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ABSTRACT

Knowledge based systems assist human experts in solving problems in a given
domain, especially where straightforward enumeration of solution possibilities tends
to be explosive. ‘In this study, a Knowledge Based System for Matching of
Applicants to Jobs, christened KBESMALJ, is developed. The KBSMAJ has as its
main objective, the matching of applicants to appropriate jobs, avoiding the
frustration and some other problems inherent in the manual system of personnel
procurement. It also produces periodic reports on existing jobs in various
organisations to assist in job redistribution.

The framework of KBSMAJ has four basic components. The first, which is the
Knowlaedge Base, contains structured and unstructured knowledge of human
resource management., Second, the Inference Engine, which employs the use of
production rules in matching applicants to jobs. Third, the Decision Support System
{DSS), which takes as input, the alternative matches of applicants to jobs and
advises the human experts on the best match, based on some components, the
cognitive filter and emotional filter. Fourth, is the User interface, which facilitates
interaction between the user and the system.

The implementation of KBSMAJ is carmried out in Paradox Relational Database
Management System (PRDBEMS) environment. Hypothetical data are formed and the
results of the processes are reported. The practical implementation of the system
is carried out for the purpose of demonstrating the utility of the system and for
gaining the confidence of the Human Resources managers (HRMs} who are the

ultimate users of the system.
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CHAPTER ONE

INTRODUCTION
Computers have served as an aid to decision making in recent years, maostly
because of its efficiency in terms of speed, accuracy, reliability, mass
processing, cost and security, among others. Thus, it is not uncommon to find
computers being applied in almost every human activity. However, in recent
years, a new wave of awarenass has existed in people as it concerns the use
of computers in administrative and planning areas of business activities. These
areas require both quantitative and qualitative information. Organizations have
thus, adopted the use of Management Information Systems (MIS) and Decision

Support Systems (DS5] in their decision processes.

Human Resources Management (HRM) involves the use of both quantitative
[structured) and gualitative {unstructured} information. Decisions are largely
based on intuition, principles and experience. In recent times, efforts are being
made to build intelligence into computing system, whereby the computer can
be used to process large volumes of guantitative and gualitative information for
decision making.

It is therefore, not uncommon today, to find some organizations, especially in
developed countries, employing the use of computing system for their personnel
recruitment and to an extent, selection exercises. With such a system, the
applicant just walks into the employment office, sits down at a computer
terminal, responds to guestions on the screen by typing his answers on the

keyboard and receives his employment information. At the end of the day,



resumes are fed into the organization's central memory bank, where they can
be quickly scanned to identify the desired number and characteristics of
applications for various jobs.

Currently, Nigerian organisations adopt the manual method where jobs are
advertised and applicants send their applications/resumes for consideration by

a team of recruitment officers.

1.1 THE MOTIVATION FOR THE PROJECT

The conventional recruitment exercise involves a process which starts with a
requisition from the Head of each department of an organisation who is charged
with the responsibility of evaluating, monitoring and controlling his departmental
budget. The requisition is passed on to the personnel department or the
appointment committee, whose duty it is to develop appropriate recruitment,
selection and placement programmes.

The personnel department advertises the job vacancies. Such advertisements

have the following shortcomings:

a. They do not get across to every potential applicant due to the fact that
the medium chosen for the advertisement may not be such that is
accessible to potential applicants. The result of this is that limited
number of applicants that are suitable for the jobs apply.

b. The advertisements are expensive and in most cases, are only a formality,
as the job positions are filled by relatives of top managers even before
the advertisements are out.

0 Job descriptions and specifications are not always waell defined in such



advertisements, to the effect that potential applicants are misinformed
about the requirements and duties associated with the jobs.

d. Applicants spend a lot of money producing many copies of application
letters and resumes in response to the advertisement. Because of the
poor performance of the Nigerian Postal Service (NIPOST), many
applications get lost in transit. Even when the salection process is
carried out, some applicants who are found appointable get their letters
late. The time lag between employment and notification could be so
much, to the effect that qualified and appointable candidates may have
found other jobs before notification letters get to them.

The sbove stated shortcomings create a situation whereby the organization fails
to get the right quality and quantity of personnel to fill the available vacant
positions. The personnel department, in an attempt to get the right calibre of
staff, spends all the time in recruitment and selection exercises. By so doing,
other human resource programmes such &as training, promotions, job
enrichment/enlargement, compensation, integration and maintenance are
neglected.

[t is in response to the nead to establish an effective recruitment process that

would take care of the shortcomings of the existing manual system, that a

centralized knowledge based computer system is proposed. Such a system will

have a data bank of employment opportunities existent in organizations and a

corresponding bank of potential applicants’ information.

Organizations who are In need of any category of personnel would send their

requisitions, including job analysis, to the bureau, whose duty would be to



maintain the data bank and print out such information for potential applicants
who would eventually be recommended to suitable organizations for
employment. This will save the organizations a lot of problems associated with
personnel recruitment. Such problems include cost of advertisement and
conducting of interviews; the delay associated with the manual process of
recruitment; and the inability to get the right quantity and quality of staff. It
also saves the applicants the problem of having to search for organizations
where there are available vacancies, and the anxiety associated with waiting for

responses to their applications.

1.2 OBJECTIVES OF THE PROJECT

The primary aim of this research is to provide a reliable and efficient knowledge

based system that would assist an employment bureau in matching applicants

to jobs. Such a system would enable applicants get the right jobs at the right

time with little stress and cost. Moreover, organizations are able to get the right

quality and quantity of employees at the right time and at a reduced cost, In

specific terms, the research has the following objectives:

a. To create a data bank that would contain information on arganizations,
the jobs available in such organizations, and requirements of such jobs.

b. To create a data bank of potential applicants, with emphasis on their
qualification, experience and job requirermnents.

£, To match applicants with jobs and recommend such applicants to
appropriate organizations for possible employment.

d. To aid manpower redistribution by publishing periodic reports on jobs in



various organisations.

1.3 RESEARCH METHODOLOGY

In the attemnpt to carry out this research, the following steps were taken:

a. Review of related literature on expert system.
b. Analysis of the manual method of personnel recruitment.
. Design of a framework for knowledge based system for matching of

applicants to jobs.

d. Study of Paradox Relational Database Management System, which is
adopted for the practical Implementation of the knowledge Based
System.

. Case study of the knowledge based system using hypothetical data.

1.4 ORGANIZATION OF THESIS

Chapter two reviews the related literature on expert system. It also examines
some expert system and discusses an important aspect of expert system called
'‘pattern matching'. In Chapter three the manual method of personnel
recruitment is analysed, and the limitations are highlighted.

In Chapter four, the framework for the knowledge based system for matching
of applicants to job is presented.

The case study of the proposed framework is carried out in chapter five and the
results obtained are presented.

In chapter six, some conclusions are drawn and recommendations for further

studies are made.



CHAPTER TWO
LITERATURE REVIEW OF EXPERT SYSTEM
In this chapter, some existing literature on expert system, are raviewead. Section
2.1 gives an overview of artificial intelligence. In section 2.2, the concept of
expert systems is discussed, while section 2.3 gives a review of some expert

systems. In section 2.4 the concept of pattern matching is discussed.

2.1 OVERVIEW OF ARTIFICIAL INTELLIGENCE

Artificial Intelligence (Al) is discussed extensively in [Akinyokun, 1296]. It is the
part of Computer science concerned with designing intelligent computer
systemns, that is, systems that exhibit the characteristics we associate with
intelligence in human behaviour such as understanding language, learning,
reasoning and solving problems. In order words, Al is concerned with
programming computers to perform tasks that are presently done bettar by
human beings because Al system involves such higher mental processes as
perceptual learning, memory organization and judgement reascning. Thus
writing a program to perform complicated statistical caleulations would not be
seen as an Al activity, while writing a program to design experiments and test
hypotheses would. =

It has been pointed out in [Akinyokun, 1298] that there are differences of
opinions and emphasis among the Al scholars. Some are inclined towards the
view that Al is a branch of engineering, since it is ultimately about building
intelligent artifacts. Others stress the link with cognitive science. Cognitive
science is a discipline, which concerns itself with the study of human
information processing. Still others are interested in the overlap with problems
of philosophy associated with knowledge and consciousness.

At the bottom, Al is about the simulation of human behaviour: the discovery of
techniques that will allow us to design and program machines which both
emulate and extend our mental capabilities. The discipline is therefore related

to a wide range of other academic subject areas such as computer science,



psycholegy, philosophy, linguistics and engineering.

Psychology is the study of how models are represented in the brain, and how
they do interact with the mechanism of perception, memery and learning, and
affect or control behaviour. Linguistics is the study of relationship between a
word, the object of names and mental models of the rules of syntax and
semantics that relate model to sentences. Philosophy is the study of the
relationship between knowledge, meaning and mental models. It looks into how
the models are used in reasoning and how such reasoning are related to formal
logic. Computer science is the study of a person's model of the world as
reflected in a computer system. It is concerned with the study of the languages
and tools needed to describe such models and relate them to outside systems.
Furthermore, it looks into how the models can support a computer interface that

people would find it easy to use.

The beginning of Al can be seen in the first game-playing and puzzle-solving

programme, Game-playing and puzzle solving involves state space search which

can be formulated in the term of important ingredients:

a. A starting stage, for example, the initial state of the chess game.

b. A test for detecting final states or solutions to the problem, for example,
the simple rule for detecting the end of the chess game. .

. A set of operation that can be applied to change the current state of the

problem, for example, the legal moves of the chess game.

One way of thinking of this conceptual space of states is as a graph in which

the states are nodes and the operation are arcs. Such space can be generated

as one moves from one node to another. The simplest form of state space

search is called 'generate and test' and the algorithm is as follows:

a. Generate a possible solution, in the form of the state in the search space,
for example, a new board position as the result of a move,

b. Test to see if this state is actually a solution by seeing if it satisfies the
conditions for success.

18 If the current state really is a solution, then guit, else go back to the first



step.

There are two variants to generate and test algorithms namely, depth-first
search and breadth-first search. The differences between them, lies in the order
in which possible solution are generated in step (a). At any given node, N,
depth-first search considers the "successors ' of N; that is, those state which
result from applying operators to N, before considering siblings of N. In depth-
first search, one pursues a single path at a time, returning to N to pick another
path only if the current path fails. In breadth-first search, N's siblings are
checked out before going on to N's successors. Thus, in breadth-first search,
ane searches layer by layer through successive levels of the search space.
Breadth-first search finds the shortest solution path, if there is one, but depth-
first search gets there faster if it makes good decision when choosing which
path to pursue next. The depth-first search may never terminate if the search
space is infinite, even if a solution exists along some as yet unexplored path.
The guided depth-first search sometimes described as best-first search is such
that at each point, one is trying to make the best decisions as to where to look
next,

In the game playing there is the problem of combinatorial explosion, which
rasults from the exponential growth of the solution space. The brute force
enumeration of all the alternative paths using algorithmic procedure may be
intractable. Therefore the need anses for the application of experience,
imagination and analytic skills to the selection of both overall strategies and
winning moves. These procedures can be described as heuristic. A heuristic is
best thought of as a rule of thumb. It is not guaranteed to succeed in the way

that algorithm or decision procedure is.

A commaon form of heuristic search is refereed to as 'hill climbing’. This involves
giving the program an evaluation function, which it can apply to the current
state of the problem in other to obtain a rough estimate of how well things are
going. The algorithm for hill climbing is as follow:

a. Generate a possible solution as with step (a} of 'generate and test'

algarithm.



b. From this peoint in the state space, apply rules that generate a new set of
possible solutions.

G. If any slrate in the newly-derived set is a solution, then quit with success,
else take the 'best’ state from the set, make it the current state, and go

back to the second step.

The limitations of the hill-climbing technique are:

£ A The evaluation function may not be a faithful estimate of the goodness

of the current state of the problem.

b. The current evaluation may lead to a peak position ({local maximum) from

which the only way is down, while the goal is on some other higher peak.

Figure 2.1 - Conceptualization of Hill Climbing

o

The path that can I;r& taken by mountaineers on a typical mountain is

conceptualized in figure 2.1. A mountaineer who jumps from point A to B

initially appears to have taken a short path compared with that which has taken
'



points A through C. Thus B is local optimal.

The earliest works on Al focused on the construction of generalized purpose
intelligent systems such as game playing, theorem proving and puzzle solving.
The emphasis was on powerful inference methods that could function efficiently
even when the available domain-specific knowledge was relatively meagre.
Today, the emphasis is on role specific and detailed knowledge, than on

reasoning methods.

The first successful application of this method, which goes by the name,
knowledge based or expert system, is DENDRAL, which began at Stanford
University in 1965. DENDRAL attempts to determine automatically the.
maolecular structure of an unknown organic compound from emperical formulas
and mass spectral data. Prominent among the other existing and popular expert
system, is MYCIN. MYCIN is meant to assist a physician who is not an expert

in the field of diagnostics and therapy of blood infectious diseases.

2.2 THE BASIC CONCEPT OF EXPERT SYSTEM

The conventional file system and database system have proved effective for
solving problems with a mathematical or statistical basis or routine data
processing nature. However, in areas such as management, industry and
medicine, important problems exist which do not fit this category. Solving such
problems is still critically dependent on human expertise, skills such as
identifying and relating the key factors, weighing evidence, evaluating
alternatives, predicting outcomes and making complex decisions. Expert system
has evolved as a model of human expert capable of processing data, reasoning

about the alternative results and taking decisions typical of human being.

An expert system (ES) is basically a computer system, which possesses a set
of facts about a specific domain of human expertise. An ES uses rule of
inference to draw conclusions or make decisions within a defined problem
domain. ESs are usually built to be able to explain the line of reasoning that led

to their decisions. Some of them can explain why they reject certain paths of

10



reasoning and choose others.

ESs are mostly applicable in the combinatorial problems where straight forward
method of enumeration tends to explosive number of possibilities. ESs attempt
to deal with combinatorial problems effectively and efficiently, by means of

stepwise elimination of possibilities that are unlikely to prove fruitful.

The basic components of an ES are the knowledge base, inference engine and

user interface. The conceptual diagram of the architecture of ES is presented in

the figure 2.2

Expert User
Knowledge Input/ Output
Acquisition System
Facility {Tools) 1
Advinj Specific facts
Explanation and data
k4 ¥
Knowledge ] » Inference
Base System

K.nowledge Engineer

Figure 2.2 - Conceptual Diagram of Expert System

11



2.2.1 The knowledge Base

Knowledge is the key factor in the performance of an ES. There are two types
of knowledge. The first type is the fact of the problem domain which is the
widely shared knowledge commonly agreed upon by the human experis in a
particular problem domain. This is the knowledge acquired from text books,
technical reports, journals, conference proceedings and lecture notes. The
second type of knowledge is the heuristic knowledge, which is the knowledge
of good practice and good judgement in a field. It is experiential knowledge, the
art of good guessing that a human expert acquires over years of work. For an
axpert system to solve a problem at high level of human expertise, it must ha'ufel
both kinds of knowledge in its knowledge base. These knowledge are broken
down into their atomic components and the conceptualization of these

components is shown in figure 2.3.

Uncertain facts
Behaviour descriptrons
Typical situation
l Processes
Vocabulary definitions
Knowledge
Objects and base Constraints
relaticnships
Heuristics
Decision rules '
Hypotheses
Disjunctive facts

Figure 2.3 - Atomic Components of Knowledge

Knowledge acguisition and representation form the major scientific issues in the

practical implementation of ES. Three basic methodologies, namely: frames,

12



production rules and predicate logic are optional techniques for representing

knowledge.

2.2.2 The Knowledge Acquisition

The first step in building an expert system, is the acquisition of the necessary
knowledge about the problem domain from the human expert by the knowledge
engineer. Although numerous ES have been constructed, an effective
standardized method for acquiring the expert knowledge has not been
developed. At present, the problem still constitutes more of an art than
science. The process is currantly characterized by an expert at one end, who
is unfamiliar with expert system and unable to articulate what knowledge he has
and how to use it to solve problems. At the other end, there is the knowledge

engineer, who may be ignorant of expertise domain.

The phases of knowledge acquisition are:

a. Conducting interviews with the human expert in the problem domain.

b. Studying the past and present problems and their solutions.

C. Identifying prototypical or idealized problem types and associated
solutions,

d. Carrying out literature research,

a. Systematic observation of and collection of verbal protocols from experts

at work in a real environment solving actual, as opposed to hypothetical

problems.

2.2.3 The Knowledge Representation

A production system consists of rule set (production memaory), a rule interpreter
that decides how and when to apply which rule, and a waorking memory that
can hold data, goal and intermediate results.

The basic cycle of a production rule system consists of a select phase and an
execute phase. During the execute phase, the system interprets the selected
rule to draw inferences that alter the system's dynamic memory. The working
memory includes components for long-term static data and short-term dynamic

data. The long-term store, which is the knowledge base, contains rules and

13



facts. Hules specify actions the system should initiate when certain triggering
conditions occur. These conditions define important patterns of data that can
arisa in the working memory. The system presents data in terms of relations,
propositions or equivalent logical expressions. Facts define static, true
propositions. In contrast to conventional data processing systems, most
production rule systems distribute their logic over numerous independent
condition-action rules, monitor dynamic results for triggering patterns of data,
determine their sequential behaviour by selecting their next activity from a set
of candidate-triggered rules, and store their intermediate results exclusively in
a global working memory. The basic features of production rule system is

shown in Figure 2.4

& production rule is generally expressed as:

If Pyl P& Py

Then Q, & Q, &.....cone i O

which reads as follows:

If the premise P, through P, are true then perform actions Q, through Q_ where
Pli = 1, 2, ......... n} are the conditions and Qfj = 1, 2..........m], the

conclusions. The conditions are usually object-attribute-value triples.

Typical production rules are given as follows:

a. IF {student GPA 3.6) & (student year 5)
THEMN (student degree first-class)

b. IF (target bank-robbery courier) &
{robbers went-away monay) &
{courier crew non-killed)
THEN (courier-crew police-escort suspect)

Frames can be described as data structures, which provide the mechanism for
grouping information in terms of a record of "slots' and filters. This record can

be thought of as a complex node in a semantic network, with a special slot
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filled by the name of the object that the node is for, and the other slots being
filled with the value of tha various common attributes associated with such an

object.

Frame systems attempt to model classes of object which are related to one
another using data abstraction mechanism, such as classification, generalization,
aggregation and association. When these data abstraction mechanisms are

applied to a universe of discourse, hierarchies of objects are formed.

For example, the aggregation and generalization hierarchies of vehicle service
and vehicle are presented in Figure 2.5 and Figure 2.6 respectively. A network
of objects is obtained when two or more data abstraction mechanisms are

integrated in the conceptualization of a universe of discourse. Typical semantic

network is shown in Figure 2.7.

Knowledge Base

Working Rule Facts

Memory Memory Memaory

Selecting Rule

Selecting Data

Figure 2.4 - Basic Features of Production Rule System



Predicate logic is used as an analyzing tool to represent facts, general
staterments, vague statements and complex relationships. The use of logic for
knowledge representation inveolves inference. However, logic does not tell one
which inferences should be drawn at any given point in the search for a
solution; it only tells which inferences one is entitled to draw according to some
rules, In automatic theorem proving, legic programming and knowledge
representation, attempt is made to normalize predicate logic. The three main
syntactic normalization schemes employed are Conjunctive Normal Form (CNF),

Full Clausal Form and Horn Clause Subset.

Service Haulage

Mechanic

Nafme op Idant, Number

Trade Na Locats

Figure 2.5 - Aggregation Hierarchy of Vehicle Services
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A logic program is an arbitrary set of expressions known as clauses. A clause
is an expression of the form:
ﬂ]. 111111111 En - P] P owEmas rpm

A sentence of this form says that one of the Q, must be true if all of the P, are
true. The expressions to the left and right of the :- operator in a clause must

be atoms, that is, expressions of the form:

where R is a relation constant and where each T, is a term. A term is either an

object constant, a variable or an expression of the form:

where F is a function constant and each T, is a term.

Vehicle

Road Yehicle Motor Vehicle Air Vehicle

Bik / \I’n.u::k Plan Aﬂr

VW Truck Ford Truck CH Truck

Figure 2.6 — Generalization Hierachy of Vehicles
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Figure 2.7 - Generalisation and Aggregation Hierarchies

The schematic diagram of a logic programming system is shown in figure 2.8.
An application-independent inference procedure is at the centre of any logic

programming system. When interrogated by the user, the inference procedure

replies after drawing conclusions from the facts in the knowledge base. In some

instances, the conclusions drawn are stored in the knowledge base for later use.

User

Queries Answers

Application-independent

Inference Procedure

Facts Conclusions

Knowledge Base

Figure 2.8 - Logic Programming System



The PROLOG programming language gives the knowledge engineer facilities to
guantify actions and the pattern matching which are generally more powerful
than those afforded by production rule interpreters and semantic network. The
fundamental theorem proving method that prolog relied upon is called resolution
and refutation. It is remarked however that the theorem proving with full
unification inherent in logic programming is computationally expensive in terms
of both computer memory and central processing unit. For this reason, it has
been thought that the resolution and refutation mechanisms were impossible as
a conceptual device for reasoning about problems of realistic complexity. Thus
the logic base approach is perhaps less tried and tested as a methodology for
the construction of a large scale system. In practice, existing and popular ESs
adopt the combination of production rules and semantic network in an attempt

to represent knowledge.

2.2.4 The Inference Engine

Knowledge serves as the basis for reasoning by a knowledge processing system
but it is not sufficient in itself to discover and use lines of reasoning. The
inference engine is concerned with piecing together an appropriate line of
reasoning which leads to the solution of a problem or the formulation of a body
of consultative advice. Inference procedures can ba implemented in two ways,

namely: forward chaining and backward chaining.

In the forward chaining strategy, one starts from the available information or
assumption and reasons forward to try to infer the conclusions that are
appropriate for the problem goal. In other words, forward chaining is the
process of arriving at a logically necessary conclusion from initial premises.
Consider the investigation of a crime committed in a society where the police
might have no idea about the people involved in the criminal offence. The police
may therefore have to study the general characteristics of the crime, the
circumstantial evidence of the crime, and the history of similar crime committed
in the past in order to identify the suspect. Similarly, in a medical diagnostic

task, a doctor might have no idea about what is wrong with a patient. He may



therefore work up through the set of reported signs and symptoms until he has
narrowed down the set of possible diseases, which can be referred. In the
backward chaining, one starts with the desired goal or conclusion and reasons
backward through the available data in order to establish all the necessary
evidence to support that geal or conclusion. Consider the case of criminal
investigation. The police may expect from the start that a group of persons in
the society is involved in a crime committed. The police therefore walks
backward from this conclusion in order to ascertain the truth of the conclusion
initially drawn. In many cases, a conclusion may be valid but the truth value

may be false. |n such circumstances, it is desirable to reason forward in order

to support another course of action.

An ES may support both backward and forward chaining schemes in order to
ensure flexibility and the "naturalness’ typical of human reasoning. The majority
of the real world problems invalve decision taking, based on probability.

Consequently, most ESs incorporate some form of probabilistic reasoning as
part of their inference control mechanism enabling the system to reason with
uncertain information. This is often implemented by applying a weighing
function to the distribution of the decision extracts from the case history of the

given problem.

2.2.5 The User Interface

Most Expert Systems act as consultants in the sense that the user supplies
information about the problem and the ES asks relevant questions and then,
offers advice or makes decisions. In the light of this, there is a need for user-
friendly interface, which will facilitate the conversation between the user and
the system. The user interface must ensure that the dialogue facilities match
the communication needs and constraints imposed by the class of user for that
system, and the types of task in question, without binding the user to respond
narrowly to the system's initiatives in order to ensure the ease of use of the ES.
The desirable feature of the user interface therefore are the flexibility and mix-

initiative style dialogue mechanism which will enable the user to be able to enter
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different types of information naturally and efficiently.

A case for natural language interface for ESs has been made in the literature.
Research workers in natural language processing have made some progress in
providing resources needed for proper interfaces, but the functionality of these
resources in ESs is currently limited. For practical purposes, majority of the
current research work adopts user interface, which is based on pseudo-natural

language and menu driven facility.

2.3 REVIEW OF SOME EXPERT SYSTEMS

In this section, some expert systams are reviewed. Section 2.3.1 discusses
MYCIN, which is concerned with the diagnostics and therapy of blood infectious
diseases. Section 2.3.2 considers Specification Transformation Expert System
{(STES). In section 2.3.3, a Knowledge Based Approach for Facilities Location
Planning (KBAFPLAN) is reviewed. In section 2.3.4, EXPRIM (Expert System
to Retrieve Images) is reviewed. Sections 2.3.5 and 2.3.6 respectively discuss
knowledge Based Server for Valuation of Assets (KBSVOA) and Computer Aided
System for Investigation of Crime in developing countries (CASICl. The

Prospector is discussed in 2.3.7

2.3.1 Computer Based Medical Consultations: MYCIN

A lot of works are currently being carried out on the application of computers
in medicine. [Shortliffe, 1976; Trayner ,1984; Cookson et a/ ,1984; Jackson,
1986; and Akinyokun ,19891], all address the subject of computer aided

medical consultations.

MYCIN is one of the oldest and currently, the most popular expert system used
for medical diagnostics. |t was developed at Stanford University in the U.S.A.
and reported extensively in [Shortliffe , 1976; and Jackson ,1986]. It is used
to assist doctors with advice on diagnosis and treatment of bacterial blood

infections.



2i3:1.1 Motivation

MYCIN was motivated by the need to assist the medical expert in the tedious
and complicated task of diagnosing and providing treatment for bacterial blood
infections. The task is further complicated by the fact that the human body is
often populated by bacteria and that samples from sterile sties (for example,
blood and cerebrospinal fluid) may be contaminated subsequently in the
laboratory., Often doctors, not being able to identify an appropriate drug,
wrongly prescribe drugs {as a trial and error approach) and in so doing, create

room for resistant strains of bacteria [Jackson, 19886].

2.3.1.2. Objective
The central objective of MYCIN is to assist a doctor who is not an expert in the

field of antibiotics in the diagnosis and treatment of blood infections.

2.3.1.3 Methodology
MYCIN is a production rule based system that is built around the following

components:
a. A consultation system.
b. An explanation system.
. A rule acguisition system.

The consultation system consists of the following:

a. A rule base.
b. A set of static and dynamic data structures,
C. A control structure.

It is responsible for generating a set of hypotheses with respect to the offending
arganisms and making therapy recommendations based on these hypotheses.
A rule is a premise-action pair. Premises are conjunctions of conditions, while
conditions are predicates, which evaluate the truth or falsehood with some
degree of certainty. Rules as well as data have a numerical weight (called tally)
associated with them. This numeric weight (ranging from -1 to + 1) is meant

to reflect the confidence in the application of a given rule. The degree of



confidence in the conclusion will be a function of the tally, the rule and
combined certainties of data matching the condition of the rule.

MYCIN has a top-level goal rule, which defines the whole task of the
consultation system, that is, consultation system is essentially a backward
chaining production system. It reasons from the problem statement to relevant
facts, which give the values of clinical parameters, via rules, which relate
conclusions to evidence in the context of cultures and organisms. If there is an
organism, which reguires therapy and consideration has been given to the
possibility of additional organisms requiring therapy, THEN compile a list of

possible therapies, and determine the best therapy in this list.

The consultation system may request for jtems of data from user as at when
they are needed for the evaluation of a condition in the current rule. The
selection of therapy takes place after a diagnostic process has run its course.
Such therapy selection consists of two phases - selection of candidate drugs

and then choosing preferred drug{s) given a particular situation.

The explanation system allows the user to interrogate the system about the
consultation, as well as ask more general questions. It is automatically invoked
at the end of a consultation and may alsc be accessed during the consultation
itself. MYCIN maintains a record of the decisions it makes and uses this record
to explain and justify such decisions when questions are asked about them. In
reply to guestion about its decision, MYCIN cites the rules that it applies, its

degree of certainty in that decision, and the last question asked.

The rule acquisition system of MYCIN is centered around the fact that MYCIN
allows an expert to enter a new decision rule or change an existing rule. The
user can enter the rules in the English language for display and easy readability
purposes, and the program will translate them into the corresponding LISP
representation. There are also facilities for determining the effects of adding a

new rule to an existing set.
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2.3.1.4 Evaluation of MYCIN

MYCIN has been considered as being effective for the following reasons:

a. It is typical of a broad class of consultation programs, which perform
diagnosis and offer advice.

b. It has given birth to a family of related programs, which are aither
meodelled on MYCIN or complementary to it.

¢4 To an extent, it satisfies the criteria for realistic complexity. The need
fulfillment, high performance, reliability and usability, that are associated

with a successful expert system, are all present in MYCIN.

However, |Jackson, 1986] observes that MYCIN cannot be used in the wards

in its initial form for the following reasons:

{a) Its knowledge base does not cover everything in the spectrum of
infectious diseases, so0 it is incomplete in a sensea.

(h) Most hospitals can not afford the computing power required to run a
MY CIN.

2.3.2 Specification Transformation Expert System

Specification Transformation Expert System (STES) is discussed in [Tsai and
Ridge ,1988]l. It is an expert system, which transforms requirement
specification to design specification in software engineering. It accepts as
input, software requirement specification in the form of data flow diagrams and

translates the specification into a template describing a structure chart.

2.3.2.1. Motivation

Software development is a knowledge intensive activity., Often times, the
process takes a long time when done manually. In some cases, the designs are
poorly made, such that user's specifications are not met. There is therefore, the
need for a knowledge based software assistant that would provide a
programming methodology, better suited to solving specification transformation

problems. Such a system reduces financial and other costs associated with

faulty and delayed designs.
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2.3.2.2 Objectives

The objectives of STES are:

a, To transform requirement specifications to design specifications during
the development phase of a software life cycle;

b. To allow incremental accumulation, and timely updating of design
expertise which results in a sizeable reduction of costs for designs of

succeading software systems.

2.3.2.3. Methodology
STES is divided into three components namely: Data storage, knowledge base
and inference engine. The data storage component is a global database of
symbols representing facts and assertions about the problem. It is the working
memory that holds the knowledge that the entire system can access. The
knowledge base includes the set of actual production rules, each having a
condition and an action part. The production rules set conditions for changing
data configuration and giving instruction for changing the data configuration,
The condition part is called the left- hand side, while the action part is the right
hand side. The inference engine 15 an executor, that determines which rules are
relevant to a data memory configuration and chooses the one to apply. The
inference engine’s reasoning mechanism has three phases:
a. Match; which inspects the left side of all the rules against the fact in the
working memory to see which, if any, are satisfied.
b. Conflict resolution; which decides which rule will be more appropriate, if
mare than one rule is eligible.

e, Act; which executes the right side of the production rule selected.

The transformation of STES follows four stages:
Firstly, it identifies the flow of data in the problem domain and then constructs
an accurate specification using data flow diagrams. Secondly, it identifies the

afferent, efferent and transform - centered components. Afferent data
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components are those components that are used as input into the system.
They are high level components of data. Efferent data components are high
level components that constitute outputs of the system. The transform
centered components contain the systems essential functions which are
independent of any constraints imposed by any particular implemeantation.
Thirdly, the efferent, afferent and transform centred components are factored
to form a hierarchical program structure. The structure is the first structure
chart and specifies a good design for the resulting system. Fourthly, the
structure chart is refined and optimized to improve the design generated in the
third step. The step transforms good design into an excellent one using the two
kinds of knowledge in the knowledge base. It generates a structure chart

template, which is now transformed into data flow diagram.

Extracting

Features

!

Knowledge

Factoring
/ l Inference

L Engine
Refining /
Structure
Charts

|

Representing
Structure
Charts

Figure 2.3 Phases Required in Transforming Dataflow Diagrams to Structure Charts.

2.3.2.4 Contributions

STES provides a framework for the incremental accumulation of design
experience and provides a veritable tool for the automation of software

development. Furthermore, STES can be used as a training tool for novice
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softwara enginears that are learning structured design. It also provides the

software engineer a rough guess about the final structure of the system being

designed.

2.3.3 Knowledge-based Approach for Facilities Location Planning
Knowledge-Based Approach for Facilities Location Planning (KBAFPLAN) |Arinze
and Barnerjee, 1980], is a system that assists the operations planner in locating

new facilities.

2.3.3.1 Motivation

An operations planner wanting to locate new facilities would have to contend
with a multiplicity of potential models that might be used; choice here, becomes
a problem. Secondly, while major location criteria are guantitative, others are
qualitative or fuzzy, thus making them more amenable to symbaolic rather than
procedural solution. A knowledge system is therefore necessary in order to
assist the location planner in dealing with the explosive number of models and

cope with the symbolic nature of some of the decision variables.

2.3.3.2 Objectives

The ohjectives of KBAFPLAN are:

a. To help in the selection of a location model.

b. To improve the solution arrived at by a procedural model by refining it,
using additional symbalic knowledge or heuristic that represent less

tangible components of the decision.



c. To provide ability to search through large solution spaces, to reduce the

computational requirements.

2.3.3.3 Methodology

Location planning seeks to optimize some spatially dependent objectives like
operating cost, capacity/volume at each location, distance metric, travel time
cost, and so on. The knowledge obtained from facilities location is represented
in the form of facts and rules, which are deterministic, based on their clear cut
description. A further iteration of knowledge elicitation may lead to the use of
probability or certainty factors. The extracted rules are represented in the form
of decision table. The user - entered characteristics are used to match, and
select the appropriate model. Using Prolog's back tracking mechanism, the
system intelligently restricts the number of options to be considered. It equally
adopts the use of inference tree to finally arrive at options that could greatly

optimise the parameters in guestion.

2.3.34 Evaluation of KBAFPLAN

KBAFPLAN as proposed in [Arinze and Banerjee, 1230] is expensive in terms
of developmental resources. This is due to the large number of models, criteria
and subsequent rules involved. Furthermore, the firms need to keep a large
repertoire of models in its model base, which could be expensive for smaller
organizations. Such an organization could use simulation language for modelling
(SLAM) which will enable them to quickly build a variety of modeis.

Furthermaore, is the need for a sophisticated user interface that will allow the
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user set constraints for the expected solution. Expertise in any logic base
language (for example, PROLOGI is needed, and also the ability to import data
into the prolog's environment from traditional database or procedural location

maodelling system.

2.3.4 Expert System to Retrieve Images
Expert System to Retrieve Images (EXPRIM) [Crenhange et a/ ,1984), is a
system that helps a user in retrieving images according to the user's

specifications.

2.3.4.1 Motivation

Teachers, reporters, publishers, and some other professionals, may need to use
pictures to illustrate an idea. There are several pictures to choose from. But
often, the user is not able to get a satisfactory picture because of inadequate
description on the part of the user. Consequently, the DBMS tool alone is

inadequate for handling 'pictorial’ databases and that necessitates the need for

an axpert systam.

2.3.4.2. Objective
The objective of EXPRIM is to help users retrieve images from a bank of pictures

according to the user's specification.
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2.3.4.3. Methodology

EXPRIM consists of the following components:

a.

Work Station and Visualization Manager, which is a computer system
with an alphanumeric screen and a pictarial screen.

The pictorial base where in pictures may be stored in different materials
such as numerical disk, optical numerical disk and video disk. A picture
may be identified through its reference number.

The descriptive base where pictures are described alphanumerically to
permit their retrieval for user-queries.

The Data Base Management System, which manages the descriptive
base.

The knowledge base, a principal component of EXPRIM, which contains
information about the following:

i the vocabulary used to describe the pictures,

i the area illustrated by the pictures, and

iii. reasoning rules.

EXPRIM helps in query initial formulation, query processing and guery automatic

reformulation. A typical query initial formulation, which involves a journalist is

as follows:

A journalist is interested in obtaining information about someone say, Mr.
Ado, who has just been appointed a Minister. Furthermore, the journalist

wants to write an informative article on the Minister.



Firstly, he (the journalist) gives a simple query asking the system to give a
picture of Mr. Ado. The result is nil, meaning that he is unknown to the
system.

Having successfully done the guery initial formulation, the system proceeds with
the query processing as follows: The system asks for more information
{residence, age, profession, and so on, concemning Mr Ado), The user tells the
system that Mr. Ado is a lawyer. Then, the system may produce about a
hundred pictures about official activities of lawyers. On visualization, the user
recognizes Mr. Ado on 25 events.

The guery automatic reformulation then follows. The system on investigations
{using the descriptive base) finds out that in a great number of selected
pictures, there is a well known teacher, Dr. Faditi and continues to search for
other pictures of Dr. Faditi. The system considers a second hypothesis that Mr.
Ado and Dr. Faditi, have something in common.

On further investigations and search, it may be discovered that Mr. Ado was a
law lecturer in the University. It continues like that until almost every pictorial
information is found about Mr. Ado.

The user now asks the administrator system to include the name of Mr. Ado in

the lexicon and let it appear in the descriptions of the pictures on which Mr,

Ado appears.

2.3.4.4 Contributions

EXPRIM forms a good framework for the development of computer tools that

aid query processing. This stems from the ability of EXPRIM to carry out query
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initial formulation, query processing and query automatic reformulation. Also,
EXPRIM forms one of the earliest tools for ° pictorial journalism’, an aspect of
journalism that emphasises the use of pictures in news reporting. It allows the

journalist to dig into the historical perspective of an event via pictures.

2.3.5. Knowledge Based Server for Valuation of Assets
The Knowledge Based Server for Valuation of Assets (KBSVOA] [Akinyokun
,1921; Arekete, 1995; Akinyokun and Arekete,1998], is an expert system that

aids the Estate Surveyor and Valuer in the valuation of assets.

2351 Motivation

Every corporate organisation today, has a number of assets, which need to be

valued from time to time to determine their market value, insurance valus or

martgage valua.

Currently, the estate valuers engage in manual pmcedur.es for the valuation of

assets. The manual procedure has the following shortcomings:

a. When the cost elements involved in asset valuation are large in number,
the combinatorial problem of wvaluation may assume an exponential
growth, which may be explosive using the manual approach.

b. The level of complexity and intensive work required in asset valuation
makes the experts in the field of asset valuation grossly incapacitated,
using the manual method.

C. Slow process of asset valuation and presentation of reports are major

characteristics of the manual method of asset valuation.



KBSVOA is designed to overcome of the shortcomings enumerated above. It
ensures that valuation jobs are completed faster. It also ensures the

maintenance of standards and high reliability.

2.3.5.2. Objectives

The cbjectives of the valuation system are:

a. To provide an intelligent menu-driven and user friendly interactive system.
This may guide the Estate Surveyor and Valuer at the various stages of
valuation of assets with the view of enhancing his performance.

b. To provide means for self-education of estate valuation by the estate
surveyor and valuer, students of estate management or any private
individuals that may be interested in the valuation of assets [Arekete,

1995].

2.3.5.3 Methodology

KBSVOA was designed and implemented to support the storage and intelligent
processing of the knowledge acquired by the estate valuer in the domain of
estate management and valuation. The valuation system has three principal
components, namely the estate surveyor and valuer, assets, and computer
system. The computer system is composed of a knowledge bank, an inference
engine, a decision support system, and a user friendly interface. The computer
systermn acts as a tool which guides the human component, the estate surveyor
and valuer intelligently at the various stages of valuation of assets, present

alternative decisions, offer advice, but leaving the ultimate decision to the
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human component to take.

The knowledge base is composed of a network of semantically related
structured (static) and experiential knowledge of assets and their valuation. The
static knowledge, also called the data base, is conceptualized as a network of
relations where each attribute of each relation describes a temporal
characteristic of assets.

KBESVOA adopts a forward chaining technique of drawing inference from the
knowledge base. It chains forward from those conditions that are known to be
true, and moves progressively towards conclusions. |t attempts to match the
attributes of the wvarious relations of the database, bringing to bear the
experiential knowledge of the estate surveyor and valuer, with the view to
obtaining a realistic market value, insurance value and other related parameters
as it concerns the assets under review. KBSVOA was coded using Paradox 3

Relational Data Base Management System.

2.3.5.4. Contributions

KBSVOA is one of the most recent researches in the area of computer aided
asset valuation. It assists the asset valuer in reducing the bottlenecks
associated with the manual method of asset valuation,

The capabilities of KBSVOA are:

a. Generating three different market or insurance values of an asset.

b. Serving as a tool for carrying out sensitivity analysis of assets valuation.
G Generating the history of maintenance and values of assets.

d. Generating a realistic estimate of a project to be executed, which can be

favourably used as a reference frame for guotation submitted by
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contractors.

2.3.6. Computer Aided Investigation of Crimes in Developing Countries
Computer Aided Investigation of Crimes in Developing (CASIC) [Akinyokun,
1988], is a framework for the use of computers in the investigation of crimes
in developing countries. The case study of bank robbery is carried out and some

conclusions are drawn.

2.3.6.1. Motivation

Every nation has a department within its Police Force, which is charged with
the responsibility of criminal investigation. The department relies primarily on
the information collected from complainants, witnesses and existing records of

criminal cases in an attempt to investigate a case on hand.

The existing records have to be searched in order to find out whether a crime
just committed and under investigation can be related to some cases in the
past. The existing records are often kept piecemeal in file cabinets in
developing countries. The manual file system lacks standard procedures for

data formatting, storage, retrieval, maintenance and documentation.

Furthermore, there is no central control, thus data security and privacy can not
be guaranteed. The processing of the manual file is usually slow and a tedious
task, particularly when the population of records to be searched is large. The
time lag between the time a crime is committed and that by which the
investigation is completed is usually long. There is & chance of justice being
switched unduly in the long process, after all, justice delayed is justice denied.
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The shortcomings enumerated above motivated the work on CASIC.

2,3.6.2 Objectives i

The objectives of CASIC are:

a. To provide an intelligent computer based system that would enhance the
perfarmance of the human expert int he area of crime investigation.

b. To provide a system for computer aided learmning of criminal investigation.

2.3.6.3 Methodology

The author took a study of different types of crimes and attempted to take a
case study of bank robbery. He took a study of the knowledge representation
of bank robbery using frame (semantic network). He proposed a framework for

investigating bank robbery and the framework has five levels as follows:

a. The source or the starting point for the investigation.
b. The robbery target which could be customer, cashier, courier or strong
raam.

2 The internal suspects that may be connected with the bank robbery. They
include the bank manager, bank accountant, ledger clerk, others.
d. The external persons that may be connected with the robbery. This could

include the police, courier driver, gate man and robbers caught in the

scana.

a. The exit point of the investigation.

The case history is presented as being the major component of the experiential
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knowledge for the system. The case history is described by the bank robbed,
robbery target, mode of attack, personal data of complainants, suspects,
witnesses and culprits, investigation procedure and judgement.

The study proposed an inference engine coded in hierarchically structured
modules using the |[F-THEN clause of Fortran 77. The process of making
inference starts with a navigation that first 'hits' the robbery targets.
Depending on the facts generated from the target and the nature of the attack,
the navigation moves to the immediate suspect, which would determine the
next suspect to get to. This is done until substantial evidence is generated 1o
prove the culprit of the robbery. In deciding the actual culprits, a weighing
function, based on the principle of probability distribution of the decision
extracts from the case history is built into the inference engine. The
navigational path that is favoured by a decision extract with the highest weight
is considered valid and true.

The user interface of the proposed system is based on pseudo-natural language,
coupled with a menu-driven facility. The user gains access to the system
through a point, and chooses bank robbery as an option under 'crime of
interast’. The system always guides the user but at the same time, allowing

him (the user} to take the final decision.

2.3.6.4. Contributions
CASIC succeeds in showing that there are many alternative paths that can be
taken in the investigation of bank robbery. The alternative paths are modelled

using the concept of semantic network. Secondly, CASIC provides the
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mechanism for the intelligent interactive processing of the corresponding
semantic network of crime and the history of existing cases. The interactive
processing considers & number of key factors, which can be related, weighed
and alternative deductive reasoning evaluated with the intention of identifying
the set of culprits involved in the given case. Lastly, and most importantly,
CASIC serves as a good starting point to what may be a very useful system for

legal processes in practice.

2.3.7 The Prospector
The Prospector is reported in [Bishop, 1987]. It is an expert system, which was
developed by the United States Geological Survey in conjunction with an

international organisation known as SRl international. It is used in geclogical

survey and oil exploration.

2.3.7.1 Motivation

The process of evaluating geclogical resources in a region is a cumbersome one,
Often times, it takes a lot of time and in some instances, is characterised by
inadequate information concerning the site., The particular oil deposits at a
given site may not be adequately assessed. To that effect, a drilling activity
could be planned for a site that does not contain encugh oil deposit. In the
process, huge amounts of money are wasted.

It is therefore necessary for a knowledge based system to be developed in order
to assist in resource evaluation, site identification and site selection in geological

activities.
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2.3.7.2 Objectives

The objectives of the Prospactor are as follows:

a. To assist in the evaluation of geological resources in a region.
b. To check for certain oil deposits at a site.
c. To select the best sites for oil drilling.

2.3.7.3 Methodology and Contributions

Prospector uses a set of models, one for each investigation. Items of
knowledge are stored as spaces in a model, with an associated probability. The
spaces are connected by rules, which have two numerical factors that
determine their strength,

An analysis starts with the construction of a model to suit the investigation to
be carried out. At the outset, many of the probabilities are unknown or are very
low. As the analysis proceads, the values of the probabilities are updated. An
inference mechanism consisting of a set of production rules is used. 0t refers
to a semantic network of basic geological knowledge in order to decide the
sequence of rules to apply. The user interface is interactive. Either the user or
the expert system can initiate steps, by asking questions or supplying
information. At any stage, the user can ask Prospector to explain its current
line of reasoning or intermediate conclusions.

Prospector has proved its worth in exploration especially oil exploration. The
cost of the computer system, [Bishop, 1987] reports, is a very small fraction of
the costs of drilling a test well, and improved siting of production well brings in

greatly increased revenua.
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2.4 PATTERN MATCHING

Everyday in life, human beings engage in the process of pattern matching. This
is so because when the sensory organs (eyes, ears, nostrils) encounter a new
phenomenon, the pattern established by that phenomenon is impressed upon
the brain. When next such a phenomenon is encountered, the brain processes
the new observation, matching it with the pattern that already exists in the
brain., Such a matching process is necessary in order to assist the individual in
understanding the situation in a better perspective and taking action{s) based

On previous experience.

A typical pattern matching situation is as follows : Take for instance, that one's
uncle has a white Mercedes Benz car. Constant seeing of that car makes a
pattern in the person's brain. When next he sees a white Mercedes Benz car,
he tries to match the patterns made by the car with the one already existing in
his brain. In processing the pattern, the brain considers the shape of the car
and the driver of the car. If the shape matches the existing shape but the driver
of the car is different, then further questions could be asked regarding the driver
of the car. The guery formulation and processing will continue until a
conclusion is arrived at. Such a conclusion could be that the car was stolen by
another fellow. Based on that, a decision may be taken, to contact the Police.
Pattern matching involves perception, which has two aspects. The first aspect
is the process by which the extermnal stimuli are actually received by the
organism or machine, while the second aspect is the process of processing the

signals to extract meaningful information. [William, 1989] cbserves that people
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do not actually see objects; rather, they see patterns of lines, angles, light
shadow, texture, shapes; and it is the duty of the brain to sort this chaos of
signals into a coherent order. The brain takes a decision on the patterns, based
on previous situations, on information sent from other sensors and also on ideas
that the brain has about the world around it.
Many aspects of information processing involve pattern matching. The pattern
matching problem is characterised as a searching problem with the pattern as
the key. [Sedgwick, 1988] notes that it is often desirable to do string searching
with some what less than complete information about the pattern to be formed.
For example, word processors contain a program, which consists of a
dictionary of patterns {that is, character strings). The program compares each
word in a processed text against the nearest entries in the dictionary. If it finds
a pattern that matches exactly, it regards it as a correct spelling and moves to
the next word. If it can not find an exact match, it displays all these patterns
that nearly match the word on the screen for the user to make a possible

selection from.
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CHAPTER THREE
ANALYSIS OF THE CONVENTIONAL METHOD OF PERSONNEL
EMPLOYMENT PROCESS
In this chapter, the manual method of personnel employment in corporate
organisations is analysed. Section 3.1 discusses employment planning, the
need for employment planning and how it is carried out. In section 3.2, the
recruitment process is discussed. In section 3.3, the limitations of the manual

method of employment are highlighted.

3.1 EMPLOYMENT PLANMING

Planning is the most basic of all management functions. [t is the starting point
from where all subsequent activities will develop. Planning is deciding in
advance, what to do, why it should be done, who should do it, where it should
be done, and how it should be done. It involves identifying organisational
objectives and selecting policies, procedures and methods, designed to lead to
the attainment of those objectives.

Employment planning or human resource (HR) planning is a management
process that involves analysing an organisation's human resources needs under
changing conditions ({internal and external) and developing policies and
strategies to satisfy these needs. It is a process of ensuring that an
organisation has the right type and number of personnel at the right time and
place. It ensures that the manpower needs of the organisation are met
adequately and effectively. The entire manpower procurement process starts

with the initial planning, wherein decisions are taken about how many



applicants to be employed, which skills the applicants must possess and when
they will be required. This planning takes into consideration the budget,

infrastructure and vacant positions of corporate organisations.

Every organisation has its strategic decisions, which involve long term plans
about organisational objectives. It also involves the analysis of strategic
opportunities and risks facing the organisation and the effective utilisation of
resources (human and material) to achieve the organisational objectives. An off-
shoot of the organisational strategic decisions is the human resource strategic
decision. [t involves the identification of the human resource implications of the
organisation’s strategic decisions. The human resource strategic decisions lead
to employment planning. Figure 3.1 depicts the interrelationship among the

organisational strategic decisions, human resource strategic decisions and

employment planning.

Organisation’s Hurman Resource Ermploymant

Strategic » >

Decisions Strategic Decisions Plarning
edback Mechanism Feedback Mechanism

Figure 3.1 - Interrelationship among overall strategic decision, HR strategic
decision, and employment planning.

Human resource activities follow the traditional management functions of
planning, organising, directing and controlling. Human resources management
activities include manpower procurement, training, compensation, integration,
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maintenance, separation, evaluation and control. Figure 3.2 exhibits the human

resource management model mostly used in corporate organisations. The major

goals of human resources planning are:

b.

c.

3.1.1

Estimation of the future demands for employees.
Comparison of the expected demand with the current workforce.

Determination of the shortages based on organisational objectives.

Importance of Employment Planning

Employment Planning is necessary for the following reasons:

It ensures that the right number {(gquantity}, kind {quality), skills and ages
of personnel are available at the right time and places in order to achieve
the long run and short run goals and objectives of the organisation.

It provides an efficient and effective use of employees at work. Since
amployment planning precedes all other human resource activities, it
shows that personnel efficiency depends on answers to questions about
how many people have the required skills and experience.

It provides a means for an effective personnel development and greater
sense of fairmess to the employees. Organisations with good
employment planning systems involve their employees in planning their
own careers and sharing in training and development experience, thus,
providing a fair and equal treatment for the employees.

it enables an organisation to avoid unnecessary layoffs,that is,it ensures
a gradual process by which an organisation is able to adapt its HR needs
to its level of operation in a fairly systematic manner. This is done
through retraining and redeployment of employees.

It ensures smooth succession in the hierarchy of the organisation, and
adequate lead time for firing, hiring and training.

It ensures equal employment opportunities (EEQ), especially for women
and those who are not "well connacted'.
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3.1.2 The Phased Analysis of the Employment Planning Process

Employment planning involves the following basic phases of analysis:

a. Demand Analysis.
b. Internal Supply Analysis.
0. External Supply Analysis.

The three phase planning model proposed in [Milkovich and Boudreau, 1290] is

shown in figure 3.3.

Demand Analysis

This is the process of determining the quality and quantity of employees

required by the organisation in order to meet the organisational goals. It takes

into consideration the following:

a. Organisational conditions which include the organisational objectives,
available vacancies, and the existence of infrastructure.

b. Marketing Plans of the organisation, bearing in mind its market share and
level ui competition.

C. Financial plans of the organisation. This includes the budget and any:

other financial plan.
d. Operational plan of the organisation; whether the organisation wants to
maintain its level of operation, reduce or increase its level of operation.
e, Technological plans of the organisation, which takes cognisance of the
level of technology available to the organisation, and any intended

expansion in the company’s level of technology.
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Figure 3.3 - Employment Planning Process

47



Based on the above considerations, the organisation forecasts its human

resources demand in terms of the following:

d.

b.

c.

dl'

Number of employees reguired.
Expected level of experience required by the employees.
Abilities of the employees in the given job domain.

Race/sex and any other requirement in respect of the job positions.

Internal Supply Analysis

In forecasting the internal human resources supply within the organisation, there

is the need to carry out the following:

Inventory analysis, which answers such questions as,

i what is the stock of human resources that is internally available;
iii. what levels of education do the employees possess; and

iii. what levels of training and experience do they possess.

iv. What levels of training and experience do they require

Turnover analysis, which considers the numbeEnf human resources that
will be available during the planning perind‘_ It takes the following

parameters into consideration: Promotions, demotions, transfers, layoffs,

retirements and terminations.

Based on the analyses discussed above, the organisation forecasts its internal

human resources supply in terms of numbers, experience, abilities, race/sex,

among others,
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External Supply Analysis

After considering its available human resources relative to the vacant positions,
the organisation forecasts its external supply based on one or more of the
following criteria:

a. Statistical figures existing in relation to unemployed appplicants in the

given disciplines.

b. Previous or existing applications sent to the organisation in relation to the
given jobs.
c. Management’'s apriori judgement on the availability of the required

professionals in the job market.
Based on the analysis carried out in relation to the external supply, management
forecasts its external supply of human resources. The external supply attempts

to bridge the gap between demand and internal supply.

Reconciliation of Demand and Supply

When demand and supply forecasts have been made and compared,
management tends to take decisions on whether to retain the current human
resources situation, reduce the number or increase the number. If the demand
for employees and the projected supply, match, (which is very rare), it is
possible that the distribution of employees among different positions with
various skills, or in various departments may not match. The balancing process

may involve transfers, promotions, demotions and even retraining of employees.
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If the supply is lower than the demand, then several actions are possible. Ina
casa where the shortage is small and the existing workers are prepared to do
overtime, then the present employees could be used to fill the gap. I the
shortage i1s of higher-skilled employees, then training and promoting present
employees could be necessary while at the same time, recruiting lower skilled
workers, Already laid off staff could be recalled, additional employees can be

hired, or some of the work be contracted out.

There could be surplus situation, which may have resulted from business
decisions like poorly designed or marketed product or declining market conditions.
Employers try to avoid layoffs of surplus employees; rather, they encourage

older employees to make early retirement.

If management decides to employ new personnel to fill in some shortages, it

follows the employee recruitment process, followed by selection and placement.

3.2 EMPLOYEE RECRUITMENT PROCESS

The decision to recruit new employees is based on demand-supply analysis,

coupled with the consideration of organisational constraints in terms of budget,

office space availability and other requirements. Hawving determined the
*number(s) and type(s) to employ, the organisation goes through the recruitment

process as 1s modelled in figure 3.4,
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Figure 3.4 - Employee Recruitment Model
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Human Resources Planning, results in the determination of job vacancies. It
also results in Job Analysis. Job Analysis is the process of studying and
collecting information relating to the operations and responsibilities of a specific
job. The immediate products of this analysis are job descriptions and job

specifications.

3.2.1Job Analysis Process
The process of job analysis is essentially that of data collection. It can be done

through one or more of the following means:

a. Questionnaire administered to staff on ground and specialists.
b. Written narratives on the job by staff on ground.

c. Observation of the worker on the job.

d. Interviews conducted on staff on ground and specialists.

However, the interview is a prime method of data collection. An interview
enables one to obtain detailed information about objectives, constraints and task
specifications of a given job. A good interview has to be carefully planned and

the interviewer has to be definite about the following:

a. Whom to interview.

b. When to interview.

c. What to ask.

d. Where to hold the interview.

In planning an interview, the interviewer must always be considerate to the
interviewee and decide what is most convenient/easiest for the interviewes., He

should be able to make the interviewee feel at ease by making him {interviewee)



feal that the ideas he gives are important. There has to exist a relationship of
confidence established. In conducting an interview, some specific information
are expected to be generated. The interviewer should aim not to leave without

such information. A good interview involves the following:

a, Formal introduction of the interviewer and interviewees.
b. Formulation of simple and complete questions.

c. Proper documantation of the quastions and answers.

d. Flexibility on the part of the interviewer.

e. Avoidance of sentiments.

Two major documents are often produced during the process of job analysis.
The documents are:

a. Job Description.

b. Job Specification.

Both documents are used for the following procedures:

a. Training of Employees

b. Job Evaluation

G. Employee Performance Appraisal
d. Career Development

e, Induction of New employees

f. Employees Counselling

a- Labour Relations

h. Job Re-engineering
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Job Description

The documentation of job description is an organized factual statement of the
duties and responsibilities of a specific job. It tells what tasks to be done, why
and how the tasks are to be done. It specifies the duties to be performed,
waorking conditions, machines, tools, responsibilities, and so on. Generally
speaking, job description has the following components:

a. Job identification

b. Job summary

o, Duties performed

d. Supervision given and received

a. Relation to other jobs

f. Machines, tools and materials used.
g. Working conditions

h. Definition of unusual terms

i Comments that add to and clarify the above.
Given below, is an example of job description:
a. Name of Organisation: JoJo Associates (Nig.) Limited

b. Address of Organisation: 1, Oguta Street, Onitsha, Anambra State

c. Job Title: Company Secretary
d. Relation to Other Jobs: - Responsible to the Managing Director
(ML)

- Gateway for all information from the
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MD to other people.

- Covers the deliberations of the Board of
Directors.
a. Summary of Job: Performs variety of secretarial and

administrative duties including taking minutes
of top management meetings, handling
axternal correspondence, and specialised
information, liaising with the company lawyer
on legal matters.

f. Equipment Used: Photocopier, air-conditioners, refrigerator, fax
machine, typawriter.

Job Specification

This is a statement of the minimum acceptable human gqualities necessary to

perform a job properly. It is a statement of the employee's characteristic in

terms of knowledge, skill and experience, which are necessary to perform the

job effectively. |f one takes a look at, say, the job of a technical salesman

selling lubricants, the job specification could stipulate the requirement of at

least, a degree in Industrial Chemistry because he would have to interact with

knowledgeable people in chemicals. He also needs some training in the act of

selling and some personal qualities.

Job specification is often the result of some managerial judgement, or some

experience or task specification that is already in existence. Howaever,
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management should be explicit in defining the job requirements. For instance,
the requirements should be classified as "mandatory” or “optional”. If
mandatory, one should specify the following:

a. If the attribute is basic or advanced in natura

b. If it is a pre-employment attribute or on-the-job attribute

If the characteristic is described as optional, one indicates its level of
importance to job performance. For instance the requirement that a computer
analyst "understand the computer software currently in use” is described as:
a. Basic knowledge

b. Mandatory knowledge

s Possessed at entry to the job.

3.2.2 Development of Strategy

The job analysis aids recruitment planning as it also suggests the number and
types of employees needed, It also takes into consideration, the ability of the
organisation to employ such staff. At this point, a strategy is developed as it
concerns where to recruit, how to recruit, the timing and inducement that is
nacessary to be able to attract prospective applicants. Given below, are the
means of reaching prospective applicants:

a. Unsolicited Applications from the public.

b. Referrals from people, particularly existing employees.

. Advertisements in the mass media.
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d. Educational Institutions, for more technical jobs.

e. Consultants/Employment Agencies.

f. Executive Search/Man Hunt, for some key positions.

Qualified people may not respond to adverts, so you search for them. People

may nof respond to adverts for the following reasons:

a. If they apply, they are not sure they will be taken.
b. The applicant may not be interested in the job/organisation,.
. The time limit given for applicants to respond to adverts may be too short

and as such applicants may fear that their applications may not get to

their destination on time.

Each method of reaching prospective applicants has potentials in recruiting
qualified candidates. Each has cost; each has effectiveness in reaching the
appropriate audience. Therefore, each can be evaluated based on these two
criteria (cost and effectiveness). It is also possible to use yield ratio in
evaluating the source utilized. Organisations want to create a pool, but not an
excessive or inadeqguate pool. The yield ratio is defined as the ratio of those
deemed to be qualified to the total pool. For instance, if the total pool is 1000
and those deemed to be qualified are only 50, then the yield ratio would be
1:20. If on the other hand, we have 500 out of 1000, the yield ratio will be
1:2, which is better because you can get what you want from a limited number

of people.
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[Milkovich and Boudrou, 1990] also presents a framework for personnel

procurament, which is modelled in Figure 3.5.

Recruitment Programme Sales Forecast Job Analysis
o ¥
Waorkload and Work Forcae Analysis Job Description
¥ ¥ ¥
Applicants Employes Requisition Job Specification

Assestment Devices
= > Application blanks®™ ~™

p—p= Hefereance Chacks p—7>=

4 A-Tes: 4 -+
Tha — — —> —» The

Individual — — Interviews -—  — Organisation

4 Physical Examinations A

Induction

Figure 3.5 — Framework for Procurement

In order to initiate the hiring process, three preliminary requirements must be
satisfied. First is the authority to hire, which comes from employee requisition,
developed through analysis of work load and work force. The second is the

existence of job specification, which is used as a company standard for
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prospective employees. Finally, there must be job applicants from whom to

salect the person to be hired.

The hiring process is a series of method of obtaining relevant information about
the applicant and his suitability for the job. To determine his suitability, facts
about him are compared with the requirements of the job specification. If an
applicant qualifies at one step, he advances to the next step in the hiring

process.

In the hiring process, different methods can be adopted to discover significant
information about the applicant, which can then be compared with the job
specification. The following instruments can be used for obtaining information

about the applicants:

a. Application blanks
b. Reference Checks

c. Tests

d. Interviews

e, Physical examination

Application blanks are means of obtaining factual information about the
applicants. Empty forms are prepared and given to applicants so as to obtain
personal details about the applicant. Application blanks are not enough means

of obtaining information.

The essence of reference checks is to obtain information about the past

55



behaviour of applicants. It also helps in verifying information given on the
application blank. The reference check could involve checking the applicants’
work reference, verifying their educational background, checking personal
references, and so on. The most commeon method of checking is a combination

of letters and telephone calls.

After conducting reference checks, tests could be conducted. Most of the
larger firms use some form of employment testing. The tests could be
psychological or cognitive tests aimed at testing the psychological and mental

preparedness of the applicant for the job.

Interview is most widely used single method of selection, especially in small
organisations. Because of the level of subjectivity in interviews, the level of

reliability is not very high. Interviews could be 'guided’ or 'unguided’.

3.3 LIMITATIONS OF THE MANUAL EMPLOYMENT METHOD

The manual method of employment discussed above has the following

shortcomings:

a. The advertisements do not get across to every potential applicant due to
the fact that the medium chosen for the advertisement may not be such
that is accessible to potential applicants. The result of this is that limited
number of applicants that are suitable for the jobs apply.

b. It is a general impression that the advertisements are expensive and in
most cases, are only a formality, as the job positions are filled by
relatives of top managers, even before the advertisements are out.

. Job descriptions and specifications are not always well defined in such
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advertisements, to the effect that potential applicants are misinformed
about the requirements and duties associated with the jobs.

Applicants spend a lot of money producing many copies of application
letters and resumes in response to the advertisement. Because of the
poor performance of the postal system in Nigeria, many applications get
lost in transit. Even when the selection process is carried out, some
applicants who are found appeintable get their letters late. The time lag
between employment and notification could be so much, to the effect
that qualified and appointable candidates may have found other jobs

before notification letters get to them.
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CHAPTER FOUR

THE SYSTEM DESIGN

In this chapter, the architecture of the Knowledge Based System for Matching
of Applicants to Jobs (KBSMA.J) is presented. The framework, adopted from
[Akinyokun and Arekete ,1996] is presented in Figure 4.1, [t has four basic

components. Sections 4.1, 4.2, 4.3 and 4.4, respectively, discuss the four

components, namely:
a. Knowledge Base

- Inference Engine

b
c. Decision Support System (DSS)
d

User Intarface

TEER
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Figure 4.1 - Architecture of KBESMA.J
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4.1 THE KNOWLEDGE BASE

The knowledge base consists of both structured and unstructured information
from the problem domain (universe of discourse). The knowledge base serves
as the information store for the operational data that are to be processed. It
contains information about the prospective job applicants and the job
requirements as are sent by the establishments employing the services of the
job matching bureau. The Knowledge Base component of KBSMAJ contains
two inter-related databases, namely: Job Requirement Database and Personal
Database.

The entire knowledge base can be conceptualized as a natwork of relations, A
relation is a two dimensional table that has a number of rows and columns. It
is synonymous with the 'file' concept in the conventional data processing
environment,

The properties of a relation are as follows:

a, Each relation must be single valued; that is, no repeating groups.

b. The entries in any column {attribute) must be of same type.

c. Each attribute must have a unique name.

d. Each row (tuple} must be unique, that is, no two tuples are identical.
a, The order of an attribute or tuple is not important.

The general form of a relation is given by

H [B'“' ailézi oLl at.l ﬂt...;, AT En]
Where R represents the name of the relation,

a, represents attribute n and
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the underscored attributes constitute the unique key,

KBSMAJ has eight relations in its knowledge base. The first seven relations

contain structured information, while the last relation, PROFICIENCY file,

contains unstructured information modelled in a relation using indicators of

proficiency. The relations are:

PERSONAL - DATA [Applicant-No, surname, other-Names, Birth-Date,
Sex, Nationality, State-of-Origin, Marital-Status].

APPLICANTS'-REGISTRATION-DATA [Applicant-No, Application-Date,

Job-Code, Organisation-of-Interest].

ACADEMIC-QUALIFICATION [Applicant-No, Date-of-Award, Certificate,

Place-of-Award, Major-Subject, Minor-Subject, Class-of-Award].

PROFESSIONAL-QUALIFICATION [Applicant-No, Date-of-Award, Status,

Awarding-Body].

JOB-HISTORY [Applicant-No, Date-Emploved, Date-Disengaged, Job-

Code, Status, Employer, Last-Salary, Condition-for-leaving].

JOB-REQUIREMENTS [Organisation-No, Job-Code, Job-Title, Vacancies,

Academic-Qual-Required,  Professional-Qual-Required,  Experience-
Required, Minimum-Age, Maximum-Age, Relevant-Position, tools-used,
salary, benefits].

ORGANISATION [Organisation-No, Name, Address, Telephone-No, Line-
of-Trade].

PROFICIENCY [Applicant-No, Job-No, Aptitude test, Physical-test,

Intelligence-Test, Average-Score],
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4.2 THE INFERENCE ENGINE
This is the module that does the actual search for and matching of applicants
to jobs. It matches personal information/qualification against the job
requirements. KBSMA. adopts backward chaining method of making inferences.
It takes a look at a particular job's requirements, then looks for the set of
applicants that meet those requirements. [t goes further to rank the applicants
that meet the job requirements with a view to determining the applicants with
the highest ranks for the job.

KBSMAJ is a production rule based system that is built around the following

components:

a. A consultation system.

b. An explanation system.
5, A rule acquisition system.

4.2.1 Consultation System

The consultation system consists of a rule base, static and dynamic data
structures and a control structure. It is coded in the IF - THEN and related
clauses of PARADOX Relational Database Management System (PRDBMS).
Examples of production rules employed by the consuitation system are given

below:
8. If the job requirement includes second class (upper) in Computer Science
and age limit i1s 30 years, THEN disqualify candidates with second class

(lower) or whose age is above 30 years,
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b. If number of vacancies that exist for the job is n, THEN shortlist

candidates whose ranks fall within the (2n)th position.

4.2.2 Explanation System
This system explains the rationale behind the matching process, that is, it gives
the reasonis) for shortlisting candidates. This is based mostly on ranking which

in turn depends on job requirements as specified by the organisation,.

4.2.3 Rule acquisition System

The rule acquisition system of KBSMAJ is based on system growth and
experience. It is invoked when the user selects the rule acquisition option from
the main menu, It specifies some system rules regarding job matching
parameters based on previous experience.

The matching of the parameters as shown in the main module is presented in

figure 4.2,

i AEE
* Sex

* Marital Status

* State of Origin

* Academic Qualification
*Professional Qualification
* Job Experience

J

o

“Job Requirements Datah:

Figure 4.2 - KBSMAJ's Databases.
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The Personal database has the following files:

a. Personal Data File
b. Academic Qualification File
c. Professional Qualification File

d.  Jab History File

a, Proficiency File

The Job Requirement database contains the following files:

a. Job Requirements file

b. Applicants Registration File

G, Organisations File

The job requirements, as contained in the Job Database are indicated by the
match parameters which are eventually matched with the values in the Personal
Database.

The matching exercise is a complex one because of the large number of decision
variables such as age, sex, marital status, academic qualifications, professional
qualifications and job experience. |t involves puzzling (jig-saw) problem or
combinatorial problem where the computational time could be very explosive
when the decision variables are large. What is done in this work is to carefully
analyse the decision variables and group them, such that a successful matching
of a group will lead to the next group with a view of establishing the
completeness of the matching programme.

There are submodules which match specific decision variables in the Personal

Database with corresponding variables in the Job Database. These submodules
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are related to one another in a hierarchical form.

a. Submaodule 1
b. Submodule 2

c. submodule 3

d. Submodule 4

&, Submodule b

matches age, sex, marital status, state of origin

matches academic qualification, class subjects and date of
award

matches professional qualification (awarding body, status
and date of award)

matches relevant vyears of experience, current
responsibilities, relevant projects and tools used.

takes in scores from tests (Aptitude, intelligence and
physical), matches the scores with any restriction on those
proficiency parameters, either imposed by the organisation

or by the package.

The diagrammatic representations of the submodules are presented in figure 4.3

through figure 4.7,

MATCH PARAMETERS

* Age
* Sex Matching factor
in percentaga
* Marital Status Weighted to
W,

* State of Origin
A

)

Figure 4.3 - Submodule 1, Matching Personal data with job requirements
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MATCH F'AE&METEHE
* Awarding Institution
* Certificate [
* Class Matching factor
in percentage

* Subject (Major) Waighted to
* Subject (Minor) Wy
* Date of Award

A&

d

Figure 4.4 — Submodule 2, Matching academic gualifications with job requirements

MATCH PARAMETERS

* Awarding Body

>
* Status Matching factor
in percentage
* Date of Award Waighted to
Wy

f

S

Figure 4.5 — Submodule 3, Matching professional qualifications with job requirements
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MATCH PARAMETERS

*Relevant years of expenence

* Current Responsibilities | Marching factor

i parcantage
* Relavant Projects Weighted to

Wy
* Tools used

T

b

Figure 4.6 - Submodule 4, Matching job history with job requirements

MATCH PARAMETERS

* Intelligence Test Score

&
* Aptitude Test Score Matching factor
n percentage
* Physical Test Score Waighted to
Wy

!

L

Figure 4.7 — Submodule 5, Matching proficiency with job requirements
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KBSMAJ has a matching procedure that starts from the main module 1
(entrant), goes through the submodules and passes the matching factor weights
to the terminal module {main module 2). The terminal module produces the list
of applicants to be invited for selection interview, The diagrammatic

represantation is given in figure 4.8,

SUBMODULE 1 W,

SUBMODULE 2 |W,

SUBMODULE3 |T

SUEBMODULE 4 W,

SUBMODULE 5 1

LTS
Wy

T,:1 =1,2,3.4,5 represent matching Factors of ith. submodule

W, k= 1,2,3.4.5 represent weights attachad to the matching factor of tha kth submodula

Figure 4.8 - KBSMAJ Modular Relationships
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Such a relationship could work more effectively in a parallel processing environment
where the main module is handled by a main processor while the minor processors
transfer their resuits to another major processor that would collate the results of the
processing by the minor processors. In such a situation, the output of one minor
processor must not be used as input to another minor processor.

The result of each sub-module is converted to weighted factors as follows:

Submodule Weight
0.0482
0.3133
0.0361
0.2410

N B ok =

The schedule of weighting of decision, variables that results in the table above 15 given

in Appendix A.
From figure 4.8 we can deduce the following:

08, Wjunnnn(1)

where 5, is the weighted score of the jth parameter of submodule i and j=1,2,3....p

Therefore,
5 ES“. « EW, 1 l..nfD)

I | k=l

The Personal Database, denoted by DB (P) is defined by:
DB (p) = FpFyendf bon(3)

where F : k = 1,2,...,n represents a file in DB(P).

Also, the Job Database, denoted by DB(J) is defined by
DB ) = 1G uGrpeed., hovrone($)

where G.: i = 1,2,.... m represents a file in DB(J).
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In the Personal Database, the files are defined by
F=ld dn.ad, ) (5)

i
where F, is the ith file and d,....,d,, define the data items in the file.

For the Job Database, the files are defined by

where G, is the kth file and e, ,,..., &, define the data items in the file.

The function M, which maps F, into G, is defined by:
M(F) = Gy AT)

That is,
M (0l dgividly)) = (6y:8500 8 b (8)

The algorithms for main module 1, submodules and main module 2 are given as

follows:

MAINPROG 1

loop m from 1 to k

match d, , with g,, (do procedure match 1}
endloop

do mainprog 2

reaturn

PROCEDURE MATCH 1

loop p from 1 to s

cf=0 (cf = cummulative factor)

if match parameter d,, = match parameter g, ,
then increment cummulative factor by 1
endloop

let t represent total expected weight

pf = cfft * 100 {pf = percentage factor)
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read W, (W, =weights attached to matching factor of submodule
wf = pf * W_(wf = weighting factor for each module)
endloop

return

MAINPROG 2

let tewf represent total cummulative weighting factor
towf = 0

loop m from 1 ton

read wf

tewf = tewf + wi

endloop

let numshortlist represent number to be shortlisted
numshortlist = vacancy * 2

sort tewf

if index{tcwf] < = numshortlist

then shortlist applicant

endif

return

4.3 THE DECISION SUPPORT SYSTEM

TheinTerente enging assists In matching relevant logical and functional data and reports
altarnative applicants that could be appointed, The Decision Support System (DSS)
component of the expert system takes into consideration, some relevant knowledge of
specific applicants, based on experience, in the bid of the Human Resources expert to
choose the best applicants. It is the component of the system that is not only affected
by the software, but also by the 'feelings’ and "knowledge’ of the personis| doing the
final selection of applicants,

The DSS consists of two sub-systems, namely: cognitive filter and emotional filter,

a. The Cognitive filter, carries out inductive and deductive reasoning on the
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information content of the knowledge base.

The following could constitute decisions based on cognitive information:

"
L

ii.

.

The decision on whether, say, ICAN on AIB qualification is more suitable for
a job, based on the HR manager's judgement on the course syllabi of the
respective qualification.

The decision to employ mostly, people of a particular age bracket based on
the nature of the job.

The decision to employ a staff who currently works in a similar company, and
in the required position.

A company may have a bus service for its staff. Based on this, members of
staff may be clustered within a particular location to make the bus system
effactive. Among the new applicants, who are found appointable, there are
some who live in the same neighbourhood as the members of staff. Such an
applicant may be employed instead of an applicant who lives far away from
the neighbourhocod because of the inconveniences associated with
transportation,

The decision to employ somebody who had a second class (lower division)
in place of somebody who had first class because of the former's past
experience on the job, despite the fact that both of them had the same
aggregate score.,

The Emotional filter, carries out inductive and deductive reasoning on the

information context of the knowledge base.

Given below, are examples of decisions based on emotional information:
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i

i,

Vi,

In Nigeria, for example, a bread winner of a family shoulders a lot of
responsibilities. Some jobs are given to relations of senior members of staff
of a company who are bread winners, to assist in alleviating their financial
responsibilities.

The decision to employ somebody because of his state (or tribe) of origin,
based on the feeling of the HR manager, that applicants from that state (or
tribe) have drive and determination,

The decision to drop a candidate because he was dismissed from his former
place of work, even when he makes a good aggregate score in the matching
process.

A job may not have sex restriction, but because of the stress involved in the
job, the HR manager may feel that a male would do the job better than a
female; as such, employs a male, rather than a female, even when they have
the same ratings.

An applicant may have indicated that he is a sports man. If the company in
question h_as a sports club, the tendency is there that the applicant may be
employed based on the feeling that he would represent the company in
sporting activities.

From the medical records of an applicant, and his or her physical appearance,
he or she may be found disabled in a way. But his/her intelligent quotient
may be very high. Such an applicant may be employed and deployed 1o an
office where his/her physical contact with clients or customers could be very

remote.

4.4 THE USER INTERFACE

KBSMAJ supports a user interface based on the menu-driven facility of PARADOX
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Application Language (PAL). A top-down design is supported and access is gained

by supplying user name and password, both of which aid the control of access.

Each menu calls on a sub-menu (as selected] which calls on inference procedure
associated with that sub-menu. the inference procedure is interactive and is either
menu-driven or guides the personnel bureau consultant intelligently to supply
appropriate information. Alternative matching decisions will be presented to the
axpert and the reasoning behind the decisions also presented. The expert will have
the final choice of applicants to match and recommend to the human resources

department of the consulting organisation.



CHAPTER FIVE

SYSTEMS IMPLEMENTATION AND CASE STUDY

KBSMAJ is a package written in Paradox3 Relational Database Management System,
following the design structure specified in the previous Chapter. In this Chapter, the
case study of KBSMA.J is presented. In Appendix B, the table structure, form view
and records of the following files are presented:

a. Applicants' Personal Data

b. Applicants' Registration Data

c. Applicants' Academic Qualifications

d. Applicants' Professional Qualifications

8. Applicants’ Job History

1. Organisations Data

d. Job Requirements -

h. Applicants' Proficiency

The records presented form the input data in the case study, which is being

presented in this chapter. It is noted that the records were hypothetical in nature.

5.1 THE KBSMAJ MENU SYSTEM

KBSMALJ has a user interface that consists of the login system, the main menu and

a number of submenus.

5.1.1 The Login System
Access is gained into KBSMA. by typing KBSMAJ at the c> prompt. A banner and
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a login menu are displayed on the screen. The transcript of the login menu is
presented in figure 5.1. The system allows the user three trials in the login

procedure, after which it terminates the access process. When the login is correct,

the main menu comes up.

Login - Menu

Pleace, Enter:

Ugexr MName:

Pasgword:

Figure 5.1 - Login menu

5.1.2 The Main Menu
The main menu, which is a bar menu, is depicted in figure 5.2. The user either uses

the arrow keys or presses the first letter of an option to have access to the desired

sub-menu. Directly below the menu bar, is the description of the functions carried

....out within the highlighted menu. — R

COMSULTATION SYSTEM | UTILITY ‘ EULE ACOUISITION ‘ EXIT

To Add, View, Mcdify and Delete Records

Figure 5.2 - Main Menu Screen
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5.1.2.1 File Maintenance

The File Maintenance submenu allows the user to carry out the futlnwihg
file maintenance activities on the database files:

a, Addition of Records

b. Viewing of Records

. Modification of Records

d. Deleting of Records

Each of the file maintenance activities has an option on the menu bar. On the
selection of any of the options, the file sub-menu, depicted in figure 5.3 is
displayed on the screen. At the selection of any file from the file submenu, the
form (screen) view of the file is displayed on the screen. A typical form [screen)
view is shown in figure 5.4, On completion of the file maintenance aperation, the
user presses F2 to save the operation or Esc to cancel the operation. The user is

given the opportunity to access another record or press "X" 4+ "« |" to exit that

menu.

FILE SUBMERUT

1. Perscnal data

2. FRegistration data

3. Academic gualifications

4. Professional Qualifications
5. Job History

&. Job Requiremsnts

7. Applicant's Proficiency

8. Exit

Fleage, enter ao optiom.

Figure 5.3 - File Sub-menu.
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APPLICANT'S FERSOHAL DATA
App. No. Registration Date
|
Surname Last MName
Address
Date of Birth state of Origio
| W
Nationality
Marital Status [5-Single, M-Married, W-Widowed, D-Divorced
|

Figure 5.4 - Personal Data Form

5.1.2.2 Consultation System

This menu does the actual matching of applicants to jobs. |t has the following

submenus as indicated on the menu bar.

Organisation | Applicants Qualified applicants Exit

List Job Vacancies |.

Figure 5.4 - Consultation System menu screen.
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5.2.2.1 Vacancies

This option lists the vacancies that exist for the various jobs in the organisation and
the qualifications required for such jobs. Periodically, this can be published to aid
job redistribution. The system allows the user to send the report to any of the

media options below:

a. Screen.
b. Printer
g, File

If the screen option is chosen, the report is printed on the screen and pressing "Alt-
F" + "X" will take the user back to the report media menu. The same thing holds
for the file option. If the printer is selected, then the user must make sure that the

printer is on. The transcript of a typical output report is as follows:

KNOWLEDGE BASED SYSTEM FOR MATCHING OF APPLICANTS TO JOBS [KBSMAL)
LIST OF AVAILABLE JOB VACAMNCIES
DATE REPORT WAS GENERATED: 3.02.58

AT AL TR MINERILIBA

BN HWAME OF JOB VACANCY ACAD AL CLASS OF REL - YEARS
DRGEAMISATION DESCRPTION DEGREE CF EXPERIENCE

Ve First Bank Piz, Surulere, | Compuier 2 B.S¢. Seoond 2
Lagcs Managar Lowar

2. Less Shipging Line, SacTatary 3 | OND Second 1
Lagas Lowear

fa Ohuwa Glass Industry, Pharmacist 1 | BEs — Second 3

Ondo State Lonaiar

4, Apgregate Geoup of Consultant 2 | MBA & 3
Companiag, Banen-Cily

B. Math, Agric. Land Dev, Soil Scientists 4 HKND Upper 2
Authority, Akurg Crodit

&, Ebun Industries LTD, Crvil Enganagr 1 BENG Second 1
|bakan Lippar

s ED & F Man. LTD, Manager 1 B.5:, Secand B
A k1ra Lippear

] : BBcand

8. Faad Spoecialties Trainers 2 B.ED Uppar q
[Masting, Lagos

=B Traga World Finance Accountants 3 B.5¢. Second 2
LTD, Port Harcourt Lownar
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L University Preas LTD, Bindars Ol Lower 3
|badan Cradit
i 1. Univarsity Press LTD, ACeounl OkD Lowar 1
Ihadan Clarks Cradit
12 F.A.0. Osekota and Auditors B.5c. Lenwer 3
Co., Umuahia Credit
13, Miadrag Holdngs Sales MBA N &
Company. Lapos Manager
14, Churchgate Mig. Ltd, Dagagnars HMD Lawar z
Jas Cradit
15: Shall Petrolaurmn Davt Elact, B.5¢. Sacand |
Co,, Port Harcosm Enginears Uppar
16, Shall Petralaum Deay, bech. BTE Second z
| LCo., Port Harcourm Engineary CH Uppes
7. Kragha and Associnles, Comguter B.5e, Saoong B
‘Wi Managar Lippes
1B. ‘West Afrcan Eheres. BTECH Sacond 3
Examination Council, Enginesrs Upper
Lagas
19. Gabret Animal Clinic, Aot Clerks oD Loweer i
Jos Cradit
20, United Bank far Africa, Pharmacist BFHARM - 2
Lagos
21, Fadex Tachnical Technolagists HHNO Lonwar 3
Sarwiges. Oguta Crodit
23, The Punch, ikeja Carippnists HND Lower 1
Credit
| 2. Bemen Owenn Aiver hach. BENG Socond |
Hasin, Benin-City Engineers Lpper
24, Awoaika College, Ondo Senips FHO - 10
Lactusar
25, Rich Rotoye Group, Ainfrtors B.5g. Secand B
| Akure Uppear
28, Wigarian Airways, Abuja | Elect, BENG Second d
Enginears Uppar
27, Blue Lakes Mig. LTD, Crop B.Sa. Spoond 2
I Lagos SoiEnlists Lonwar
e ——

5.1.2.2.2 Organisation

The organisation submenu lists the various organisations that have sent in their
requisitions to the bureau. It presents basic information about the organisation, which

includes the name, address, telephone number and line of trade. The transcript of a
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typical output report is presented below:

KENOWLEDGE BASED SYSTEM FOR MATCHING OF APPLICANTS TO JOBS (KBESMAJ)
LIST OF ORGAMISATIONS
DATE REPORT WAS GEMERATED: 3.02.98

|E.'N Eama ol Drgenizatian demm Tal. [Line of Business
1. Firgt Bank Pic 23, Lawiani Roed, Suruere, Lagos 1-2466783 Banking

2, Laas Shipping Line |56; Akobi Cresaent, O ldsoro, Lapos  01-15271864 Ehm:n;

3, Oluven Glags indusry [Dluwa Rood, Igbakoda, Crdo Stote [E-5E4T451 Markating

i Phogregate Group of Companies |57, Usebu Road, Banin-City 052-246480 Manapement
5 Math, Agmc. Land Dev, Authority  Alagbaks Cuearters, Akura, Ondo State 034-232867 lﬂ.qncultura

[k. [Ebun Industries Limated 1, Okd Ife Aoad, Ibadan, Oyo Siate 02-23T7850 }v‘lu.m::la:iu-nngl
7. [ED & F Man. Lid., Akure ;&limi Alewi Street, Akure, Ondo 034-24 26811 F:q.pm-rmmn

fts Food Specistiies (Mestlel !ntﬁ. industriad Estate, Hupaju, Legos 01-45455%01 l‘u‘laih.t'ral;turlrrn
H&. Trade-Werld Finance Limited EHE""“ Streat, Fort Harcourt, 084-568018 Financing

10, Liniversity Press Limited lUnrversity of radan, Oyo State 122-234111 '.l'-"uhliuhlng
l‘l T fF.&.0. Osekita & Co. jE2, Abrta Strest, Umushio, Abio Btate 088220153 lﬂ-u';iilmg

12. Lﬂndrm Hpldengs Company Flor 34, GRA, lkaja, Legos K11-2616287 il'raulln-u

13, [Chwchgate Mig: Limited ﬁ;l‘:ltuhu Gowon Way, Jos, Platesu [073-8116586 LMI'IIJ!I.I:'I.UI'THQ
14, |5hedl Petrolewm Dew. Co. Liut:nﬂ:rmuz:::d Fumasi, Port (084-2880068 |[Exploration

15, [kragha and Associatas {546, Alrport Anad, Warrl, Dofts State (055421248  |Drilling

18. bﬂuu African Exam. Council !WAE[: Building, ¥aba, Lagoes 31-2218761  [Examination

L huh'.rnt Animad ﬁlhln EE;'I::“EWH Balewa Aoad, Jos, Platoaw 073866777 [Netarinary

18: Lindted Bank for Afrce [Broad Strest, Lagos 01-2668731  Banking

13, [Fadnx Technical Services Ltd. 10, Enmln Aoad, Cguta, Imo State DE3-420578 |[Technical

[0, [The Punch, lkeja 125, Airport Rosd, ke 01-87 720000 [Publishing

121, E.Etml-mci‘tpmna Rivar Basan Dov, [khd, 24, Benin \Warri Aoad, Benin-City  052-478361 |[Water Aesounes
22, Awosika College, Ondo . Box 238, Ondo, Ondo State (134-242648 (Education

(23, [Rich Rotoye Group Tayin Building, Akure, Ondo Stame f034-231 148 [Finance

24, igarian Alrwoys Migarian Airport, Abuia 05-9B72818  [Avintion

7%, up Lokes Higena LT0. T, tHonmyl Sireet, doro, Lagas mm

e
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5.1.2.2.3 Applicants

The Applicants Module takes information from the applicants personal data and job

registration files; and prints the list of candidates with jobs required, including the

aorganisation of interest. The list is sorted in the following order:

a.
b.

c.

Organisation
Job
Applicant

The transcript of a typical applicants listing is shown below!

KNOWLEDGE BASED SYSTEM FOR MATCHIMG OF APPLICANTS TO JOBS (KBSMAJ)
LIST OF APPLICANTS
DATE REFORT WAS GENERATED: 3.02.88

BN APPLICANT'S NAME JOB OF INTEREST DRGANIZATION OF DATE REGISTERED
INTEREST

1. Adetilove Emmanual Civil Enginear Shell Patroloum 25.02.80
E Okoye Okondam Civil Enginear Shell Petrolawm 25.02.8
3. Ajibola Omotays Tundo Mech.l Enginesr Shell Petroleunn 28.02.80
i, Bilikisu Bala Mech. Enginesr Shell Petradaum 30.01.80
5. Chukweu Dkey Henry Mech. Engineer Shell Patroleum 30.01.81
6. Dhikae Maazl Mech, Enginaer Shedl Petroleum 22.02.82
7 Elint Alexander Meach. Engineer Shall Petroleum 15.02.90
8. Fadipe Fashola Bala Mech, Engimesr Shell Petraleum 7.03.80
9. Aksnu Onojeta Vet. Doctor " Udovet Co. Ltd. 16.03.92
10. Amung Oboh Cynthia at. Doctor Udowet Co. Litd. 14.08.83
11, Jibawu Jubril Ver, Doctor Udavet Co. Ltd. 17.03.94
12. bMustapha Anthony J. ‘et Doctar Udawet Co. Lid, 20.02.84
13. Inaite Imania Sales Agent Lanrex Mig. Lrd, 15.01.95
14. John Paul Calkot Sales Agent Zantax Nig, Lzd. 14.02.84
15. borakinyg Adebayo Salas Agent Zantax MNig, Lud. 22.04.088
16. Okoro lkorodudu Sales Agent Lantex Nig. Lud. 16.08.95
17. Sikiru Suleiman Sales Agent Zantax Nig, Lud. 22.09.95
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5.1.2.2.4 Qualified Applicants
The CQualified Applicants sub module does the actual testing of applicants for jobs.
it normally requests for the organisation’s code and the corresponding job code of
the job for which the matching is to be done. It carefully goes through the job
requirements and ranks the applicants in the descending order of marks scored. At
the end of the test, it presents an aggregate waeight and lists qualified applicants for
the given job and organisation into a file named "qualify”. From this file, a report
is printed concerning the candidates that are qualified for the job. This is printed
out for the Human Resources manager to decide on whom to employ or invite for

interview. Given below, is a transcript of a typical job match report.

KENOWLEDGE BASED SYSTEM FOR MATCHING OF APPLICANTS TO JOBS (KESMAJ)
LIST OF QUALFIED CANDIDATES

MAME OF ORGAMIZATION: Fadex Technical Services

ADDRESS: 45, ljapo Road, Akure

JOB MAME: Engineers

MUMBER OF WACANCIES: 4

DATE REPORT WAS GEMERATED: 3.02.88

M Iﬁpullcant's Mames  (Applcant's Address ‘S«u D-Birth A, LE:::I. L!n'EaihH-:l
QO ualitication Soone
1, Cchije Hanry ke b, Lawand Straat, Lagos M [25,046.65 IBSG 4 0,82
2. pd. Univ. of Tech., Yala B |1E.03.68 EEMG | 0. B8
ugEpds A bolahi
T TR e R . T e W
3. Oban Okolis Sunday ot 18, GR&, lkeja, Lagos W 1220460 F-.l'I'I'ECI'I | 0,84
Iﬂ. Mbloden Emmanueia  Libowa Sea. Sch, kejs F 01.01.69 %5(. 5 B
HE. Jubril Mahammad |28, Rumola Strect, Part W 24.08.71 TECH z .78
Haroourt
|5- Ajibola Grace |6, Gowon Way, Jos F |14.068.66 LEEMS 3 .78
v |iiam Dkey Ermma 142, Mekanegbu Layout, Owearrl | M |16.08,70 ||'.'ISu 2 .76
lE. [Omatasho Tava llohn Bosca College, Benin- M |14.01.682 BTECH & b0, 75
JCity

5.1.2.3 Utility

The submenu offers some basic utilities to the user. The following options exist,
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a. Backup: To enable the backing up of the contents of the current

working directory.

b. Restore: To enable the user restore already backed up files.

e, Lir : To see the contents of the current working directory.

d. Sort: To sort specified tables.

a, Go to Dos : To enable the user go to Dos, perform Dos operations and

return to the program by typing Exit.
{5 Protection: To enable authorised users to adjust/change either the

passuwr'd or User Name.

5.1.2.4 Rule Acquisition
The Rule Acquisition submenu enables the system to generate new rules relating
to the job match process. Such rules are confirmed by the user. Examples of

rules that can be acquired are given below:

a. Based on previous experience, the system may set a minimum weight for

any applicant that can be employed.
b. Based on previous experience, the system may set a minimum class for any

candidate to be employed into certain organisations,
ST = - - - -

Selecting Exit from the main menu takes the user out of the KBSMAJ application

into the Dos prompt (C>).

BT



CHAPTER SIX
CONCLUSION

Knowledge Based Systems assist human experts in solving problems in the given
subject domain. They employ the use of experiential knowledge in arriving at
decisions in problem areas where straight forward enumeration of possibilities tends
to prove explosive. The knowledge engineer uses the knowledge cbtained from
human experts in the problem domain to build a knowledge base and draw
inferences based on some rules concerning the static and dynamic data contained
in the knowledge base.

In this thesis, an attempt has been made to design and build a knowledge based
system in the domain of human resources managemant, with specific focus on the
human resources procurement exercise. The main objective is to build a system
tr!at assists the Human Resources department in procuring staff without necessarily
going through the rigours and problems associated with the conventional manual

method of procuring staff. The applicants are also saved the rigours of pursuing

endlessly, jobs which may not even exist.
KBSMAJ is implemented on an IBM compatible micro computer running on MS-
DOS, versions 5.0 and 6.0. The program coding was done using the Paradox
Applicaﬁnn Language (PAL) with its powerful, user friendly and interactive features.
The introduction of weighting function for the matching parameters is an axhibit
of probability. Thus, the final matching is not just based on the match factors but
also on degrees of certainty attached to the factors.

The design of KBSMAJ takes cognisance of the fact that the Human Resources

Bureau Manager/Operator may not be an expert user of computers. To this effect,
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only end-user knowledge of the computing system is required to effectively operate

KBSMAJ. Maost selections are made from menu choices and when users need to

type in values, such values are in most cases, a single character or few key strokes.

The data entry dialogue screens have been made attractive so as to reduce the

boredom associated with data entry and editing.

KBSMA. is capable of doing the following:

8. Listing job vacancies that exist in various organisations. This list is to be
published periodically to aid job redistribution.

b. Listing organisations that have made regquests for employment and such
information that could give insight into the nature of that organisation.

e Listing applicants according to the jobs they applied for and the organisations
of their interest.

d. Matching applicants to jobs using backward chaining of matching rules, and
recommending successful applicants to the Human Resources Manager for
employment.

e, Providing file maintenance and utility facilities for the user.

The set of data used in the case study which was camied out were hypothetical in
nature. However, the results obtained from the processing of the hypothetical data
demonstratede the practical use of KBSMAJ and good enough to arouse the

confidence of the Human Resources Manager.

This research has attempted to develop a knowledge based system. However, the
short comings associated with the use of database programming language has made

the development of the rule acquisition system implicit rather than explicit. Further

BS



work could be done in the area of rule acquisition.
This research is able to publish periodically, job vacancies that exist in the country,
but it is not able to give statistical reports on employment levels in the country.
Further research could be done in the area of employment reports, which could be
sent to government periodically to facilitate employment evaluation, monitoring and
contral.
Furthermore, KBSMAJ does not address the issue of staff remuneration. Further
research could be done in the area of remuneration, such that the knowledge based
system could help government know the comparative cost of maintaining
employment in different industries.
Other aspects of Human Resources Management could be addressed, especially
Human Resources Planning. A system could be developed, such that the financial
constraints in human resources planning are taken into consideration. This will aid
planning based on fund availability and need.
The cost elements in a computer system are speed and storage space. Storage
technology has advanced to the extent that the cost of storage has become very
cheap. It is therefore, very vital that the processing speed of any computer system,
vis-a-vis an application should be kept at an optimum level. Further research could
be done in the area of time costing of the processing involved in KBSMAJ. Such
research could introduce better algorithms that could perform efficient processing
at reduced time interval. This is essential especially when the volume of records to
be processed is so large.
KBSMA.) addresses proficiency, based on aptitude, intelligence and physical
tests. When a job position is sensitive, especially at managerial level, the

selaction becomes more psychologically imperative. Highly specialised

3g
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psychometric tests have been proposed in [Ogidan, 1997]. Such tests include
the Myers Briggs test which, establishes personality types by classifying
candidates as extrovert or introvert, thinking or feeling, judging or perceiving.
A further elebaorate system could be developed to take such phychoanalytical

dimensions into consideration in choosing the right people for the right jobs.
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WEIGHTING POINTS FOR MATCH PARAMETERS

APPENDIX A

i MATCH PARAMETER POINT TOTAL POINT WEIGHT
Aga 1 a4 0.04B2 |
Sex 1
State of Qrigin 1
i Marital Status 1
Acad. Qualification 10 26 0.3133
l Class 5 l
Subject 10
Date of Award|Acad) 1 J
{ Award Body (Prof] 1 3 0.0361
) Status 1
Date of Award(Prof) 1
Relevant Experience Q< =X 20 0.2410 J
Current Responsibiity={ e i
Relavant Projects 5 - ! =
! Tools Used
Aptuitude Test 10 30 0.3614
Intelligence Test 10 1
H Physical Test 10
Total a3 B3 1.00

-




APPENDIX B.1 - APPLICANTS' PERSONAL DATA FILE

APPENDIX B.1.1 - TABLE STRUCTURE

APPENDIX B.1.2 - FORM VIEW

SURMNAME:

ADDRESS:
DATE OF BIRTH:

NATIONALITY:

APPLICANT'S PERSONAL DATA

APP NGO

OTHER NAME:

SEX:

STATE QF QRIGIM

MARITAL STATUS. (S-5INGLE, M-MARRIED, W-WIDCWED, D-DMVORCED

Field Name Field 1ﬁ_-= Width
} Applicants Number A 7%
Surname A 15
Other Name A 15
Address A 45

I Birth-data D 8
Sex A 1

Mationality A 12

| Origin-State A 12
Main-Status. A 1

a7




APPENDIX B.1.3 LIST OF RECORDS

App Mo Surnans

Hari Status

rErTTTTLIR RS S

GO00001 OLODICEDTA
0000002 AREINTUHDOE
CO00003  AKIMTADE
Q000094 ALOA
COo00005 GLATUNBOSUN
0000006 OLOWDFEED
Co20007 SHEIEK
0000008 BIYI
CO0000F  HILAKY
GO00010 ERDEASIHA
0o0D011 IDAHDEA
oo00013  IGHDAN
Q00013 ABIODON
GROCOI4  SANDA
000001S  SULEIMAM
FEODRD1E  ARBDULEARIH
GEOCOLY OXKEEE
GOOGCIE BOMA
COOOELY OLADIPD
DRoOODZ0 JIDESET
GEOC0EE  JOJOLOLA
poooDozy HODE
GROO0II OROM
BOOO0EY  WILODM
efefulafalic et fa £]
GEO00ZE BILIKIED
CO0ODZET OWNYIA
GOO002E OLAYERM
0oO002s  OLATUHNBOSOH
GGO0030 DANTATA
000031 BALA
GE00012  PBICDUN
GooOo033  OEORE
0000034 ADEBAYD
OQO003E ADESTNEAHHI
GROC03IE  RANIMASHAUH
pEOOR3T CCHIJE
GOCOCIE ODURMOED
000003% ADEBIET
GOOO040  ONYIA
goooo4l OYEBALE
Gooo04zE IMOHE
goooodld AJUFD
GOO0044 OWOSEWI
CRODO45S EAND
GE00046 INODITH
0000047 JTATA
CO00048  GOWAN
LQOD048 EIKIED
000005] IJEEIRE
g000051  QKDRO

Qthar names

EEaTsIEEEEEEE .

ERINLA

AEANDE
AEINTUSI
ILESANMI
GLABOTE
OLOS0LA

ALHAIT
DARRNCLA
HILAROHII

ECHER

TOARNRAM]
VICTIOR ILAROFA
GEONLEYE
ALHATI

AMINATUO LARA
ILADTEC CLR
DROLI HECLI
MIHA BROWN
CLAYERA

GLUEHI HGUZII
COLAEIEI AJRY]I
CLATUNOKE
CEONDEM AXPAM
CYHTHIA CLI
KEMEESA HEIRW
AJAYI OMOTUHDE
CHRISTUFPHER
CLABODE
KOLAWOLE OMI
AMINU EGLE
VEMAN ALINAMA
OLO TOYIN
DLOCHT
GLOSOLA
TITILAYOD
EAEATUNDE
IEECHUERT HEMRY
JEMHNIFER JANET
RDEBAYD TAYO
FHISCILA
ADEBAYO
DEAHAN ANTHONY
EMHMANUEL CEGLT
DRRAHOLA
AMIHAT RISHATD
IMONITE ILAGRI

HMAJOR - RED
JOSEPH JOHN
CHOTE

CHIDI UCHEAMAKE
CHIOMA STEKEVIEY

Addreas

S S e e it o

1, CEOTIEBD STREET, IDIORC. LAGOS

23, OLADIFO BTHEET, OLAGGE, IDIORC
GOELOOICAL SERVICES OF ONDO ETATE

PLOT 56, TLESK ROAD, ILESA

45, LJAPO ESTATE, BEHIH, EDD

IMC DEPARTHENT, FUTA, AXURE

EATEIHA STATE MINIETEY OF AGRICULTURE

CEPFT OF AGRIC EXTENTION, FUTA

IMC DEFT, FED UNIVERSITY OF TECH, AREUNE
IHIVEREITY OF PORTHARCOURT, RIVERS STATE
34, ILOEI STREET, OLADIPG, Lagos

a0, INETITUTE ROAD, BENIN CITY, EDO STATE
PLOT 15 IJAFO ESTATE, AKTRE, DNDO STATE
231, GOMEE STREET, BADCHI

15, TUDUN HWADA STEEET, HINMA, HWIGEZR ETATE
TH, EARAEI STREET, ILORIN, XKWARA ATATE

23, RBAGANM BTREET, AWEA, AMAMERAL STATE
176, RUMUDLA STREET, FORT HARCOORT, RIVEERE
i34, MODAEEEE STREET, ILE-IFE, DSUNM STATE
12, LAWANT CRESCENT, APAFPA, LAOODS

PLOT 23, HAVY BARRACES, LAGOS

34, ERDAD ETREET. LAGOS

12, LASEY STREET, CALABAR, CRDES RIVER STATE
PLOT 45 O.R.A., POET HARCOURT, EIVERS ETATE
50, TEETOHYE ROAD, ABAEILIKI

20, ONDO ROAD, AKDEE, OMDG STATE

67, AGUNZE ROAD, OGOTA, IMD ETATE

SHELL FE!HUL!HH FLC

IKOTOH QURRTERS, ABEOEUTA, DO0ON STATE

13, TROWAI DAMM RODAD, MINMA, HMIGER STATE
90, AMINO EANG WAY, EANC

TH, GATEHAY ROAD, IJEEU OLE, OGUN STATE
57, LADIPO STREEET,KCHAE, XOGI

43 ALAGBEAEA STREET, AEURE, OHDO STATE

63, WHEREF RORD, APAPA, LAGOE

T6, EEITTO STREET, OJELEGER, LAGOS

29, OLADOHMJOYE CRESCENT, IKOTUN, LAGDE

1, WWAFOE ETREET. EGEE, LRGOE

41, ETADIUM ROAD, AKURE, ONDD STATE

PLOT 11, TSLELE QUAETERS, ISELE UEWU, DELTA
15, TAJODEEN CRESCENT, LOKOJA, EOGI STATE
CUARRTER 1%, SEMIOE ETAFF QTH, HIO ARMY., BENIH
6d, DEDLI |[LAYOUT. ACHALA, ENDGU STHTE
EXENE DILE CHUXWD MOTORS, MUSHIN, LASOS

14 TUDON MADL ROAD, EADIMA

115, EDO STREET, OFF EPANFAVEA, BEMIN OITY
16, ERET WHET ROAD, CHOBA, PORT HARCOURT

67 YARUBD [GOWAN ETREET, J05, PLATEAU GTATE
FLAT 13, ARER 3, EOME 4, WUEE, ABILIA

10, EMEEN ROAD, ODGUTA, IMO ETATE

11, TAFAMA DELEWA, J053,PLATEAY HTATE

Elrth Data

R

23 .0%.67
41.11.45

1.09.82
11.0L.78
23.08.45
A0 . 0867
28,02 .53
23 . 0345
13.132. 87

2.08.87
13,12.65%
16.10.&0

1.01.70
43.08.58

a,08.75
a1.07.568
18.06.45
12,01 .67
31,01,6%
16,06.7%%

8.,07.55

B.08.67
16,0380
15.11.7p
25.06.67
43,11.75
30.,03,54

1.01.68
31.01.68
23.02.70
21, 05,.6%
T.0%.50

B.08.8%
d8.02.62
30.09,6%
dd.11.65
11.08,72
21.10.87
30,053,861
189.07.54
@l 05.75
23.,03,60
4.04 .50
11,11.78
3.03.78
16.0L.8%
23.08.89
12.13.70
16.06.64
14.04.70
10,.11.6%

Bax Hationality

am=

LS 4+ R S8 LB daNsLyESEEENERLEEEELELESSESLERESEELNLE

HIGERIAN
HIGERIMH
HIGERTIAH
GHANLAN
HIGERIAN
HIGERIAN
HIGERIAN
HIGERIAN
TOGOLESE
HIGERIAN
HIGERIAN
NIGERIAN
HIGERIAN
HIGERIAN
ALCERIAN
HIGERIAH
HIQGERIMH
HIGERIAH
HIGERIAN
HIGERIAH
HIOQERIAH
HIGERIAN
HIGERIAN
HIGERIAN
RIGERIAH
FEHEGALESE
HIGERTAN
HIGERIAH
HIGEEIAN
HIGERIAN
HIGEETAN
HIGEEIAH
MIGERIAN
HIGERIAH
NIGERIAH
HIGERIAH
WIGERIAN
HIGERTAH
HIGERIAH
HIOJERIAH
HIGEEIAN
HIZERIAH
HIGERIAN
HIGERIAH
MIGERIAN
HIGERIAH
HIGERIAN
HIGERIAN
HIGEEIAH
HIGERIMAH
HIOERIAY

oelgln_ State

[ady ]
EFITI
EATSIMA
AITAMBRA
AFLAD
GQOHBE
DELTA
ECO
OHDo
EARO
ALGEIRS
FHAERA
EBOHYR
RIVERES
oo

IMD
DN
EEKITL
AEWA THON
RIVERS
AEIA
CORAKRY
ARAMERA
GEUH
CZITH
FAUCHL
HIGER
LAGOE
EOGT
CHDD
CETH

=3 (]
ENUGE
ED=)
CHTD
DELTA
K31
EDo
KHAMERA
GHDG
KATSIKA
EDG
RIVERE
PLATERD
DE1TH
IMQ
RBIA

N IO EEnEO NN En EE E R En I R I R R E I o IO EF WO X mes g



[=]=]alal}-F]
elelelele by
elelelel-} 2
QoODAsS
GoooosE
QooDOST
rlvlelela by
CoooRss
elrlel=]=] 34}
cooDoDED
[elelrlela] 34
Copoogl
COooDEd
BOOOOES
(el i vl el el 14
DOOOEET
ODODCES
COOOoES
el il el ]
CoOTRT I
FoGonYa
ooooEya
gooooRd
QoononTs
opooooye
gpooopogRy
ooooGTa
pooogrs
oonooas
GoonGel
0oooEE3
Cooonad
pooCCEd
GooooEs
cooooagE
CooDOE?
CROonoEs
COoooES
reoeEE0
CoODDEEY
oooooEd
L
DoonESd
COoones
COODOSE
COOGDET
cooDaEs
FOOonEE
COODLOD

RAHER
DRAVIS
JOHREOH
ADEDYE
ARIIBOLA
EUNLE
ERYODE
CHUIEWORA
ERTWH

e )
CXORD
REFRH
EFFIOHG
L1 A ]

i ga]
EWEER
ERZEEH
RoIM
SMITH
HWEKE
PIUE
HWAIWLD
ADELEKE
AMINIT
CHUEWD
IFESTHACHE
INEH
AOESIHA
ONCCHLE
JIBOWT
UZCMA
DROETON
WHITEMAN
CHUEWIEMERA
IJI0MA
TCHERHA
ADESIDA
R
AHIA
ANCEIE
ALOLIE
OGRAKIA
TZ0EMERAN
EMENIKE
IZTOEN
ADIOLA
ABCRIEHADE
AEEQGUN
TITILAYO

ROSELINE
HMEERCY INE
JODE

BOLA

JIOE
HERIRU
JLEOLA
HGOZTEA
LOCIA
FHADO

13, JAKHANT STHREET, HUEURD, PFLATEAD

1, DIOBED STREET, HMILE 2, F.H, RKIVERS STATE.
13, REGINA, CONEKAR STREET, IEKEJA, LASOE,

%, LED ETREET, AEURE.

3, CHURCH STREET, J03. PLATEAD STATE.

25, STADIUM JUNCTION, AKURE, OMDO STATHE.

5, MEW EEAVEN, INDUSTRIAL LAYOOT, ENUGU.

&, RIIKINE ROAD, UMUAHIA, ABIA STATE.

5, UZUDMER AVENUE, VICTCORIA ISLAND, LAGDE.

I, LRGOS ROAD, BEMIN CITY, EDD ETRTE.

96, ENDOD ROAD, TMOAHIA, ADIA STATE.

66, ORDSI ROAD, CALABAR, CROSSRIVERS ATATE.
50, DEOROCHA AVENUE, ALK, ABIA STRTE.

&5, ROCK HEAVEM, J03, PLATEAD ETATE.

Y, BARIEI LADI BTREET, MWASARAWA PLATEAT ETATE
50, TXORODOD ROAD, LAGOS,LAIOE ETATE,

#4, EADUMA BTREET, OWERRI. IMO STATE.

54, J08 ROAD, ABGTA.

5T, MILLIONIAS QUARTERS, J0S, PLATEAT STATE.
14, YOLA EQAD, BADCRHI, BATCHI STATE.

65, BDAVSHI ROAD, JOEB, PLATEAU STATE.

§, DOMNWY ETREET. ABA, ANIR STATE.

&, WARRT ETEEET. BEHIN CITY, EDO STRTE,

7, MIN®A ROAD, JABA,NIGER STATE.

i0, LEQ RVENUE, OWERRD,IMO ETATE.

5, HEANO STRERT, ADDJIA.

5, BAhlLMI ETREET, EUEULERE, LAGOS.

i, YELMANMDE CLOSE, EANG, KAMD ETATE.

556, BROKD STREET, LAGOS.

#6, DOLATI AVEWUE, OHDO, OMDD ETATE.

64, ICED ETREET, ENUGU, ENDGD ETATE.

70 AMADU BELLO WAY, HASARAWA, MASARRWA ETATE.
73, APATA STREET, J05, PLATEAD STATE.

£5, SCHOOL ROAD, BEWIN CITY. EDO STATE.

70; EXET ETREET. PORT MARCURT, RIVERS STATE.
15, CBOWD ETREET, UMUAHIA, ABIR ETRTE.

50, AIRWAYS, REURE, ONDO STATE.

60, MODIL AVENUE, WARRI, DELTA STATE.

10, RHODE AVENUR. BHAGAMU, OZDN STATE.

45, FIMBABRS STREET, ABA, ABIA ETATE.

55, ADINDD STREET, ONITSHA, AHAMERE ISTATE.
5, OGEANOA AVENUE, PORT MARCURT, BIVERS ETATE
43, RGULD BTREET, OHWERRI, IMO ETATE.

78, AHUDA BTREET, DZOAKOSLI, ABIA STATE.

7; KBA ROAD, PORT HARCURT, RIVEES STATH.

54, OBR ADEBIDA ROAD, IRADAM, OY0D STATE.

&, IFKORODU ROAD, LAGOS.

B8, IKOT EKFENE ROAD, UYO.

11.01.70
10.10.71
L.OL.EE
A0.03.70
1L.12.71
2.04.87
6.06.T0
T.07.71
4,003,860
i4.10.57
11.04.64
18.01.71
16.03.72
17.01.&2
18,03 .63
20,058,681
23.07.67
w5 08.sd
12.06.73
6.07.65%
13.08.71
10,003,780
J.11.80
20.06.71
0,03.68
11.03.70
5.08.68
22,068,771
23,08 .60
5,068,687
5,059,658
E.06.65
T.03.64
2.02.72
4.04.57
T.08.56
30,0567
4.03.72
406,70
B.0X.6%
3.,03,63
a.01.70
5.05,55
6.08. .56
4.,06,.58
9,08.73
16.04.71
13.,11.7D
ET.05.68

S rMTYMNMEYMIY YT YISO I NI IR ERE R E Ry TR w

HIGERIAN
HIGERIAN
HIGERTAN
HIGERIMN
HIGERIAN
HIGERIAN
HIGERIRN
HIGERIAN
AHERICAN
HIGCERTAN
HIGERIAN
HIGERIAN
HIGERIAN
HIGERIKH
HIGERIAN
HIGERIAM
HIGERIAN
HIGERIAN
HNIGCERIAM
RIGERIAN
HNIGERIAM
HIGERIAN
HIGERTAN
WIGERIAN
HIGEEIAN
NIGERIAN
HIGERIAN
HIZEREIAN
NIGERIAN
KIJOERIAH
HIGEEIAH
RMERTCAM
CARADIAN
HIGEEIAN
HIGERIAN
NHIJERIMH
NIGERIAN
NIZERIMAH
HIGERIAN
HIGERIAN
HIGERLAN
HIGERIAH
HIGERTAN
WIGERIAN
HIGEREIAN
HIZERIAN
HICGEREIAN
NIGERIAN
HIGERIAH

FLATEAD
RIVERS
BAYELENM
CHDD

EEKITI
CETH

oAU

ENTFOO
TREAS
TR

R AMBRA
CROESRIVER
REWARIROH
=3 {]
CRCISRIVER
THEx

PLATEAD
AEWAIBIM
BRITIAN
EHUCT
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APPENDIX B.2 - APPLICANTS® REGISTRATION DATA FILE

APPENDIX B.2.1

TABLE STRUCTURE

Field Name Description Field Type Width
App-No Applicant’s Number A T
App-Date Date of Appliation D B
Job-Code Job Applied for A 6
Crg-Int Organisation of Interast A 6

S T TIRIT— eSeae— !

APPENDIX B.2.2

- FORM VIEW

JOB CODE:

ORGANISATION OF INTEREST:

APPLICANT'S REGISTRATION DATA

APPLICANT'S NUMEBER:
DATE OF APPLICATION:

APPENDIX B.2.3 - LIST OF RECORDS

APP MO App Date

Job Code Qrg int

Qo0o001 23.08.91
Qo00002 24.07.91
Q000003 26.11.91
O00C00E 27.09.92
Qo0C00s 23.08.92
Q000006 30.03,.92
QOO0007 11.06,92
CO0o008 12.01.83
0O00009 24,110,893
0000010 20.03.93
Q000011 21.02.93
Q000012 31.01.93
0o00013 23.08.93
00C0014 8.08.93
0000015 3.04.894
QOOO0TE 14.01.94
CO00017 16.01.94
QO00018 15.02.94
00000719 117.03.94
0000020 12.03.94
0O00021 31.03.94
0O0Q022 3.03.94
0000023 4.04.94

0OG0C1T 100001
0ocoor 1000017
000001 1000010
Q00003 100002
Qoo0003 100003
Q00002 100002
Qo002 100002
oODO04E 100002
200001 10001
Qo002 1000017
Qo0o03 100002
QOO004 100011
OO0 100010
COO020 100007
ooO0c21 1000056
0Ooo11 100004
0OOOT0 100021
000010 100022
COOC06 100003
QOO003 - 100007
000C02 100001
COOC0T 10000
QOO010 100005

100



0000024
QQ00025
0000026
0000027
0000028
0000029
0000030
Q000031
QOOO032
Q000033
QOo0034
0000035
QO00036
QOO003T
Q000038
Qo00035
QC00040
0000047

0000042
0000043
QoO00044
0000045
Q000046
QO00047
Qooo048
Q000048
Q000050
QO00O0E1T

Qo0D052
QOO0053
QO00054
0000055

QO0O0SE,

Q000067
Qo00058
Qo0o05I
COO006E0
0000061
000082
0O00063
QO00064
Q000066
OO0066
COOO0ET
Q00068
CO00089
QOOOOT0
0000071
Qooo072
QO00073
Qo0007T4
Q00075
0o0007TE

16.04.94 000015
14.04.94 000020
19.04.84 Q00021
12.05.94 000001
12.05.84 Q00002
13.05.84 000019
1B.065.84 000001
22.05.84 000001
2.01.956 Q00003
2.01.95 000004
3.01.85 000003
2.01.85 000011
2.01.86 0QO00Q1
12.02.958 000001
14.02,95 000002
15.02.95 000020
16.02,8956 Q00021
18.02.95 000004
1.03.95 000004
5.03.95 0000117
2.04. 95 000006
18.04.95 000003
16.04,95 Q00010
20.04.956 0000205
21.04.85 000021
22.04.95 000020
25.04.95 00QO0&6
25.04.95 000011

26.04.95 0000010
26.04.35 000007
28.04.95 000013
26.04.95 000008

30:04.95 000011

1.056.95 000023
10.06,.95 Q00011
10,065,895 000013
11.05.85 000003
11.06.95 000007
20.05.095 000011
20005.95 000024
28.05.95 Q00025
3.06.95 000017
14.068.95 000008
16.06.95 Q00001
20.06.95 000003
22.06.95 000007
23.06.95 000003
4.07.095 000005
1.08.05 000001
15.08.25 0DOO20
16.08.95 000024
23.08.95 000020
20.08.95 000021

1000117
100017
100010
1000017
100009
100002
100018
100001
100018
100004
10006
100008
100001
100078
100004
100002
100017
100010
100001
100002
100008
100010
100005
100002
100021
100009
100016
1C007T4

100015
100011
100072
100009
100003

100008

100011
100012
100023
100001
100008
100004
100003
1000048
TOOGTT
100023
1G0006
100003
100001
100009
10001 2
100023
100022
100019
100017
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QO0007T7
Qooo078
QOoooTS
COO00E0
oooooe

0O00082
Q000083
0000084
0000086
0000086
Oo00087
QO000BE
0000082
Q000080
Qo0aoa

0ooDos2
CO00093
COO0094
COQ0096
Q000096
QO0O097
nopooge
Qoo0099
Q000100

1.09.95 000012
23.09.95 000006
26.09.95 Q00002
27.08.85 0O0DO1B
29.09.85 000019
6.10.95 000014
12,10.85 00002
14.10.85 000003
16.10.95 0000085
20.10.95 Q00002
21.11.95 000019
4.01.96 00007
13.07.826 000015
15.01.86 QOO005
21.06.87 ©O00003
2.07.97 000002
14.08.97 000008
6.11.87 000001
23.11.87 000021
4.12.87 000023
15.01.98 OODO025
20.01.88 000002
25.01.98 0O0Q07
12.02.98 00CD0E

100011
100009
100003
100002
100018

1000217
100025
10006
100010
100004
100005

100008
100011
0004
100008

100001
100020

100008
100004

100005
100016
100019
100003
1000117
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APPENDIX B.3 - APPLICANTS' ACADEMIC QUALIFICATIONS

APPENDIX B.3.1 - TABLE STRUCTURE

Hﬁrrd Name Description i Field Typa Width
App-No Applicants Number A i
Daward Date of Award D B«
Qual Qualification ot 10
Plaward Place of Award A 45
Majsubj Major Subject A 15
Minsubj Minor Subject A 15
Class Class of Degrees M 1

APPENDIX B.3.2 - FORM VIEW

APPLICANTS" ACADEMIC QUALIFICATION

App. No.:
DATE OF AWARD: QUALIFICATIOMN:
ADDRESS OF
AWARDING INST.:
{ MAJOR SUBJECT: MINOR SUBJECT:

CLASS:
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APPENDIX B.3.3 - LIST OF RECORLDE

43,032,958 APPLICANTS' ACADEMIC QUALIFTCATION Fagm i

il
App_Ho  Daward gual Plawacd i Mafnubj Hinsubj class
ooooool  35.09.86 BSc FED. UHIVERSITY +ARURE COMFUTER ELECTRONICE
GOBCO0E 1d4.01.%0 MER UNIVERGITI OF BUS ABMIN oo
ooooagd 19, 10.8%  HND THE POLITECHNIZ, GEOLOOY ECIENCE TECH
coooood B.OS.B4  OHD IDADAN FPOLIIE HEC-ADMIN =
oooooos  6,08,0E OHD IBADRW FOLITE -] SEC-RDHIN £
el ] Tl el ] §.12.93 HuND KWARR STATE POL Ic BEEC-KDMTH -
crooo0T  30,11.83 EHD FOLYTECHHIC OWG ERNGINEERING 20 HAHAG,
COEOOOE  26.08.93 HEE HSE LAS08 CENTRI EHG1ME BC HGT
COOO00E  17.03.84 BSc UHIVEREITI OF I FOL ECIENCE =
pOOODID  13.94.94 MBA UNIVEREITY OF I FOOD TECH =
0oOoGil  26.02.BE OHD FED. FOLYTECHHIS ADS-EEITE LAE TECH -
COOOELIT 29,085,832 D.AGRIC UNIVEREITY OF IFE AORIC ECOMS. AGREIC ECONS
OUooEid 39,068,087 HND FECERAL FOLY, ADG-EWITI HARKETIHGE BUESROMTH
oroeeid 4.07.592 B8o. OBAFEMI AWOLOWO EMI| TLE-IFE BCIENCE FHYBIES
oOOCOLS 23,108,856 GOHD ONDO STATE POLT, Qug T&R PLAHHING e
poooois  11.13.80 HHD ONDG ETATE FOLY, | OWg ESH =
CROCGLT  25.06.83 HEES UHIVERSITY OF WIGERIA, WSUKER HEDICINE =
coonOis  239.08.88 WD THE POLYTECHWIC, INKGAH FURCHREING MAREETIHNG
ooooR1%Y  18.09,98 HND KHARA ETRATE POLYTECHNIC PERSONNEL&MIT PFURECHRETNG
COBOE2O  20.06.B6 WCE O5UN ETATE COLL. OF EDD. ILESHA ECONE RISTORT
popoo2l  15.06.86 BBo UMIVEREITY ©OF IRADRN PSEYCIOLOGT ECOHOHE C8
oDODoo23  23.07.BE  HO THE POLITECHNIC TEADAN ACCOUHTAHCY OIS ADHTH
pooO02Y 18,086,883 BSc UMIVERSITI OF BEMIM ACEOUNTANCT HMAHAOEHEHT
COOOD24  15.05.B4  OHD ONDO ETATE POLY, OO0 ACCOUNTANCY =
GOOO0XS  30.04.84 BSc UNIVERSITI OF Ja8, Jo8 BIOLOSY L
pOCOO2E  I7.03.BE HED ONDe ETATE POLE, OWD DS . ADMIN. =
ooo0o27  15.06.E% HMD FEDERAL POLITECHNIC, AbO BUS. ROHIH. =
oDOOoa8 1B 05,51 PO FEDERAL UMVERSITY oF TECH, LKURE COMPUTER 5&. =
DOOO028  18.10.%4 MHSs COLLEGE OF TECH, YABR ECUSRTION RELIGION
oooog3s 3,03.83 B. AFRIC COLLESE OF ASRIE., IMO AGRIC ECOHS FHYLOSOEHY
oOOQO031  I1.04.88 HND ANKPA COLLEGE OF EDUCATION HATHS FHYSIOS
ooooo32 33.04.9T 0Sc UHIVEREITY OF WIGERIA, WSTEER BIDCHEMISTRY BIOLOGY
gooooIl  I0,05.55 B. EHG UMIVEREITE OF DEHIN ELECTRICAL ELECTRONLICE
ooDoadd  30.0L.8T BSs UNIVERSI F LROOE, AKOKR FHRRMAR T CHEMISIRT
gopoo3s 39,.02.%3 MCE FEDERRL OF EDUCATION, EHUIMT LITERATURE HIFTDORY
CDDO03E  4.04.94 HBES ANMADU BELLO UNIVEREITY, ZRRIA HEDICINE =
poooo3I? 13.11.89 PHD UNIVEREITI of Jof BANKING =
OoOOo03E  13.07.57 PHD UNIVERSITT OF BEHIM HASE oM. -
000ag38  15.07.87 MSc UMIVEREITE oF Jok COMPIFTER S, =
ooo0o040  3,10.8E5 EBie UNILAG AFOKA, YAER FINACE -
0000041 13.03.87 MHCE C,0.E BEMIM CITH FHE Ll
0000042 I5.05.92 BAED OBAFEHT AWOLOWS UNIV. oF ILE-IFE PHE '
Qoa0043 14.03.84 OMD DGR STATE UHIVEREITY HAREETIHG I
ooood4d E0.11.87 HMD FED. POLY BAUCHI | SUTAVETING =
0000045 18.13.93 BEo UKIVERSITY OF EDUCAEION PHTHEICS
0000046 2T7.02.84 HMA FEDO. UNITVERSITY OH. ANIRE RGRIC ECOME =
0000047  E.06.85 HMEc FED. UNIVERSITY BF DWERT HYDRADLICE =
ooaao4n  19.07.91 BERG UMIVERSITY OF RECURT MECHKE. ENHG. FROD. EMHGINE
ooQo0as 11.12.8% PHD ENUCT STATE ] 1TE FHYEBICS ELECTRONEICS
Q0a00sE  1.07.81 EBEe OHDD STATE UNI T CHEMI STRY =
alalal.F: L B 5.09.80 WD IMSTITUTE &F MRK TECH DG MLSE COMM, LITERATURE
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pRODOS2
popoos3
CHODOS4
feyedeledel ]
reDOSS
GOoonES
i8iTidileb]
CooRoET
Oooo0eST
frdi el vlvl 1)
i didelul ]
ooRooSs
CoCoase
oooOnED
eyl ele ]
pooDREl
pooDoEL
]l el=l
CODDOED
idrlelelel T
eelele LT ]
DooDDOES
GoODOSET
opoonosRE
CoEooER
GOGoGTo
ooonoTE
OG0T E
OOGoeTS
noonnTe
COHon0OTS
GRooCTE
popoDoTT
coooDoTa
goooo7a
efifilalelrd!]
edeleleleh 1a]
COO0O0E1
felelulelaf )
[ElElelalak: ]
Goooofd
oooDoas
CRoQous
Qoo
efelule]al ]
Elellslak.
felallelag f]
oooooal
Goooand
=f=l=lelaf I
ooo0an§
elslalelak: .1
GO00aEE
falal=lalog- )
Goo0ane
falualalalai 3]
alala bl K 8 ]

18,058,958
Ti02.BT
5,110,932
7.07. 90

15,485,984

17.08,BD

45,08, 51

10.437.89

15,905,849

15.09,81

12,968,687

11.05. 84

10.867.6%

14.93,. 83

12,68, 87

11,08, 54

17.07.87

13,03, 82

12.12.87

13,108,868

18.11.5%0

0,06, B

15,03, 90

12.97.92

10.487.89

15,405,939

20.04.8E

28.06. B4

16,905,687

24,03, 90

20,0785

19.,0%, 594

0. 07, §1

15.01, %%
J.03. B3
2,065, 87
B.05. 85

2B.0Z.EB4

19,085,989

30, 11.90

I, 01.80
4.06.23
B.07.89
E.O0B.93

12.32.83
2.09.89
J.06.87

16.07.932

18.05.92

I0.04.97

15.11.%7

16.02.89

132.03.80

13.05.9a
1.13.95

i8.04.95
J.06.37

HD

Bla
HuD
Bi
Bia
A3

%EﬁﬁEEEEEEEEEE

2EESERE

IHO STATE UNIVERSITY ADTA
THE FOLYTECHNIC IBADAN
DEAFEMI AMOLOWS UNIVERSITY
FED. FOLYTECHHIC ADS-EFITI
UNEIVERSITY OF LhSOE
THNIVEREITY oF BEKIH

CHRIST SCHOOL ADBO-ERTTE

THE FOLEYTECHMIC IRAMAH
VHIVERSITY OF LA3SE

CHRIBT ECHOOL ADO-ERITI

OGUN STATE POLYTECHALCZ

C@Ud STATE PFOLYTECHIC

THE POLYTECHHIC, IBADAM
PELIA ETATE UNIVERSITY

ONDO STATE POLY. OHO

DUEUN STATE FOLYTECMMIC

OMDO STATE UNIVERSITI
FED.UNI.OQOF TECH

IBANDAN PPOLYTECHIC

FED. COLLEGE OF EDD. EMh-RMUFU
ONIVEREITY OF ILOKIN
ONIVEREITY oF BEHIR

FER. FOLYTECHMIC,BIOA
COLLECE OF EDiU. WARRI
UNIVERSITE OF LAGOS
ONIVERSITI OF EBEHIN

FED. FOLY¥TECHMIC, ADD.ENITI
COLLEGE OF EDUCATION AGBOR
THE POLITECHNIC THBADAH
UHIVERSITY oF BRENIN

DELIA STATE UNIVERSITY ABRRAKK
FED. UHIVERSITY ©F TECH YOLR
EHUGY STATIE UNIVERSITY OF BCI.E TECH
UNIVERSITY OF IERDAH
UHIVERSITT oF WALES UK
CAMBRIDGE UNIVEBRSITY UK
OHDO 8TATE POLY. OWO

OGUN POLT ADEOKUTA

IHADAN PFOLETECHHIC

IDk COLLEGE OF EDOD . HOOI
UNVEREITY OF NICERTA HSUKKA
FED.UNIVERSITY ©F TECH AKURE
UHIVEREITY OF LAGOS AKOKA
GLASGOW UNIVERSITY UK
UNIVEREITE OF SHERFFIELD UE
ARERNSRE STATE POLY. U.S.h
FED COLLEGE OF AGRIC UMUAKHD
INSTITUTE OF MGT TECH EMUMSD
FED UNIVERSITY OF TECH OWERERRI
UNIVEREITY OF WARGAN POLAND
UNIVERSITIT OF IHRADAM
UHIVEREITI OF ABUJA
IHSTITUTE oF JOURHALISM
AMENICAN SCHOOL OF AVITION
HIGERIRH BEFENCE ACADEMY
OGUN ETATE POLY ABEOKITA
FED UHIVERSITY OF TECH REURE
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BRNKING
GEQLOGY
Foob TECH.
Foon TECH.
BIrS . ADHIN.
HEGICIHE
ECOMOMICE
ACCOUNTARCY
BIE . ADMIN.
ECOMOMICE
END. HATHE
IND.MATHS
ACCOUNTAKCT
BANKING
ACCOUNTRRCT
IND.MATHE
nurs ., ADMIN
AGRIC. ECOME
RS . ADMIN
REGLISIOH
ACHIC. EHG.
ACCOUNTANCY
B8, ADMIN
ECoNOMICE
HMECH. EWJ
HICRO BIGCLOGY
ACCOUNTANCY
GEOGRAFHY
BUS. ADMIN
BANKING
ECONOMICE
HEICRODIOLOGY
IMP. CTHEM
LANOQUAGE
BUGERY
AERONAUTICS
MASS COoMM
LAE TECH
PURCHASIEG
EHGLISH
ELECTRIGAL
WOQD TECH
INTO TECH
HECHATROHICE
AGRIC BERS
HGT TECH
AMIMAL FROO
HAES CTOMM
BISCHEA
PHARMACYE
VET. MED
nirs RDMIN
PHOTOGRAFHY
HETEROLORY
ELECTRONICS
HMAREETIHG
AGRIC EHG

DS . ADHIN
BCIENCE TECH,

=

CECORLFHT
RERSERCH METED.
[DOEIT)
GEXGRAFHT

MECTHANI CAL

CHEMISTRY
MAERETIHNG
LITERATURL

FUBRCEAS NG
FoOR PROCEEHIHG
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APPENDIX B.4 - APPLICANTS' PROFESSIONAL QUALIFICATIONS

APPENDIX B.4.1 - TABLE STRUCTURE

" Field Name Description Field Type Width
App-No Applicant's Number A F
Award-Date Date of Award D B*
Status Status A 12
Add-Award Addrass of Awarding Body A a5

AFPENDIX B.4.2 - FORM VIEW

App. No.;

ADDRESS OF

AFPLICANT'S PROFESSIONAL QUALIFICATION

DATE OF AWARD:
STATUS (TYPE OF MEMBERSHIP):

AWARDING BODY:

APPENDIX B.4.3 - LIST OF RECORDS

App_No Award Date Statun

QO00DLE  19.04.94
o0000LE 12.0%.87
cooonIe  33,.06.90
goooo23 T.07.93
Goaaoay A.0%.85
a0oooag 4.03. 86
o00oe3l  16.07.90
ofo00rI4e 23.D09.89
apooo3s  28,.01.93
00GRa3T B.05.91
oooooxR V05,85
00Qoo4a  23.03.8%
pogoo43 4.04.593
Hnooss 5.09.95%
o0r0os2 . 131.02.594
000o0ET  4.0F.9%
0o0ooDDEd 15.DE_3%
GOaOnES 5.07.96
Qo0000Es 13.12.54
cooanTy 4,085,859
000002 5,.05.96
cooooed T.07.95

EEEEEEE R

ASSOCIATE
MEMBER
FELLOW
MEMDER
ASBOCIATE
HEMDER
HEMBER
ASSOCIATE
HEHEER
FELLOW
HMEHMBER
ASFUCIATE

Add_Award

NIGERIA INSTITUTE OF PURCHASING

HIGERIA INSTITUIE OF JODEHMALISTE

INSTITUTE OF CHARTERED ACCOUNTANTE OF NIGERIA
HIQERIA INSTITUTE OF JOURHALISTS

HIGERIA SOCIETY OF ENCIHNEEERS

HIGEEIA INSETITUTE OF JOURHALISTS

CHARTERED THETITOTE OF BANEERS

NIGERIA INSTITUTE OF MAMASEMENT

CHARTERED THSTITOTE OF ERNEERS

INETITUTE OF CHARTERED ACCOUNTANTE OF NIGERIA
HIGERIA THETITUTE OF MANACERS

HIGERIA INMETITUTE OF SECRETAKIED

COMPUTER ASSOCIATION OF NIGEELIA

COURCIL FOR REGISTR. OF ENGINEERS IN NIGERIR

CHARTERED INSTITUTE OF BANKEEE

INSTITUTE OF CHARTERED ACCOUNTANTES OF NIGERIA
NIGERIA SOCIETY OF ENOINEERS

NIGERIA INSTITUTE OF MANAGEMENT

HIGERIA INSTITUTE OF EECRETRRIES

HIGERIA INSTITUTE OF JOURMALISTE

FOBLIC RELATIONS IMSTITUTE OF HIGERIA

COMMCTL FOR REGISTR. OF ENGINEERS IN HIGERIL
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AFPPENDIX B.5 - APPLICANTS® JOB HISTORY

APPENDIX B.5.1 - TABLE STRUCTURE

IFieId Name Description Field Type Width
App-No Applicant’s Number A 7
Date-last-amp Date last employed D 8
Rel-year-exp Relevant years of Experience N

{ Date-Dis Date Disengaged D B
Last-sal Last Salary k]

Cond-Leave Condition for Leaving A 12
Job-Code Previous Job A B
Status Status A 16
Employer Employer A 45
Curr-resp1 Current Responsibility 1 A 15
Curr-resp2 Current Responsibility 2 A 15
Rel-Proj1 Relevant Project 1 A 20
Rel-Proj2 Relevant Project 2 A 20
Tools-Used1 Tools Used 1 A 20
Tools-Used2 Tools Used 2 A 20
APPENDIX B.5.2 - FORM VIEW
I‘ KBSMAJ - JOB HISTORY
Applicant’s Number - i
Relevant Years of Experience: -
Relevant Project]: Relevant Project2:
Current Responsibility1: Current Responsibility2:
Tools Used1: Tools UsedZ:
Date Last Employed: Date Disengaged:
Job Code: Status;
Employer: |
Last Salary: Condition for Leaving:
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AFFENDIX B.5.3

= LIST OF RECORDSH

App Ho Rel-ysar-exp Curr-raspl

[ lel=Talul} B ATHINIBTRATION
[l elelalal] ) ADMINISTRATION
[i]elals]elok ] 5 OEILLIMG
fululalalala] } 2 MIRUTE TREING
Qoogaas 7 HINUTE TREKIKG
[elalalal4]4 17 5 HWINUTE TAKING
QoogaaT L] AOMINISTRATION
[afalafaFifi R ] 3 FOOO RMALYSIE
0000009 & L&D, BOUIE. MHT
aoaonln 4 PFUBLIC ENMLOGTHT.
2000011 5 AOMINIETRATION
oonooo1l2 5 E-RAY ADHIN.
agonoll 4 ADHINISTRATION
gpooool4 3 ATMINISTRATION
goo0gls i LIRGHOSIA
ooooole i MRTDREIHNG. PURCH
poGogLy 5 ATMIHNISTRATION
oooooLE 4 KEWE REPORTING
oooEols ] FROGRAHMMING

(1] eled ] e a] [ TAX EVALURTION
[l el el =] e gl B ADHMINISTRATION
[i]i]rl=]eF ] s ADMINIETRATICHN
el elelele 16 ADHIMISTRATION
[Elelele]sld | & LAHO SURVEYINZ
[]nfalals b 1] d LECTURING
{elalalelelr i 5 PORLIC EMLETHT .
QQaagaT 3 EQUIP., PMAINTEH.
[a]a J fa fi e 3 ADHIHNISTRATION
a00092a 4 LECTURING
34004030 T HEWS COVERAQE
ooanoal i AUTDIT

4000033 g ORILLIKG
oonogad 5 AROMINISTRATION
oooocid § ADMINISTRATION
gooogis B TRAINING
pooncis § ThX EVALUATICH
ooooGay B AUDIT

]l ]l 5 ADMINISTRATION
[i]ellelek ] [ | ADMINISTRATICN
coooodd 3 HESEARCH PROG,
Goooo41 4 MIHNOITE TAEKES
{elulul=]-L ] - HMINUITE TREIRS
DoQQo43 B FROGEAMMER
pooda44 & TEACHING
goaodds [ ] LECTURING

[afalal ki L X 3 PFOBLIC EWLIGHTE
Qoooo4T 4 LECTURING

R L HE ] 5 SUFERVIEDR
oDo0o049 ] EQUIP, MAIHTAIN
goponeED T DRUT FRESCIPTIO
oooaa8l 2 TERCHING
gboooR2 L] ADMIHIETRATION
oooanal T ACOTNTING
0000GS4 3 TYFING

HEHBER, EOD.
POLICY IMPLEMTT
EOCE SAMFLING
TTPING
ADHMINISTRATION
TEPIHG |
HOMITORING
RATION FEMLATH
BUPERVISIHG
AIMINIETEATION
FOLICY HAEING

SUFERVISING

ATMIHNISTRAION
ADMINISTRATION
FOLICY MARING
LIFE NEWS COVRG
EYETEM AHALYEIS
LEOGER BALANCIN
DIR. SFORTE COU
DIR. SFORTE CoU
FOLICY IWPLEHTT
MONITORING
RESSARCH
AOHINISTRATION
PIPE-LTHE MAINT
HOWITORING
EESEARTH
BIOGEAFEY
LEDCER BALEMCTH
ROCK EAMPLING
FOLICY ITHPLEMEHN
FOLICY EXECYTIO
RECEDLTHENT
LEDGER BALAMCIN
LEDQER BALANCIN
FOLICY FORMULAT
FOLICY IMFLEHEN
LECTURING
TYFING

TYRING SHORTRAN
AHALYST
EESERRCH
RESEARCH
AOMINIETRATION
EE4ERRCH

LAD, ADMINISTEA
FIPE-LINE HAINT
PATIENT AMALYST
REGEAKCH
HAKEIHG
BANEIHNG

MINOTE TAEING

Eel-projl
FRIVATIZATIOR
FERSONNEL RECROITHT
BOEE-HOLE DRILLING
TREING HOD MIKNUTES
TAEING BCLD MIHOTES
TAEING BOD WIHOTES
DIL DRILLING

FOOD POTIRONING DETED
EQUIP, MAIHTEHANCE
EHLIGHTEHNHEHT PROG._
POLICY THRLEMENTATH
X-RAY EMISSION CTRL
SUPERVIEING PERSOHL.
PEREOMHEL RECAUITHT
COMMOHITY HEALTH PRG
COMPUOTER FURCHAEIHNG
PEREOHNEL RECHUOITHT
COVERING ELECTIONS
ME-DOS DESIGH
COMPANY TRAX EVALUTH
MNTORING EPORT EVHTE
HIGC.SFORTS FEETIVAL
PERSONNEL RECROTITHT
FLANNING IJAKFO E3T
AETICLE PUBLICARTION
EHLIGHTENMENT PROG,
HACHINE FABRICATICH
EORD COHETR. FHAINTEN
ARTICLE PUBLICATION
COOF COVERAGE

FUOMB ADDITING

HCRE HOLE DORILLING
PERSOMHEL BECRUITHMTT
LABODRE HEGOTIATION
TRATHING PROGRAMME
COMPANY ThY EVALUOATI
COMPANY TRE AUDITIHG
FERSONNEL RECEUITHEN
IHDOSTRIAL HEGOTIATH
ARTICLE PUBLICATION
EOARD MINUITE TAEES
BOARD MEETIRG TAKING
DESION CDMP.PACEASES
ETODY MGT. PATTERMNS
ARTICLE FOBLICATION
EHLIZHTENMENRT PROG,
ARTICLE PORLICATION
EQUTIPMENRT HALHTAIHAN
HACHIKE FAERICATIOH
DRI MAINTAIHANCE

UM POFOLATH STUDY
CUSTOMER EERVICEER
ENDYEAR FIN.INVENTRY
COOVERING BOD MEETIHG
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Rel-praja

W s

EOFTHARE INITIATION
EALARY AL, COMTEE.
OLL DRILLTHG
HEHBER, DISCF. PAREL
DIL SFILLAGE HGT
FORMULATING EATIONI
EOPERVISIRO FRACT.
FERSOMMEL RECHYITMT
SALAEY HEGOTIATION
PERSUHNHEL RECRULTMT
FOLICY IMPLEMENTATH

WIHDOWS

'35 DESING
HUGA GAMES DFFICIAL

EESEARCH WIRE
TURENOVER MAINTEHAHCE
COLVET COMETEUTION
BIOTECHROLDOY RES.
ELECTION COVERACE
BHELL AUDITING

OIL DRILLING

POLICY IMPLEMENTATH

REHABILITATION
MOBIL AODITING

BEALAREY FAYMENT
TURHAROUND BMGT
BIDTECH. RESEKRCH

AHALYIE NRE SYSTEH
DESIGN MOTIVTH ECHHE
FHYEICH RESEAECH

NIOLOGY BREEEARCH
EOPERVISIHNG FEACTICE
TURAOVER HMATHTATHANC

MHEMBER EEMATE
LANOUN HEGOTIATIONS
COH CLEAEINQ

Toole-usadl
CCMFTTER

MANTAL OF PROCEDURE
RIg

ELECT. TYPEWHITER
COMFOTER

ELECT. TYTEWRITER
DRILLING BEGUIFPMENTS
LAEBORATORY EQUIP.
MAINTENANCE TOOLEIT
FOELIC ADDREES BYE.
HRHOAL OF FROCEDURE
L-EAY MATHIHNES
HANHUAL OF FEOCEDURE
STETOS00R

HANTVAL OF PROCEDURE
CARMERA

COMPUTER

ELECT. CALCULATCH

SPOAT EQUIFMENTS
HANTAL OF PROCEDITRE
SURVEYING EQUIPMENTE
LADORARTORY EQUIF.
PUBLIC ADDRESS BYH,
MAINTEHANCE TOOLEIT
HEAVY-DOTY MHACHINERY
LABDEATORY EQUIF.
ChRMELA

LEDIERE

I3

MANUAL OF FROCEDUZRE
MAHOAL COF PROCEDURE
THAIHNING MANUDAL
ELECT. CALTULATOR
LEDGRERS

HANUAL OF FROCEDURE
DECISICH SUFE. EYE
LABORATORY EQUIF.
COMPUTER

COMPUTER

FARRINON]

HOT BOOEE
LASORATDRY EQUIF.
PUBLIC ADDEESS 3¥3.
LABQRATORY EQUIP
LhE, TOOLELT
MRINTAIHNANCE TOOLEIT
HYCIN

FROGJIECTOR

MANUAL OF PROCETIFRE
CLEARING MAMNTAL
TYFPEMRITER




Toola-unsdd

POLICY GUIDELINES
DRILLING EQUIPMENT
COMFUTER

COHFUTER

B.P.APFARATUS

FOLICY OUIDELIHES
TAPE RECCRDER
Chw

COMFUTER SPONTE
FOLICY GUIDELIKEE

COMPUTER

RUDIT PACKAGES
DRILLING EQUIFPMENT
FOLICY CUIDELINES
FOLICY GUIDELIMEE

LEDGERS
AUTDIT PACEATES
POLICY GUIDELINEE

MANAGEHENT . INFD.SYS

RESERECH BOOEE
ELECTREIC TYPEWRITER
HOTEPAD/PENCIL
COMFUTER

COMPUTER

REFEEENCE HANTARLE

REFERENCE BOCKS

Lt
VR

Dats-last-emp Date-dis

L3.07.HEB
10.05.83
E.07.80
13.03.85
131.08.86
did.01.8% .
14.0E._E3
1.05.84
Al BE.53
17.05. 84
a0 . k. B2
16.11.%0
21, 00,87
J1.0L.ES
247,031,588
18.07.530
13.04.E%
3.0%.89
. 0E.E7
i.04.9%%
T.03.94
3, 11.51
13.02.58
B,06,8§
13.08.93
E.05.96
1088
17.06.85
Z24.08 .50
16,04 .52
1T .DB .87
15.04 .55
13,08, 0%
12.11.85
13.04. 08
13.04.50
27T.03,8%
31.07.8B8
a4, 06,87
16.07.50
15.06.8%
20.07.53
14.03.8%
20.01.87
17,0388
15.05. 85
1T. 06, 57
.04, 0%
ip.13.50
44.08,03
16.10.98

PP e Ty

14,06 . 8%
25.07 .98
30.04.87
11.06.88
I0.05.82
I14.0&5.R0
16.03.83
18.05.93
3.07.87
17.07.50
16,138,932
13.63.94
J0.08.859
17.08.88
A0.04 .35
17,03.83
18..02.92
13,.1%.94
7.10.91
14:11.9%
4.07.87
3.07.9&
§.00.58
16.:07.91
15.06.9&
17.13.94
20.04.83%
14,0553
16.07.593
14 .05.97
12,10.%3
4.06.54
14.07 .91
17.06.85%
12.03.980
13,04. 8%
14.05.20
31.07.88
14.03 .54
43.,01.%3
16.03.55
2104598
45.12.32
30.06.598
16.03.54
20,0451
14 .06.58
13.05.74
12,07.93
14.08.5%7
13.06.58

Job-code Etatuas

cooolz
foraeil
oooool
ooooeE
Doooed
oooole
oannls
ooooad
aopoia
oooo1ir
oooolo
oaonos
oonoooy
ooooil
piilidif5 8
oooooa
waonol
Doooo3
oooond
oooooe
waonnns
odoooe
oooany
Qoa00na
ooooong
0oad10
Go0911
Do0g12
waaa1a
ooo014
Q09015
ooaal?
000018
poodng
ood00s
Qoo01s
oogozl
Qoanne
000025
oaadns
ooooo?
Q00018
[afafafigi |
ooanns
Qooals
oaada13
Gaoana
Dgo0le
Qoadio
Go0014

DIRECTOR
HMANAGER
QEDLOGTAT
BECRETARY
BECEETARY
SECEETARY
GPS HMAHAGER
NUTRITIONIST
LRE TECH

EXT OFFICER
MANAGER
PHYBICIST
SURFEEYNIEOR
MANAGER

MED DOCTOM
PURCH. HANAGER
MANAZER
RETORTER
PROGEAMMER
AOCOOHTANT
FORTS DIR
SFORTE DIR
MANRGER
SURVEYDR
LECTUEEE

EXT OFFICER
MECH EHGIHEER
OPERATIONS MGRE,
LECTIRER
JUTREALIST
ACCOUNTANT
GECLOGIET
HAHMNIER
HRHRGER
GECFHYEICIET
ARCCOUNTANT
ACCOUNTANT
HANE MANAGER
MAHAZER
LECTURER
SECRETARY
SECRETARY
COMPUTER FROGMT
LECTURER
EXT OFFICER
LECTURER
LAB TETH
ENJIKEER
PHARMACIET
LECTURER
HED DDCTOR

109

Exployer

IEM COMPUTER LTD., CALRBAR,

OHELL FETROLETM DE¥ CO., FORT-NARCOURT.
WESTEEN GEOPHYSICAL C0., ASABA.

GATEWAY IHESURANCE LTD., IXEJA,

BAERATON BWOTELS LTD., ABUIA.

FIRAT BAHNE LTD.. TWO. |

CHEVRON NIG. LTD.. LAGOS.

FOOD STECIALTIES (HESTLE] , AHBEOEUTA.

HEDICHEM LARORATORIES LTD., EAMD.
HITCHEL FAEHE LTD., TEKARE.
HOBIL ©IL PRODUCING OO LTD., EEET.

EADIOLOGITCAL LABORATORY CENTEE, AKURHE.
HWARRI LOCAL COVERNMENT AREA, WAREI.
FEDERAL CAPITAL DEV AUTHORITY, ABETA.
CEHTRAL BOEPFITAL, BEHIN CITY.
BHELL PETROLEUM DEV. ©OO. LTO.,
EAYCON NIG LTD., ENDID.

DAILY TIMES NIG LTD., EDEOTO.
IBEN COMPUTER LTD,., KARO.
ALLIED BANE HIO LTD,, JO5.
THIVERSITY OF BENIN, BEEHNIN CITY,
AKURE SFORE COUNCIL, AKUEE.
H.T.k, LAGOS.

RAYCON NIG LTD., ONITSHA.
UNIVERSITY OF LAGOS, AKOEA,
MITCHEL FARME LTD., COHOQED,
MOBIL DIL PRODUCIMG WIS ULTD., WARRI.
HEDEC INTERHATIOMAL LTD., OWERRI.
OHDO STATE UNIVERSITY, ADD-EEIYI.
THE GUARDIAN HEWS FAPER,ONDO.

UHION BANE WIG. LTD., ILOEIH,

UOHITED GEQFHYSICAL O LTD,, LAGDS.
CADBURY NIQ LTO., HIMNNA,

HICERTAN DOTTLIHG O0. LTD,, ABA.
SCHLUMBERZER NIG LTD.,.PORT-HARCOORT.
UHITED BANE FOB AFRICA, CALAEBAR.
DIAHOND BAME LTD., YOLK,

UHION BANE HIG LTD., IKOT-ARAST.
AGIF HIG LTD., ORE.

THIVERSITY OF CALABAR, CALABAR.
CADBURY MIG LTD., LOEOJA,

BCOA NIG LTD., ASABA.

IBH CUMPUTERS LTO., ZARIA,
THIVERSITY OF NIGERIA, NEUEKEN.

EDEWOR FARME LTD., IODANRE.
UHIVEERSITY OF THADAM, IHADAM,

MARAS LAR LTD., COMBE.

RAYCON MIG LTD., SALIHOO.

CENTEAL HOSPITAL, WARERI,

FEDO. OHIV, OF TECH., AKURE.

STATHE HOSPITAL, AEURE.

LaGos.

LAOOS




Toola-usadl
INDUTRIAL LAW BMAWDAL
COMFUTER

CCHMFTTER

T4

COMITUTER
ACCTOTHIING MANTALS
ROCK EAMPLER
MANTAL OF PROCEDURE
COMPUTER

MANTAL OF PROCEDILE

ENTFINEEEINQ EQATIFNTS
COMPUTER

COMFUTER

BENDING HMACHIHE
COMP . AIDED DESIGH
SALES OUIDELIHES
POLICY COIDELIMES
TYFEWRITER

BANEING HMAHULL
RRTIFICIAL DREEDER
TEST TUEEZ

COLOUTR AMALYEER
SPRAYING HACHINE
SUTRIICAL EQUITMENT
HELICOPTER
COMFUTER

CEHOTYPE ANALYSER
MGT. IHFD. BYSTEMS
CONSTITOTION
VOLTMETER

HOER

CAMERR

VULTHMETERS
BILLS/POSTERS

SPE8

FOd POLICY OUIDELIHE
NI EYE-LAWS
ROTABEY EWVAPORATCR
CHEMICAL AHRLYSER
DIAGHNDETIC TOOLE
KOTEPAD

RALH GUAGE
VOLTHETER

FuH COHFENSATH. DOC
FLEDGE HAMMER
INDDETRIAL QAL

Dats-last-emp
1%.06.87
14.03.54
10.03.88
4.05.87
B.06.88
10.06.05
4.06.84
4.0&@,084
5.11.81
13.02.530
.05, 87
13,568,891
4.05.88
i1.08.91
13.07.87
10.11.91
i.08.89
11.20.94
13 _G05_53
14.01.81
J.01.54
§.02.88
T:03.48T
4.05.86
1o.0&. .88
15.07.88
18.67.84
17.03._.85
15.08.91
17_G04.52
15.08.67
d0.03.88
14 _0&_55%5
G.07.88
G.04 .34
G.08.0E
4.08.83
1-11.438
13.08.86
le.0d .85
1.07.584
23.04.88
10.04.89
F.03,87
16.06.81
14.008.04
31.04.83
15.06.98
15.06:85

Data-dis

1z3.03.52
&.07.98
15.06.51
10.11.8%
14.05.52
1T.06.50
16.04 .85
14,0787
#4.11.93
4.05,52
1.06.50
17.04.585
20,053,823
13.04.93
L&.01.8%
L0.00, 88
13.04.91
17.01,98
4.06.56
F=11.:37
£.02,58
3.04.583
LZ.03.80
13.04.52
14.05,886
J.04.85
1&.03.,83
10,11.83
12.11.5B6
3.07.8%
4.06.51
13.12.83
20,04 .98
id.01,83
}.04 .85
4.03.53
Jo.06,.58
4.13.93
1.08,.53
#3.01.8%
6.04 .58
14.08.55
13.04.93
14,003,591
16,08 .57
15.11.8%
14,068.5¢
3,04.98
5.0q.58

Jab=ood@ Status

oooaos
ado00l
ooaals
00024
ogonll
000016
Qaaazo
aoo1y
ooonoa
Qddo07
oo0olae
000018
ooDaal
S00004
Gooaal
@00012
@00011
Bo0003
[lufalaliE ]
000013
000002
Qoodan
000016
ooooz24
ooa014
efafalali:]
Q00Qas
Gpddaa
Q0000 ]
iafafalabif:]
000003
wa00aT
Q00215
Q00017
Q00011
Q00005
Qoodal
[afafalile B
GOO0l16
ooaoz20
ooodaa
ogoons
Q00013
o00no4
00024
oaooo1l
ogoooe
agoong
odoooa

HANAGER
ACCOUNTANT
BEECRETARY
LECTURER
HAHMIER
ACCOITHTANT
LECTURER
HANAGER
EECRETARY
HAHAGER
BECRETRRY
FEIEST
EHGIHEER
HAHAGER
COMPANY SEC.
LECTURER
EHGINEER
HAHMACER
ACCOUNTANT
EECRETARY
HMIACER
LECTURER
HMICROBRTOLOGTET
CHEMIST
LECTURER

HED DOCTOR
FILDT
JOURMALIST

LAD TECH
HANATER
AMDASSADOR
ELECT ERGINEEE
HAHRTER
EEFORTER
ELECT ERIIMNEEE
RET OFFICER
HMMNAGER
HAMRGER
JOURNALIET
BICCHEMIST
PHRAEMRTIST
VET DOCTOR
BEECRETAEY
RADIOLOGIST
HETECROLOGIET
ELECT EHGIHEER
HKNATZER

AGHIC ENGIHEER
HECH EN3IHEER

110

Esployer

e e o e O O ] e e i e s e e e o

EED BAHK LTD., LAGOS.

ALLIED BANE WIG LTD., AWEA.

PRIDCA NIG LTD., BIENIH-EEBBI.
THIVEREITY OF LAGOE, AECOEA, LAGOS,
THION BAME LTD,, EATSIMNA.

AFETICAH CONT., BAWME LTD., OGUTA.
FED. UHIV. OF TECH., AKURE,
DCEANIC BANE LTD., ABOJA.

CWEHA HASS TRAME., AEURE,

IERD EEA FOOLS, OWEERRI.

MELED INTERNATIOMAL LTD.,DUTSE.

&T. ALEERT'S CATHOLIC CHURCH, FUTA.
MITTEEL FARMA LTD., SOEOTO.

FIRST BAHE LTD.,EROR.

GATEWAY INSURANCE LTD.,MAEKURDI.
INIVERSITY OF J0E, JOB.

CHEVROH NIG LTD., PFORT-HARCOURT.
CADBURY WIG LTD., KARO.

WEMA BAWNE LTD., REUEE.

hMCEDEM HIO LTD., ABA,

THIDON EANE WIS LTD,,U¥O.

THIVERSITY OF UYD, 0YQ.

CADBURY HIG LTD. . LAGOS.

WEST AFRICAM PAINT LTD., ABK.
THIVERSITY OF FORT-HARCOURT, PH.
UKIV. TEACHING WOSFITAL, LAGDE.
WIGERTA AIRMAYS,LAZDE.

THE FUNCH HATIOHAL FAPEER, HINHA.
MEDICHEM LAB LTh,, ONITHSA.
SILFEST LTD., UMPAHIA,

FED. FEP. OF TOG0, TOGO.

CHEEL METAL LTD., IBADAN.

ONDD ETATE FORESTRY REZSEKVE, AEURE-
HICERIAN TELEVISION AUTHORITY, IBADAN.
PHILIFS ELECY. LTD., OWO.

MITCHEL FAEMS LTD., QKA.

MELDEC INTEFHATIONARL LTD., ORE.

FED. CAPITAL DEV. ARUTHORETY, ABTIA.
DAILY TIMEE HEWSFAFEHN, OTUREPRG.
CADEURY WIG LTD.,LABODE.

W.0.T.H., BENIN CITY.

VETERHERY HOSPITAL , WARRL.

RMTEDEM FIG LTD., ABABA.

REWAKE X-RAY SERVICE, APAPA.
HIGEETA ATEWAYS, EAKD,

NIGERIAN DEFENCE ACADEMY, EADINA.
MOBIL OIL PRODUCING WIG. ULTD,, EEET.
IDRD EEA FOOD LTD., AEORE.

OEITURORA HATER ERGIHEERIHD SERVVICES, ONDO




Last_dal

sEEEEETETETERETEEE

&Q,000.00
100, 000.00
75,5400,00
&0,000.00
3,000,000
0.000.00
#0, 500,00
B0, 500.00
T0,000,00
75,000, 00
i30,000,00
53,.500.00
4,500, 00
110,000.00
#5.500.00
109,000.00
120,500.00
&5, 000.00
S3,.500.00
L35.000,00
B3, 500,00
75,0400.00
50,000.00
q&,000.00
85,000, 00
g0,000.00
L3o, 000,00
#E, 500,00
To,000.00
6 000,00
100,00D0.0DO
110,500, 00
S5 000.00
55,000, 00
136,000.00
100,500.00
¥, 8500.00
100,000,000
100,000,006
50.500.00
65, 500.00
&0,.000.00
B0, 000,00
B8, 500.00
TO0.000,.00
T8, 000,006
60,000, 00
100,000,006
&0, 000,00
90, 000.00
B5,. 000,00

Cood Leava
SACEED
EETRENCHED
FURTHER ETUD
EETIRED
RETIRED
HITHORAWAL
RETIRED
RESIGHED
REEIGHED
SRCEED
EETRENCHED
EESIGNED
FORTHER STUD
EETIRED
EESIGNED
HITHORARAL
RETRENCILED
EETRENCHED
EETIRED
FURETHER E5TUD
EACEED
WITHORAWAL
EETIRED
REEIGHED
REFIGHED
EEEIOQHED
FUORETHER STUD
RESIGHED
EETRENCHED
HWITHRRAWMLL
HITHORAWAL
EETIRED
EESIONED
FORTHER STUD
FORTHER ETOO
SACEED
RITHORAWAL
FURTIER 5TUD
RETRENCHED
RETRENCHED
RETRENCHED
EETIRED
FURTHER ETUD
EESIONED
EETIRED
FURTHER &FITID
EACEED
RETIRED
RETIRED
HITHORAWRL
WITHORAWAL
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Lanmt Sal

120,000.00
115, 000.00
£5,000.00
Yo,000.00
L30,000,00
20,500.00
&0,000,00
58,500.00
TE, 000,00
50,000, 00
G0, 000,00
100,9000.00
15, 000,00
S0, 000.00
67, 500,00
i, 000,00
1580, 000.00
125, 000,00
110,000.00
T0,200.00
140, 000 .00
100, 000.00
50, 000.00
120, 000,00
85, 000.00
130, 00000
85, DoQ. 00
A, 500.00
B0, E00.00
76, 500.00
140,000.00
130, 500,00
4%5,000.00
70, 000,00
S0,500.00
B8, 500,00
i, 500,900
125, 000.00
a5, 000,00
90, 000.00
Log, 500.040
#8,000.00
B0, 000,00
0, 000,00
15,000.00
A0, 000,00
130,500.40
Lo, 0O, 00
g%, 500.00

Cond Leave
WITHDRAWAL
LETREHCHED
BEACEED
WITHORAWAL
FUORTHER 8TUD
RETIRED
RETIEED
REETGHED
BETREHUCHED
WITHORAMAL
RETIRED
RETRERCHED
RETRENCHED
FURTHER STUD
WITHDRAWAL
RESIGHED
REBISHED
RESIGHED
BANCEED
BATEED
RETIRED
RETRENCHED
FIIRTHER ETUD
WITHDRANAL
WITHDRAWAL
REGTEHED
RETIRED
BNCEED
BEACKED
WITHDORAWML
FURTHER ETUDR
FURTHER STUD
RETRENCHED
FIFRTHER STUD
RETIRED
RESTGHED
RESIZHED
WITHERARAL
FURTHER STUD
RETRERCHELD
RETHENCHED
RETRENCHED
RETIRED
RESIGHED
WITHIRANAL
FURTHER BTUD
RESTGHED
BACEED
RETREHRCHEDR
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. APPENDIX B.6 - ORGANISATIONS FILE
APPENDIX B.6.1 - TABLE STRUCTURE

FIED NAME DESCRIPTION FIELD TYPE | WIDTH
Org No Organisation Number A G
Name Organisation Name A 30
Address Address of Organisation A 45
Tel No Telephone Number A 10
Line of Trade Line of Trade A 20

APPENDIX B.6.2 - FORM VIEW
INFORMATION ON ORGANISATIONS

Address:
Telephone Number:
Line of Business:

Organisation’s Number:
Organisation’s Name:
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APPENDIX B.6.3 - LIST OF RECORDS

11.02.98
Org Ho
160601
100002
100003
100004
100005
100008
100007
100008
100009
100010
100011
100013
100013
100014
100GLE
loDols
LegglT
100618
100018
100020
104021
1000232
100023
loooas
100028

CRGANIEATIONG' tmn-n Fags 1
drg Wama Mdm.l-il_ |
FIRST BANE FLC 3, BOAD, SURULERE, LAGLE

LARE EHIPPING LINE

CLUWA GLASS INDUSTRY
AGCREGATE GRP. OF COMPANIES
KATH. AGRIC. LAND DEWVT. AUTH
EBUHN INDUSTRIES LIMITED

ED & F HMAM LTD; AHKORE

FOOD SPECIALITIES [NESTLE)
TRADEWDRLD FINAMCE LIMITED
UNIVERSITY PRESS LIMITED

F. A. O.05EKITA E CO
HOBRAJI HOLDIMGE COMPANY
CHURCHGATE WIG LIMITED
EHELL FETROLEUM DEVT. O
ERARGHA AHD ARSOCIATES

HEST AFRICAN EXAM COUNCIL
GREVET ANIHAL CLINHIC

UNITED BANE FOR ARFRICA
FAOEXY TECHWICAL SEEVICES LTD
THE PUHCH, IEEJA

EENIN OWENA RIVER BASIN DEVT.
AWOEIESN COLLETE, DHDO

RICH ROTCYE GROUP

HIGERIAN AIRWAYE

BLUE LAKES HWIGERIA LIMITED

CREACENT, OFF IDIORD, LAGOS
LADOXODA, ONDO STATE

BEKIN CITY

AEUORE, OHDD STATE

l, ULD [FE REOAD, IBADAM, O¥YD ETATE

23, Fﬂi ‘KLEWI STEEET. AXKURE, ONDO ETATE
45, Al: ESTATE, ILUPEJU, LAGOS
id;, E STHEET, PORT HARCOURT. RIVERE

UHIVERSITY OF IEBADAN, OYD ETATE

G2, ABHIBA ETREET, UMUAHIA, ADIAN 5TATE
PLOT 34, GRA, IEETA, LAGOE

E&, YAXTHU QOWAM WRY, JOS, PLATEAD STATE
14, Cl& ARBA RDAD, RUMUMASIE, P.M, RIVERS
SE, ATRPORT ROAD, WARRI, DELTh ETATE
HWAED BUILDING YABA, LAGOS

20 TAFAWA BELEWA ROAD, JU08, FLATEAU
BROAD ETEREET, LAGDE, LAICH STATE

10, EMEEE ROAD, OEUTA, IMO ETATE

25, AIEFORT ROAD TEETA

EM 14, BENIN WARRI ROARD, BENIN CITY

P, 0. BOX 298, QOHMDOO, CMDD ETATE

TOWIN BUILDING, AEURE, OHDO STATE
HICEEIAN AIRPOET,; ABTRTA

1, QLANIYI STREET, IDIORO, LAGRE
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01-245&7HS
10-4531854
05-564T453
B53-245400
p34-23ased
B2-23TESD

014-24361L
DL-4545981
OE4-SCB0LY
D22-234111
OBD-22016%9

OT3=611E55
OR4-303006

073-58877T
Dl=-I6EETI1
G831-420578
DL=37T7Z000

G1-B30733

Bus_lina
BANEING
SHIPFING '
HARKETIHG
MARRGERERT
AGRICOLTORE
MAHUFACTORING
EXFORTATION
MAROFACTURTING
FIHNMHCE
FUBLIBHING
RUDITIMNG
TRADING
MANTIFACTURING
EXPLORATICH
OEILLING
EXAMINATION
WERTINERY
BANKTING
TECHNICAL
PUBLIZRIRG
WATEER RESOURCES
EDDCATION
FIKRHCE
RVIATION
MAREETING



APPENDIX B.7 - JOB REQUIREMENTS FILE
APPENDIX B.7.1 - TABLE STRUCTURE

r FIELD MAME DESCHIPTHON FIELD TYPE WIOTH
g Mo Cirgnmlsstion ramer A Be
Soh Code Job Cods B ¥
Jab_Titls ol Ticks & 18
I Wacancy Murmbor of Yaconokes L]
Qual_Rega Aesdemic Quaktiontion Required & 20
, Class Class N
Suh| Subgact A 16
Data_Awsarda Dt o Award of Scad Oual o |
Ousl Recg Pialeasinnal Dusificatsan Regured A 28
Satum Siatim L] 20
[ate_Awandp [hate of Mward 4] B
Exp_ft=q Experience Requirsd N
Curr Respons Curreni responsbdities i, 15
Ral_Proy Rulevant Projecs & &0
Toeols_ usad Tools Used A 20
Min_Age Mirdmmam Sge N
Max_ A Maximum Age N
Sex Sex A 1
Masiznl Stafus Marital S1atus & 3
Stats Origin Gtate of Origin A 15
. Bafary Salnry L3
bonalits benafis o 15
—— —_— =

APPENDIX B.7.2 - FORM VIEW

KBEMAL - JOB REQLIREMENT SLIBMENL

Owrgandsation Mo:: Job Code: Jdob Titla: Vacancy

Acpdemic Qual-Rog: Class:
Subpeet: Date of Award:

Prof. Cusal ; Status:

Date of Award: Experiance Reg:
Current Responsibility: Related Projact:

Tools Used:

Minimum Age: Masimum Aga: Sex: Mantal Statuws:
State of Ongin: Salary;

Beneflts:

Intelligence Test: Aptitede Test: Physical Test:
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APPEMDIX B.7.3 - UST OF RECORDS

ORG_Wa Job _Codm  Job Tiels
logadl Ao0o0ddl COMP . HANRKSER
lo&302 Q00843 EECRETANLY
losa0y Q0006 FEARMACIST
108004 QO0SLL COMSHLTANTS
‘108008 QOoDeLD CREP SCIENTISTSE
10006 QODDELY CIVIL BOTERS
182007 0oDEdl HAMALGER
18g00T7T 00030Y ENCHNETARY
15G008 Q00323 THATHERS
log008 QoDa@3a ACDCOONTANTE
153018 QDbGald BINDERS
100010 QDOGIL ACCT.CLERES
106011 QoO03Ll AFGITORS
13381 oO6&09 EALES MAMLGER
183811 OGO06&LS OESIGHERS
183014 dobSLA HECH EHSINEE®RS
10014 QDODRLY ELECT. EMGINEER
10001% apoeal COMP . HAHALGER
103016 QO00SLY ELECT . BHIINEERS
108817 Q00331 ACCT. CLIREG
loagle  Qooagd FHARMACTIAT
162319 Qo09g4 TECHEGLOAISTE
162036 4doo0dL) CARTOOKIETE
163031 Odoodid HECH., ENJINEEIRE
168322 Qooagy ERA, LECTURES
10933} Q0oolQ AFDITONS
189024 QODDBLI ELECT . BNOEREERS
189028 @QDDala CREP ECIENTISTS
Tosle-usad
HAa CoOMPHTER
CoMPUTER
TICAE ABHIN =
Y =
IDERG -
HETRUCTLICH COHETRERCTION EQEIF.
COMFUTER
LIGRTRENMERT FROJECTOR
ATION MOERY COTHT
TIHG BIKDIHG HACHINE
LANCTHG CALTILATCR
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APPENDIX B.8B - APPLICANTS' PROFICIENCY FILE

APPENDIX B.8.1 - TABLE STRUCTURE

[
FIELD MAME DESCRIPTION FIELD TYPE WIDTH
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APPENDIX B.B.2 - FORM VIEW

APPLICANT S PROFICIENCY INFORMATION "
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