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EDUCATION AND TRAIN"FG IN SAMPLING

Report on the comments reCeiyed at tqe becretariet on
-the syllabuses proposed for a course in sampling.

- As requested by the Sub-Cammission on Statistical Sempling, the syllabuses

proposed by two of the members of the Sub-Commission at ito third session in
September 1949 (see Appendix A), were circulated to tlie mational statistical
of fices and various statistical socisties of all the countries.

Replies were recelved from twenty countries, six of ‘wiich had no particular

coments to offer.
countries:

Detailed comments were received from the following fourteen
Brazil, Canada, Czechoslovekia, Denmark, Egypt, Flpland Indla,

Ireland, lNorway, Puerto Rico, Southern Rhodesia, United Kingdom, United States of

Anmerica, and Venezuela.

countries:

The caments are given below arranged eccordina to

1. BRAZIL

Comments from two of the members of the Brazillan Statistical Society are

given below,

The members ares O. Porto Carreiro end Qctavic A, L. Mirtin).’

1.  You will understand my hesitation in offering any criticism of the work of

such authorities.
frankness mention, are fow. -

Fortunately, the points of disagreement, which I mmst in all

They are as followss.

As regards the "“yllabus for an Advanced (Professional) Course in Statistical
Sempling" by P. C. Mahalanobis. o

Part 1 (Prerequisites in Statwstical Methods). o

I should prefer ‘o arrange this part (Part 1, Section l) An the fol lowing:i :

»order'
E

UNITED NATIONS

‘ARCHIVES

% ‘ theory, definitions, to al probabillty and compourd
probathlity, binomial end muL
probat hli ty #] mandgn; gggiable

tinqmial probebility, Poieson distribution;- continuous
distribution function; mathematical expectation;
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Tchebycheff's inequality; law of large numbers; Bernouilli's theorer;
cheracteristic function; correspondence between sets of charecteristic functions
and cels of distritution functions (lLaplace-Levy and Levy-Cramer thecrems, without
nroon‘, central limit theorems; normal distribution.
Jus stification. These alterations would:
(a) avoid the presentation of the law of large numbors initlally &s a
rerticular case, with full proof (Rernouilli's theorcm) and later in s more
general but still not entirely general way due to the fact that continuous
probability is not ccnsidercd first,
In the new order, Bernouilli's theorem 13 presented as an application
of Tchebycheff's inequality;
(b). avoid presenting the concent of mathematical expoctation as limited to
discrete probabilitles, as a result of 1ts belng teken before the study of
continuous probabilities; |
(c) avoid the discussion of normal distrivution before the exposition of
continuous probability; _
(d) introduce the concept of ularactnr*stic function which I resard as
indigperseble .in sn Advenced Course;
(o) indicate the correspondence between gets of ch&r&cteristic furctions
and sete of distridbution functions (or curuletive distribution) wbich seems
nore comprehendihble than central limit tending theorems; »
(£) Tbase she concept of normal distribution on a central limit tending
theorem, thus demonctreting its importence. .
© In Part 1, Section 6 I think that t, F and -z distr;butions should be taken
after the X2 distribution, B
I have no other criticisme to meke.
2. Both courses have mﬁinly in view demograpkic and.economiq applications, flelds
outside of my specialiiation.‘iI could {or I should) give thie as a resscn for
abstaining fron stating ry opinion. HoweV€r, ever if their authors Were not
scientlsts of irternational rnputation only a cursory reading of the syllabl is
enoubh to siicw that tnej have been beged on a thorough and up-to-date knowledge
of statistics theory and on an extensive acquaeintance of practical field'probiams.
Begides, the subJects ére logically and graduaiiy presented for teaching purposes.
The only sugﬁestion I would like to meke is the adventoge of including in the
progoct pinllar courses havi ng in mind the special needs of resaarch workers in

/viological,
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biological, psychological and sociological flelds.

I do not wish, however, to make this brief =tatement without some commerts on
the desirability and poesibility of the teaching of these courses in Brazil.

The contects I have had with the teaching of statistics in Rio led me to
believe that most of our courszes conld bs classified in two mutually exclusive
catogcries, In cne class theve are courses thai barely go bLeyond the four
aritlmeticel opere%ions as a mathematical prerecuivitc; they emphasize unimpertant
theoretical and “ractical points and overlook all develorments in the last thirty
years of sbatistical teaching, The courses in ths other clucs ere at the opposite
pole: théy:aSSﬁﬁé a thorouvh kmowledge of mathematice based on set point theory
far beyond ﬁhe roal needs of the bulk of prospective ciabishicisns; they
emphasize muthermetical abstroctions and overleol their pract.cal bzses and
applications, %This givesea kind of peculiay U~shaped digtritution of statistical
courses accoxling to level. The middle=7iound courses thet one showié expect to
be the most freqaaqt ones are alrost absent. The statjsti:al pevers pallished
here and the scant information I have on the teacnino of stetistice cutside Rio de
Janelro 1ead me to believe that the same conditions prevaill throughont Brazil.

It is thws highly desirable that courses 1ike those plarnsd vwould be taught
here, Eowéver, 1 shonld 1like to polnt cut scme of the difficuitice of the problem.
For cne thing, I don'w know of (English) textbooks covering adsouyuriely the subject
matler, speciaily “he practlesl applications that are scatiercd in scientific
Journals rnot easily aveiiahie here. On the other hané, 1t wvould ach be easy to
find teachers hove that couldls Beach those courees with the Cesiratle coumpetency.

I even do mot believe that « ouvhalie Tnglish speaking and Scandivevian countries -
there are very wzny statlisticlans «ble to teach adequetely all the subJect matter
of the coursee. If I am nob mietaken in these rather bold essumptione, there ere
great obatacles to be removed before the efficient teaching of these courses in
the countries thaet need them most takes place,

I 4o not know the kind of co-operation that 1s planned by the United Fations
organization and the countries for which the courses are intended. If the project
is to be developed on a vorld-wide scale, I would venture to sugrest what seeus to
me the easiest way to reach the intended purﬁose: the training (in the United
Btates or in England) of a group of prospective toachers, selccted (on a merit
basis) from the countries included in the project, and the gathéring of teaching
material (comprising perhaps the wrlting of one or two textbooks) and its

/translation
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trenslation into forelgn langueges, It seems to me that 'bhis first step (or :
something like 1t) is elmost a prersuuisibs for the eff 1c:1e*11: accomPlishment of
the project on a world-wide basis. -

o 2. CAIADA

Coments by the Dominion Statistizien. Divinion Buresu of utatls'b*cs‘

The assis aace vhich such outlines can gwe to heachers in the field of
statistical training and education makes them & usz®™2l € _trih..tion

As between the two courses outlined, that Ly Prcfessor Hahalanobis deals
more heaviilvy in nathematics; Dr. Yates essumes elther that the student has already
covered the mathematical portions cor doec not require"them. I wondexr whether such’
matters as the Listribution of the coerflclent of correlation are not so difficult
as to elimina'bé meny otherwise capable samplers from the course. _

The Sectioné on design of samplie stiwéya are in both outli;xes a satisfactory
follow—up of the work of the Sampling Sub-Corimi seion on. the standardization of
temlnolng,)r. While 1t is not to be hoped that text Yooks in statistics will
abandon thu old texrms in any short perioed, a good syllabus mdely distributed
will haqten the change. An exesmple of terminological progress 1s the elimination

n. 1"

of the vm.verse frame” 1s less pretentious and envisions more specifically the
concrete materlal which is available for drai&ing the sample. ,

Tr. Yotes specifics the verious sibject matters in which sampling might be
used and sugzests covering for each of these the practical aspects given in the
precedi@ gection of his outline, This seems to me 'uaéful sinée a discussion of
sampling in the abstract is likely to be mlsleading et certain points and at
best will fail to hold the interest of most students.

The Sempling Sub-Commission is %o be congratulated on this work. While both
of ihe syllabuSea you are circulesting are good, we favour Yates' briefer. statement;
its strictly practical emphagis’ om;tting 21l but absolutely E‘SSen'bial wathematical
dotail seens Very sound.

3. CZECHOSLOVAKIA

Comments leLF Egermayer, -Institute of Methematical and Agplied qtatis‘tics 5
Praque; d. J anko Institute of Actnary and Mathematical Statistics, Pramue;
V. Vlach, head of the Study Department of the State Statistlcal Ofiice i Pragues

1. "I wolecome the efforbe of the UN Sub-Sumission or Statistioal

sempling to- broaden scientific sempling methods in statistical surveys. . OF the

recormendations I consider the syllebus of P, C. Mahalenobls more satlsfactory,

espeCia;Lly in‘Par-ts,E':and.S-. The syllabus of Mr. Yates is too ganergl and would

/need in my
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need, in my opinion, more detailed elaboration, .
2, "Both syllabuses contein all the essentials that. should be included in a
progremme of traihing statisticians who desire to qualify as professional
sampling statisticians, Considering that the course is designed to meet the
requirements of advenced students who have already had basic training in
statisticol metiiods I prefer the syllaoué of Yates., IHis rresentation 1s
formilated rather concisely so that it could be expended as 1t is in the
Mashalanobis syllabus., For example, Fart 1 in the Yates sy.'l.labus ( theoretical
background) contains what constitutes in Mshalanobis syllabus Part 1, Items 5, 6,
7, 8. Also a muber of other items of the Yates syllabus could be elaborated more
in detail as in Mahalanobis syllabus, .
3. "Both syllabuses of training in sa.mpling sté‘l}istical methods will offer
explanations to all the important pro‘olems which mst be encountered by the
statistician who desires to prepare, by himself or in co-operation with others,
a sempling survey. The Mahalanobls syllabus is rather extensive since it includes
even the basic course on mathematical statistice (law of large numbers, study of
frequency data, measures of location, etc.). Yates evidently assumes that the
students have acquaint‘edvthems'eIVes with these basic principles“‘nei‘ore entering the
course of sampling methods. Otherwise both syllabuses are very similer, the
programne Yates ’being formlated mors concisely . | |
4, TENMARK

Comments from the Deparbment of Statistics.

The rapid development of the general theory of statistics during the last thir
decades and the corresponding development of the theory of sempling has created a

neegl for courses in statistics both within and outside the universities. Many
statisticians who took their uhiversity degrees ten ysars or more ago feel .
uncextain of the new theories = eVerx if they in many cases are not essentially
different from the older ones but only are expressed in a new temjnology.
Extraord.inary measures mst therefore be taken to fill out this gap between theory
today and the theory taught not many years ago. ‘In this respect the two syllabuse.
on sampling are Very valuable and useful, as they glve a detailed plan for such a
course. :

‘The two syllabuses cover approximately the same field namely the statistical
methods- wh:lch today may be ca.lled stendard methods frem the point of view of
theoretical statistics. Consequently, essential differences in opinion with regar?

/to the proposed
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to the prorosed collection of methods cannot be expected to occur tut the
important problem of how 4o teach thesc methods may perheps glve rise to divergent
opivlions. . ’, ‘ - o | : . .

" The cour"es for statisticians vmo have finisned th:air v,niVersit studies end
ere engaged in practical wor‘f musb necessari ly be so:newhat aiffy erent. from the
rexular univeyr sity cours g, Much en_phc.sis mst be laid in the principles of- the
sampling plans and th=se et be illustrated b' CarmM 1y chesen eXamp l, ~of both
ceod and ba d pla.ns.( In nony QDGS nroofs can 'bF cnnittezl i; vsufficientl‘[ zood
examples are used to iJluntrate the tr‘eo*"emq. ; ) . :

th re 'arJ to t‘ic—, z'efruJ 'r univ mrw . cour res, nowe"rer, our opinion is. that

obJoc c-annot ba atcomnlirme-d by tenacmny t‘ eory dithout pz'oofs. One of t’ie main
reasons i‘or uhe rresent unsatieasctory pos.Ltions of applied statistics (with rezard
to the usc oi‘ fz:mplinu mbthode) is fam low tk: w)retical level of .the statistics
courses. . . o

In the sylls’wus propaseo b*' ProLesaor hahdlano'bis it is indicated where Lo
theorems are given with and Vithout oroo“d. In most cases We ugree upon tids
plan but iz one important cage, naue 13 'or thc theorv of eatimation. (Part 1,
Section 5) s Ve think tbat prooia aie necessury for axi advanced conrse, Also for
the proper nnd *lctﬁn'lir’ of the dIi&lyoiS of variame and the design of experiments
(Part l, Sections T and 8) proofs arc 1ndisnensable since these topics are-of
fundamenvel importance for the constructicn of gsanrling plans. Only if, the
gtatistician 1a familier witu the proofs he will be. able. to const:mcu semplin(g
pla.ns ’ which £it his 1)I'O'bl"m9 ané prwe that tleBO planﬂ are correct and efficlent,

,5., Y’PT -
Comsen’s b;y the 'Director (F enr‘ralL ta+is 1cal “evament-

Thése syllabuseﬂ are very usei'u’i ana I have 1.0 coxmuents,.v I incline to adviege
for traininp the syllabue nrcmrad by P C. Mahalanobis 83 this is more deteiled,
6 FII‘IAI’I)
Comients by the Piroctor«in-(}hmf, Centrﬂl statis Sical Oi‘fice.ﬁ

"I consl der the mat?'er in question Very imLoztant end I also think tnat the
realization of the schemos com,eminé, “the ﬁniversity courses and professional
training would te very; desirable in the form pze.sented in the sylla'buscs encloged in
your 1etter. .Ln ny o*oinion there 18 no greater materitxl d.ifferences between the
two alternatch probrammes in quastion In ﬂinla.nd the 'bpndencv has already been -

' . - Jhowerds.
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towards developing the university instruction at the “highest level in the direction
presented in the syllabuses; and-likewise in'thé”ﬁractical research work more and
more attention has been paid to the use of adequate sempling methods. However,
for the present there are so few specialists in this more and more extensive end
manysided developing area that the realization of the scheme is possible only
gradually, To the lack of students in this fleld is elso 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. Comments from the Office of the Fconomic Adviser to the Government of India:

The two syllabuses appear to cover almost identical ground although the

detalls and to a certain extent the emphasis vary in the different sections.
Professor Mahelanobls has gone into greater details which should bé 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 guite understandable to
everyone concerned, in the absence of a standard terminology on the subject at
present.s The terms like "intermal 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
Welccme.

II. Comments Jointly from four members of the Calcutta Statistical Association are
Ziven below., The members are: Bilrendranath Ghosh, H. K. Nandi, Purnendu Kumar
Bose, Manindra Nath Ghoshs

For convenience of reference we designate the syllabus entitled‘“Syllabus for
an Advanced (Professional) Course in Statistical Sampling" by P. C. Mahalanobis as
"Syllabus M" while that‘entitled "Syllabus for professional statisticians vwho intend
to become experts in sampling census and survey methods" by F. Yates will be
referred to ae "Syllebus Y",

General Comments. From the title of the two syllabuses it is not quite clear
whether the scope of both the syllabusas is meant to be the same., Specially the
gseneral term "Statistical Sampling" in Syllabus M comprehends more than what has
been included under it and‘may be a little confusing. So it is considered
deslrable to clearly delimit the scope of the syllabus in the title as in Syllabus Y.

/Briefly
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i Briefly etated, tho problem of framing.a syllebus may be approached from two
g3+ (&)-i¥:mey includeg a dgbaliled and exhgustive listing of the verious
topica-to be covered. by the course of study; eand (11) 1t may indicate only the .
outdines {withoub much details) of the course. The first type of syllabus may be
reconrended @s-a typlcal one which, hovever, canpot be made imperative, because
a wniform stendard in:all. ite details cannot be enforced irrespective of the
congidexations dike fTacilitiss for training, immedlate needs of a particular
counbryy, possible different approaches to a problem by different:people etc, The
second type of syllabus is to be preferred on the ground that it allows for natural
variatlon ln details and emnhasls while indicating the necessary fremework of
trarn1ng>and hence it can be made dmperative,

Corments on Syllabus M. This syllebus attempts to be a detailed one, but

unfortunately- 1t: eppears to be noither exhaustive nor a systematic presentation of
the broad outlines.  As.for eyample, there 1z no mentlion of line sampling or
aree~semplipg, though, the topic "Surveys for purposes. of mapping” in 2 (11)
obviously. refers to such types of sampling as also the topic of space-field under
'2”(1),,‘A§ain.the discussion of the metlrod of .selecting ssmple-unites (2(2)) and
the problem of maximizing accuracy or minjmizing cost (2(4)) cannot be undertaken
without refercnce to sampling blas, sampling errvor etc. which appeer later under
2(5).. The section 2(7) and 2(12) have been considered together. The emphasis on
interponetrating samples (2(8)) seems to be unwarranted. So this syllabus cannot
serve the purpose of either of the two types of syllabuses (1) and (ii) discussed
in.thc rreceding paregraph,

Cermentys: on. lelabus Y. ‘mhis syllabus is of the second type discussed above

M.nd.\ieWed in tlre ll“ht it is. considered to be adequate except for the following
minor altelatlons or addibions. If a detalled sjllabus of the first type 1is to
be recommended each 1tem in this syllabus hasg to ‘be further elaborated.

o Undcr "TheoretiCJl aeclground" e, sugﬂeet the . inclusion of an additioncl
' qulC on nrellminary notions of sam@lino, the renamlng of the topics (a ) nd (b)
under one single hcad end inclusion of analysis of co-variance in (c). Aceordingly
The first sectlion will read: :
- “‘l;lf”Theoretical background

(a) Freliminary notions of sampll mibgective and objective
‘sampling; random eampling numbers, choice of sampling unita;

“(b) Theory ‘of statistloal 1nrerenCe in general, theory of estimation,

/(c) Analysis of
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(c) Analysis of varience and co-variance;
(d) Principles of the design of experiments.

Include "double sampling” ex»licitiy in 2(0); maximisation of accuracy” in
3(c); and “optimum. structure of sampling vnit" end “space~variation in stetistical
fields" in 4{f). Inclusion of "inberpen-trating samples” as a distinct type of
sample seems to be unnecessary for reasdiy shakted in connexion of Syllabus M,
The iten 4(e) may be chenged to "Sawpling with varyin; pirobabilities (e:gw,
probability proporticnal to size of unlt), from the populction and from within
strata™

Under "Practical aspects" there should be included a discussion of the
different types of errorse likely to be encountered in survey work. So the
existing 5(f) may be renamed as “"Different types of errors ium surveyj coubrol of
accuracv of fleld=-work and computation”.

Under "Types of suiveys” en additionnl item should be lﬂC“r}OPﬂued gay, as
6(Ff) to be called "Multi=-purpose suxveys; mester cample” . Here i1t is considered
difficult for the same 1nd1V1dual %0 be conversent with all the types of surveyg.
So it should be specified that anly same of the types need be covered.

8. IRCIAID
Comments by the Director, Cenbial Statisticel Cffice

My principel difficulty in-replying is not in regard to the vortionn of the
two proposed courses which deal explicitly with saupling methods. Thesgz in content
are practically the same. They differ mainly in arvangement and suphasis and to
my mind either would form an excellent syllabus for the purpose of expounding
sampling technigque. I find myself in some difficulty, however, in envisaging the
type of person for whom the courses are designed.

The covering letter speske of "university ccurses and professional training
at the highest level”, while the material in the msjor portion of both syllabuses
could reedily be followed with profit, as Frofessor Mahalesnobis says, by "persons
with considerable rractical experience of -sarpliny surveys", He also says that the
course is designed to qualify persons we 'rrufesviunal sampling stetisticians®
This is what I feel to te an inherent weaknsis of the evpproach. Considcred as
part of an integrated scheme for providing statistical training, either of the
suggested courses would be first rate but I fail to appreciate their value in
isolation, as training people ad hoc to become expert in tho teclmique of a single

branch of the science. To be a "professional sampling stalistician" seoms to be

/akin to being
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akin to being a "de=th rate actuary". That is something that & well-orgenized
fesalon such zs the actuaries would not tolerate as a qualification and 1t
seems to me to be 2 retrograde step to endeavour to qualify statisticiens
professionally in such 2 limited field. Either & person should be a statistician
or not, He may be a specialist but he should, like = medlcal practitioner, firet
have obtained his general training, both theoretical and practicel, How somébody
can clnim to be & statistician if he i& not » "sampling etatisticisn’ is more than
I can see, ‘

I believe that Part 1 of Professor Mshalanobis's course - Prerequisites
in Statistical Methods ~ falls inasmuch ag it 1is too wide for someone who iB
purely an applied statistician and, with its emphasis on the presentatinn of
results without proofs, is tooempirical zs a theoretical ground work, One point
about {t that strikes me in particular is that it has omitted any reference to
Teets Of Hormality, | '

S 9. TORWAY

Comments from the Centrzl Buresu of Statistics:

The Buresu does not formally provide treining focilities, i.e,, no regnlar
courses 1n statistice are conducted. At precent there exists, however, a certain

type of positions in the Bureau that pertly aim at giving possibilities for
trcinirg in the practical field of stutistics for students, These posltions would
give vory little opportunity for attalning 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 expérimental stage, ‘

As to the requirements of adeguete sampling courueb ag outlined separ +ely by
Professor Mahalznobis and Dr, Yates, the training might formall y be divided into
the following four melin types:

(a) General background in statistical methods,

(b) Specinlized studies in the theory of Sample surveys,

(¢) Practical trainlng covering problems generally encountered in any survey,

. whether on & sampling basls or an attempted complete count

(d) Practical tralning denling with problems particular to sc mple surveys,

Training in the two theoretical parts would in our country primurilj rest with
the universities,

As to the training on the practical level, we feel that at least in the case
of our own country, adequate training facilities cannot be provided éxcept in close

/nb-operation with
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co-operation with etat{etical agdnéi&ﬂ working in that field, without being undulr
expensive.; bome of the training could be given without connexion with a sample
survey, Fer the more special probleme encountered in sample surveys the training
would to & large extent depend on the level of applicatione in this field in the
particular countries. '

We fully realize the importance of this matter raised by the Sub-Commission
on StatietiEal 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 requirements on scope and detail of what would be
constidered adequate coureee'in sampling by the Sub-Commiesion, but also on the
practical experieneee'with training of this kind in different countries at
present. We would bevpafficularly {nterested 1n the part played in training by
statistical abenciee and also in details on the degree and form of co-operation
1n this field between univereities end the -agencies,

: 10, PUERTO RICO

Comments\bx‘the Chiefl_Divieion of Statistics:

-The syllabuses submitted by Messrs. Mehalanobls and Yutee appear to me good
enough for obtaining top level sampling experts,

‘In my opinion, however, there is alse great neéd for a‘coﬁrse‘of'etudy for
the more elementary students in eampling. This is particularly important in
Latin America, not =0 in England or the United States, Only‘recently with the
books of Yates and Deming have didecticel materisl appropriate for wide
distribution been prepared. The coming book of Hurwitz and Hensen will contribute
greatly to relieve the lack of complete and organized reading material on this
field.’ But for Latin America these books in English heVe rather limited use, So
I think that not only should zttention be given to an elementary course in
sampling but aleo to the trznslation into Spanioh of the recent works on the

subject,
| 11, SOUTHERN RHODESIA

Comments by the Director of Census’ and Statietics, Central African
Statistical Office: : ‘

The syllabus prepared by Dr, Yates largely followe the order, structure and
contents of hin text book, This is an excellent practical foundation for the
design and orgsnization of sampling inquiries, I feel that for university

/treining on a
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treintng on a high professionsl level insufficient importsnce 1s given to the
mathem:ticrl and philosophical foundations of dompling hechnique. Thevre is grave

dchserr lest sampling 8 'hould*be“fepﬂrdé””as*é‘éimple application of cértdin"
atandcrdized rules cnd princﬂples and lest the mathemxtlcal imp‘ic(tiona qnd
“Iimitations of each mﬁfhod'be*disregaraed I hrve fvequanLy encountered +he use
‘of *heze methoda znd- 1ight-hd"rtei reforences to ths term szm@linp in cases whére
the methddc used violated every sound theoretical principle énd with the ‘rosulLt
‘that ‘sdmpIing =s o useful steblctlcal tool has beén stiguetized in fne uinds of
the failic. . B e IR I P
Exsminetion of the syllubus prepsred by Prcﬁébébr“thﬁJEQOb{h "hbWHfEh:f:tf
greater weight 15 viven to the thooreiicrl foundztinn’ Pnd thet the posseﬂslon of
a certuih théoroticrl foundition on whlch t5 build trainlnp in samplinp method“ 18
emphasiged. I would welcome Dr;'“otes' syllabue”f the same emphuste on theorv
vas 210 stréssed’ cnd 563 nd roaabn why the best’ in both courses shotild nok be .
sbstracted by préfacing Pr, Yaotes! “rllnhus With o SVll bus ior‘a theoretical .
veckaround Very similer to- tha* Yaid ‘dovm D"‘Drofwsuor h”"ldnﬂb*u. F 111ng this
I would prefoer the syllabue dr*wn by Irdfea or Melidlinobie,
13, UNI"""TD IC[II%DOI;
The commentc {rom three membeys-of fhe Bo*’l fnbiﬂtiael Soziety are-given

-

RS e

below. The members mwe: J. Wichovt, Fac by of Methowtion, Stulish 1cL1
Laboratory, Cambridee; R,G,D, Allen ana'i.G. Keriull London uchool of conomics,
tond : ; T . . E |
(1) We here note with F“Qat in‘ereau tﬂim develOﬂmeu+ *nd have o rrtttctumslny
to offer of the “vTJabﬁses by T Profecsny lkua‘annbis and T, Y&tes wbich '11_"43'Y _
very mich zlike, I hope ‘tha United Netions wilJ be sur esqfuL in getting "Nyff
“something of thic sort orbenlzed ' o ' RN
(2) We think thet the &ylls buu supge.ted by foesnr Muhll1n0biu.°pd Dr. Yates
ig & vood one ‘and Covors thw : hund verv we}l ' eEumably tn’ tne fin:l version '
Dr, Yates! syllebus will be WO“ked 1nto thP main SJll bus suguested bJ ”rofessor
Mahalanobic, S ‘ )

There were two pointe on which wo Lhoaph* thst perhaps a little more emphﬁsis
misht have been 1aid Plthough we wou.d no+ p ass them unduly,

(2) It is'a voint For eonuider binn"whe+her i’ fhafﬂahalynobis syllnbus

something should be sxld about time-series other than bfaduation Bec suae bf “the”

;-
.

0

imporu 'nce of zeries of fhis chvracter in nearly oi1 acﬂnomic worh. B

1 A

/(b} Dr. Yateﬁ
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. (b): Dry Yetes mentiloned systemetic selection, znd here egain perhaps a
1ittlc more emphesis might be placed on the subject in view of the extent of its
prectical application, '+ - : P
o 13. UNITED STATES

L. - €omments by United States representat . ve on the Statistical Comnission:

o oo . s

No =zttempt 1s made here to appralise the.a;nermatlfc yleuentutiuns,ln the
papers.prepared by Messrs. Mehulinobie and Yates., There appoars o be sgubstentisl
egrecment between the two ae to the principal topice to bs inclufed In & syllebus,
The differences in the two presentetions liec mainly in the dagrec of. dastail given
concerning the topics includeld end tiw seguence 1n wnich topics are considered.
Either could serve, with edcptations to vt;tiudl r circumstences, as & gulde to
the minimum content of & course in sumpling.

- ~The question might well be ruised whether a syllévus oi any kKinc would fill =
real need in the presont stage of Aevelemment of statistical esducction. It seems
doubtful whether, in the United Stztes ot lezul, the absence in unilvers’ty
curricula of adeguate provision for "systematic inafruction in the theosry of .
sampling or for the application of sampling methods to practicsl problems" can be
attributed. in any degres to & need for guidaence on the content of university
courses and profesgionsl tralning,

A syllabus, in fact, would be of little use wjthout teit book or text books
coverlng the content -envisaged by the sylla uus, and without qual*fiuﬁ teaching
rersomnel to give the course. Anyone ejulpped tO'give instruction in the field,
and having suituble toxt books or similer materials available, should'be able to
deslgn his ovn syllebus in terms of the text to be used eni the requirements and
ebilities of the students. -

There appears to b2 & real peed, on the other hand, For text boocks suitable-:

‘ for use in courses on the theory and spolicetions of eampling, The Sub-Coumissian
on Statistical Sempling has already teken soms steps to stimulate work in this
field,.&nd g number of text books sre now in orepurstion or necring publicetion In
the United Stetes. ‘ |

II, Comments by memberes of Arerican Statistical Association:

The comments from eight of:. the members of the American Stotisticel
Association are given below. The members are: William G.- Cochrﬁ 'n, John LOﬁnlnb
University, Beltimore; Jerome Cornfield, ' Netiénal Tnstitute of Healtl:, deuhesda,

[i. Bawerd Deming,
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W. Edverd Deming, U.S. Bureau of Budget, Washington D.C.; W. Dusne Lvans, U.>,.
Bureen of Lsbour Statistics, Washington D.C.; Raymond J. Jesscn, Iowa State College

-

Awes; Leelie Kish, Michigan University, Ann Arbor; Fredsrick F. Stephan and

S.5, Wilks of Princeton University, Princeton. It may be noted that although the
list of nemes hes been arrsnged alphabetically, the comments quoted bolow have been
arraﬁged in accordance with their dates of receint.

(1) To comment on the syllsbuses prepared by Malizlanobis and by Yates is not an
easy task., The following comments are forwarded in the hope thet simllar
appraisale from diverse members ofbthe Americen Statistical Asgociation cen be

used Jointly to improve on the excellent Job already done.

Unless I am ignovant oi the intended meaning of the "distinction between
random-like end non-rendom (or patterned) space-Tlclds" the topic belongs undex
systematic sempling in 2.2. The seme thing is trus of "procedures equivalent to
rendom selection", In this connexion I should like to call attention to the
definition in section 3 of the UN recommendations which is amended now to read
"a process is>properly described as random if to each unit has been initially
assigned a determinate probability of being selected". Hence as amended the
qualification of "indepondent" in describing the probability of selection of units
does not appear. Therefore systematic selection is also a random selection as
novw defined. _

In 2,1 (of Mahalanobis' syllabus) I should like to see introduced the topic
of the intra-cluss corrvelation as & meagure of the effects of clustering. Section
2.7 should start out with & discussion of the totel error and of 1ts components.
These might be put into the three brbad classes of =ampling crror, errors in
response and eryors of non-response., Séction 2.8 might be devoted to the
neasurement and control of errors in response, Another section might be inserted
here devoted to the problems of moasuring the non-rosponse error and procedures
for dealing with it.

Between sections 3.1 and 3.2 I should like to see & section devoted to:
Preparetion of sampling meaterisls, maps, listings, master samples; preparation of
gampling instructions; chegking and controlling the correspondence of actual
sampling procedure to the requirements of the semple desian.

Between soctions 3,5 and 3.6 imsert a section concernsd with: Descriptions

of methods and of sources of errors in the report; preparation of generslized

/tobles of
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tables of errors.. e

In sechion kb (oi Yates' Byllabus)incluae the tople of optimum wllocation
end itc rclation to.cost factors,- :

Between ue and hf include a section devoted to: Area saupling; the
‘ corresnondcnce of elemﬁnts of the desired populietion to the population of unite
Lof eree. segmentu. P . .

I hope that the co-oreration of many intcrested samplers will he useful to
the United Nations Sub-Commission in helping them to incrsuse the area @nd
heighten the excellenue of their comtripution to sempling methodoloyy.

,(2) With regard to these or eny other syllchus, I -am always reminded ol a remark
from Professor Hotelling. A young woman who Loa been selscted to teach 2 course
iﬁ samplingvin one of our universiltios wrote to him to ask what should she teach.
'His advice, in his kind wey, was to "teach what you know". £yllebus or no, people
can only teach whét they know. A syllabus cemnot make a coursc, but it may help
“to direct tho studles of & teachsr. A couree, If 1t 1s good, is not good bectuse

of & syllabus, or Just because the teaching 1s good, bub because the tecchér has

[N

somethin to t*dch o :
(3) You sk for comments but really I hove very little to seay. I think that

Mahalenobis' outline is quive ambitious and I don’t .kmow very muny people who

could qualify on all points touched upon. Certeinly my own intercste end feeling
of competence ore limited to a very small portion of the avea that he. covers.
Yates', on the other hend, is a little closer to the area that I fesl more
femiliar with, and 1in our own teaching we follow a progremme probeably much closer
to the line laicd down by Yates, In fact Quring the post quurter we used Yotes!
new book as an alternative text from . our notes. My conclusion go far is that
Yates' book is probebly, for our purposss, more suitible as & reference book than
&8 & text, but this is quite & tentative conclusion,
(4) As you know,.such an outline gives only hints as to the content which may be
behind it. Certainly enough topics are mentlonsd to provide pegs for most
important notions in sampling thsory. Nevertheless, threo possible omissions
occur to me. | ‘ ,

(a) Surely the United Nations -1s interested primarily in social and economic
surveys, In this field particularly, universes ave finlite and in meony cases
guite limited in size. It is therefore especilally 1mpo‘tunt th b all sompling

/3roblems be
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problems be considered within the context of finite pepulaticns. 'Thoro 1s no
indicetion in the syllabuses that thiz ie the cave, end Judging from otler
informetion it is doubtful whether Yates would have it in mind.

(v) It has been my experience that meny studonts are troubled by the probvlem
of "estimating" +the parameters which ere regquirzd before ¢ specific suample design
cen be selected. For exemple, in a gtretified design, how to estimate the within

and between stratum variances on which gize off sample «nd allocatione are to be
based? This tople might be given explicit consideration.

(¢) Much ettention is given to the clternotive forms of deeilgn, but little
to the mony tyves of peremeters which mey be of interest. So fur us the outlines
Indicate, one might never hove e jproblen whichh d4id not simply require estimating
~a mean value. There should be some concideratlion of the sgecizal problems involved
in estimating retics, percentiles, regressions, digtributions, and perhaps other
non-moment. peyimeiers,

Finelly, I fsel called on aguin to protest the perversion of the word "census',

' this word has a mecning, it surely refers to a complete count, ond so in many
vaye is an antonym for "semple". I think Yatoe debases our terminology by
referring to “sampling census and suxvey nethogs”

1 hore thsse commenis will be of some use to you.

() The lovel of vrior training apsumed by Mahalanobls secems to me o be
excessive. In general only the flrst element in Part I is necesgary and cen be
incorporeted in the sampling course itgeli. The others do not seem to we to be
essential to even & fulrly thorough theoretical greasp of the subject.

(b} I egroe thovoughly with the preceding comments - (4)s - on the finite
nature ol the populetion. It seeme to me this must be central to the theoretical
formulation,

(c) If one abtempts to cover in detall the theory behind sampling prectice,
it eoon becomes apperent thet a full yesr lu reguirsd to develop ths following:
topics:

(i) Probebilitvy, expectetion, come cimple distributicns.

)

Simple random sampling for mesns, differences, ratios,
regression coefrlcients, e¢tc.- determination of sumple swza.
(111) stratification end ellocations among strata. ‘
(iv) Compling wnite thet include more then one unit of enalysis,
gub-pampling '

/(v) Sa‘pling units
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(v) seampling units of verying sizes - probability proportionate
to size.. .

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

From this poinﬁ of view bcth syllabi appear too long. The practical aspects in
both syllabil might very well be omitted. This would cover Parts 3 end 4 of
Mahalenobis' and Parts 5 - 8 of Yaﬁes'. Practice 1s, of course, at least as
importent 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) I should like to object to the terminology proposed by the United Nation:
Sub-Commission on Sampling end used in both syllabi, It has both the virtues and
defects of all logical langueges, the decisive defect to my mind being that it is
almost wholly unrelated to the terminology actually used by current practitioners.
(6) Both the syllabuses are good and will be useful to any university teacher
who 1s planning a cocurse on sample survey methods. If they are to be regarded as
gilving "minimum content" they are & little unrealistic, in that I do not know of
any place at present where such comprehensive training is svailable. For this
reason I slightly prefer Yates' outline to that of Mahalenobis, because the
prerequisite treining given by the latter seems to contain quite a lot of materisl
that is not very relevant in the treining of a sampling statistician.

Two topice occur to me as deserving specific mention, thoﬁgh both are, I
believe, covered by implication. In the prerequisite training I would suggest en
item "Sampling with and without replacement from finite populations”. In the
design of sample surveys I would suggest specific mention of "The problem of
non-response", _ ' |

If a suggestion mey be transmitted to the Sub-Commission on Statistical
Sampling, it would be very helpful to have a syllabus for a course that is to be
given not to embryo professional sampling experts, but to people who are in other
fields where sampling is ons of the main methods for getting information, and who
wish to know what are the main principles by which they can be guided. Since
~sampling is to & considerable extent a matter of common sense, I believe that such
& course can be given successfully. |
(7) I 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 renge of toplcs and emphasis on training in rigorous methods.

My general impression is that it w3ill be dirficult to cover all these topics
thoroughly unlcss epproximetely half a year of full time work 1s devoted to them.
sor thie reason, I would hesltate to suggest en additional topic but if there is
adequete time 1 believe one should includs e serious and systematic study of the
problem of precenting the results of sample surveys to persons who are not trained

in stgtietics end, in particuler, explaining how such people should utilize
sustimates of sompling error; ,

(&) 1 have reud the syllaevusce with coneiderable interest. Since courses leading
to professlonel training in ssmpling wwvey have not been very widely introduced
into wniversities, 1t is my feeling that syllubuses of such courses should be
raethor detailed. Thus, I am inclined to beliove the greater detalled plan
Frepaisd by Mahslanobis might be a bit nore useful at this stage than that
prepaved by Yatew.

I do not belleve elither gyllubus gives snough consideration to non-sampling
aryors, clthough Mchalenobie does mention such orrors in (7) and (8) of Part 2.

I believe thet ths orinsipal limitabtlonz of sonple swrveys ot the’present time lic
in the rolichility end velidity of the informatlon actually oota*nui Trom the
reopondeniv.  There ls too much of ¢ teulency to wgsume thut answers made tQ
sucesions on guestionnalres ave correct or true or vellid. In o course on samplin:
guivey, It ie cesireble to deel ob vome length with this matter, discussing types
of informution which can end types which cannot be rbll“bly eliclted 1“om .
respondenii, and dewling with. procedurss for determining reliubility and Vullﬂlt“
0L TeSTONESH, - . : . L

In preype L’ﬂ” a by]lwbls on s’mﬂling, I should thiﬁk it would be veluable s&lso
Lo proviie o careiully celected liet of references on which the course conld |
obually be conducted,

A, VERELD LA

I, Extrecte are glven velov from & Léttnr from the Dircctor General de

Betadistica, Minlaterio de Fomento, Vsnezucle: -

Rs:  Prof. lMaholanobis! BylchhB -
It is evident, az the cutbor hiaLJ;i noints ouu, that tAJS 8y llabus cen apply
only in pluces where there are conpetent stetlatl cians who Leve mede advanced .

studles of the subjsct. This impliss thet superior end well organized coursesuin

/statistics already
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stetistics elreedy exist, and this is not true yet, to say the least, in the
maJority .of Latin Americen countries....

+ss When it comes to sampling, the importance of which is fundamentaliy besed on
the application of theory, the lack of facilities for practicel experilence is still
made more apparent in the progremmes of basic etatistical courses intended to
ilmpart the complete kmowledge of the techniquo.s..

are As.z {transitory) solution, until the superior coursz Iin eampling suggested
by Mabslenobis has been esteblished successfully with newly acquired eiperience
¢nd consequently, competence, it would be adviszble to suggest the preparation of
a programme dealing with loss theory buti much more with the practical end of
sampling. It ie evident that thils programme should include a cortain minipum of
theory which would have to be supplemented by intcnsive practical expeiience.

Re: Dr. Yotes' syllabus: - This progvemmse, which eppeare to be loss advenced
in theory than Mahalanobis' progremme, gives o more importent part to practicel
experience end contains only oue chapter on thooretlcal background, caovering the
theory of cstimetion, of ervors of sntimates, tests of silguificance and analysis
of variancs...

«vo Granted that the inplementation of thio jrogramme requires from the purt of
the students the seme statisticel knowledre thaet 1s necesssary to study Yates!
treatise mentioned above, 1t would be quite fessible to adopt it in most South
American countries with pousibly certain delstions or cdaptations as nscessary dul
to local lack of practlcal expsrisnce in conducting sampling surveys or called fou
to meet the special condlitions of & given avea.

1T, Comments from Dr. Othmar Winkler, Faculty of Socisl end Fconumic

Sciences, Curaces:

Both projzcte sre to be consldered & sood busls for special training of
professional statisticians.

Yeten! progremme which provides & condensed treatment of the theoretlcel and
Practical aspects of sempling appears to be very edaptable to complute programmes
of stetiotical Instruction which so fer have nct Included that subject. It also
makes it posuihle to consider ithe creetion of & complementary university courcse
of say, « hours & vesk, during the ssmester, The gener:nl compositlon of this
rrogramme recoumends it for teaching statistice In any Jield of studies (cconomice,

biology, technology, etc.).

/Mehalanobic! progracme
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Mahulancbie! programme deals also with sufficient length with the theoretical
end, but it emrhasizes the practicel part of sempling, giving many ussful detalls
on preparaticn, collsction end tabuletion of the sample with the greatest control
end scrutliny poesible throughout the various phases of the procsss. For this
recson, this progremne geems to be excellent for training sempling experts in
suatietical offices and &s a basls for practicel scientific work carried on by a
group (a8 o univercity seminar). As a means of perfecting statistical knowledge
in other sciences such as economics, medicine, ete., this cxacting programme seems
logs o be vecommended, Which of those two progremmes--both essentilally pretity
ginilar--should be recormended, will dspend upon the tyre of iInstructicn with

which it is intended to be used.

/APPEIDIX A
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ABLITDTL A,

Syllabus for en Adi-rs~d {¥nfessicnal) Course in
- Sl el PLOZILD
- ..

[fhis course is designed to suit ths vesuiremsnte of advanced students who
have alresdy had basic training in atzbti=stical nothods, and desire to qualify
as professicnal sampling statisticians. The level and scope of such previous
training have been indicated in Part 1 of the syllabus. The topics are, of
course, neither mandatory nor exhaustive: and persony with considereble
practical experience of sampling eurvey: zhould alsc be able tc take the
subsequent arts of the course with proi:t./

Part 1 Drermesuiaites In Stetlstical Mstacds

(1) Elements of probability theory; definitions; total probability and
compound probabillty; binomial and multlnomisl probability; Bernouilli's
Theorem; Poisson and normal digtributions; mathematicel exmectations; law of
large numbers; continuous probability; central limit tending theorems (without
proof) .
(2) TIeast square methods; adjustment of obmervations; zccuracy of interpolated
and extrapolated results.
(3) Graduation of frequency data by Pearsonian and other types of curves;
graduation of time-series like data by polynomials etc.
(4) Study of frequency data; measures of location, dispersion, skewness, and
kurtosis; binoxizd, Polsson, and normal distributions with importent properties;
bivariate and multivariate normal distributions; total, multiple and partial
correlation and other measures of associatlion and regression.
(5) Theory of estimaetion: basic concepts of consistency, efficiency,
sufficiency, end maximum likelihcod, important formulee and theorcms (without
proof); the theory of information (without proof); fiduclal probability and
confidence interval (without proof); basic concepts of tests of hypotheses,
and imporitant theorems of statistical infererce {without proof).
(6) Tests of significance: mathematical derivation of the distribution of
t, F, z, and x° (chi-square) with applications; distribution of r (coefflclent
of correlation) end its use for both £ 2 0 and # # 0; tests of sigmificance
for regression coefficients (with proof); Fisher's z-transformetion for r;
tests for significance for multiple and partial correlations (without proof).
/(7)  Analysis of
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{77 ‘ralysis of -va *arce, ba51c cene pt ; orthogonality; important theorems.,
(3 Design of experlmentes hasic conrcepls; randowlzed blocks; Latin gguares
Taciorial experiments; confounding. '

{7, Otetistical guality contrel: basic concepts end procedures; control

chiato} olements of sequential analysis {without proof) .

T -\--’ : ’7‘ Mg 3 7 E cm T g e vnr el
a G The dedign of sxuple survoys
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(1) Besic concepta enquiry; "frame" for surveys; elementory unite;
sanplo-units ‘of different typen and verring elzes; sample ag an apgregste
of saiplo-units; domiins of study. Distinction botween randons-like and nol
andon (»r patterned) space-fields. ’

(2) HMethed of selecting sauplo-unitas 4k principle of rundorn: selection;
rrocedlures equivéiOnt to random.aél@ctiong systematic (detafmlnato-*ntorval)
selections procedures ﬁot equlvelant 1o random sampling. such as cuota or
purpodive sslection. ‘ : /
() Various trpes of design: atretificelion, rmaltistage; rultiphase}
correlated voriate:r comb? nation of multistage ard multiphage sempling.
(L)  Coet (in terms of labour, noney, and moterial rosources) &nd accuracy
(o marqin of orvor) determired by tie desi e of the survey. Lelation
votween ocost and'accuracy. The general problem of desigr, namely, to
fecnre elther ‘

{a} woximwr accuracy at any Gesiréd lovel of cost, or

(bL) minimum cosd at any des¢rea level of accuracy.
(5) wetiration prcbloms for" d*ffﬁrent typss of desigr: sampling bias; eampling
errora. Study of the varidnce 1unct1on (including the casc of varylng size
of sample-units). ' '
(%) Components of cost: ehumuraulou, journey ingpection; supervision;
statistical anal 3343; OV“]hbwd» Coet in teims of labour; differsnt grades
of labour, Ceat in rela +1on to material equipnent and resources.
(7} Sor-sampling errors: 1nvestlgator bias; discrepancles arising frou the
form o ascertainmant; physical fluctuaticns: mistekes at the stape of '
processing of the naterial. - “ '
(8) fYhe use.of inter=-penetrating iétworka of samplea for the control of
non~sam;ling‘errors;faLalcav with &esign of éxperiments; residnal ervors (dy

ths analyasis of V“"wance;, LFtHrndJ errors; external errors.

{9) Pilot
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(8) Filot suwveys: scrles of surveye on a gredually exmanting acalc Jor
the inprovement of the design ard for training of staff and organization
of the sempiing crgoaizallon; pilot studles in conjunction with gtandard

SATTRYSE 1Ee o medsl senpiing experiments.

{yepsated) surveys; different forns withi cuplicated sampla-

z

(10) Sveesznics
units wvsl tuime, tis uss of control cherts in coimexion with zucceselive

Urveys.

s
(1%} Svrveys for purpcsss of mwapping; preblems of stratification; ubilirzetion

O
rh
l-)i

niormation becoming available «t cach step; the deslign ¢f experiment w.th
a contiaucus variate,

(12) Aceniacy of the wesults: comparison of intornal and exteinal eilrcrs;
exrrors acising Jron adjustmentd: ~comcrison with irformation from indeperdent
pources: deficiencics arising Trom nou-rosponge, lack of racords, etc.
Part 3 Jrginization of the rurvey awd proprration of repeots

(1) Prevoraiion of the guestionnair:, foran, ard cchcdules fovr the collection

of the peimary naterial ~nd input of labovr; coucoepts aud definitions;
andarda; arrangements of 193 codling, etc.; preparvation of instructiond

for aifferent sectors of work.

(2) organization of the field staff: gororel siructure; methods of

insrection and supervision; controla at the collection of the o»rimary matsrial;

the training of the field statif.

(3) Organization of statistical compilation and analysie: arren;ements

for flow of data from ths fileld; preliminary scrutiny: preparation of

tabulation forma; organization of variouo stages of processing end tnbalation

including cost analysis; inspection and pupcrvision. Integrated aad

multi-purpose surveys.

(4) Uee of cempliig methcds in tabulation fov purposes of gpeeding up of

results and control over AccurTacy.

(5) Preparation of the report: presentation of results for generel

purposes; technical reports; discussion of resulis.

(€) Preparation of piens and buGge:s for sample sUrvoys.

lert 4 Practical Worlk

Tach candidete should be given a greet deal of practico in worki

sinmple theorsticel exevcipes end aumerical examplsa. K2 ghould also have
practice in <the preparation of forms and questionnelires ond trying these

out i1n the field, and perticipate in field work ag investigator and
/iﬂspcctor or
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tor or supsrvigor in pilot or lerre-scale surveys, Ie chould leern hov

ingnog
to propare Torms for tabuletion ard processing of the meterial; have some

aectunl prectice In the scruating of the primery material, the organiiation and
grnom dinion of computational woric, and the yrsparation of repcrts and plans with

tadgots, I po&sible he should Ve givan onportunities for hardling emrll-scole:

1 the sémnle surveys in progress.

(N.8. Mo mertlion has been made of particalar subJect fields s these wonld be

clircumntances. It ig cdeairable ithat the candidsete should

[l ey

deterrined Ly locc

have experience of precticsl work in moie than one subjech.)

Cyllebus for
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Syliabus for professional statisticians who intend to
become experts in sampiing consus and surver Netinods

by F. Yates

Theoretical background

(a)
()
(c)
(a)

Theory of estimation;
Errors of epstimates and tests of simiiicaue;
Analysls of variancs;

Principles of the design of experiments.’

Principles of campling

()
(b)
(c)

(d)
(e)

Sclection of sample;

Bilasea in sslection;

Estimation of values relevant to the population and paris thereorl;

aglternetive estimates} biles in estimation;
Use of supplementary informutior; retio end regression;

Sampling errors of estimetes and tholr cetlmation.

Principles of degign

(2)

(v)

(c)
(a)

Types of sample (the aspects outlined in Sections 2 and 3 chould be covered)

(a)
(®)

()
(a)

(e)

(£)
()
(n)
(1)

Determination of size of sample necessary to give results of
the required accuracy;

Estimation of the relative efficiency of different. types of
sample; ’

Minimization of costs;

Minimization of costs plus losses due to errors.

2

Random sanple;

Stretified semple with uniform and variable sempling fractionn, and

semple stratified after selection; maltinle stratification;
Multistage samples; '

Multiphase samplesj

Sampling with probability pron-rticual to size of unlt, from the

population and from within strats;

Point and line samples, and &rcu sampling generally;
Systematic samples from lists ard from areas;
Interpenetrating samples; '

Sampling on successgive occasions.

/5. Practical

agpects
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5. Practical aspescts

(a) Information to be collected: plarming of observations and

questionnaires;

o~~~
L N

o}

Mothods of collecting the informaliorn;

The freme: fremes sultable for verioua tynes of surverr;
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Selection, tra of fi21d

Methods of abstracting and swrmerizling the data, including

——~
—

of punched card machines and wethods cof codings

-

i) Control of accuracy of field work and comptations;
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b
¢) Survsye of induetry and econpuic inotitutions;

Market re¢secrch and opinion survays;

)
3)
D
‘) Censuses of humen populalione; demcriasnhilc p"gblops,
)
)
a)
)

e
Torecasting.,

Te Pilot zurveys

e of survey (the aspscts outlined in Secction 5 should be zovarcd)

Surveys of sociel &nd secnopdc cordlitions of Luwn popnlations;”

Agricultural censnases and surveys, including crop es +lxat;on end

The design and usge of pilot surveys in the planning of larjze scale surveys,

nd in the ovolution of field procedure end treining of investlgators.

a
6. Critical statistical anelyeis of survey results

Mcre advanced methods of handling curvey data., Comparison of survey

results with information from other sources. lethods of estiuating the cffects

of a factor, freed from the V-fevtr of extrencous factors, initation of this

procedure and of conclusiong that cei be drawn from survey data.

-
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