
JESS INTERIM REPORT 
DATA MANAGEMENT AND ANALYSIS 

JESS Report No 22 

Prepared by 

Leonard A Malczynskl 
Associates In Rural Development, Inc 
110 Maln Street, Fourth Floor 
P 0 Box 1397 
Burllngton, VT 05402 
U S A  
Under AID contract number AFR-0134-C-00-5047-00 

Date 30 November 1987 



CONTENTS 

Pase 

Acronyms and Abbrevlatlons 

Preface 

I. Executive Summary 

111. Sltuatlon Assessment 

A. Physlcal Handllng of Data 
B Data Entry 
C. Data Analysls 
D. Hardware 
E. Software 
F. Tralnlng 
G. Supplles 

IV. Work Completed 

A Questlonnalre Management 
B Data Entry 
C Data Analysls 
D Tralnlng 

A--List of Persons Contacted A-1 
B--Terms of Reference B-1 
C--Physical Flow of SEBS Questlonnalres and Data 

Entry Estlmatlon C-1 
D--JESS Data Entry and Verlflcatlon Package D- 1 
E--SEBS Data Entry System User's Manual E-1 
F--Prellmlnary SEBS Analyses F-1 
G--Analysis of Vegetation Plots G - 1  
H--ASCII Conversion and Flle Transfer Primer H-1 



Area of t h e  Baardbeere Dam Pro lec t  and t h e  Jubba Valley Development 



ACRONYMS AND ABBREVIATIONS 

AHT 
AID 
ARD 
BuRec 
DBMS 
DD 
DDL 
DES 
DML 
GSDR 
GTZ 
IBM-AT 
IBM-XT 
JESS 
JuDAS 
MJVD 
MS-DOS 
PC 
RMR 
SEBS 
USAID 

Agrar und Hydrotechnlk GmbH 
U S Agency for Internatlonal Development 
Associates in Rural Development, Inc 
U S Bureau of Reclamatlon 
data base management system 
Data Dictionary 
Data Description Language 
Data Entry System 
Data Manipulation Language 
Government of the Somali Democratic Republlc 
Gesellschaft fur Technlsche Zusamrnenarbeit GmbH 
Internatlonal Buslness Machlnes mlcrocomputer 
Internatlonal Buslness Machlnes mlcrocomputer 
Jubba Environmental and Socloeconomlc Studles 
Jubba Development Analytical Studles 
Ministry of Jubba Valley Development 
Microsoft Corporation's Dlsk Operating System 
personal computer 
Resource Management h Research, Ltd 
Socloeconomlc Baseline Surveys 
U.S. Agency for International Development 



PREFACE 

The Jubba Environmental and Socloeconomlc Studles (JESS) 
(number 649-0134) are lolntly funded by the Government of the 
Somali Democratic Republic (GSDR) and the U S Agency for 
International Development (AID). JESS 1s part of a larger 
prolect funded by USAID and the GSDR, the Jubba Development 
Analytical Studles (JuDAS) Technical assistance and JESS 
prolect management are belng provided to the Mlnlstry of Jubba 
Valley Development (MJVD) by Associates In Rural Development, 
Inc. (ARD) of Burllngton, Vermont, under AID contract number AFR- 
0134-C-00-5047-00. Thls report describes activities durlng the 
consultancy of Leonard Malczynskl from 24 May to 21 June 1987. 



EXECUTIVE SUMMARY 

The data management sltuatlon at JESS upon the consultant's 
arrlval was In less than adequate shape. Whlle the JESS team has 
made considerable progress In lnsurlng the quallty and accuracy 
of the data collected, ~t has been less successful wlth data 
entry This 1s understandable owlng to the turnover In local 
staff and then inexperience wlth data management as well as 
persistent power supply fluctuations and problems of hardware 
~ntegrlty. 

Thls consultancy has therefore concentrated on lmprovlng the 
data entry system for Socloeconomlc Basellne Surveys (SEBS) by 
wrlting a set of more efflclent data entry programs and tralnlng 
the data entry staff In thelr use However, based on the 
recomrnendatlon of thls consultant, all the data entered up to 
June 1987 (approximately 143 households) was scrapped and wlll 
requlre re-entry due to the number and complexity of errors 
introduced into the data base. 

Analysls of the data was glven hlgh prlorlty and has 
resulted In prellmlnary sets of tables for the data entered as of 
14 June 1987, prlmarlly to test the current data analysls 
software . 

A realistic tlme llne was reestlmated for the SEBS The 
llmits to SEBS completion are fleld time and codlng, not data 
entry tlme. Thls tlme llne assumes a Phase I1 report date of 1 
Aprll 1988 and an end to SEBS fleld data collection actlvltles on 
1 December 1987. 

A prellmlnary data management and analysls system was also 
established for the vegetation plot data 



INTRODUCTION 

Data base management has been particularly challenging for 
the JESS program, both for technical and logistical reasons. 
JESS 1s conducting, for the flrst time throughout the Jubba 
Valley, primary-level data collection in relatlon to a broad 
range of socloeconomlc and envlronmental variables. Thls 
lncludes detailed household surveys, physlcal sampling of 
vegetation, and collection of data In relatlon to publlc health, 
flsherles and water quallty Logistically, JESS has had to 
procure and operate computer equipment in an oftentimes hostile 
environment (temperature, humldlty, power outages, surges and 
drops) where there 1s llmlted access to trained computer 
speclallsts and electronics repalr facilltles 

This was the second trlp by the JESS data base management 
speclalist More trips are envisioned as the processlng and 
analysls of socloeconomlc and envlronmental data continue durlng 
the remainder of JESS1 Phase I1 (until Aprll 1988) and Phase I11 
(April through September of 1988). 

Overall, the SEBS has required the most attention by thls 
consultant. However, the consultant has also assisted the JESS 
ecologist in processing vegetation data and worked wlth other 
JESS fisheries and publlc health consultants who are uslng 
computers for data processlng and analysis Thls report detalls 
the format of an approximate program designed wlthln the 
llrnltations of human resources and physlcal infrastructure 
Inherent In Somalia. 



SITUATION ASSESSMENT 

A Physical Handlins of Data 

The JESS team has established a very hlgh quality control 
system for their SEBS questlonnaires Each questionnaire is 

fllled in the fleld; 

checked for errors In the fleld; 

coded in Mogadishu, 

checked by supervisors after coding (marked in rose 
to Indicate coding completed, marked in yellow to 
indicate codlng checked, and marked in brown to 
lndlcate coding problem to be examined by 
economist/anthropologist), 

checked agaln by the data center manager, 

sent to data entry (marked In green to lndlcate 
completed data entry); and 

stored safely 

This system has an excellent error detection program. The 
questionnaires, as presented to the data entry staff, represent 
as accurately as posslble the responses recorded In the fleld. 
Nevertheless, there exists a blt of confusion In tracing 
questionnaires through the data entry process. The process 
currently has no way of detenninlng the number of questionnaires 
coded and entered. A slmple method was established, but not as 
yet followed by the time of the consultantls departure, primarily 
due to the home leave absence of the teamls economist. 

There is a serious bottleneck in the coding verification 
done by the data center manager The manager cannot keep pace 
wlth the flow of coded questlonnaires produced by the 
enumerators/coders 

B Data Entrv 

The following types of errors are predictable and expected. 
Tralning a data entry staff, all of whom, have never touch-typed, 
and in some cases, never touched a typewriter or calculator, 
takes time. Nevertheless, there are many errors which can be 
reduced. 



Errors of omlsslon have been found In the flrst sets of data 
to be entered for the SEBS. Essentially, the data entry 
personnel have inadvertently sklpped over some of the 
questlonnalres wlthln the questlonnalre packet, thereby not 
enterlng the data. Therefore, the lntegrlty of the data base has 
not been malntalned. 

Related to omlsslon error, the data entry staff has also 
introduced redundancy lnto the data base by enterlnq several 
records twlce 

As may be expected at any data entry ~nstallatlon, even wlth 
hlghly skllled data entry personnel, tvposraphlcal errors are 
made Many of these errors can be reduced by programming a data 
entry system. 

Widespread dBase I11 flle structure errors were potentially 
the most damaglng to the data base. A data structure error 1s 
the Incorrect asslgnment of type to a varlable. Asslgnlng a 
varlable a numerlc type when lt 1s a character type 1s the most 
damaglng 

For ~nstance, In the process of codlng responses, dlglts are 
used as codes. These same codes are not Intended for later use 
In calculatlon, they only represent a characterlstlc of a 
varlable. If they are incorrectly asslgned a numerlc type, 
leadlng zeros In the code wlll be removed. As an example, 
suppose the varlable has 20 posslble responses, from 01 to 
20 Asslgnlng crop a numerlc type would establish the codes 1 to 
20 and not 01 to 20. Although the polnt seems mlnor, durlng 
analysls when the data flle 1s selectively querled by crop, 
"SELECT IF crop = 01" wlll not select the crops coded 1 Thls 
poses a problem because, durlng analysls, cases wlll be mlssed 
that are valld. 

In addltlon, another advantage to assigning types correctly 
1s reduction of data entry errors. In both the data base flle 
structure and data entry programs, types can be used to restrlct 
the Input of characters A data entry program could, for 
example, convert all lower case letter entrles to upper case, 
automatically removlng the need to use the shlft key, savlng 
keystrokes and ensurlng that all text 1s capltallzed (~mportant 
for searches of the data base) A numerlc type would prevent the 
asslgnment of any letter or symbol to that varlable 

Estimating the rate of data entrv was dlfflcult The data 
center manager, new to the job, has had to deal wlth problems of 
electrical power, absenteeism and Incorrect codlng. A slmple 
rate calculatlon, number of questlonnalres dlvlded by number of 
days, 1s of no use unless these problems are solved 



Soon after the consultantls arrival, a second shlft was 
added to the data entry schedule. With the addition of the 
second shift, the data entry staff entered 40 percent of the 
total number of questlonnalres In a period of seven worklng days 
(approximately 5 2 percent of the estimated total number of 
questionnaires to be administered) The additional data entry 
operator had a considerable effect 

C. Data Analysis 

Thls consultant has suggested to AHT/GTZ that they obtaln a 
copy of Statpac for thelr Wang microcomputer They wlll then be 
able to analyze the JESS data uslng the same package as JESS and 
do additional analyses as well. 

An estimation of the data entry time frame for the prolect 
was completed by this consultant and Dr Craven, the JESS 
economist. A probable time line was completed for the llfe of 
data collection from which data entry and analysis times were 
estimated (see Appendix B) 

The team met wlth Dr Murray Watson of Resource Management 
and Research, Ltd. (RMR) in order to examine the software and 
data on Dr Watson's aerial census of the Jubba Valley The 
software performed satisfactorily. The JESS team has been asked 
by Dr Watson to revlew the summarlzed findlngs and indicate 
whether additional lnformatlon should be extracted from hls data 
base Dr. Deshmukh, the JESS ecologist, and the consultant made 
some suggestions for further analysls and presentation. 

Hardware 

The hardware, whlch was originally the source of recurrent 
problems, 1s now operating well. The two IBM AT clones were 
tested and are worklng. In addition, the IBM XT, left by the 
BuRec team, was refurbished by removlng the broken 10-megabyte 
hard dlsk and installing a 20-megabyte hardcard. 

As soon as the team's other IBM AT returns from stateside 
repalrs, they wlll have four worklng IBM ATs or clones, one XT 
and one PC (located at MJVD). Thus, no further need for IBM- 
compatible hardware 1s foreseen. 

There st111 contlnue to be problems with electrical power 
supply Mogadishu llne voltage at the data center is often as 
low as 175 volts. These low voltages are not adequate to power 
the JESS battery-charglng system. In addltlon, one of the DC to 
AC inverters 1s not operating. 



The consultant met wlth the AHT/GTZ team In order to dlscuss 
the compatlblllty of the computer hardware/software systems of 
both JESS and AHT/GTZ. AHT/GTZ 1s uslng Wang mlcrocomputers 
whlch operate under MS-DOS, the same system used by JESS 
computers Any flle wrltten on the JESS equlpment can be read by 
the AHT/GTZ equlpment, assumlng of course, that they possess the 
same software as JESS Thus, while flles can be easlly 
transferred between pro~ects, software cannot The reason for 
thls 1s that Wang was unable or unwllllng to produce 100 percent 
IBM-compatible equlpment. However, they wlsely chose MS-DOS, 
thus permlttlng flle transfer, 

E. Software 

Fortunately the AHT/GTZ team 1s also maklng use of dBase I11 
and Lotus 1-2-3 for ~ t s  analyses The word processlng systems 
are different, but flles saved In MS WORD wlth no format can be 
read by the Wang and easlly converted to Wang word processlng 
format by chooslng one of the Wang menu ~tems. 

The duratlon of the consultancy precluded the mastery of 
software by the JESS team Although conslderable progress has 
been made by the Somall staff, the expatriate staff, wlth few 
exceptions, 1s st111 only proflclent wlth the word processlng 
package. The main constraint to tralnlng 1s the demand of 
fieldwork. The staff 1s elther busy preparing for a trlp or 
actually In the mldst of one. 

The only way to galn the necessary experience 1s to have 
data to manipulate Some team members now have access to a 
substantlal amount of data. They wlll soon be concentrating on 
learnlng Lotus 1-2-3, dBase 111 and Statpac. There 1s however, a 
lack of adequate tralnlng materlals for the Lotus package. The 
user's manual and tutorlal are not wrltten for the novlce 
computer user Thus, addltlonal materlals should be purchased 

The host-country staff has recelved some microcomputer 
tralnlng in the past year The consultant was also Impressed by 
several lndlvlduals who have learned a conslderable amount on 
thelr own. The sltuatlon at the data center 1s not really 
conducive to tralnlng and, due to the conslderable data entry 
task ahead, llttle tlme 1s available for formal tralnlng Many 
of the data entry staff are lnqulsltlve and capable of learnlng 
more about computer use, but JESS 1s not charged wlth formal 
tralning In computer sclence 



It was attempted to estimate the computer supplles currently 
available, but because of the poor early inventory system, ~t was 
a diff~cult task The team appears to be well supplled wlth 
computer paper and diskettes, however, printer rlbbon supplles 
are adequate only for the Epson LQ 1500 



IV. WORK COMPLETED 

After initla1 examination of the situation, the consultant 
developed a work plan which addressed several points. 

A. Questionnaire Manasement 

A few small changes need to be made to the questionnaire 
management system. Flrst, the physlcal flow of questionnaires 
needs to be more restricted It would be ldeal to know, at any 
one time, the progress being made by the codlng team. This can 
be accomplished using the straightforward checklist devised by 
Dr. Craven. This checklist classifies all the household numbers 
included in SEBS by district and village As a questionnaire 
passes each stage of the process (codlng, checking, verification 
and entry), it is marked off the appropriate llst. Thls way, 
progress at any stage can be measured. 

Data Entry 

A data flle management procedure is required Currently all 
the SEBS data is on one floppy diskette The data was segregated 
by region (Lower, Middle, Upper Jubba) to lndivldual floppy 
diskettes in each of the two computer rooms (see Appendlx E). 

There was also a need for the JESS data processing staff to 
have a data entry program wrltten to minimize the data entry 
errors and increase the data entry rate. The consultant spent a 
good part of his stay programming that package. (see Appendices 
C, D and E). 

C Data Analysis 

Uslng the currently available, yet unreliable keypunched 
data, test runs of the statistical analysls proposed by the team 
were performed on the SEBS and vegetative data (see Appendix G). 
Codebooks for the SEBS analyses (using Statpac software) and file 
structures for the SEBS (using dBase I11 software) were developed 
and are on record at ARD In Vermont and belng used by the JESS 
team In Somalla. Unfortunately, the consultant was not able to 
complete all the data analysls on whlch he had planned. The team 
has a good baslc llst of descrlptlve statistics to generate The 
list needs to be flnallzed as soon as possible. 

Due to the nature of the dBase I11 flle structure errors, 
several revisions had to be made to those structures. The 
current structures are correct to the extent possible, barring 
additions or deletions of variables from the SEBS questionnaires 



A considerable amount of t l m e  was s p e n t  on t h e  Data Entry 
System (DES) .  The d a t a  e n t r y  s t a f f  spen t  f o u r  days t e s t l n g  t h e  
programs before  spendlng s l x  days I n  a c t u a l  ope ra t lon  The d a t a  
e n t r y  s t a f f  has  been a b l e  t o  complete t h e  e n t r y  of  h a l f  of t h e  
d a t a  scrapped Two s h l f t s  of two opera to r s  each are worklng, 
supervised by both t h e  d a t a  cen te r  manager and t h e  economist 

Durlng t h e  development of t h e  DES, t h e  c o n s u l t a n t  was 
a s s l s t e d  I n  d e t a i l e d  e r r o r  checklng by d a t a  c e n t e r  s t a f f  members 
Rooda B l l e  and Aweys Mohamed, and by Axmed C a l l ,  f l e l d  technlc lan  
f o r  SEBS, who provlded suggestions whlch g r e a t l y  lmproved t h e  
programs1 operat lon.  

Several  s h o r t  pe r lods  were a l s o  spen t  on Lotus, dBase I11 
and Sta tpac ,  p r l m a r l l y  on a one-to-one b a s l s  Addl t lonal ly ,  
t h r e e  s t a f f  members p a r t l c l p a t e d  I n  a  t a l k  glven by t h e  
consu l t an t  t o  t h e  Mogad~shu microcomputer u s e r s  group on d a t a  
base management. 



V. RECOMMENDATIONS 

Limit the duration of the study to 1 December 1987 
or the complete collection of the 1000-household 
sample, whichever occurs first. 

Establish a concrete set of descrlptlve analyses to 
be performed on the SEBS data and execute those 
analyses as soon as all data for a reslon are 
entered. 

Limit any inferential analyses to the perlod after 
all the data have been analyzed descriptively. One 
can easlly get lost testing hypotheses before 
examining all the descriptive results. 

Microcomputer Use 

a All the research members of JESS must get involved 
in all uses of the computers--word processing, 
spreadsheets and statxstlcal analysls. It 1s the 
responsibility of the research designer to carry out 
the analysls of his or her data collection effort. 
In order to accomplish this, researchers should. 

--consistently set aside time on a scheduled basis, 
indlvldually or as a group, 

--consider the tasks of each team member as a group- 
-share problems and solutions; 

--initially try not to work alone--form an 
individual users' group (this implles keeping 
several computers in the same place), and 

--the user should keep attending the microcomputer 
club meetlngs and plan to demonstrate what he/she 
does and does not know to that group. 

An excellent way to learn is to take a subset 
backup-copy of the data and attempt real analyses. 
Attack the data w ~ t h  a deflnite qoal in mind. 

Users should not expect others to tram them, but 
should ask others to explain what they have done and 
how they accomplished ~ t .  



General Tralnlnq 

Obtaln a self-teachlng gulde to Lotus 1-2-3 (e g , 
Baras, Gulde to Us~ns ~otus 1-2-3, Osborne-McGraw 
Hl11) 

Have ARD lnvestlgate the Lotus 1-2-3 tralnlng 
programs on videotape 

Play wlth the computer, e.g., games, graphics, 
tutorials, etc. 

Data Center O~eratlons 

Rely more on the enumerators and the data entrv 
system for codlng verlflcatlon In order to ellmlnate 
the current bottleneck In codlng. 

Begln to tram the data entrv staff In the entry of 
the other data sets (marketing, vegetation, etc ) 

In all seriousness, change the name to Analvsls 
Center and put up a slgn to conflrm ~ t .  



APPENDIX A 

List of Persons Contacted 

MJVD 

Abdl A l l  Molalln permanent s ec re t a ry  
Aweys Ha11 Yusef director of plannlng 
Yassin Nur Osman director of finance and 

administration 

Heiko Brunken 
Gunter Keizer 
Wolfgang Haupt 

JESS Team 

Gus Tillman 
Rooda Mohamed Abdulaahl 
Ahmed All Mohamed 
Kathryn Craven 
Ian Deshmukh 
Mumlna Aden All 
Abdl Mallk 
James Merryman 
Aweys Sheik Moxamed 
Marie Tillman 
Murray Watson 
Maimuna Wehlie 

AID 

Sally Patton 

team leader 
microcomputer speclallst 
agricultural economist 

team leader 
data entry operator 
fleld technician, SEBS 
development economist 
ecologist 
data entry operator 
data entry operator 
development anthropologlst 
data entry operator 
data center manager 
RIm 
data entry operator 

pro) ect manager 



APPENDIX B 

Terms of Reference 

1 The contractor wlll conduct an 4 week consultancy in Somalla beglnnlng 
on or about mld-May 1987 for Associates in Rural Development, Inc (ARD) as 
a part of the Jubba Environmental and Soc~oeconom~c Studles (JESS) 

2 The general focus of thls consultancy wlll be to continue work on a data 
management system for the JESS project and to develop strategies for data 
analysls whlch wlll be used In Phase 111. 

3 Prlor to departure for Somalla, the consultant wlll recelve wrltten or 
telephone brleflngs from the ARD prolect manager. 

4 Upon arrlval In Somalla, the consultant wlll hold brleflng meetlngs wlth 
the USAID project manager or deslgnate, the JESS team leader or deslgnate 
and the JESS fleld team to dlscuss the consultant's scope of work At these 
meetlngs, a means for progress reporting durlng this consultancy wlll be 
deflned. 

5 The consultant will study the physlcal, logistical and organlzatlonal 
systems belng used for data entry and storage, and recommend changes that 
he deems necessary for a more efflclent operation Thls wlll lnclude an 
assessment of the physlcal locatlon belng used for data entry, of the 
methods employed to store and access data, and of number and work schedule 
of the data processing personnel. 

6 The consultant wlll revlew the levels and capabilltles of the data entry 
personnel and ldentlfy areas of weakness. He wlll then, in con]unctlon wlth 
the local data speclallst, develop a remedial tralnlng program that wlll be 
run by the latter. 

7 The consultant will evaluate the organlzatlon of all the socioeconomic 
data from the standpoint of statlstlcal appllcatlons He wlll make 
recommendatlons for and help wlth the reorganlzatlon of those data for 
whlch the deslred manlpulatlons cannot be performed In the most efflclent 
manner 

8 The consultant wlll work wlth the socloeconomlc team to help deslgn the 
Intensive Vlllage Studles and other specla1 studies to facllltate future 
data entry and retrleval 

9 The consultant wlll help other members of the JESS team devlse systems 
for the best organlzatlon and retrleval of data In their respective flelds 

10 A word-processed draft report for thls consultancy wlll be delivered to 
the JESS team leader at least one full day prlor to departure from Somalla 
Thls report wlll be wrltten In a format whlch meets guldellnes which the 
consultant wlll recelve from the JESS team leader Thls report wlll 
constitute a basls for a flnal briefing wlth the USAID project manager, the 
JESS team leader and project personnel from the Minlstry of Jubba Valley 
Development (MJVD) Revlslons for a final report should be completed wlthln 
two weeks after recelvlng comments from JESS and ARD 



11 At the dlscretlon of the JESS team leader, the consultant may be 
requlred to present an one hour training seminar at the MJVD on a topic 
related to thls consultancy. 



APPENDIX C 

Phvslcal Flow of SEBS Ouestlonnalres and Data Entrv Estlmatlon 

The proposed changes to the data coding and entry system are 
measures to reduce data entry error and malntaln organization of 
the questlonnalres. Some of the changes are a dlrect result of 
uslng the data entry package, whlch 1s unforglvlng In terms of 
coding errors. 

A slmple system to track the SEBS questlonnalres has been 
devlsed. Since the total number of questionnaires 1s known wlth a 
fair degree of certainty, as each questlonnalre passes three 
crltlcal points (codlng, validation of codlng and entry), ~t will 
be checked off the master 1 s t  This process wlll permit the 
research team to measure its progress and ldentify bottlenecks 

The system uses the same color-coded scheme used to physically 
mark the questlonnalres Three master llsts are maintained by the 
enumerator supervisor, data center manager, and data entry staff. 
Each requlres the color code put on the questlonnalre. 

The consultant calculated average keystroke savlngs for a 
hypothetical qyestionnalre and extrapolated the results over the 
remalnlng data entry task. For each of the questlonnalres below, a 
total actual and a total probable number of keystrokes has been 
estimated The last flgures lndlcate percent of keystroke savlngs 
"Idw indicates the ldentifler portion of the llne, IlVarN the 
variable portlon The total number of lines is based on a 1000- 
household survey slze and the total 1s the total number of 
keystrokes, 

Actual Probable # 
Id Var Id Var savings llnes total 

Indlvldual 26 46 16 33 13 
Absence 27 16 17 12 4 
Marriage 26 42 16 42 0 
Household 26 188 16 147 41 
Income 26 430 16 370 60 
Livestock 26 171 16 87 111 
Plots 26 24 16 24 0 
H a r v e s t 1  29 84 19  64 20 
H a r v e s t  2 29 8 4  19 64 20 
Hlred labor 27 13 17 13 0 

Total 694740 
Potentla1 % savlngs 31.51% 



The estimation of data entry tlme proceeds from an assumption 
concerning the number of keystrokes per hour. This number is 
multlplled by the number of hours avallable and the number of data 
entry statlons If all the questlonnalres are properly coded, lt 
should take no more than 10 weeks, at a rate of 100 questlonnalres 
per week, to enter the SEBS data. Of course, thls optlmal scenarlo 
all depends on the flow rate of questlonnalres from the fleld to 
codlng, then from codlng to data entry, In absence of any 
breakdowns In computers and power supplies. 

The following tables, estimated and deslgned by Dr. Craven and 
the consultant, lndlcate hypothetical schedules for the SEBS 
coupled wlth data entry and coding. Two variables play malor roles 
In t h e  estlmatlon--coding and checking rate, and the delay between 
trips. The delay allows for more codlng and checklng slnce the 
enumerators code only when In Mogadishu However, prolonging the 
delay between trlps prolongs the completion date of the SEBS. 

In Scenarlo 1, codlng occurs at the rate of 10 questlonnalres 
per day and entry at 20 per day. A backlog of questlonnalres 
develops as the tlme between trlps decreases The Ifcodlng backlogv 
lndlcates the number of questionnalres that wlll not be coded, and 
the "entry 1dlev column llsts the number of days the data entry 
staff wlll be ldle, wlth no SEBS questlonnalres to enter. Thls - 
leaves the staff with tlme avallable for enterlng vegetation, 
marketing or womenfs study data or other related work. 

In Scenarlo 2, the codlng and checklng rate is doubled to 20 
per day. Thls of course decreases the codlng backlog considerably 

The two scenarios both polnt out that coding and checklng are 
the bottlenecks In the system. The data entry staff wlll be idle 
from 92 to 118 days over a SIX- to seven-month perlod (prov~dlng 
that they are not enterlng other data) Solutions therefore are: - 

a decrease the sample size of the SEBS; 
a tram the data entry staff to code questlonnalres, 
a h u e  addltlonal coders; 
a have the data entry staff perform a post data entry 

desk check of all data; 
make use of the computer ldle tlme to do prellmlnary 
analysls ; 

a tram the data entry staff to enter other data, and 
a a combination of the above. 



Hv~othetlcal Data Codins, Checkins and Entrv: Scenario 1 

Optimlstlc (1 week 

Begln 
Baardheere 06/23 
Jilib & Jamaame 07/13 
Garba Hareery 08/03 
Luuq 08/24 
Butaale/Sakow 09/14 
Klsmaayo 10/12 

12/01 

End 
07/06 
07/28 
08/15 
09/05 
09/30 
10/26 
12/31 

questionnaires per day 
code & check enter 

10 20 
delay) 

Codlng 
# Qs Coded Entered Backlog 
132 50 82 
119 42 50 159 
122 64 42 217 
127 64 64 280 
76 76 64 280 
124 124 76 280 

124 
Total idle days 

Probable (2 week delay) 

Begln 
Baardheere 06/23 
Jilib & Jamaame 07/20 
Garba Hareery 08/18 
Luuq 09/13 
Bulaale/Sakow 10/09 
Kismaayo 11/08 

12/01 

End # Qs Coded 
07/06 132 100 
08/04 119 100 
08/30 122 100 
09/25 127 100 
10/25 76 76 
11/22 124 64 
12/31 

Coding 
Entered Backlog 

32 
100 51 
100 73 
100 100 
100 100 
76 160 
64 

Total Idle days 

Pesslmistlc (3 week delay) 
Coding 

Begln End # Qs Coded Entered Backlog 
Baardheere 06/23 07/06 132 132 0 
Jilib & Jamaame 07/27 08/11 119 119 132 0 
Garba Hareery 09/01 09/13 122 122 119 0 
Luuq 10/04 10/16 127 127 122 0 
But aale/Sakow 11/06 11/22 76 76 127 0 
Kismaayo 12/13 12/27 124 35 76 89 

01/01 01/31 35 
Total idle days 

Entry 
Idle 
Days 

Entry 
Idle 
Days 

Entry 
Idle 
Days 



Hmothetlcal Data Codlnq, Checkinq and Entrv Scenario 2 

quest~onnalres per day 
code & check enter 

20 20 
Optlmlstlc (1 week delay) Entry 

Codlng Idle 
Begln End # Qs Coded Entered Backlog Days 

Baardheere 06/23 07/06 132 100 32 
Jlllb & Jamaame 07/13 07/28 119 85 100 66 10.70 
Garba Hareery 08/03 08/15 122 122 85 66 8 60 
Luuq 08/24 09/05 127 127 122 66 8 90 
Butaale/Sakow 09/14 09/30 76 76 127 66 11 50 
Klsmaayo 10/12 10/26 124 124 76 66 14 75 

12/01 12/31 124 40 90 
Total ldle days 95 35 

Probable (2 week delay) 

Begln 
Baardheere 06/23 
Jlllb & Jamaame 07/20 
Garba Hareery 08/18 
Luuq 09/13 
Butaale/Sakow 10/09 
Klsmaayo 11/08 

12/01 

End # Qs Coded 
07/06 132 132 
08/04 119 119 
08/30 122 122 
09/25 127 127 
10/25 76 76 
11/22 124 124 
12/31 

Coding 
Entered Backlog 

0 
132 0 
119 0 
122 0 
127 0 
76 0 
124 0 

Total ldle days 

Entry 
Idle 
Days 

Pesslmlstlc (3 week delay) Entry 
Codlng Idle 

Begln End # Qs Coded Entered Backlog Days 
Baardheere 06/23 07/06 132 132 0 
Jlllb & Jamaame 07/27 08/11 119 119 132 0 19 10 
Garba Hareery 09/01 09/13 122 122 119 0 17.60 
Luuq 10/04 10/16 127 127 122 0 17.45 
Bulaale/Sakow 11/06 11/22 76 76 127 0 20 05 
Klsmaayo 12/13 12/27 124 71 76 53 21 20 

01/01 01/31 71 21.45 
Total Idle days 116.85 



APPENDIX D 

JESS Data Entry and Veriflcatlon Packase 

Examination of the data entry process at the Jess Data 
Center and the typographical quality of the data flles created 
indicated that some strlcter control of data entry was necessary. 

This consultant has had previous experience and success in 
uslng dBase I1 (Gambia Rlver Basln Studies), KnowledgeMan and 
dBase III+ (Agricultural Development Support 11, Natlonal Sample 
Survey of Agriculture, Haiti) for producing data entry programs 
which 

a control variable type--numeric or character; 

a control data accuracy with range checklng, 

control data accuracy with loglc checklng; 

reduce data entry time; and 

reproduce the physlcal layout of the data collection 
~nstrument. 

A brlef explanation of each of the flve beneflts follows 

Control of Varlable Type 

The data base management system (DBMS) permlts the 
characterlzatlon of variables (data ltems) as nurnerlc, character, 
date, or loglcal. Slnce all coding is done with dlglts (to 
allevlate the need for touch typists and sub~ect the data entry 
staff to learning the use of a 10-key numerlc keypad), ~t 1s 
necessary to distinguish between true numerlc values (to be used 
In calculations) and numeric codes, such as a soclal securlty 
number. 

Control bv Ranse Checklnq 

The DBMS permlts the llmltatlon of accepted ltem values by 
checklng them agalnst a range of permlsslble values For 
example, responses to a questlon could be 

1 Yes 
2 no 
8 don t know 
9 no response 



The DBMS would then walt untll the response typed was 1, 2, 8, or 
9 Of course typlng 1 when the response 1s 2 cannot be 
prevented, but by narrowing the range of posslble errors, a much 
lower frequency of error wlll be achieved. 

Control bv Loalc Checklnq 

Loglc checks can be performed uslng IF-THEN statements whlch 
narrow the range of permlsslble responses. If a certaln value 1s 
asslgned to an ltem, lt can slgnal that the following ltems 
requlre a speclflc set of responses. 

Reduction of Data Entry Tlme 

Two characterlstlcs of questlonnalres can be manipulated to 
advantage during data entry "answer 1fu questlons and data 
record ~dentlflers. 

Most socloeconomlc questionnaires contain Ifanswer 1flf 
questlons. A serles of follow-up questlons are asked ~f the 
response 1s posltlve, otherwise the follow-up Items take on a 
default value, usually 0 The DBMS can automatically asslgn the 
default values to the follow-up questlons thereby freelng the 
data entry operator from enterlng values that can be deduced from 
prevlous responses 

A data record ldentlfler 1s usually composed of several 
variables (often comblned lnto a composite varlable) Thls 
~dentlfler, whlch could be, for ~nstance, the number ( ~ n  
sequence) of the survey or the name of the person ~ntervlewed, - 

serves to ldentlfy each record unlquely wlthln the scope of all 
data collected The ldentlfler 1s ubq,ultous, and not unlque to 
computer-processed surveys. 

The nature of the ldentlfler dlffers from questlonnalre to 
questlonnalre Some questlonnalres record data on one Irunlt of 
analyslslw a household for example Others permlt the recording 
of data on one or several ffunlts of analysis," a demographic 
questlonnalre for example Often a portlon of the ldentlfler 1s 
repeated for each unlt of analysis. The DBMS can accept and - 
verify the repeated portlon of the ldentlfler and attach ~t to 
each data record thereby reduclng the number of keystrokes 
requlred to record the lnformatlon The savlngs In number of 1 keystrokes can approach 50 percent . Below, 1s an example from 
the SEBS questlonnalre on lndlvlduals I 
The Gambla Rlver Basln Studlesf dally actrvltles questlonnalre I 

had an ldentlfler of 13 dlglts and a varlable llne of 11 
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Identlfler 1s composed of 

item # of characters 

questlonnalre type 
date of lntewlew 
lntervlewer number 
reglon 
dlstrlct 
bee1 
vlllage 
household 

Total 

These 19 characters need only be entered once regardless of the 
number of lndlvlduals In the household--there 1s one Item whlch 
holds the ~ndlvlduals' asslgned number (the data record 
~dentlf ler) 

Re~roductlon of Ouestlonnalre Format 

The format of the JESS SEBS questlonnalres does not lend 
ltself well to on-screen reproduction. Thls 1s not at all a 
hindrance Some of the lndlvldual pages are reproduced to some 
extent The DBMS has a screen deslgn faclllty whlch, coupled 
wlth the data entry programs, provldes a good facslmlle of the 
questlonnalre format In most cases the data entry staff becomes 
so proflclent that they begin to lgnore the screen formats, 
havlng memorized the keystroke sequences. 

Prosrammlns the Data Entry Packase 

The actual programming of the data entry package 1s more 
tedlous than complicated. Essentially the DBMS~ has a Data 
Manlpulatlon Language (DML) which permlts appllcatlons programs 
to be wrltten. The data entry program conslsts of a serles of 
tests for data type and code range. The tests narrow the 
posslble response to each questlon by llmltlng the range of 
response according to the SEBS codebook 

DBMS vlll be used to refer to dBase I11 + even though, In the 
technical sense, dBase I11 + 1s not a DBMS. 
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A sample portlon of a program 1s reproduced here The 
comments followlng the (*)  are the consultantls and not a part of 
the DBMS DML 

err = .T. * set the varlable err equal to True 
DO WHILE err * perform the following untll err not True 

@ 3,6 GET e4 PICTURE '9' * accept e4 as a slngle dlglt 
READ * read e4 lnto memory 
IF e4 $ '1238g1 * lf e4 is 1, or 2, or 3 etc 

err = F. * set err equal to False 
ENDIF * termlnate the IF clause 

ENDDO * lf err 1s False go on, else redo 
Thus an operation loops lnflnltely untll the keyed response 

to "e4" meets speclflc crlterla. Data entry systems of thls sort 
are not forglvlng on data codlng errors Even though each 
questlonnalre 1s checked three tlmes, glven the total number of 
variables (approxlmately 515), some codlng errors reach the data 
entry stage. The data entry program can dlscover them and the 
questlonnalre 1s marked for further verlflcatlon. 

Prosram Llstlnss 

I WARNING: dBase I11 + programs are stored In ASCII format I 
I If they are wrltten on or In any way altered wlth a word I 
I processor, they must be saved In ASCII format Thls 1s I 
I posslble with MS Word (formatted (No)) and In Wordstar I 
I (optlon N, non-document mode) among others. I 

Program llstlngs are prlnted In formatted MS Word 
Therefore the page breaks in these llstlngs are not found In the 

- 
ASCII versions of the programs Each new program wlll have a 
header beglnnlng wlth * name PRG 

The program llstlngs are not provlde here as the llstlngs 
exceed 100 pages In length Both computer dlsk and hard copy 
verslons are kept at JESS offlces In Mogadishu. 



APPENDIX E 

SEBS Data E n t r y  System User's Manual 
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