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1. Introduction and general description of the mission.

The purpose of the mission was to assess the data processing
$acilities in Rwanda and to develop a plan for the data processing of
the National Fertility Survey to be conducted by the National
Population Office (ONAPO) later this year. Shortly aftter my arrival,
1 was also asked to review the data processing requirements of the
National Agricultural Survey which will be conducted from August 1983
to July 1784,

Data processing has a very short history 1n Rwanda. The first
computer installed in the country was an NCR Century B250 purchased by
UNFPA for the processing of the 1978 population census. The machine
was delivered at the end of 1978, but was not completely operational
until February 1980 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, saftware and electricity problems
which were finally resolved by the end of 1980.

The only computer application to date has been the 1978 census.
lhe computer was used for on-line entry and validation of the census
during 1980 and 1981. Tabulation began 1n 1982 and is scheduled for
completion at the end of May 1983. System design and programming for .
the census were accomplished by three different U.N. experts assisted
by a Kwandan counterpart. CUCENIS was installed in March 1980 by a
team from Delta Systems Consultants under cantract ta U.S. AID. At
that time, five Kwandans and one of the U.N. experts were trained to.-
use COCENTS.

1t has always been the intention of UNFPA to transfer contraol and
responsibility for the computer to the Kwandan government, but no
specific arrangements were ever made for effecting the transfer.
During my stay, a TELLEX was received from UNFPA headnuarters
announcing that the computer would be transferred to the government at
the end of May. Unti1l now, the government has made no formal
arrangements for the operation and ma ntenance of the computer. The
data entry operators for the census have already been laid otf and
assignments for the remaining census data processing staff have not
been determined.

A meeti1ng was held under the direction of the Director of the
National Statistics Uffice, Ministry of Flanning on April 26 to
discuss the data processing requirements of potential users of the
government computer. There are four surveys which could use the
computer facilities in the coming year: the National Agricultural
Survey to be conducted by the Ministry of Agriculture: the National
Fertility &% -vey to be conducted by UNAFO; the 1981 census
post-enumeration survey (also called the demoqraphic survey) carried
out by the Statistics Ofti1ces and o budget survey to be done later
thia year, also by the Statistics Utfaice.

lrom the rough estimates ot data processing requirements |
described 1n the meeting. the compater should be able to satisfy the
requirements of thoe four ourveys, but additional memory and terminals
may be roequired, The census post-enumeration survey 1s the unknown
factor. his was a large survey (a 1u% sample of the population or
about S00,000 people) and 1t will require conmiderable computer
resources.  Pinancing ftor this survey 16 1n doubt and there 15 a
possibrlity that the quoestionnaries will have to be coded agarn,



Moreover, no one has been assigned to do the system design and
programming. The other surveys have more modest requirements: the
agricultural and budget surveyes are multi-round surveys which will
collect and process data over the course of a year: the fertilityv
survey will require intensive data entry operations for a two or three
month period {followed by reduced requirements tor background
processing (editing, recoding and tabulation). The agricullural and
fertility surveys are both 1n a good position to use the computer,
since their data processing systems have already been designed and 1n
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 organi1ze 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 operationss;

2. submission and scheduling of production jobs;

3. provision ot program development tacilities - entry of
programs, compilation and testings

4. allocation and security of data files stored on disk;

5. allocation of maintenance and operational costs between
users 1n a reasonable and equitable way.

The computer center will require an effective admnistrator,
backed up by a qualified technical advisor. These p ople should be
identified soon and it they are not available, should be requested as
part of a technical assistance project to develop the computer center.

1 would like to thank everyone at ONAPO, the Census Bureau, the
Agricultural Survey and AlD, who by their warm welcome and
co-operation were of great assistance in the work ot this mission.
Special thanks are due Alain Mouchiroud, for his generous hospitality
and willingness to help 1n any way possible.



Appendix 1 - List of mission contacts.
U.S. AID

Eugene Chiavaroli, AlD Affairs Oftficer
Alan Getson, Population Program Qfficer
Brice Lerner, Administrative Otticer

National Population Ottice (ONAFPL)

Madame Gaudence Habima Nyirasafari, Director
Alain Mouchiroud, UNFPA expert in demography
Christophe Boneza, demographer
Monique Mukamwanzi, demographer

Census Bureau (BNR)

Silas Nyibizi, Director

Gervais Condo, Assistant Director

Carlos da Costa de Carvalhao, UNFPA expert in demagraphy
Bernard Ntabahwana, programmer

Festus Mutarasisi, programmer

National Agricul tural Survey

Serge Rwamasirabo, Director

Yvon Dejaegher, Director ot field work

Jean-Marie Gehene, programmer

Other contacts

Ephrem Twagirayizu, Director of Statistics Office,

Ministry of Planning
Joseph Thiobault, SOMECA technical representative



Appendix 2 - Description of computer facilities at the Census Bur
Manufa.turer: NCR Model: Century 8230
Memory sizer 128K bytes
Operating system: IMOS 111 (uses approximately 34K bytes)
Pec-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

1 000 line/minute printer
Software:

programming language: COBOL

aother software: text editor

statistical package: COCENTS

Principal use: processing of 1778 census.

Manufacturers CROMEMCO Model: System 2 (2-2D)
Memory nize: 64K bytes
Operating system: CROMEMCO DOS
Peripheral equipment:
1 Hasaltine video display unit
25 174" ¢loppy disk drives (double sided, double density)
1 CROMEMCO character printer
Software:
programming languages: I-80 assembler, structured BASIC,
' FORTRAN IV with RATFOR, COBOL

packages: word processing, data base, text editor

Principal use: training;
interface with NCR BZ50 for data transi.r.



11. Proposal for the data processing of the National Fertilaty
Survey.

A. Background.

The National Fertility Survey will be conducted by the National
Population Office (DNAFO) between August and November, 1943, The
survey 1s designed to descibe the levels, trends and determinanls uf
human fertili1 y 1n the country and to provide other tmporcant
demographic i1nformation. The questionnaires are modelled atter the
World Fertility Survey questionnaires used tn fertility surveys 1n 42
developing countries between 19/4 and 17034, and consist ot a household
schedule, a detailed i1ndividual questionnaire for all women ages 15 to
49 and questionnaire tor a sub-sample ot the husbands of 1nterviewed
women. The sample consists af 100 sampling untts (districts) and 1s
designed to produce an average of &0 households per sampling un:t with
an average of one eligible woman per household. Ihe husband’s
questionnaire will be administered to a 29% sample of the husbands ot
1nterviewed women who are currently 1n a monogamous uniaon. The
overall sampling rate ot husbands 1s expected to be 12.5% of
interviewed women, so the sample will comprise &, U000 households, &,000
indi1vidual respondents and /50 husbands.

The data processing system proposed 1n this report tallaws the
recommendations af the World Fertility Survey publication, "Data
Frocessing Guidelines", (Basic Documentation, No. 11, Volumes 1 and 2,
May 1780). It deviates trom standard WFS practices for machine
editing to meet the objective ot producing the basic survey
tabulations within four months ot the completion of field work. This
proposal assumes that the government computer center described above
will be operational and accessible by the time processing is to beqin
(August, 1Y83). It turther assumes that software developed by the
World Fertility Survey will be available tor use on both the WFS
headquarters computer 1n London and the NCK computer at the government
computer center.

B. Data preparation.
1. General.

Data prepar ation requires manual processing ot the
questionnaires, followed by machine processing to convert the
responses in the guestionnaires to a format suitable tor computer
processing. Manual processing will be done 1n the tertility survey
oftice which should have sutticient space tor the personrel required
and storage of the questionnalres. The survey ottice should be close
to the computer center to tacilitate che delivery ot questionnalres
and resolution ot admmstrative and technical problems.

lThe survey oftti1ce statt should conuist of o minimum ot 9
editors/coders, . controllers/correctors and a supervisor. The ottice
staff should attend the 1nterviewers trainming cour se ta insure they
thoroughly understand the guestionnaires. o training will be
supplemented by specitic training th procedures tor ottice processing,
data entry and error courrection. As part ot their troining. they
should transcribe 5S0-100 questionnaires {rom the pi1lot survey to the
tinal version of the questionnaire. lhese questionnaires will
subsequentlv be edited, coded and used tor testing the computer
progr ams develouped tor the survey., The prucedures for ot tice
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processing will be published 1n a manual which should be prepared as
soon as the final version of the questionnaire and the basic cading
1nstructions are aval.able.

Data preparation 15 scheduled to proceed 1n parallel with the
t1eld work, beginning two weeks atte” the ti1¢ld work begins and ending
tour to si1x weeks after 1t 15 completoed. This 1% an ambitious, yet
teasible. schedule which requires therough trarming hefore the work
begins and full time supervision while 1t 15 underway. the schedule
15 based on a processing rate ol 15 household. per person per day. 1t
this rate 1s not achioeved, extra statt must Lo assi1gned. lhi1s can be
accomplished by ei1ther training more people than are required
initially or by re-assigming 1nterviewers tao the ottice statt, when
they have timished the field worl .

2. Utti1ce processing.

Otti1ce pracessing will be done 1n two steps: receipt and control
ot the questiunnaires as they arrive trom the fi1eld and edi1ting and
cading ot the questionnaires tor data entry. As guestionnaires are
received from the t1eld they will be vrganized by district and
sequenced by household. Ihe 1ndividual and husbands questionnaires
will be sequenced by the line number ot the woman and 1nserted i1nsi1de
the housechold schedule. At the same time, the count ot complete and
1ncornlete household, 1ndividual and husband’s questionnaires 19
compared to the totals recorded by the fi1eld work supervisor. Antter
all discrepancies are recolved, the totals are recorded on the
district summsary form and the hauschold li1st containing the result of
the 1nterview tor each household surveyed 15 compl eted. Ihe household
lists are used to update the distract t.le which 15 stored 1n the
computer to chect data entry and prepare periodic data preparation
status reports.

when the receipt and control procedures are t1mished, the
questionnalres are passed (by district) to the editing and cading
step. tditing 14 similar to the veri1tication done by the field
supervasors and 1ts purpose 15 to verify that all questionnaires have
been correctly ti1lled 1n. Special attention should be pard to
veri1fying that skip 1nstructions have been tollawed and that the
filter questions which control the ak:ps are consistent with the
previously recorded rasponset. ihe guestionnalre 1s larqgely
pre-caded, so the coding ot open-ended and certain owther questions
will be done at the same time as the editing. Coding instructions
will be propared tor each question to be coded and will show the
correspondence hetween reaponses and the numeric codes tu be recorded
1 the boxes printed on the questionnarr e,

S Data entry.

Pata entry will be done on visual display umits (terminals)
directly attached ta the compater and wall ve controlled by programs
written specitically tor the terti1lity survey questionnalres. There
are three stages of data entry: daastraict ¢ale creation and update,
entry ot the guestionnalr e data and verittication of the questionnaire
data. Ihe district ti1le 15 created trom the district summary torm and
1s updated with the ntor mation 1n the household lists prepared during
the contral ot the questironnaires. lhe ti1l« contains sampling
intormation and the processing status Ot each household 1n the sample.
the tile 1 created and updated directly usina a video displav unit.,

*
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Its contents are verified visually by displaying 1t on the terminal or
listing 1t on the printer. (he f1le 15 used during the entry ot the
questionnaire data to verify the questionnalre 1dentitication
(district and household numbers) and to record the data entry statusg
of the housshold. Detailed or summarized data entry status reports
can be prepared by listing the district file.

the questionnaire data tor a district can anly be entered after
the district #1le has been updated with the houschold list tor the
district. The district and household numbers are entered tairst and
checked against the district tile. 14 the household number does not
appear 1n the district tale or 1 1t has already been entered, the
household will te rejected. After the 1dentatication, the household
schedule data are entered, fallowed by the individual and husband’'s
questionnaires, where applicable, 1n sequence by the line nmber ot
the woman. lhere 15 a possibility that structure checks (see machine
editing below) aond checks to verity the skip pattern of the
questionnaire will be 1ncorporated 10 the data entry program to
guarantee that the data enterced 16 essentially consistent.

lhe questionnua.re data entered will be stored by district. When
the entire district 1s entered, the data will be veri1tied by entering
the questionnaire data again and comparing 1t to the data stored 1n
the computer ti1le. Discrepanciles will be resolved by examiming the
questionnaire and modifying the originally entered data when
necessary. Districts which have been completely entered and verified
will bhe consolidated periodically (minimum ot once a woek) and added
to the raw data t1le. which will eventually contain all the data from
the survey.

. Machine editing imputatian and recoding.
1. General.

The World Fertility Survey data pracessing guirdelines recommend
thorough machine editing to detect inconsi1stencies 1n the data.
fuestionnaires with 1nconuistencies are corrected manually by
reterence to the original guestionnaires and coding corrections to be
applied to the raw data file. the objective of machine editing 1s to
produce highly consistent data that 15 suittahle tor sophisticated
demographic and ustatistical analysio. This process 1s time consuming
tan averaqge of 19 months per survey) and a recent evaluation of 1ts
benefits suggests that little 1% gained 1n relation to the time spert.
ihe initti1al analytical needs of the Kwanda survey are less extensiva
than typical WHS surveys and there 16 4 need to produce results aq
quickly as possible, so | propose that mont of the machine editing be
replaced by systematic correction of those variables considered
easential for presenting the general results of the survey. Ny
Inconstatenciles detected will be resolved by using pre detined ruloes
which assign ertther a reasonable deftault value or a not-stated value
to the varitables 1nvalved. lhe extent ot the automatic correction
will be reported by printing the number of corrections made and the
vartahles affected. lhe facility for manual correction will be
retained by allowing the prainting of questionnalres with errors as an
option 1n the automatic correction programs.

]
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2. Structure edit,

lhe structure edit veri1fies that all the required data, and only
the required data, is present for all the questionnaires belonging to
a household. The data 1n the questionnaire are organized i1nto 13
record types, each of which contains ditferent antormation. The
structure edit program will verity that the necessary records are
present and that therda 14 cons1stency between the houschold,
individual and husband’s questionnaires. btrrors will be corrected
manually by reterence to the guestionnaires. 1t the structure checks
are 1ncarporated 1n the data entry programs, the structure edat
program will provide 1ndependent confirmation that the data are
structurally correct and acceptable {or subsequent processing. When
the raw data file 18 structurally correct, marginal distributions of
all questions will he printed to prepare the cditing and automatic
courrection rules for resolving 1nconsistencies,

3. Date edi1ti1ng, 1mputation and recoding.

the 1ndividual guestionnaire contains the dates of all the
respondect’s pruegnancies and unmons. These dates are necessary for
the construction ot variables important to demagraphic analysis, but
to be useful the dates must be consistent and stored 1n a standard
tormat. WFS has developed a gencralized program for the editing,
tmputation and recoding of the dates contained 1n WFS questionnalres.
Imis program does a comprehensive consiastency edit of the pregnancy
and umion hstories. In addition, 1t has facilities tor the
imputation of miasing or incomplete dates and the construction of many
of the vari1ables needed for the staondard WFYS tabulations. The
vari1ables constructed by the program are 1n a standard format which
will permit the use ot the standard WFS tabulation package and
facilitate the preparation ot tables neceded for the 1a1ti1al survoey
report.,

To use the date edit program, the date 1ntormation must be
erxtracted trom the tndividual questionnaires and converted to a
ntondard tormat., The program to accomplish this, called the date
vitract program, will also pertorm some basic consi1stency checks ot
the cate intarmation and make automatic corrections for any
1incunsistenciles detoected. tramination of the correction statistics
prioted by the date extract and date cdit programs and the marginal
distrabutions ot the date recode varitables should give a general 1dea
ot data quality and the need for any further edrting.

q. Uther editing, avtomatic correction and rec ouing.

Many ot the variablens reguired tor analyare are not recorded
directly, but muot bhe constracted trom one or more ut the varitabloes 1o
the guestionnair e, 1o wimplity tabulatron and subsequent analysis,
theoe vartablen are constructed by a program andg stored in a recode
tile which 1 then ueed tor all turther processing. lo scamplify
cnter countey compar 1 aons antg the use ot standard analytical programa,
WES preascrabed a standar o tormat for the recode vartables ot oall
aur veyo (deacribed an WEHS Data Proceasing i Jdelines, Valtume 2, pages
1~ 1497) .

The WES wstandard recode format chould be used tor the same
reanons given above for o using the Whh data edit program, 1he roecode
tile will e croate trom the raw data e and the date roecode



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 unti]l the tabulation
requirements are definad. Once the tabulation plan 1s available,
specifications for recoding the required variahles will be written.
The specifications will include 1nstructions for the detection and
automatic correction of any inconsistencies 1nvolving the recode
variables. The recode program, like the date extract program, will
produce a summary of the number of corrections made and the variables
affected.

D. Tabulation.

There are no tabulation specifications yet, but the 1nitial
tables produced should be a subset of the standard tables proposed for
inclusion in the WFS first country reports (see WFS5 Guidelines for
Country Report No. 1, Basic Documentation No. 8, December, 1%2/77).

This will permit the use of the WFS tabulation package, the COCENTS
genecrator, and the standard table specirfications, headings and
variable labels associated with 1t. 1t wi1ll also tacilitate
production of additional tables after the basic survey report s
completed. Tables trom the household schedule can be done with
COCENIS.

v
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Data entry volume and fi1le sire estimates,
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Appendix 2 - Data processing syslam flowchart.
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2. District file system.
A. Create/update district file.
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3.
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4. Structure edit and corrections.
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5. Editing, automatic correction
and recoding.

A. Print raw data marginals.

MARGINALS marginal
data print distri-—
dictionary | marginals butions

file

B. Date editing, imputat.on and
recoding.

1. Extract date information.

2. Edit and correct date

format errors. y
EXTRACT 3 error and
3. Edit and impute dates. extr,edit correction
& correct summaries
4. Recode dates. date infe. . \“_—//,/

5. Print error and
correction/imputation
summaries. date
extract
file

FDEIR
date edit,
imputation
& recoding

error and
imputation
summaries

C. Edit, automatic correction

and recoding. date
tep recode
1. Edit and file

correct data.

2. Recode data.

RECODE error and

3. Print error and edat, correction

correction caorrect summaries
summaries. % recode

tabulation



&. Tabulation.
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Appendix 3 - Data file summary.
1. District file.

This is an 1ndered sequential file containing one record for each
sampling unit (district). lhe t1le contains master sampling
1information, 1nterview and data entry status {for each household 1n the
district. The file is used to verity the questionnaire 1dentification
and to control data entry. Record size 1s 200-250 characters and
there are 100 records.

2. Questionnaire tile.

This 15 a data entry work f1le. A file 1s crcated by the data entry
program for each district entered. It 1s read (and moditier where
required) by the data verification program. After verification, the
data 1s copied to the raw data fi1le and the questionnaire file for the
district 1s deleted. 1lhis 1s a sequential file with variable length
records. Ihe average size of a district f1le 1s 120G records (42,000
characters).

X. HKaw data t1ile.

This 1s a sequential fi1le uith variable length records used to
accumulate the questionnaire data atter 1t has been entered and
veri1fied. Data are added to the fi1le by the data entry consolidation
program and updated by the correction program. The final fi1le will
contain approximately 120,000 variable length records (21-112
characters) and approximately 4.4 mllion characters. Since this 1s a
sequential fi1le, three generations ot the file will be maintained on
separate d:..s tor security.

q. Correction tftle,

This 1s a sequential ti1le with vari1able length records cuntaining
corrections for errors detected 1n the structure edit. fhis 18 a
temporary ti1le and will contain a maximum of 4,000 vari1able length
records (25-400 characters) and 40,000 characters.

5. Data dictionary tiles.

There are two sequential dictionary files to define the raw data and
recode data t1les. fhese ti1les are used to document the data tiles
and to detine their contents tor generalized sotftware. The fi1les
contain tixed length records (UU characters) and will have
approximately 2000 records each (160,000 characters).

6. DbDate extract tile.
This 15 a sequential ti1le with variable length records us.ed as a work
ti1le by the date edit, 1mputation and recode program. Ihe t1le wi1ll

contain approximately 1L,000 records (U4-4220 characters) and
approximately 1.4 milliron characters.

I |



7. Date recode file.

This 18 a sequaential file with f1xed length records containing date
dependent recode variables created by the date edit, imputation and
recode program. The file contains 6000 records of 190 characters each
or 1.2 million characters.

8. Recode file.

This is a sequential fi1le with fixed length records created trom the
date recode and raw data files by the recode program. Ihis file 1s
used for tabulation and analysis. It contains 4000 records of 512
characters each or 3.1 mtllion characters.

9. Table specification and library files.

These are s:quential ti1les containing the table specification and
headings/labels for use by the CUCENIS generator tabulation package.
Both ftles have fixed length records (BO characters) and will contain
approximately 6,000 records (480,000 characters) each.
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Appendix 4 - Program summary.

1. Programs to process the district file.
A. DISIRICTY - create district fi1le trom district summary.
B. DISIRICI2 - update district fi1le with households surveyed.
C. DISTRICI3 - list district file.

2. Data entry and consolidation.

A. ENIRY1l - enter quast:ionnaire data.

B. ENIRY2 - ver:ity questionnaire data, resalve errors.

C. ENTRY3 - extract data from verified questionnaire files.

D. ENIRY4 - consolidate entered data, print data entry status.

3. Structure edit.
A. SIRUCT - check questionnaire structure, print errors.
B. CORKRECIE ~ enter corrections for structure Brroré.
“ 1

C. CORRELIOR - correct raw data file.

4. Editing, automatic correction and recoding.

A. EXTIKAC! - extract, edit and correct date information.
t1

b. FDEILIR - date ed1t, 1mputation and recoding.

C. KELUDE - edit, correct data, crroate recode tfile.

5. Tabulation.
1
A. MARGINALS - praint marqinal treguency distributions.
1
B. COCGEN - COCENIS qgenerator: create COCENTY
commands from simpl:fi1ed table specifications.
t.)

C. COLENIS - qgqeneralized craoss-tsobulation pachage.

L )
LGeneralized program or pachkage avairlable trom World Fert:ilaity
hurvey.

Already 1nstalled at Census bBureau.
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Appendix S - Data processing estimates,

1. Office processing.

6000 questionnaires @ 15 quest./person/day = 400 person days

400 person days / S edirtors/coders = HU days (4 months)

Note: 1 the rate of processing 1s less than 15 questionnaires/day
addi tional editors/coders will have to be added.

2. Data entry and veritication.

A. hstrict f1le creation and update.

24,000 characters @ 4,000 characters/hour = & hours (1 day)

B. Questionnaire data entry and verification.

3,200,000 chas acters ©@ 4,000 charactors/hour = 83O person hours

BUO percon hours = 2 (entry and veritication) = 1,600 person hours

1,400 person hours @ 30 hoursa/person/week 2 B3 person weeks

53 person weeks /4 operators 13 weeks (3 months)

3. System design and programming.

A. Data entry and structure edit.

Activity Elapsed_time
f’frepare codeboolk and data dictionary. 1 week
Design district ti1le programs. 1 week
Dosign data entry proyr ams, < weeks
Dosign structure edit program. 1 weoek
Write, test and ducument distraict fi1le programs. 1 week
Write, test and document data entry programs. 4 weeks
Write, toest and document structure edit program, < weeks
Modi ¢y, 1nstall and test correction program. 2 weeks
frain correctors. 1 weel
Modirfy. 1nstall and test marginals proqgram. _2._wegks
lotal 12 weelsa

Note: Actual time estimates are not given because there 1s
consilder able over lap botween activities. s a result, the
total 1s not the sum of the i1ndividual estimates.



B. Edy' i1ng, automatic corraction, recoding and tabulatian,

fctivity tElapsed _time
Prnpaga editln?, automatic correction and recoding 4 weeks
pecifications,

Prepare tabulation speciticat® ns. I weoak

Modi ty tabulation libraries. < weeks

Write, test and document date uxtract program. < weeks

Modify, 1natiall and test date edit, stmputation and 2 waoke
recode pragram,

Write, test and document edit, automatic coarrection 3 wewsks
and recode program.

Modify, 1nastall and test COUENIS generator program. 2 weeks

Teat tabhulation specifirications. _3_veeks
Total 12 waal s

4. Camputer time requircements.

A. FPraogram comprlation and testing.

Ngtivity Elanned_time

Data entry and structure edit. 4V houra

Editing, autvmatic correction, recoding and tabulation H0_houwr'gy
fotal program development (over 4 months) 120 hours

B. Data procesusing.

Ngtivity Elapsed_time
Create/update Jiutrict fale (6 hours data entry) 10 hours
uestionnarre data entry HHuu hours
(using 4 terminalys simul tancously)
Structure edirting (35 runs 3 1,5 hours/run) 7.9 hours
Corrections (4L runsg x 1.5 hours/run) 7.3 houra
Haw data marginals & hours
Date extract and edit (4 ruana » 2 hours/run) 0 hours
Edit, automatic correction and recods D houra
(4 runs 3 2 hours/run)
Hecode ti1le marginaly 0 hours
lfabulation (100 tablew: 1D runs » | hour/run) 12 .baurs
fotal data processing (lews data entry) 60 hours
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Appendi1x 8 - Technical assistance proposal.

Two technical assistance visits ot eight weerks duration dare proposed:
the +i1rst to write, test, 1nstall and train the UONAFQ statf to use the
data entry and structure editing porticn of the system; the second has
the same objective tor the editinyg, automatic correction and
tabulation portion of the system. Ekach visit 1s to be preceded by
four weeks preparation 1n burope, tncluding two weeks at the World
Fertilaty Survey headquarters an Landon.

Visit 1: proposed dates flugqust - September 1983.

Preparation: July, 1985,

1. Prepare qguestionnaire codebook.

2. Design distraict #1le, data entry and structure edit programs.

3. At WFS headquarters, LLondon.

A. Frepare raw data dictionary and COBOL fi1le description.

d. Review program design and prepare preliminary
versions ol programs.

C. Modity WYL software packages, MARGINALS and CORRECTOR,
for NCK H250.

D. Tranuter software and data dictionary to NCR disk.
4, At kKigali, Rwanda.
A, System oraentation for UNAFYD staff.

. Complete, teost and document dastrict $1le, data entry and
structure edit programas,

C. Create cautract tale.

D. Train data entry operators,

¥. Install and test CORKECIOR and MARGINALL programs.
k. I.aan corrector s,

U. Asarst with preparation ot draft tabulation plan,


http:P'repa.re

Visit 2: proposed dates January - February 1984.

Preparation: December, 1983.

1. Prepare editing, automatic correction and recoding specitications.

2. Design editing, automatic correction and recoding programs.

3. At

A.

WFS headquarters, London.
Prepare recode file dictionary and COBOL file description.
Review ed1t, automatic correction and recoding specifications.

Modi+y WFS software, FDElIKR and the COCENTS generator,
for NCR B8250.

iransfer software and data dictionary to NCR disk.
Kigali, Rwanda.
System orientation ftor ONAFD statf.

Complete, test and document date extract and automatic
correction/recode programs,

Install and test WFS software packages, FDEIR and
the COCEN1S generator.

Test tabulation specifications and prepare sample tables.

Train UNAFDO and other local staff to use tabulation system.

29



Technical assistapce budqet.

1tanm

Salary (12 weeks)

Per diem

London (12 days 50 pound

@

Kigali (56 days $/72/day)

(56 days

$84/day)
Travel
Paris-London-Paris UK p
Paris-Kigali-Paris
Computer time and supplies
WFS computer time and sott
NCR computer time

NCR disk

Total per visit

% 2 visits

Notes:

1. PFer diem rate is $72/day if U.S.

$84/day otherwisea.

Local
_cost

s) 600

ounds &0

FFR 8630

ware

2. This 1s the excursiaon tare.

Exchange Cost
rate us_s
9,600

1.60 960
4,032

4,704

1.60 26
7.30 1,180
?

?

?

sea

see

see

see

see

note 1

note 1

note 2

note 3

note 4

note 4

15,868 aor 16,540

31,736 or 33,080

embassy apartment 1s used and

3. No rate 1s established, but should be able to negotiate a

preterential rate.

4. NCR computer expenses will have to be determined from NCR
Costs for computer time and a disk,

ottices 1n London.

not exceed 150 pounds sterling.

3o

should



111. Comments on data processing of the National Agricul tural Survey.

The National Agricultural Survey will be conducted by the
Ministry of Agriculture from July 1983 to July 1984. The survey will
cover 150 sampling units with 15 respondents per sampling unit for a
total of 2250 respondents. Data will be collected by weekly visits tc
all of the farms. Information 1s recorded in seven ditferent
questionnaires at different periods during the course of the survey
and much of the information will be summarized manually. Unly four oi
the questionnaires will be processed by computer. A summary of the
data to be processed with estimates of the volume to be entered and
the time when it will be available appears 1n Appendix 1.

A seri1es of proposals for data processing i1nvolving various
computer hardware, chiefly micro-computers, were made by different
agencies between 1980 and 1982. The current proposal, and the first
for which any programming has been done, was made by the Internationa
Statistical Programs Center of the U.S. Census Bureau. The system is
designed to be implemented on the NCR Century 8250 computer currently
being used for processing the 1978 population census. The system was
designed by ISFC and the programming 15 being shared between 1SPC and
a Rwandan programmer who completed the 1SPC data processing course 1in
1982. FPrograms have been written for processing the pilot survey, in
Washington and Kigal1. lhe work 1n Kigali has been done on the
computer located at the office of the NCR agents, SOMECA. This work
will be transferrec to the government computer as soon as the census
processing 1s completed.

The data processing system 1s 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 1mproved by integrating the data files and
some of the processing operations, thus reducing the number of files
and programs which make up the system. The Rwandan programmer
assi1gned to the survey 1s well qualified, but lacks experience. He 1
alsn required to pertorm every data processing activity himselt, from
entry of the programs he has written to supervision of the data entry
operators. As a result, program development 1s talling behind
schedul e. he system designers should try to get the survey
organizers more i1nvolved 1n data processing, perhaps by giving a
general presentation of the system capabilities and the
responsibilities ot everyone involved. They should also consider mor
integration of system components to streamline the system and reduce
the number ot programs required.

ihe survey stat{ have expressed the desire to have a
micro-computer to do some ot the survey processing and the budget
provides funds for the purchase of computer hardware. Such a compute
would be useful as backup tar data entry, statistical analysts which
cannot be done on the NCK computer, word processing tor the
preparation or reports and manuals, and tor budgeting and fi1nancial
applications. Ihere are three i1mportant considerations 1n selecting
micro—computer for tho survay. First, software must already exist {fo
the applications required, because the limited programning resources
avatlable are already totally committed to the development ot program
tor the primary data processing system. Second. the problem of
maintenance and repair needs Lo be resolved, either by purchasing
several i1ndependent systems which can share components and provide

A



mutual backup;3 or by purchasing a supply of spare parts and training
someone to isolate and correct machine taultsi or by making
arrangemants with a micro-computer dealer 1in East Africa, most likely
Naircbi, for maintenance and repairs. lhard, provisions should be
made for the transfer of data between the micro-computer and the NCR
computer. This is straighttorward 1n principle and the CRUMEMCO
system was 1nstalled two years ago at the Census Bureau for this
purpouse. Software is required to provide a communi "ations intertace
between the micro-computer and the NLK computer and this software has
not been written. Another aspect of the data transfer problem 1s the
compatability of diskettes. which are the primary storage medium for
micro-computers. fhere 1s a wide variety of diskette farmats
available and these are usually incompatible, often even on
micro-computers made by the same manutacturer. There are two options
to insure compatability of diskettes which will permit the transfer of
information. {he micro-computer purchased must use (or be capable of
producing) the same diskette tormat as the CROMEMCO system already
installed at the Census Bureau or a second micro-computer of the same
model as that selected for the survey must be installed at the
government computer center. The second option will also provide the
redundancy and backup ment:oned under maintenance above.

-~
| g
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Appendix 1 — Data summary and estimates.

Questionnaire
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)

Type of data
Household schedule
Seasonal data |
Field measurements 1
Seasonai data 2
Production data 1
Seasonal data 3
Field measurements .
Seasonal data 4

Production data 2

lotal

Characteristics ot the head of household
Summary ot household members
Agricultural labor: $ activities by 10 crops
Inventory of agricultural equipment

and livestock
Agricul tural marketing

Labor inputs by number of days
and persons i1nvolved
Animal production
Agricultural and livestock marketing

Total size of the holding

For a sample of 4 cultivated fields:
s1ze and characteristics of field,
crops planted and previous production

For a sample of 1 non-cultivated field:
size, characteristics and use ot field

Total production for 14 crops

Estimated volume Estimated time

Chars./ Total Person Person
Available guest. characters hours  weeks
Sept-Uct 83 273 £00, 00U 100 3 1/3
Nov-Dec 83 s8 120, 000 20 2/3
Jan-Feb B4 315 700,000 120 4
Mar-Apr 84 s8 120, 000 20 2/3
Mar -Apr 84 58 120, 000 20 2/3
May-June 84 58 120, 000 20 2/3
July-Aug 84 315 700,000 120 4
Sept-Oct B84  SH 120, 000 20 23
Sept-Oct 84 S8 __120,000 20 __z3
2,720,000 460 15 2/3



