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ABSTRACT

This study is an attenpt to show how i nter-indexer
consi stency can be neasured to see the evol ution of consistency
values within an Qopti cal Coi nci dence Systemof the Institute
of Agricultural Research Library at Ahnmadu Bello University.
This study is not only to evaluate the present |evel of
performance, but also to find a way of inproving the perfornance
of the system

The study tried to find answers to the follow ng
guestions: -

(a) 1Is there indexing Consistency in the Systemover the

period 1974 to 19867
(b) If there is inconsistency, then identify sone of the

factors responsi ble for the inconsistency.

The hypot hesi stestedi sthat: Consi stencyinthesystemvaries
with the change of indexers over a period.

The study invol ved examnation of the docunent cards of
the Information Retrieval Systemin the IAR library. The
I ndexi ng terns assigned by two groups of indexers to simlar
docunents were conpar ed.

The indexing period in the AR systemwas divided into
two Periods, P; (1974 - 1978) and P, (1979-1986). Pairs of
simlar index entries with one entry falling within either
P, or P, were sorted out and conpared for indexing
Consi stency Over the two periods. The cards were sel ected

in such a way that they covered all the eleven main subjects
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areas which the I AR collection covered. A total of 130 pairs
pf entries for simlar docunments were found in the data base.
Qut of these, 64. pairs were found to satisfy the condition
set for the final selection, that is each pair has one entry
falling in P, and the other in P,

The degree of consistency was determned by totalling
the nunber of identical terns assigned to the docunents at
each indexing, as conpared to the total nunber of terns
assigned to the two docunents. Hooper's one-indexer
consi stency nodel was used in neasuring inter-indexer
consi st ency.

The findings showed that indexing consistency in the
systemis decreasing with the change of indexers. The
consi stency val ues ranged from47.5% to 28.68% per i ndexer
and pair-w se consistency values ranged from as high as
65.4%to as |low as 51%per pair.

The study concluded that consistency in the system
varies wth the change of indexers over a period. This
measure of inconsistency can partly be due to differences in

subj ect background and experience of the indexers.
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CHAPTER ONE '~
INTRODUCTION

101 Purpose_of Research: -

Thig study is carried out to improve on the retrievel
perfqrmance of the optical coincidence system in 1AR. In these
days of budget cuts and austerity, no research iibrary can
atford to invest huge amounts of money on information retrieval
system that eannot provide the right information at the right
time due to the problem of inde~ing consistency,

A lot of time is used up in the search for specific
information by researchers. : The problem entailed

4in browsing through a heap of literature that has insignificant
relation to need, and the low utility content materials cannot

be over estimated, Therefore Scientists 1n research organizations
like AR should be aided with the means of getting quick and

right information by using a system that is consistent in its
indexing policies and practices. |

This study is an attempt to show in simple terms how inter-
inﬁexer consistency can be measured to see the evolution of
consistency values in indexing over a period of time, It is
intended to throw light on the evolution of consistency values
within the information retrieval system, of the Institute of
. Agricultural Research Library, Ahmadu Bello University, Zaria,

' The purpose of such a stud~ is not only to evaluate
present performance level, but alsec to find a way of improving |
the performance of the system,

1.2 Background to the Problems:

The' invention of printing press brought about publication

(information) explosion and as a result of that handling of




information became extremely difficult,

Before Johann Gutenberg anG his associates invented the
technique for casting movable types with which books could be
printed; books used to be copied laboriously by hand,

"The printing press, however, did far more than merely
relieve the pressure on the scribe, It shattered
forever the boundries of a world of learning that
hitherto had been the private dormain of the privileged
elite, It made possible the rapid mobilization of new
learning, first by making available for republication
the entire corpus of classical scholarship, and
subsequently by opening the doors of publication to
contemparary writers, For the first time the written
word could communicate pure science and its attendant
technologies to an expanding and receptive audience,
Seience which previously had been the product of
individual scholars whose contributions were derived
from the age-old learning assimilated during years of
apprenticeship, became cumulative, its pace was
accelerated, and the scholar found himself compelled

+0 read new books and thus keep up with the work and
chougtt of his contemporakries if he was to advance,

The world of scholarship suddenly became an 'open'
socliety and it was doubtless no accident that the
century and one-half that followed the invention of
printing brought with it Galileo, Bacon, Gilbert,
Harvey, the young Newton, and a host of lesser scholars
who were influenced by the writings of these masters."1

Since then man began to devote serious attention to the biblio=-
graphic Organization of this out pouring of print.

In the mid 16th century Conrad Gesner realized that recorded
knowledge has grown to such an extent that he set himself to the
task of compiling a Universal bibliography of the world literaturee
In 1545 he compiled 'Bibliotheca Universalist', Since then many
people, like Melvil Dewey,Charles Ammi Cutter, Bliss, Ranganathan,
etc have devised systems for bibliographic organization that
would keep pace with the accelerated literary growth of the late
19th century,

"Nowadays, the quantity of new information being generated

is such that no individual ecan hope to keep pace with

even a small fraction of it, and the problem that we have

to face is that of ensuring that, individuals who need

information can obtain it with minimum of cost (both in

time and in money) and without being overwhelmed by -
large amounts of irrelevant MO CEBT, o5 s s va Ees maET
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In trying to find solution to the problems of handling
1n£ormation’people have deviced many ways and means of storihg“
and retrieving information over the years, Among the means
deviced are Pre~Coordinate Systems, such és Dewey Decimal _
Classification, Library of Congress, Universal Decimal Classi-
fication, Colon ClassifiCation etcs The Post-Coordinate Systems

are term entry (Uniterm aﬁd'Peek-a-boo) and item entfy (edge-

notched ecards), With the invention of third generation computers

the - roblem of information handling was reduced greatly because
it enhanced gapabilities of processing information. According
3

to Viekery”, the computer can be fegarded as essentially_a very
fast and aecurate clerk, that can read and write text, that can
fransfer information ffpm one record to another, that can file,
‘and match and sort; dount; add, subtract, multiplyland divide.
Computers would havé been the best solution to the problems of
information storage and retrieval if not for the cost involved,
the.level of training required by personnel to run and mafintain
~1t, Apart from cost and manﬁower problems associated with the
‘use of maehine a:findexing tool, machine 1s never known to bé
- the best ihdexefa Vickery pointed out that, "in so far sas
human tunderstanding! is involved, indexing will remain an art,
feasible only to huﬁans,at least until we know a great deal
more about 'understandingt! than we do tOdagﬁgiéted-éygtbmé
There are other disadvantages of machineA;.they are less
- flexible than Manual Systems, less easily modified; they require
' an'initial capital outlay; the? cost money to maintain; they
may break down, and put the whole system out of action; they
¢an only be worked by specially trained Operators; and they

are less flexible than the human brain, Copying, recording,

L}

A

I
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sorting and transmitting are all admittedly elerical tasks and
fit to be mechanized, but indexing and searehing; it is argued,
require human judgement and should not be mechanized, Because
of the resons stated earlier, most retrieval systems employe
the services of human indexers; but human beings have problem
of inconsistency, inaccuracy and at time human memory can fail,
All this lead to inconsistency in indexing, |

Studies in indexing and the consistency of indexing have
shown that inconsistency is a major problem in manual indexing.
A study found out that inconsistencies are due to indexers,

5

rather than to indexing languagrs. Based on the above reasons
this study set out to measure consisteney in order to establish
continuity in indexing for an optical coincidence system, It
will examine progress of consistency values within an optical
coincidence system of the Institute of Agricultural Research
Library, at Ahmadu Bello University, Zaria, In carrying out
the research,index entries for similar documents indexed at
different times by various indexers will be examined for
inter~indexer consistency, The index entries to be examined
will be right from 1974 to 1986 (i,e, from the date of
inception of the system to date),

Although there are many studies on Optical coincidence
systems (OCS) in libraries, there are no known studies that
have delt with this particular area the study is trying to
look into,

1,3 A Statement of the Problem-

Special libraries (i.e. research libraries) are frequently
(specialized)

faced with the problem of quickAinformation retrieval, The
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Problem doesn't end there, some researchers want all that the
system has in their area of interest or ask for what is the |
latest in their area., Such a request and a host of them can
best be handled by mechanized information retrieval systems,

The ¢urrent trend in inforﬁation_retrieval is moving towards
mechanized information retrieval systeﬁs, but mechanization
means meoney, human resources and other facilities, These days
of @1 sterity, not many institutions have the resources to install
and run computers- More so in a developing country like
Nigeria Qhere money is lacking to provide for the basic
necessities of 1ife, like food, cloth and shelter, Spare
ﬁarta for many simple machines are lacking and computer a
SOphisticatéd machine cannot be an exception, _ ‘

It has beeh pointed out earlier on, that the machine is
not the best indexer so even the mechanized retrieval systems
depend on humén indexers for ihpuéi ' The study seeks to
disgover how consistent or otherwise the human indexer has
been in his indexing for the TAR system,

In shorf the study is trying to find answers to problems
~such as:=- oo _

(a) 1Is there indexing consistency 1ln the system over fhe
pericd 1974 to 19863 This ig a way of measuring
consisfency to establish continuity. ) |

(b) If there is inconsistency then identify some of the factors |

responsible for the inconsistency.

: Hypbthesis:

Consistency in the system varies with the change of

indexers over a periocd,




1.4.17 Assumptions:

it is assumed that the following variables have ne
influence en consistency level in the system, The variables
are Doecument type/ferm; change in research directien, language
and revision of Thesaurus,

Decument type/form is assumed not te affect

5(m)

censistency, According to Oruma decument type/ferm dees
net affeet consistency with which the document will se indexed.
It could we a wook, periodical article or newspaper cutting;
all are considered not relevant to consistency level,

Change in research direction e,g. frem Amimal Science t¢
Crep Science does not affect consistency and the samething
applies to change in research language, Revision of Thesaurus
is alse assumed not to influence consistency in indexing,

It is also assumed that there is not necessarily a direct

cerrelation wetween the numbker of terms applied and the quality
of the indexing,

1,5 Significance of the Study:

The study will enable the TAR system operaters te know
the trend in its indexing. It is also aimed at previding
guidelines for the study of the evolution eof indexing eensistency
values within an optical coincidence system in Nigerian Special
liwraries, Anether significance of the study lies in the
fact that it is a pioneer in the field of OCS study in Nigerian

Special Liwraries,

1,6 Methedelogy:

The indexing described i this study is based upen an
eptical coincidence System i,e, OCS, Headings are chosen

frem the IAR thesaurus,
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The study involves examining the Optical Coincidence
System in the Institute of Agricultural Research Library which
is currently in operation, Personal visits and observation
eof the library at work will no doubt afford assessment of how
effective the OCS is, in retrgeval of information by weth
researehers and staff members,

A close examination of the basic principles Wy which
Optical Ceincidence Systems operate will also reveal alot,

The study attempts to compare the index terms assigned
By twe groups of indexers to similar decuments,

The indexing period in I.R System was divided inte twe
perieds, that is P, (197h - 1978) and P, (1979 - 1986). This
is done to have two distinct groups of indexers that fall
within those periods without overlap, There is overlap in
the peried Before 1978 and that after 1979,

Pairs of similar index entries or document cards each
falling within either P4 or P2 were serted out and compared
for indexing consistency over the two perieds, Everything

available for comparison was selected in all the eleven main

subject areas which the IAR collection covered, The eleven

main subject areas covered are, Agriculture, Agronomy, Agric
Ec nomics, Agric Engineering, Animal Science, Crop Science,

Envirenmental Sciences, Extension Services, Forestry, Plant

Sciences and Sociology.

Te start with 130 pairs of cards with entries for simila
or exaetly a like documents were selected frem the data base
and arranged according to the main subject areas covered by

the 1AR Information Retrieval System. After close examination
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66 pairs were disqualified as possible entries because
they failed to meet the exact criterion set for the study.
At the end of the day 6l pairs survived the Weeding test
and those 6L were subjected to inter-indexer consistency tes:

Degree of consistency is determined by totalling the
number of identical terms assigned to the documents at each
indexing, as compared to the total number of terms assigned
te the two documents,

In trying to measure consistency, various consistency
models were considered. Among the models considered are
Hooper's one-indexer model, Korotkin & Oliver Model, King &
Bryant's Model, Rodger's Moael, Slamecka & Jacoby's model,
and Zadeh's Fuzzy set theory. Among all Hooper's model seems
to be most suitable for application in this particular case
because it can accommodate any number of indexers without
problem, The calculation will not be cumbersome as if will
be when other models are used.

Hooper‘56 consistency measure of one indexer with respect

to a group of any number of indexers, N is given as:

CGi = CPiJ + Cpik ¥ .o CPiN .o (1)
N -1
G CGiN = pair - wise consistency measure between indexers
Ii and IN where N is the total number of indexers

in the group.
Therefore inter-indexer consisfency was calculated

using equation 1 above,



1.7 Definition ot Terms:

The following terms are defined as follows to make for
easy understanding and clarity of what is being discussed in
this work,

- IAR « Institute of Agricultural Résearch, Ahmzdu Bello
University, Zaria.

- Information - Allen Kent7 defined information as, "any

recorded Knowledge that may be useful to some
dectision maker." All activities require decision
and information is needed to support decision,

= Information Retrieval System - (IR) it means informatien

storage and retrieval system, They can rightly be
c¢alled document retrieval system since they retrieve
references to documents eontaining tne information,

= Mechanized Information Retrieval - according to Kent it is

the use of Mechanizeu or non-Convensional tool in
connection with any one or more of the following i,e,
analysis, vocabulary control, storage of records,
eonducting of search, Question analysis, delivery
of search results etc.

~ OCS - Optical Coincidence System, lIt is pasically a matter
of alligning cards to see which positions let light
through and such positions will give the numbers of
the appropriate documents,

- Optical Coincidence Cards -~ are term cards which are known

as peek-a-boo, battern cards, feature cards, peep-hole
cards etc, They are the cards on which document

numbers are punched,



EE | SERET

Document Cards - are cards with document numbers and biblig-

graphical details of document, They are arranged
« elther according to alphabetiéal author arrangement:-
or according to document numbers,
Retrieval ~ it is the act of recovering stored information
when needed,

Consistency ~ may be defined as the assignment of the

same Term or terms$s to a document each time

it is indexed.57

Inconsistency - includes differences in vocabulary usage

as well as differences in the choice of subject

content to be indexed (i.e, depth of indexing).57

Inter=Indexer Consistency - the cens8istency with whichk two

or more indexers tend “o choose the same terms as

deseriptive of the same documents,

- Intra-Indexer Consistency =~ the frequency with which one

indexer at different times will, for any given

decument, assign either the same or very similar

sets of term. That is how consistent is the indexing

done by one person on a particular decument at

different times,

N -
Hardware = ¢,g, reading equipment, drilling machine, type-

writer, storage cabinets etc,

Seftware - feature cards, thesaurus, document cards, indexing

policy, query forms, etc. .
Input - recording information on feature ¢ards by way of.
" punehing holes correspending to document numbers,
MEDLARS ~ Medical literature Analysis and Research Services,

Indexing - it is an intellectaal evaluation of the subject

" ‘eentent of a given document with the aim of determining

1
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the Key=words or terms which best express the subject
matter of the published work,

= Thegaurus = it is "an authority file which can lead the user
from one concept to another via various heuristic or
intuitive paths, 1t may be manually operated or
mechanized for assignment of index headings."‘f'b 1%t
Can be described as an authority file which contains
eross~references and can thus lead the user from one

concept not in use to prefered terms,

1,8 Limitation and Scope of Study:

‘'ne study is limited to the information retrieval system
in IAR Library which uses an optical coincidence system,
It is also limited to the number of entries for similar
or exactly alike documents made within the two periods P4 and
P2. It covered only those index entries input into the systeme
This study does not attempt to evaluate quality of indexing,
but merely consistency,

1.9 Literature Review:

Kenrad Gesner - the father of modern bibliography compiled
a bibliography of world writings in Latin, Greek and Hebrew in
the 16th Century, Late in the 19th century Paul Otlet and Henri
La Fontaine Started to compile world bibliography of recorded
knowledge, All these were done in the name of information
storage and retrieval,

.ccording to SheraB, when Otlet and La Fontaine started
work on their great world bibliography of all recorded knowledgs
in the late 19th Century, they tried to make it comprehensive
and attempted more penetrating subject analysis of bibliographi.
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- materials than had been used in conventional Librarianship.

In order to differentiate their activity from that of the
li®rarians they gave it the name documentation, That was the
begig;ng of Schism in iibrarianship., nonaoxovy, pelntea out -
that the desire to improve iniormation Services to Science a

industry and bring these up to the tevel of modern standards

led to documentation.

bocumentation came into being as a result of the need 1or
lmproved bibliographic access to the records of scholarship,
To support this point Shera10, showed that Ancient, Medieval
and even relatively modern Libraries were vast storehouses of
sccumulated records with the most Crude and meager of biblio-

graphi¢ cevices to reveal the Wealth of their resources,

The American Uocumentation Institute (ADI) was lormed in {-
1937 end later during the second world,War, work on Documentation
was suspended, A New era started after after the war, ADI was
revived at the close of 1940's and brought in a number of people
with interests other than microphotography; then documentation
took a new dimension. Finally the influence of the microphota-
graphers in the institute (ADI) Faded and they formed the - r'
National Microfilm Association which was composed largely of
manufacturers and distributo.s of microfilm equipment and su lies,

According to Shera and Cleveland11, from 1952 to the end ;.-
of the decade, the institute and its activities became a battle
ground for competing philosophies, methods and Techniques for
the subjecﬁ analysis of recorded knowledge, Calvin Mooer was |-

inventing Zatocoding; Taube was pushing Uniterm and Coordinate
‘.

indexing and eventually founded Documentation Incorporated,

' Though the fortunes of the ADI were faltering, in 1957 interest
I : R ) . . ] . I
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in 1mproving access 1o recorded knowledge particularly Seientific
Knowledge was on the increase, Also Centre of activity was
moving to governmental agencies,

Bradford12, defined Documentation as, "theart of collecting,
¢lassifying and making readiiy accessible the records of all
kinds of intellectual activity, ... the process by which,... 1s
«ss put before the creative specialist the existing literature,
bearing on the subject of his investigation, in order that he
may t . made fully aware of previous achievements in his subject,
and thus be saved from the dissipation of his genius upon work
glready done.“ Shera and Egan13, also poeinted out that a bread
definition of 'Documentation® would include all those processes
involved in the assembling of collections of wikitten records
and in providing guides to their use, _ |

It was reported by 5hera1u, that an American Librarian

whose name has been forgotten was so hypersensitive to his

15

"Librarianship pefformed by amateurs," According to Mohrhardt -,

professional status,that he proclaimed Doeumentation to be

although both Documentation and Librarianship stand on the
common basis of providing effective access to all types of
information, their methods of operation and in some cases the
varieties of information they handle have singular differences,
He noted that it is discouraging to the leaders in both groups
(Lib:arianship and Documentation) to find that at times more
emphasis is given to differencies rather than similarities
and common bases,

Mohrhardt thought that it is fair to repqrt that Documen-

“talists and Librarians in the United States View each others
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_ K
- work with respeét and also wifn an appreciation for the coﬁmonu-
lity of their respensibilities and objectives, In fact it is
much easier to identify and describe points of similarity in
these two fields than it is to find true points of difference
either in théorylor in practice, To support his arguement he
pointed out that American Library Assoeiation in its 90th year |
had a broad base for membership which included all types of -
librarians, all ranges of Documentalists, Science Information
Specialists, Research Workers, administrators and friends of
libraries, This shows commonality,

Under the leadership of Dra H. Berke, the ADI took
ini iatives in identifying common elements of interest and areas

for ecoperation in various library and documentation groups,

It is interesting to note that the President~elect of ADI in

1966 was a professional librarian, Mr, Bernard Fry. There is
such a éomplete inter-relationship or overlaﬁ of the various
library and Documentation activities throughout fhe United
~ States, that you often find one individual a very active member :'
in more than one of these groups. In addition to the inter-
: disciplinary character of the professional associations within
the U.S., there is also an overlap of responsibilities within
the research and special libraries themselves, Hence a 1ibrary:
may be classified simultaneously as an information Centre or
& documentation Centre., _

.Mohrhardt added that Documentalists are not happy td be

included as a unit of librarianship, and librarians objeect

" stringly to being considered as a branch of Documentation,
The guthor personally views Documentation as a development or

extension of Librarianship because of his expirence in Librar nship.



.Accordiﬁg td him many who have not been associated with
professional Librarianship tend to think of documentation as
@ discrete discipline, service or profession,'which is not
~true since nearly all formal Academic training in documentation
Qriginated frem library schools, He acknowledged the fact
that a true documentation service certainly does go beyond
convensional library activity both in s¢ope and in depth of
individual service to users, and added that the basic elements
0of both disciplines are similar if not identical,

- He concluded that a joint meeting of oificers of International
Federation of Library Association and the International PFede- I
ration for Documentation is a Landmark of Cooperation among
the two, |

Fickery16, writing on the ‘'€oncepts of Documentation?
said documentation is very much wider than convensional libra-
rianship beecause it includes publication and printing, distri- .;IZE
bution, some form of telecommunication, analysis, storage,' |

' ) 1
retrieval and delivery to the user, Ranganathan 7, gave a

model of documentation system, "The model replaces 'books! |
with the wider term ;doguments' and freaders? with ‘recipientst,
Instead of 'library"and tstaff! we find 'channel! and !channel
Agentst, The model further reminded us that there are Sources
generatiﬁg messages as well as recipients usihg them, Lastly
" the model is cyclic and emphasizes that documentary communie
cation is a centinuocus flow process," ,

When the split in librarianship was widening many non-
librarians (Scientists in particular)} who are contemptious of

librarianship invaded the field, At the time when documentation
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was dying the emphasis moved to information retrieval and that
was the begining of Information Science, Information Science
and Documentation Co-existed for sometime before Information
Science was accepted as a discipline, Many Documentalists
and Librarians kicked against Information Science that it has
nothing to offer, it is only Scientists, engineers and Mathe-
maticians wanting to introduce mathematics to librarianship
for prestige, They said, it is those who have interest in
mathematics that want to bring their influence into librarian-
ship for want of name,

Shera and Cleveland18, “aid attempts to pers
ADI and special libraries Assoc.ation to form an American
Counterpart of the British Aslib failed due to fear of loss
of autonomy by both parties., In 1966 ALA replaced it earlier
Interdivisional Committee on Decumentation with the new Infor-
mation Science and Automation Division, thus the begining of
Information Science, Two years later, i,e, in 1968 Eugene
Garfield and others succeeded in changing the name of ADI to
American Society for Information Seience (ASIS),

The Information Science Era, I% is believed that Docu-
mentation movements in Europe and America led to the develop-
ment of Information Science from 1950%'s to 1960's and it is
believed to have emerged from documentation and Information
retrieval and many other areas,

Sﬁultz19. Said that 1960 provided a climate that
was exactly right for the development af information Science
when interest in the problem of information on the part of the
Scientifie world and the American Federal Government reached
an unprecedented level, Coupled with the accelerated techno-

logical development of that period, Information became a

de
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focal point in space exploration, Science education etc, to
regaiﬁ Lost prestige. Transfer of information is an insepar-
able part of research and development,

The 1960's decade was a perlod of incredible technologic. ".
advancement including of course the refinement of devices and
' Ssystems in the field of communication and information processing
itself, The third generation computers were introduced, utili-
zing the miniaturized components developed for use in space
program, Massive data storage capabilities were now available
to provide reliable high-speed access to billions of Units of
stored information, By this time computers were considered as
information processing machines rather than merely 'number
crunchers! for mathematical application, This developments
made it possible for information science to develop, According
to Landauzo, without technology a significant proportion of
information science activities would not exist,

Borkoz1, Said that the existing institutions and
proceedures dedicated to the accumulation and transmission of
knowledge became inadequate due to the tremendeous growth in
Seience & technology, fast rate of obs¢lescence of technical
knowledge, the large number of working Scientists, the increase
in speeialization and the short time lag between research and
application, As a result of these pressures it became necessary
to study information science,

A variety of definitions have been provided for this new
field of information science, It has been described as the
science which deals with the generation and transformation of
information, The following definitions emerged from the

Georgia Institute of Technology Conference held in Octcber,
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1961 and April, 1962, "The Sciences that investigates the
properties and behaviour of information, the forces governing
the flow of information, and the means of processing information
for .ptimum accessibility and usability, The processes include
the origination, dissemination, ecollection, organization, stor-
age, retrieval, interpretation and use of information, The
field is derived from or related to mathematics, logic, linguis
tics, psychology, computer technology, operations research,
the graphie arts, communications, library science, management
and some other fields."22

Information Science has also been defined interms of the
problems it seeks to solve, or phenomina it investigates,
SaraceviczB,pointeduout that the basic problems addressed in
information Seiences is the effectiveness in communication of
public knowledge, by means of the 'literature', He described

science _

informationhin relation to library Science as trying to develop
a theoretical base and a Scientific component with a tradition
of theoretical/experimental inquires, According to Shera,
"Lit arianship is the generic term and information science is
an area of research which draws its substance, methods and
techniques from a variety of diseiplines to achieve under-
standing of the properties, behaviour and flow of information,
Information Secience contributes to the theoretical and intel-

£3 Jean Taguezs,

lectual base for the librarians Qperations,"
described the relationship between library Science and
information Science as overlapping but not co-extensive
disciplines, The former is concerned with all aspects of
library Operation and practice; the latter with the character-

istics of public information and the behaviour of its users,

The boundry between the two is difficult to fix,
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Taylorzﬁ, was of the opinion that there are two misconce-
ptions about information science, One of them is that librarian-
ship and related professions tend to view information sciences
as oncerned solely ¥ith their information - processing acti-
vities, Information science is not concerned with the develor
ment of information handling systems, but rather with the
explication of system and environment, A second misconceptior
is that information science and engineering is generally vieweu,
_1n its relation to libraries, as directed only towards retrieval
or management information systems, and serving a rather small
segment of interests, He concluded that it is important <o
remember that the libréry is but one application of information
Science,

Goffman, Bracken, Belzer, Wersig and Neweling, all defined
Information Science in various different ways, Some defined
it by listing topics that fall under it,

Afolabi detined information science as "an interaisci-
plinary research-based subject field, that is, concerned with
the theories of generation/production, transmission, storage,
retrieval, dissemination and management of information, and
draws its concepts and theories from a wide Spectrum of field
such as computer science, library science, management, econom :s,
semiotics and mathematics, It is related to library Science
in the sense that it provides the theories on all aspects of
information for the information work of libraries and infér-

mation eentres.“27

Saraeevicza, Saild that information science grQw out
of the concerns with three levels of (interlocke) problems,

which are (a) communication problems (b) literature problems
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. and'(é) library (or information system) problems - which gave

_ rise to information retrieval snd information netwerks, - |I
_ Information Science emerged and grew after the second - ?
World War. Its growth coincided with developments in information

technologies e.g, computing, telecommumnication and reprographic

technologies, Information Science is still at its develop- k

mental stage in mest countries of the world.' | | | 'f'{
In the 1950's Information Retrieval was born and thé result

was that a number of information systems were established with

many elaims and counter claims. The use of the term infor-

[ AR ]

LA

mation science came about in the early 1960ts when it was felt
that there was a need for a Scientifte dimension to all infore -

mation activities, particularly information retrieval,
29

P Rl cace L

According to Afokabi®”, it was during the early 1960!'s that

information reteieval systems came into existance; a number:
of large national systems were established (some government
=based, some society~based, some commércial based) while those
in ¢ompanies and institutions weére on the increase, The !
following innovations also emerged in the practical aspect:
new services (e,g. selective Dissemination of Information),
new tools (e,g, KWIC indexes, citation indexes, thesaurus), ll
new computer file organizations (e g, Combined files, lists
. and ehain files) and Work on library automation alsc began,

In 1958 Kepplerjo, hypothesized that a bibliographie
gearching machine using Hollieth equipment and punch card
for subject and author indexing that would replace the conven=
sional library catalogue and other traditional bibliographic
publications will appear. |
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Meadou531, pointed out that since early sixties, systéms
for the mechanical retrieval of information have greatly
expanded» . .- This period has Seen for example the
impleméntation of SDI as a routine activity, The role of com-
puters in the production of various types of index has for
example, been highly significant, New sorts of literature
.guiae, such as the science citation index (SCI) could not have
been produced in the absence of computers,

Mechanization of information retrijeval systems started
,with the postw~coordinate indexes such as Uniterm, edge-notched

and peek~a-boo, then moved to punch eards and finally to

‘computers.OF the semi-mechanized systems (Uniterm, edge-notched,

and peék-a—boo); Peek-a-boo or Optical coincidence system is
more advantageous in information retrieval, Johoda, arguing
in favour of optical coincidence system sald that, "there are
no mechanical restrictions on the total number of index units
in the indexing vocabulary or on the number of index units
selected for a document in the peek-a=boo system, such a
limitation occur with edge-notched cards and machine sorted
punch cards systems since one is restricted to capacity of the

cards and sometimes has to resort to codes that are difficult

32

© Aecording to CostelloBB, both data and information can

to encode and/or search,"

be handled by optical coincidence system, He went on to say
~that retrieval diSplay in OCS is instantaneous and Coordinatioc
are not limited to two terms at a time as they are in manual |
cards systems, The'potential for false retrieval is small,

even Qith storage of 50,000 capacity cards, It might be fea-

sible to store Microimages of documents, and 'small original

B
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documents or condensations of larger original source documents
Storage and retrieval devices, such as Optical coincidence care
have been eSpeciélly designed for information storage and I

34

retrieval operations, Foskett™", pointed out that an optical
coincidence system {OCS) can be used for both small personal
~¢ollections and large information centres depending on the
size of the eard.,” He said there is no limit to the number of
descriptors that may be used and seérching the file is simple
ne matter how large it is, The use of natural language and
ease of searching have led to a tendency to adopt peek-a=boo
' rather than edge-notched cards in libraries and information
'centrés. He argued that convensional card file requires a
card for each method of approach; one or more for'the author/s
" and one for each subject in order to conduct a successful
xearch, There is also the problem of chobsing a suitable
system of subject headings or elassification to arrange the
subject cards, To avoid these difficulties many people turned
to more recent forms of index fur example Optical Coincidence
System, Optical Coincidence Systems are cheap and require

35

cheap materials to operate with, Lancaster™, pointed out
that post-coordinate retrieval systems (OCS inclusive) permit
multi~dimensional access to any subjeét from any point of view
economically, So far it has been seen that OCS are suitable
and easy to use as information retrieval systems compared to
other systems, ‘ |

- After information retfievallsystems havé been devibed,
the problem that came with it was the problem of evaluation.
The Systems have to be evaluated to see how far they have

<




23

achieved the purpose they are set to achieve or how do they
compare with other systems in their performance,

According to Fair-‘k;herne36
systems is to aid document retrieval, He pointed out that,

if at the time of input the document description is fine the
retrieval also will be fine and less irrelevant materials

will be retrieved; and if document description is bad,
ret.rieval results will also be bad, Cleverdon37, considered
two variables which he termed "recall ratio" and "relevance
ratio" (precision ratioc) in system evaluation, He emphasized
that there is inverse relationship between the two whereby, -
when recall ratio increases, relevance ratio decreases and vice
versa, Therefore highly restrictive queries would lead to a
relatively high relevance ratio with a relatively low recall
ratio; a less restrictive querry would enhance the recall

3“, pointed

ratio at the expenSe of the relevance ratio, Swets
out that during the periocd of intensive study of information
retrieval systems, ten different measures for evaluating the
performance of such systems have been suggested, He was of
the opinion that the various measures have much in common,
that is, eight of them evaluate, only the effectiveness
(accuracy, sensitivity, discrimination) of a retrieval system
ant  are derived completely, in one way or another, from a 2-
by-2 contingency table of pertinence and relevance, 7The othe-
measures aSSess efficiency as well as effectiveness, by ineclv
such performance tactors as time, convinence, Operating Cost
and proauct torm,

CleverdonBB, in the crantield project 1, attempted to
compare the performance of four index languages: UDC, alpha-

betical subject catalogue, Uniterms and special faceted

s the requirement of all retrieval

ng
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my
'classification. The study indicated that there is no significant
differences in the efficiency of retrieval of the four indexing
schemes, They gave results ranging from 60 to 80 percent
retiieval with 25 percent relevance under test conditions,
It was noted that Human error in indexing and searching were
more seriocus than errors due to file organizationg It was
concluded that file organization is relatively unimportant in
the performance of information retrieval systems, The speci-
ficity of the vocabulary and the exhaustivity of the Indexing
are mﬁch more important factors affecting perfofmance. _

Swetsuo, said a destreble measure of retrieval performance

18 that it would express saley the ability of a retrieval system
to distinguish bétweentdanted and unwanted items, He argued
that 1t 1s difficult to compare two systens e.,g A and B and
say which system performs better, He said the use of emprical
recall-precision curve as a measure of system effectiveness o
provides partial solution in that it does not tell by how much
one system is better than the other, He concluded by saying
tha'l: the present retrieval methods leave considerable room for

Iy

improvement, Van Rijsbergen and Jones , said a basic assump-

tion in retrieval systems is that the document relevant to a

question are separated from those whieh are not relevant,

They said, "if initial separation between relevant and non=-

relevant documents is poor, our chances of being able to

widen the gap materially are low," | ' | s f
Salton and Younguz, studied the existing practice in

autbmatic indexing and showed that the standard theories for

the specification of term values (or weights) are not adequate,

]
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Vickeryug

, defined the effectiveness of a system to mean the
degree to which it achieves its stated objectives, If the
objectives can be related to a quantitative characteristic e.g,
recalling all relevant documents ~ then effectiveness can be
mepsured as the ratio of the two numbers, That is number of
relevant items retrieved in search, to the number of relevant
items in system, He added that people evaluate because they
are not getting the desired results or when they want to comp: ‘e
one situation with another onr or more others, Most systems
perform more than one function, and the practice of measuring

a single characteristic leads to considerable danger of sub-
optimisation, At the end the effectiveness of a system accord-
ing to ‘one characteristic may be maximized, but its performance
in relation to other characteristics (of equal or greater
relevance to the system use) may be worsened,

Ly

Lancaster” ', reporting on MEDLARS said it is a multipurpose
system with a prime purpose of producing index medicus and
other recurring bibliographies, The system was found to be
operating on the average, at 57,7% recall and 50,4% precision,
Causes of system failure were found to be due to indexing or
searching subsystems; or a combination of the two subsystemsy
Index language \eads to system failure, likewise user-system
interaction contributes to failure, Lancaster and denkinsuB.
showed that the evaluation of MEDLARS (1) has demonstrated
that it is possible to undertake an investigation to measure
the effectiveness of a large mechaﬁized retrieval system and
to identify the factors that are most important in controlling
and limiting the effectiveness of the system, 7They noted that

a one-~time evaluation, however can only measure the performance

of a system at a particular point in time, When changes are
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" macd: to the systeﬁ, as a result of the investigation, we would
like to be able to estimate the effects of these changes.
Moreover a one ~ time evaluation, however comprehensive, canﬁ(‘
identify all sources of system failure., It can locate the moai
important sources and areas of greatest weﬁkness but it cannot
identify, for expmple all specific instances of voéabulary
inadequacy in the system. . ' | ' v
; The effectiveness of any information and/or document
rétrieval system is dependent upon several factors: the docuw
nents dr Iinformation included in the Original input, the manner
_in which this is indexed, the limitations of the program and
. machines involved, the search strategy, and the degree to which
the system actually meets the needs of its users, The indexing
factor ¢an further be divided into the indexing system itself
and the manner in which that system is applied to a body of
inf.rmation and/or group of documents by the indexers, All
| the above factors must be studied before any total evaluation
of a given system can be made, This study, however, will be
.1limited to only one aspect of such an evaluation: the consis~ .
'Itency with which different indexers apply one given indexing
- éystem io a colléction. H . |
According to FairthornehG, indexing is the basic.ﬁroblem
as well as the Costliest bottleneck of information retrisval,
Laurentu7, showed that indexing is é frequent source of
‘search failure; and the compatibllity of term selection
between indexers and Searchers is important, Zull and Baumanis
"pointed out that lock of agreement in interpretation of terms
between indexers and searchers is a source of system failure,

Lancasterug, reported that some wide variations in assigning .

L8
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certain index terms were noted durihg the evaluation of

MEDLARS, Lufkinso

» investigated aspects of subject indexing
and found out that consistency in indexing increased with
increasing length of the docuwuent,

51, discussing Manual indexes said that Quality

- King
humaﬁ indexing is a tedious, time consuming, and difficult
task, requiring the use of highly skilled personnel, Often,
a set of rules or an authority list has been provided to an
indexer for use in selecting the index ﬁerms, but, as is
well known, two indexers using these guidelines are quite
-1ikely to select different index terms to represent a given
document, There.is also a high likelyhood of one indexer
selecting different index terms to represent the same docu-
ment at different times, Many attempts have been made over
the years, with only limited success, to sufficiently refine
the indexing critefié so that a unique set of index terms
will be selected, independent of Indexer, to represent a
document, |

_Q'.' T1nker52

, argued that consistency of indexing measures
the precision with which meaning is understood by the indexers,
His study suggests that a drastic reduction in the number
of ailowed indexing terms would increase consistency with
which the terms would be used (applied), It also suggests'
that differences of opinion as to the meaning or definition
of a term leads to inconsistency, | |

Tarr and BorkoSB, discovered that two groups of indexers
ﬁroven statistically to be highly consistent, may neverthe-
less be quite inconsistent in their indexing of one parti-

- cular document, Thus consistency must be considered to be
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.independent of any particﬁlar document, They also reported.
that the use of a thesaurus improves consistency only when
the indexing process is separated into two independent but
lnterrelated steps; these are 1st, formulating verbal labels
for concepts to be indexed, and 2nd using a thesaurus to
convert the verbal labels into controlled indexing termino-
logys The performance of these two steps by separate people
may hold the promise not bnly to improving consistency, but
also of lowering-cost since the second step could be done |

by less highly trainned pedple. Tinkergu, proved that a

“_ given term is applied consistently by a group of indexers

is no guarantee that the group will apply some other terms
with equal consistency, He sited a group of indexers who
we ‘e consistent in the application of the term "electrophow
tographie plates", and not conéistent in the application of
55

tgrm "eonductivity." Rayward and Svenonius”~, reporting on
interindeﬁer eonsistency at various indexing depth, that |
“indexers agree on surprisingly small number of index terms.
This led the writers to believe that the low degree of
consistency is due to the indexers! difference of opinion
as to what length of phrase should be in order that it be
selected as an index term, o

: According to LoukOpoulosgs, human inconsistency in
distinguishing among & given set of eligible terms under
.which a document may be indexed is inevitable, HuruitzST,
pointed out that it does not seem possible for a system to
retrieve documents effectively if they are not indexed
consistently, Once this point is recognized, the problem

be comes not to eliminate inconsistencies, for this is

impossible, but to discover what types of inconsistencies
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o¢zur aﬁd the best ways to minimize the effects of these on
document retrieval, _ ‘
'ISavagess, suggested.that one need not expect thét two
indexers (or onelindexer at different times) will, for any
given document, assign either the same or Qery similar sets
of terms, What one shduld expect is that for any homogenous
~Collection of documents any two indexers (or one, etec) will
assign terms with roughly the same relative frequencies (or
becauée of differences in depth, a high eorrelation between
rank orders of relative frequencies) and that a document set
retrieved on the basis of one indexing will be equally
gatisfactory to that set retrieved by the other,

59; sald that measures of indexing

. | Zunde and Daxter
-.consistenéy should reflect not only the formal agreement of
indexers on a number of terms, but also the significance of
terms on which the indexers agree or disagree,

| According to Cooperﬁo, it is often assumed that inter-
indexer consistency is somehow indicative of the gqualify of
the'indexing; but his study led him to co&iude that until
equations describing this relationship has been derived, z
measurements of interindexer consistency will have little
meaning asclues to indexing quality, Leonard61, in his |
doctoral thesis concluded that inter~-indexer consistency is
mainly dependent on three factors - indexers experience,
term type and document length, The study also confirmed
that there is a high correlation between interindexer
econsisteney and high retrieval effectiveness, implying that
efforts to maintain high levels of consistency are probably

quite justifiable in term of assuring good retrieval perfor-

mance .

g
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According to Slamecka and Jacobyﬁz, interindexer consis-
tency improves significantly with the use of prescriptive
indexing aids which contain a minimal display of the variable
semantic relationships among terms, This conclusion imply tha
greater consistency in coordinate indexing, and hence an
improvement in the quality of indexing, lie in the direction
of controlled indexing vocabularies which formalize the rela-
tionships of terms so as to uniformly and invariably prescrihbe
the choice of indexing terms.

63

Hooper -, cited consistency value ranging from 10% to 80%

depending on the condition under which the indexing was per=

6l

formed and the measure of consistency used, Jacoby ', reported
a mean consistency of 10% when chemical patents were indexed
by three experienced and three inexperienced indexers and no
indexing aids were used, Consistency values of 35% to 5%
were obtained by Slameck and Jacoby65, for experienced indexers
using certain indexing aid such as controlled vocabulary, In
their report Jacoby and Slameckass, arrived at a consistency
of 16,3% for experienced indexers and 12,6% for inexperienced
indexers, No indexing aids other than indexing rules were
used,

Painter67, reported consistency values of LO%, L2% LB%
and 70% with varying indexing systems and types of documents,
Rodgerssa, came up with an average consistency of 24% for
eombination of two indexers in a group, Korotkin and Oliver 69
reported eonsistencies ranging from 36% to 59% in an experiment
in which five psychologists and five nonpsychologists indexed

abstracts,"
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Consistencies up to 80%'wefe féached when indexeré wefe

required to use classification schedules and thesauri and had
'Ivery limited freedom or no freedom at all to use terms not.
contained in the above indexing aids (67, 69, 70, 71, 72).

It can be seen from the reviews so far, that any two
indexers, indexing one and the same document individually,
will select sets of indexing terms thch are most unlikely
to be ldentical, In other words, if one compares indexing
terms assigned by any two indexers to the same document, one

“discovers that, as a rule, the indexers differ considersably
in their judgemenﬁ as to which terms reflect the contents of
the document most adequately, It 1s ¢lear that this difference “

._in the judgement of indexers introduces a great deal of uncerw
tainty in any information retrieval system based on human
indexing, Although an information system normally would no%t
coﬁtain identical documents indexed by different indexers,
the implication is that documents which are similar may and
often would be indexed so differently that their similarity

| would not be properly reflected in the sets of indexing terms
assigned to those documents, Therefore it is important to
measure consistency in order to find ways of minimizing

inconsistencies in our indexing systems,

According to Oruma and Saracevic, studies in indexing and
the consistency of indexing have shown that inconsistency is
a major problem iﬁ manual indexing, According to them much
of the inconsistencies associated with manual indexing may

be attributed to differences in human assessment,
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. CHAPTER TWO

PROBLEMS INVOLVED IN AN QPTICAL COINCIDENCE
SYSTEM,

2.1 History of IAR Library with its Information Retrieval
: oystem:

The Rate at thcﬁ worldlpoﬁplétion is 1Inereasing as
compared to the guantity or amdunt of Agricultural preducts
that man in his present level of Activity can produce are not
comparable, As a result man ha§ turned to natural scienCe
for solution to this ugly situation as it is with his othér
problems hence the need for Agricultural Research Institutés.
It was in an effort to combat such unpleasant situation that
Agricultural Regearch Institutes were established.

The hiétory of Agricultural Research Institutions in
Nigeria dates back to the colonial era when the colonialists
encouraged Agriculture to satsify their selfish interest of
producing”the needed raw materials for industries in Europe,

.'Aéséﬁalﬁg'td”mahohq, in a developing country like Nigeria
.where the economy depended on Agriculture in the 1950's and
60%'s the ﬁeéd for Agricultural Research Institute can not be
ov r emphasized; at least for the following two reasons:

(a) Nigerian economy before the oil boom was tied %o |

. Agriculture with over 70% of the population engaged

"~ in farming and animal rearing, but not enough is '
being produced to feed ihe teeming poﬁulation because
of strict adherence to traditional farming methods,

(b) The country has been a victim of drought and pest which

foreced the Pederal Government to substitute what is

locally produced with imported food,

RA
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The Institute for Agricultural Research Samaru refered
to as IAR was established in 1922 as the administrative
Headquarters of the then Department of Agriculture in the
Northern Provinces of Nigeria, The Agricultural Research
In titute was established to conduct research into various
diseases that affect animals and crops and to improve both
their quality and quantity,

Research started there in 192} and soon after that a
small collection of books and periodicals was started, The
activities of these scientists have not only led them to
demand the numerous records both published and upublished,
Their activities also generated alot of publications out of
their researches, The number of publications in that station
became too large for one researcher to cope with so the meed
for a library became obvious, There existed a collection
of books needed for research since the early days but untill
1956 when a librarian was appointed that there was systematic
effort to gather the stock of Older documents which were
scattered in files and offices, The documents have been
pr served, and every effort has been made subsequently to
gather all documents on Nigerian Agriculture as they have been
produced, They were conventionally catalogued and classifiec
by the Universal Decimal Classification Scheme, For some tir
the need for a semi-mechanized retrievel system to provide
speedier and more efficient access to these documents was felt
but that did not materialise until in 1974 when a staff was
available to undertake the establishment of such a system,
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The semi~-mechanized information retrieval system of IAR
provides an alternative method of searching for the documents
which contain information on your subject, Normally when you
come to the library seeking information on your field, using
the conventional system you have to look up your subject in
the subject index to the classification scheme to find the
classification numbers which express that subject; then you
have to search through the subject ecatalogue under combinations
of *hose numbers to find the documents which contain information
on your subject,

With the semi-mechanized system search is quicker and
allows more flexible combinations of subjects, The system
has been refered to as an "Information retrieval system” but
should more accurately be called a "document retrieval system,”
in that it retrieves only references to the documents which
may supply the required information, The documents theselves
have to be obtained from the library stock in the normal way.

Information retrieval system does not provide information
on the subject of inquiry, it rather directs inquirer to
source of information that can answer the question, F, W,
Lancasterz,defined information retrieval system as,"it does
not inform (i.e. change the knowledge of) the user on the
subject of his inquiry, "It merely informs him on the
exi tance (or non-existance) and where about of document
relating to his request,"

According to OrumaB, the then librarian of IAR initiated
the move to establish IR system for the institute library in
1956 and much later an information scientist studied the

situation and confirmed the need for the IR system,
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After the scope of other IR systems in Nigeria have been
studied it was recommended that the system at IAR be designed
to cover documents on Nigerian Agriculture, It has been
estimated then, that collections on Nigerian Agriculture grow
at the rate of 500 documents per annum and based on that
estimation it was recommended that the feature card system be
employed in the IR, following the recommendations the academic
Professional Board of the ABU approved the establishment of
Information retrieval system in IAR in late 1972,

. The academic Professional Board of ABU approved the
purchase of a machine capable of holding not less than 10,000
documents on a set of centrally punched feature cards, Later
after thorowgh market survey Anson equipment was accepted and
purchased for economy and compactness, It was acquired in
1974 at a cost of £1,500, 1t comprises of feature cards in
a storage cabinate and a drill mounted on a reader,

Mrs, Helen Nation, who is an information scientist was
sent in by Canadian University Services Overgeas on a two
year term, In 1974 a Nigerian graduate became available and
the system started,

Operation of the system involves two procedures; namely
input and output, To input information into the system a
controlled vocabulary of indexing terms which is called
Thesaurus is used to replace the classification Scheme used
in .he main library.

The subject content of each document is recorded by
assigning the appropriate indexing words/terms from the

thesaurus,
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;Each indexing term in the thesaurus is represented by a
large plastic card, which is called a feature card, Thus v
there is one card for "Wheat", one card for "Irrigation"
another card for "fungal diseases," etc, On these cards are
recorded the numbers of all documents which contain information
on that subject; they are recorded by drilling a hole through
the space on the card which corresponds to the number of the
document, Each card has spaces for 10,000 numbers, or 10,000
documents, (The drilling of the holes by a precision drilling
machine is the "mechanized" element of the system), Refer to
figure 2.1,

2.2 Present Level of Operation:

2.2.1 Input to IAR System.

It is the process of storing information or feeding
information into the system, The procedure of inputting
infcrmation into the system is as follows:

When a document is first received, it is assigned an
accessions number to begin with, then the indexer reads throug
the publication to extract the indexable terms, With the help
of a thesaurus (controlled vocabulary) the document is assigne.
term/s that represents its subject content, A document card
is then made; it will contain all information on a book/article
i.e. bibliographical details of a document, index terms,
Botaincal terms and other details of that document, The docu-
ment eards are made in two, one filled under author (author
file) and the other under document number (document file).

Before filling the document cards the document numbers

are punched on the feature cards (term cards with numbered
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positions on them), Normally all the index terms in the
thesaurus have their feature cards already made for them so
at the input stage the appropriate cards are drawn out and
the document numbers punched out on them, Then the cards
will be filed back. Refer to figure 2,2.

24242 Retrieval From IAR System:

Output is the information that a reader gets out of the
system in response to a query, Recalling information is called
retrieval,

When you come to the information retrieval Unit seeking
for information,you are required to fill an enquiry form (Fig. 2
specifically designed to give the required details necessary
for question analysis and subsequent identification of the
required materials, After providing the required details of
your query, the information officer analyses your question,

The next step is selection of the feature cards which express
the subject you are interested in, with reference to the
thesaurus and with the assistance of the librarian (information
officer), The holes which Coincide on all the selected cards
represents documents which contain information on your topic,
refer to figure 2.4. For easy identification of the hokes,
the selected feature cards are allinged and placed on a light
box ( a box with a source of light with one of its sides
translucent) and light will show through the Coincidence holes,
The hole(s) through which light has shown gives numbers to
documents relevant to the query. Refer to figure 2,L.

The document cards relatines to the numbers revealed earli:
are sorted out from the file, The document card will provide
full bibliographical detail of the document, its library

aecession number, classification number, and all the index
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Fig., 2.3
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a) Dro:d subject zreax under which
enquiry Coy be grouped saiieins

l'r. > My D-—usl-xnl-"_n._.\

- - — * —

necific fisld of interest.
wuld refleet $he particular
subject intersst of onguiler seces
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o
=
o

RELATTD L3¢ NANS
Tlease use any specific terus that
may further doseribe the Mery seses
(e.{;. Ankis emiceivora
roscette disenses
viral diseases
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CEOGRAPHICAL COVERAGE

is enquirer interested in any
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[('e.g. Higeria (Morth) particul-urly
Keno State),

HISCELLANEOUS

Any other helpful details/comrients ...
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only),
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selected feature cards are
allinged ancd placed on the light
coxu When the light is switched
on,,some holes will let light
through. Such holes reveal
numbers of the documents relevant
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terms assigned to it, An abstract or summary will be added
when available, and when a document is very short, such as
newspaper article, the 'full text' will be included on the
document card., Refer to figure 2,5.

Figs. 2.5 . Document. Card.

) - : ].. !
ABALU, G.O.I. ’ '_ 61.!.02 ) f:

Supply response to producer prices: a case L 5--
study of groundnut supply to the Northern States :
.Marketing Board, Zaria, Instltute for Agricultural
Research, 1976: Bp. 1 table, {(Samaru Res, Bull.
268) Reprinted from Savanna, 1975 V,L(1) p.33 - uo

(P, 18762 - 1876L) = . 338,17¢ 630558
.- Agricultural economics  Araghis hypogaea abstract
- Economic conditions _ I.A.R.
Legume erops : : Northern
Marketing . ' : Periodical
: - articles

Marketing boards
Mathematical models
Prices

Producer prices
Supply & demand,

) 'Thé réader.df inquirer will be élloﬁed fo 36 throughlthé
docurent cards to see the bibliographical detéils of the book
and where applicable an abstract also is included so that it
will enable the reader deéide on the suitability or otherwise
of the material, If it is found fo be relevant, then the
information officer will obtair the material from the shelve «
~ Alternatively the reader can.gb to the shelve for the material,
- The Search cen easily be varied bf adding or removing
feature cards, to broaden or narrow the topic, or change its

ewphasis,
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2e243 . Thesaurus Development:

Thesaurus is a name given to a controlled vocabulary of
ir.iexing terms, It is used to replace the classification
scheme used in the library, ‘

The first draft of the thesaurus was made in 1975 when
the system took off., In building the thesaurus, potential
indexing terms were initially collected from the IAR library.
These were obtained mainly from the subject index to the UDC
which has been in use in IAR Library from its foundation.
Others were supplied from IAR research programmes, Free
indexing was done for sometime, Consultation with potential
users and experfs also played a significant role in the
assembly of index terms., Established agricultural thesauri
were also used in the thesaurus build up., The thesaurus
was revised in 1976 and 1981,

2.2.l4 Equipments Used in the Retrieval System:

The machine approved for IAR System was to be capable
0!.holding not less than 10,000 documents on a set of centrally
punched feature cards. According to 0ruma3. after thorough
market survey Anson Equipment was accepted and purchased for
economy and compactness. It was acquired in 1974 at a cost
of £1,500, It comprised of feature eards of 28cm by 30.hcm,
size in storage cabinet and a drill mounted on a reader,

2.2,5 Progress and Plans:

Efforts are being made to up date the input of current
materials as much as possible and work has began on the backlog
materials from the TAR Library Subject catalogue (Nigerian
Section) and the subject catalogue of periodical literature

on Nigeria, However, for a more thorough search users would
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have to look in both the catalogue and the Retrieval 8ystem,

Readers use of the system has increasedu. Comparing the
number of enquiries recieved between January and March 198l
tc . that of previous years, it can be seen that only 16 enquiries
were attended to in 1980, the number increased to 32 in 1983 .
and from January to March 198, L)} enquiries were attended t
*It is satisfying (encouraging) to note that most users of th
system appreciate it wery much because it is faster than going
through the catalogue and it is more r_u':a'ci.ese:M'L

It is intended that the system will be expanded to include
materials on Tropical Agriculture and West African Agriculture
in general,

It is intended that somebody with B.Se. Agric, or Botany
will be given training in librarianship so that he replaces
holders of Diploma in Library Science who operate the system
now, 'This change will enable expert analysis of queries so
that they fit into the most appropriate thesauric language.

It will also facilitate better indexing,

Researchers are now being encouraged to use the system

through monthly accessions lists and at times they are allow~1

to try their hands in information retrieval,

2.3 Operational Problems: Hardware:

There is problem of spare parts for the machine, Spare
parts-have to be imported in the event of parts needing
replacement, These days of austerity it is not easy to get
Foriegn exchange for the importation of spare parts, Out of
the tﬁree reading/drilling machines only one performs a

combination of the two functions of reading and drilling, The



other two can only perform one of the two functions (i.e E *%

either to drill or to be used as reader only). The drilling

section of the only machine that performs the two functions

LT

as of now does the drilling for a short time, that is, it Lo
automatically cCeases to work after drilling about fifteen
¢ards and resumes after about three hours. This has slowed

down the input process into the system and it has resulted

in a large backlog, : .% ;
| - The machines require electricity supply to be operated o
and JAR has no Standby generator, it depended on NEPA for its
" power supply, When there is black out or power failure from ;jﬁ
NEPA the Information Retrieval Unit nei ther inputs information o
into the system nopr does it attend to guiries from users, K .:27y
Tk st unit remains out of use for as long as there 1s no power -
supply from NEFPA,
'_.' There are no known technicians - that handle the repa s
of these machines in the country. In the event of brake dow:

or servieing the technician has to be brought in or the mach...es
have to be sent abroad, This takes us back tq the problem

of Foriegn exehange, ' K ' | ' Ig

The machine performs one function at atime, that is you

can't read and drill with it, all at a time, It can only be
used by one person at a time, When there is a rush of readers
the process of attending to one reader after the other has

made information retrieval very slow and has defeated the aim

of giving quick information, | | |

“ + ¥When using the machine it refeals document numbers only.

and not the information or bibliographical details of the

d:cument containing the information, ‘ . S
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Not all the punching machines are precise, Oﬁe of the
punéhing machines is not a precise punching machine, It can'-
not be used in punching more than one eard at a time, If more
than one card is punched with it at a time there 1s'fendency
that one hole will be larger than the other and may likely
' not be on the same line. This imprecision has led to so many
problems of information retrieval, _ o ._ | .
+. .. The system presents problem of seafching in manylpléces
t.before one gets information., The system is made in such g. .
wa, that, you search for the term cards representing a query,
then allign the cards to get document numbers, Using the =
document numbers revealed you sort out the document cards and
subsequently you retrieve the documents, The searching stage :
. are se many that the whole process becomes slow at the end,

2.4 Operational Prgblems: Software:

The thesaurus needs to be up-dated either by issue of
supplements or by way of revision to accommodate new terms,

The thesaurus was first compiled in 1978 and was last revised

'_ in 1981, Many changes have taken place from 1981 to date

- and these changes need to be reflected in the thesaurus if . -
it is agreed that thesaurus is dynamic, Many inconsistencies
found their roots from the thesaurus, more especially in |
geographical location,

There is problem at the Geographical Section of the
th.sasurus in giving a good relationship between Related Terms
(RT), Broader Terms (BT) and Narrower Terms (NI). This has
led to having different entries for the same subject using
different terms, Typical examples are entries for Adamawa
Division and Adamawa Province, Adamawa Province is a broader

. term for Adamawa Division and ideally entries for the Division
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should appear on the term card for the Provincej but this is
not thg case, Therefore Faulty thesaurus leads to duplication,
false retrieval and other problems in the system; |

Inconsistency in indexing - at the initial stage of the
information retrieval system of TAR, there was no thesaurus
. Specifically built for the system to work with, except some
thesauri meant for cther collections elsewhere, Later a
thesaurus was specifically built for the system to work with,
Therefore the little indexing done at the initial period is
net eonsistent with that done at a later date,

Feature cards are costly and not easy to get ;ocally 50
'they.have to be impofted. | - |

The size of the numbers to be punched on the feature

cards are so small that it makes it almost impossible to read
and rec¢ord the numbers without much error, Numbers can at
times be misread or miscopied, A typical example of miscopying
was when 7212 was copied instead of 7213 and the wrong document
. Was retrieved, This anamoly was rectified by going back to
the term card tolread once more, f ' ‘

Holes for withdrawn documents 6r thosé punched by mistake -
are normally patched with a light piece of paper, Many such
pleces, used for patching the holes have been tern off due to
econstant use, - This. problem has led to many false retrievals,
When such numbers are revealed during a search and their
document cards checked, it will be found indicated that the
dociment is withdrawn from the collection or lost, There are
cases where document cards for withdrawn documents have been
removed from the tray but the holes on the cards still remain,

It also leads to false retrieval.
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‘'n some instances during a search the points of coincidence
where light will show through the holes are so many, up to
Sixty or more, 1t becomes difficult for one to record all such
numbers with any degree of accuracy, Where it is done the
reader may not require that much documents to get his querry
answered, This large document numbers revealed will make it
difficult for the information officer to decide which materials
to present to the reader and which ones not to present, There

strict adherance to :

is lack ofhterminal indexing point, That is the maximum or
minimum index terms to use per document is not observed by indexers
as a rule, In some instances the indexing is highly exhaustive
or too broad, Where it is highly exhaustive it leads to the
retrieval of materials of low relevance to queries, Where it
is too speeific, relevant documents may be missed at the time

of petrieval and that means the information is lost in the

syste i,

There are duplications in the entries made, There are
times when two terms meaning almost the samething have feature
cards made for them each, Different documents are entered
under each. term, When searching if you ignore one term and
look under the other term, you are bound to miss alot of
relevant documents, Examples are cards for Adamawa Province
and Adamawa Division, discussed earlier. This problem stems
from thesaurus,

y- X Operational Problems: Non-machine:

Input to the system gives alot of problems due to lack

‘of enough hands to index the documents, Presently there is

a large backlog of materials awaiting to be indexed and current
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materials also filing, This problem of indexing has made the
system not up to date and not comprehensive on documents on
Nigerian Agriculture, There are only two indexers doing the
Job with one assistant who cross~checks typed document cards
for eorrection, and assists in information retrieval and

fil.s back all cards drawn out for consultation, The assistant
also does the Job of drilling holes on feature cards for inpu
At times the only assistant will be on afternoon duty and thi:
slows down the already slow process in the system, There are
no enough full time typists to type the document cards of the
few documents indexed, The present typists combine the job

of typing official letters and document cards, this too slows
down the process of input,

On many occassions wrong cards have been pulled out for
correctly copied numbers due to human error,

There is problem of wrong punching of holes, The holes
on some of the feature cards are badly done and this leads
to problem in information retrieval, Some holes are too
large while others are too small and in some cases the points
punched are not in a straight line, Where the holes are not
in a straight line, at the time of retrieval light will not
show through even though the correct cards are alligned,

This simply means many relevant documents may not be retrieve
due to wrong punching.

Readers are not allowed to use the system on their own
except with the assistance of information staff or system
operator, The system is only accessible to readers during
the working hours of 7,30 a.m to 3,30 pem, It is not accessible

after 3,30 p.m and Saturdays even though the library is open,

305035
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| The information containéd in the database on Nigerian
Agriculture is heither up to date.nor comprehensive, For a
more thorough search users would have to look in both the
Catalogue and the retrieval system,

"2.6 Problems of Inconsistency and Consistency Measure,

2.£,1 Problems of Inconsistency:

According to Oruma and Saraceviec”, studies in indexing

and the consistency of indexing have shown that inconsistency
is a major problem in manual indexing, While much of the ?
‘inconsistencies associated with manual indexing may be attri- A
buted to differences in human assessment, most is due to the

" variation in the models, the measures and the definitions
adopted by the different investigators, | | )

As a rule any two indexers, indexing ane and the 5ame
document individuélly, will select sets of indexing terms which
are most unlikely to be identical, That 1s, if one campares
indexing terﬁs assigned by any two indexers to the same document
one discovers that, the indexers differ considerably in their
judgement as to which terms reflect the contents of the document
- most adequately, Therefore indexing éonsistency is essentially
a n:asure of the similarity of reaction of different human
beings processing the same information, It 1s clear that thi:
differences in the judgement of indexers introduces a great
deal of uncertainty in any information retrieval sysfém based
on human indexing, | ‘

HooperB, cited consistency values ranging from 10% to 80%,
deﬁending on the condition under which the indexing was per-

formed and the measure of consistency used. The disparity in

consistency values recorded for different indexing exercises
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haé'remained the principal problem associated with manual
indexing. There is no study that is known to have produced
100% consistency,

“ Some Researchers have come to accept inconsistency in
indegting as human, According to Loukopoules7, human inconsise
tencies in assigning index terms is inevitable, Savage8 also
is of the Opinion that one need not expect that two indexers
will for any givén document, assign either the same or very
similar sets of terms, Rather what one should expect is that
for any homogenous collection of documents any two indexers_
(or one, ete) will assign terms with roughly the Same relative
'fréqdenciesand that a document set retrieved on the basis of
one indexXing will be equally satisfactory to that set retrieve.
by the other,

According to Hurui‘tz9

, it does not seem possible for a
System to retrieve documents effectively if they are not
indexed consistently. He pointed out that once this point is
recognized, the problem becomes not to eliminate inconsistency,
for this is impossible, but to discover what types of incdn- |
sistencies occur and the best ways to minimize the effects

of these on document retrieval,

Different authors use different formulae for measuring
degreé of interindexer cohsistehcy. In Some'circumstances |
indexers were observed to be almost totally inconsistent with
one another, while in other situatioﬁs, they were only
moderately inconsistent, In no case was perfect consistency

' .10
obs_rved. According to Oruma and Saracevic ~. The measures

and definitions adopted in any indexing consistency research

B T Y
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can very easily influence the results and the reliability of
. the results derived from such experiments,

From the foregoing it cen be seen that inconsistency in

manual indexing is a necessary evil that men have to do with.

~ The best that can be done about inconsistency is tc minimize
. its effect on document retrieval, The measures and definitions
| ‘adopted in.varioﬁs consistency studies are substandard measures
and definitions and this is partly responsible for the dism~
parities in consistency values, According to Leonard11, we

do not yet have any standard measure of consistency. This
ebsence of standard is partly responsible for the disparities:
In consistency values, |

.2.6.? Consistency Measures:

.~ A review of the various consistency measures used in
earlier research by suthorities like Hooper, Korotkin and
Oliver, King and Bryant, Rodgers and the rest of them will
enable one decide which of the models iz most appropriate in

this situation,

Hoopef's One~indexer Model.
Using pair~Wise consistency measures, Hooper derived a
one indexer consistency measure CGy with respect to a group

1
of two or mere indexers 2.

He defined CG, with respect to a group of three indexers

i

Ii’ Ij and Ik as

.., I.f . .CGi - Cpij + QELE e (4

\

Where CP » pair-wise consistency measure between

iJ

jindexer I, and indexer I, ' . .
i J 3

.
¢
F




and CPik = pair-wise consistency measure between indexe. ;
S Cot

Ii and indexer I

L P o

k.
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Hooper's consistency measure of one indexer with respect

to a group of any number of indexers, N is given as:
| CP,, +CP, + .., CP

co, = 1) ik
=

iN ~a(2)

wpere CPiN = pair-wise consistency measure between indexers
‘ Ii and IN, where, N, is the total number of
indexers in the group,
. Hooper's measure is actually the mean of all pair-wise
 'consistency values between one indexer and all other indexers,
‘This measure can be applied to any number of pairs without

any problem, However large the number of authors may be, they

can'be comfortablly accommodated by this model,

- Korotkin & Oliver.

~ They Y"used an indexer - pair concept in their computation
of consistency measures, This measure is the ratio of number

of pairs achieved! to 'total number of pairs"13:

Consistency = ggmggngg_ggig%€¥iggx§g eee(3)
. -~ Number of possible pairs
| Wﬁere the numerator is the number of pairs of indéxers
assigning the same terms to.a given document -
The denominator is the number of pairs possible if
.+ there were perfect agreementg

Oruma and Saracevic pointed out that, "with a higher
level of exhaustivity, the derivation of consistency by the

Korotkin = Oliver model could be computationally cumbersome,"

59,
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This model can best be used in a system where inter~index
consistency for a number of indexers over a given document is
to be measured. That is, the ‘adexers must index a given
documént and assign a fixed number of terms., The other dige
adVantage of this model 1is that, it works best when the |
exhaustivity level is so low, i,e, 1t will bé easy to compute
consistency, ; . | o

This model will not be a good measure when applied to

this particular situation because we are not measuring consise

tency over a given document rather consistency within sets of
Similar documents of which the level of exhaustivity is not
. fixed,

~ King and Bryant's Model,

Their approach is similar to Koretkin~Olive formula which
is founded on indexer-pair consistency measures1u. It is based
on the frequency of assignment for a given term over N,

documents, "It is'representéd Symbolically as:

- ()

Ngi + Nyg + Nqy

‘The variables are represented by a 2~by-2 contingency

T .
- cnRERRLL o

I-table:
—n!

2nd Indxer 2nd Indexer
Term not Term
Assigned Assigned

15t Indexer

Term not Noo Ne1

Assigned

1st Indexer

~Term N10 N11
Assigned. =
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Table 1, 2-by-2 contingency table representing frequency

of Assignment for a given term over N documents,
Ny = number of times the term was assigned by ‘st

indexer only,

Nd; number of times the term was assigned by Zhﬂ

indexer only, '

Ny4 = the number of times the.term was assigned by

both indexers,
| Kiﬁg and Bryant!s measure of consistency which is consis-

tency by reference to one term at a time is not a very useful
measure; it does ﬁot hold much practicalify for every day
indexing routinesjs". This model also like the earlier
Korotkin~Oliver model it ¢an not be a good measure to be
applied to the case at hand, This m&del ¢an best be used in
a situation where consistency by reference to one term at a
time 1s being measured, . o= HEETE N By

L N e - L P e R i R T L R

X toloving ot e
Rodger's Model,

‘Rbdgéf16:'&éfinédvééﬁsngehbﬁ?dfwé pair 'as the ratio of
"words in commont to 'total words assigned®. Rodger's defini-

tion was expressed by'Hooper as:

CP(%) = 102_1; —_ (5)

Where 4 = N2 of term agreement between indexers I and 1 ,

a - M = N& of terms used exclusively by indexXer Im

BT

" Mand N = N2 of terms used exclusively by indexer 1,
I'\;t..‘,?ﬁﬁ-. O R | . I . .

The relationship has been expressed graphically by
Boolean representation as: | '

L% [

i A
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" The sum, A + M + N, is infact the unieon of M and N, : | %'

. Therefore Boolean representation in Fig. 2,6 above :
reduces to: : '}

CP(%) = 100 x MAN ... (7)

“MUN

This model is good for consistency pair measurement between.w
two indexers and:ttimes even more than two, only that the
operations became cumberson with more indexers, 1t can not
be easily used in measuring the consistency of one-indexer

. compared to the whole group of indexers in the system, It is

SRR AT AT e e

therefore not suitable in our case, ' o o

Slamecka and Jacoby Model,

Two separate variables were specified in their consistency

measures: (a) percentage of matching terms, and (b) depth of

indexing which is defined as the number of descripters selected

17
per article by each indexer ',

- Symbolically, terms matched is:

‘IN(Ti Ty Tyd* N(T ) +N(T) + N(T, ) ~ N(T,T,) = NM(T,T,) - N(T,T,)

N(Ti); N(Tj) and N(Tk) are the number of terms used by
the three indexers I, Ij’ and Ik respectively,
N(Tiij), N(TiTk) and N(Tka) are the number of terms
matched between the three pairs of indexers,

N(TiTka) = number of terms matched among all three

indexers,




63
For a two - indexer exercise, percent consistency bﬁ the

above measure would be;

100, N(Ti'Tj) o el9)

L% = -
Y N(T;) + N(T;) = M(T,T) + N(T,T,)

- N(Ty Tj) and + N(Tj Ti) cancel out so that equation -

(9) becomes: o . |
100.N(Ty T,) L..(10)
N(Ti) + N(Tj)

L Cij(%). =

This model also is like the Rodgers models when the
number of indexers increase or becames large it is difficﬁlt
to use, This model is good for measuring consigtency of

indexers on a given document and not all that suitable for

- measuring consistency of one~indexer with respect to a group of } s

indexers,

L L ] A T P P L

Pair-wise Consistency Measure,
e nﬁ&ébfdihg t6“2uhde18, the consistency meacure used in
:most_previous studies was the ratic of the number of terms
selected by all indéxers in.ihé ngUp:to the total numter of
different terms selected for the document. For a group of
two indexers the consistency measufe on a given document is

thus defined as: .
n(TinT) (41) .

Cij )
n (Tiu Tj
* Where Ti and Tj denote the szets-of terms selected
ol e ol by indexers I, and Ij respectively and n{(T) L

8. 7 denotes number of elements in set T,

L
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This measure can be extended to K> 2 indexers by taking

- n(TynT, n eenT, )

J
J

- The main disadvantage of such a consistency measure is

Cig. .k .ea(12)

n (TiUT UoooUTk)

-the uhderlying assumption that all the indexing terms selected

ar+ equally significant and relevant for the representation
of the information content of the document, It is suitable

~ for measuring inter-indexer consistency over a given document

It is not most suitable for measuring one-indexer consistency -

with respect to a group of indexers,

1h. in general inter=-

L

According to Oruma and Saracevie
-Indexer Cénsistency tests involving three or more indexers
require the Introduction of a fuzzy set modification, The
pair-~wise consistencj measure can however be applied to any |
number of indexers without the need for modification,

From the cbnsistency models reviewed so far it can be.
seen that non-fits our particular situation better than
Hooper's one indexer cousistency model, Therefore in this
research we are going to use Hooper's model to measure the

consistency of one-indexer with respect to a group,

sl TR A

X S
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