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Introduction

1. One of the major difficulties
into' is that of computer pr-oceas.i.ng ,
is a prob10m, although ~dth the cost
perhaps as severe in t hc long r-un as
of programming.

Hhich survey programmes are li~ely to run
1.'"1 80mB countries the absence of hardware

of h~rdware dropping rapidly, this is not
the high cost of software and the difficulty

Z. Typically, the time required for programs 'to be written to process the
data is largo in r01ation to the overall timo-scale of the particular survey;
the tabulation requirements must be specified well in advance and cannot later
be changed 'Qthout considerable delay; and further analysis, suggested.by .the
initial results, is greatly i~1ibitcd by the programming constraint. In these
circumstances considerable processing delays lmich significantly reduce the value
of the Sur7CY are not unconaonj worse, there are instances in developing countries
of data collected at considerable expense never being fully tabulated.

3. There are t,u aspects to' this problem >hich require attention. The first
is the ne ed for statistical soft~Jare which effectively by-passes or at least
gr0a~ly reduces the need for progr~nming. Ideally the statisticia~ should be
able to communicate his requirements directly to the computer in a form which ,is
both convenient to the statistician and as flexible aG possible. This leads to
the second aapcc't , 'shLch is that statisticians must be prepared to get involved
in computing and to understand the limitationz as w211 as the power of comput er'
processing so that rhey can exploit the nCOl technology to the best advantage.

Involvement of Statisticiai1S in Cqr.nputing

4. Too often, o i nce computers ,~.;ith their pouer-f'uL processing capabilities
have taken over from hand-tabulation mothods , statisticians have t~nded to
abdicate responsibility for data processing. The systems analysis and programming
is left entirely to generalist computer personnel .ho are expected to produce
results to correspond prec i.seLy to the statistician's requirements, although these
are often imprecisely or ~mbiguously express~ri as well as being unnecessarily
demanding. j"loreover since computers are kno en for their super-f.ast processing
capability, the job is expected to be done within hours or days rather than weeks
or months.
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5. Delays and frustrations fo Llote men the desired results are not produced
within the required timescale. The reason is not that the computer itself is
Glo~-[, "0t.lt that'ch2 ti:--'K.:. r(;(r,-:,i:C0~:: >:J -ul'>itc, comp.i Lc , test, cor-r-cct , ro-co.npa I.e
and retest thc ncceasary progr-ammes (several may be needed) is usually very
substantial. Once written, they will >lOrk (with great speed) over and over
again: unfor-trna't cl.y this attribute is valueless in the case of a ono-fLme
survey, and 1.Jhich I continuing I survey is not .nat er-LafLy changed from year to
year?

6. I-Io7<' is this problem - the programming probLem - to be overcome? The
first essential is that statisticians recognise the problem and educate themselves
in computing. r or- only if they understand. hO'B a computer works, and 1-hat is
necessary to make it work correctly, ,dll they be ablc to explain precisely
'hat is required, and to apprccIate >,hat aspects of the processing are fundamental
and i·nat are mere .frill,:; }bich can be dispensed yn. thin the interests of speed
and efficiency.

7. For examp.la, in processing a survey the fundamental power- of t he computcr
lies in its abiliv/ to add a n~~er to a particulzr cell in each table. This
is because this procedure is repeated over and over again, and the more it is
repeated thv more cost-effective it is. But.men a table has been completed,
it must be printed out; and this is a far more complex procedure than the
formation of the table ii:self, and one .mich is only executed once by the
machine" Thus it is most important that the form in which a table is printed
should ;)8 the simplest possible, if the results are reqJired quickly, unless
easy-sto-us o software is avai.LabLe for table mand pu.LatLon ,

Soft~ffire Requirements

3. There Ls a 1-lide and bezi Lder-i.ng choice of statistical software but the
packages do vary in their facilities and field of application as well as ease
of u::::c, etc" Fortunately the publication by ~~he International Association for
Statistical Computing entitled 'A comparative rovieH of statistical softHare'
(Francis, 1979) has contributed greatly to the ability of a statistician to
identify packages 1~ich meet his ~~rticular requirements.

9. 1fu2~t is required in this context is a progr-amme for processing survey
data, as opposed to ad-hoc en~~iries from an existing data base or statistical
analysis ouch as regression, etc. L~ particular the requirements may be listed
as fo Ll.ows ~

(a) card reading including the interpretation of invalid punchings such
as imbedded blank spaces, etc. (blank spaces to be distinguished
from zeros) ~

(b) error reporting including detection of invalid codes and logical
inconsistences;

(0) automatic error correctiDn including the assignment to a 'not stated'
categol~ of invalid codes and other 'hot deck' imputations;

(d) ability to hw~dle hierarchical data structures;

(e) grouping and derivation of variates for tabulation;

(f) flexible and clear table print~n,g, suitable for reproduction in
publications~ and

(g) ability to apply grossing up factors including calculation of
sampling errors,
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-".J. J.:·iL; -:-]-,:".~~"'-: 2TC ,)tL.::'::'EJu-ckz.ge.s 'Lith si2i.lar caprLbi::'itics, RGSP
(Roth~l~ted General Survey Program) is the only one descri~ed in the 'Comparative
Review' as a package for survey analysis. The strengths and weaknesses of this
pr-ogr-amme. Cl.re diGcuGsec. ~,.... c Lov- e

11. RGSP in a t abuIccLng pcckage for survey analysis which meets all the
rC~UirGm8nts listed above. It has been developed over many years by Frank Yates,
one of the leading survey statisticians of. his generation. A copy of the
pr-ocpcctus , from michan idea of the structure and capabilities of the package
may be obtained, is attached.

12, A unique featare of the package is the separation into two parts of the
data validation and formation of tables on the one hand and the manipulation and
printine of the tables on the other. The first part produces a file of tables,
GBp&rate from the origirilll data, }h~ch allows tables to be'extensively
manipulated and printed in a variety of forms without retabulating the original
data. It is often difficult to decide precisely, in advance, what groupings of
income or similar attribute of a household or smallholding should be adopted.
,'lith RGSP the user may dcfi.ne a grouping of relatively small intervals .hieh
C?Jl be combined later into r,uder intervals after eXlliaination of the results.
Thie ability to produce summaries of otherwise unwieldy tables is of tremendous
value. ,'3uch files may also be updated vIi rh ease - useful, for example, in
incorporating late returns.

13. RGSP m<.:.k<3G no attempt to provide facilities for statistical analysis,
~ut it does provide the means of converting the taole files into files acceptable
to other packages such as GLILI and GENSTAT.

14. I, major criticism Df the package in its present form lies in its depend-
ence on a user-written FORTRAN execution programme (particularly for error
detection and r cpor-tLng ) in Part 1. Steps havo already been tcken to reduce
this dependence and such a'pi~ogrmilme is no longer required to forn tabulations
in relatively straightforward applieations, including those ,dth a simple
household/person data structure. If one is pr-epar-ed to take advantage of it,
the FORTilJ\Nprogrammc does aLl.os- almost unlimited flexibility in the processing
s·trategy, ch i.Le re~_iQving the programmer or the more tedious aspects of table
fonnation through the use of the RGSP subroutines, parameters for many of which
ar2 specifi8d in the Part 1 Instructio~s. Thus the definition of the actual
.t abuLa't i ons required is qui.t c independent of the FORTRAN programme and can be
varied up until the Las-t moment' prior to compilation and running.

15. The disadvantage of the FORTRAN progra~ne is that it nBkes the package
less straightforWdrd for thG non-programmsr; more imp~rtant perhaps, it pre
supposes the a~ility of the local computer installation to provide an advisory
service on FORTRAN which is not always possible, particularly where COBOL is
the nain language in use. Hoaever , it is Lnt ended that an· enhanced version of
the package l<Jill be developed ·;·Jl-lich makes a FORT.a.AN programme redundant for any
but the nost complex application.
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16. Another possible cri t i.cLsm of t h,e package is that the variates are
referred to by'numbers, rather than nalljeB,>lhich tends to diminish the self-
do cumerrti.ng properties of a set of instructions. On the other hand it certainly
makes the instructions extremely concise (58 tables cw~ typically be specified
in fewer lines) and the aear-ch fOi'" suitable acronyms for similar variates is
avoided. It is not suggested that this should ':>;0 changed.

Example of tho use of RGSP

17. Conc i.der-abLc success uas achieved using RGSP to process the Seychelles
Census in 1977. Carried out in August 1977, the enumeration covered 62,000
people living in just under 12,000 households. Too punched cards >lere produced
for each hous ehoLd and one for each of the 1,2,000 persons aged 12 or more
(66,000 cards in total).

18. The processing >las carried out in m, at Rothamsted using five RGSP
Part 1 programmes, 2 for validation (inter-card and intra-card respectively)
and 3 for tabulation (2 for households and 1 for persons)" Sevcr-al Part 2
programmes ,wre subsequently us ed to manipulate and print the tables. One of
the Part 1 programmes also produced a list of households .i.rh certain
characteristics ~hich l-laS subsequently used as a sampling frame for househoLd
surveys.

19. The RG3P instructions and FORTRAN programmes were all written by a
statistician in SeycheLl.ee ina visited Rothamsted for the initial processing
~lhen a sot of tables covering individuals WE-S taken back to Seychelles.
Thereafter a number of Part 2 programmes were written in Seychelles and sent
to Rothamstcd for running and the final versions of the tables, .tlich >lere
received ten weeks later, were r-epr-oducsd (after some cutting and sticking)
in the final report.

20. This exercise demonstrated tae ability of a very small statistical
office to process a relatively large surve-y uithina very short time period,
,dthoutrecourse to intermediary progrrunmers and >lith the added disadvantage
of extreme r-cmo t enesc from the computer installation. Hhf.Le the expertise of
the perso~~el involved both in Seychelles and at Rothamsted undoubtedly played
its part in the success of the exercises the package itsolf and its flexibility
~.j'ere crucial f'actor-s.,

Portability and Size

21. RGSP is >Iritten in FORTRAN anc 1S thereforc relatively straightforward
to implement on most macllines. Versions currently exist for the follo>Iing
machine rangcs:-

ICL Sys t em I"

ICL 1900 and 2900 seriCG

IBM 360/370

CDC 6400/6500 and CYBER 174

A version is planned for the NCR Criterion range.
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22. The package vri.Ll. fit in a machine with l28K bytes of core store or more,
but consideration is ~eing given to the feasibility of produGing a 'small'
vcr-s i.on 1~nich -:·,'Ould run on a 64K machine. Hovever-, given the rapidly falling
cost of storage a~ the t ocunokogy advnaces , it will not b~ }lorthlthilo devoting
a great'deal of effort to this ~tter, even if it proves to be feasible.

Comments on other poscible pac~ages

23" There are a nwnber of alternative packages l-ihich :nerit consideration.
The first is CCK...""ENTS iliich has been widely used for census processing in LDCs
and by HFS. This progr'amne houevcr falls far short of RGSP in terms of ease of
use to the -extent that lfi'S had to develop a pr-ogr-amme to generate C:CCENTS
Lns t r-uctLons , Nor Goes it contain any validation facilities. Its main merit
at present lies in its small size. CSNTS-AID is another contender (? used in
Kenya) but again lacks validation facilities. It is not clear Whether it is
as flexible as RGSP; certainly it does nat appear to have the extensive table
manipulation facilities of the latter. Similarly the widely-distributed SFSS
has serious limitations, bein~ unable to handle hierarchical data or validation
and h2~ving rather messy print layouts.

24. The French package, LEDA, looks to be the closest competitor to RGSP and
has the 'advantage' of generating COBOL programmes. Hovever it is not itself
,~itten in C030L and has Jcen implemc~ted only on the IBM 360/370 range apart
from the CII-HB IRIS 80. It also c,ppears to require considerable core store.

25. The pair of progrrulli"es developed at the UN Statistical Office also
seem attractive particularly for small computers (32K). These are UNEDIT and
JITALLY but are at present only for use in UN supported projects, not having been
made generally avai Lab i e , They are l«itten in RKi-2, and have some shaf limited
application in terms of acceptable data structures. The tabulation process
looks rather slow, because precuQably tables are not formed in core, but by a
sorting mcthod.

Conclusion

26. On balance RGSP appears to ac the best of all the currently available
packages imich could be used for th~ analysis of non-trivial surveys especially
household surveys, such as are commonly carried out by government statistical
offices. It ehould be made clear however- that there is C'~ limitation on the
number of cells lor anyone table and that the package is not suitable for
tabulating trade statistics, for eXaI.1ple, for which a sorting method is essential.
However- t ablcs of up to 200 rO~I[j by 10 columns for examp.l e are quite acceptable
and larger ones can be produc8d by splitting them up into appropriate pieces.

27. The programme has not been used within the UI( Government Statistical
Service and it is appr-opr-Lat e to ash: limy not. The GSS has not developed a
package of its ovm for tabulation purposes nor, yet, adopted any other as
standard, dthough SPSS is quite Fidely used. A., underlying reason for this
~ies in the decentralised nature of the statistical 8~rvico and hence reliance
for proc~ssin~~ on departmental computer services over lnich the GSS or
individ~al statistical offices often have no direct control. Statistical
computnng in each department must compete with other, usually more pressing,
demands (such as payrolls) and the staff of the computer unit are often not
attuned to the particular proble,,~ involved.
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2,~3. Tho tendency has been for eacn department to seck its own solution,
often by developing software in a limited Hay itself. More recently a package
for interactive statistical analysis and manipulation, I Package X', has beea
dove.Loped centrally ~ut this is not Duitable for tabulating. There arc plans
to obtain a tabulating package for gen"raluse throughout the service, but
because there is a requirement for it to be capable of modification by the
computcr departments it must; be written in COBOL, Iohich is the only language
.hich is universally' kno;n by government progranuners.

29. It is believed that any statistical office ,hich can obtain access to
and master the facilitics of RGSP ,ull be considerably better off than many
statisticians l~O are rcsponnible for analysing survey data in UK.
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