt;:r and vt:didity of the ir:.fonna.tion 1!Ctuall;? o:Jta:i.noi from the 

r-ccpond ... n<.. 'llccr~; is trlo much (.'f [;. ·:.v:l,lea.~;y t,-. u.es'..lDle th:Jt ancr.~ers made to 

.:t.wctionH on q_;wstJ.)nna:tres a::.'B con·c,ct or true o:r Yb-lid. In c. course on samrlin . ..: 

S'J.l'V<~;y 1 ::t .~:~ (~(·S:L::•able to .JeE;l t:t IJOID0 length With t~iS I!l[;.tter, diSGUSBin.g types 

of :in:f'urr::::.t.i·:)n ·,:h:.eh can c:n:'i ty:p2o wh..tch cannot be. reliebl,y el:tc:lted 1';:-om 

r~G:ptJ!16.v:J.·~.r.:, ar1(1 Ctcbl:tnc vlHh J)roce•iureiJ for <1et<.:1nninil'J.g reliability and Vb.l:i.dity 

oi.: 1'€>B:Qon~';3.u. 

In :fll'Cli<;J'~J1g e syllhb..ts on sr:m.QlinG, I should th:tn.";: it would bo ve.luable also 

to p:covE.e :. cn::t\;;fully celoctod lict of I·of'erences on whleh the course could 

..:,..::; b.l.allJ b 0 c 'mcme 'Le ..-1 • 

14. VEI·::r:~: ,L"J£l.A 

I. E~dn.;.0tu are g:tvon helmi i'rom a lt: ttcr from the Director General de 
~------------------------r~-----------

E stan j_s t Jp ~_M.i_E.:!:E.:_~~- r.e Fome!J.to..!-y sne.E::::.f?.!a: -

He;:; .Pro~:. lld1Llcmubis 1 syllo:)us: -

J .... . ,, j s ev:i,~ont, Ut:..' the t utbo:" hir:12elf rx)ints out, that th:i.s syllabuz can apply 

only ln :plu.G<;JS "~•lhere there are C<)o:poten~ s"t~:;.tisticians _'i;ho ho.ve made advanced. 

stu"lics >Jf the subjeot. This impl:!.es that (>uperior £•nd W!'Jll orgun:lzed courses 1n 

/statistics already 
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statistics e.lrcad.y exist, nnd this is r.ot tru.o yet, to say the least., in the 

majority of Latin American co,mtries •••• 

• • , When it comes to sDinpl:l.ng, tLe im:po;rtanco of which is fundmnentally based on 

the rrpplics:Lion of theory, tho lack of :fac:tlitit3S for practic~:,,l cx:perioncc is st:ilJ 

mad.e more apparent in the prograwnerJ o.:t' oasic statistical courses intended to 

illlpart. the <~mr)le te lmowledge of the tochnig_uo. i •• 

• • • As. e. (tnmoi'tOry) solutton, until the supE:rior co:u·s:3 in s~pling sctggested 

by Mahalanobls hao been established successfully wi,th ne\vly acq_u:ired experience 

end conseg_uently, competence, it would be [J,(lvis:lble to r.mgcest the rrepuration ()f 

a !J!'OG!'8llli!le dealing vlith loss theory b'..t~ much znore wlth the practical end of 

sampling. It is evident thct thiu prog::can:u:n.e choald includE> a c:::3rtain mjnimum ol 

thoory wh1.ch viouhl have to be nup})h.lrnon":.od b;y intensive prc.etical t3~<:pe:.··ience. 

Ro; Dr. Yo,tos' syllabus: - This pi.'C!JX'erllllnt:, llhich oppog,r(' to bn l(:ss advt;n0crl 

in theor'J tiiDn Nahalanobis' prograD\!!l(;'' c:;:tvos '·' more import[~nt pal't. to :Dl'actic£;1 

e:x::porience er.d. contains only one chl;q;te>r· on tLn:.'bt:ical b~lckcro'.lll(l, covcrjng the 

theor:r of GstimBtion, of' e:trOl'B u:t' -:;nt1;::u:;.t('CJ, tesLo of uig1d.f:l.c~:mce and :malysis 

of variance ••• 

• • • Grantee~. th£•t the ir:tplementatton of thio :;;r·)~;J'at.'l!18 reg_uireb from thE- :purt of 

tl1e 3tudents the sruo.e stLtisticel lmowlcdr:;c that is necessary t>J study Yates 1 

tr•eatise Inontio!'...ed above, it would 'bo g_uito feasible to aclopt it in m.oGt South 

American count:d.e:J with pousibly eertnin a.elations or ud::LptntJonG as nt:.CO;J3ary atL 

to local laclc of pract.icul e.xporionco in conductinG Gellll1linu; su.rv0ys or callec1 fc,.~.· 

to mel7t the special conditlcms of' c:. c:!vcn area.. 

II. Corrroont_s frc.~m Dr. Othm.ar \Li.rikler, Fucul ty <?.! ~:,~,.,c ial end. Ecnnumic 

Sciences, CG.E:;C~.s: 

Both pl'ojocts t.re to be considerec1 e ~pod. buGis for sredal tr,:1ininG of 

professional stu.tiuticians. 

Y~.teo 1 :procrl:lL.iillu wh:lch provic.es ~:, condE.;nat::d trcv,tmcmt of the theorr-·ticnl anr' 

practical aspects of sem}?ling a:ppea:rs to bo very cda;;table to eonplute pr0enunmue 

of stat1Jtical :1.nutruetion which so :·e.r haYe ll~Jt included that subject. It 11lso 

makes it J)O:JlJfhle to considl:l' Lhs c.reetion of a complementary txdve:csity coureo 

of sa,y, <~ h,mrs a '\lie0Jc, aur5.ng tho ssmeste:.~. The gcnf.r.·.l compos1.t1on of this 

prosr~:il!J!llu recommenC:Is :l.t for teachincl staUsties jn rr: ... '1y :.:'iold c,f ctucl:ie;;; (oco~1omics, 

biology, teclmoloc.y, etc.). 

/Me.halano b h.: ' pr0granne 
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r,:ahrc1anobis' procrmnm'J deals also vlith snfficient length with the theoretical 

8nn, but H em.:;7l1asizos the pr~wticel :pa:ct of sr:mpling, giving W;J..Uy useful details 

on pre:rarati.cn, collection v.nd tabulation of the sample with tho gre~:~t.est control 

e.nG. ncrutiny possible throuchout the varj.ous :phases of the procoss. For this 

rocson, this Pl'oc;raJ'IL.r.e Geems to oe excellent for training sampling experts in 

st-..tiotical oi'f:icos t:~nd ns a ·!)L<siG for J..ll':-',(;ticvl scientific Hork carried on by c 

c,:2ou.t1 (as:::. unjvorLity seminar). As a reans of :per:tect.ing statistical knowledge 

i.n o-t,heJ.' sciences euch as eco:uomics, medicine, etc., this oxaGting programme seems 

l<Jos t::> bo ::..'ocomm~::mdeo. i;Jh:i.cll o.f those two progre.mmes--both essentially pretty 

s:imilar·--shoulr3 be reconne"1ded, ~d)l c1epend upon the t,yr;e of instruction 1·lith 

wh:l ch j_t ia intenaea to bo used. 

/APP.EIIDIX A 
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§zllabus for an !-~::'Y::0T';_ D~ ::)_:C:~t·J2L~~l)_C9.E£.S2 in 
~::..~-~:. ~~-~~:~.:. :~~~.~}~i-2~ _LE!W. 
by Po C ,, ~:Io'::-l.)Ju ... ~-<:Ji s 

ffhis courae is designed to suit th3 re-;uirem-s.::'c:s of advanced students who 

have alree.dy had basic training in 3tr-:::.t.·t·~tica:~_ .nJtbcds, a,··l'J dasire to qualify 

as professional sampling statisticia,"J.E:<, 'Pl8 l6Yo1 ar'-·i scc-pe of such previous 

training have been indicated in Part 1 of the syllabt<s. The topics are, of 

course, neither mandatory nor exhaustive; and persomJ with consic1erablo 

practical experience of sampling eurvey:.; ;:~hontd also be able to take the 

subsequent ·_y1r;-,s of the course w::. tll p·r~Yt': :-,_} 

Part 1 P:::-a::'e·r~~:i. <Jj_tes in Stetist.i.ca.l jJ~8 s~J.:.ds .......,.__ ·--..oo< .. ~·-·~·.k.ai,."';;.NP_' _ __,_ ____ ~_.,,.,, .... .-<I.OF·~----·· ... _ ----

(1) Elements of probability theory; definitions; total probability and 

compound probabiltty; binomial and mul'i:.inomial probability; Bernouilli's 

Theorem; Poisson and nomaJ. distributtons; I!lathematice-1 ex'!)ectations; J.a;-T of 

large numbers; continuous probability; central li.mit tendinc theorems {without 

proof). 

( 2) Least square methods; adjustment of oboervations; c:;.ccuracy of interpolated 

and extrapolated results. 

( 3) Graduation of frequency data by Pearsoniru1 and other types of curves; 

graduation of time-series lil:e data by polynomials etc. 

( 4) Study of frequency data; meas·ures of location, dispersion, sl;;:e'H"Dess, and 

kurtosis; "b:b'\O:n:i.?-.J.~ Poisson, and normal distributions with important properties; 

bivariate and multivariate normal distributions; total, multiple and partial 

correlation and other measures of association and reeression. 

( 5) Theory of estimation: basic concepts of consistency, efficienc;:;-, 

sufficiency, and maximum likelihood, important formulae and theort.;ms (without 

proof); the theory of information (without proof); fiducial probability and 

confidence interval (without proof); basic concepts of tests of hypotheses, 

and important theorems of statistical inference (iii thout proof) • 

( 6) Tests of significance: mathematical derivation of the distribution of 
2 t, F, z, and X 

of correlation) 

(chi-square) with applications; distribution of r (coefficient 

and its use for both ;' : 0 and ,P ~ 0; tests of sic~i fj_cance 

for regression coefficients (with l;roof); Fisher's z-tra<lSformatlon for r; 

tests for significance for multiple and partial correlations (\dthout proof). 

/( 7) Analysis of 
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\. () .. r.!:il~;-s:is of' -varlex::ce; basic cc:lccptsj ox:·thogo!lalit~r> im:portnr~t thHorems" 

( 3i Des:Lg:n of ex:pertments~ ba.sic concepts; r<".ndotcJ.zed blocks; IJat in sguares; 

f~ci c::rial e.x>erirr!(mtD; cc.nfQunc1ins. 

(') C:J.:.atist:i.cal qrtaUty e;c:mtrcl: basic co:r1cepts and p:roceour·es; control 

ch;..:;--t:.J; ··c>lener:ts 6f seq~1er~tial a.'1ttlysis (wi th;..mt proof), 

Ia~""t. · ';, rr}u:~ ric'=l-in·l· A•F' e:!!..-:t•·,y-,1o ,...,,.,..,...,.,.-..,-c:rM 
-:..:..:.:.:..-...:.::::...~~-~~ ~=.~ ..... ~':""'--=:..;:.:::.!.._'·.,;·" ~ 

( lJ JJcsie; c~ncerts: ftuid of enquh7; ''f:::amo" for surveys; eJ.emcr.tcT'J unitz; 

samrl0-uni t::.J ·of different t~'J.)Elfl ::~rd vcr:ril·rrj sizes; sample as an acgregt.t. +e 

of SD.Jill1l8 -1Ell t3; dcnrJ.:Lr.o3 of ct.ud.y. Di st:~nc tirm bot·;veen rand on-like an<l nGI"

rartc'to!'l. (:)r :putterneci) spuce-fieB.s. 

( 2) I·lcthcd Gf oelecti::J.g se..;:.:Ll'l,J-u:ii t,1~ tk; rr:tnclp1e of' r<-u:dor.l selection; 

rrocedl.'rc:s e<lUivalont to raYJdom s :l~~tl~~; uystemutic ( dot,nminate-.lntorval) 

select1m1j ·1:rtocedu1'es not eq_t~i''n<~.m.t -Lo J.anc;om saLlpling su~h as quota or 
. . . 

j)U:::'ll0:1lv·.· n;J.cc:ti::m, 

(3) Vtw:Lous t;rp'' of deoign: ot:."e.t~.fi:::a1Lor", IL::tltistaf',C~ rr.ult,iphase; 

c~r:rele.terl.. vcc:cin.te~ combl.natio?C of re;llt 1.s1-"l.ce c:xd mul tiphase sempline. 

(h) Cost ( ii1 tA.l'118 of labour, r:oncy 1 an(~. mute:·ia~. resources) 8.nd accuracy 

( oc' r;Jn.rc·i_n r.:·~: •1rro:c) deto:n:uin;d. bJ t:w Joslcn of the survey. Eelation 

let,:eeL oost enC: a;.:cu:r·a:c3r. The gcne:::·al problem of decicr:, namely, to 

8ecuru e1 thel" 

(a) · n.:ct.:d:::J.uir" ftccm"ac;>· at any t':e13_ired l.::vel of coot., or 

( 1J) mit"imurP cost at any des.:.recl level of e.ccuracy. 

( 5) .:~t.:tir:n tion prcbloms ··for· diff ;rent ty:p0s of desig:r; sampling biao; samplin€; 

c-:rrorJ, f\tady of the variance function (includinG the caso of vncylng size 

of sam}'lo -un:i:b3) • 

(0) ComnoncLts o-:<: cost; entuneration; journey_: inspection] supervis5.on; 

r.ta~·isticnl analysis; · ov•n:h~.:~d. · Cost in t0:.:ws of labour; different ero.des 

of J.a-bou:::. Cost in 1~e1atio~1 to rnaterlal eq_ui:puent and :cesour::..es, 

('7) ?'io:c~som:pl111g errors~: ir!vestlc;ator biaB; discrepunci~s arisi1'1g fro:.J. the 

form o/ auce:da.:tnm.;;nt~ pi1;Ysical fluctuaticm;; miste.kes at the stage of 

p:r."''cesGinc of t:w naterial. 

( 8) 'l'J:-"e use of inf.er-penetra-tiLg : .. etv:orL.s of oarnples for the control of 

no!'.-e'lmrlir:;::; errors,;· m;alczy vli th J.es.·1 gn of ex~eriments; r0sidual errors (by 

tb:3 a:.:1a.lyois of varja1ice); int·1rr1aJ.· errors; external errors,. 

(9) Pilot 



E lf"''t\"( -:< lc_, ,~ 1 /')'1 
/ v~-~ c ,; f•~ clu ~-~, ...... 

Page '23 

( 9) l":i.'Lot snrveys: se~:-ics of cuneys on a c:;rc.dunll~- e::~)a:nG. Lng nca1.o ~:·oi' 

the :iuprovei."-<:'Dt of' the iiosign a.nd for training of steff and or§;a:-:.tz·::Um::. 

of the '3P:ilil :...--;_;; c:r-g:3~l.1z.aL:1on; p:llr)t studies in conjunction with B"L3DCJ:l"('(': 

r:n'\Gy.-·; ·~::::~-· '· ·-;t.:~~s1 se::rp:Li.ng ex-periments. 

( ~l ,, ' ('l.; c ., ':). . -· ·. -· 
,\;i "-)\. '\. ~~--..:., ul., -; ( ;·;;;~.:.;e.t8:l) Yurvoys; diffGX'ellt forus i·ri th C:.U})l:~cat0d t;""'"''-T'l3· 

uni:\.<:> :.;yc_:-,:: t;-:; . .:11<:-_,. th.s us."3 of contt"oJ. eha!:'ts in corL"'1Ex:ton ><i<:h ~·u.cccss:l.va 

Sll:i'? G ~;TS , 

( 1•\ (.: ....... "' ~ f - ,,.,. '""' f . -;. . r't.--'. f' "t~·n·-:-r~-><<·t-~ • 1 '·il·i•.<-;'-' ··. ---, »l-· ··vYti or p1.~_pCSvu 0 roapp .. ng, :pr'--'1).10IT:S 0 ._. -~.c:.-c ..... J.'.·'--- ~0:'1.; Ct.., .. ~--·--'-J.O •. 

of in~:·ormation "becomlnf, e:vailable t:.t Gac~l stepj tJ:e d.6si.cn t. f e:x:p<_;,:~-:.me'xL 

a coni_,inuou'3 ve..ri3.·te., 

- ... -r ,,... 
~·· J. 1.. -" 

(12) Acc,n·a~J' of the :'esults~ co:;Jpa::~'.S•Jn of int·.:;:rnal ar:td. extd:-:no.:'. e:;,•_rs:cs_; 

crr0ra a.cisine :.:'-r·oLl adjuot.montrJ; ··:ol:::>~!C..l'iE;on -vri tb .ir formnfion frm;1 indt;poLdrn:·t 

Pource£1; deficiencies ar:Lsinc, :::'1·om l10L-X'as-ponso) J.acl: o::: rJcords, etc .. 

~:::c.~J. 9.!"£;.;r~.g_~5.}YE .P..L ~l:~ . e,;:x:_-~~-~~~_E.r~ ~-~!:~2.3: . .2 .f..£;,ps; tt_~. 
(l) "tll:::.. r.-v.a..:-t ·~ -~ t' , 'i··, . .r ... • .,\ .;:- -·· •: o ..:l rn, ~·., 1,"-S -f'l .... , ~ +,'"1::'1 ... --llo~---'"~.""', .clc-S''--'· I,.J.Ol< o_ J.l8 y_Ue~ ,:tor.n .. d.l.,, ... o.r;:n .. l, oJ.u. LvlL.lU_._~., .!.I.Jl v•-·~ Cv --V-~ ·-"~-1 

of the :?:C:;_n'iary natcrial 'l.nd ir.~:::mt of la9cl:c:r; corcorto mil d.efl:r:.it.;_ons; 

c,tondardo; a:.~rary,;erlents of ii.emc; corl::.ng, etc.; p::.:·eparatJ.o::-1 of i:lstl""uc-:io:'Jo 

for o:l.fferent snctors cf \~ork' 

(2) nrganiz.at.ton of' the field staff: c;(::LDrc.l otJ.."'Ltetxre; methods of 

::.ns::;.:;;-.::·\iop 3D.c1 snpervision; control.? at. U'.e colJ ect.ior. of the prir:1r~:ry ma-Larial_; 

t.he trainin3 of ·the field stnff. 

( 3) Organization of Gtat:i stical compHa+,io:.1 and. -'U"~a1;ysi.e ~ nrn3Tl;}:>mc;,ycCJ 

for flow of clato. from th-J field, preliminer;y scrut1r.y: pr0paration o::' 

t.a"br.lation f0rms; 01'c;nni::.u.t1.on of' variouo s·.;af_!,es oi.' ;>ror;cs~dJ.:c:_; c;::d ~~::)· l:'.-3t.~Lc~ 

inclulUnt::; cost walysis; j.nsrectLm~ anc! nu·porvision. IDteE,rB.-c.ed n.::1c".. 

n~ul ti •purpose surveys. 

( 4) Use of cam-;_)l:L;,c L'1ethcd.s Jn t:llm::.atior; fc ;;· p;.rJ?osee .:::f t-rpeed:i.~:c np c)f 

reS1:l ts and cor1t.ro1 o"Ter accu:::·acy. 

(5) Preparation of tho rcpurt~ prescnte.tion of res".Alt;:; fer c;er~6l'el 

pu!"poses_; tecl<~;..:.ec.i rerm~ts; diHC'.WSion c1f' :cosnlts. 

(6) Preparation of plans an(l bndgc-'.:;s for samplf' r:n.-1rv-:yg. 

rart ~- :Prac·0.1.co.l \~o:r-:c 
--- r---~-·"'"~•"'-lo-•-.--

Each ca."'ldidc..te shoulu be c;iven a groat deal of 11rar~t1co :!.n worl·:Lr:::_~ c~'--~ 

si:nple t'heo:retical exes:-c..ises e>1l1 .numerical exoml;hw, Fl3 should aJ.so have 

practice in ·i.ihe propa:;.•atlon of :t'orm8 ar,d q:uestiomte.ircs end tr;y:i.nc; t.:1e0o 

out in the fi0ld; a.nd pet"tir;ipate i:r:> field -vrorJ.c as inYestiBato:r and 
/ .. n~1·r..r-to'"' -~ l .... ;_y .;;:1v ,_, I ~ OJ .. 
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:inr;ry~c+o:;:- 'Y:C s;,:r;:r:-'Visor jn pilot or 1el·co•f'co.J.e surveys. :Ee should. learn ho-:r 

to prc?are fo:rTlS for tabulrtion ar~d proce:Jsir:.g of tl1e uater:lal.; havr: oomo 

ect•J..~c.l r;r~ctice lL the scrutin;:; of tl1e prh:er~- material, the organizc.tio:rl E1nc1 

c·1"··.· ···, :l~•.:i.c:" of computational vror~r, ar:d +he })l'''lJ.Jarati.on of reports aHd plans vr:Tth 

i<~)Jlc:·:-L3, r:.~ ·9oso~.blc ho should ;.;o c:;lv ;m o~1}:J:t:'t.unities for handl~n~ ernrl1-sco.le 

p:rvjt:;.:·1 ::~, :.:J ... d. T'al-:tici.pa.~'~,Jnc ir-1 tllu s&n~!.>le sur·\reys 1rl pl"'og:r'ess. 

(N .E.. ITo YrJ.C:r:t::.cn has b;;;e:n rrm.cle of partic.l1a:..4 sJ.bjoct fields cs these 'tronld be 

deierr~incd by loccl circumotancen. It :l.s ce."-1.i.r'1.blB that. the eanc1 ide.te s!10ulo: 

have experience of practict:tl i·ror:: 1.n mol'e thai.~ one oubject.) 

rv lla.brcs for 
~-~---
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§I.~~b~ foLE._r_of~!2!-~2E~L~..t~·-~ti.£.i~.~-yl~}n!,~~-...!9. 
'benollie experts in eam:)lir:a .. ~;.::·lnus an0. s;xr1ro;.r :Jet.i1od.s 
- I ..J-,.._.,__ _.....,.._. _ __... .--.-....-

by F. Yates 

1. Theoretlcal backgrmmd 

(a) Theory of estimation; 

(b) Errors of estimates and tests of aiv~:i.':':.C.&Ke., 

(c) Analysis of variance; 

(d) Princi.ples of the design of experiments.· 

2. Principles of Eamrling 

( c,.) Sr.:;lection c:t' sample; 

(b) B:i.ases i::-1 aolec 'Uon; 

(c) Estimat1on <)f values relovan.t t.o the population and parts the;J.'eof; 

a.lternetlve esti.mates; bie.s in estimation; 

(d) Use of supplementary info:nD.:J.tior•; ratio en1l r~g:.~3ssior.; 

(e) Sampling errors of esU.me.teo m1d thu.Lr cst.LIJtatlon. 

3. Principles of design 

(a) Determ:i.nation of size of sample necessary to give re8ults of 

the required accuracy; 

(b) Estimation of the relat:Lve efficiency of different tyres of 

sample; 

(c) Minimiza·Uon of costs; 

(d) Minimization of costs plns losses due to errors. 

4. Types of sample (the aspects outlined ir. Gections 2 and 3 £::10u1(1 be covered) 

(a) Rancom sanple; 

(b) Stratified sample with un:LZorm an(1 variable sarrpEnc; frc"-ct:i.onn, and 

sample stratified uftor sdectlon; multi;:->13 stratification; 

(c) Ivlu.l ti stage smnple s; 

( d) Hul ti phase S8ID.ple s; 

(e) Sampling with probability prC'.l':".5c-~la1 to size of un:tt, frou the 

population ru1d from within Jtr: . .n.::.;; 

(f) Point and line samples, and er(1~J. sw.rpling c;enerally; 

(g) Syst.ematic samples from lists and from areas; 

(h) Interpenetrating samples; 

(i) Sampling on successive occasions. 

/5· Practic~l aspects 
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5· Fractlc&.l aspects 

(a) Infon1ation to be collected: plzmnin;:::: of o'bs8rvations and 

que st:tom:aires j 

(l··) 1'~'tl>' f 11 ~ti 't• ·'' ~·-fr.-,.,'"_,.,;,...r·• .. ..u , •. JQS 0 CO .. ev D{, flC ..... ··-·en..., __ ., 'I 

(c) T~1e frene: frames sui table fo:::- ve:c~.ouo t~tpes of surve:r,; 

( ci) Selection} t!'B.-ining a:f'_d su~)er··.r:! slcn cf .f~.eld 1.r .. ~rest:i.r:;3.tcrs; 

(c) .Ivl,;thods of abstracting nnd. mn.ID,ar1z ll;c: the da{,e., inelud:i.ng the use. 

cf p'J.nc:1ed card. mach5.nes r.md md,?wds ef · co(1in(~; 

(f) 

( {~) 

C·:)nt::.~ol of' nccuraey of f:lel<'l work an(i comJ?'1tations; 
,-·h,i.\ 
:L ·~ ll:Je of :tbrn:)ling in st.atistical anclyees; 

( ') '1''1.., .,v.,., •. ,,.,.,,., )f' ~o"'t"'· ~ _ 1 ~-' '-•"·" ~t..."'•'-) 1..) ·• I..) ·~ .... ~~~ • •• ~- f~' 

(." ) 11 '~c· nro'~"rr,~·i Ol' o·'"' """'.,..·or"'· a ... ...__ " ;_ _;_)<.-. ~~- , __ .... J.. .1.\.JJ: \_ • 

6 ,...,.,.,..,"'''. of S1'r"'''r ( ·t1
""' a"""'~ts ou~li'·ed ·' r· (·,.,.,t 4 on 5 S 11o•·ld '""· "'t'"'·""rcd) ' • ·"" J _tJV •-J .t ~ V v tJ.._ .1.1\;,., C d _!:· _,., ,_. _, l..1 .:.1 • J "'- J,) V 'v J.J- J. \..-~ IJ\.of _, .J 'J .-.....~ 1 

( e,) Censuses of buman po:>uln:tlou~; C.ow0'~1(.'\·?ldc :p!:'(iblcr:,s; 

(b) Su.rV-3J'S of social &nd 3ecnor.:ic c,:;rd U ions uf kuDHl popnlatio::.Ej · 

(c) Surv·3ys of :i..nduet:cy !md r:,e,>rou~ c hl;.:Jt:L t:.utions; 

(d) Narket. roseerch ar;d opildor;. s~<.rvc:ys; 

(e) Agricultural censnses and ~mrvo.)'S, :Ll,cluding cro11 estil:atlon end 

foreeast:Lnc;. 

7• Pil0t Burvcys 

Tbe des1gn aDd use of pilot surveys in the plannint; of larJt-l scaJ.e surveys, 

and :in the evolution of field procedure end t:caining of ilwestiga.tors. 

8. Crit.ic:J.l statj sticul analysis of survey results 

J:vicre advanced methods of l:,:.ano.l h:g c:1Xi.~ey data. Comparison uf survey 

rest1lts with info:rw.ation from other fJvurces. 1-lethods of estiJ.;atlng the effects 

of a factor,, freed f::·om the effectEJ of extrenEJOUS factors. LJ.m.Hat:i.on of th:l.s 

proccdu:;."'e a::1d of conclusionu tLat ce.L bo drawn f:...•om SUl'Ve~r data. 


