
59

507

FEDERAL
STATISTICAL

OFFICE

EUIiDESREPUELIK
DEUTSCHLAN D

STISCHES

a

T

oflL

German $ample SurYeys

5t r0T c

E SAMT PT BLISHERS: W. I0llLllA En . STUTTGIRT



No. 7 . Published in January 1959

Title of the Original:

"Uber den Umfang..und die Genauigkeit von Stidrproben"

publßh€d in "Wi.tschaft und Statistik", toth Year, New Ssries, Volumo l,January 1958

(Th€ synoFis roproducsd ln ths Appendix has boon publishod ih th€ se.iss
"Stali8lik d€r Bundesr6publik D€utschland", Yol- (8t, "DaB Arb6ißg6bi6l d€r Bund683tatistil")

Translat€d at lhs r€dorsl Statistical Ofllcs, Wi€6bäden, by Erlka No€riDg

Alreädy published : Consumers' Expendilurc

Itrdex oI the Net Value oi Indüskial Prodüction

Gmuplng of Commodities

Consideratlons on lhe Census Progranme 1960

Seasonal and other Recurrent lnfluences on Short-Term
Economlc Indlcators

The Stattstlcal Unit in Eco.omi. Slatislics



Sanpling has to an ever-Srowing extent been used
ln officlal stätistlcs. Its preference is fj.rst due

to the endeavours centering around the reduction of
the tlne tag between the coll-ection and the release
of statistical infornration, the reduction of the costs
lnvolved and of the number of respondents covered
(persons, establisbmentsr or others). Another reason
requlring the use of sampling in offlclal statistics
results from the necessity that in order to answer
their purpose they are nore and more thrown upon the
agcertainment of facts which ovrlng to the difficulties
encountered in the collectlon of inforrnation and to
the anount of work and expenses lnvolved in the proc-
esslng of clata can be taken up in statistics only on
a llnited scale. Thls developnent is still far frotr
havlng cone to 1ts end. An ever-growing nunber of
etatlstlclane and consumers of statistics have come

ln touch wlth thls procetiure. Thus it appears advis-
able to glve a general descrlptlon of one of the
central polnts of each sample, na.uely of lts size and
preclslon wlth speclal attentioD to their interre-
lation anal their dependency upon other factors.

Speetl and l-ow costs, and to a certaln extent aLso
the rellability of the survey itself depend upon the
slze of the sample. The snaller is the sanple, the
shorter ls the tlne at whlch the results becone
avallable; the lower are the costs, the greater Ie
the care whlch can be exercised 1n the coflection ancl
processing of the lndlvldual data. But clear limlts
have been eet to an on anal on reductlon of the size
by the fact that according to lawe of mathenatics the
precision of the results decreasee along with the de-
creaslng nutrber of itenos under observatlon. The most
aclequate and ratlonal sample ls that which at ni,ninum
costs and after a nlninum tine of processing suppllee
the desired resul-ts at the necessary degree of pre-
clsion.

The slze of the sample is one of the essentlals
of the sample design. However, it is not fixed fron
the very beglnnlng, but has to be developed as an
optlmal solutlon by taklng account of the requiretl
preclsion, the JustlflaüIe costs, anai the peeuliarity
of the infornation to be collected anti of the pro-
cedure to be used in collecting it. AI1 these factors
are interrelated with one another in the way i1lue-
trated by the rlng-shaped chart below. It is the
purpose of the survey that is declslve of the type of
statistlcal units and of the populatlon to be covered,
of the characteristlcs to be'ascertainecl and of the
special probletrs involvecl ln thelr deflnltlon, de-
linitation, conpleteness, etc. The prograrnme of tablee
which by the amount of details to be acc.ounteal for in
the breakdown by subJect-natters and in the reglonat
breakdown determinee the frequency of the indivlclual
characterlstics rDust also be evaiLabl_e before the
sarple tlesign 1s prepared. However, aII this does not
cogently lead to the design the final fixation of
whlch requlres sti1l another decision, which directl_y
concerns elther the necessary precislon or the costs
or the size of the sanple. Approaching the problen
fron the angle of the methodology of statlstical

SIZE AND ?R.ECISION OF SAUPIES

sarnpling the situation is least ccnplicated when the
first step taken in this field is to fix the pre-
cision required for the preparation of the progranmes
of tables, ancl the seconrl step to find that samplj.ng
design which meets thi.s requirenent at a minirDum of
costs. In practice, however, we are frequently faced
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with the reverse case in which the costs or the slze
of the sanple is given and the sa.Epl-ing design nust
be prepared so as to yieta tne most precise results
which ean be obtained by means of the available re-
§ources.

Äccount has been taken 1n the following of thls
conplex of lnterdependencies involyed in the problems
concerning the size and precision of samples by de-
scribing - after an introd.uctory review of the slze
of sanples hitherto chosen in official statistlcs
the relatlonship between the sanple size and the
sarople error in slmple sa-Bpfing alesigns. As a next
step, attention has been given to the influences
exerclsed upon this relationshi-p by peculiarities of
the sanpling deslgn, and following these considerati.ons
the problens involved in the detertrination of the
necessary precislon and the decisive importance of
systematic errors have been dealt with.

The Sanple Slze
in the Surveys Conducted in Recent yeare

The sanples used in the offici.al surveys which
were conducted ln recent years were of nany different
SIZES. In this connecti.on, the absolute size as weII
as the relative size related to the total population
considered or the 'tsannpling ratio" are of ixnportanoe.
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Agricul-tura1 statistics were those in which the
greatest number and most different kinds of satrpIe
surveys were conclucted. Already in this fiel,d we flnal
an extraorali,narlly wide range of the sanple size and
the sanpling ratio. In the sanple SURVEYS 0l PIGS
which are conducted as lntercensal surveys approxi-
nately 290,000 pj.g farmers of a total of 2 nilli-ons
are included. Thä sanpling ratio is 14 %. The saople
ls not taken fron the populatj-on of indivldual pig
farners, but from so-caI1ed enuneratlon areas, each
of whlch lncludes approxlnately 20 pig famers. 0f
the 102r812 enumeratlon areas, 141595 are includecl.'

Beglnnlng wlth 1952, surveys on IABOUR IN AGRI-
CULTURE were conducted at approximately 1!0,000 agrl-
cultural hol-dings of a totaL of 2 ni111ons (A l). fire
nonthly surveye 1956-57 includecl 10 y'" ot the baslc
aurvey, nanely 0,a fr ot the hotdlngs.

fhe sample SURVEY 0N S0Il UTIIIZATION now belng
reorganlzed was ln 1957 conducted in one land of the
Fedeial Republic of Gernany at 2) fi, in , Laender
at approxlmately 1l fi of lhe communitles, anci ln 2
Laender at approximately 7 F of the hoLdj-ngs.

In the IIIrESTOCK and the SOIL IITIIIZAII0II SURVEYS,
QUAIITY CONTROLS ere regularly narle on a sanpling
basls for the purpose of traclng the enumeratlon error
in the Eain survey and of obtalnlng figures for cor
rections. These controls are baseti on a conslderably
snaller anount of trateriaI. In the pig survey they
are restricted to approxinately 400 enumeratlon areas(O.4 fi), and in the soll utlllzation survey to approx-
inately J,000 holdinCs (0.1! l) throughout the Feder-
a1 Republi.c of Germany.

As regards the princlpal crops, CRoP STA?ISTICS
are based on a special sample established as followe:
1n indlvldual fields selected at randoxo the yleld 1spreci6ely ascertaih.ed by neans of five crop cuttlngs,
each comprlsing one squere netre. In 195+, these
ge-lt-ple statlstics of square netre cuts lncluded, for
lnstance, 2r15O fields on whi.ch wlnter wheat wag
grown. tr'or estlnating the usual harvestlng ancl thresh-
ing losses as conpared with those ascertaineal 1n the
crop cuttlngs use ls uade of a sub-sarople obtalned in
the followlng way! in approxlmately 15 fi of t}re fleldg
selected for crop cuttings the crop of the total fleld
1s harvested and threshetl under the supervlsion of a
Bpeclal commlssion. The area of wlnter wheat coveretl
by these total- threshes anounted to 210 -hectares.
Theee correspond to a sanple size of 0.02 %, whtle
the area covered by the Bquare netre cuts was only
o .ooo1 y'..

Sanple STATISTICS 0N WAGE IAX were executed wlth
an average sampling ratio of approxinately 2, y'" 7n
1950 and of approxlmately 15.4 % in 1955; in otherwords, use was made of anproxinately 1,9501000 wage
tax cards of a total of approxlmately 16 mllllonsthroughout the Iederal rtepubllc of Germany (wj-thout
Hamburg and Bremen). It 1s intended 1n future, toconduct bet!'/een two large-scaIe statistlcs on waaetax executeal at several- years' lntervals lntermediaYe
surveys which will be based on a much less extenslve
progrlmne of tables. The sampllng ratio wlIl probably
be 1 7" unfess the hlghest groups of gross wages are
lncluded totaIIy. In an analogous w&yr sample sta-
tistics on incone tax wl1f be conducted in the years
between the large-sca1e statlstlcs, the sanpllng
ratio being apploxltrately 12 1A (about 100,000 cases).

Sarnple STAIISTICS ON ELECIIONS contlucted on the
occaslon of the 19rJ elections to the rrBundestagrr, in
which the voters were distlnguished by age and sex,
lncluded 470 polling dlstrlcts of a total of 47,197poI11ng clistricts and approxlmately 1.5 fi of alf
persons entitled to vote. In 1))1, 904 districts were
included.

STATISTICS OII TI.M PARTICIPANTS IN SOCIAI, SECURITY
SCHruES, in which all faroily nanes beglnn
were included, covered aoproxfuoately 4.5group of persons.

progranme of questlons the naJorlty of whlch were tcprovide informatlon on the denand for dwe1I1ngs, 1n-
eluded approxlmately 1r5r000 dwel,11ngs.

The MICRO-CENSUS - a sanple survey €f the popu-
l-ation and econornic actlvlties - flrst conducteil lnoctober 1957 ls undertaken once a year wlth a sampllngralio of 1 fi (approxinately 18O,ObO houeeholcle). I;the neantiae, surveys are undertakeri at <iuarterly in-tervals with a sanpling tatLo of 1 fi.

T}re 1954 anC 1957 WAGX AIID SAIARY STRUCTIIRE SI,R-
VEYS were baseai on a 15 fr sample. In the case oflarge-scale establishnents 15 fi ot the total nu.Eberof persons enployed by all establlshnents, an<l in the
case of snall--sized establishments 15 /, of the estab-
lishrtrents were covered.

In the survey on the NET ?RODUCT 0F INDUSTRY(1955) lnforuratlon was collectecl fron IO,OOO eetab-
Ilshraents (22 l) on conrroditlee recelvetl by neane ofsanpling.

In STATISTICS ON I,ONG-DISTANCE GOODS TRANSPORTS
conclucted by the Federal Instltutlon for long-Dletance
Goods Transporte (Bunclesanstalt für tien Gtitörfernver-kehr) one ln three shlpnents (lattelIy one 1n four
b111s of ladlng) le conp11ed, the nonthly slze of the
oauple belng approxinately '1001000 cases. Tbe samesanpling ratlo le useal in the STATISTICS 0F TnAI{S-
PoRTS 0N olYN ACCoUNT executed by the Federal offlce
for Motor TransportB (Kraftfahrt-Buncleeaut). In 1950
and 1958, the sanple Burvey on roarl haulage rag basaal
on a sanpling ratlo of 10 1ß of aII vehicles connecterlwlth goode transporto (approxlnately 65,000).

The highest sanpling ratio so far uBed ln a aanple
Burvey conductecl w1th1n the fra.Eework of Gerran offl-
c1aI statistLce waa 17 fi (long-tllstance goods trans-
ports); the lowest sanpllng ratlos are found ln agrl-
cultural crop statlstlcs (0.0001 l).

For the purpose of conperisoD 1t rnay be.nentloned
that the samples useri 1n roarket and oplnlon research
do u8ua]l-y not cover nore than 21000 respondents'or
about 0.05 % of the population at eges over 18, antl
that this number ls seldon sunoounted.

At the lnternatlonel level condltlons ere sinl-lar:"
we find a nultLtucle of gradatlons of the absolute and
relatlve slzea of sanples. Ilowever, öonparahle sanplee
abroad are smalLer in slze rather than larger.

Accoralingly, we recognlze a conslderable non-hono-
geneity, and not only wlth respect to, the sarnpllng
ratios, but aloo in regard to the absolute slze. Phat
are the causes of these dlfferences? Are they Justl-
fiable? Would sBaller elzed sa.nples not haye supplletl
the requlred results wlth sufflctent rellablllty? Are
s!0a11er or larger saepleB tlesirable in future? the
answers to theee questlon8 wldely dep-entl upon the
proJect of the survey and cannot be generally vaIltl.
In the following, the general princlples antl naln
problens lnvolved in a technically nodlflecl foru ln
all sanple surveys w111 be conslalereal.

The Relatlonshlp Between the Slze of SaEpleB
and the Precision of Result§

In the flrst pIace, the slze of the eample depenrls
upon the required preclslon of the results. Eoweyer,
siDple rulea are applicable only to slrople saEpllng
alesigns, as for instance to a dlrect randon selectlon
of the elements to be consld.ered when the populatlon
was not dlvided (stratlflecl) by subJect-natterg or

'ftu
wlth I

of thle

The advance conpllations rradle on a sa.mpling baslsin the large-scaIe CENSUSES 1945 and '1950 and thesuboequent lnvestlgatlons into the households were
baeed on a sanpllng ratLo of 1 fi,

the 1955-57 HOUSINc STATISTICS were executed Inthree phases: the total statlstlcs conducted in Sep-tenber 1955 were only based on a sroall progranme öftabLes; additlonal tabLes were establlshed for a 10 *sanple, whlch were regionally sub-divlded, the sna1l-est unlts belng Krelse or groups of Kreise respec-t1veIy. the 1ft subsequent survey which was conatuatedfron March to May 1957 on the basls of a detalled
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regions,before the selection was made. The fornulas
used for the sinple randotr selection offer a basls
for the calculati.on of the saaple SIZE; i.n conplicated
designs they renain valld also inside the various
strata of the material, ancl they may be combined in
uore or less conpli.cated forrnulag for the purpose of
folnlng an opinion on the whoLe sanple. Thus. it is
Justlfleal to put the slmple random sel-ectlon into the
foreground.

The nunerically clearest case is that i.n which
enu-nerative characteristics, namely numbers or fre-
quencles respectively, are to be ascertalned. Then
It ls possible to show in a graph the relationship
between the standard error serving as a Eeasure of
precision and the sample size by the relatlonships
lllustrated in the following chart.

The stanalard error 1s the unlt of neasurenent for
the possible devlatlons of the sample results from
the actual flgures which would have been obtained
fron a total survey. The interval of the single stanal-
ard error is adhered to in approximately two thi,rds
of the cases (68 /"), the interval of the t.5folat
standaral e$or In 87 ,fr, the interval_ of the twofold

'atandard error in j5 y'", and, that of the threefolrl
standard error ln 99.7 /" of the cases. These figures
are vaLld when certaln prerequisltes for the frequency
dietributLon of errors (so-caIled rtnornal distribu-
tlontr pursuant to the law of errors accoraiing to
Gauss) have been given. The conditlons &re not always
fulfilled conpletely, but frerluently approximately,
so that these flgures permit of forning an adequate
opinlon on the precislon from the nunerlcal point of
vlew. fn an indivldual case considered separately it
1s not known whether the resuft is particularly
satlsfactory or whether it happens to belong, say, to
the 11 I which are beyond the interval of the 't.5fold
etan<lard error. The average val-ue of the devla-
tl,ons anounts to two thirds of the standard error.

In the chart, the absci.ssa represents the sanple
slze and the ordlnate (Leff,) the frequency of the
charaeterlstLc to be ascertalned. Under the axle of
absclssa geveral treasures have been given. Of these
re ghaI1 first consider the highest which relates to
a parent population of 50 nillions, so lhat lt approx-
lnately colresponda to the population of the Federal
Republlc of Geraany. The obLlque stralght llnes lndi-
cete the relatlve stantlaral "r.o"'J, referred to as
are1. It 1s c]early recognlzable that the standard
error decreases along wlth the lncreaelng sj-ze of the
saeple. If for lnetance a characteriotic occurrlng at
a frequency ot 1* ie detemj-ned by a sarople of 9,000
casea, tbe relative stendard error ls 6 rt of the
beelc frequency of J $i if the saurple 1e expand.eal ao
as to lncluale 801000 cases the error drope to 2 S.

'l ) The relative standard error 1e

srel, =
(t -p) (N-n

p.[.n

To begln with, the illustratlon refers to the
populatlon of 50 triIlionsi the errors are alifferent
when a parent population of another size 1s used. ft
is seen that the relatlve sanpling ratlo is less 1n_
portant than the absolute size of the sbmple. Th;
relati.on to the size of the populatlon, nanely the
sampling ratj-o, plqys an essentj.al r61e 1n those caseg
whele the eanpllng ratlos are hlgh, e.g. hlgher than
10 %. when we then compare the erro! wlth that of a
sauple of the_ eane slze which has been taken fron a
larger populatlon - l.e. wlth a lower sanpling ratlo _
the error becones slightly 1ower.

The chart has been generalized in a folo easy to
survey by naking use of several seales in the abBcls_
sa. tr'or varlous orders of tragnitude of the parent
population speclal scales have been inserted for the
sanple size. The scale of the scls of absctssa stande
for an lnfinitely large poputatlon. The scales for
slnaller popul-ations have been lnscrlbed thereunder.
As the lnfl-uence of the size of the populatlon is
only of nlnor importance, we can manage wlth rough
bounds for the purpose.in nlnd. The chart should be
reaal as follows: starting in each instance fron the
relevant polnt of the scale move perpendlcularly up_
wards, anal look for the intersectlon wlth the hori-
zontaL frequency 1ine. The sltuation of the polnt of
intersectlon indlcates the relevant relatlve standaril
error.

Exanple: In a total population of 1 niLlion unl,ts
a. sanple conprlsing 97000 cases provldes acharacteristlc whlch occurs at a-frequencyot 3 f" and has a etandard error of aorjrori-nately § /'. The polnt indlcating tträ'g,OOOln the X scale of 1 nilllon eleuönts, öou-pares in practlce ivith the spot where itwould be found if the popülatlon wer6
50 m1111ons. Accordlngly, a sanple comprls-ing !1000 cases wouLtl provlde the indlvid-ua1 characterlstlcs with the san.e relatlveerrors as a much larcer parent populatlon.

Statlng the standard error has the followlng neen-
lng: the reletive emor of 6fihaa been related to the
, fr flequency of e characteristlc. If the Btanderal
error ie converted to the scale indlcatlng tha fre-
quency of the characteristlc, it amounts to t O.tA l.
In a concrete lndivldual case, the rstanclarclr error
does not provlde precise infornatlon on the error tn
thle very case, but onty glves an lndication of prob-
aUitity of the followlng klncl: if \re start fron the
assumptlon that a chatacterlstlc of the frequency of
, fi is to be deterrnined 1OO tlnes fron guch a sanple,
the values ascertained 1n the BampIe would range
between 2.82 and.5.18 fi ih 58 cases, between 2.7, and
1.27 y'" in 87 cases, and between 2.G4 and 1.36 * tng:-
caEes. The other 50 cases usually exceed the6e 11tr1tE
only to a xoinor extent, na.mely by 0.OT fi on an average.

These figures on the distributlon of the errors areverifieal when they are tested emplrlcally by applylngtI,e sene procedure to prlor statletical daia.-in-thä
1 !!0 populatlon census ä compllatlon waa trade in whlcbone ln 100-punch carde was selected. In these oper-atlonsr 1JB characterietlcs in 12 Laender were coul-pared wlth the actual ftgures obtalnecl 1n the populatloncensue. Per 100 cases incluaied 1n these lnvestigationsthe dlstributlon of errora waa as follows:p d.enotilg the true frequency of a characterlstlc,n the sTze of the sanple, änd N the slze of th6parent populatlon.

-1-



,6.6 11 .2 27 .o 4.7 0.t
whlch conpare with the following theoretlcal values:

ao? 10 .0 4.2 o.,

This is a good agreement.

If we aonpare the scales under the network we

clearly recognlze that in the xoajority of cases the
influence of the size of the parent popufation ls
scarcely of any importance. In the sample just consld-
ereal, the sample error l-s practically not influenced
by the size of the populatlon in those cases where
the latter is larger than 100,000. Not before the
total population is as sxaalL as'100,000, the point of
the scale for 9,000 shlfts slightly to the right-hand
slde.

These outllnes clearly Dhow the dependence of the
alze of the aanple error upon the frequency of a
characterlstlc, the sample size, and the satrpfing
ratlo ln the case of a siEple randoxn sanple. The sane
chart nay also be useal for calculating the error with
respect to a QUANIITAIIW CHARACTERISTIC, where the
probleB in questlon is, say, to ascertain a nean or
a total. Where quantitatlve characteristlcs are con-
cerned, the frequency of a characteristic, which does
not exist 1n such a case, 1s repl-acetl by the dis-
perslon of the lndivi.dual values arounal the mear value,
whlch 1s measured by the so-cafled standard devlation.
the relatlve measure of disperslon 1s the so-caIIed
coefficlent of variation (v), l.e. the standarcl de-
vi-atlon divided by the eean. In applylng it, the
various possible scales of characterlstlcs such as
length, welght, va1ue, t1me, etc. are evaded, so that
a unlform lllustration is arriveti at. trlou the coeffl-
cients of variation the relatlve standard error of a
nean value deternined froro a sample can be calculated
by taklng into account the sanple size and the popu-
lation. The fornula for the calculation of the stand-
artl error of " ,""rr2) 1" "o sinilar to the formul-a
Just given for the cal-culation of the error of a fre-
quency that it can be shown in the sane chart. A

scale for the coefficient of variation has been ln-
Berted 1n the right-hand side of the chart. If this
coefficlent of varlation ls known (or can be estinat-
eal) for e characteristlc, it is possible to reatl frotr
the graph the relative standard error for the mean
value by taking into account the size of the sanple.

If i.t 1s not an average, but a total that is to
be determined in the parent populatlon of a sanple,

2) The relative standard error of the nean value i is
(N-n)

§rel="'
N'n

the coefficient of variation being
F (x, - x-)
/Jr

this total hae the sane relative standard error aa
the average.

Example: If the coefficient of variation is 0.5 (tfre
standard deviation of a characteristic is
haLf as great as the mean value, which is
already quite a large variance where
titative characteristics are concerned
mean value 1n a sanple conpri-sing
elements of a population of'l million
ternined with a standarcl error of
This same relative standard error appliesalso to the total value raised to the popu-
latlon.

The graph lllustrates stiLl another inportant
conclusion froxn'the law gf the large number: 1n oraler
to bisect the error, the sanple slze nust usually be
natle four times as J.arge; in order to reduce the
error to 1/1, tine size must be nade ! tlnes as large.
Conversely, the error is proportlonal to the square
root from the sanple slze. Herpe 1t foll-ows that, say,
a 10 y'" increase in the sample slze only reduces the
error to a nlnor extent, nanely by 5 /". Even a doubl-
ing of the size only reduces the error by ,0 l. If
from the viewpoint of the subject-natter concerned a
sanple error is regardecl to be too large, it ls not
of any use to lncrease the sanple size to a sEall ex-
tent; the size nust at lea6t be lcade twlce, four
tlnes, ten tinee as Iarge.

The Peculiaritles of the Sanple lesign

The above consideratlons rel-ated to the case of a
slrnple random sample. The peculiarlty of the units to
be collecteal and of the characteristlcs frequently
result ln the necessity to choose other procedures.
tr'or reasons of lational-lzation lt wilL often be nec-
essary to draw upon a 'rnu1tl-stagerr sel-ection by
making,say, on the 1st stage a selection ofcor.,nunltles
and on the 2nd stage a sefection of persons or house-
holds or dwelllngs or establlshments 1n the connuni-
ties selected. These are operations that alter the
sauple error.

In an extreEe way, such a situation turned up ln
the election statistics, in whieh complete poI]lng
cllstricts were the only selection units 1n question,
and inslde the districts selected all votes had to
be counted. .It may be sald that the 2nd stage was
covered 100 /. As regards the units of the lst stage
we are facetl wlth a so-called "cluster effectr. ftgoes without saying that a o.uch higher preclslon
would have been obtained 1f the 5001000 persons en-
titled to vote, who were covered by the 1951 election
stati.stics, had been sel-ected according to thelr dls-
trlbution throughout the total- tr'ederal Republic in-
stead of regarding then - as 1n the present case - as
clusters in 470 polling cllstricts. The cluster effect
nay reduce the precislon of a sanple considerably.

0n the other hand, nuch can be gained by occasion-
a1ly divlding the parent population lnto so-call-etl
'rstrata'r which in thensel-ves are Euchmore honogeneous
than the total population. If the selectlon ls made
separately in each individual stratun, the variance
lay be reduced when. compared with the single non-
stratifieal random selection. In the c&se of stratified
sanples, different saropllng ratios can be useci in the
individual strata, and in this way the precision can,
1f necessary, be adapted to dlfferent requirements at
various points in the programne of tables. In statls-
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tiee of labour in agriculturer for instancer the
selection is made separateLy accortling to size cIa§s-
es of holdings of the agrlcuLturally used area. In
thls design, a higher sampling ratio is used in the
higher si-ze-classes not lncfuding so taany ltensr be-
cause the number of labourers is greater in these
classes and the variance betweeir the holdings becornes
larger. Certain sxnaLl-er' but particularly important
parts of the population can even be covered 1OO /". In
the Bajority of all- sanples this principle of strati-
fication is suceessfully used in practice.

Another inportant peculiarity which in adequate
cases can be used for rnaking sanpling designs trost
precise lies in the application ofrrratio estlmationstr.
In these' operations accurately known figures - in par-
ticular those obtained from prlor total censuses -
are used as a basis and the ratio of the characteris-
tic to be collected to the refevant characteristic
known froro the prior statistical data is ascertained in
the sample. This is frequently referred to as an

"appending" to the basis figuresr and the results
obtained from this procedure are frequently more
favourable than those obtained by the methotl ofrrrais-
ing" flgures, the sanpling errors of which have been
shown in the graph. The regressron' estination which
in theory is regaraled as favourable, toor has seLdom
been usetl in practice.

In trany cases, it nay become necessary to conaluct
sna1l-sca1e pilot surveys for the purpose of obtaining
the decisive methodical foundations for the prepara-
tlon of the nost rational sanpJ-e design. Accordingl-y'
a p11ot survey IDay lead to a considerable reduction
of costs or to a considerable increase 1n precision
respectively.

These individual problems of sampling techniques
which have to be adapted to the given possibilities
and which in each i,nstance cause a higher or lower
standard error will not be discussecl in aletail within
the scope of this articl,e. The principles of the
gradatlon of the precislon in view of 1ts dependence
upon the size of the sarnple and the dispersion or
frequency of a characteristic ilLustratecl i.n the
chart are in a simil-ar way applicable to other proce-
tlures, too. The simple cases consialered in the graph
also offer a first cfue in nore compflcated proJects.

The Required Precision

If the required precision has been given in ad-
vance for one or several iterns of the table by numer-
ical determinations on the standard elror, lt 1s
posslble to state that size of the sanple which w111
supply the desired confidence interval, providecl that
sufflclent clues are availabl-e for estinating the
ceIl-frequency or the variances. It is quite a partic-
ular advantage of the sanpling procedure that the
required sample size can be calculated when the error
has been given in advance or vice verga.

Ilowever, it should be borne in nincl that j-n their
essentiafs these forecasts are nothing but a deter-

nination of ortiers of nagnitude, anrl that the clains
Iaid to the precision of such a calculation nust not
be too high. Before the statistical survey itself has
been conducteci the only thing possible is to draw anal--
ogous conclusions on the cefl-frequency and on the
variances. Even in the nost favourable casesr these
concLusions have to be drawn ftrcn sitrilar surveyg con-
tiucted before and are then directly or 1n a modifiecl
way transferred to the survey intended to be undertak-
en. In nany cases, the standard errors are ACCURATEtrY

KNOWN not before the survey has been conducted.

In practj.ce, the deternlnatlon of the requlretl
precision frequently involves consitlerable tlifflcul-
tles. To begin with, it is afready difficult to aleter-
rnlne which of the characteristics ls to be used as the
neasure. ,Vhat is usually obtalned fron the survey8
conducted within the franework of official statistics
is not one single result, but a whole progranme of
tables 1s establisheal, whlch inclutles nlrnerous itens.
In the case of such tables which are frequently sub-
divitled to a wide extent, it is often difficult or
even inpossible to say which of the figures is cleci-
sive in respect of the required precision. If geveral
requirements of precision are raiseal, which are to be
applied to various itens of the table8r there fre-
quently arise particular dlfficultles, as in sone ln-
stances these requirenents cannot be reconclleal wlth
one another. In nany cases one of the6e requirernents
necessitates a larger sauple size and a more conpIl-
cated sel-ection ancl conpilation procedure than the
others, so that a new varlant enterg into the calcu-
latlon of costs. For instance, lt nay happen that a
snall supplenentary table which ln a total cenaua
would raise the costs only to a relatlvely snall ex-
tent, involves a considerable anount of extra costs
when a sa.rople survey is concernetl. These are new
points of view the importance of whlch cannot be
guessed at the tlme belng.

In partlcular, the precision requlrenents slnul-
taneously existing slde by side with respect to sub-
divisions according to 6ubject-x0atters and regionE
involve problens of speclal difficulties, which w111
be discussed later ln thls article.

Ihe second difficulty 1s to <Ieternine the requlred
precision it6eIf. Discussions and negotiations cen-
tering around the precislon of samples have again and
agaln revealed ttrat generally speaking clearly founaetl
conceptions on the required precielon of a statlgti-
cal figure are not found. The flgures should have
that precision which in their later use is necessary
for provicling an affwer to certain questlons, for
solving certai.n prob'IenB, or for tleciding upon certaln
measures to be taken. The actual pecullarlty of the
preeision röquireroent is best seen if it is related
to these later purposes: the errors of the flgureE
nust only be so large that they do not cauee a false
eolution of the problems, a false decision, etc. But
what is the order of nagnltude of the dlfferences
which becomes alecislve leter on? [ot before the
question is put 1n thls way and thought over on the
basis of the actual exatrple concerned, the correet
requirements of preclsion can be founcl. llithout euch
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a precise definitlon relatecl to the SUBJECT-MATTER

concerned, the lunp sul0 of the precision requirenents
w111 in loost cases be too high. It is an optnion fre-
quently Eet that it is principally inposstble to use
figules which have a relative standarai error of, say,
10 %. However, such a precision is in nany cases
sufflcient and particularly with respect to sroafler
flguree where larger differences are frequently the
only ones that are of any importance in practicet
though lt certainly occurs that a standard error of
5 y'", 2 y'", 1 fi is Justifiert and even requi-red.

In sone sampling deslgns it has hel-d good to re-
place at the begi.nni.ng stantlard etrors numerically
fixecl in advance for different characteristics by a

nere gradation of the Bequence of precision. In the
eoil utillzation survey, for instance, the inclividual
types of crops were divided into 4 stages of preci-
sion. Tbe numerical aleterDination was nade in a later
phase in whlch the technical posslbillttes to realize
then ln a sanpling design coufd be recognlzed.

The alepend.ency of the requirement of precision
upon the type of the characterlstics and the break-
rlown of the tables wl1I be discussed later in this
artlcle.

Random ancl Systeuatlc Errors

\{hen regardi.ng the problem from the aspect of a
speclal project exlsting ln practice, it is noticeable
that in each survey it is the size of the T0TAI error
that ls decisive of the requirement of precision, and
not the indivldual conponents of the error. It is
posslble in a sanple to caLculate separately ONE coxo-
ponent, namely the RANDOM ERROR in its order of mag-
nltude. However, the requlreEent of precision always
and principally relates to 'the possibl-e deviation
froh an actual value, and all SYSTEMATIC ERRoRS of
the survey enter into thls deviatlon. fn thls connec-
tlon it 18 not of any importance whether the Latter
are d.ue to deficiencies in the collection techniquea,
to the delinlnation of the popul,ation concerned, to
the definttlons, to the programne of questlons, or to
other cleflclencies. ,Every statistical survey has de-
flcienciee of this type, the total of whlch is re-
ferred to as risystematic errorsrr.

If in an individual case we knew their direction
and Bize, .it would be poselble to correct them by
relevant ealculatione. Then a remaining systematlc
error would no Ionger exist. The disturblng systematic
errora are those which are not known in an individual
case 1n respeet of their type, dj.rection, and slze,
so that we are faced with the sane situation as in
the case of the randon errors: they cbnnot be elimi-
nated by neans of rel-evant calculatlons. The actually
existing systenatic ancl random errorE can increase or
offset one another, which depends upon how they come
together, and this is again at randon. Large errors
conceal the sna11 ones, and it L6 not of any iopor-
tance which of thero are systematic and which are
random errors. Systenatic and rand.on errors nust be
combined to a total- error according to the ?ythagorean

foruula as illustrated by the rectangular triangLe
below:

Systeroatlc Total €rrorerror

Randon error

If for instance the systeuatlc error haE a cer-
tain order of nagnitude, .whlch nay be calletl 1, the
total error would be inqreased by the adtlltlon of a
sanple error in the following way:

Systematic error Randon error Total error

E

a

.1

.01

.24

.41

.12

.045

Z
1

0
0
0
0
0

2
I
I

1

1

1

1

.005

.00005

The hlgh randoI[ error conceale the syBtenatlc
error and is alone rleclslve of the toihl error. A
snal-1er rand.on error is concealetl by a systenatic
erro!. In this case, the systematlc error 18 rlecleive
of the total error. Fron these ratlos lt ls recognlz-
able that a randon error whlch is half as high as the
systematlc error effects only a Elaor Lnorease in the
total error. A further decrease in the randoE error,
whlch in many caseg nust be bought with a conalder-
able increase 1n both the sanple slze and the costa,
is no longer worth-whiIe. Xven 1n a total cengus lt
woultl not be posslble to force the error rlown to
under 1. Hence it follows that ln sucb a case 1t ls
not worth-while to undertake e total cenaus, as lE
practice the latter woultl not be superior to a sample
having a randon error which ls half ae hlgh ae the
systematic error.

The followlng should be regardeti as a general
rule:

THE EXTENT OF A SIIRVEY SHOUID I{OT EXCEED ä,

RANGE IN I1IHICH IT ]S CERTAIN TIAT THE RA-IIDOM ERRON

BECOIMS SMAIIER THAT ABOUT HA[I' THE SYSTEIIATIC
ERROR. IT IS NOT WORTH-WHIIE TO EXPAND THE U(TENT
OF THX SURVEY SO AS TO COVER AN TSSENTIAI,IY }YIDER
RANEE.

It is true that the quantitatlve estlEatlon of
the order of nagnitude of systenatic errors 1s as a
rule extraordinarlly cllfficult, but it w111 neverthe-
less be possible to glve a certäin grddation of the
order of rnagnitude. However, 1t will scarcely bo
possible even in clear cases to give the order of
magnitude of a systematic error Eore precisely than
in a gradation according to powers of two, as for ln-
stance ln the form of the serieg 0.5 /" - 1 /, - 2 fi -
5 y'" - 10 % - 20 /". In some c&ses, lt will only be
possible to clraw upon a geqroetrlc progression wlth
powers of three, nanely 1'ft - 1 /" - 10 y'" - 10 y'", ot
even upon powers of ten.
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In general, systenatic errors are not dependent
upon the frequency of a characteristic. Scarce charao-
teristlcs tray show large or smal-1 systematlc errors t

and the sane applles to frequent characteristlcs.
SYSTEMATIC ERRORS HAVE NOT ANY BAtrANCING TENDENCY

WHEN THE S.AMPIE IS INCREASED.

The problens of the lnterrelationship between
Bystenatic and randoro errors will be dlscussed below
on the basie of a few examples:

It 1s the nain purpo6e of the S0Il UTIIIZATIoN
SURIIEY to ascertain preclBe areas for estlmating
the y1eId of crops. Up to now it was conducte<I
as a total census. Subsequent controls revealed
that ascertainment errors occur which vary among
the varlous types of crops. The corrections
reach an order of nagnitude of 5 to 1a 7". They
theEseLves have only been deternined vaguely by
a BruaII saraple. If such a correction is made the
preclsion of the total census drops down to the
relative precision of the subsequent control, in
which the ascertalnlßent of the systematic error
iB connected with a random error. The yield per
hectare is ascertained for the principal types
of crops by a procedure thoroughly prepared from
the oethotlical point of view and when applied at
the laender Level i.t has a standard error of
approxiroately 1 to 2 f in respect of the threshed
crop. But thls very high precision j.s reached
only wlth four principal types of crops. As re-
gaids the other types of crops ' the y1eld per
hectare data are based on the estimations rnade
by the crop reporters themselvesr and it is no
doubt that in these data the order of nagnitude
of the (systematic) error is hlgher. If these
facts are taken into account when forning an
opinion on the total soil utilization survey, it
nust be said that it is üuch too extensive and
expensive for the use to be nade of j.ts results
and that we should satisfy ourselves with a
sarople srlrvey at lesstinthe rnajority of years by
refraining from a more detailed regional break-
down, as in the case of crop estinations such a
breakdown can never be of high precislon.

To adapt in a Bensible way the precision of the
varlous parts of a survey to one another and the
saxopLe error to the systematic errors is a problem
which is to be sofved during the next years.

2. As a second example mention should,be nade of
the well-known problem of NON-RESPONSE in inter-
vlews or in the conpletion of questionnaires.
The cases of non-response are known in nunber
and could be coopensated numerically by altering
the raising factor if it were known that the
cases of non-response would only be a randon
sub-sarnple and apart form the randon differences
would have the sane conposition as the popula-
tion. However, it is one of the most lnportant
basic theses of the sanpling theory that this
prerequisi.te 1s seldom realized. Insofar as
cases of non-response occur at all at a notice-
able nunber, it must be expected that there
exists an one-Bided and distorting selection
which results in a bias. It is true that theparticulars and the type of this sel"ection vary
from statistics to statistics and fron table to
table. But a certain one-sidedness, which fre-
quentl-y is only indlrect and cannot be ascer-
talned direct, must be assuned in any case. If
the rate of non-response is only sma11, the bias
effected by an extrene one-sidedness is relative-
Iy snall, too, while in the cases-of a high rateof non-response, all results and also those re-
Iating to frequent characteristics becone un-
certain. Accordlngl-y, it does not pay to increase
the sanple size when the rate of non-response is
high, as the systenatic error will- then be doni-
nant in any case. The sofution frequently tried
in practice in those cases where a higher quota
of non-response is expected, namely to nake the
sanple so Large fron the very beginnlng that
even in the reduced material favourable random
errors can stiIl be rnaintained, does not ,ho1d
good. Ihe prlnciple of the composltion of ert'ors
rather suggests a reverse argurnentation: if in a

sanpJe hlgb rates of non-respönse are to be ex-
pected, it principally does not pay to fill up
the gaps because of the systenatic error inclual-
ed therein.

These consitleratlons apply also to all sur-
veys which are based on the V0IUNTARY PARTICIPA-
TION anal the reacliness of the respondents to
render infornation. The biassing possj-bilities
latently inclucled i.n such a survey are as large
as the quota of non-response would be 1n a sanple
survey. By )-initing the selection fron the very
beginning to those persons who are ready to pro-
vide inforrnatlon, the only thing done is to spare
the work of questionj-ng a Iarger populatlon se-
lected by sanpling and of ascertaini.ng the per-
centage of non-response. An opinion on the re-
liability of statj-stlcs from the subJect-roatter
angle can be forned only by taking into account
the effect of the one-sided selection of the
readiness to render information. These probleEg
are most distinct in faroily budget statistics
and have frequently been referred to in this
connection. Because of the very strong selection
effect these enquiries should only be conducted
on a very sma]1 scale.

"JIGE 
TAX STATISTICS may be quoted as a third ex-

anpIe. In these statistics, the fact that the
wage tax cards of a considerable part of the
wage tax payers are not returned to the revenue
offices at the end of a year has the effect of a
systernatic error in a simj-lar way as the cases
of non-response. The missing population ltseIf
rs not the systenatic error. Ior if its size
would be known preclsely or if we were only facetl
with Losses distributed at randon and not affect-
ed by an one-sicied selection number and structure
of the total population could be ascertained un-
objectionably. But as this is not the case, a
population of about 5 I missing from a certaln
6roup of gross wages or fron a certain field or
from certain tax-brackets could be estimated
only at a considerable quantitative uncertainty
and cou1d, for instance, range between 3 rl'td? fr.
The qualltative uncertainty in view of the struc-
ture lj.es ln the fact that the xnissing populatlon
nay distribute itself to the lndividual charac-
teristics in another way than the populatlon
under consi-cleration. If ln another group the
missing population woufd be estimatecl to be
approximately 10 fi, it nay be assurned that the
uncertainty of the estimate wouLcl be larger
correspondentLy and probably range between 2O
and 40 /". Hence lt shoul-d fol1ow for a BaEpling
design of statistlcs on returned wage tax carcls
that it would certainly make sense to a1n at a
randolo error of approximately I rt in the first
group, but not in the second group. In thls
latter group a randon error of approxlmately 5 6
would probably be rnore adequate. In the 1955
wage tax statistics which were conducted on a
sampling basis the principle of adaptlng the
random errors to the systematic errora wan
applied only to sone sub-groups (e.g. by sub-
dividing the nore preci"sely epeclfle<I strata of
gross wäges of 1,2ÖO DM into groups of 500 DM);
in most of the groups the saxople error 18 truch
sroaller than in the standards referred to above.

The Dependence of the Precision upon the Type
of Charaeteristics to be Ascertalned

fn practice it is not possible even 1n those casee
where the progranme of tables is not very detalled to
design a sarople in such ä way that alI characterletlce
colfecteci are ascertained with an equal absolute or
relative precision. The more detailed 1s the break-
down, the greater is the number of poorly occupied
itens in the tables, while the marginal totals renain
densely occupied. Between the densely and poorly oc-
oupi.ed items in a sample there is a natural gracllent
of precislon insof&r as generall-y the sarnple error ls
relatj-vely snaller in the higher nunbers. In sone
cases it is possible to evade this ruLe ln vlew of
sotre characteristlcs, namely 1n those where a scarce
characterj-stic j.s ascertalneal with a high degree of

1
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preclslon by etratlflcatlon and adaptation of
sa^npling ratios to the speciat distributuion of
a characteristic.

of the Laender progralunes of tables are reduced ag
against the lederal tables; in the stral1er Laender,
the results will be of the sane precision when the
small frequencles of charactdristics are made 10 tines
as hi.gh by concentration. In the llreis tablee a rele-
vantly less detailecl breakdown nust be used.

The usability of a sample design can roughly be
estirnated for each indivldual breakdown by character-
istics by estinating the probable cell-frequenclee :

IF IN A SA][P],B AN ITEM OF TIM TABLE INCIUDES I,ESS

TITAN 
'O 

TO 50 INDEPENDENT INDIVIDUAI CASES, TE3 RESUI,T

IS NoT USABIE IN TIIE MAJoRITY 0F CASES. But larger
flgures cannot guarantee' the usabillty either (e.'g.
in the case of the regional cluster effect).Ihlg rule
should aLso be accountetl for when items are conbineal
in a reglonal breakdown: the itetrs are conbined ln
such a way that after , concentration each renalnlng
iten includes at least 50 (or, which is stll1 nore
atlequate, at l-east 100) sample eIe;ents.

These guldes are applicable not only to the cases
where breakdowns by subJect-natters and regions are
conbined, but also to'those where the statistlcal
naterlal is sub-dlvided into sub-groups accoriling to
subJect-n,atters. The conslderations based on absolute
fj.gures and on ratios are interrelated with each
other. As regards the 1 y'" sample in the Mlcro-Censu€
which includes 180r000 households throughout the
Iederal Republic of Germany its size isr as a rule,
large enough to be used for other types of questionst
too. The Micro-Census has been arranged in ä way that
the inforoation provided wilf also be sufficient for
being drawn upon in special farther-reaching investl-
gations in nany sub-groups (e.g. gainfully occupletl
mothers or ownera of notor cycles).

fn an lmportant group of sanple lnvestigatlons it
is not the breakdown of characterlstlcs in the mean-
1ng of structural lnvestlgations that is placecl into
the fore-ground, but the DEVEIOPWNT IN THE C0URSE 0I'
TIME. In these cases the sarnple design. is frequentl-y
conducted as a ratio estlmation in that way that a
ratio of changes to be -ascertained in a Banple 1s
rrappendedr to the figures obtained frorn a total census
or fron a basic sanple survey conducted on a larger
scale. The characteristics to be ascertained are the
changes occurring within the course of tine. These
are frequently not so large and sonetines not so ln-
honogeneous that they require a very large sanpl.e. If
there is a high correlation between the valueg in the
basic survey and the characterlstlc in the report
period, it is sufficient to use a relatlvely snall
sample. fn a sa&pl-e repeatecl at regular lntervale it
nay be advantageous to ascertaln the saI0e units as
long as the repetition itself does not bring about an
one-sidedness, e.g. by a decreasing readtness to
render infornation, by an one-sided separation fron
the survey, by noving to another loca1ity, etc. Forn-
ing an opini-on on the precision at which changes 1n
the course of time are desired to be aseertained in-
volve special dj-fficuLties. fnformation on the vari-
ancea has to be derived froft'enpirical investigations
of prlor statistical data and can only be transferred
to future condj-tions at a certain degree of uncer-

the
such

In many statlstics the higher figures are also
the more important ones and require a higher relative
precision. As regards the sroaller fiSures, a relative-
Iy wlder range of uncertalnty rnay be tolerated. How-

ever, thls does not holtt good in all casesr for ln
nany lnstances the snall figures are those which are
of decisive lmportanee. But on the wholer the grada-
tion of the importance of the figure widely corre-
sponds to the natura] gradient of precigion. For 1n-
stance, lt nay be necesaary to ascertain whether a

frequency of 10 / must be altered so as to be 11 y'..

The relatlve standard error of these figures in a
sauple woulcl then have to be approxinatäIy 2 to 1 %

(relatetl to the baeic frequency of 10 /"). If the
figure 1s considerably sroa11er, saXr O,2 %, it nay
only be necessary to find out whether a change, §aYr
to 1 y'" hae occurretl. But for thls purpose, a relatlve
stanilartl error of approxlnately 10 to 15 fi (related
to 0.2 l) would be fulIy sufficlent.

A cross-classlfication BY SUBJECT-MATTERS AND BY

RXGIONS ln a progranme of tables invofvee partlcular
problems whlch are due to the fact that the flgures
have been split up ln an extrene tilay. In prlnciple it
ls posslble to enploy a regional breakdown also in
sanples; 1t ls only requlred to adapt the selectlon
procedure to the pecullerlties of the regional dls-
trlbutlon. Whlle a progranme wlth a aletalled break-
down by subject-rnatters can frequently be accounted
for la a roethodically rational wey by a two-stage
selectlon procetlure, ln whlch the flrst stage 1s forned
by regional unite such as communlties, this cluster
proeealure prevente that the results can be recordecl
In a detalled reglonal breakdown. Such a breakdown
caD be Eaale ln a sa.nple only 1n those cases where a
prlor stage on whlch reglonal unlts äre selected ls
refralnetl froE. As an exauple houslng statistics cone
to nlntl where ln the 10 I sarple one in ten dwellings
was selected ln dIl coEnunltie8. t]ne 1 % supplemen-
tary Burvey to housing Btatlstics, however, is only
eonducted 1n a eanple of cotr[unlties; in this proce-
dur€ lt Is not poeelble to sub-divide the figures by
Krelse.

lhe ueefulneas of a Ea.BI)le for the tr'ederal Re-
publ1c, the Laender, and the Kreise can be seen frotr
thc graph. fn samples of pe.rsons, the upper scale
under the abBclEsa axls relates to the Fealeral Re-
publlc, tbe ) nillion scale to a sualler land, and
tha lorest scale to a Krele of en average B1ze. If
the valuee of error are cotrparetl with one another,
the rule shows up again accordlng to which the main
prerequlslte for obtaining the sane precislon is to
uee the same absolute sample size. For the laenaler
the sanpllng ratlo woulal have to be 10 times as large
as for the Federal RepubJ.ic in order to ascertain a
characterlstic with the same precision, but then the
preclsion of the FederaL results would be overestinat-
ed. Thls is the reaaon why in practice it is more ixo-
portant to pay attention to another version of the
same faet: the details accounted for in the breakdown

-9-



tainty, for conditions of dlsperslon nay be quite
different in future trends particularly in those
ca6es where they are influenced by cyclical events.
Thie is the reason why in a ratio estlnatlon 1n re-
spect of titre the projectlon of the ranclon error le
in prlnciple lesB certaln tban it is in structural
lnvestigatlons in cross-sectlon statlstics. But 1n
Eany cases experience galned in practice shows a
rnarked honogeneity in the developnent in the course
of tltre, which makes the ratio estinatlon in respect
of tine which in the enti is elso the basls of nearly
all econonlc indlcee rellabIe enough. However, there
te etl1I a great number of Eethodical problena left
to be solvetl.

Sumnary

Four points have to be given prlorlty ln further
discuEsionB on the Bize of eanpleer namely

1. Critlcal consideratlons on the EKIENT 0F Im
BREAICDoWN 0F IHE PRoGRAIIIIE 0F TABLES BY SUBJECI-

MATTERS AND RXGIONS by taking lnto account the
possibtlltles of sallpllng technlques ancl the
eosts lnvolveal 1n the 1ndlvl<Iua1 parta of tbe
prograEltre.

2. Estlnation of the oRDER 0F ITIAGNITIIDE 0F SYSIEII-
AIIC ERRORS ln statlstica aa a baels for reason-
able tlenandg on the randon errors.

J. Detez'rntnation of the necegeary PRECISI0I 0F IHE
ToIAIJ ERRoR on the basls of real1st1c consialera-
tlons on the use to be Dade of the flgures h
practlce.

4. Preparatlon of a SAM?III{G DESIGtr which guaran-
tees the neceogarJr precislon AI A UINIIfiTU AUoImI
0F cosrs.

Dr.KLaus Szaneltat / Profeseor Dr.Dr.Slegfrled Ko1ler

- l0-
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fitle
of Statistics

PoDulstlon Cotrsus 1950
lsnocial samole onumerations ol
iliaraoteristi'cs of housoholds)

Methodieal Foundations of Data Colleetion

Stages Selection
unit

(number)

one-Etage household
(15 millions)

two-stag€

lsL stage: community
(24,000)
(in citie§: sub-
samplo of
onumeration
rlistricts)

znd, stage:

ono-stago

one-stago

one-stago

ono-stage

Micro-Census
Labour Forco
October 1957

Mütlkl,U
(1956 to

(Population anil
§amplo Survey)

Eloction Statistlcs
(eloctions to tho "Bundestag"
i95?: pmticipation in ths elec-
tions antl votes cast bY sex,
age groups, etc.)

Statistios on Family Workors
in Agricultursl and Forestry
Eoldings (1953, 1954)

dwolling
(13 millions)

polling district
(48,000)

agricultura).
holding
(2 millions)

agricultural
holding
(1,850,000)

§tatlsties on Labour in
Aglloultulsl Holiltngs

Basic flneg (1956)

inquit ies
t958)

holding covered
by the basic
survey
(144,000)

Main §urvoy on Soil Ütlllzation

in: Lower SaxonY, Hesse,
Rhineland-Palattn ate,
Bavaria, 1957

in: Lower Saxouy, HeBso,
ll,hinolatril-Palatinate,
BaYaria, 1958

r) In each oI the Fed.eral Laend.er. -,) In case of strati{ietl samlles ordering of sampling units wtthin the various strrta.

t2

one-stago

two-stage

1st slage:

comnunity
(1?,000)

community
(17,000)

agricultural
hold.ing
(1,150,000)

No.
in the

Catalogue
ol

Statistics

Colloction
OI

processing
of data

in sample
SUrVeys

Basic material

Unit
of

colloction

Enumer-
ation .

papers

l\'ay in which
lacts aro

ascertained

Primary
0r

secondary
statietics

IIBIb

I Ä 1a

7 Ä.2

IF1

IIÄ5

prooessing

collection

collection

collection

colleation

colleetion

collection

collection

fflleil in by holding

fillerl in by holding

lillerl in by holding

householdprimary

householdprrmary

seconilary

primary question-
n&1Ie8

agricultural
holding

prlmary agricultural
Irol(trng

primary schedules on
holdings

filled in by
respond.ent

interview

question-
Dalres

quostion-
ualt0s
(book on
holtlingwith
monthly
ontrios)

agricultural
holditrg

agricultural
holding

pollbooks person onti-
tled 10 vote
(enumera-
tion unit)

establisheil by elec-
tiyo authorities

fllled in by voter

lilied in by onumera-
tor or holding

fllled in by enumora-
tor or holding

gohedules ol
holdings

agricultural
holtling

voting
päper8

question-
naueg

quostion-
nau0s

plrmary

primary

?nd, ste7e:

i 1956

Seleotion material

Records
used

enumeration
sheets and
punch cards ol
the population
census 1950

population aud
o ocupation
census 1950,
results for
communities

housing sta-
tistics 1956-5?;
auxiliary lists

results ol tho
1953 elections
by polling
distuiots

censug ol
agricultural
holdings 1949,
horticulturo
§umey 1950

auxiliary lists
usod in the soil
utilization
sumey 1955

schedules on
holdings useil in
tho basio survey

results for eom-
urunities ol the
soil utilization
sutrey 1956

results for com-
munitieg ol tho
soil utilization
suwey 1956

scherlules on
holthngs used. in
the soil utili-
zation suwey

84



and Processiog io Sample Surveys
Sampling proeeduro

Stratification

Stratifled
or not

stratifiod

Charaoteristics
lor

stratiffcation

Sampling
Iraction

11IO

in the
shata

1 com-
munity
per 10,000
of popu-
lation

1o/o to
about
25olo

14

stratifleal Fed.eral Laend.or

stratifleil Federal Laonrlor,
size classes of
communities,
population and
economr0
structure of tho
communities

stratifled

stratiflsd Foderal Laoncler,
size classes oI
communities,
political
structure

stratifieil Fed.eral
Laonder, size
classes of
holdings

stratifled Federal
Laendor, srzo
elmses oI
holdings,
i.n pari types
ol holdings

stratiliod (as in the basic
sumey) addi-
tionally: soil
utilization
syBtems

stratüerI Irederal
Laend.er, acreage
oI special types
oI crops

stratilierl
acreag0

L types

arable Iand,
acreage ot
special types of
crops

1 to about
300

by
"Kreise"

by

1o/oby
"Kroiso"

not

140 to 420

about 100

and
commu-
ni,ties

anil
houses

votes of
political
parties in
1953

by
oI
types oI
crops and
by
"Kroise"

by
"Krerse"

4o/0, in
6 Laeniler

4o/o to
1000/o

3o/o to
looo/o

10o/o of

streets

by propor- in
tion of 4 Laender

1o/n

l4

by
"Krcise'i
comntunt-
ties

by
"Kreise",
communi-
ties

by
"Kreise",
communi-
ties

ihe basic
sample

,1 by
oI

acr0age
special

ottypos
crops

10"/,
1000/,

to

Fed.eral
Laenrler,
of special
oI crops

,1 acreage
specral

200/o to
100Y0

stratilied 6 50/6 io
looo/o

systomatic (1 in
100 punch cards,
1 in 100
enumsration
sheets)

systematic and
proportionate
to number of
inhabitants of
communities

systematic
(1in...
dwollings)

selection ol 4
drstricts from
100 (400)
suooossive poll-
ing districts
(zones) each

systematio
(1 in ...
holdings)

systematio
(1 in ...
holdrngs)

systematic (1 in
10 holdrngs
coveretl by the
basio survey)

systematic(1in...
communitres)

10l,

1o/o

2,lo lo

8o/,

160/0,

RNnc-
lanrl-
Palati
nate
24olo

3000
communi-
trcs

150,000
house-
holds

170,000
house-
holds

15,000
holdiugs

100?
polling
d.istricts

160,000
holdings

8o/,

o'80/,

144,000
holdings

sI'sl,cmahc
(1rn...
communities)

?5,000
holdings

6.50Ä

systematic
(1in ...
holdings)

0vorall
gam-
pling

fraction

Conversion to
paront population

Proce-
dure

t2

0rdering
oJ

soleotion
uniiss)

I3

Numbor
of

stratal)

15

Selection
tochniques

I6 17

Sample
8lz0

19 20

Base
(for ap-

pending)

tlitlerencc basic

dilfercnce acreage

estimation Ianrl 1958

Iree
estimätion

free
cstimation

free
estimation

year
(aocording
to tho sorl

mation
making

ratio arable

estimation. 1956,

free esti-

ostlmatron
and ratio
ostimation

sruvey
number
of hold-
ings in
the survey

utilization
survey)

diliercnce
esl ur)rtion

äcreage
1956

trce
esturation

calcula-
tion of
pr0por-
trons in
in sub-
gr0ups

justments
for the
population
ligure
according
to the
currently
calculated
population

and com-
munities

r3

(as Ior 195?)

Peculiarities
(col.7-17)

Remarks

18

norm :
in commuuties
with 500 and
nor0
100 pcrsons per
intemiolver, in
oommunities
with less thau
500 inhabitants
50 persons per
intervierver

stratiflcation by
ordenng tLe
conmumties
mairly growing
special types ol
crops in closed
sub-populations
prior to the
systcmatio
selcction

2T

Samo selection as in
the 1o/o samp'le oI
housing statistics
1956-57. The
quarterly suroeys
conducted rn tho
Micro-Census in
Januily 1958 €tc.
with the sampling
fraction of 0.10/0 aro
sub-samples oI the
survey conducted.
in October 1957

Äccount has boen
taken ol the changes
in the numbers of
holdrngs Binco 1949

Sarnple of holtlings
il lowns not
attached to a
"Landl<rers" and
in larger
communities

6



Method.ical Foundations of Data Collection

§election material
Title

oI Statistics

tualn §urvoy on §oll Utilization
(cout'il)

in : North Rhine-Westphalia,
1057-58

in : Bad.en-Wuerttembcrg,
195&58

Subssquent oheck ot tho Soil
UtillzBtion Survoy (preliminary
md. main survoys)

Enumoratiotr of Fruit Trees
1958

Spocial Yisld Inquiry

1st phnse

Znd phase

lntorcensal Livestock SuNoys
(If arch, June, Soptember)

r) In each of tho Federal Laender. - 
2) In caso of stratified samples ordering of samphng units withrn th0 yarious Btrata.

l4

Selection
unit

(number)

I

one-stage

two-stago

lsl, stage: community
(3400)

?nd slage:

two-stage

1sl slage:

?nd, stage:

one-stago community
(20,000)
see col. 21

lour-stago

1st slage:

znd, sl,00e:

lrd stage: field

4th slary: part oI r licll
(1rn'!)

ono-stage solectod licld ot
thc Srtl stago

sohedules on
holdrngs useil in
tho soil utili-
zation suwey
1956

rosults Ior com-
munitios oI tho
Boil utilization
suil€y 1955

schodules on
holdingr used in
the soil utili-
zation suwey
1955

ceusus of agri-
cultural hold-
rngs 1949

preLmiaary
survoy to the
soil utilization
sury0y

enumeration oI
lrut trees 1951

agricultural
holding
(260,000)

Recorils
used

soil utilization
surv€y

sorl utilization
suwey

agricril tural
holding
(390,000)

community
(24,000)

agricultural
holding
(1,850,000)

courmunity
(2.1,000)

aqrioultural
holding
(1,850,000)

inlormation
rcndered
owncr oI

by
holding

list oI addresses
of tho 1st phase

Lst or card indox
of etrumeration
areas accordJng
to the Builoy
oontlucted in
Juno 1953

cnumeration
arca (ilcl.
approxrntately
20 pig keepers)
(100,000)

1

No.
in the

Catalogro
oI

Statistics

Collection
0r

processing
oI data

in sample
8utreys

Basic material

Way in which
facts aro

asoertainod

Utrit
OT

sollection

5 6

Stages

IIBIb

IIBIa

II {i 1b

IIB2

IIBs

collection

collection

collection

collection

oollection

collectron

collection

report forms

report lorms

filled ur by enumera- livcstock

agricultural
holding

agricultural
holding

agricultural
holding

of Ipart
lield

lieldpnmary

t0r larmrng
areas

primary Iist ol enu-
nreration

ffllod in by holding

fllled in by holdiug

primary schedules on

primary sohedules on
holdings

primary schodulos on
holdings

holdings
flllod in by cornrnis-
sion

Iist oI enu-
meration
districts

ascortainerl by
onumerator

Iruit troo
(enumera-
tion unit)

square metre cuts by
commission, labora-
tory analysis

asccrtarlerl by
comnusston

primary

primary

one-stage



and Processing in Sample Surveys (cont'd)
§ampling procedure

Stratiffcation

Stratified
or not

§tratiffed
l

t0

stratiffed

stratiflerl

not
stratiffed

stratr[ied

stratified

stratified

stratifled

stratifled.

stratified

strati0ed

stratiffed

Characteristicg

stratiffcation

Num.ber ordering

ol selectionstrata') i unitsr)

anil com-
munities

by 100/0 to
"Kreise" 1000/o

by
"Kreiss"

4olo systematic and

systematic antl
proportionate to
the acreage of
tho relevant
types of crops
in the "Kreise"

by drarving thc
Iot

proportronate to
the aglcultural-
ly used area

t8

strrtiflcation o{
00mmuu[res
according to the
characteristics
in column 11
prior to
sclection ul
holdings

separate
selection lor
each oI thu
types oI mops

generally 3, in
North Rhine-
Wosiphalia 2
holdings per
community;
in "Landkreise"
only

rn the June
survey:
sub-stratification
by milk cows in
Lorrer Saxony

Thc sample consists
of 25 independent
parts. Final results
by weighterl
conccntration

Ascertainments are
nrde for wilter rye,
surter wheat,
suumer barlcy (only
in southern Germany)
and late potatoes

Romarks

(see 1st phase)

In June, special
procedure for sheep

Sampling
fraction

Selection
techniques

Ovorall
sam-
pling

Iraction
Slzc

Sample Peculiarities
(col.7-17)for in the

strata
11

diutricts oI
chambers of
agriculture,
acreage of spe-
cial iypes oi
crops in com-
munities

acreage oI types
of relevant crops

t2

4

I

13

by
"Kreise"

t-t 16

60/0, 20Yo systelnatic(1in ..
holdings)

iolo 19,000
holdings

ß,1, 25,000
holdings
(100 hold-
rngs eaolr
lor 25
special
types of
crops)

about
0.50/0 to
100/o

15o/o0.
holdings
2680

I

Federal
Laender

sizc elasses oI
lioklings

Federal
Laend.er,
total number oI
Irurt trees

3.50/o on
the aYer-
age

by drarinq the
lot

1oL to systematic
1u0o/o (1 in .. .

communities)

by
"Kruisc"

100/o 2000
cotrlmunt
I rei

Selectron units in
Schleswis-Holstein
and lJarlön-\Yuerttem-
berl lots, enunlera-
tion areas

Federal
Laender

by
"Krcise"

diagonally
in the fleld

per ] systematro at
equal distances

systematic, by
takrng into
account the
harvesting
procedures

enumeration

by drawing the
loi
(adaption to srze
classes ot
Itoldings rn tLe
"Kreis")

by drarvrng the
lot

square
metre cutB
in 1000
to 3000
Iields per
type oI
crops

1,1,000
enumer-
ation areas

about
18o/o

(2 per
comnu-
rrity)

(1 per
holding)

0.0010/oo
of the
total

systematic and area per
proportionate to type ol
the acreage ol crops
tlre tvpe of crops

SIZE
ot

classes
holdrngs

2

not

not

not

(5 m'
lield)

150/o
fields per
type oI
0rops

o.0Bo/oo
to
0.3 o/oo

oI Lhe
toial
area per
type of
crops

tlolo

150 lo 400

Federal
Laender,
number o1 sotvs
Ior brectling

about
öo/o to
Soolo

systemrtic
(1 in ..

19 20

Conversion to
parent population

Base
(Ior ap-

pending)

Proce-
dure

drlferencc acreage
estimatron, 1956,

estinrtiou land

ratio numbers
estimation of Irurt

ratio vield data
estrmation oi thc 1st

pig»:
free
esturation

catUe :

ratio , preceding
estimation ' December

surYey

trees 1951

yrelds
(q per ha)

etrce,
arable

phase

ratio

ratio
estimation

arable
land 1956

ratio
estlma tron

acrcagc
1055

in some
Loander
free
estrnation

difference
estrmatron

charac-
teristics
oI survel's
of refer-

cornput-
ation of
aYerage

sl,ratified by
"Krorse'

areas)

l5

I;



Title
ot Statistics

Subsoquont chocks ol the Gen-
6ral Livsstock Census and the
Intorconsal Livostock Survoy
ln June

Atrnual §urvoy on the N€t
horluct ol Industry 1954
(sub-division oI rccetpts of
material)

Eoustng sirtistics 1956-57

(100/o) sample suryey 1956

Supplementary (10/o)
sample survey 1957

statistics on Public Woltaro
Supplementary statistics 1956
and 195?

§tstisti6 on Social Conditions
ol Roclplents ot Ponsions and
Boneflls

Part 1

?art 2

1) In each oI tho tr'oderal Laender. - 
,) In case oI stratilied samplcs orrlering oI sampling units Nithin tlte various strata.

16

Methodical X'oundations of Data Collection

Selection material

Stages Selection Records
used

(number)
unit

8 I

one-stage

one-stage ' erterpriso
(48,000)

one-stage

enumeration
rrca (urcl.

survey of
telerencc

rpproxunatelv
20 pig keepers)
( 100,ooo)

dwelling
(13 millions)

card rnilex of
enterprises

housing census
1956;
guiding lists

population auil
occupation
census 1950,
results for
communities

tso-stage

1st strtge: community
(in citios:
sub-sample
oI enumeration
drstricts)
(2,1,000)

2ni, shtqe dwelling
(13 millions)

one-stage regularly
asslsted partY
(1e56:
530,000;
1957:
510,000)

ono-stage recipient oI
pensrons and
benelits
(10 mrlhons)

reupient oI
pensions and
benefits whose
name begins
rvith L
(470,000)

housing consus
1056;
guiding hsts

card index
of the welfare '
unious

card index
of the agoncies
paying
pehsions otrd
benetits

No.
in the

Catalogue
ol

Statistics

Colleetion
or

procossing
ol clata

in sample
sun'eys

Bmio material

Way in which
Iacts ms

Unit
ol

ascertained collection

Enumer-
ation

papers

Primary
or

secondary
statistics

IICla,b

IYÄ3

Y3a

\'3b

IXCl

IXCS

collection

collcction

colleci ion

collection

cullccl-Ion

collection

collcction

primarl questiun- intcryio\r

enumeration I extract from the files
shect oI the rvelfars umons

second.ary enumeratron extract from the files

fllled in by enterprise
nalres

lilled in by
responrlent

rgencies paying pen-
sions and bonelits

interview
nalres

primary
farminq

plmary questiotr-

primary rluestion-
nalres

nalreS

secondary regularly
assisted
party (enu-
meration
unit)

recipient of
pensions and
beneli ts

household

lives tock

dwellmg,
tlwelltng
p a rtI'

prilrary question

sheet oi all types of

hst oI enu-
meratiou
UIEAS

filled in by senior
enumerator

enterprise
incl. estab-
lishments
covereil by
the monthly
inclustry
report

(enunrcr-
ation uutt)

rl* ellug,
rhvelling
puty

one-stage enurneratron
sheets used
ru the first
part oI tho
surYey

2 7
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A4: Li
.i..

and Processing in Sämple Suryeys (cont'd)
§ampling procedure

§tratifiortion
'l

Shatifod
or not

etrati.flod

Charactoristics Numbor

1l

of

12

J

selection
stratiflcation stratar) udtrt)

for

0rrlering
of

Saurpling
fraction
in the
strata

Selection
techniques

systematio
(1in...
enumoration
areas oI the
survey oi
roloronce)

systomatic(1in...
entorprises)

systemaiic (1 in
10 dwellinqs on
Iines marked
in ad.vancc)

systematic and
proportionato
to the number
oi inhabitants itr
the communities

lrom
trhc 100/, samplc

systematic
(all names bo-
gnuing witlr
certain lettcrs
oi ihe alphabet)

systcnratic
(all recrpieuts
ol pensions antl
beneiits rvhose
namcs begin
with L)

svstematio
(lrcrsons 1-50;
251-300; 501-550
ctc. rn accord
$rlh the lirst

390
0num0r-
ation
&reaa

11,000
enter-
prises

1.3 rnillion
drvcllings,
1.8 million
dwclling
parties

rhvelling
parties

Iits

gome size ol
sample in the
total census
md in the
samplo suwey
oI releroncs

sub-tlivision
oI the alphabet
according to tho
Iroquoncy oI
lciters with
which names
begin into 10
parts of 100/0
oach. Systom-
atically
changing assign-
ment ol thc
parts to tho
rvel-lare ulions

one and the
same person
are brought
togethor in
tho process oI
mechanioal
tabulation

Rpmarls

2t

Same selection as in
the }Iicro-Census,
0otober 1957

stratifletl

stratifleil

etratifiod

stratiffetl

stratifieil

stratified

stratified

Federal
Laend.er,
number oI
gowg for
breeding

Ferleral
Laontlor,
industry
group, number
of persons
employed

tr'edcral
Laender

Fetleral
Laender,
size classos
oI commu-
nities,
population and
economic struc-
l,ure of tho
communities

I-erloral
Laender,
wslfare
unions

by
"Kreiso"

0.20/o to 0.40/o

1oo/o

21 to 60 to

10n/o

1 com-
munity

1o/o to
about

23nlo100/o
1o0o/,

by comnu-
mties,
strests anrll
houscs

I

I

130,000
dwellings,
170,000

300
1to
cir.

by
"I(rerse"

per
10,000
oI popu-
lation

not by strcets
and. houses

by frmilv

systomatio
(1 in ...
drvellings);
sub-sample

600 nam c§
alpha-
betical
order

lll 1oo/' 10"Ä 53,000
regularly
asslsted
parties
(1957;
51,000)

not 45"t" -1?0,000 data on pcnsrons
i rccrpionts aud bcncfitr

olpensions PaYerl bY drflcr-
and bene- ent agencies to

not 0. 86,000
house-
holds

part of tho
survey)

Convorsion to
paretrt populatiou

Bass

pendiig)
(for ap-

Proce-
ilure

19 2014 l6

Overall
8&m-
PIing

lraction

l6 L7

SaIlle
Slze

t8

Poouliaritios
(col. 7-17)

rrtio number
estimatron oI cases

Iratio I uumber
estimation oI house-

holds incl.
recipicnts
of pen-
sions anil
benellts

averagesin
sub-groups

by making
adjust-

I

lroe
estimation

eBtimation
ratio

ratio
estimation

receipts oI
commod-
ities
according
to the
main
surYey

Iree
estimation

ments
lor tho
numbor ol
dwelling
parties

calculation
oI propor-
tions and

in which
pensions
or bcnelits
are paid

character-
istics oI
the Burvey
oI refer-
0nc0

stratilied nanes
200

t7

,9"/,

...t ,q. " ,,1 l,ry,ij\r,n il, ,, 
,,, 

.'"i!,,.r ,. '^' r!{Fi f "'to-,r\ r"'t ) 7 ';ti, ).rfi' t

.l

I



Title
of Statistics

Wage T8x §t8tistics 1055

§Blax,, snü Wsgo Structure
§urvoy in Indushios 1957

1) In each ol tho Federal Laeniler. - 
3) In cme oI stratilied samplos ordering of sampling units rvithrn the various strata.

r8

Methodical Boundations of Data Collection

Seleciion material

Stages Selection
(number)

unit
Records

used

a

one-Btago wage
(16.3

tax carcl
millions)

wago tax cards
lor 1955

two-stago

1st stage: establishmont schodules on
establishmonts
used in the total
consug to the
industry report
1955 md in the
building
roport 1955,
census of non-
agricultural
establishmonts
1950, auxiliary
reeord.s

about
t19,000)

znd sl,age: dopondently
employod
pers0n
(about
8,500,000)

card intlex
oI personnel

No.
in the

Catalogue
of

Statisiics

1 2

Colleotion
or

processing
of data

in sample
surveys

Basic material

Way in which
Iacts are

ascertained.

43 6

Enumer-
ation

papers

Primary
or

seoondary
statiBticg

Unit
oI

colleotion

XIB4a

xB1 processing

collection

secondary

primary

umt)

wage tax
payer (enu-
rneration

enumeration fillerl in by establish-

fllled in by local
authority, employer
and. revenue-ollice

list

wage tax
card

ment
establish-
ment

75



l,

and Processios io Sample Surveys (cont'd)
Samplilg procedure

Stratification
Remork

§tratiflerl
or not

sbatified

t0

Sampling
fraction
in the
§trata

Selection
teohniques

l4 16

stratilierl Fed.sral
Laender,

employmont,
s0x,
tax-braakots

Fsderal
Laenrler,
ind.ustry groups
anrl branchos,
nmbor of
perßons
omployod

1 to 160 by
"Kreiso"

t92

0.50/o to
1000/o

150Ä to
1000/o

name§ m 15oio to
1000/oalpha-

betical
order

Mail rosults are froe
of random enom
owing to mmual
aasorting

gross vage,
type oI tax
charg€,
duration of

6tratiffeil

stratified
not

Conversion to
parout population

Proce-
dure

Peculiarities
(col. ?-17)

Baso
(for ap-

pending)

20

0verall
8Am-
pling

Iraction

16 17

Samplo
81ZA

I8 19

Chmacteristics
for

stratiffcation

Ordering
oI

selection
unitsr)

12 1311

Number
oI

stratar)

t?olo

150/o

2.8million
wago tax
card.s

1,300,000
depend-
eutly
employed
per8ons

about

estimation

estimatiotr

free

Iree

syBtomätic
(by last numbers
oI the consec-
utive num-
bering made
within the
strata)

systomatic
(1 in ... estab-
lishments)

systematio
(all names be-
ginning with
certaitr letters ol
the alphabet)

I

I

I

l9

I

i


