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I. Introduction and general description of the mission.
 

assess the data processing
The purpose of the mission was to 

to develop a plan for the data processing of
facilities in Rwanda and 


the National Fertility Survey to be conducted by the National
 
Shortly after my arrival,
Population Office (ONAPO) later this year. 


I was also asked to review the data processing requirements of the
 

National Agricultural Survey which will be conducted from August 1903
 

to July 1984.
 

ihe first
Data processing has a very short history in Rwanda. 


computer installed in the country was an NCR Century 0250 purchased by
 
]he machine
UNFPA for the processing of the 1970 population census. 


but was not completely operational
was delivered at the end of 1970, 


until February 1900 because of delays in preparing the computer room
 

and lack of experienced technicians. The first year of operation was
 

marked by a multitude of hardware, software and electricity problems
 

which were finally resolved by the end of 1900.
 

The only computer application to date has been the 1978 census.
 

The computer was used for on-line entry and validation of the census
 

during 1900 and 1961. Tabulation began in 1982 and is scheduled for
 

System design and programming for
completion at the end of May 1903. 


the census were accomplished by th-ee different U.N. experts assisted
 
a
by a Rwandan counterpart. CUCENIS was installed in March 1980 by 


team from Delta Systems Consultants under contract to U.S. AID. At
 

that time, five Rwandanu and one of the U.N. vxperts were trained to.
 

use COCENTS.
 

It has always been the intention of UNFPA to transfer control and
 

the computer to the Rwandan government, but no
responsibility for 

specific arrangements were ever made for effecting the transfer. 

TELLX was received from UNFPA headquartersDuring my stay, a 


announcing that the computer would be transferred to the government at 

the end of May. Until now. the government has made no formal
 

arrangements for the operation and ma ntvnance of the comiuter. The
 

data entry operators for the census have already been laid off and
 

assignments for the remaining census data processing staff have not
 

beei determined.
 

A meeting was held tinder the direction of the irector of the 

National Statistics Uffice, Ministry of Planning on April 26 to
 

discuss the data processing requirements of potential users of the
 

government computer. There are four surveys which could use the
 

the coming year: the National Agricultural
computer facilities in 


Survey to be conducted by the Ministry of Agriculture: the National
 
rensus
fertility .., -vcy to te conducted by UNAPU; the 1901 


post-enumeration s:urvy (alio call d the demographic survey) carried
 

ott by the Stattsi ics Off ice; and a hudget survey to be done later
 

tht year-, albo by the Sttlst lc Office. 

Irom the rough ustlfmte s of data processing rVEqtui rements 

descriahd ia thLe meeting. the computer .hould be able to satisfy the 

r ri ir -mrit of the four ,u , Vycs, but addi ti onal memory and terminals 
is the unk~nownmay be r,('juired, fhi cen u. )ost -eriumerat ion sutrvey 


large sutirvey (a 1.% sample of the population or
factor, lhis was a 

ab)ut 5(1 * people) it wi l l ruquireL. Considerable computvir
,Q6.i and 

r o.uUr c t?,. I riancirlg for |hi., !t vey in ina toub 
 t and there as a 

11Pc t lfs6 hai'.e to t ao'41l1. p -iiS.bIlilltv that. the 1 ioIili.I will be coded 



Moreover, no one has been assigned to do the system design and
 

programming. The other surveys have more modest requirements: the
 

agricultural and budget surveys are multi-round surveys which will
 

the course of a year; the fertilitv
collect and process data over 


survey will require intensive data entry operations for a two or three
 

month period followed by reduced requirements for background
 

processing (editing, recoding and tabulation). [he agriculLural and
 

a good position to use the computer.
fertility surveys are both in 


since their data processing systems have already been designed and in
 

the case of the agricultural survey, programming has started.
 

The government has an excellent opportunity to establish a
 

national statistical computing center, but it must act quickly to
 

staff and organize the center 
or 	chaos may result. Policies should
 

evolve as processing requirements increase, but basic administrative
 

and technical procedures need to be established early to allow the
 

sharing of computer facilities and costs between multiple users. The
 

principal issues to be resolved are:
 

1. 	scheduling of data entry operatiotis;
 
production jobs;
2. 	submission and scheduling of 


3. 	provision of program development facilities - entry of
 

programs, compilation and testing;
 
data files stored on disk;
 

costs between
 
4. 	allocation and security of 


5. 	allocation of maintenance and operational 


users in a reasonable and equitable way.
 

require an effective administrator,
The computer center will 


backed up by a qualified technical 
advisor. These p ople should be
 

identified soon and if they are not available, should be requested as
 

part of a technical assistance project to develop the computer center.
 

I would like to thank everyone at ONAPO, the Census Bureau, the
 

Agricultural Survey and AID, who by their warm welcome and
 

co-operation were of great assistance in the work of this mission.
 

Special thanks are due Alain Mouchiroud, for his generous hospitality
 

and willingness to help in any way possible.
 



Appendix I - List of mission contacts.
 

U.S. AID
 

Eugene Chiavaroli, AID Affairs Officer
 

Alan Uatson, Population Program Officer
 

Brice Lerner, Administrative Ufficer
 

National Population Office (ONAPU)
 

Madame Gaudence Habima Nyirasafari, Director
 

Alain Mouchiroud, UNFPA expert in demography
 

Christophe Boneza, dnmographer
 

Monique Mukamwanzi, demographer
 

Census Bureau (BNR)
 

Silas Nyibizi, Director
 
Gervais Condo, Assistant Director
 

Carlos da Costa de Carvalhao, UNFPA expert in demography
 

Bernard Ntabahwana, programmer
 

Festus Mutarasisi, programmer
 

National Agricultural Survey
 

Serge Rwamasirabo, Director
 

Yvon Dejaegher, Director of field work
 

Jean-Marie Sehene, programmer
 

Other contacts
 

Ephrem Twagirayizu, Director of Statistics Office,
 

Ministry of Planning
 

Joseph lhiobault, SOMECA technical representative
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Appendix 2 - Description of computer facilities at the Census Bur
 

Model: Century 8250 

Memory size: 128K bytes 

Operating system: IMOS III (uses approximately 34K bytes) 

Manufa.tureri NCR 


Pr-ipheral equipment:
 

7 video display units
 

3 pairs of fixed/removable disk platters
 

(capacity = 4.9 MB/platter, for a total of 29.4MB)
 

2 tape cassette drives for programs and file backup
 

I o00 line/minute printer
 

Software:
 

programming language: COBOL
 

other software: text editor
 

statistical package: COCENiS
 

Principal use: 	processing of 1978 census.
 

Model: System 2 .(Z:2D)
Manufacturers CROME14CU 


Memory nize: 64K bytes
 

Operating system: CROMEMCO DO3
 

Peripheral equipment:
 

I Haseltine video display unit
 

2 5 1/4" floppy disk drives (double sided, double density)
 

I CROMEMCO character printer
 

Software:
 

Z-0O assembler, structured BASIC,
programming languages: 

FORTRAN IV with RATFOR, COBOL
 

packages: word 	processing, data base, text editor
 

Principal tne: 	training;
 
interface with NCR 8250 for data tranwor.
 



11. 	Proposal for the data processing of the National Fertility
 

Survey.
 

A. 	 Background.
 

The National Fertility Survey will be conducted by the Natianal
 

August and November, I9U3-. lhe

Population Office (ONAFO) betwees 


trends and detvrminanL'i uf
 survey is designed to descibe the levels. 

/ in the country and to provide other importanthuman fertili 
demographic information. he questionraires are modelled after the 

World Fertility Survey questioitinaires used ini fertility surveys in 42 

1904, and consist of a householddeveloping countries between 19/4 and 

schedule, a detailed individual questionnaire for all women ages 15 to 

of the husbands oif interviewed49 and questionnaire for a sub-sample 
(districts) and is 

women. [he sample consists of 100 sampling units 
average of 6U hiouseholds per sampling unit with

designed to produce an 

an average of one eligible woman per household. lhe husband's
 

of the husbands of

questionnaire will be administered to a 25% sample 

currently in a monogamous union. theinterviewed women who arc' 


overall sampling rate of husbands is expected to be 12.5% of
 

so the sample will comprise 6.0U0 hoseholds, 6,01tj
interviewed women, 

individual respondents and /tu husbands.
 

report follow5 theThe data processing sy-ftem proposed in tilis 
the World [ertility S;urvey publication, "Datarecommendations of 


Processing Guidellnes", (iasic Documentation, No. 11, Volumes I and 2,
 

deviates from standard WFL5 practices for machine
May I90U). It 

editing to meet the objective of producing the basic survey
 

monthsi of the complEstion of field work. This

tabulations within four 


center deicribed above
 assumes that the government computer 

to begin


proposal 

will be operational and accassible by the time processing is 


that software developed by the
(August, 190;). It further assumes 


World Fertility Survey will be available for use on both the WFS
 

in London arid the NCR computer at thl. governm.nt
headquarters compuiter 

computer center.
 

Ij. 	 Data preparation. 

1. 	 General.
 

Data prepar, tior requires manual processinig of the
 

questionnaires, followed by machine processinq to convert the
 

responses in the questionnaires to a format suitable for computer
 

in the fertility survey
processing. Manual processing will he done 


office which should have s1fficient space for the personnel required 

and storage of the questionilaire. he stirvey tifice shotild be close 

to the computer center to facilitate Lho delivtry of questionnaires 

arid 	 resolution of admnist.ratvye and teclinical probl mti. 

he survey office stat i.htluild corts.i 't (if .a minimum of ti
 

editors/coders, '.'control ler-.i!orrectors arid a slpervisor. 
 Ihe 	o I I cev 
.
 

staff should attend the intervi tewers tratiiiigt -tOUr se to ansrture they 
l r ­ lhi traininrg will bethoroughly undrstand the utiestionaa is.I 

ng.tr altiri r in pr oc.i tire- for office proc '.,issupplem n t -cd by specifiac 

data entry arid error c:orrert i ot. As part of their training, they
 

to the
should transcribe 51.)-lUo questionnaires from the pilot survey 


of the que-staonnaire. Ihess (tliLstionnaire-a will
final version 
tor 	test ng the computerstibseqilentIv be edited. codoed aid usied 


progr anit devPuprn ft r thi stirvoy. Ihoi iroctdier as for offIii
 

http:governm.nt


which should be prepared asprocessing will be published irt a manual 

soon as the final version of the questionnaire and the basic coding 

inutructions are avaiaable.
 

Data preparat ion Is scheduled to proceed in parallIel ,ith tile 

wed- attt. the field work begins and endingfield work, beginning two 
four to six weels after it is completed. ihis, i. an Ambitious, yet 

feasible. schedule which reiltiires thi-rough tr ainring before the wor
 
he schedule
begins and full time supervision while it as underway. 

is based on a processing rate or Ithousehold. per persoin per day. If 

this rate is not achieved, extra staff must L,, assigIned. ]his can be
 

are required
accomplished by either training m)re people than 

when
 

initially or by re-assigning interviewers to the office staff, 


they have finished the field worI
 

2. Uffice processing.
 

will be done in two steps: receipt and control
Office proce.ssing 

field and editing and
of the questionnaires as they arrive from the 

As questionnaires are
coding o the questionnaires for data entry. 


be organized by distract and

received from the field they will 


he inidividual and husbands questionnairessequenced by h1sehld. 

inser ted inside


will be sequenced by t ho line number of tihe woman arid 

-ame time. the count of completus and
the honsehold - chedule. At the 

questionnaires as
incornlete household, individtal arid husband's 

to the totals recorded by the field work supervisor. After

compared 


the totaln are re':orded on theall discrepancies are resolved, 

district summary form arid thi- household last cotaintng the result of
 

each household surveyed is completed. the hotuseholdthe interview for 
in the
 

litst are used to tupdate the district ,Ile which is stored 


prepare periodic data preparation
computLr to chect data entry arid 


,statu{J report5.
 

the receipt and control procedureos are fina .hed, the 

parsed (by district) to the editing and coding 
When 


(Itiestionnaire-i are 
the field
the verification dune bystep. Lditing I; similar to 

that all questiornaires have
'.LiierVsorS arid its, purposi- is to verify 
be paid to 

been correctly filled in. Speclal attent ion should 


verifying that %lip instructions have been followed arid that the
 

are conisistent with the

filter question,; which contronI thlie sk-ps 


previously recordid repjiolnI.eS. IMle cluist-tinnaire is largely
 

and certain uther questions
,iot li -odarig of tpern-ended 

the aine time as the edit i g. CUrding instructions
pre--coded, 

will be done at 

show tile
 
w ill be prepared for each juvet irn to hn, coded and will 

r arid the IunMer Ia codes to be recordedcorrespondenc- between .ies 
the qtlestionnair e.Int the bo):e-. printed o;n 


Data entry.
 

()n vi'-.t.Ul dirplay tun ti; (terminals)Dat a tnitry will lie done 
will lie control led by programis

dir rt t Iv ,attachead In the tLinn)titt-r arid 
-

I f(ir the fertility aurvey (quiestionnaire . Ihter. 
wr itlen ,ipeci f icil 

are t.hn cr .anj, of dat a e ntry: dis.tract t il . c:reation andi update, 

vr I ft at tIo of the quet alirnnalre 
entry ni the ques Innn.iiri dalt a and 

file is cr-eated from teti (di--trict summary forn arid 
data. lii, district 


is uipdlateid with thet I nitormataon in the hntinsefailtd Its ts prepared (luring
 

the ortnaares. Ihe f i ll' _(Jrlt.tins isampl it

the crintr o I of ete-i 

hiloWsehlid IrI thie -iamplI. 
infurmatiton anid the pr ncn.s'.irng _tatl-., (if iPaLIl 

IIh I Ie Ia, tre ated andrl idated ohreot I | Utsi io a vide-o di'.1lav int t• 

http:vi'-.t.Ul
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Its contents are verified visually by displaying it on the terminal or
 

listing it on the printer. [he file is used during the entry of the
 

questionnaire data to verify the questilonnaire identification
 

(district and household numberb) arid 
to record the data entry status
 

of the household. Detailed or summarized data entry status reports
 

file.
can be prepared by listing the district 


the questifiritiiare data for a district can only be entered after 

the di strict file has been updated with the houasehold list for the 

numbers- are entered first
district. he district and household and 

checked against the district file. If the household number duoes not 

already been entered, the appear in the district tile or if it has 
After the identification, the householdhousehold will Le 	rejected. 

are entered, followed by the individual and husband'sschedule data 

questionnaires, where applicable, in sequence by the line rimber of
 

(see machine
the woman. lhere is a possiibility that structure checks 

verify the s.kip pattern of theediting below) and checks to 

the data entry program to
questionnaire will be incorporated in 


guarantee that the data enterud is essentially consistent.
 

be stored by district. When
he questionnA.re data entered will 


the entire dltriLt 1 en1terell, the data will be verified by entering 

the questionnaire data again and comparing it to the data stored in 

the computer file. Di screpanci e will Ibe res3olved by examining the 
data whenquestionnaire arid 	 modifying thp originally entred 

cts which have been completely Lntered and verified necessary. Disftr 

(minimum of once a wuek) arnd added
will be consolidated periodically 

to the raw data file. which will eventually contain all the data from 

the survey.
 

C2. Machine editing imputation and recoding. 

1. GIner aI .
 

lhe World Fertility Survey data proce--ising guidelines recommend 

icon.si tencies tii the data.thorough machi ne editing tu detect 


Uuestionnairesi with inconlsistencvsi are corrected manually by
 
to be

reference to the origi nal quetionnaires arid codirig corrections 


data file. the objective of 
machine editing is to

applied to the r.iw 

i. suitable for sophisticated
produCe highly ,)nstent data that 

lhis procoss Is time consiiumig
demographic and -tatist ical analysii;. 

(an average of 1't months per ,iurvey) and a reient evaluation of its 

that ti lttle i oatined in relation to tho time sper. 

of the Rwanda tiurvey are le . oxtt'nsiv 
b~ne fits sujgests 

lie Initiat anal yt iLal n e. 
. antd there i, .,i i ce(I to i roduce res, I tv, a­t haI typICal WI S .urvey 

mu,. t oif th, macii lie t Itt i rig heu
i IIcl y as puJiS.lb I V., -so I Inrjpo e 	 that 


of t ho-s var i hlS considorLtd
replaced by systematic corr,ect ion 

t rig the g.ner al rI,,-oIt ,. (it the survey. 11u1y
veisentiial for pr es.i, 

lvet) by ti1.ifiq pre 	 dot mi-d rult e
riclor'.ic,tenci?-'. detet0 td wi Il hip rvs 


which aSSir(n pihiti r a r e.i.oiablei dnfaol t valtmlL' or a inot-t .tatd valti
 
l


iov ved. Mlie i xtent fitthi? atittmatic cottlr f t i in 
to tile vartali fi 


cf-t terr Lt1Iin ma(1 kniil thie
will ibe reported by pr nrit lliJ tie 1umilier 

for manual corn ectioti will lie
variables. affectd. ie facility 

tle prin ting of (qtic.ti onnialres wi th o[err rs .15 ain 
r#?tained by allowilg 


option in the autLom~atl- c rrection programr.
 

ii
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http:puJiS.lb
http:questionnA.re


2. Structure edit. 

the structure edit verifies that all the required data, and only
 

the required data, is present for all the questionnaires belonging to 

a household. the data in the questionrraire are organized into 13 

record types, each of which contains different information. th 

structure edit program will ve:rify that the neceiisary rcords are 

prc teit ard that there: i i cornsistenrcy bvtwt~en the houstuhold, 

ind ividual and husband's ne-t onniares. Lrrors; will tie corrLct-id 

manually by reference to the questionnaires. If the structure checks 

are iticorporated ti the data entry proqram-a, the -itructurt edit 

program will provide indepIldent cLrt1firmatiio that the data are 

correct and acceptable for 'ubsequent procetisiaq. Whenstructurally 
the raw data file i struLcturally correct, marginal distributions of 

prepare th editinq and automatic 

correction rules for resiolving inconsistencies. 
all questions will be printed to 

3. Date editing, imputation and recodling. 

he i ndavidual questionnaire contains the dates (if all the 

respoad'r.t'- pregnancies and uniouns. lInese date% are necessary for 

the construction of variablesl important to demogrdphic analysis, but 

to be useful the dates mut tie consistount arid -tored in a standard 

format. WF; has developed a geireralazed pro(jram for the editing, 

th' Jates containied ira WFS questionnaires.imputation and rL'codinL of 

this program do-,- a cnimprehenivie coriasitercy edit of the pregnancy 

aind tnion ai.torlics. Iii addition. it ha-s facilitieti for the 

incomplete dates and the construction of manyimputation tif mi .. aig] or 

of tiac' varaab l i. tieedcd f nr the utandard WF!i tabulations. I he 

a format whichvariables constricteLl biy the program are in standard 

the s t .tandard tabu 1 at ion package and 

facilitate tiahe preparation (if table-, niedeld for the iitial survey 

r epi r t. 

wiII permit tam of ie WF:S3 

to tristv tha' date* vdit piro(jr am, tiat' dato inf(ormation must be 

e;:tracted from tti' ia (lividtal tieistaurilnai r o. and corverted to a 

,%.t.nidard fcrinat. Ihe program tl acc ompl ii thi'i, called the date 

atr ac t ogram.~pr will a ii perform 'iome tiasit cons% tency checks of 

tho (..itv information aaald mal.e automatic corrections for any 

caf thae' Lorrection itatisticsinaCrjtallstvIaCiv dletL'cted. VLa:.lminatLiul 

pria ited ly tifa" date i.ter:at aradf date i'd it progr .am, ann the marginal 

diit-rtitionfs of t h date rPcod- varalablI.a' shtlaad jive a general idea 

of ctiit a Itial it y aind the riviaea f car ,anay Iat I fhar c'di tinag. 

anLtl ct)rai taoii and r cr ( ii lag.4. LOthcr adi t iaj. .att 

Maly (it th' var t.lt-l'. r c'r|aain eat for aire iiot recorded 

car mfrir ofa the variatale% tIdire:tly, taeit maa'.t tla (ca Atrtlt i'tod from uici? 

t fli- qulta .t a iclc.al' I a'. I () ,.1 iI a I V t.ahtl llt I () I Iifid t ib'.efltlIVFt .nial y s '. 

t Iaa--c' vsr ai I '. a o' c.aa.t r tat. t 'd iy a par (c(]r an *tril st rt'l iai a rec rlde 
W PI.-. Ifill. I o (T y 

. it 'r v (alvpar I -.ara', ,anl c t itaahrd aaalaIyt i l arrigraan's. 
I I e whi (_Ac i . t iIi laia. l'dfcar aI I fa telar' tar lar '.SIma if 

i oiacat r a t tae 

WI !i lpr #',. r I thie d a .t itll.r f or mj t t)r t it r ('( arch' v.r i.1t)tI a (if at I 

,.ati ,'y'. (Jlc'.cr I lat-il Icc WI I)atD a I-n it a'..ai J I Ill at a are- V1it a1., ; arje 

Ifho WI'.i staiicdard re(c ' ifarmat ,,haarald i I I-daa la)r the 'slame 

a.'1.a 1,caaa'il 1.era ala 4)vr'an I.o I t it WI ! ,t dia aap i t pa aIfjr am. IMfa ret(odet 

filc? will tIla f-ri..ctc'a fra m thi r.aw daItc a IIs- alinl thel' data' r ctll'ate 



variables. It may not be necessary to create all the standard
 

variables and some Rwanda specific variables will be required, but the
 

exact variables will not be determined until the tabulation
 

requirements are defined. Once tho tabulation plan is available,
 

specifications for recoding the required variables will be written.
 

'he specifications will include instructions for the detection and
 

automatic correction of any inconsittencies invulving the recode
 

variables. The recode program, like the date extract program, will
 

produce a summary of the, number of correctioni made and the variables
 

affected.
 

D. Tabulation.
 

There are no tabulation specifications yet, but the initial
 

tables produced should be a subset of the standard tables proposed for
 

inclusion in the WFS first country reports (see WFS Guidelines for
 

Country Report No. 1, [asic Documentation No. 0, December, 1911).
 

This will permit the use of the WFS tabulation package, the COCEN1S
 

generator, and tho standard table specifications, heaings and
 

variable labels associated with it. It will also facilitate
 

production of additional tables after the basic survey report is
 

completed. Tables from the household schedule can be done with
 
COCENIS.
 

lu
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esiiannaire description and sixe estimates, 

,Ten in the questionnaires ludivided for data entry 

a 

recordtype h are cribed below Household 
Areidntiie 'by sampling unit and household number,, Household 

mimbr'sare further Identified by their line number on the household 
ek hed4l..- 30th the Individual and husband's questionnaires are 

identified by the woan's lint number# 

t"ord~. 	 Characters per 

10 'Identification and cover page 17
 

11 Household member 12
 

'429 Individual questionnaire cover page 7
 
Section 1 -espondent's, background (0101-01201 24 
Sectio 2 atrnit umry120WI022 4 22 

30 Section 2 - Pregnancy history 4922-02351 13 

40 Section 2 - end (0=4-WI421 , 
Section 3 - Union history 40301--0329) 

57 

41 Section 3 - Former unions 03VY-333) 10 

50 Section 4 - Contraceptive knowledge/use 40401-0430) 41 

41 Section 5 - Open interval (0515-05321 31 

42 	 Section 3 - Closemd interval (053-05531 39 

43 	 Section 5 - Open/closed interval 49554-0544 30 

70 	 Section 5 - end (07-0591) 29 
Section 6 - Work history 40601-0627) 34 
Section 7 Husband's background 49701-01i9) 21 
Section 3l - Appreciation of demographic situation 

in Rwanda (cool-Mao) 	 AD 
102
 

so Husband's questionnaire cover page 	 I 
Section I- Husband's background 1"1H01-H191 24 
Sectioni 42 - arriag and fertility f 201- IS1 3 

42 

at 	 Section 3 - Contraceptive knowledge/useH3dI-431P) 24 
Section 4 - Fertility reulation 4"401-M271 
Section 5 - Appreciation of deme. situation-moic 

in ftanda 4H501-#l11 12 



Data entry volume And file tfi-d Uutimatuti. 

it$ 

Record Ibvrdub pe~r Ch'at .*cturti to Chdaracterui n 

ky0 1JJ0dr Ue tott 2")tdil 
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30 6 C.1)2(-) 

6740 57 


b
501 49 

(0)
93 251~ /14) 44 1 

-IL J0 ( (A rsratlot a -saus st*red t.11 190 

eta*4~tests us e bteVfi taatr4000 N rs ie laa U6Lttt 4 

I Sb btI" t Itojtl cartrtso!j-I * Of U tIAt IOS (5 vs xh Ii its 

Arel tail vitt t4 #1 be,1sitoij tttt hstis tt ,*selol It tat ni is? 


f vi tar0,
 

at et I le 4144^11r tit f tsr 4tftf.' I n gota.Iliau Sw4A&1jvst. &I$ par 0t tssetts 


I ot to so,
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Appendix 2 - Data processing system flowchart.
 

1. 	 Office processing.
 

A. 	 Receipt and control.
 
Py gistrLGt 

1. 	 Sort questionnaires by household 


and line number. 


2. 	 Count households, individual
 

and husband's questionnaires.
 

3. 	 Compare to dabtrict control sheet 


arid 	 rosole di ferences. 

4. 	 Record totalh, on district summary
 

form.
 

Complete household list form.
5. 


B. 	 Uff ce editing and codaing. 

I. 	 Verify content of
 

questi onnai re.
 

2. 	 Uode opL.I- entJ anrc!
 
arnd other quoultions.
 

question­
naires
 

from field
 

Of ice 
receipt household
 

Iquu~tion-I 

iatres by I update 

di--trict district 
file 

& coded 

|itupI data 

r ritry 



2. District file system.
 

A. 	 Create/update district file. 


I. 	 Create district file from 


district summary form.
 

2. 	 List file and verify manually.
 

3. 	 Correct errors. 


B. 	 Update district file with
 

households surveyed.
 

1. 	 Accumulate household lists
 

until sufficient number for entry. 


2. 	 List file and verify manually.
 

3. 	Correct errors. 


4. 	 Must be done before questionnaire
 

data entry for district.
 

C. 	 List district file. 


1. 	 For manual verification. 


2. 	 to show data entry status.
 

district
 
summary
 

form
 

DISIRICTi 
update 

district 
file 

when . list file, 
correct until 

te correct
 

"
 

household
 
list forms
 

DISIRICT2
 
update district
 

with hh's file
 
surveyed
 

DISIRIC3
 
list
 

district
 
file
 

district
 

file
 
I/isting
 



Data entri and consolidation.
3. 


A. Data entry by district.
 

1. 	 Verify district. 


2. 	 Verify/update dislrirt file 

for each household entered. 


3. 	 Create district
 
questionnaire file.
 

B. 	 Verify data by district.
 

1. 	 Re-enter data.
 

2. 	 Compare to original
 
and resolve errors.
 

3. 	 Accumulate statistics. 


T[edited J
 

& coded
quests.
 

question-

I'
 

ENTRY1
 

district
 
enter filec
 

.datja
 

naire fil 3
 

entered
 
quests.
 

-enter

question-


IENTRY2
 
district
 

verify file
 

data
 

aire to print
fll 


data status
 

Ste data
 
cii-o idat ion
 



C. Data consolidation.
 
Ste
 

1. Select verified districts. 	 3C
 

2. Sort by district, household, line
 
record 	type, sequence. v
 

verified
 
3. Print district summary. 	 quest.
 

4. Merge with previous raw data file.
 

5. Print raw data summary.
 
F- EN ¥Y 

1.select I !district
 
Idintricts file
 

district
sote 


~file 	 for 

~control 

w2. print raw data
 

e di
 s r tu
to 


Sdated raw data
 
raw data summary
 
Sfile (
 

~file for
 

control
 

to structure edit
 
when sufficient data
 

available.
 

1/
 



4. Structure edit and corrections.
 

A. Structure edit.
 when no
 

errors
1. Test for presence nf 
 consoli­
correct records. 


from 3C dated/
 

or 48 orrected
2. 	 Print orror 

questionnaires. (raw data
 

STRUCT jI
 

structure
 
vdi t 

B. Error crrections
 

Serror "
 

B. Error corrections. 	 cc __d-e 
 co 	den
 
corr- on
 

1. Retrieve quetionnaires. 	 t 
 /ion-,
 

2. Code corroctions.
 

CORRECTE
3. Enter corrections. 


correc- key
4. Correct raw data file. 
 tins orrections
 

5. Repeat until no errors. 	 i
 

file 

CORRECTOR
 
data correct previous
 

Ldictionjary 7,raw data raw data
 
ffile file 
 file
 

corrected corre~ction
 
ls
 

data
raw 


file for
 
control
 

I II 



5. 	Editing, automatic correction
 
and recoding. 
 T 

A. 


B. 


2. 


3. 


4. 


5. 


C. 


1. 


C. 


1. 

2. 


3. 


Print raw data marginals.
 

recodina. data 


dictionary 


S 

editing, imputation and
coDate 


Edit and correct 
date 


format errors.
 

Edit and impute dates. 


Recode dates. fdate 


Print error and
 

correction/imputation
summaries. 


Edtratomaticinorrectionil
arecoding.fia
 

corec
dawdta.t
 

Exrcd dat. nomain 


Edit, automatic Correction
 

and recading. 


Edi t and 
correct data. 

Recode data. 
L p 

Print error and final 

correction raw data 

summaries. file 

raw 	dat
 
file 

print distri­marginal
A LS 

MA R-marginals c tion
 

I
 

SEXTRACT error and
 
extr,edit correction
 
c o correct summaries
 

info.
 

I 	 dateexrtie
 

il 	 05
 

F 	 lerror and
FEIR 


date edit, ._. imputation I
 
imputationsumre
 
recoding "
 

dat
 

fl
 

ECOD error and I 

edit, _ correctionI
 
f summaries_
correct 


& recode
 

~tabulation
 

r ee 	 t 



6. 	 Tabulation.
 

A. 	 Print recode Lile marginal
 
distributions. 


data 

dictionary 


file 

0. 	 Print cross-tabulations.
 

1. 	 Generate COCENTS commands from
 
table specifications, standard 

table headings and labels. 


Print cross-tabulations
 

with COCENTS.
 
2. 


/ 


recode
foi 


recode 

MARGINALS recode 1iI
 

print marginal
 
marginals distribu­

t 

table
 
specific-


COCGEN table
 
generate headings &
 

COCENTS labels
 
ommands
 

I COCEN7Si
 

print crossI
tabulitonol
 

tabulationsI
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Appendix 3 - Data file summary.
 

1. District file.
 

This is an indexed sequential file containing one record for each
 
sampling unit (district). [he file contains master sampling
 
information, interview and data entry status for each household in the
 

district. The file is used to verify the questionnaire identification
 

and to control data entry. Record size is 200-250 characters and
 
there are 10U records.
 

2. Questionnaire tile.
 

This is a data entry work file. A file is created by the data entry 
program for each district entered. It is read (and modified where 
required) by the data veriflcation program. After verification, the 
data is copied to the raw data file and the questionnaire file for the
 
district is deleted. This is a sequential file with variable length 
records. the average si:e of a district file is 12vu records (42,000 
characters).
 

3. Raw data file.
 

his is a sequential file ijith variable length records used to
 
accumulate the questionnaire data after it has been entered and
 
verified. Data are added to the file by the data entry consolidation
 
program and updated by the correction program. The final file will
 

contain approximately 120,000 variable length records (21-112
 

characters) and approximately 4.4 million characters. Since this is a
 
sequential file, three generations of the file will be maintained on
 
separate d:ts for security. 

4. Correction file. 

This is a sequential file with variable length records c-iotaining
 
corrections for errors detected in the structure edit. this is a
 

temporary file and will contain a maximum of 4.UO0 variable length
 

records (25-400 characters) and 40,JO0 characters.
 

5. Data dictionary files.
 

There are two sequential dictionary files to define the raw data and
 
recode data files. these files are used to document the data files
 
and to define their contents for generalized software. Ihe files 
contain fixed length records (M0characters) and will have 
approximately 'o0 records each (160.000 characters). 

b. Date etxtract file. 

this is a sequential tilt with variable length records uled ar a work 
file hy the date edit. imputation and recode program. lhe file will 
conktain appr(ximately Iti.tiU0 records (',4-432 tharacters) and 
approximately 1.4 million characters.
 

.11 



7. Date recode file.
 

This is a sequential file with fixed length records containing date
 
dependent recode variables created be the date edit, imputation and
 

recode program. The file contains 6000 records of 190 characters each
 
or 1.2 millton characters.
 

8. Recode file.
 

This is a sequential file w.Lh fitted length records created from the
 

date recode and raw data files by the recode program. this file is
 
used for tabulation and analysis. It contains 6000 records of 512
 

characters each or 3.1 million characters.
 

9. Table specification and library files.
 

These are s~quential files containing the table specification and
 
headings/labels for use by the COCENIS generator tabulation package.
 
Both files have fixed length records (60 characters) and will contain
 
approximately 6,000 records (480,000 characters) each.
 



National 1-ertility Survey
 

Appendix 4 - Program summary.
 

1. Programs to process the district file.
 

A. DISIRlUTI - create district file from district summary.
 

B. DISIRICI2 - update district file with households surveyed.
 

C. DISTRICI3 - list district file.
 

2. Data entry and consolidation.
 

A. ENIRYI - enter questionnaire data. 

U. ENFRY2 - verify questionnaire data, resolve errors.
 

C. EN;1'Y3 - extract data from verified questionnaire files.
 

D. ENIF(Y4 - consolidate entered data, print data entry status.
 

3. Structure edit. 

A. SIRUCT - check questionnaire structure, print errors.
 

B. CORELEIE - enter corrections for structure errors.
 

C. CORR IEOR - correct raw data file.
 

4. Editing. automatic correction and recoding.
 

A. EXITACI -


V. FDEIk -

C. EUDL ­

5. labulation.
 

A. MAR[SINALS 


D. CO(:UEN 


L. CUCENI S 

Ueneralized 
!ut vey. 

extract, edit and correct date information.
 

date edit. imputation and recoding.
 

edit, correct data, create recode file.
 

- print marginal frequency distributions.
 

- COCENIS generator; create CUCENIS
 

command% from simplhfied table specifications.
 

- cjooeralized cross-t'uulatiun paclage. 

program or paclage available from World Fert-.lity 

Already installed at Cwnsus tlireau. 
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Appendix 5 - Data processing estimates.
 

1. Office processing.
 

60O0 quoestionnaires ki 15 quest./person/day 4UO person days
 

400 person days / 5 editors/coders U days (4 months)
 

Note: if the rate of processing is less than 15 questionnaires/day
 
additional c.di tors/codrs will have to L added. 

2. Data entry and verification. 

A. District file creation and update.
 

24,000 characters 0 4,uuO characters/hour h hours (I day)
 

8. Qluestionnaire data entry and verification. 

3,200,000 chas acters d 4,uUL charactt:rs/hour = 3OU person hours 

1(10 person hour- . ( entry and verification) 1-1,600 person hours 

1,60L) pvrson hours Ld 30 hoU rS/pmrSOn/WOL'k 53 person weeks 

53 person weeks / 4 operator; = 13 week- (3 months) 

3. System desigr and programminj. 

A. Data entry and structure edit. 

_nctivity 	 9100Pg~edtlme
 

Prepare rodebook and data dictionary. 1 week 

Design district file programs. I week 

Dosi gn data tirtry lpi up ain. 2t-weeks 

Designi strticturv edit program. 1 week 

Write, test and dtcument district file programs. I week 

Write, tvst and dthcument data entry programs. 4 weeks 

Write, test and document structure edit program. 2 weels 

Modify, initall and test cnrrection program. 2 weeks 

Train correctors. 1 weel 

Modify. install and test marrqioals program. _._ gk 

lotal 	 12 weeks 

Note: 	 Actual time estimatui are not (livon becatisu there is 
considerable over lap hetween activities. As a result, the 
total is not the sum of the individual estimates.
 



U. Edv ing, automatic correction, recodlng and tabulation.
 

Prepare edttn , automatic correction and recoding 4 week5
 
specif icatlons. 

Prepare tabulation specificat, )ns. I weak 

Modify tabulation libraries. 2 weeks 

Write, test and ducument datu uxtract program. 2 week6 

Modify, install and test d.ate udit, imptitation and 2 wueks 
recode program. 

Wl~ti, tes~t .nd document t' atitomat c curr ect ion 3 weeks 
aild recode projram. 

Modify, install and tuet tLCL-NI,= gtuirator program. 2 weeks 

Test tabulationi upecificationis. _3wEia 

iotal 12 weels 

4. Computer Lime reuirtilrlnuits. 

A. Program compilation and testing. 

Data entry and structuru id lt. 	 6U hours 

Editing. atitomatic corructiowo, recoding and tabulation b&.AtQL.:. 

fotal program duvelopment (over 4 months) 	 120 hours 

B. 	 Data pro(cvs-sirItr . 

CreatL./upd-ALu dt.tricit filu (b huurs data entry) 1U hours 

UVietionrairu data Lortry 11U hours 
(uslng 4 ttr minal| ,.imil tan ously) 

'itruirttore- 1.11tinq (5 rurini ): 1. hours/run) 7.5~ hours 

Correctinis (' runs x 1.tj ht)ir-s/ru,) 7.5 hours 

kaw dat.1 marginal.. & hours 

Data tra:t ind iolit (4 ruiv, ): 2 hours/run) 0 hours 

-dat atutomtic or, r u 	 hoursc orrorc ti .ti vctcd [ 
(4 run x ' hotr t/r tir) 

(lot.)dol file'marqaultial 0 hours 

lab t. i of (100 t.,i I L'S: It) ruin!. ); I hotr/run ) 1%.Q..tjir S 

Iotal flata proces.sio 1 () '+. dat.i Itfitry) 6U hours 
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Ws inal verio of quest Iannat ro* ONAPO 

Prear office processing manual. 
* 	 an coding'manusle OIAPO,-A.-diting 
b Codebook and data dictionarys DP 

3:DsiV istrilt filef data entry and DP 
strue ad 	 progra. 

4. 	 aml arang coders. NPIP 
pi a suvelt quesvraonnalrei' 

5. 	 Completedstrtdt summery form, ONAPO 

test and ouetdsrc ieD1Wifteprogrims ~ ftdmtot ieO 
7. Create, district Me 	 PP 
B. Writtu, 	 tet and document data entry program*#~ DP 

D___ 
10,; Wrte test and d.acument srcuedioP 
9.o TrainV data entry operators, 	 P 

'..Installmand test correction program. DP 
12. 	 Train correctors* ONAPO/OP 

~S0Install and test aginals program* DP 

14. Prepare 	draft tabulation plan. aNAPODP 
15. Pqpar~dlt~n~.94t tic correction and Pec8 

14. Pr? re 	tabulation speciE icstions and LP 

17. Wite 	test and document date wstract up 
progrm 

Igo Install and test date edit and Imputation DP
program* 

19. Hrt 	 tt~and drec~m edt automatic OP 

20s InstallI and test COCIT geneator program. OP 
21. test tabulation specification** 	 up 
22. Train local staff to use tabulation system. OP 

M4ay 83 

flay-June 83 
July 03 

July-Aug. 03 

Jl-u@8
 

Augo B3
 
Aug. 83
 

Aug. 03
 
Aug.-Sept. 83
 

Sept. 83
 
Sept.863 

Sept.683 
Sept. 13 
Sept. 83 

Aug. -mt. 83 ~ 

Dec. 83 

Jan. 84 

Jan. S4 

Jan.-Feb. U4 

Feb. 04, 
Feb. 04 
Feb. 84 
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Appendix 8 - technical assistance proposal. 

Two technical assistance visits of eight weeks duration are proposed: 
the first to write, test, install and train the UNAPO staff to use the 
data entry and structure editing porticn of the system; the second has 
the same objective for the editing, automatic correction and 
tabulation portion of the system. Each visit is to be preceded by 
four weeks preparation in Europt?, including two weeks at the World 
Fertility !iirvey hedquart. ri in London. 

Visit I: propued dates Ougust - September 1983. 

Preparation: Jily, 1903. 

1. 	 Prepare questionnaire codebook.
 

2. 	 Design district file, data erhtry and structure edit programs. 

3. 	 At WF5 headqtartvr5., London. 

A. 	 P'repa.re raw data dictionary and [UIDUL file description. 

3. 	 Review program de's.igi and prepare preliminary
 
version- of prrqrams..
 

C. 	 Modify WFIJ ftwaro packages. MAR(INALS and CORRECTOR,
 
for NCR H2no.
 

0. 	 Iran,.fLr !..ftware anid data dictionary tu NCR disk. 

4. 	 At Ki gal i, Pwamnda. 

A. 	 Systvm orintat ion for UNAI' ,.taff. 

D. 	 Complvto, tec.t anrd d(cumLnt di ctrict file, data entry and 
striar ttur(a E'1it. pr nor .mi. 

C. 	 Create i-.r ict fi r. 

D. 	 Iraiii dit a uvttry operatflrs;. 

F. 	 Incitall ,arnd tiit UMPl[fdI-.1OR and MARI.INALI. programs. 

F 	 I, an corru(,toru. 

U. 	Assisrt with prt-paritiori of draft tabulation plan. 

http:P'repa.re


Visit 2: proposed dates January - February 1984.
 

Preparation: December, 1983.
 

1. 	 Prepare editing, automatic correction and recoding specifications.
 

2. 	 Design editing, automatic correction and recoding programs.
 

3. 	 At WFS headquarters, London.
 

A. 	 Prepare recode file dictionary and COBOL file description.
 

D. 	 Review edit, automatic correction and recoding specifications.
 

C. 	 Modify WFS software, FDEIH and the COCENTS generator,
 

for NCR 8250.
 

D. 	 Iransfer software and data dictionary to NCR disk.
 

4. 	 At Kigali, Rwanda.
 

A. 	 System orientation for ONAPO staff.
 

B. 	 Complete, test and document date extract and automatic
 

correction/recodP programs.
 

C. 	 Install and test WFS software packages, FDEIR and
 

the COCINS generator.
 

D. 	 test tabulation specifications and prepare sample tables.
 

E. 	 Train UNAPU and other local staff to use tabulation system.
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Local Exchange Cost
 
Item _ggst rate us $ 13MAh
 

Salary (12 weeks) 9,600
 

Per diem 

London (12 days @ 50 pounds) 600 1.60 960 

Kigali (5b days @ $/2/day) 4,032 see note 1 

(56 days @ $84/day) 	 4,704 see note I
 

Travel
 

Paris-London-Paris UK pounds 60 1.60 96
 

Paris-Kigali-Paris FFR 8630 7.30 1,180 see note 2
 

Computer time and supplies
 

WFS computer time and software ? sbe note 3
 

NCR computer time ? see note 4
 

NCR disk ? see note 4
 

Total per visit 15,868 or 16,540
 

x 2 visits 31,736 or 33,080
 

Notes:
 

1. 	Per diem rate is $72/day if U.S. embassy apartment is used and
 

$84/day otherwise.
 

2. 	This is the excursion fare.
 

3. 	No rate is established, but should be able to negotiate a
 
preferential rate.
 

4. 	NCR computer ex:penses will have to be determined from NCR
 
offices in London. Costs for computer time and a disk, should
 
not exceed 150 pounds sterling.
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III. Comments on data processing of the National Agricultural Survey.
 

The National Agricultural Survey will be conducted by the
 
1984. The survey will
Ministry of Agriculture from July 1983 to July 


a
150 sampling units with 15 respondents per sampling unit for 


total of 2250 respondents. Data will be collected by weekly visits tc
 

all of the farms. Information is recorded in 


cover 


seven different
 
the survey
questionnaires at different periods during the course of 


and much of the information will be summarized manually. Only four ol
 

A summary of the
the questionnaires will be processed by computer. 


data to be processed with estimates of 
the volume to be entered and
 

the time when it will be available appears in Appendix 1.
 

A series of proposals for data processing involving various
 

computer hardware, chiefly micro-computers, were made by different
 

1982. fhe current proposal, and the first
agencies between 19B0 and 

International
for which any programming has been done, was made by the 


the U.S. Census Bureau. The system is
Statistical Programs Center of 

the NCR Century 8250 computer currently
designed to be implemented on 


rhe system was
being used for processing the 1978 population census. 


designed by ISPC and the programming is being shared between ISPC and
 

a Rwandan programmer who completed the ISPC data processing course in
 

1982. Programs have been written for processing the pilot survey, in
 

Washington and Kigali. The work in Kigali has been done on the
 

the NCR agents, SOMECA. This work
computer located at the office 	of 

the census
will be transferreL to the government computer as soon as 


processing is completed.
 

The data processing system is complete, but appears to have been
 

designed without consulting the survey organizers. Basic tabulations
 

and the necessary data validation checks and recoding instructions to
 

produce tabulations were prepared by the data processing advisors.
 

The system could also be improved by integrating the data files and
 

some of the processing operation-. thus reducing the number of files
 

The Rwandan programmer
and programi which make up the 	system. 

qualified, but lacks experience. He i
assigned to the survey is well 


alsn required to perform every data processing activity himself, from
 

entry of the programs he has written to supervision of the data entry
 

operators. As a result, program development is falling behind
 

schedule. rhe system designers should try to get the survey
 

organizers more involved in data processing, perhaps by giving a
 

general presentation of the system capabilities and the
 

They should also consider mor
responsibilities of everyone involved. 


integration of system components to streamline the system and reduce
 

the number of programs required.
 

Ihe survey staff have expre.sed the desire to have a 

to do some of the survey processing and the budgetmicro-computer 
of computer hardware. SIuch a computeprovides funds for the purchase 


would be useful as backup for data entry, statistical analysis which
 

cannot be done on the NCR computer, word processing for the
 

preparation or reports and manuals, and for budgeting arid financial
 

applications. lhere are three important consideratLiuns in selecting
 

micro-computer for the s.iirv, y. First. software must already exist fo 

because the limited programming resourcesthe applications required, 

available are already totally committed to the development of program
 

for the primary data processing system. Second. the problem of
 
either by purchasing
maintenance and repair needs to be resolved, 

provideseveral independent systems which can share (omponerits and 



supply of spare parts and training
 

someone to isolate and correct machine faults; or by making
 

arrangements with a micro-computer dealer in East Africa, most likely
 

Nairobi, for maintenance and repairs. 


mutual backup; or by purchasing a 


third, provisions should be 

made for the transfer of data between the micro-computer and the NCR 

computer. This is straightforward in principle and the CROMEMCD 

the Census Bureau for this
system was installed two years ago at 


purpose. Software is required to provide a communi -ations interface
 

between the micro-computer and the NLR computer and this software has
 

not been written. Another aspect of 
the data transfer problem is the
 

the primary storage medium for
compatability of diskettes, which are 

a wide variety of diskette formats
micro-computers. There is 


available and these are usually incompatible, often even on
 
There are two options
micro-computers made by the same manufacturer. 

permit the transfer of
to insure compacability of diskettes which will 


(or be capable of
information, he micro-computer purchased must use 


producing) the 
same diskette format as the CROMEMCO system already
 

the Census BUreau or a second micro-computer of the same
installed at 

model as that selected for the survey must be installed at the
 

The second option will also provide the
government computer center. 


redundancy and backup mentioned under maintenance above.
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Appendix 1 - Data summary and estimates.
 

Household data 

(collected at 

start of survey) 


Seasonal data 

(collected 

every 3 months) 


Field measurements 

(collected each 

planting season) 


Production data 

(collected each
 
harvest season)
 

Data entry estmates
 

Tyge of data 


Household schedule 


Seasonal data 1 


Field measurements 1 


Seasonai data 2 


Production data I 


Seasonal data 3 


Field measurements 2 


Seasonal data 4 


Production data 2 


Total 


Characteristics of the head of household
 

Summary of household members
 
Agricultural labor: 5 activities by 10 crops
 

Inventory of agricultural equipment
 
and livestock
 

Agricultural marketing
 

Labor inputs by number of days
 
and persons involved
 

Animal production
 
Agricultural and livestock marketing
 

Total size of the holding
 
For a sample of 4 cultivated fields:
 

size and characteristics of field,
 

crops planted and previous production
 

For a sample of I non-cultivated field:
 

size, characteristics and use of field
 

Total production for 14 crops
 

Estimated volume Estimated time
 

Chars./ Total Person Person
 

Available 


Sept-Uct 83 


Nov-Dec 83 


Jan-Feb 84 


Mar-Apr 84 


Mar-Apr 84 


May-June 84 


July-Aug 84 


Sept-Oct 04 


Sept-Oct 84 


guest. 


273 


58 


315 


58 


58 


58 


315 


58 


58 


33
 

characters hours weeks
 

600,OOU 100 3 1/3
 

120,000 20 2/3
 

700,000 120 4
 

120,000 20 2/3
 

120,000 20 2/3
 

120,000 20 2/3
 

70U.UL) 120 4
 

120,000 20 2/3
 

_IVL5Q -0 ­

2,720,000 480 15 2/3
 


