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.}• .. . INTRODUCTION 

' 1. . ~as agreed at the· Second Conference of African St'atistioiaris·· 

in Tunis that the ECA Secretariat should follow up developments in 

data processing problems in close consultation with the Conference of 

Eu~opean Statisticians (whiqh has se~ up an expert working group to 

study problems relating to the application of electronic data processing 

equipment in statistical offices in Europe) and other interested 

organizationso It was suggested, as a first step towards regional co­

operation in this field, that a report should be prepared by the 

Secretariat on the development of mechanical data processing in Africa 

and its possible future growth. In view of the fast and far reaching 

advance in electronic computers and their use for statistical data 

processing over the past decade the scope of this study was limited to 

studying the potential role of electronic computers in the context of 

expanding statistical activities in most African countries. 

2. A staff member of the ECA Statistics Division visited ECE headquarters 

in Geneva and a number of European statistical offices to inquire into 

the latter's experience in the use of computers and other electronic 

equipment. This was followed by a case study in an African country, 

Ghana, which has had long experience in the use of conventional punch card 

equipment and which, it was felt may have a large enough tabulation 

programme to justify installation of a small or medium sized electronic 

computer. The.case study was designed to review the various jobs which 

were being performed on the punch card equipment installed at present 

and compare the merits and demerits of conventional machines and 

electronic computers in terms of flexibility, versatility, accuracy? 

speed and cost of operation. Likely expansion in tabulation work was 

also to be taken into account. An experienced consultant from the 

Central Bureau of Statistics in Norway was associated with this study. 
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3. The European experience and the results o£ the case study are 

summarized in Sections II and III ofthispaPer. In Section IV 
suggestions are made for further studies and for possible co-

proces:s:i;ng, ,te_c:qniques. 

operat-iori amongst·African countries in the 
·, skilful use o:f electro:!fic 
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II. Statistical Applications of EDp!/ 

in Europe 

4. Electronic data prooessir+g systems are a po~t~World War' II 

innovation. In 1952 the u.s. Bureau of C~n~~s' became the· fi~st-'statist~cal. 
office in any country to acquire a computer fo; stati'stical data 

processing. It was followed by .ih~-' C~~t~i3.1, St-atistical Offfces' in the 

Netherl~ds~ Norway an4 Sweden which acquired. their first-~omp~ters 
'between 1958- 1960. i:n 1962 11 other countri~~ in:Euro:Pe we~eu~ing . . .. ' .. 

EDP equipment for processing of current statistics and census and survey 

d~t~. ~h~s~ ·included Atist~ia, · Czechosl~va~ia> FederaY Republi6 c;>f .Germany, . . ' .. : ·. . ' . . . . ' . 

Finland, France, Hungary, Italy, Swi tzerland 1 u.s.-s-~R., Unit'e~ lcingdom 

and Yugoslavia. 
,<': 

5. The type of computer installed varies fr()m pne, statist~c~l. office to 

the other. In each case selection was made after a careful ~.4.- prolonged 

con~:~ideration of characteristiqs ,of·v~rious _t;ypes_of.comp~te~~. in the 

market in a selected price range followed by a series of t~:s~ applications. 

_Such feasibility studies and other preparatory work· took .as. -m'll.qh as five 

y13ars in many cases before conversion to EDP.was finEJ,lly_a~~~pted~ While 

the firs.t computers installed in the EU+op.ean statistical· of(ic13s such as 
. I . . ' •, , "' • 

~M._ ,650 . (Sweden), DEUCE (Norway) and X-1 (Netherlands) were p~ch card 
-. :·.· •. : • • • • • : ._, - , ••••·• • •. : -; .- ·:: -::· •• • • ••• ••• ,-- : ::· : I 1: __ .:- .... _ • ::-:· ··=· - . . . . . -·. : ·- . :. . ·-._; _. ~ . . . ~, r: 

oriented and were aimed at more efficient calculations, the later trend 
·. _!·:·~-:~r ·:. :. , ~:. > . ·:· · .. · .. :_· ,.:··-~_;_:':···-~--->-.Y ~·.·:.:,; ".:'_::._. . , .·· ,' ·: _;· · ... · .. :.~ :- .... : ; _;: .~ --· .. ,· 
:P,as b.e.en _in favour of magnetic tp,pe, computers such as IBM 705 and 7070 
. ·1".._·.! ·:,·1·.·,.:·:.·· .· :-· .<'' · ... ·.: ... ;:'>-'·:·;_; . .::: ......... , .. · .... ·, .. · .. ' .... ,_ .. {.' ·:·.::.~ .·1 .. :,l •.. ·.: 

w:~c.h .are, also able_ to perform 9-at_a ordering operations;_ including. 
• ...... I " .~: '. •;, ;: ·.', ,:,:, • ', , .'' :·, , :• :••• ,',, ·:! : ,: ..... , 

. cc;>,llation and sorting. 
--l·:. ·._.--:.,. -, ·.- --_:--·:. ·- -_.,--:,:·:- -: __ ., 

Major applications of EDP 
.. '.· .·1. 

6. Recent reports on (3~ectron.:l,..c cia.:.'G~::P~OQ~ssing froi!l ·the Euro:pean., 

s'!;a.tistical ~;fiices in<l?-c~te: :.that :compute~s .c:r~ applied in_ the ._~Q_l;lowing 

statistical .f'ield,s: 
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Population statistics . 

Criminal statistics 

Cultural statistics 
; ! 

.Agricultural statisti~s 
 .· , ·:· ' ·. . : . ._; . . : .. ·.:. :

Fishery 1;3ta tistics 
: : .: . : . . ·:t ~- ,. . . : ; i . ; ·.: _; .. : ;· . . ~ :: l • 

Industrial production statistics 
Buildi~g ~t~tisti~~·
. • . • • • ! • . • . . • 

 s~~ck st~ ~i:~t~.os. ! i' 

Internal tra~e statistics
:~~::: ''.: .. . ·: 

For~:i;~ ,Tr,ade, s~ljl.tis:t;ics 
Pr{~~- st~tistics.

•; :' ~ ''l• ~ I J , ' • • U 

Income s·bti.stics 

Tax statistics 

 Fin~rrcJ..ai' s'tatistic's 

Labortt'.•s·t.ht:i.. sties 
1cohsuber exp~ndi-t~·e ·statistics'·· 

.:Hou!:~iirtg sta-c:Li:d;ios ·> 
·T'~~ffic st~iti's'tf .. cs 

Trari.'spor-::; ·s:t8:tistics'· ·:.

Na:ttona:l' :~dco'nn't statistics · 
, .. 

above list indicates that th~ :appli~~t-ions cover mri'st ·, s'tatisticis 
• · · • • •·· ·I· · • ._ .l . • • · · ;-:~· • · • :,: r :,. ·· 

.ar,td. that EDP, ... once installed, may be efficient even in a· small ·and · 
) 

rath~r unimportant T:Fanch of ·statistics.· .T.he ma:jo~ applic~tioils, .. 

how~~·~~' .are 'in f~reign trade' statisti~:~· and pppuiatio~ 'censuseei(in 

these two sectors the contribution of EDP . is pr~'b-~iil'largef tha:ri·-'·:tn 
all the other fields together. 

7{ ' 1Perhaps'iit is mo:de interesti:ng··to consider'applilcration of, . 

'a6mpttter~ a;:.f cf~fferent.: stage:§ of· statistiCal :.processing.•' .:The::fi:rst_: 

applications were· connected to those stages which: t·:radit.icinally..:·were 

processed by conventional processing equipment, particularly counting 

and tabvl<?.t:4tg;'h1':.·Qom.:p:uter.~.: rrere apl~, ,to. ,d(). m~rr~ 't.a~~a~io?~', ill:.
parallel than the conventional tabulators. This application also 
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required less :pre.,..sQrt:l'ng.:bec::~use ::of::.:i;P.e .+~rgSc .. ini{e:r;:n,a,l stor.aga.,~I14 j;b,~., 
• ' ' "' ·•• ' •" ~ ''· ~ ',,~ .. .;. •·• ._ '" " ~"' ~·~: ',, ' ~ ·~ •,. ' ~. ' "''' , .. ,,,_,, -.~ .... ~ •• ·• ~-·~ ~ .:. • ~ .. "' " "~~· .~.: :::_: ·,, .,:.,,. • •'~'_:,:: .. , ·:: '' ,.,:,: : .. ''' -~·,' '. '' '.• :~=. ,,, • '• _'•;:.,' "' :~ '.::.::.:~~~::•'w 

selective p9wer qf the computers compared with conventional tabulators. 
,.: , , :. - ' · ; ( ·;' .. , ':l· I : .", ,' . , . : ; . '' '' ·.: .. : ,r·· ~\.' . : . , ~ , · ' · · . ,' .. ' : ·! · , ', ·:· ,., \ , , .. · t' '.... ;• ;:-

Besides, this stage had aiready been described iri deta:l..l"ana very litti~ 

s;~t~m. an;{ysi~ w~~"';~q~ir~d for· the' ~pplica~i~n of ih~· -~o!ilput~:t~~ •. _:· )\' c ·.i 

~ .. ·, ' ' ' ' : 
1 

' • ,

01 

' I 
0 

•• ,' ' I : ' ·• 1 • • I'' , ',' ' • , \ : .·, (. ' ··! ') •'( ....-

Most, o:t: the£?e applications -v:iore, therefore, simulation by the ccinip'uterei'';· 
· .... :· .···.' 

of the previouf! punch card tabulator work. 
' . ·,' : :··. '· ... 

8. ,·Anotll,.e.;r: ~;~t~ge.:;in which Europe~n: st~tist:i,ci.ans verY f?()Oll.?-PP.+:i,.e(i 
• -• ' ' • . ' ,, ,. • . ' '' ' ' ' ' ' ' • •, ,: ' : ' I ~ ' ' • • I ; ' • < 

their coinpu"t;ers. W!:LS. analys;i:f3 ... <1nd comJ)~t?-tion. , .S~dde11;J,~~- they ~f,?U!l~, 

themselves equ~pped.with a new instrument permitting analysis of 
' " . J'' '') . . .' . ;·· l • • • .~ • ' •• : • < ·,. ,· •• • •• • .. 'i· .. ·! ' • ·;· 

variance, regression analysis, etc., ·to a degree which was thought 

impqssi~le.bef~~e-:bec~~se of the i~;ge co~putatib~~l J6rk::i:hv~ivJd.~:·. The 

co~~u~~~~·''~~y~ :; p;~b~bly made. sta tistici~ns in' Ettropea~ ::~t~ti"s~i;~1i1.:-
of~ic~s m~6~~-~~re analytically minded than' before~ ..

I" ; ·,• • . : I~~ ' 

9•.i: : .. A;pp::l.ic<9,;t,;i.on ()£;computers to the control and,.oo.rre_otip:p <?f.pr:l,~<9.rY ..... 
' . • ..... ·• .. · '· •.·•· ' - ' .•. •. _: .:. :; •. !," .. ' 

data:· r.epresent!?d a stage previo1,wJy performed man.ua;J,.,ly._ The. computers'· 

were we::Ll fitteq. .for. th:j..s tiresome, but ·VGl'Y importa;nt workr,_.· and were. 

in certain casesable.to perform control to an extent.consiCI.ered . . . . . '.. . ,. ; . .. : .. ·.•, . . 

· ... :i,mpo.ssiple. by .. manual- me:thods. WT..a:ny European statisticians .consider, . . .· . :·. · .. ·.,,: . .'. . . . . 

this a,s, the most. important app~.ice-:tiiqn of comput.ers. in. s~ati_sti(}al .,da~f!'. 

proc;:essing_. so fa·r, as. it has resulted in .. increased accuracy .and sp~~~ ·.· 

and.a reCI.uctionin clerical .staff. 

10. W:i.. th til~ int~o(lucti~n of magne ti.o -~apes oven pre·pa:ratory prooe·ssing 

Stages, 'such· as soi~ting~ collating, copying ar1d filing 1 : have 'beeiY~ :.,·:: · -·> 
. ,(.;;-· . ' . ' 

transferi-eii''to ·compui&er·ef •. Some o:f these applications,.: e~gi;, sometrt:y-pe·s". ·: 

of sortih~£~:: k~Y. be. qtl'e~tioned as. inef:ficierit ·'(:.se· of costly' 'comptit'~r-'".'t1me. 
But· o;Y' ·'perforriring. these:: opera:tio:ns aiong' 1-v:i th "the rest, . the·, important" ·< 

advantage of a higher degree of irctegration in one automatic :Pr-ocre:s's··; _.:,; 

may be ob:tJtined, therepy inor~a.~ing .spe:ed_, say~ng. SQE:J,rce :rilanp:?P:E3:J:\' and .. :'~. 

elimiri.atirig_ errors .due j;o the many manueJ.l i:r ... tf!:rrup-Giol1s,necesg~ry_ in a,;-
. , • ' ' ' ' ' . . ._, ... ' :. , :, • l ~t , • '"' I • /•~ ... ·•: ' •; 

convent_iopal;.-data proce?sin.g system. It should bG .ment~oneP. .. :th.liL:fi -~ven .. 
' • . . •• • . -~. . .. !, ,,,. ,., .... · •· • ·•.1 :,_ . ~ ~ 

the-.;,OOd~:l;lg: of,~ .collected lnforme.tj_on is :i_n. El:PE3Cial ca,~es UO\"T,. traJ:.ls:fE3~~E3.d 1 
SUQID:EJssfully to e-lectronic: data.processj:n.g~ , .... ,,,c, :·· ... :.· ;...-
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Some problems of conve:d3ion :fram~=c6nventional· methods to EDP. 

data, is 
.. ·.i ... :··i··· .. , ,·· .. : , :: .. .'.·.· .. , . · .. · .·. :: _; ___ .:·.~:~ .:·r._.;~ .. · .... ,~;· . . ··;.:· ~ .. : .. :_.· 
revolution· for statistical processing ancl 'must of course creat·e c
preble~~ •. :·k~ther th~ conv~rsion is direci·tJ.y 'f-ro~ ma~ual ~~tb:bci~ ·tg:

. ."(··::: ... +;·' .. ',· .. :~- =·: .< .. ;.--.· ·. -~. : : .. · .·.·.: .. ' ... :. · .. ·.. ·:' •'·. ~ ·. -~·~.:;~ .. :· ·i,...i 

EDP or from conventional punch card methods 1 the character, ifnpt th

ex;ent, of the problems s<3ems t~ be the ~aine~ 'Th~s~ p;obl~rri~~m~y~,l)J 1

classified: as: ·prepai-at6ryi arid bperationaL . Tlie: preparatory, problems.

are th~ 'lli6st serious bui;'. also the: triost' frequerttly 'overl()oked~ '. ; ... :: .. :' 

12. The first problenri',. which pi'e'sents .. i tseif.wheri 

de,cisi~n· ~s made to ~cg_ui~e ~· co.mputer,:· is the 'staff ·p;oblem. A~'·' 
~~~put~r~; ar~ ·r~thor complei eg_uipm~~t~ th~ir' use' h~s·· t6' b~ :PJ.a~ri~a :by.' 

specialists vdth sped:fi0 .. o.~·:;Ltudc3 ar:.C. Yr:)::1 ;·.·>.lGquate:;t~ainirig tfr<thi~f 
field. In Europe this p~oblem ha~ been: ~olved. ·in ·-t~~ differs~~ w~Y.~-;·:,····• 
One''approa.ch isito trainthe·:best'·iimongst· the mechanicalidata· processil.ag 

st1i:r:f: ·in computer ·programinil:ig~ T>.is solution had the advantage· that.-

the peOple' thui~r selected were :wel-i"acq_uainted.:with mechanical data.·. 

processiri~(·techni<:iues • .- But usuaily,':they di:d not' have ·the necsssary

statistica1·backgroUn.d for· choosihg the· best· of ·severa.1;·fprocess.ing.·:s·ch·emes. 

Th~,-~e·bond.' approach· to· the. staff ·p:roble·m' ·vms based· on the' American•

th·~'f!l':ts·· thai it· is easier to·. make a good: progrartlm~ out 0f; ·a S·ta·t1sti:eian:r 

than a good statistician out of a progranuner.. The p:iari:h.ing.: staff·: was·

s~lect~S-. ~roip ... among,st . tp.e .. professio!'-~,1. s-l:'atistieal sta.ff"; Tl:lis., is 

certain;:!.y_.~he\.bet~e.r ?.f. the :two :s.Ql:tltions.., ·But w:i.. th ~j.J;'eady,:t~o ~~~ 

prq;fes:;:;ion~l~ ?>t?-tist~o;Lan>?; it is. n9t-:-a·l:ways_ ~ pract~cFJ.l .. sol"Ution as ···. 
_part-:tim~ wprk. ~~ npt rec'!!Um.s:nde~:_·. Manyof .. the · smp_;q,er, Eurqpea~,

. . ... : . ' ... 

countrie. s have . th1?-5!:; chosep the ... fir,~t men~ioned <:l.pproach, or, a.1 comprom:)..!'l_e 

13. ' · ·' Training of· the·· staff· -InaJr ·' "'1 ec be ·.a· Fro bJ.e·m~ , The computeii:' 

manufacturers usually provide: traiiiing·.::com··se s in programming' but :are . 

not of 'bourse 'abie to give -training cou.'rses 'in' solving statistical

processing· problems. Frof.i this-' :Point of· view, the possib:Uity of having 

at least one professional statiscH·ci:a.n .among the programmers has :been:·
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found to b~ of' gr~at, value j~qr experimentation 
:._ ··::. '• ' .. :· .. :··-· .. . . . 

within the statisticaL office cbncerned·o. : ... .•, . :· -~i \!:·1 ;) .;: ;. • :-· . . . . • 

14 .. :What.ever the.:. sources -~ recruitment s~lection of' st~ff' :for_-.tra~:ni~g-­
a~ p;ogrammers:· can·-also 'present probiemso. Th~. ~~erience. ~f. st~tis_i;·ioe.~ 
offic;:es in,Elirope. s~ems tO' indicate that th~ v~iue of _aptitude test_s ·. . ·.· : :. ,.,. ' . ,,. ' 

develop~d .-by manufacturers i~' not in identifying. thos.e who will _be .goo.d 
-· ., ~ ·; • ' • • • • • • • : -.' ' :; ~ • :·',. 4 : -.' • • ' • • 

progr~mm~rs,- :but in vreedirig· out those l'l'ho are not likely to be good 
• {·_ .: ;- :'· I"' .'. .": • : • • . 

pr,ogr.ammers<>: ,,.Thj.s is not of much help to a statistical of':f;i.ce .wit;h a 

limited· .. st13-ff,. 

15Q. :The extent'·· of the. necessa~y prepar.atpJ;'y. work required· before.· 
. ;_ .. ~· . .. . . . '· .. :. . . . . 

installation of a compute-r was under estimateP. in many cases. -Such w6:ik 

includes a···aeries· of Clp~r~tions of: w~~ch -~~e· needs special mention
' . - ·-··. ··: ' . . . 

-. :"because'·it·is the most dif'f'i.c1;1lt to :perf~p~, _J.e. testing of' the · 

.programmes worked out~· Testing is the ppqcedure in :which a :Pxogra!Jlme 

or: a'· ·part ·af the programme .is- brought to. th~ computer together with iiesii · 
material in orde~· to ·l~c-ate all errors t~ ~.he programme~,, Ti:ll all-parts· 

of' all progl-amh1i3'~ ha:V:~ been te s~ed a,nd. ne ce ssapy corrections made, no

applicatio~' 'cart" he ]!.'til on the 'computera And the testing should normaliy··· 

be done b~fore the(' computer. is inst<l-lled. _This problem may, however' be .. 
. ! . . 

·s~J:vedtoy·-~6ar~fii1'-desk-checking of' ~11 programmes followed by rrisits; ·. 

where possible, to a computer installation for short testing sessions.,. .. .·. . :.-

16~~ The introduction of' a computer riiay also crea_te some operationa+ 

problems. It .has·been f'ound pref'erable to proces~ data on. the old_B,lld .. · . 

the _new~ s;y-st~m. in parallel for some tiine to avoid the J;>ressure_,.C)f 
. . . . . . . 

converting all processes'at ori.ce· and' to be sure that the new pro~oessing 

system works as expectedo ':'11is was not f'ound possible in many co.untrie_s. 

in Europe because of' ·the costs of rtiltning .tw~ systemsin paraJ,.lel. On .
the other hand 1 a total conversion imposes heavy burdens on staff and 

·.
equipment and there is always a great risk of failure. It is theref'o:re

absolutely neces~;:~~ry to .. :plan conversion-in as mucb.detail as possible~ 
. 

,. ,,. 
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. 171<! , _.<Witp_;- EDP: a ;par,ti.cuJ.e.r g)~19V.EL pro.bleiil· has· b~eh; o b s~rved in

·most statistical offices in Et1I'o:pe~~-'~'·11nile'.· the- ·conveniion.~l pro'cess:i..hg 

of different sta tist:J.o:;; .could. o:ften proceed inde;!pe:qden t;Ly of eabh oiher 

\i~e-''tb · ~ui-cip{i-~:i,ty .of,~~~;~~~~~' :_1~th.·.EPP _all··job~ ·nn~st be preicessec% 
:. '. . . .. ; .... ·. .'. .. . . . .. . . . . . : . . ·. ~ : . . ' ., 

·.·~·n the sam~ .c_ompl..rtei, :re.,sulting .;in a. q;ueu,s of proce.ssing :=jobso·. ']Jlfg{.· 
: . . !. :.· • .. • .: •. '·· . . :. ··•.· .... • . • ' .•. 

does ·nqi; .ne'cessari)y Ill.ean .. tb,a-G som,e statisti.cs··=El,:re· proc19:ssed lat:er· than 

;as 'th~ ~a·s~ wit~ ·c~n~~-nt~~l~al eg_ui:pment-; iJG. d:oes me·an,.::.:howev:er, .. tli'at: 
. ···, ··. . . . . .. . ·;· "'. . ... . .. . ' . 

some stati_stics o:am:io"ti obtain the ful:I, q.dva.nt.age of :the: compliter'1':·s ;fast 
..... !, .· •' .· ' ';. ·:: •. : .; ;. ' ' . "' 

speed unless the processing schedule ar.td priorities can be<suitably.: .. 
,t 

adjusted~ As a result of this~ introduction. of EDP har-.1 bee:n. ac._comp~n:j..ed 

by impo:i<i~nt cb.ii:tlge~ ili the) ·org~ri.Izationai se:l;~u:p of ma.ny European , ... 
.. . ' r;. . : • . r : • ' '. • .• 

, sta{i-s.tica.i' 'bffic~ ~: Data,. pro c~·s sing opera tlons ar~ now: ge11erally 

cent:f.iiiiz~d in ':a·'~epatate .;n~jo/ d~~a.rtme~.:,\i .with ·a .large h<J,nd in d~termining 
. ,:.. '' . '·::.· .,' ~ . . .··''") .·~·· ·.:-. . . :, . . . . 

priori t'i'es 'as between ·clif'fere:n-h p:socepsing job.s. 
• • . •'•: <"\,. • ' • 

EDP has also .led-to much 
·.·;: ... c •• , •.;, ·: • '· • ••••• 

cios:er :co.,:;ordination botwe3~ ·v-ari~:1.s sections j_nvo h:e.d . il1:. th_e . ·'?.O:ll~ cti.on, 

.··;scrutiny .an:d ari~ly~is of' a s-butistioe.l' series ·l;o e:v:oi4, q, ;(}_luste:z;-. :of' 
. ··. ' 

.p'rocessing ':jobc ·cru_-t:-i.:n.g" :peale period~; Statist:Lcie~i.'ls concerned. are also . . . . . . ~ .. 

obliged 't;o plan··' the oper.e.tLni iil ·it~ totality much more. parefull~: to 

'\:av<;lid ~interfering: with the t~bulati,~n ].)l2n durin~ :processing. Tb,is Js;, 
. ' ' . . . . . ~ . ·. . ' . : . . .. ' 

· inade: very ne cessci.ry clue to· lesser. ~'lexibili t;)~·- of 'EDP vis;-:a~vis, cop.ve_ntional 

EValu_a.ti6n of EDP :Ln st~.tistic0l wo:>:-k in E~opa~~ 
: . . ': . . ' . ~ . \ ' . . . 

18. ··::Th~ orgai2i.zatian-, o1:Jj~ct.ive,s, .s_pq:pe of operations ·and typ~s ·dt:;~'-· 
co'ni:Put~';;s. installed, _;vary' so much a:r,nong the European sta tist:Lcal of'fic~si ... .. . . . ~ .. ' . . " . . .. . . . 

th~ t a general' ovaiua .. ti.on of meri :>s and demerits of· E.DP coin:Pareds Witli' ' 

conventional p.rocessing methods ~ .. s rather difficult~.· .By dis·cussing EDJi' 
·ful~·ei- the fo1lo0ing ·: ~e1~~~a te heacli~gs. it may --be po'ssibl9 ~ how~veri :'to :. !: 

draw ·some broad cbnclu,sions., 

Cost·of _;E]DP: a) 

19 .. IJI()tal ·()Gsti.of ~]?:·~compriSes 'capita1 CbS·~G for the· acquisition of 

the'' ~omputer, site pr8paration cost, conversion cost and current operq,"!" 

tional cost~ including ma.i:ntenancec The capital cost of the computers 
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used·by the European statistical offices is roughly within the :z;-ang~ _qf 
. · .. ·.. '· . . . . 

US $200,000 - 1, 500 ,OQQ... ';['l;J.e depreciation period used by European.. . : . ·. ". :; . ., .: . ;_ :.' ,_: .. . . ' .:.:. : .. \. --~ '.' . 

o:ffi?es v~ries from _apo~:t. 4. to )..0 .years.. Experience indicates th~t a 
\ 

10 year o_ld computer .may be. in good working order, but become.s eqpnomically 
., ·.f •••. ·:' • • . ·•. . 

obso~~:te beca1;1~e ~f th~ very :f'ast. tech!lical develop.ments, Prob~"l>,~y ii;"!le 

most economical doprecia,tion period when taking the fast development·i;nto 
... . .. ; ~ .L : . , •.r· -~ ; ~ . . ·. . ... . . ·. ·. : . . . , . - . . . 

acco~t is 6. year::~~ .. Utilization is. of course .a very important factor and 
: · .. ~ . . '. '·: ; . . ' . : . . . ' . 

European experience indicates that the computer ought to be utilized•in 

~.:_least. one full shift to be economical. In order to achieve this some 

statistical offic~s li~ve chosen to eo-operate with other government

office's" to' obtain arl"ecoric>Ini·c~i· wo;r;k~l~ad on the domputer~ 

20. · The repprted cosi;s of. si.te !).reparation vary between US $8,Qq.o..,. 
.• ' • '· , ,. J ~ • . ~.: : •.. 

150,000,depending on the s.ize r;>f the compnter and whether a special:. 
:-::' . .'· :·"~,' ·':,· .· · .. · 

building had to be set up. As a rough measure site preparation can b~ ... 

estimated at 5--10% of the computer price. Several European offices 

reported that they under-'3Stimated the site preparation COSt up to .50%•' 

21. .. ConV.erslbn cost inciud~s preparatio~ of the programmes. an(i tra;l.~ing 
of s"taff. · In '~enerc;;_i, the· statistical offices have under-estimated the 

 .progi-amming~·:~ffo:t't n~c~ssaryo ' Available information indicatef;) that on_,~n 

average' a >J?tbgrairim~r mfmagec1 about. 7 complete progz:ammes in one year. ,As 

progtamirie~ irlay ~ar;j" fro!~ o~iy ioo ·.instructions to several thousands and 

·th~ . time :rteeded ·:Pe~ fri~t~uction. depends on the programming s~stem ue?ed, 

t'he 'abova··tigure ·:i:ihouid ·be used •d th care. Statistical offices in Norway 
-l . • . . • ·"~ . • . . . '.. • . ': . ; .. . ~ ' • . . . . : . . : 

and Sweden; who were amongst "the first in Europe to .cons:i,.de~ EDP, 

rei)or'ied" that bonV:e;sion costs in .their case were over-esti~ated. 

22. The .cur:r:-ent ope~~ting cost i.s usually not so difficult to -estimat~' 
· .•. · i . ,, . 

because .it comprises factors whicl). can be easily costed, e.g., ·· 
• • . • • l . ,._ , . '• . 

electricity; ~ages, mai;n~emance, p:-moh card_s and magneti-c tapes. , .J;t was 

s~re~~e·~·. __ by several offices th~t- correct. estima.tes. and economy very much 

depend ol:l a s~:-~~dy f.~ow of. processil'J.g work so as to avoid .inflating ·staff 

· requ?-rements duG .. :to. a fE?W pea}ts in the work-load. .This may._ .~equire some 

re-organiza.tionof, the,f~rk 1;1lso outside the processing departm~nt. 
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Some offices reported f_!ayings. in punch .Jards 'a:s E1JP aia~- ~e s'triotl' "' ' 

uti;Li~~t-~o~:(_~f ,th~,· ~;~6~' ~~~rd~~ -~-~ :~uch a_s the conventio~al equipine~t. · -
 . .. . .. ·-.' . ! .. ; .. .. . ·. 

~he _need fo~ magnetic tapes is ..J.ery often tl:nder-estim~ted. be6ause pe:~pie 
-S~:em ·.t~ Qf3..~Cu{ate ,t~·e -~~~d 0~ ·~~~,i~ ~f ::hhe. :theo~~tioal tape Ca;p$.ci~f . 

. ·.- . . . ·.: : .. "\( .. ,. : . , . _·. r. -·.-· . . , ,. 

forge:tt.:1:,_M that it __ may _be very inconvenient to 'store information of .. 
 :,h_;, .· ·.::.:t:!.''• .. L!}'-

7 
·,, _:· .:. : • :.~ :·. -:.~: .':-:···. · .. -·· .. .'··. 

1
• • • '. ':··. ·;, • , : • ··,·.,.··.·~,·- • __ :.~ -~ 

. dif;ferent kinds on the same tapea so as to utilize their full capacitye . 
.~--- ... ., ··. -~- :~. ·, •'f:.~~ ~·-~_--.: · .. ; :' ~-. ··:. ::··. . 'l •. ': • -~ ·, .... _:· ' : . . • . •. '·i .. 

T)le ,I!l~int.~nan.ce co E;~t; can, roughly be ~stimated to about 5% of the_ purch'ase 
·' ., '-. .·. '. l" ·.. • ( :-: : .. _:· .... ·.

price .per shift-year.
' . ' . ' ... ' '~ . ' . , 

23. cSo~e·':IDuropea:n; 'oount-ri~§! .. :~a:v;e. .. r..epc;mted. neiJj savings in, data p:z::oces~:Jing 
costs after int.roduction of r~Dl;'_, }1-:Q,i;:le others .. reporte.d no .sa.vings. .In no 

case,_ ._however, the costs 1·rere reported to hav~- gone ·~p~" .. tn gene;a~, i~ is 
• •. •• . • ... 1 • : - •• ; -~ ._ .. _.. • <~ . :.:-::r , 'i: ~ :. . ;· . :, 

probab:l:,y m.ore correct to conclude that the loweriri.g of-cost is not a
••• ) • , .~:_, _! • 'F : -~ ·,. . . ~ ·::· ... -. . ... , - . . ' 

di!;lt:1:,!lct aclvan·t;age of _EDP compared with the cost of the 'prerlous
. . .·..r ; , . -~ ··: : __ . : . • . :·.: . ... "· 

conV§ln tional pro ce s_§ing o
. ·, ·- -: .·. . . . :' . . . ' . l .. : ·.: .. ' . --~ 

b)·-~" Speed •. of ,EDP ope:;r:at ion. ' _-..~ __ 
··z-7 '· - • Elec.'iiron,i9- -CQ!llputers are_. inde.ed. nny;h. f~st~.r than c_opyen t~o1.1a1 

equipment; bu·c. :~he_ experi.ence·. in E:urope. has .. shQ.'im t:P,at . sucp.. a compari.son 
' ' ' ' ' ' . • ' ' : .. : ,:· . . :.. . ,\ ' ' I ; . : : ' ': ' ' -~ 

 can be 'very: ,misl,E;)ading~ ,. .I:I;i :L!3 s~mp ;t;i._me s f c:n:~go,tte.~. _th.a t . pJ;"pc_e ~sing, :t im,e. is 
• , ..• • , , . ' • .• • • ':· . • ~ I ,. •. • 

:not. de·te~min~¢i -only- "i?Y---·*P.e .. theorotica_l .. :$p,eeds of: tb,e. ~lect:+,oni9 compu~ers. 
. .. : .. ... . '• . . ·.·.. . . . . .... 

There ~r.~··.a·t:' lee,sii -two. ~.mp_o::-tard;. factors whicl;:L h.a.ve to _be· con!=lidered~ 
' ' . . . . . . ·' . . .... . . . : .. ". : ' ' . ' • :. ·. ' . .·. ·.:: ,., ' ) . ;': !! ., .~ . - ': \{ 

F.ir:st, ·: the;re i~~< -tl1,e, hanO.l;i.11g t:Lme in.~epen,dent" .9f. _the .. oomp),lte;r. sp~eci, i~ e. 
. . .. . . . . . ·: .• .·:· •..• · ..... · • :') .. -.-l,'!,t: .... :. . ' 

·dhe t:ime: ne!3§;~ for lcad.i.>.1.g cards, mo11.,'1ting magnet~c tape, reels.,,. changing 
' . .... . .... ' . ' ,. . '. ' .. : 

paper pn~ th:e ,_pr;i.~J.t~:r:,; set:tiqg swi tohes, e_tc. On ver.y large a;n.<?- _fast __ .. 

comput.~:rs; .:h~n{i:ling /Qir::o, :::.ceq:;";:.:::~ 3 f'9J:' a,bot::li 25% .qf .. the. p,;ro ce s13ing time. 
. . . . . . ' . . . . ' . . . . . . ; . ' . . . . ~ . : : . 

_Secpnd, ther.~ is again the problem of unsteady fl0w of work. As already 
~· :,:' .. "..: ;_,:, :. ,·,:· ~\· ... r.:··. ~~ ~· :· ,'~" :·"!'/.! ..... :_. ' ··~: ; '· I , I .... ~ .r • "'', ,'., .. f.,.._ ,,." '- , 

pointed out all processing. job's have to pass the conipu:ter arid if the' 
'· $ •· • i I _-i· :· -! •", ,. • ~ i • , ' :- · . , . ' 

1 
I . ' ' : , •. ,· • .' · .. , • ·, !. • ·~ • • r • . , •.. •· .• { 

'processing jobs are concentrated too much around certain points 'of' tiine, 
. ~- .. ·:· :. . ~- . ' .' ~: :'"\. : ,. : .' !. ; . :·. ::·~ . . i ' . .· . . ; i • .• ,". • . . • • . . . '. • • • • • • . ; ' ! 

some jobs may wait and the overall :Processing time tt>r thes'e inay be no 

~~~,o;~·~~-, ~it,;~:-·be·f,oreo ~'u.~~il'i~g --~nd. ·:~e~ificatiori···6f c.ard~--:~i~c/ acco~t: for 

-~very large proportion o·t o-;~-r~li'--pro'cessillg'ti~~ ·,and e~:&:'6ept 'ior some 

';~~~o,~;. i~ ~e,rific_ati;~ t~~~t'is no relative saving of -t-i·ffie :o; "6}r'6i!t ·:in 

the ·~~e ofli:DP ~1~--'th.es<-) a,c~~~mt~o ·;In spite of the~e-·iirili~~itd£~;-rno~t' 
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European offices reported savings in processing time .and F~mphasized thc9,t 

faster processing was one of the definite advantages of EDP over 
· ••.•. ! • .''· 1; : · : · , ·r .... -~. · .. · :· ·: · . • ·, 

cci:tive:h ti anal niethOd s,. · · 
.. 

?) -···Soap~· of statistical processing

The ·outstanding, fea.ture:s·· of·-· electronic coinput€irs~ i• e•, ·· st'ored 

programme. logic'· eleot.ronic. speed and.large storage capacity for • immediate 

and automatic. ac.cess to .. inf'.ormation· have• b:hoaderied.' the scope· of ... ... . .... ..- ... ,. . . . . . 

statistica;I. prooessing immensely.· This· is an e:kperience confirmed by all 

European offices which. have. introduced EDP • The broadened scop'e . comprises 
 _, ,· . . . . . ... 

mathematical. statistical .. computations,- computation·: of complex·' indices, 
 ;·, ·... . ·' . ' . . . . 

 e,<?O:rl,Orn~~rics,_ )a;rge., SCale Seasonal adjus.hme:t:..t.:J as ·well as· more detailed 

and ne,w:tabulations~which were·fciund i!Ilpossible ·Or cUmbersome' or too 
 : .. ·. -··;'' .... ······· ,. 

-,cp~,~ly. wit}). conventional equipment·.··· 

d)> ·'Flexibility· in :r)Ia.nning and·~~eclition
. · r· 1 

26.. This w~de scope of EDP applica._tions is la~g~ly d11e. to .. the ,.-rery 

hi~h: deg:ree of freedom a~d fle:x;ibili ty in planning .the prope.ssing. on a 
: ·~ : . . I . . . ... , ' ·. 

computer which make it possible t.o take. into account more stat.istical 
' • ' ·•: '•, '. • :. ' : ·, ' ' • ' • ' . ' ,' • •,' ' ' . I • \ t ' ~ ~ ' ' ' ' 

spec:i..ficaiiions than was possible befqre. O.n the.:q,ther .hal?-d, :thE:) planning 

and P:['Og~~m~ing for EDP is.,c:J..lon~ job wh.ich ,has to b.e. coinpletely.spelled 

out before processing can commencE). Even a very smal.;L .c:q.ange .. in .. · ·. r .. . . ... . ~· . . . ! • • ,,. •..• • • .......... . 

speci:ficiati~n-s subsequently may re~uire repro9rammi:pg of. C1. ll;l,r~Ef. part 

of the programme and thus delay pr0cessing seriously. Seve~al European 

offices have learnt from e.:i:Pe:ti~rid~ that -~e~i·h~ of EDP ~i-~ ~e;iously 
undermined. if ::processing ,SJ?~?.cificatiqns are mo_dified often during· pro-

gram,ming. :· .~h,is :i!lf·lexi'Qi'lit.y -:in .exe:o·ui;ion o:f. ·:Processing is probably one 

of .:~;he: •most s~rio\1-S .disadva.n:ta.-gJEl a; w:tth (EDP. · ·With·, g'rea ter ·eixperi'en'ce 

eadi~g to .. better appre.ci.a.ti¢.n. of th.e• ·limits ·of EDP. and recent ·:technical 

~dv:ances .in ·_comp:uter de-s:i:gn .'and pTogra.Iriming techniques;: this shortcoming 

m.ay ... be expec.~ed to. Pf:3come· lesE! p,ptent'•\·in the .near· future:, · · · '···· 
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~ t • ~· ."' ; ~ ~.: . ' •.. • •• '< • 

27 .There are. tw·o types of accuracy tn be consi.de:red when ~.i.~Q}l,~E?ing 

EDP and its meri t,s. · One is the iie chnical performance of the computer 

and the auxi].iary eq~ipment, and':·th~'-othe~ s'tatistfcai- ac~uracy·'oi the 

,qoll~pted data: •. : , The teol;l::nioa,l petrformance of,, co.mput'ers has now'. reached 

.a._:very l:JJ.,gh·,levelo;:':Tn: .tb..e·. statist-ical.offi·ceswhich were among. the first 

to·; ?PP.~>.$DP· anP. /J:\la:\re. ·;\;:he.· most .. o ld:::"fashibne.d e'qlii·pmenib:,• ... in~·ianc~-s of 

;r:-e~d·j.ng al).d .. p~ch·:i..ng, err.ors,.•erro:z;-s .. d.ue t.o 'tl.l18uccess:ful. internal 

.t:r.E/'P.-s.fe_;r;-sr;afl9. il;lfq;rmaticm.:•los·t· be-Gause of.·tran·§fer··to''bad:spots; on the 

im~gn;e:tJ. c .tapes ~-··are;.•no·t . unknown~:: .~·These·· offices' had· to ::pf.6gramirie· special 

: c:P,e cks whicb.. wou.l(l signal .1:r . .the .. compu:ta:L' : did. 110'~. -~~ .:.~xk · ii>i:i. bi sf'abtdrily. 

:T}t~ new,. compute~s,. lii.owexre:r;,: .:are.;; largely self~checking·~' Sta..-ldard·''securi ty 

routines in the programmes further .. elimimite:dlie risk of -ina6ourcicies 

which may arise due to malfunct:i_oning of' ,.t,he. 90mputer~ , .... Qol)lpa.reQ. :,with 
.. ~~-!.:.]. :, .:. ·;.'.'.".:·. · .. -:--:.:.~.-.:··.~ .. :.; ___ ~.1:'.~·.- .-~- -~--- .. : :" . :· .. ; .. :::.: . . _ ... _. ... 

conventional e~uipment this is an absolute advantage. Far more encourag-

ing·· ·±s ··'the :'e)q;)'erie'!i.6e :;f ·the Euio'pe·a~ :sta t:lsti'~~i oi:fice~ in tli~ .. efficacy 

of'·:;the ·c'6m];n.lte:rs 'in' d.~-t'~c'ting 'artd1 :everi' co;~ectiilg er.rors in 'the statistical 

d_:a_t'a/ :: ~~Ost .. o:{::t'he stat'it:ltical: o:ffices reported tl:i.at iri. th.is.f1eld the 

·:campute'i·s 'had b:ee1i ext:i:-~me'ly .. ~'hcce ssf'Ul;, anci that the . ~e·g;ee ~i ac~uracy 
·cci'ntroi obtaine<f• throhgh EDP ·m~th6ds: wo~ld riot b~ pbs,si"bi~ .by a~~ other 

known me.thods'. -This vien'l' was co'ri:firrried at a recent .. rrie'eting of the ECE 

'f:) · · . ~i~t~~anoe of electronic computers 
• ;. • • ! .. " : .. :-;;: : . : ' ~ • . ·;,_.; .. ' 

·2~~: ,. ,,El,ec;tron.ic: ·pomputer.s r.e~uire: fxequent ;ffiaintenance by· trained 

engfi.l'J..~ers :f_o_:r. effe cti Ye Q;peration,: ' Some· Eu±-.opean' offices· employ thei.r 

qwn e;ngineers,. "but .e:tnaller· offices··ordinari:ly get' their;eq_uipnient 

 ll)ainta;in~d by tb,e:· manufacturer~:. In places where the· man'Ufactt1refiis not 

ab],e .. to .· gua:t~n,:te.e .;full maintenance., and :·it is ndi' ':Po seibie to "employ a 

fully tra:i.,n~d: ·~ngineer· or have· -,easy access- to spa're ·pal.~ts a computer 

could become a serious li.ability. 
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g) .Qtaff reorui tment and- :~;ain-i:O:g
· ..

29. European experience with regard-· stal'f recruitment and training 

indicates that more qualified people are required for planning EDP than 

planrii~g con;eh t i~hal . p;d:ce ss:fug artd ·. t'hci-t;' ,. t'he .. 'tr-aining period 'rie ce ssary 

for e~~ri: :well ~uaii'ffed ;ecrtd t's'.\w:f]j 1!e 'fr6rt(6 "·t:O :12 :mo:hths·~ ·On' the·· 
: 'dthe'; ··:ha~d, .:~e ~harii6'ai··· op-~fa·t i'on of EDP. ·equiprtrent 'does 'no:t· .. r~Quire: any 
special·,~~~lifio~tiri.:hs~

. ' I • ' '. ·~ • ' ! ' I • :) 

30. . . ~~cr~itme~i; :--~~ ~~tel1_;_mo.~e_.-._~i:f~~9~~~.,~o:r:: , 5~~f.. -~~~n_:for.,c~_ny~~~io~a:l 
:prqce~;~fl.:lng ;due..to ~~+~t-~vely higll.eJ; -qualificationl;l ·requ~red. I~ is ... 
.... ,. ·.• . ._ .··~ '. :• ... •. ·-·.· •· : -~.. '·,. '. . . ·. ·' -~-~-.. ·'· ·.:·· ·:· :~ \' .• -.::.~: ·r .. ::~~- .:~ .: ; .-:,· }"·:.I:: ·.::r:::;·H ~:;:.~. ;:,•·.~. :· ... ::-::: 

neces.s.ary .. that all :;~taff members be. able to J;'ead the. language of the 
_;, · ... · ... :.· - :· __ :· \ .. :_;f.... ::. __ :_ ,_r~·.:: ;,_' __ ;_;··:.-~·:·-_:. : .. ---.. : .... _:.-;_:·.L·. ·; _£ __ ,~··:·~-~J L)-.!~:·:~ ... ~·-.:_.r:--... :· 

0,9.JJ:!,P.uter .:m:anual_s~. S.~if~ wo~Ic,, __ .of~e~ necessary __ lfi t}l a .cqrnpute_r, .C!-l~o · 
...... '.'•" . ·''· ... , ... ·. :: --~~~.~ ~ ,•_.-; ,' ::. · .. · ', .... :.;1 _: .. -·.::. \"f.;'_ ;::-.;:·- ... • .· .-·:· .:·:.:· • . : . . :·. 

1;,~n4~ .to. .I'en.4-_~r jobs ~11 ,_g.n ~J)~. ~f:!-:tialla,tiC?_n ,less _a ttre1oti ve ~ thout _ ···- ·· ·· · .. · .. ·. ·. : .. ,.- .. •· ..... · :· ·; -·~~·.,·.!· ... •.:.l.~----=:'1'.-:-,· .' .. .'t.r(-·: . .':

compen~&tory benefits in salary and terms.of serviQe~ 
: : .. · •. _:.·, .: .... >.. ':.. .. ·r:: .: ·1· .. ~!·;·: .. ·_;_ ,,-.; ... -~_:.;.".::;,-:_ t __ :·_,·:_

31. The. requ.iremen~s-· as ,to staft:Jrecrui tm19nt .and t~a~:p.in.g ~he::r;"e±:9.:r;-~,\·}: 

aee·m.::to· be ,amongs.t :the: disad.vantag·es of EDP •. • · ThiS.·JUc:tY ·b~;·qhangE1),9, :if;: ITIQr.e 

oo-o:Pe'ration and ,_e:xlchan,ge ,of pro.oe ssing ,:P:~nEL_;and, .. pr6gr(i.m.mes -c.a:q.,be 

;a;rranged.

-• To aumma.ri2ie,. the advantages of EDP in statistical work in 
· • .-L; :_ ... ::···. ··. ·., .·: _ _.:_. :::'-.' · .. '" -·:. __ :· .:-:.~·, ··: .... --~- .r\~--- .. · ··;:.~.~: 0 ,··. ··:·~'·_:: ·1·: .:-." l: • 1 .·· 

EurOPE:\)13:~ q~:f.ice~ are il.l. g~nera:l ino:rease_d .I;>rO(}essing s;pee~, wider scope 
~-: · .... ,' ·~.J·: ,· . ' •' .:.· . , .. r. __ :· . .o ,i '..!:_r ;,!, ;.\ ... -.. ·r,'' · .. f.-\::. :· .. ·: '_:'('·.:· _;:_ > •. · ~:.', . 

in .. :pruo~:;:;s.il:lg applica~_i.o:~u~, accuracy and f'lexibili ty -at .le~st in planning 

whiie. t~~' qi.sadvantag~~ -~~;:--b~~-~' t~~i :r~~uj_;~~~~ts rlt~ ~~~~rd to' ;t~ff 
• '•1 ·. ' •. '·." ,. :.•.' • ' ',' 't.l<.'.~ · .. · . .":. :;:r_;·: ·;·-··.f··'r,.-··.·:, i<: :'~ .~:;•, ~;: ., •·,'·, · ... :·: ,.J.~-~:O~:i. ; ·•.· ·.·,~r;·, 

rec:r\l.~tment~nd, tra~i,17:-g aiJ.d._r,igi.,ciity in.executio:r;t to a_oer"f(ain extent. 
·>·( ... " ·. -.... ~ ... ·: .t. •• ·~~~- · *~. ~ .. -:: !.~, .. , if~ .. ·J. ···::·· :.:.:;:~· ,~:· ._.,_:,, -~-.-.. P.:r~·;::.·.;·:· .·. ·: 

As tq th.e cost 1 no definite increase or decre~se has in general· be~n 
• :: • ::··. r J -:·L:· ,.; : , .. ·, ·: _: ::· :·~ :· i;.:r.,·_:i~·:··.. · : ·=·~-~···.r. ;··;_ ·= '((!>·.: .. _: ... :. : .. ~. !·· .:·=:) ·; .. :~(-: ::: •. : -~·;:::·,,. · f· ... 

. o b~erye.d. . Q.n _ba:lance,. though the . expe-:rience of the Europe(;l.n_ at a tistical 
-.): . :.-;.I. ', ';:.~l~-.;-·_; __ ·. ,';,~··:_:,_;:·_if:.~.: _ ... } '.)·_ .. :-···: .: .. :.·: -·~,:·; ··.:·<·:, ! ... .,·:-.1 i .. i·::•: 

offices, with electronic computers is_not, many ye(:1rs qld, mo~t 
.. : , •• : -~:: .• ·1 • .· · • • •• · . }' ·· _:·:· J.i ._r ·. . : · · .: ::. ~- · · ; •. ·· ( .:. · 

statisticians now regard EDP as indispensable and believe it will be 
~ . . ~ 

even inore so ':tri the years· ·-t'o oo'Ii!e;., 
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III. EDP Prospects in Africa 

-A Case. Study 

' . ;i 

32. .A ~ew. nation~l. statistic~l pf:f~ces _in Africa (~h,e United Ar~b .. 

Republic, Seneg~J.,,. Ivc;:ry Coast, Congo:-.Leopo_l._dyilie,, the East Africa ·. , 

St~tis.~ip.~i· Dep~rtm~n~ ·.q.nQ.. M~dagasq~r) are ~l.read;, eith~r ~'-·th~··p:i:-~6~~e 
of -~~qul;i~g eie c~r~~i~ da t,a. ~~o ce ~slng ·~qui~~~~t o~ . C!-re . seri~J~+.Y . . ·: . 

' 
0 

• : O ' :, 
0 

• 

0 0 0 ~ 0 
,I : ;, ,:_ OM • ', : ' 1 : :~ ; ' , ' , ' ', 

considering the feasibility of doing so. On the other extreme there 

a,;~ ~t:ijl 'a few independ~nt '6ount~ie ~ in ·Afrida (Et:b:io:Pia; ·somalia, .: 

Sierr~ L~one ana/Ma~ita.tiia) where stS:ti~tic~i ~ffices ·-~·re' ~ thout even 

a converitional :P"unch.::.ca~d in~tallat ib~. . The: . riia jor:i. ty: o:f" the··: na·tiorlai ·:: 1 . 

stat'ist.icai oi:fi~e~ iil :Africa; ·however~ ··have had :~o~e year·~~~ ··~:x::Perie{nce in 

the ~f:;~ \,:f cori.v~nti~n~l' mechanicai ::d~ta :proces/Sing eqUipment. and ··are 'in 

need of guidance with re·gard ··t~ future' plan's foi' th~ .:~xpansion' or. 
replacement of: 'such :equipment •. · Keeping .in view (a) :the· pro je cte·d 

'expansion .of'. statistical activi.t.ies in. all African. countr:ies? .. (b). delays 

and Problems' encou;ntered· by many c.ountries during ·the .Procea:sing of 

current statistics and results of recent censuses and household surve.ys, 

(c) near-revolution in data processing techniques and equipment since 

punch-card equipment was first installed in most African countries; and 

(d) the.'exte'nt of e~plorator"; and. preparat~i-yworkre'ciuii-ed (3 to' 5 'years 

in some' cases) fo·; th.e seiect,ion and' ihstailcition :of neW' ·ei~ui:Pme'nt/ 
~-sp:eci~ally ~lect;ohic ·.c:o-mpute;s; ·and long delive;y ·time :(2 ·;i~~r~)' :fo!r · · 

' ' 

such :eq~p~eht~ it see~s··highly prudent··:ror Af~:ic:an cooot:d'e.s to revte:W 

the pro.sp·~·at' s ~f EDP i!{dci~necti~n ~it~ ilieir' futur!e Cia tct. pr6.c'9 ss.irl.g. , .. ,_ 

requir~~eri.ts bef6;e '·acqUiring further cio:h~entionai equipnie'nt~ sti.ch 'a: 

r~View :·a:1r 'this . ~tage . ~ay help . i~ a judi ciou's '·pJ..anriing: ·of . future· 'e±pansion 

resulting in substatitiai e.obnorriies~ 
...... 

33. In order to provide some guide lines for such a rert,.e~. the ECA -.·:). 

Secretariat undertook a case study of data processing requirements and 

possible EDP applications in Ghana early this year. The aim of this 

case study was to collect information about data processing requirements 
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in the Central. :e:tu-e_a1-l pf Sta.t_i:st_:j;c~:;;~ .a·s.-.a·: ty-pical repr~sentat'i.ve of the 
,~., ···::.,rr ; .. ;:, .f.~ ~:~ ,;..;.)·;_; .C -~- (; ::_' ... •,,• 'f • ·' • ~ \ ••• • ,• .J ' :~. -·. :~ J.~ n -- ,·.·,-

firi,can, s:t;atist-ical:· ·office·s-.,-· and based ori' this ini'ori_llat;i-on to investigate 
., · ............ ,./•, . - . . .-:; ... ·-

.. • ... ~,·· ~---~i ~:..,,_;; .... :,:::.;----~;····;."'"·' ... ·........ . .- :-······~ 

whethe'i'' ~-h·e·'~'workl<;>_ad_,_§-ri.~ .e;en,~raL_conditio:hs are or'wi~-l~p:~ such in the 

corili-~g:-~~~ar·~-~~~~--~~--:: ;j~s-:·;-~i.:·;.~e-~afl~-~ :.te~!~~~}.'~~-ti ~-:~~-~~--~~::.-~·~r possible · 
subi:rtitutib:il' bf 6onventiona1 punch·:eardd:~qu±pment 1:iy'EDP ·e.quipment. It 

.. ,.·. ::;:: ·.· .... . ··'· ... •,::· . . · . . . . . . ' .. ''''"' ')"'. , ..... ,. :;;·,_ ;._, ·' ..... ;, ·-.->: .. 
'•is not a feasibility stUdy 'which can and must only be undertaken by t_h_e 

sta~tical office it.self·,_.if it- is convinced\ of'<the''h~~&':f'ri'r('~Jch ac~.: 
stud~.y·· • .. :·:: ._., _.: .. ,·,. :_:-,_-_::·.· ···"'· -~ .. · · -. ;_i:,·:; .. ::-;· '':•;:: :~u:':,·• ___ ;.:;' .. --·· - _ .. _,_: ·. ::.· · · 

. ' •.• • c! .. -~ ·1 ·; . - . . .·, . . j , • 

..; . : t t .. _\j- ,·,: ... · 

st~tist:l.cal~ R~quir:enien~f'ff~and Probessi.tft·:w6:t:Jil{~-~a~-:'.·· ·· 
(..... ..... . -·. - . ' ~ 

3 7. ;' .:•·, 'The 'Gov~i·'hment 'of Gh~-ri~" ·h~d ~~·~--·~~·-:a "Oommi ~tee,., on Creation of 

Central Bureau·:iif..''st~ti~ti'b~i-/j_~-·19§9-6~-'-'t~ ;e~;Le~ .the .;~ctiv.ities 6f the 
. ____ _ _ _ .-.. ·:. _·--._-~;_-,:::-·:--:- ... ,-:_~::-~ /:;~r~ . . :~-o:d ":):::~, ;_ :.~.: _,._ _.,. · · ·- ... 

th'6n :o.ffio'Ei"'"o'f '.the Gove.rnment Statist:i,cian and to: make. :r.ecoiilmend.ations · 
' . ' : .· .. ·, . ·: .; .. ·. ·.:· .·. ·--~ l{·.r ... ~;·":;' ( :·.. . '·. I.,'... •· .. . . 

for it·a fU:tt'lre e:X:pa:hs'iori •. The foll_owing ;reco;mmenciations _made by tl:ie · •· 

"'"··.:Oomm±t~t~e:·are oi :PS:rticular'·'interest. i~ ~~~~~~io~ with this study:J/ ·:-
- . '. · .. _; :.'1~.-i~;: .. _- .. -~- _ .... -~·.: ;:·: .. ' . . ' 

·.· .;: '. ~ ... ·-

'·' ,; __ _;. iia •. - (staff: ~e~1J_i~~rnents)_~. ~he ·number.· ·or::'junibr cleric~r staii<i:: 
. •.. ·•·· .: · ·· sh'6ulcl: bel' l,i:ept to· a minimum by making- .the fullest use·,of ,, •. _,,, 

... !Ilecha:Q.:i.calprocessing equipment. 11 · · · ,, : , . ,,_, __ , 

·.': 
··'· 

. . . . ., . . ~ .: 

"22. (External Trade). The principal ·requirement is greater speed 
in the processing of trade statist:i.qs ~nd ~eqonda.ry .;consideM­

.. tioi1s.:,are a morE~ dld;ailed item· classification, imp_rqy~d , . : .. 
.·accuracy in the basi,c documents and proVisiOn 'for 'ad<i:ttional 
analysis' Of ad hOC nature. II . , ; . .; !';:.·. ;:.r .. --::· • '•·'·; . 

• • • ' •• , f • :;· ,· . .,. t ' ' • " 

' ~ :.. ' ' . 

't:24~ . ;(Publfcr" kccounts) •••• Pr~.ce ssing sho],l.ld a~ ,.f..~r. as ·possible be···' . 
. . ,• . carr.ied out me·chan'ically' •and should be aimed at producing ... '. '. 
·'··,,.detailed annual. ,public,ationS On these groUpS Of a:-ccO'untS~ ~·. ~ o II 

''-· ~3o~·· CP;opulati~~ ~-t~;·i~;ice~)~ A separate 6onmlitt'~e i~ b~in~ ·:·: L· .. 

;:; (·. fo±-med to 'ccinsicl.'er' ari" extension. of birth . and ~~~th ·-registration 
but-,the, ]3ureati should ·bake al'l active part in the technical 

·. d~velopment of this subject and 13ho~d provide· ·:Processirig ·'~>·~-
faci+=i:~·:ies. n. · · ·· 

: •.' '.: :··: ~ '/ '~ . ' ...... ~ 

The .-~~o;matio~. on whiqh this study is based was' col'lect~d: th~6~h· < , 
m:ee:tillgs with the Government Statistician an.d members qf his:. stBiff · · 
during a 10 :days 1 . visit to-Ghana ·by<a_·:.is·taf:f·membei- of the ECA_,:., ,--·" :._.; 
·s·tatlstic·s Division and an EDP Consultant··from:the Central Bur.eau of 
f)tatisti·cs in'Norway~:; ·The autl:i.o~~. ~i this re:pqrt.':ar~, :however.<;·i'''·'··.:·:,·, 
ref3PO.l1!':3ib],e ,for any. incorrect irifoi-m8::tion as· weli. as the COJ1Q~Ulii~,ona. · 
drawn from "it.- .. The Government of CU~<;l.na_:is 'in ·:no way'·comniitte·d t'o . 
these conclusions~ 
See "Report o:f Committee on Creation of Central Bureau of Statistics", 
July, 1960, PP• 28-33. 
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''3.4~ . (~ecJJ.an,ica.J_,._])~:t<?! Pro-cessing): •. ~'.-: .. ~ I:h 'th'e ·:futb.i-e -·~·:careful. 
·watcl+~ .. ~?hould p~ kept_ o:p._ new_ cievel9pment:;: -in order to ··kee'i> . 
:the maclii:ne ;ihstailat'iciri up-to.:..d.ateo II (The Cqmmi.:tte~<: i· .•. 

~~pres$ed., the<. O:piniOil. that'.:tla:t;:: some··stage. fn the future~ . 
·eie-ctron:i..c ~ompl,lti!J.g. eq~:pm~nt· .m{ly_: become necessary"· ·< · 
and set up ·a·. working· partY: to adv.i.se .Government~ on. th~ .. 
Po~s._}.·b+~ ~PJ>.l;!:~t;3;tions ~f' $Uc1i eqiii~me'nt>~ Tlie rlorkiilg Party 
had made no PJ:'Ogre Sl?. }1)1 e.aJ:'lY thJ.s ye_c;p?,~·:,

J5 ... -<~e .:Comn;tit~~e. ·Alsp cl;r;:-ew upc a comprehensive' "Stat~ment ·of.
Stat~t:i.:c~l <Re;quirements" ·listing ail series which the Central :s-ureau 

was required to implement progres!;!iye~Y:- to .:lllS.,§lt th~ .. :incr~as.ing d.emana:si:. 
f'or ~tati stical data fcir · d~~~io:Pmetlt;~P'i~~.i~~-~ .. I~--~~ .. estim?te~kthat. ·· ::· 

as ck:remdt· of proposed exp'a.nsion ~f' statistical. ~ctiv.i. tie~ th~ yblUI.Ile!·; 

J~!: ~ta$.:bs.tical' data::;tcf be 'collected and P.r~~essed. t-loui,d.:·i~~;~-~se·-·~2.0-r:3Q · 

pq;.. q~n.-:t:.!Pex: ·annum·~,:.;~. :rph us, ev~n with a c~n~er:va."·ti v:e e st;lma te of. 20% ~nnha.l 
inc~~?,s~''· the volume ·of'·-~cl#;J;>(jn:t '~tat1~tfci' will,.·do.ubie'. ~~.about~- four -y-ears. 

. . . . . . . . ~ . . . - . . .-

. ; ' 

36. ·. __ .: ~h~ _basj.p requirements listed in the preceding paragraphsind.icate 
"'.······-

that higher pro.cess.ing ·speed, accuracy and ni()je _tabulations 'are;Ywanted . . . ~. ' . . . . ; . . . . . . . - . 
even ~hough the ._avai labi li t3":· oi-' .both .. p;(-ofe,s.s:j_onar and ::. .. CYleri Ceil staf'f' 

~ ! :. I . ' ·: '' • ' ' • ' . ' 
. ·.;: 

will continue to be a limiting fac~or • 
. --~: ~ . ' ;: . ) "'..:. . . 

37. At· present, mechanic~l· da:ta'·:Proc~sslng in.~ the. Central. Bureau of' 

Statisti6s'·.:is. org~iz~i-~n. :tr~m ~~par~~e- ~its: .. Meqhanical'"~~oc~.§!~dng 
So~~-~,i~~ ':f~·; current statistics~ and Ce:n~1~~ Of'fi~~- :f~r pr.o~~:~.~in~_.of'· 
19~0 ;pqpula'ldon ceri'sus- data.: · Th~: ~t-aff po si t:i·~~· :. an~ 't~e ~type· a~d . 

: ,. ;, . ' 

compositi6i{' of' equipment in i{he::· two' units iif Eecenirb~i- 1.96'2 are shown in 

'~abl~~ l :~~~ ·2. 'rhe-·p~si~io~ with regard· tO' 'ths"Cehsuso:ffice is 
. . . . . . . . . , .... : ~-: ._. . . 

. ,i~compl~te as punch-ing ·i:i:hd· v~riii.¢a~~on ·of· dat.a .had :.1Deen;:completed earlier. -· .... ··- "' .. . .. : . . . .~ . . . . . . .. 
~: . .. ; ~ •·. : . -. 

38. : :·:~,-a.dd±tton to'.the ···Certtral 'Bureau of Statistics three other 

Government departments (Ministry of Fore:j.gp.Mf'airs, Off'ice of' the ...... -­

Accoun ~~~~. Gen.~~a.-1.-~nd, .~o cal. :Self Qov.e :rnni~nt Depart~~-hi)' ;-.t~·~;~ii~;, had 
::' .:...: '·· ' .' ' .' ·; •• • J.' '. 'h' • -- • .• ... • • .• • . . . . ' • . : . •• -- •.• ~ . 

5 tab.il_l;a.;tons, •'4 sort'er·s and ob1la:to':r.i:, .. 4 reprod~cers,· •1 interpret_er and 
-:. r. .... ,. ... ,·· ..... ·. .. .,··· ... .. ' ·. ..· · .. ..:.... . ; 

24 pun.chei~_:·a_n~.'-ve:rl.f'lers, The. character and·yolume o:t data proc.essing 
'·"';: .. ·:::.._,..~_(' ·' .... ·· .. _.;. ';:_·:.~i.i~-J~:- ~· ·•;: ... 

operations· of',. the·se'' d~pci.rt~en~s could _:r,tot:, .. J~9W.~}~r, be studied· due :t~ 

lack of time ~~~-::~~Y~@~.~ij{:f:j_..culties. 

. ,;, 
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·Ta.b:Le.: .. l .... Compos;ltiol'l of. the ·mechanical processing staff: 

Grade 

Mechanical. Processip,g Section.:

S~r.ff:or .. ,~ff~?er · 

:,P.:ro·p~.~:~s;l.ng, 9;ffice,r,.. 1 · 

. .! .I. 

·:.

... of 

:',, ,

1 

4'
·,. 

~~~cessipg Assi~tant 
'6':

~ch~ne. assistant (pun.chihg personnel) 21 

Total 37

C.ensus Office: 

Unspecified!/ 20 

Excluding punohing.and verification personnel

Table Data processing equipment in• 
Central, Bureau of Statistics in 1962 •..

Type of equipment t' ··••.• Numbar ·of inaiob:i

Punch 

Verifier 

Sorter· 

Collator 

Reproducer 

Interpreter 

Tabula. tor 

. ,·.,. 
· .... _.: 

ESM _101 (with· Summar;· ~punch) 

,\ .'j. 

Mech.Proc. Sec. Censui:r'Offlce. · · Total 

17 
9 

5 
1 

1 

1 

iY

2 

1 

1 

1 

7' . 

)!' 

rr 
'2' 
-e· -· 

':2 '4. 

·.3·

~ One of the tabU:la.t~~s is equipped with a. multiplyi.ng deVice' 
which permits some. calculation at low speed •. 

{. :. 
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39. 
detail cards, t.4~ proces~ing requirements in 1962 were rather modest. 

·. :. : J_> :.:. ':.i,_.: , . .:~.~-~-- :~~~ · .• · : .. ·.• .•. ~:. ".:. . Y: . ·. :. . . 

In current statistics· the·number of detail caJ;ds wasabou~· one II!illion, 
of which Foreign r:'rade Statistics accounted :fci·r:'~J.rii~st' cine1·.!::'.fh)f:rd
(See Table 3). In add:!. tion to current statistics the 196,0 P:o;u:i:~
Census which was being :processed in a separate mecha.nicai ~it (~l~o' '~der 
the control of the Gov~rnment Statistician) ac6~~te'd for \~ndth-~r 7.lf3
million detail cards •

Table 3 : Volume of data :processing input in 1962 

.Number of Detail Cards 

A. CURRENT STATISTICS: 

Foreign Trade statistics 312,000 

. - ' 

~:_.~)

Labour statistics 9o,6otf 

Migration statis~i~,'a_:
• ~ , ,, ; 

1 

," -~· Civil aviation - ··-'· .

Government accounts 
..... ········ .,, . . .. -

E:x:o'ha:i:J.ge corit:roL. 
', --~-.· .... ' ... ·. -· ....... . 

Education statistics

Import licences .. 

Sccial survey 

Hospital statistics 

Local council statistics

Income tax· 

Shipping and aircraft 

Transport facilities 

Motor registration and licence

University answers 

Estima:t·e·s 

Total, Current Statistics 

Population Census 

>8o,oo9-·
' '20!jOQ():'.

80,000 

134,000 

28,000 

36,ooo 

20,000 

16,000

66,000 

52,000

10,000

4,900.
114,000

12,000

, .8,ooo.
.. ·.. 

3:,o8'2,oo6 

6,700,000 



E/CN.l4/CAS~3/12
Page 19 

in Ghan~ and·' as's~~~~~--~~ ~~u~1' 'i~c;e~s~ -~~f abo~'t .ko% in the ',jo1Uin~:· of<:
da:ta ~~l1e_cte~, ~~;~~t· -~tatistics wii:L re:pr~'~ent' about 2.1 and 4:3
million det.ai~ ca~ds 'to b·~- :p;oc~-s~~:d ·in 19~_6' and · ·1.'916~ · re-~pe cti:v~i·y

•• •• ••••• • 1 

(Se:e .Table,A),. As to ~ensus statistics," it is not''lilllikely.that there'

will be. ot~er cen~_us~s. a~d. ~~veys in :progr~~s (e.·g •. ind~~tr'ial 'certdus,

~~r:i,c1J.l iiur~:l. ~en sus, .. hou~eh~ld. surveys 'etc.) wh:i.ch to'g~th~r :Wiil. 'acic6~t' 
fo~: the s~~~: ~~~~r . ~f : det~i]_ card~ . i~ :1966, as' the'.:pop~la\i6n. ~en' sus' did 

. . . 
II j"-\ :·:• ' .-:, ,- • • ;.• •' ::·; : 

in 1962. In 1970 there will:probably be another population census~

Assuming a 2% annual_incrElase .in :population, the number of cards to be 

:processed for the .:I9fcY ieri:~~~~ .. ::m§;~--b~S·it~~:the>·'·of..~e:~~--ri:rLr-~ 1 ':~{··1lion. The 

total number of input cards for current and census data will thus 

increase 50.:...6o% b~·tieerJ. 196 2 :and 1970. 

T~ble' 4': Estimated data ·:processing input volume· 

'·in 19622 1966 and 1970 

· . NUI"ber of ;!)(:)tail Cards 

1962 1966 

··.··.:· 

Curr~nt statistic~ 
Census s::t<1t:ist.ics .JJ/ 

Total· 

, J 

1)1 )0 ,ooo 

~,7po,ooo. 

· 7,Boo;ooo· 

... 

2,1oo,ooo 

: .6, 700 ,_ooo: 

:B;Boo;ooo 

19 70 

4,300,000 

.],. JP,0,0-'.)0 
. ~ . . '. 

12,000,000 .··· 

.!!:.f 2Q. ~- esti.~ated, in~r'~~se per' 1ear rounded off to riearef:lt. io6'~000 · · ·· 

.EJ ;Data :processing input volume for ~ensus and sur~e~ stati~'t:G::sflri i .. 
'1966 is assumed to 'be the same· as iri' 1962. In ·1970 a;· new pfo:pulation 
census is assumed and the volume is based on 2 % annual increase in 
:p o:p~l~ t.ipn. 
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41. 
'.l:'· 

':p_he numb.er ,o_f ,detail_ input cards does not, however, give a 

satisfactory measq.re of the data processing workload since·some statistios 

are int~ns~-~el; processecl::~i thin a. sh~rt p·~rio'ci while' ~:others. a~e ''re.ss ' 
.: •• : • • .f ~ • • • • • • • • • 

intensively processed or processed over a· longer period.· ··Table 5 :·shows·· 

the d~·t·a ·p_roce~sir+~ wo'rklo~d in 1962. in terms of card passes through the 

mac~iri~s •. It .appear~ that .the number ~-f ·~ard pa.sses per detail'card i's. 

m~~~.less f?.r census _data tha~ f~; ~urren't, sta,tistics indicati~g t~at ·the 
' '·,) ' ' ' .. ' ' ' ·, • .• ~ ' ; '' . ,: '• '' : I : I ' I i ; ,. I • ', ' ; ' ' • ' ' '' ' ~ ' ~ ' ! i ' : \ ,' 

latta~ shc)uld Qe assigned a greater weight when estimating future da:ta 
..... . ,.:·. ::'' ''£::~>;:·_:; :··. 

processing requirements 
. ' . : . . : . . .: ~ ' ;·• \ ·~ 

 Tab:J,e Data s~i.n.g worklo~d · i£·196·2
 • ~ : . . . ··,·:.. . , ."I , ..• ~ ~·.. .: : • ;:

Number of Card Passes

< 9u=s:z::~nt . , · ,,Census .. . '!/; 
Statistics Statistics ··· 

Total 
~- · . .' . . .. '': ' 

SoJ;'t~r·

Collato

Reproducer 

Interpreter 

Tabulator 

,.53' 943.' 081. . . ~ ,, : .. . ' 

~-, 4l3, 893 
i ~:562 ~-8 3 5· .. 

708,886 

2'2'/36li826; 

52,qpo, oqo, .. , 
···.· .... :.:· ...... · .. :.·... . 

. 3 ' 5'00' 000 
650,000 

27,000 
6,ooo,ooo 

33,000,000 

105,943,081 

5~913,893 

2,212~835 

735,886 
28~367,826 

33,000,000 
_;·:....__..;,. ________________ _ 

All equipment 80,996,521 95,177,000 176,173,521 

42.·-' . · Future sta>ti·stical needs would .. also require 'a mbre: .intensive 

prooes;3illg.of O'!ll'r.e-nt statistics in order to obtain mo:re tables as well 
' ' ' . ... ' '. : ... 

as ·greater detci:ils''in· the existing ta;bulations. Precise specifications 

were not stated, but as the present tabulations are reL~tively simple it 

may not be, unreas~nabl,e to assume that future req,uirements in this ·respect 
. : . . . ... :·: : : : . . -.-::1: .·' . . . : . . . : . ~ . .·. . ' ~ . .. . :. . ·. . .:·; . . . : . ·. 

will .increase about 10 % per annum. This, together· v<ith ·card input~ gt~es 
' 'I ' - ' .:_" .:\ :~,\ I ~ ''1 : ..-j I • ;, j'> ' • 

an overall .annua:C.-iri:cr·~ase~ .. :of .. ~bout 30:.% :which also: ~~.,ctlie .. ~c.tual inc:r.:ease 

Card passes for census statistics are estimated from prei'ihiiruiry reports 
on utilized machine hours, Jan.-Nov., allowing for about 30% handling 
time in addition to the machine speeds for the different types of 
eq,uipment
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durin€;'1'962~-, · On the: ;othei-: hand.; the populati9n census tabulation ,p1an·s·: : 

seem t.o bi{well·:·d:ev~ihp~d.':·~na·· th~;e·. is·. no b§L~~s,f~r .assumi~g_-t_hat,·f~tl!lre.: 
census'-work:.wiil'lii:/mor~ ·irit~~~lV:e ~h~:d,::~h~···l96o p~~~l~tion census•

43. Table 6 is based on these assump_tions _.::j.nd .sl;l,qw:s .that the :current

statistics ··work-loa~· 1rt 1976\Tii'l :· i~:~~:~~-s~:-·~o _,a,bo~t ;9 .. ~;m~·s,· th,e··_uorkload

in :1962 ·:whi'le~ tlre-•'to•tS:i pr66~~~i~~·· ~~~~~~;ad. ~-n~ludi~~-cemsus .• data prooe-s•eing 

44· 

Table:-6::~ Estimated·•worklo.ad in i96'2 2 .,l96-6'and 197o' 

 1966 

Current Statistic~ 80,996,521 235,000,000 . 730,000,000 

Census sta tistic.s ¥ ·.95;'17+;~6oo::: :~9'5·~;·ooo·;6ci'o- 110, ooo, ooo 
··- •l .• : ........ _. 

The.se,.estiina:"tes: do·~noti ~Jl'ciw for any change in processin_g .. 
: ;.~· .. . · ... ·: .. · ... ;·----··-·· . -· --·'-···-. -·· ·-

to improve accura_cy of. _qe). ta, p:po ce sse d • 
.. ·. -.·.-·· . . . _. . 

One way of increasin~(the :icc'uracy · 

of the statistic~,~ te.s~l~s :is to invest more effort : in-·tne··. ~ol_f~,c~,~·~n, and 

recording of primcLI_'Y: _data •. Al').other method: is to increase··the ·a:cctiracy 

control in the processing stages through the applica ti.6ri ·'cit'·more 1tiiofbug
·: ,. . .· . .. ·.: .. . .. 

editing of the collected dat_a.-. Both methods requir.: ·increased· m~rttDii'':·effor:t . . . ' .. : 
which is incompatible w:i_~b. t:.q.e,, requirement tha.t• •the .. :clerical st'aff:- -~~~h~~ld 

be kept to a minimum. The apcuracy can, however, be: raised by 'Sxienidi:ng 
.·... . -~--:·;.,:- .... 

the application of mech;;tnicq,~ pi_'ocessing equiprilent···t0' sta·tis·tida'.l ·operations 
.... ·. .. · .. 

which at present are manualJ,y pc;>rformed, e. g., edi tine(o:f- c'omputations and
. .- ~-:: "; _:,;; ~- . ·.. . ... 

. ... ·~ ; . .. 

The workload i~; current statistics is based on the assumption of 20%
annual increase in input volumes and 10% annual increase in n~ber--of~
passes per detail card due to increasin,g tapulatiqn requi.rements.

The workload~'for ce~su;3 · ~?tati.st'ic:s.:is·;·:a.ss~~ed imcha~ged from 196
1966 '1"!:4.:j;·le th•e: ·load.' for ·1976 is increased to correspond to 2% annual 
increase in population from 1960 to 1970. The number of passes per 
card is assumed unchanged. 
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preparation of manuscript tables. This will~ ~f your_.se 9 .· inc:r.eas_e the··.

future p~o.o~ssing TfiT0rklciacf' even beyond the figures sll.own. in. Table. 6. :· 
·. .. :·· . '. · .. 

J;t~ -is1 however, not ··poi:is.i ble· to m·ake a quanti tg,tiv~ _estimate of such-

increa.se .

45, •.... · ~ An.o;f;her :re·quirement. of· the Bureau fo_r data p~oce ssing_. is_ faster:'.'!: 

re~:uJ t So, This is :Par'tly''i:l;. question-· ci:f --~v-ail~ble capj'1Ci ty.. But._.it ~lso··· .. ·-
~-- : . ·~: .. 

t~,e~~l'J.clS .01:1 .. the extent to·'which. m'anuai processi~g. operations ga_n be

substituted by me_chanical proc~~-sing since the overall processing speed 

today seems to be largely .. determin.ed by the .. m.li)11;>e:r .o:f 111a:nt+al·'·interruptions. 
0 ' ' "'··- :,, 0 -· ••• : 0 Ao•' 0 -•'' o< 0'0 0' 

Foreign Trade. St~ti's.~ltis, · whi'ch 9 · i~ Ghana .;;1.s in most other countries, 

have processing priority over other current statistics 9 are processed 
. i 

accordin9. to the time, schedule sho~. '::Ln Table 7 • 

Tapi~. ·7 :. Time""-.sche&ule ·f,ar proceseil.,ng of..

M6~thiy.: $'br-~±gn. Trade Statistics 

Processing stage .... Com~~~-~~!n d~;~~P!i~tidl! P;./ 
.. ' 

l. Manual prepara,tion· . '· ::· .. . ... 

Punching_9 verifica tiqn · ... 
. .. , . . . . : ~ . ' 

Mechanical, sorting:_.,q.p.d .. control 
• • • • . . ~. .. ' . • ·.: ~.!. ~- .• . • • . . 

Manual co::rreption ,._ ! ....

Mechanic~l ~or~i~g 
'· ' ~ 

;.-· 

6~ 

2(} of lst ·month

•23 'of 1st inonih 

26 of· 1st mbnth
,. . ... ~ .

2· of 2nd Inonth.
7 bf ·'2b:d ~1b'nth 

· ~j"of '2l'ld month 

7. Mechanical processin-g .. 

8. '-~~n~~{' ·c~-~ck .~n.d co~r:e,,c~i.8n 
16 of '·2rid n!onth 
'23 of· 2nd ~Jonth'

::. ,..r • - •. . :! .. ·• .. : . ~ ' 

9~. Layou~ for printing · 
>" ··: . · .. 

0. Printing 

. ,- ; ··. 

. ~ ... ·26 ·of 2nd ... riwhih 
3 of 3rd month 

---..,-...,.,..,.~ .... ·. . ' 

The )ar.get ,d:ates ar·ei 'tyPibal· for'''thcis~ ~sed· .. in. 1962.. The. mo~~l;L.s. 
indicated are , .. thos~ f,o.l~owing the month to which tP,e. data rel,<rt;e~:. · 
. ·, ~ ·- . . .... ·.. ,., ... :~. , . . : .. : . .' ... . . :·· ... ·'?'·-:·/·.·.-- ' ·:. -. . ' .. 
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It will b~·.-se_el'l· that o1,1t. of .a-:t>out ~0 days from the epd of. the. month .for 

w;hi.c)l. of 

th~,,:,9P~~::.a~i~:ms.:-S:l:\.e;jri'~6llanica~C ari1F7}; the rest are manual and, 

the~efore, ~re:lf~~e-~,:·~tb the : .. spe~d· ~t-·;.,c~pt:h~'ity cf:::; the macnine:S: :.insta.lle,ti•. 

46, · Based c:'. the material available, it was dif'fictrif~:t·o-~-$·v!a.-ia~t~c:'the: 
utilization of the' ·present datar·processing equipment installed ill.'.tJl.e- C~ntral 

... 

Bureau of Statistics. The figures,in Table 8 must therefore be iJ:l.t~rpreted 

as· rotigh indicattif.~and need some.cQmments. 
• f .,: : )~-

"In the Mechanical Processing Section 2 shift working was.rep()r1i~4., 
.... ~-

and the _potential !minber of hours P~r machine unit for one month:;is.there-

fore assumed to be 280 hours(® 35 hours per shift per week). All units 

are. assumed to have: been in 1,:.oo. all the twelve months. Nun1ber of.:_earrd.:..: .. 
pass~s, which is t~e only signi~-~,~~~t infor~~tion available regardinS:·' 

, .L 

utili::zation of d;i±'ferent t;ypes _.of' machines, have been converted into machine 
"· 

hour~:t by dividiiJ.g with two-thirds of the machine speed. This means that 
·,_,_ ..... 

the e·~?timated mac:q.ine-hours in ,';rable 8 allow for 50% of the r~a~ rU:nnin'~ 
time$ :f'or card.•h(l;J1~ling, machi:P..~ •· ccmtrol, etc.. Even with untrliined :·op'erators 

·--thfi:i--Iii --a:· wid:e -ma:·:rgtn

48. For the Census processing only one. shift has been assumed and the 

potential number of machine hours is estimated as 140 hours per unit roT each 
f.i·.;_f,:;_~r:: ::.:-:=··~:· r:: .: ·.;. ::.~.":):!:.._;;-~~-::·:' ;: .[ ,:1. :··. : .. . .. • . .- . . -- ·---~---- .. -~---·-:-·~-

.. :m~nth·_:.tlle,._lJ1lit,h~~'.3r~~.~P---.l}rPP.A:;~=~·~ a.c~ua.lly in·use~ · The number. of .. machine 

~~~~¥~'-J~i~r: /s. ·b~,s~~', :~~;~;y~;.;±~;,~~~:~:.feports_ ·pr;~pared bi·\~e;, ~·~~~e:S,~i~g section 
in the Census Office for Jam..ia::ry:..:.Novemher 1962. · ·>Ac .... ·. , , . 

-.-.· ···:·• .-
". 

·Y'49. ' :·~lie· !est1m~'ted '-ut:1.G:ti.zartion. ·peTcentage s are relativ~ly low for a:!-1 types 
~--·. >_·.,· - ••• :.t.~:~~-h·::,. ··.·:·' ·_:~- __ ::--~-:--~-:·-;\_~·.:.-...----.- ;.~~ .. -,. : .... -- ":- .. - .--- . ~: ·._- . \"-

of ·ma.oh;Lnes.; . This .cl,oes: :ii.o:f .rie:qessq.ri'ly mean that ·the:re is an excess of· 

equipTTlento Consi.de;in·~- ~h~t 'fo~eign t;~d.~ stati·~;ti~l:l~~~-:tlie rifbst'~'important 
single job in the Mechanical Processing Section 7 and that the work on this 

job must be concentrat~ within a short period each month, the need f'or all 

the equipment installed becomes evident. However, by co-ordinating the work 

of this section and thG census office it would probably have been possible 

to save some machine un.i ts. 
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,. rra'bi'e 8 Utilization ·of' ·d.ata ··processing ·equipment in· 196

Type, :o;f' .eQ_ui:pmen~ .. 

Mechanical Processing 
'Sect·ion· ·  : 

:s·o:fte·:r::· .. 

"'dol:tato±>; ': 
Reproducer 

Interpreter, • .. _ .. _,. . . .. 

 'rabula ':!;or,.-:- .. 

. ··, .• 

Census Office 

Sorter 
Colla.tor . 
- , .. ·' 

~eproducer 
M> ,'• 

. . , ~· 

'·._.-. 

In_t.~rpre t~r : _ 
Tabulator 

Numpei' :. Potential no. 
.f. · ... t ~f· ina chine 

.o un~ s h ours 2./ 

5 

l 

1 

1 

2 

-i
1 

1 

2 

available a 

16,.800

. . 3,360

-3,360

3,360
6·,720-

 3,080

980
840

Estimated. · tJt:l..Iiza·ti6ri' 
.. number of .percentage,-,: 

hour:B 1i_n 
use .:;.~ 

2,023

181

390 

304

3,729

1, 740 

234'

162

12

2.
· •

5
12

9

55 

55
24

19

3

49 
'isM 101 '3 

420
2~~100 1,018

"'' ·3;22Q: 1,.068 34

,; 

Y: Potentia:J.:. :numb~r. of ma:chineh:ours available is assuined.. to be 280 hours 
per machine imit per·month in the ··Mechani·ca.l Pro(~eesing Section wh,;i,ch 

··-works 2· -shifts•. In· .the .. Cepsus Office the. potential is assumed to be 
140 hours per machine unit per. month in the months. in which the' unH; 
has been reported used~ 

E.l·· For the Mechanical Processing Section.· the number of machine hours used 
is es.:tim_e.ted _by ],. 5. :X: number of card passed/ speed of the. machine urii t, 
which aiiows for. 50% handi:ing· time fn addition to running _time •...... ·· 
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Computer Systems considered 

50. . BeforE3 relating the present and the future processing ~icfrkload:in 

. tpe_ Qen_tr'al Bureau, it. _seems prudent to emphasize once ag?in that· this is

,_~p~
1

a fe~s;L hility st~dy on >·rhich the decis-ion for ,acquisi tio~ of ·:a cpm~~t.
~~;st~~ ~r ~the~>fise·>,.ca.rr be ]:lased. The .. purJlo se -~f . the. ~tudy .is me·reiy :t"o ~; · 
·p;(J~ont some consi~~rat;i.ori'i3f~-~~-ich'inay le9-d._~o a mo~e thpro~gh ·study of :tite, 
'.·_p~oblem in Ghana and iri-dt~~-~:··:countrfes-i~';hi'±oh t]le.d.;~ii:~;ocessing problems 

are of similar ch?<r'cicte~. ·' As. stated e~~lier;'the c"~ritr~l -~ttr-eau of Statistics 
-·.... . ~~----·-

in Ghana had alread} ·enyisaged th~. r.ecessitf:of_·.stud;ying this p;~b'lem- .care-. . . '• - . ~ ; 

ful:J,.y ~nd ,h§l-d s~t up a separate vtorking party to -~dvise _the Gove.rnm$ht on 

·. :• t:: ~:~:~~·::,~!t~;:::~::h:f ~d:~:":~:t:"::~~~l:!r:tu~~:;;:5~-:::,t~~::·:::d 
deliberations of this working party.

51. At the. present .time there are several hundred diffe;er1.t electrpnic 

computer systems in tb.e market mo~t of which can be acquired with 'different 
.. '' ·:· • . . . ~ ,··. • . . ~- ~ .: i . ·' ,. ; 

co~binations oi ancillary-eq,uip!Ji§nt-:: • .:-_-rro::select ·one or several ·system~ 'out .... . . . . . . .' . 

of these would ·be rather :arbitrary with the information available for: this 

study. Instead of using some specific computer system ·this stud:y has, 

ther-ef.ore, beE;Jn based on cori!:lidera tions of cost and computer characteristics 

which seemed relevan.t .fG>r a,::data.processing -i·rorkload of the .. size': and:'' . . .. 

composition fourid in ;the· Central. B~eait :of Statistics in 0-Jiaha. _: Two ·systems 

were examined. First, -a :rri.eclium sid~d'computer with an internal storage 

capacity of about.5000 characters which is adequate for building up standard· 
.- -~ -· - ··-· -·· -- ....... . 

tables~· making simple ·calculations and editing controls·. The internal speed 

is. supposed to be fast enough to do these simple type of operations between 
. . .. 

each dard · read. . The ~ifd reader and card punch are ~s~umed to work with 
-· ' . 

speeds bf 800 and 250 ~.p.m. while the :printer 'is'ass~ed.to work at'the same 

_speed as the card reader. It is also assu.med that input and oliput operations 

can proceed simultaneously. This system is characterized by items a,b,c and 

d in Table 9· Alternative two, representing more expensive tape computer 

system, was assumed to have an internal storage capacity corresponding to 

10,000 characters, and 4 magnetic tape stations with a maximum speed of 20,000 

characters per second. In all ot~er respects, this system was assumed to be 

identical with the first. 
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52. It wi.ll probably not be possible to find a system with exactly 

. :··th·SsS·· ·cha;a~Ct·~·r·f~~·ti··ri·s·-;· .... c·anc·lus~i·ans · ba·~~d· on. ~th9·!~·~: ··as~uffi~d· ··\;h.aract.er.istios 

< hb~e'vei should 'ri.'ot dif:fer hiuch if s~~~·· re~r' do~rfut~e:r<~;/~t~ni,. d:f corresponcl'ing 

:-char;;;_:cte:t·i:~·t:ic~ :had beert'.us·e~a.· . :Jxamples bf.'s~ch systems inCl~d.e IBM 1401? 

ICT' '-J.sod, 'IibA" '3oi~ a~a:·· Gani~a" (:Blil'i) 3b~. 'The card' coci~~t·e;: sy~"t.em •:\;il~l 
•' pe:r<":fotm. ·uie '\tork 6{ tabuia t:o .. ~s: as' "weii' ~~ ;·ep"j;0tLUi6~·~s 1vhen. us~;ci ~ :~s ... s~mary 
· pun .. che's .. coi1n~cted to ·the tabulator's~ ·:The tape. com~hter ~_y.stem can· in 

·:;~dd.i tibn p~~f'ol-in 'the op~ra t'iori <~i·'~6:fters. and collators •. 

>rahle ·9 :,· Desc;iptio~ of the features of a mediUm 

'c'o ~ t comp u t e'r . sys tefu .. '£'~~ d.a t a . pro c'e s ffiilg.
. '····': 

"!"""' ......;.;..•'-!' ';..;:;;·-'··-· .. _. _·;....;...· ·;;.. .. .;..· ·;,.;,_,;.___·_··-·:::.;.."_,.,;.'-· _;....,;.__.;..· .;...· .,-------------"-"" ....... --.;.;..;----,.____.__~~~-------r 

I 
Noe ... Purchase I 
of -. - .... Monthly .. price .. · and. 5- yea~ 

Compu.~er Units . . yni:ts. , C~paci ty Spe~~, "C~~rft=ly maiti~e~a~ce 1 

~) Ce~tral Processing .. :)_ 5000-10000 Stq±--," 
· ·· unit · · ·.· · ... ch~ra~t~rs :· cyclEr 10 ·-

,1500

. .. .. : ··--:micro sec~ 

·b) Gard Reader

c) .. QardPunch 

\d) .~ri.nter . 

e) Tape __ .Uni:t 

1 . :80 col~ .. ·· .. ·,:· 

•L· · 80 col. "· 

800· c •. p .• m. 

25b .c.p.m~·
600

l · ·.130 ·ch .. p.l •. Bob l.p.ril . .- · 700

'4 soo ch•'P· .... ···.2o,ooo. ch.' zooo
inch,. .P.• s. ; .15 ...

· miliiiiecorid.
. s-tart:...,..stop time· ·• 

90,000 

'36,ooo 

''42,000 

1zo·ooo 

The monthly charge ~s average ,_c:ha:t.:'ge f9,r qn.e shift utiliz<;~.tion·. . . . . . . . - . . .. -~ . 

"E/. The purchase prices include abou,t .1! to 2 shifts.maintena.nce cost 
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Machine utilization 

53. Following the procedure emp~OYE3'~: in .TC1P~-~: :8. :"!io. esj;imate·. the degree 

of machino utilization for the workload in 1962, the likely utilization of 

d,~ff~:r;'.~ll,,t ... tYIJ_E:l~L of .. conventional equipment at ·present installed in 'the Ceritr.ai
Bureau ori;'>the basis of the '"'sffirl:~ted workload in 1966 .a.nd 1970 is shown in .. .. ... ---~ ... . . . .... - ..... · . . .. . . 

Tab±~- .. 10 ~-~""J,e;:~~ntage of' theoretic~lca:Paci ty 'bf each machineo In practice 
. . '···i· .· . . . ·- .. 

it ~~{p~~ possible to attain 100 per cent. utilization of. .. :theoretical .cap~oity-
......... . :·.: ~: .. :.\- :.. . ... ..: . ·'·. ... ' . . .. ' . '•. . ... .. 

bec-ause of varying workload fro:o;1 one period to the next and stopJ>.C).ges,,du~.:•:

to maintenance requirements" However~ in order not to ex~ggerate the need:

for additional conventional equipment. to process increased workolads in , 

subsequent years full utilization haf:1 been equated to theoretical capacity.

Subsequent estimates. are accordingly weighted in .favour of. conventional . 

equipment in comparison vrith EDPo 

Table 10 indicates that even with maximum use of tabulators for· ~u~r-ent:

statist_ics :in two shifts, 11 substa.ntia·l increase in the number of tabulator's 

must be. ex~ected. 

55. :In order to make comparisons with EDP the workload and capa.ci ty o_f . 

the computer systems.for statistical p'rocessing ·rc~,_st be estimated. It is 

convenient to _C,Ol1YE:lrt the .. .'1-T.Orkload e:x:pre ssed- in Table .. 5. as ritirilber ··a:r card. 
passes into a number of standard operations. The standard operation has 

been def :i.n.ed ;here ( C1-f ter co:n,s.:i,.dl3ring. the. character of' foreign -tradt)' proc~ s sirig) 

as compri~~ng. a s~rt, coilation an<l tabulation of 25~ 000 cards with ~0 column 

information and on a data cla.:5sif'i~ati6~ ke~/'o:f ~ix digi·!;~ in the c~s~ ~:f 
sorting. The reproduction work is a;ssillned tb be mainly su'mmary -p~~hi-~g 
which can be performed siraultaneously with tabulation. A standard tabulation 

operation speed is assumed to be only limited by the card reading speed. This 

is of course only true with the simpler kind of tabulations which are performed 

by tabulators. On a computsr more sophisticated tr>bulation will usually be 

performed in which the internal speed may be the hmiting factor. In this 

case the number of operations will, hovrever 9 be reduced with an overall effect 

of probably less processing time. 'I'able ll shows the data processing work­

load for a computer in 1962 in computer hours. 
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Table 10 : The :·lorkload for conventional machines 

expressed as utilization percentage ~/ 

.·.1962 

· Utiliz. No of 
% 

jllech.Proc. Sec>ioj; •.. 
Sorter 12 

Collator 

Reprqducer 

Ta,bulator , ... · · 

Census Office . . 

Sorter 

Collator 

Reproducer 

Tabulator 

,55 
24 

19 

49 

machines 

5 
l 

1 

·2 

2 

1 

1 

2 

... .. 

1966 

Uti liz. No. of 
machines 
required 

% . 

35 

15 
35 

i6o 

. 55 

24 

19 

49 

5 
1 

1 

3 

2 

1 

1 

2 

1970 

Uti liz. No. Qf 
machines 
:Nilquired. · 

% 

108 

45 

108 

495 

..... 

6 
1 

2 

10 

2 

1 

·1 

2. 

Only conventional maob.in,e:; which may. be replaced by a computer system 
are . c'onsidered 

2 · shift operation 1-r:L th 280 hours per men. th 

1 shift ope-ration with 140 hours per month 



-ctirrent statist-ics 

Collai}£gn- ' 

Tab-~i~t'f()~· c •. 

ca.;'~::ito~i!~P~ 2.1 ··· 
·_Totif'·· 

Cerisus"Data 

sor'ti;g · ·· · 

Collation 

Tabulation 

Card-to-Tape

Total 

Speeq._ per s:t~ndard 
· " Opera tioh. ~lf . 

. .: :hours--.:!:./· 

1._5 

o;6 

0.6..... 

1.5 

0;-6'-

0 ~:-~s:::
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No. of standard 1·1orklo'aa: 
_ operat~o~13 W. in . hours 

360 

97 .

.B95·
"40 

346 

140 .
··- ..
240 

240 

~ 

._ .. ·. -.:• 

54C>

.•'537 

'24 ,: 

110-1  

519

144
144
80

is •. As real computer the. 
are of course only indicative. Time required for collati6n of data>
is negligeable 

....... · ..

E./ A standard operation comprises 25000 cards of 80 ch. records with. 6 c1:).'gi t 
key incase of sorting. The number of'operations is deduced directly 
from Table 5. 

sJ Hhen applying tape 7 transcription fro~,,cards to tape must also· be t'akeh 
into account.



(i) 

56 • Assuming a :mon 

the need for maintenance etc.), tb.~·\.itili~~ti~~ percentages for the two 

computer systems for the estimated workloads in 1962, 1966 and 1970 are 

);J_h,own j,p .Table,,d,.2.,- ::T-his :table ·±ndicat~-S·' that in-·the··oa;se·'af· a card·. 

domput"er f;(ys:t·efii it ~rill . be rie cesk'~ry ·:t:o' rer~ain the sorters and colla tors 

(b~~{~e~ t'h~ ·:i~te~p;·~~ers and 16"j}\ ~~~~hiOh ~~e".no}; gop~~dered at, all. here)..,. 
..... . ··' \ .. . •.. ..· ,···: ........ ·-··· ................. , .........•. :.;. .... -···--· ~- . --· .. '.-- -- . .. ..... . 

The computer w:£11 fill one shift in 1966 and exceed tw·o shifts some time 

between 1966 and 1970 thus requiring the introduction :oF·a.' -~h.'i~d. shl{B·:
:} ;: :· . . ·

which' is not unu~ukl in EDP. As to the: tape computer system it only 
.. :·_ .. ,)::·;-; ! :· 

illustrates that' cheap card sorters have been substituted by expensive

tape''~·orting whi6h: would overload the: t~o-shift system even be;·~re \'9'66'~ 
This is a very common finding implying;that if no new methods are introduced 

to redtlce necessary sorting or if no special advantages are gained such 

as higher accuracy, faster processing, etc., it is difficult to consider .-. 
a tape system if the whole processing load is not greater than in Ghana. '" 

Table 12 : The workload for computer systems 
.,., d t · 1' t ·. t aT.u.xpresse a.s u ~ ~za ~on. percen ages -· 

',"'!'.":t=-········--:-:·: . ... . ... 196? .. 
Utilizo 

% 
No. of 
Me. chines 

Card Cdmput~·r\
System 

Current Statistics:

Utili"z• 
% 

No. of 
Machines 

Uti liz. 
% 

No. of 
Machine..s 

';·. •:.-:- -. .J. 

. ·' •' .~·. .. .. .·~:·

· So,rter,. - :-. :::r~,2·, · .·. · <:c.:: .:.5· 3'5 

15

108 .. ,
''{ ... . . 

Collator 5 

Can ~u:s Dii ta

Sorter 

Collator 

55 

24 

Card Computer 20 

1 

2 

1 

1 

55

24

50 

2 

1 

1 

45

64

28 

50

1 

2 

1 

1 

. 

(ii) Tape Comput~r 
System 

Tape computer 57 1 120 1 330 .2 

100% utilization corresponds to tvro shift working (280 hours per month) 
while 150% is equivalent to three shift 1vork cr 420 hours per month. 
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EDP vs. Conventional Equipment 

E (a) Scope; a·ccuracy and processing spe~d

57. . . vle ha~~ so far only considered the mechanical p;ocessirig workload 

in the. Ce~tral B~reau of Stati~·tics in Ghana as it can be ob:se;ved t~d.a;i .•' 

and made projections On the assumption that its character and CO!Ilpcis{ticin 
. . 

would remain uncha~ged. It is ~easoriable to expect that the Ceriiral 'Bureau 

w:i..ll be. increasingly involved in the coming years in such opera~ions as 

indeX' cal.culati~ms, ·control ratios, and. more sophisticated· edi t~n~. These. 

operatic~-~ c~ui be performed more or 'less in conjUnction with.' other 'comput~r 
processes without requiring much extra time. With conv-entiona~.equipment, 

however, they wilf re·quire athe:r e·q~ipment ~~ch as punch .. card :.calculators. 

This was recognized in the Centr~f Bureau of· ·statist:Ccs where one tabulator 

had been provisionally equipped with multiplying device and the acquisition 

of a calculator was being seriously discussed. There are also other fields 

which in a f~w years will req~i,re computational aids e.g~, seasonal adjust~ 

ments, analy.tical: rese.arch an.Cl.:"f.qr.e.:®.sting. For 1;4.~~.e .. ·.a~ ... le.a.st . .a sni~.ll 

card computer may be indi·spens'""ble~ A tape-computer system, if sufficiently 

planned, will in addition facilitate storage of data as the information is 
••• ' .l. 

kept in a much more compact form. The more important adva11tage' of a:'-'tape 

computer will, however,' ·be a system of statistical readineu3s:~~4.:i.ch w:lll make 

possible a much faster retrieval of stored information to meet ,ad ha.c reques1;.s .• 

58. Modern computers are now reputed to be very reliable and the leading 

manufacturers do not seem to be afraid of backing computer installations . 

with full maintenance contracts. The supremacy of compU:ters · a.s·:regards 

technicai accuracy has already been'uri:d.erlined inpara 27. ·Through automatic 

editing and integrated-data processingmade possible 1·rith EDP; accuracy·is: 

improved with contr.ols built into the ·programmes and by reducing the 

number of errors due to manual han'dling. ·The last fact may justify the 'use 

of even a ·small ·tape computer as manual handling ·is much less with such a · 

systeni<as· compared with ·a card computer.' ' .: · 

59 •. :·: . The s:Peed of the computers considered 'b.ere are ess~ntialiy higher than 

the speeds of conventional equipment. Table 13 which indicate'3 the .. speed .. 

ratios between a: computer system· of the' ty;pe>corisidered he·re ·and conventional 

equipment, shows that the real processing time will be much,less by.EDP 1 
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but on the other hand the queuin~. ;I?_:r;_o_.?~er.m :i·s_ .f~k~.l.Y: .~.?~}?.e. ~~?2~.\~;~er.io.~s 

thap..-.:v(~~.h .canye:n,t,~ona.l equi:pf!lf,).nt •.. R.nly O!fe. jpp :G<;J.n .. ):>e.,.~J;OCess.ed O:t} the

com~:;~·~:~ ~:t: .. ~· -.tJrn.~ ·-~~d_,, .som~.· ~pbs -~~; A()t ; ... th,e7~~ ~re.'. '·' b~·~, ~'~Ri ~he4. ~ .~~~ l~er
thifn.·. be:~qf,;~ .. -be:a·~,~s~ tlle.y, Xfill. have . to wq.:L~L ti.ll jobs wi~~--~-·b.i'f.p.~~ ~r iori ty 

• : ,_ :_··: .• ·=: __ ·":· _···.· · .. T·, ,· .. ,-.···· .··. ·. ·· .. ···· · .. : .-' .,..·_ .. .---~-~-~-=-~::· ,-.. '~- ::··:: 
a~e .. ,.comp:te·t~d, •. :-The prooe·ssi:ng of fore;i,.gn trade statist,ics. m·ight. b~ faste:r.
'. ":_. ·.- .·.· ·-··.· 'i· .. f·.:·:·>··- 1 

...... ••· • • '· ' . • .:· • ~: ... . •• • •• ; ~ . ': : :' .· }.~- :· 'J < .... ·,'•/ .. :. :_;;. 

by' using:.;&; POW.};>'u:ter .system whiCh· definitely. would redl,lce. both .i!he mechanical 
· ~.:::r~- ._. .. 1.!. r:·~J· .. ) -~:- , ... ,. • ·: :·· ·. :_ " · · ;_. · : .. : ·. · . ··=-": • · · · · , .. · •. . , : ·• .. • ·~ •• -~ .~:.! ! ... :~ ·.;·:,.. ><<··:_~·:._ ··:::r:·.- -·>· ··; 

st~gE):s- No.n),, -: ~"' anP, 7 menpio:hed ir;t Table 7, · bti,t pr91:)ab,~Y n:qt, ·13.~ ,. ril.U:Ph:;. as,.,:_
·~. : .. ,;:-:': • l; ... ~l';·:."'·.~··'":.".·:~ .. ·-.-~·-·,. :-·.-. ·, .·: .- .. __ ·,. . · .. , . . ·· .... -;~ -::· /.':~ .. -~\ :··.···~---~··:.J.~-r,:-.·'·.- .--

OlJ:e. is~,,~pt •. Jo e:JqJect .J,:>~cjiuse _pf. the many. manual o;peratiQl:J.S inyo],:ve4.~.. 

±itio'c:'bei~
.com-puter-: .system/co-nv.entional,;..

machines 

Sgr;t;ing 
,·g~'ll~t~

+ · ·ca:f.d.:..::to·:::.t~pe·)'··' · 

3.8
• ~ ::~: .i,:.

(b) ... Cost· and economY.
. . • ; ••• ~· ' • ' • . ! '

·.6o •. ·:i• .. -Even,,.th'o~gh''·i t; :was riev.er. E}xplici tely, st~teq: .dUr.in.g·;th.~.<v·::i.;;ii.'t:o:li<R.':.GlJ.,.ina~. 
i:t' was::tmderstd>'Od .that any charJ_ge. in proce~sing sy,si;enu3:; Sf,l:9l;Li\l.~n()ft·;,im:g,J.y.r:c:: 
highe;·:pr:q·cessing ·c!Dst •. ~.th~n!.-vd:th_ the .:p:re·:s~n.t type; of ~quipm.eut .:'· _::Th~";.tw~--!H;t · 

last·: Cbll,lfui:J:S .J0:f IJ:''ablt\L: 9.: ShOW the :appr.o:X:ima te C.OSt:·~·Ofr:the: • .COlUpl,l]e::P '$.lf.S·'Y.e~~;H; 
. . 

considered 1 here·. · 'Hhile conventionaL equipm~nt ::is .. ~suallY::· hi.r.ed·,, c.ornP.U.'!ier-:~J 
. . 

systems are often purchased outright because tb.ey req:ui:re: ml,lph>rn..or~.r.inv:e:a-t,-:::-

Illent .. ~:n.: P,r.e.~a:r~.Y.~~:m and. pl~q~;Lng_ ~nd must theref?~e be, u.s.ed: .. f.~r.·: a,_,~~nimUI~\:~-: 

• :f'J L'· ·• :'• ·.": , 

!f/. Theoreti:c.aL inaxill).a_·. speeds··are, used both\for ·the'· co~1:mter. system,' and;:.· 
conve:nti.()nal eg11i:Priient. 

..... 
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of five years. 1fuen using a computer more than one shift it will be less 

expensive to purchas,~_>til·S.n- 'tb,r~nt.;, .. -WE{.shbi11:-:.hereL.only:;_oqnsider the 

purchase- cost of the :~ortiptiler~ ·aystem/ .. whi:cb....:±-..s .:then'~d_e.:Preciated over 

a five year period to arrive at a comparable monthly charge. 
~-

61. Table 14-,shovr.~J,th-e: estimated cost of the different processing

sol';;ti-~~s ·for 'i~i6~2.; "19'66~-and.--1970. It should be noted that the rent
. l · .. · .. ··.... . 

of conventiona-l-machines is- usually rai-se.d .. when ... :they are iP.-.1,1,~.!3 ... £:9.~ ..

mote than one shift. This has no~ been taken into .aqp,ount in 'I'C1.ble ... l4• 
.:· .. :::·. ··: ... ·:~:.: ....... -~ ....... !: ..... : .. . : .. ·. : .. : . ." ...... -.. 

The costs shol'rn. do not include punches, verifiers, interpreters anP. othe

equipment which will be common to the two systems. 

62. The figures indicate that the card computer solution will be ·.the 

mo~j;_J~qQl.iP.Ill:ic~:L_a_s· .~2.?1g_ ~s_.i;?-e processing will have the same character 

as·in 1962. The difference in economy between the conventional solution 
i 

an<it·the:··tape computer- solution is insignificant. ·Considering filing 

an~ the frequent need for retrieval of stored data a tape computer may 

actually be more economical. The wide divergence bet'W'een.:~tlie<two.:·c.PID!J:t;l:t_er 

solutions, one ~mploying a tape system and the other a card system~ may 
be reduced by ciorisideririg a larger tape computer instead of two medium-

si~.ed. c.Qmp:q,tt;}r_~ ,:i,J:l.1979.• .. __ .... ·· · 

63;._ ... · 'J'Ji..~::r::~ .. at~ other f~~tors affecting cost including staff, the consumption 
.......... ··----.......... ---- ...... ··••«...( • 

of: cards, tapes, electricity,etco. Except for the staff required none 

of these factors will have any significant effect on .the, rela.:tiv:e .. 6.o~S.te{. 

of; the· differe~tproces~ing solutions being considered. 

(c)'. 

64. Th~_;:mbst/'airiic';iit:'ob.:stac:i'~ td.·the. :introduction of'-compute'rs in . 

the Centrai J31fr.~ah Of' Stati'sti'cs'''in Chana.'-' was bon's'±der'ed: to be:·:·the''·li1ck ·of 

·qualified· ·staff. A.t''tb.e -~·e.·&e:':tiihe; t:he(Bureau is required:· to, keep' its· 

data pr6c~~si~g· in:~t~llAt:i..~ri .. hpJto:.:.:datE{ 'to limit c1erical· stal'f to :a; . 

minimum. 
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Table 14 : Monthly Cost of Equipment fo~ 

different· data processing solutions Y 

\ 

·Monthly Cost 
\ 

Equipment 1962 1966 
. ' •' 

. ' 

Conventional egui12ment ' 

Sort'er .. 385 .385· 

Collator I,. 200 200' 

Reproducer : . .. ~ ' : ' 250 250 

Tab'u:lator ·' .. 2~800 3,500 
'• .. 

.3,635 4~335 
.. ' 

" . ·. 

·'· Card ComEuter S;ystem · .. .. , 

·Sorter· 385 : 385 

·-Collator ·• 200· 200 

Card Computer 2~800 2,800 

..... , .. . :··:·c .. •· .3~385 3,385 
i.·.:.(·::. : 

" 

Ta;ee':GomEuter S;Estem· 

Tape computer 4,800 4,8oq 

in us '$ 

1970' 

440· ' 

200 

.375 

8.,4QO 

'' 

9,415' 
.. 

440.. 

·:.400 
" 

2,.8QO 

3,440 

9,€)00 

.. 

.. " 

65. .,. ' ks ·.the. introduction of EDP means reduction in mach_ine. uni~s, better 

·organizati.on.··.and more. efficient:. use of the operat_o;r-s, the :p.umber of n.1achine 
. . . . . . . . 

operators requir.ed should< :Pe; .. less· with ~. computer .syste_m th<;m .ui th conventional 

equipment~ ··:The operation :.of the· computers .itse.lf .is not, mo;re di_f,fi.m,ll "!; to 

learn than the operation of conventional punch card machines. 

!} The cost of punchs, verifiers, interpreters and statistical machines 
is the same for each solution and is therefore not included in the figures. 
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66. . The. real staff. problem w_i"th. :EDP J;s the .need f'·or system ami.iysts 

and programmerf:;l._ .. _For these people higher qualific&tion than. those·,· . 
:'. •.'' ,•' · ' ,,:·,, ', l·. • 1 ° 

0 

represented .in meqhanipa~ processing today,: ar·e req_ui:red. 4.s long as 

the computer is used to simula-te the conve_ntional machines no serious . ' 

system design will be nece::lsary. Stand~rd programme~may be.worked out 
.... -· 

Still much preparatory :vwrk :vrill remain tq .be 
. ·. '. ' 

···done and it will be nec~ss.g,ry to recruit. two-i;hree more qualified persons 
I ' ' 

at least ~- ye~rs ahyad of the planned installat_ion. of the; computer • 
.. .,!' 

67. ,The,-q-n:Lversity in:Kumasi has already._acquired an I:SM 1620 computer 

-since 'January 1963. Another :i;s expected to be installed in the Gh~na 

University, Accra~, in the near future. Facilities available --at these two 

.Univel'sitias.c~n be used for. t;rainingof.:staff .and for feasibility'studies 

by .the -Centra) :Bureau.; The staff trained at these.two installations may 

prof.i t by s~udy~tours to countries applying EDP in statisti'cal work~- Due 

to lack o;f personnel, training of other: programmers may be' perf-ormed 

wi,i;ltin the :Bureau by the two~three trained people by -sele·cti:hg ·staff members 

vrho have:_ proved their _interest and abilit:ies ·for such types ·of wOrk. 

The. staff problem will, however, be much more difficult if the 

computers are also" to be· used on fields which are not m~chanicall;r ' 

'processed today. ' This ~Till require extensive system designs and programming 
.•.1 ·'·i' ..... ' 

by qualified people who also need statistic~l knowledge, p.nd this is probably 

irripo~sibl~ to sati~fy vli th the limited personnel resour~es in Gh_ana today. 

The problem may 7 hm·rever, be resolved .by having recourse. to technical 

. as'sis'tance pro¢i;rilmmes or by recruiting qualified expatriate staff. 
' ' ' . . . 

Introduction of ::JDP will also requ1.re certain o:r:-gg.nizational changes. . . . . ; . . . 

First, it will be uneconomical to consider the Census work separately from . . . . ·. 

current stai;istics. In this oonn.ection it would be prudent ,to explore the 
;-. ..·.; .... 

·. p~ssibili ty of centralising data processing activities of_ all other govern-

~ent de;artments e~.g~',' th~ ,Acc~untant General 1.s Office~ the Bank of Ghana 9 :. ·. ·:·· .. '... . ' .. . ,. . 

and the Ministry of F~nance .1:11: or_der to obtain advantages of .a large .... scale 

operation •. The higher and special qualifications requirements wil,l.need 

a review of manning ta?le_,and_salary ?5ra_des~ }i'rom.an operational.p~int of 

view mhe mos_-b riecessar;v ch_anges ~re introduction of thorough time sclleduling 
·:· ' 

and work control in order to obtain thE) necessary effici.ency of the computer, 
. . : . . . 

establishment of a satisfactory shift-system,appointment of shift leaders 
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who are personally responsib.ts for computer efficiency in their respective 

:shifts and working instructions for ~a.ch type of pers~nn~1. In sh'ort, a. 

computer req ui!r-e s a. dfscip line of a. 'rrn.ich higher order than conventional 

equipment due to a. much higher cost per' machin~-hOl_;_r and the r:i.sk oi complete

stoppage of ~ork in the event 6f a. breakdown.

'.Po summarize, the results of the case study indicate that ~ven 

with tlie present size of the processing operation in the Central Bureau 

of'St(3.t~stics (incl~~ing the proce~sip.g of ce~~us and su:r.,;~y data). a medium 

sized card computer and other ancillary equipment may prove to be more 

economical than' the conventional equipment· insta1led at' :Present. 'lri'th 

a'furth~r increase ih' processing 1oa.d as a result bf the 'implementation 

of the longter~·prograin~e of statistical development drawn· up by the Bureau 

the ·iti:ff~rence "in r'elative co.sts of convent.ional equipment and a. 'card 

computer· systeni-- will increas'e progressively in favour of 'the latter~. 

Be~ide s, a computer system ~r:i.1'1 make it possi blej. to broaden the scope of 

. processing· so as' tb iriclude mo're detailed tahles in the existiri'g tabulation 

plans, index calculations, control ratios- and seasonal adjustments'.· . If the 

Ceritral Bureau is. required to assist the plam'ling authority in making 

pro jeotions, input-output al)..aly_sis and und~rtake. other analytical research 
. ·.-, ·' .•.· .. -... . .. - ·. .···. . ' . . ..... '. . . . . ··, .·· . 

a computer Sj"~tem WOLJ.ld ~ppea.r to be indispensable. fl. computer system will 
. . . ' ' . . . ; . '· . ~ ·. : ' . . ·'· 

.also reduce. to the minimum. technical and statistical errors arising from 
~ . . . '·-, ~. . . . . . .. 

malfunctioning of. eq.uipment and mp.nua1 handling of d9-ta.~ A computer system, 
. . ~ . ; . . . . . . ·. . 

. ho\fever, raises_ staff. a:r,td organizational_ proplem~, ~~hich though not. 

_insurmountabl~, wouldneed. careful investigation befpre the introduction of 
. . ' .. _.: . _.; . .. . . .• ,. ' ., . . ·_; ' 

:JDP :Ln Ghana, or in. other. A~:rican. co~:tries similarly p1(1ce,d, can 'be definitely 

recommended. The problem of maintenance of·e1ectronic equl;pm,entalso-ne·ed· _.., 

much elo'ser scruti~y than was possible during the ~hort, period a.va'ilable 

for th:Ls. CfLSe study. The resuits of the study neverthe,less have established 

a strong case for a. detailed a~d ~~refully planned. ·~t~~Y by. 'the. Ce~tral 
. Bur~au of Sta tistic.s to dete~min~· the f~a.sibili ty of' introducing DDP for 

. . : ~. : . . . . ' . . . . .. . ~ . . 

the prese:p.t as vrell as the anticipated workload in the future. Actue~.l change-
. '· .· . . . : . :i :'-:: ;' :!· .. : 

over from conventional data processing methods to EDP.may take 5-7_years due 
I' '.. ,• 

t.o .extensive. preparatory 11ork requi~ed and a. 2:-year delivery period usually 

stipulated by manufacturers of computer equipment. If, therefore, the 
' . . 

consid.~rati'on of ~DP is postponed further, it may result in gTeat losses 

in future sta. tist~cal efficiency. 
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70. . It was. obs~):'ved in Section II of this' paper that only after 5-6 .. _,_, .· ··-. 

years r experience with electfonic equipment., si;at:).:st.icl:l,l office~: in 

E{u.op~ have accepted EDP as indispensable for accur13,te and fast· processing 

.of statistical data and for analytical research .• _ The. installation of 
.. ;',. ·:·. . ' '),. 

-~lecti-onic · compute:rs ~a~ also reported by stat:ist~cal o:f,fices in India, 

'Japan ·~:K&;e~~- New Zealand and the Phillipines a~ ,the ·last. session of 

·.the Coherence· o:f Asian Statisticians.. Thailand_ is to have a computer 

··shortly, and M~iaya and Pakistan have provided .for computers in :their 

71. Amongst statistico.l offices in Africa~ arrangements. are( well 

_underway for the establishment of an "Electronic Comp-uting Centre" in 

_Cairo,_ att<?-ched to the Depar~ment of Census and Statistics. ·The purpose 

of the pro je_ct is to .e stab1ish a .complete multi-purpose electronic digital 

·computer with al_l ancillary _equipment required for irip"tit and ;o~tput of 
.·. ·- •. . .· ·. •' '• . 

data in order to _: 

(a) enable timely processing of data in various fields, p~rticularly 

agriculture~ in view of· its impoi!tance in the economy of the 

; 
_ UAR; 

(b) facilitate plann~ng~ implernenta tioh and follow-up bt· development 
.. ·-;:_. 

in the agricul tural• sector. and :ro1o,tcd f-ields; 

_(c) provide training in th? mechani.cal •processing and che-~king 

the quality,qf data. 

.The Centre· (which is.'be:ing sponsored jointly by the ·Government of the UAR, 
-.- •' 

~lle. povernme.nt of the USSR;- the Urii ted Na,-tions · B'lireau of Technical Assistance 

Opepat;ions,,and, the ·Food and Agriculture' Orgcinization as part of the 

E:x;panded Prog:ramme of Technical Assistance in the UAR) will be--established 

in two stag:es. ])1 tf1e, .first stilge whioh· is s:cheduled to _be completed in 

the ~ourse:.·of three years,'~ t should me·et the req.uire~ents.of the UAR aJone.; 

:i:n the secorid stage 'the, c:e-ntre -wil1. be. expanded to meet the re-quirements of 

o~her countries in the 11Ne~~ East" region~ particuJ,arl~ fo~ p'rocessing 

i/ ·Including Afghanistan, Iran, Iraq, Jordan, Kuwait, Lebanon, Libya, 
Pakistan, Saudi Arabia 9 Somal:ia~ ~~, Syria, UAR and Yemen. 
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data of the 1970 world censuses. FAO, it is understood, plans to consult 

with Member Governments and suppliers of computing equipment for the 

establishment of similar centres in·other regions, if feasible~ 

72. No precise information is available regarding plans for installation 

-of EDP equipment in other African countries. The results of the case study 

in Section III, however, suggest that EDP can make _a &:rea,.t contripution 

towards reorierit~tion and expansion of statistical activities. in~ost 
African countries. · ;.:;ach country will have to undertake a dE) tailed feasi-

bili ty study to ·cietermihe if 'it should acquire a. computer of i t_s own, 

 and of w·hat size and type. Even countries which are. unable to consider 

acquiring a computer of their o1vn in the near future may wish to take 

advantage of EDP through 11 transferred processing" i.e., processing at 

installations outside the countries where data orig·inate, on c;t regional or 

v-Tider geograph:i,.cal basis. The experience of Libya with the processing of its 

~960 Agricul tu;ral Census data by electronic computer in the Federa-l Republic 

,of Germany may be of interest in this connection §_f The te.ch:nic~1 and logistic 

problems faced in this experiment and the solutions brought about have 

constituted an important step towards the centralized processing of census 

results and other stat~stical data. 

73. Statistical Offices in Africa will need competent and continuous 

~echnical advice_ in the initial·stages, first, in the carrying out of 

feasibility st_udies 7 and subsequently in systems analysis and preparation 

of progxammes. The establishment of such advisory services on regional or 

sub-regional basis may prove helpful as recruitment of. competent statisticians 

with thorough knowledge of ::JDP to advise individual countries is likely to 

p·re'sent serious. difficulties ctue _tp ac-q:te scarcity of such personnel'. at the 

present time. It. may also be possible to establish one or two riibre computing 

y The_tabulation of the complete Libyan agriculture census data (involving 
941,000 pUnched cards) was finiphed._ in_ seven, months .from thel start of 

·punching work.· See· •iReport on the Pilot Project for. CentraJ._ Tabulation 
of the Agricultural Census data for the United Kingdom of Libya by 
Electronic Computersi• 7 prepared. by C.K. Dilwali and published :'by the 

. Internation·al Computation Centre, Rome, 1962.
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centres'·' like the one prop~-~-ed in- the UAR in order to a:ss'ist smaller -

countries in: the expeditious 'proces·sing of census and :other· data, to 

assi-st national statistical offi'd~s in the carrying out of feasibility

studie's a~d. pre'parafio'n and t'est-iri·g ·of programmes, and to provide train

facilities in the u'se of elect'r6-riic c6mpU:ters and anCillary equipment -for · .· 

statistical data processing.

74.. .Significant de~elop~ent are expected in the near -future in .EDP 

equipment and techniques ~hich may add to the efficacy of· EDP. · The· first 

field in whi~h p;~gress rriay·"be· e~ected iri the coming years is the trans­

cription of d~t~ fro~ ~rili.ginal documents,. such as completed questionnaires, 

to ~achi~e o;ient~d m~d.:i.a (p~ched c~rd.s, paper tape, magnetic tape, etc.). 

At present s~ch transcription is usuaily effected through·ma.nual pU.nching 

of card-~ which is slow as well as expemsive. Experiments are now being made 

to dev~lop eq,uipm.ent ~hich wili ":read" original documents and transfer the 

relev~nt_ data a~to~atically to mafin_etic tapes:orother machine' media.':. 

75· TechJ:lical progress designed to improve and acceleratethe printirtg 

of final results is also, in the offing. At pre~~nt statistical 'tabl~'s are . 

transcribed manually from results printed by the computers. This procedure, 

apart from being time-consuming, often leads to serious copying errors. It 

is, however, possible to print the results from the computer printer directly 

on off-set printing paper which is then fed into the off-set printing machine 

for reproducti6n. This has been tried with great success particularly in 

connection with trade statistics and population censuses. The printing by 

this method islimited to the fount of type fitted to the computer printer 

which is usually in the form of capital letters. According to a new method 

now being developed the results will be punched on paper tape which is then 

used for control of ordinary printing equipment to print the results in any 

type required. 

76. Both these developments are of particular significance to statistical 

offices in Af ica in view of long delays encountered at present in the pre­

paration of punched cards as _well as printing of final results. Another field 
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in which further developments may be of interest to African statisticians 

is the use·.Pf-magne.tic. tape!3"for :filing of"historical as well as current 
. . .... '•,, " . . . •, _··( · .... ;. 

data by :sta;t;istical .WJ.i ts.. AJ.:L info:rma:l;ionpertai~ing to ~pecified. .. stat~sti·ccLl 
. . ' . .. . ·, .. ,:·.-. _. 'L,:; : '' ', .: .. .. ·:. · .. \ : t: ........ · :· ; . :::. . . ' . J ' "·• ··, 

units ca:n· thll.B· be hooked .toge.:th.e.r .and automat.ical.ly fed into the com.,;>uter 
. . ' . . .. :,.__ .'. . . . ~-· . . 

fo~ .instant;:tne.ous cross-referenc~, ... ?cc)..Uilula.tion or t-abulation.·. S~vera.l' · .
. • . ,' . . . • 1 . ' . -. . • : ' . '\ --~- . • 

European statistical offices i3,r~ .now busy establishing populat'l.on and 
- . . . : ' . . ' :. . ·. . . . . . ~ ',.· :~. . . 

establishment registers onmagnetic tape files.

77. .In so: far as. ref:!O.urGes permit, th_eDpA s~c:ret.a.riat will keep track of 

SUCh ·developme.nt•S f.or the -benefit of the nation~l statistical .office's in ;:. ·. :· 
.,, . :- . -·· . .. . _,_.... . ... ; .. . . 

Afr.icr:L •.. ' ~ this task EGA .may. cplla borate with other Regional Commissions 

and· int¢rest~d· .UN Spe.cip.iized .Ag.e~·~ie·~·-. In .tb_is -~·~n~ecti~n· it m·a.; b~ of. ;':: 
interest. to. npte. t~g. t .the .. :mc~mo,lll.i.c ·9~mm.i'~~i~n f·~; 3:urope. ha~ :set. up' a '~iork::ing 
Gro-t:tp .•o:n)Uectr.onic. D~~~ _;roc-~s~·in~:'~hich.; ;e~i~e~s t~~ ~ro~~'~·~ ·~f \j])p iri ... 

. . ... .· ........ n... .. .. . . . . .,... .. . . 

mur.:op~a:n -Sta.t.ist.ical ;Offi~e,s .. ,.fro~ ~.im~ to time ~nd -~l~o organi~es. d{sc~~·s:i.6ns 
01;1, specific probl~IIl~ ~~l~ti~~ .t.o, st~tic~tical applications of .EDP •.. si~jja,;iy 

. .. • . •. ' • . . . . I'·' •. .. 

the Ecqnomic Commission .for ..A,sia a..n.d the Far E~st "~"~a:s asked by i.h/·c~~fer~nce 
. .. . . . :. ·. ·. . _·,· . . . . . .. . . . ··. . . 

of Asian Statisticians this year to undertake a study of data processing·., 
.... : .. · ... , ' -

eg.t1ipmemt and to. provide advisory s·~~vi6es. to :national statistical'•officQe·." 
..... . ...

in_~his field

 




