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ABSTRACT 

Information Technology (IT) has brought significant changes in the business world. The 

business community in Addis Ababa can get significant benefit from the appropriate use of 

IT. Integration of hypertext and expert systems technology has brought a new dimension 

to modern information retrieval, because it can help expert users in browsing and navigating 

while non-expert users can get an expert guidance to retrieve relevant information. 

Definition, components, historical developments of hypertext and its differences with 

conventional information retrieval systems have been discussed followed by a discussion on 

the expert systems technology. The benefits of integration of these two technologies have 

been discussed along with brief description of some software tools with particular reference 

to KnwoledgePro . 

Addis Ababa Chamber of Commerce (AACC) provides trade information to its members. 

However, almost all the respondents in a survey underlined that their information 

requirements are not met by the existing facilities. This result is found to be statistically 

significant at any acceptable significance level (X2(1)=87.8370, p=O.O). Information 

requirements of various business sectors have been identified. More than seventy percent of 

the business houses surveyed possess IT equipment ranging from fax, computers and 

communication facilities though computer usage is mostly related to word processing 

applications. Most respondents of the survey indicated their willingness to expand the IT 

faci li ties and were wi lling to pay for their required business information. 

Design considerat ions of an integrated expert and hypertext business information system 

have been discussed and a quick prototyping approach has been used to develop a 

prototype business information system. Hardware and software requirements and the 

implementation issues have been discussed. The prototype system consi sting of a hypertext 

database coupled with an expert user interface would improve the business information 

facilities in AACC. 
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1.1 BACKGROUND 

CHAPTER 1 

INTRODUCTION 

Revolutionary advances in information technology (IT) reinforce economic and social 

changes that are transforming business and society. A new kind of economy - information 

economy - is emerging from the revolution. In this economy, information is the criti cal 

resource and is the basis for competition. Old ways of doing business will be attacked and 

sometimes defeated (Talero and Gaudette 1995). 

At the social level, a corresponding new society is also emergi ng. This society's information 

capabilities are pervasive, making it substantially different from an industrial society IT is 

much more competitive, more democratic, less centralized, less stable, more able to address 

individua l needs, and friendlier to the environment (Talero and Gaudette 1995). 

IT is changi ng how we work, play, learn . travel and govern. The diffusion ofIT to all areas 

of human activity causes accelerating change in economies and societies. Knowledge, 

inputs, and work products of industries, government s, and professions can be captured as 

digitized information, which can then be processed, duplicated, stored, and transmitted at 

ever lower costs. Moreover, information can substitute for other factors of production: 

land, labour, capitai and energy. 

Less widely recognized, but even more significant, key organi zations' markets, products, 

and services from all sectors depend increasingly on information technology. Companies 

can rai se the efficiency of production and management with networks of facilities and 
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markets Sophisticated information processing capabili ties are within reach of small and 

medium enterpri ses, communities, and private homes. 

Entire enterprises and industri es could not exist at their present scale and complexity 

without IT, includ ing financial market transaction volume, credit card charge volume, 

mutual fund s, video games, travel reservat ions, international telephony, and discount 

retailing. 

Information processing capabilities combined with reliable inexpensive telecommunication 

has spawned an unprecedented kind of information infrastructure. Established networks 

attract a broadening base of parti cipants, and they interconnect nationally and globally. The 

end point is a global information infrastructure (Talero and Gaudette 1995). 

As a result of thi s global in format ion infrastructure, global trade and investment are 

increasing. Internatio nal trade in goods has increased to the point where global production 

and sou rcing is prevalent. Internati onal trade in services is increasing its share of total 

trade. Investment and money fl ow globall y through an increasingly integrated and volatile 

financia l market. lncreased participation in the wo rld economy has become the key to 

domestic economic growth and prosperity . Those that lag behind risk shrinking market 

share or extinction. 

In developing countries, specially in Africa, access to this global information infrastructure 

(GU) is inadequate whi ch leads to the aggravation of the domestic economy's problem 

which is in turbulence and chroni c recession. Even if some of the African countries have 

establi shed links to the G il , they only have access to external information. They do not use 
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the GIl in advancing and advertising their tourism sites, investment potentials, products and 

services, etc. because of the absence of a digitized information to be shared with the others 

through the Gil . 

The scenario in the Ethiopian situation is not different from other developing countries. 

There is no digitized information which can be displayed on the GTI for popularizing and 

advel1ising its tourism sites, investment potentials, products and services. Let alone a 

digitized information for the GIl, there is no digitized information at the national level to be 

used by different sections of the indigenous population (businessmen, researchers, 

educators, ordinary citi zens, etc. ). 

J n line with thi s, 111 thi s research an attempt has been made to develop a prototype 

information system fo r the Addis Ababa Business Community using hypertext and expert 

systems technologies that would provide digitized information to the business people. 

1.2 STATEMENT OF THE PROBLEM AND JUSTIFICATION 

1.2.1 Statement of the problem 

Business community plays a pivotal role in the economic development of a country. The 

same is true with Ethiopia. But the community is not provided with adequate information in 

Ethiopia in general and in Addis Ababa in part icular. So, in this research a survey of 

information requirements of the Addis Ababa business community is conducted and an 

attempt is made to develop a prototype business information system based on the hypertext 

and expert systems technology to provide the information online (in digitized form) 
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The technologies of hypeI1cxt and expeI1 systems provide new ways of storing and 

retrieving information , very different from traditional ways of storing and retrieving 

informati on. 

The goal of thi s research is to determine whether the Addis Ababa Business community gets 

adequate information for daily business operations, if not to determine the main reasons for 

the inadequate provision of information , to develop a prototype hypeI1ext database based 

on the information requirement and to develop expeI1 user interfaces for the hypeI1ext 

database so that the users can easily find the required information from the database. 

1.2.2 Justification 

In this study an attempt is made to explore the possibilities of using expert interfaces to 

hypertext databases and developing a prototype for business information storage and 

retrieval. The reasons for choosing business information include: 

• Recent government change which brought about the shift fro m centrally 

command economy to a market ori ented economy in which the private sector 

has to play its role of engine in the economic development of the country. In line 

with thi s, the government has taken various measures to encourage the business 

community like, new investment code, new tax pol icies, new foreign trade 

policies, new urban land-lease legislation, new labour code, elimination of most 

price contro ls and new linancial sector policies; 

• The business community is faced with abject information poverty as discussed by 

the Business Development Action Plan (BDAP) study team (1994). The BDAP 

team explained that the busi ness community was not even in a position to 

indicate thei r info rmation needs as a result of the abject information poverty. Not 
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only were Ethiopian enterprises in the "dark" about modern ways of doing 

business, they al so appeared to lack information (which is generated internally) 

abou t new or proposed policy initiatives at both the national and regional level. 

At the firm level, enterprise owners also appeared to be equally in the "dark" 

about the mechanics of the function s and activities of "distributors", who often 

purchase their products in bulk "at the factory door" and then onward sell them 

in the market. Other evidence of the informati on problem is manifested in such 

ways as lack of knowledge about foreign markets, the role of international trade 

agreements and new technological developments. These evident gaps in 

knowledge are thus indicative of a major information related market failure 

which const rains the ability of existing enterpri ses to grow and which equally 

constrains the ab ility of potential entrepreneurs to access the information they 

need to perceive business opportunities and to assess their associated business 

risk. Therefore one of the critical actions to be taken for facilitating business 

development in Et hi opia entail s developing methodologies and allocating 

resources for creati ng the needed business related information sources 

throughout the countly; and 

• to experiment the technology with business info rmation storage and retrieval 

wit hin the Ethiop ian situation. 

1.3 OBJECTIVES 

The general objecti ve of thi s research was to explore the possibili ties of using expert 

interfaces to hypel1ext databases fo r business information storage and retrieval with a view 

to designing and develop ing a prototype business information system taking the Addis 

Ababa Business Communit y as a case. 

The specifi c object ives were to • 
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• in vestigate the potential of hypenext and ex pen systems for business information 

storage and retrieval; 

• in vestigate the methods of designing expen user interfaces; 

• ex plore the different software tools ava ilable for developing hypenext and ex pen 

systems; 

• to determine the information requirements of the business community III Addis 

Ababa; 

• examine the in fo rmation seek ing behaviour/habit of users of the proposed business 

information system so as to design appropriate human-computer interaction; and 

• design a general framework of the system and develop a prototype business 

information system; 

1.4 SCOPE AND L1MITA TlONS 

The study covered those Businessmen who are li sted in the 1994 Trade Directory published 

by the Addis Ababa Chamber of Commerce and the prototype information system is 

expected to be install ed and maintained at the Add is Ababa Chamber of Commerce. Thi s is 

because: 

• The Addis Ababa chamber of Commerce is one of the oldest chambers of 

commerce in Ethiopia . It has the largest number of members from other 

chambers within Ethiopia. This impli es that the prototype system can possibly be 

extended to other chambers within the country if tested and found to be reli able; 

• The main aim of the Addis Ababa Chamber of Commerce like any other chamber 

of commerce is to co ll ect and disseminate commercial information and statistical 

databases and promotion of linkages with domestic and foreign panners. Being 

in the capita l city, it is very much accessible to the business community either 
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within the countlY or those commg from outside. So, to base the prototype 

system at the Addis Ababa Chamber of commerce is reasonable. 

In collect ing data, the respondents did not respo nd as expected which is manifested in the 

low response rate of the questionnaire (below 60%). The low response rate can be 

attributed to the lack of time on the part of the respondents; suspecting that the 

questionnaire has something to do with government and hence tax (even though there was a 

covering letter from the university); and low level of recognition and literacy. 

FlII1hermore, the study ident ifi ed the information requirements and is limited only to 

develop ing a prototype database on some aspects of the information requirements. So a 

full -fledged information system development is beyond the scope of thi s research. 

For the development of the prototype, the research has been limited to the development 

tools (hardware and sottware) available at the School of Information Studies for Africa 

(S ISA), Addis Ababa Uni versity. 

1.5 METHODOLOGY 

1.5.1 Data Collection Methods 

The questionnaire method is used to gather data about the information requirement of the 

business community. The questionnaire was designed by referring to questionnaires 

designed fo r a similar study by other researchers (Gezahegn 1995 & Bekele 1992), by 

consulting with business people as well as thesis advisors and colleagues at the school. The 

questionnaire consists of questions relating to the type of information the different sectors 

of the business community need , what their source of information is, the extent of the use of 
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IT, the wi llingness [ 0 pay for informa ti on, whether there is a plan to introduce or further 

develop the use of IT, the choice of a place for the proposed information system, etc. 

The business people who are listed in the Trade Directory of the Addi s Ababa Chamber of 

Commerce (AACC) publi shed in 1994 were used as a sampling frame. In the Trade 

DirectOlY the business people are classified into fi ve business areas (sectors); namely, 

Import, Export, Agency, Manufacturing and Service sectors. Taking this classification as a 

base, a stratifi ed random sampling method with fi ve strata was used. There were 496 1 

business organiza tions in the Trade Directory whi ch constituted the sampling frame. The 

sample size was taken to be ten percent of the populati on size whi ch was 497. In the Trade 

Di rectory, there are 900 exporters, 3000 importers, 244 agencies, 410 manufacturers, and 

407 service providers. Using proport iona l sampli ng, the sample size for each stratum was 

taken to be 90, 300, 25, 4 1 and 4 1 for export, impol1, agency, manufacturing and services, 

respecti vely. After determining the sample size fo r each stratum, the table of random 

numbers was used to draw the sampling units for each stratum. 

Fu rt hermore, an interview method was used to gather data about the AACC to determine 

the major problems in providing business information, to assess their willingness to accept 

the proposed system and to assess the availabi li ty of technical expertise and appropriate IT 

facilities to im plement and mainta in the proposed system and to determine how they provide 

and categorize in formati on . Three people were interviewed, namely the Secretary General, 

Head of the T rade In for mation Departmem and the Head of Information Servi ce, under the 

Trade In fo rmati on Department at the AACC. 
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Literature review/document analysis was conducted on hypertext and expert systems 

technologies, their application to business areas and their integration in providing a good 

solution to conventional information storage and retrieval problems. 

1.5.2 Development methods 

The system development methodology with the prototyping approach was used in 

developing the prototype system as thi s approach enables developers to evaluate the system 

at nearly real scale and at very low cost at different stages of the system development 

process. The approach was used to test the screen layouts, colour combination, button 

desig ns, link strategies, interaction methodologies, expert user interfaces and various other 

design parameters. 

The development of the prototype system can be done uSing either (i) a programming 

language or (ii) an expert system development tool call ed a shell. Some expert system 

shell s, for instance knowledgepro, provide a complete software too lset for constructing and 

developing expert systems and hypertext. Shells have facilit ies for knowledge 

representation and can help in the creation and validation of knowledge bases. Their chief 

advantage lies in the development time they save and their ease of use over Artificial 

Intelligence programming languages (Poulter et al 1994). In addition, shells offer good help 

facilit ies for users, and they are comparat ively low in cost. Because of these reasons and its 

avai lability at the School, an expert system shell call ed Knowledge Pro was used for 

developing the prototype system. 

1.6 ORGANIZATION OF THE THESIS 

The Thesis is di vided into six chapters . Chapter one deals with the Introduction. Chapter 

two deal s with hypertext and expen systems technologies and their applicati on in business. 
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T his chapter deals with hypertext and expert systems, i.e., definitions and basic concepts, 

how hypertext and expert systems can be integrated, software tools available for developing 

hypel1ext and expel1 systems, and avai lable business applications using both hypertext and 

expert systems. Chapter three deals with business information which encompasses definition 

of business information, classification, business information in Ethiopia, organizations 

engaged in rendering business information; and finally survey results are presented. Chapter 

four deals wit h system design issues in developing hypertext databases with expert user 

interfaces which includes node design , link design and expert user interface design. 

Chapter fi ve deal s with prototype development. The last chapter, chapter six, deals with 

conclusion and recommendations. Fi nally, the bibliographic references and appendices 

consisting of the questionnaire and the interview guide used for the data collection and 

sample program li sting have been presented . 



CHAPTER 2 

HYPERTEXT AND EXPERT SYSTEMS 

2.1 INTRODUCTION 

Conventional keyword based textual information retrieval systems attempt to attain high 

preci sion and recall by means of indexing exhaustivity and term specificity but suffer from a 

number of drawbacks such as (Gudi 1995): 

a) ExploratOlY information retrieval IS often not feasible, thus requmng a pnor 

identification of information needs; 

b) A user must translate hi s information needs into a Boolean query using a specific 

indexing language or must convey his needs to an intermediary (human or 

machine) who must translate them fa ithfully into a Boolean query. Given the 

inherent limitations of content analysis, indexing language and Boolean logic 

itself, queries often do not reflect the users' information needs fa ithfully; 

c) If the items retrieved in response to a query are either too many or too few the 

quelY has to be refined and resubmitted. This is a time consuming and 

frustrating experi ence; and 

d) the search and retrieval process is often slow and tedious. 

Hypertext refers to a non-sequential , non-linear method for organizing and di splaying text. 

It enables the user to access information from a text in ways that are most meaningful , 

based upon the assumption that the organization that the reader imposes on a text is more 

meaningfu l than that preferred by the author(lonassen et al 1993). 
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Expert systems can make hypertext more usable. Expert systems fall under a broader area 

of Computer Science known as artificial intelligence, which also includes the fields of 

natural language processing and robotics. 

Nowadays there is a possibility of merging hypertext with expert systems although they 

were seen as alternate or competing approaches to problem solving. 

2.2 HYPERTEXT 

2.2.1 Definition and Meaning 

Hypertext has been defined by different scholars. Seyer (199 1) defined that the word 

"hyper" in hypertext has the meaning of "extending into another dimension" as III 

hyperspace, hypersphere, or hyperdimensional. 

Hall and Papadopoulos (1990) defined hypertext as fo ll ows: 

"Hypertext is data mail/tail/ed as a network (jf interconnected discrete 
blocks (jf il/forl1latiol/. Hypertexl systems are computer systems used 10 
create al/d l1Iailllaill hypertext databases and provide mechanisms for users 
to access the i,?formatioll" 

Hall and Papadopoulos ( 1990) went on exp laining that a hypertext document is a collection 

of nodes interco nnected by links . The nodes contain di screte blocks of information of text. 

When the nodes contain graphics and other items like digital images, animation sequences, 

sound , and interaction video, it is ca ll ed hypermedia. A hypertext link is a machine-

suppol1ed, 'hard wired', direct connection between a specific source and destination node. 

Furthermore, Jonassen et al (1993) defined hypertext as a non-sequential, non-linear method 

for organi zi ng and di sp laying text . It was designed to enable the reader to access 

in formation from a text in ways that are meaningful , based upon the assumption that the 
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organi zati on that the reader imposes on a text is more meaningful than that preferred by the 

author. 

According to Jonassen et al (1993), the most pervasive characteristic of hypertext is the 

node, whi ch consists of chunks or fragments of text. The size and modality of a node varies 

from a few words to the size of a large document . Nodes are the basic unit of information 

storage in a hypertext. Modularizing information enables the user of the information system 

to determine what chunk of information to access next . Another important characteristic of 

a node in many hypertext systems is that they are amenable or modifiable by the user. The 

user may add or change the information in a node or create hi s or her own nodes of 

information. 

The organization of a hypel1ext, that is, the interrelationships between the nodes, is defined 

by the links that interconnect the nodes. Links in hypertext systems are typically 

associative, that is, they define an associative relationsh ip between the node pairs that they 

connect. The link s transport the user through the information space on the nodes that are 

selected. 

Gudi (1995) identifi ed the fo ll owing characteri stics of typical hypertext systems: 

1. Information in the database is di vided into small units ca lled 'information items' 

displayed one per window. 

2. 1nformation is organized as a 'network' of , nodes' interconnected by 'links', which may be 

of many types. The 'network' provides an information structure. It is possible to build a 

number of such structures over the same database. Nodes in the network are related to 
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information items in the database. This relationship may be one to one, one to many or 

many to many. 

3. Navigation through the network is by following links from one node to another, leading 

to browsing facility. 

4. Users are permitted to build their own information structures by creating and modifying 

their own network . 

5. In shared hypertext systems multiple users can simultaneously access the same database. 

2,2.2 Historical Background 

Hypertext has ari sen within a scientific community that shares a view of human beings that 

is seldom explicitly articulated, at least withi n the hypertext community. The principal 

component of thi s view is that human memory is associative. It was within this intellectual 

backdrop that the original paper was produced by Vannevar Bush in 1945(Hall and 

Papadopoulos 1990). 

Hypertext builds upon the relati ve st rengths of the human mind and the digital computer; 

the computer hold s the data and presents it to human, the human chooses which way to go 

by pointing at each juncture. It is an intui tive approach in which the ability to link 

associated text matches the brain's natural tendency to think associatively (Berk and Delvin 

199 1 a) 

Hypertext has a fascinating hi story. Although Theodore Holme Nelson coined the term 

hypertext in 1965, Va nnevar Bush was probably the fir st to discuss the concept in print- 20 

years earlier. Berk and Delvin ( 199 1 b) gave the fo llowing timeline that shows the historical 

development of hypertext . 
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Table 2.1: Hypertext timeline 

Yea .. 

19~5 

1962 

1965 

1968 

1972 

1983 

1985 

1986 

1987 

1990 

Evenl 

Va nnevar Bush proposed the 'mcmex' system that foreshadowed the advent of hypertext. 

Douglas Engelba rt published a paper. 'Augmenting Human Inlellect: A Conceptual 

Framework.' wh ich envisaged the present-day hypertext. 

Theodore Holme Nelson invented the tcrm "hypertext" and presented it to the world. He 

constructed Xanadll. a hypcrtex:1 engine based on his version of hypertext. 

And nes Va ll Dam and hi s team elt Brown University developed the Hypertext Editing 

System. Va n Dam's second hypertext project at Brown was ca lled the File Retrieval and 

Editi ng System (FRESS. complcted in 1982). The latest hypertext project at Brown is 

ca lled inlcfmcctia. One of the seminal ideas derived from Van Dam's work is that of the 

"web", a sct of links that belong together. 

The )<151 of the "first generation" hypertext systems. ZOG, was developed at 

Carnegie-Mellon Universi ty. 

The "second genenH ion" of hypertext authoring products begH Il in the early 1980s with 

the emergence of worksta tion·based. reseClfch-oriented systems such as Intennedia and 

KMS. 

In 1982. Peter Brown illyented the first commercial hypertext authoring system for a 

personal computer. \yhich was ca lled Guide in 1985 when Office Workstations Limited 

(O\VL ) began to market it for the Apple Maci ntosh. 

Xerox PARC's NoteCards was released. NotcCards pioneered in the application of 

meta phor to hypert e:x!: each node in NoteCards is represented 011 screen as a card. 

NoteCards can be orany length necessary. 

HyperCard ca llle out. H)'pcrCard does not allow text-to-text links. Also in 1987, the 

JBM·PC yersion of Hvperties. which began life in 1983 as The Interactive Encyclopedia 

System (T IES) at the University of Ma ryland's Human-Computer Interaction Laboratory, 

was int roduced. 

There arc now ple nt~' of commercia lly clvH ilable hypertext authoring systcms mnning on a 

variety of platforms. Ncw "ersions of e.'\ ist ing hypertext products such as HyperCard, 

Hyperties and Gu ide afe released regularly. Hypertext conversion programs sllch as 

Te,,1S Instrument's HyperTRANS. OWL's IDE X. and Big Science's SmarText (now 

owned b.\' Lotlls). which com'ert existing elect ronic doculllents into hypertext, arc 

becoming , 'iable options or Hdditions to business doclimentation plans. 

2.2.3 Elements of Hypertext 

Nodes and links form the nuclear elements of all hypertext systems. 
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2.2.3.1 Hypertext Nodes 

Hypertext information consists of conventional text and graphics, but partitioned into 

discrete blocks or nodes. The fundamental unit of information in a hypertext document is a 

node. A node consists of data organized around a single topic. In different hypertext 

systems, different terms are used for nodes. Tn HyperCard, a card is a node. In HyperPad, 

the node is Pad. HyperWriter and xText talk about nodes as pages (Seyer 1991 ; Berk and 

Delvin 1991 a) 

In most hypertext systems the node size is determined by the author, who can express his 

idea or concept in as many words as seems appropri ate using a single node to optimize the 

organizati on of informat ion. However, there are other more practical considerations in 

deciding the node size. One constraint is that it takes some time to retrieve a node when a 

link is act ivated, hence many small nodes are generally not created. Further, many small 

nodes increase the amount of navigation the reader must perform. Shneiderman advises 

nodes of 100 to 1000 word s, argu ing that more smaller nodes are preferable to fewer larger 

nodes . Some current generation systems restrict the size of a node to be a screenfu l. This 

reduces reliance on scro lli ng, as scrolling is an inefficient way to navigate in a database. 

Other factors to be considered in determining the node size are the nature of the task, 

session duration , and experi ence of the user (Hall and Papadopoulos 1990). 

[n ea rl y hypel1ext systems nodes were always text nodes. But, there are other possibi liti es. 

A node can be anything that can be presented to a user. Seyer (199 1) suggested that a node 

might be text display, graphic di splay, videota pe or videodisk segment, animated graphics, 

recorded speech, digiti zed speech, music and another person. Seyer (1991) further argued 

that thi s view of nodes focu ses on the display attributes of the nodes and said that there are 
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other ways of looking at nodes, too. He argued that nodes can be structured, seml-

structured, unstructured, typed, context sensitive and composite. 

In some hypertext systems nodes are considered to be untyped: nodes can be thought of as 

boxes holding informat ion. Other systems support a variety of typed nodes, given a label 

and a descriptor to help determine the style of the information contained in the node. Types 

also help classifY nodes or define specialized operations (Hall and Papadopoulos 1990). 

2.2.3.2 Hypertext Links 

Nodes are connected to each other by electronic cross-references call ed links. To access 

more information about a specific topic, the hypertext reader simply points to a link anchor, 

an on-screen indicator of the presence of a link. When a reader selects a link in this way, 

the computer screen immediately changes to reveal the contents of the nodes to which the 

link refers (Berk and Delvin 199 1 a) . 

Links provide an efli cient and easy way to follow references between the 'link source' and 

the 'link destination' . Links are usually directed, although it is common to support going 

'backwards' along the link . In most common implementations of hypel1ext, link sources are 

individual text items or icons or buttons and link destinations are nodes. Some systems 

all ow link sources or dest inat ions to be blocks of text within a node. 

A button in hypertext is an object that shows that more info rmation is available . A button, 

also call ed a point, "points out" that there is a link between the current node and another 

node. A button might look like the kind of button you press - a doorbell button, for 

example. Or a button might be a word , specia l character or other symbol. A button might 

I 

I 
\ 

\ 
\ 

( 
I 
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be text that is highlighted in some way. In other cases, a button might be invisible or it 

might be a reference to another file or topic (Seyer 1991). 

Most hypel1ext systems provide a number of different link types. For example, one specific 

type of link is used to connect the sources with comment or annotations, while another is 

used for cross-references. Some systems provide the facility to place attribute/value pairs 

on links and to quely the network for them. Another useful feature is to have procedural 

attachments to links so that traversing a link also performs some side effect, such as 

customizing the appearance of the destination node or running an external program; this 

could make a hypel1ex t program intelligent. Typed links help in having some advance 

informat ion about the nature of the destination node before traversing a link. (Hall and 

Papadopoulos 1990) 

2.2.4 Hyper'text versus other systems 

Table 2.2 summarizes the difference between hypertext systems and other systems as 

explained by different scholars ( Hall and Papadopoulos 1990; Slatin 1991) . 



Table 2.2 Hypertext versus other systems 

I. H\'peftext versus Database managers 
I lypel1cxl 

The storage cngmc con ta ins only one 
'unilltcrpreted' data type that can conta in 
arhitrarily large passages or le....: l, digitized vo ices, 
graphics bitmaps, etc. 
Links III hypertext system are directed and 
prcdctennincd 

2. Hypertext ve rsus Text rctric"~11 

i-i\llertext 
hreaks lhe text up in to pieces called nodes 
access is through navigation or browsing 

3. H\,lle rtexr versus word processors 
llypertext 

mitior func ti on IS to create docLllllents that arc 
lll eant 10 be stored and ret rieved on computers 
the document created can bl.': Illultilevel. cross­
referenced, and allllotn tcd in n way thnt is 
impossible with J)npcr. 

~. H,'pertcxt ycrsus ou tline/idea nroccssors 
I-I yperlcxt 

can have [) hierarchical tree structures or a 
network structure 

2.3 EXPERT SYSTEMS 

2.3.1 Definition 
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Database managers 
Stores infonnation III the (ann of fie lds and 
records dinc rentinting between fields that contain 
character strings (text) and those that contain 
Ilumbers. 
Provides link mechanisms through associative 
access using key field s and indexing mechanisms. 
Retrieving infonnatioll from a linked sct of files 
require the construction of a join query. 

Text Retrieval 

Store infonnalion as text plus diagrams, like 
h)1')ertext, but do not break the text up into pieces 
like hypertext nodes. 
Access is by creating indexes for some (or all) of 
the words and phrases contained in the text. 

Word Processors 
Il1njor function is to prepare and print documents, 
to enable the lIser to organize hi s ideas so that 
they can fit onto paper. 

Out linelJelea Processors 

allow users to slructure their thoughts and ideas 
for nnalysis or as an outline for writing a project 
allow only hierarchical or treelike structures 
has the ability to suppress lower level details in 
an out line 

Expert systems emerged as a di scipline in the late 1960s. However, li tt le progress was made 

until the Japanese announced their entrance into the scene in 198 1 for building the first fifth 

Generation Computer, capable of incorporating intelligence approaching that of a 

humanbeing which gave a mass boost to research in expet1 systems and their applications 

arou nd the world , as the United States and Europe strove to keep up with Japan (Poulter et 

al 1994) 

Alberti and lVlicco( 1990), as cited by Ford( 199 1), defined expert systems as: 

"Compllrel' prugmllls, alollg lI'irh knowledge. il!/ormarioll and darabases, which acr 
rogerhel' ro sil1l11lare rhe proh/em solvillg and decisioll making processes of a 
hllman experr wirhin a relarive!.v nm,/,ow domaill. " 
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Morris (1991) defined expert systems as computer programs that incorporate human 

knowledge and offer advice and explanations on request . Further more, O'Neill (1988) 

defined expert systems as a computer system whi ch operates by applying an inference 

mechani sm to a corpus of speciali st knowledge of a particular domain. According to 

O'Neill (1988) the intention is that it should perform functions similar to those normally 

performed by a human expert in that domain . 

Expert systems are one of the products of work into artificial intelligence (Al), as a subfield 

of computer science that directs it s effo rt s towards developing computer programs that can 

emulate human responses, i.e. programs that can solve problems, learn fro m experience, 

understand language, interpret visua l signs and in general behave in a way that would be 

considered intell igent if was observed in a hu man. They arose fro m the realizati on that 

computers, although capable of magnificent feats of calculation, fail in areas that human 

beings excel parti cularly, sensory percept ion and common sense reasoning . For a computer 

to di sp lay intelligence, wo ul d therefore require it to be provided with lots of high quality, 

specific knowledge of a particu lar domain. Research along these lines culminated in the 

development of programs encoding narrow areas of speciali st knowledge, known as 

Knowledge Based Systems (KBS). Expert systems are that subset of KBS that deal in 

part icular with human knowledge, as appli ed and practiced by acknowledged experts in 

specifi c domains (O'Nei ll 1988). 

Expert systems differ fi'om conventional programs III the foll owing ways (Zahedi 1993 ; 

Hollingum 1990; O'Neill 1988) 
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• The kind of problem that expert systems solve is a problem that cannot be solved by a 

person who has not been trained in the domain of the problems. The problems that 

expert systems solve typically require several years of training or experience for people. 

• The problem has not been formalized or expressed as an algorithm. 

• Expert systems methodology separates the expel1ise itself (the knowledge base) from 

the mechani sm which applies the experti se (the inference engine) . 

• Expert systems work with interpretative rather than compiled languages allowing the 

expression of concepts diffi cu lt to encode in conventional languages. 

• Expert systems work with symbols, for example, patterns, graphs, languages, etc. rather 

than numbers, thereby opening up new areas for computer manipulation. 

• Expert systems are designed for solving unstructured and semistructured decision 

problems. Conventional programs computerize structured aspects of decision problems. 

• Expert systems contain domain knowledge which must be attained through the arduous 

process of knowledge acquisition and knowledge modeling . Conventional programs 

need data, whose method of collection and storage are easier to attain. 

• Expert systems normally come up with an answer, such as categorizing an object, 

diagnosing a prob lem, or taking an action. Conventional programs give input to the 

user, normally withou t producing a definit e recommendation . This means an expert 

system requires the added steps of validation and verifi cati on for establishing the 

co rrectness or, at least, the acceptability of its answers . 

Expert systems are int ended as aid to decision mak ing in areas where human expertise may 

be expensive, scarce, being lost or needed in several places at once. Expert systems are 

useful because (Ford 1991 ; Zahedi 1993; O'Niell 1988) 
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• Expert systems can work 24 hours a day In host ile environments, they can increase 

productivity and profitab ili ty, and sometimes outperform human experts who need food 

and rest while expert systems are untiring. 

• Expel1 systems can release experts from tedious tasks and free them for more important 

or creative wo rk. 

• Expert systems are consistent. Such programs make the same recommendations. They 

are not by nature biased, unless they are programmed to do so. 

• Expert systems can make the development of new levels of experti se, by speeding up 

problem solving. High speed reasoning or problem solving can allow more effective, 

rapid and fl exi ble response to client/customer requirements where services or products 

are complex (e.g. equipment configurati on) . It also allows the exploration by 

professional staff of more ways to solve complex problems than would otherwise be 

feasible within time and resource constraints. 

• Expert systems ' archi ve' expertise that would otherwise be lost through staff retirement 

or res ignation. This means expert systems are immortal and permanent. If maintained 

regul arly, they do not ret ire, die, or resign. 

• Ex pert systems enhance training. The ability of a knowledge based system to explain its 

line of reasoning and its conclusions can all ow novices to observe and analyze the 

performance of the experts, and compare it with their own. 

An Expert system approach is best suited to clearly and narrowly defined tasks where (Ford 

199 1; and O'Nei ll 1988) 

• the task is based on knowledge and not common sense; 

• the task can be performed withou t the need for imagination, creativity or reasoning; 
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• the task can be performed without the need for physical (non-cognitive) abilities such as 

balance, smell , manipulation, etc.; 

• expertise is clearly specifiable; 

• there is a consensus about solutions; 

• the task is well-bounded and clearly understood ; 

• the task cannot be solved readily by algorithmic methods; and 

• the task requires applying rules to complex conditions to derive conclusions. 

2,3.2 Structure of EX llert Systems 

In any expert system, one can distingui sh four major factors (Lu and Poo 1991; Zahedi 

1993): dOllloill kllow/edge, kllow/edge hose, hllmoll component, and expert system software, 

as shown in Figure 2. 1 (Zahedi 1993 :66). 

Knowledge Expert 
Base System 

Software 

r 
1 

Human Component 

Knowledge Developer User 
G rou P +----> GrouP ~ GrouP 

Domain 
Knowledge 

Figure 2.1 Factors in an Expert SI's/em 

An expel1 system norma lly is given knowledge within a pal1icular area for which it is 

designed to solve problems or make recommendations. This area is call ed domain 
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knowledge. Determining what part of the domain knowledge should be included In an 

expert system can be a major hurdle in expert system development (Zahedi 1993). 

The knowledge base is the part of the domain knowledge that the expert system must 

contain . The representation schemes of the knowledge vary greatly and it is the design of 

the representation scheme that has the greatest impact on the design of the inference engine 

(poo and Lu 1991) As a larger portion of the domain knowledge is incorporated into an 

expert system, its knowledge base grows in size. 

People playa major role in expert systems. One can group the human players in expert 

systems into three genera l categories (Zahedi 1993): knowledge group, developer group 

and user grou p. The knowledge group consists of individuals who create the content of the 

knowledge base. They determine, through many iterations of trial and error, what 

constitutes expertise within the domain knowledge, and formalize its structure. This group 

consists of the domaill expert and the knolil/edge engineer. The domain expert is the person 

or group whose knowledge of the domain must be emulated by the expert system. The 

/mow/edge engineer works with the human expert to formalize the domain expertise in such 

a way that it can be transferred to the machine. 

The developer group either programs the system from scratch or works with an existing 

expert system software product This is the group that builds an expert system in close 

collaboration with the knowledge group and the user group (Zahedi 1993). 
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The user group consists of individuals who will use the expert system. Depending on the 

purpose of the expert system, the user could be a regular user, or an irregular user. The 

needs of the system users have an important role in the design of the expert system. 

2.3.3 Structure of Expert System Software 
A typical exper1 system software has the following components (Zahedi 1993): Coded 

knowledge base, Knowledge representation, Inference engine, Knowledge management, 

Olltside hooks and Meta knowledge, as shown in Figure 2.2 (Zahedi 1993: 70). 

2.3.3.1 Coded Knowledge Base 

The coded knowledge base is the knowledge base coded for the expert system software. 

There are several methods for encod ing knowledge. Even when two expert system products 

use the same method, their syntax of encod ing knowledge may vary, depending on the 

design of the software Once the knowledge is coded according to the software syntax, then 

the other components of the software can access and process it. 

When an expert system is consu lted about a par1icular problem, the expert system must get 

the relevant facts about the problem. The system combines these fact s with the coded 

knowledge base to derive new conclusions and make recommendations. 

2.3.3.2 Knowledge Represel1tatiol1 

The knowledge representation component of the exper1 system software provides the 

syntax for encoding the knowledge. A human exper1 will use a number of different types of 

knowledge when making decisions during hi s or her work, including: causal or event 

knowledge, knowledge about objects, performance knowledge, meta knowledge(how and 

why to apply knowledge), knowledge abou t relationships and knowledge about processes 

(O'NieIl1988) . 
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Coded .... .... .. _ ... . . 
Knowledge Base 

... . ..... 
e Facts About Particular 

Cases . 
: 
• • 

Inference Knowledge 
Engine Representation 

Knowledge Management 

User +-----+ Development System 
Interface Tools • , Security 

Outside 
Hooks 

+-----+ User 
Assistance 

Fif.{lIre 2.2 Components of Expert System Software 

Once human knowledge has been extracted (e .g. through interviews, observation, or 

protocol analysis) from experts or other sources by knowledge engineers, it must be 

organized and structured for use in a knowledge base. In a knowledge base, there are a 

number of knowledge representation schemes. Some of the knowledge representation 

schemes are rule based systems, semantic networks, frames, object-oriented systems and 

blackboa rd systems (Zahedi 1993 ; Ford 199 1; Litt leford 199 1). 

2. 3.3.3 Inference Engine 

The illferellce ellgille processes and combines facts related to a particular problem, a case, 

or a questio n with the knowledge fro m the knowledge base in order to come up with a 

result , a conclusion or an answer. Depending on the form of knowledge representation, an 

inference engine may apply one or more strategies for processing knowledge. Furthermore, 

to link one piece of relevant knowledge to another in order to derive a conclusion, the 

inference engine may adopt backward chaining or forward chaining. In all cases, the 
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approach or the inference engine is a heuristic one. That is, the inference engine uses rules 

of thumb that in most cases would result in good enollgh or hllmanlike answers. (Zahedi 

1993; Ford 1991) . 

2.3.3.4 Know/edge Management 

The klloHiledge mallagemellt component of expert systems software consists of the 

following facilities: User interface, Development tools, System security and User assistance. 

The IIser-intetface facility allows the user to interact relatively easily with the expert. The 

user can en ter the facts pertinent to the problem at hand by answering questions asked by 

the system. He or she can interrogate the system for the reason behind a question the system 

poses or the system 's conclusion. These are ca ll ed the why and holl' capabi lities. 

The developmellt tools are the faci lities for entering encoded knowledge to the system, 

checking for errors and inconsistencies within the system, and programming special features 

into the expel1 system. 

The systelll secllrity all ows the developers to protect parts of the knowledge base from 

unauthori zed access. Expel1 systems containing crucial and confidentia l knowledge could 

have layers of authori zed access to various or all parts of the knowledge base. 

The IIser-assislallce facility of the expert system consists of help features provided by the 

soft ware manu facturer, as well as assistance features programmed by the developer group 

for the special needs of the system's user group. 
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2.3.3.5 all tside Hooks 

The olltside hooks component of the expert system software gives the system a channel of 

communication to other systems. At present, most expert systems are designed to work as 

stand-alone systems. However, as the role of expert systems grows within organizations, 

the need to exchange data, info rmation, and knowledge with other systems will increase. 

Thus, expert system software products that can interact with other expert system software 

products as well as with other types of soft ware (such as popular database management, 

spreadsheet, and graphics products) will have a better chance of survival in the market. 

2.3.3. 6 Meta KI101 I'ledge 

The meta kllOlvledge component is not a common component in expert system software. 

Meta knowledge means knowledge about knowledge. When the expert system is large and 

complicated, the presence of a meta knowledge base and the abi lity of the inference engine 

to use it cou ld contribute greatly to the system's efficiency and versatility. The meta 

knowledge base also could include information about the expert system's limitations 111 

order to tell the user whether it has enough expel1ise for making a recommendation. 

2.4 INTEGRA T1NG EXPERT SYSTEMS AND HYPERTEXT 

2.4.1 pJ'oblems of hypertext 
Hypel1ext is a two-edged sword. On the one hand , it permits the development of flexibly 

structured computer-based documentation with conveni ent information hiding, yet it s very 

fl exibility can lead to problems (Littleford 1991). Users may find themselves going from one 

document in w hich their freedom to move about is very restricted , to another in which they 

are challenged to navigate through a seemingly infinite number of links to a seemingly 

in finite number of top ics (Glover 1994) . 
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2.4.1.1 Lillkitis 

One of the main complaints about hypertext is the links that reflect what the author thinks 

important more often than they reflect what the reader hopes to find. This is because the 

relevance of a link depends heavily on how the document is currently being used and the use 

to whi ch the information will be put. 

Attempts by an author to solve thi s problem often result in linkit is- linking anythi ng and 

everything in sight to something else. Frustration and confusion result for the reader. Given 

an overabundance of links, it is necessary for the authors to also give the reader and idea of 

w hat will be found if a link is traversed (Littleford 199 1). Too many links can be worse 

than too few links. The chall enge is to select the appropriate links to represent to a reader 

at any given time 

2.4.1.2 Lost ill Hyper~jJ{/ce 

Lost in hyperspace refers to the fee ling of di sorientation a reader can experi ence when he is 

fo llowing a connected tra il of hypertext links. Each link in the trail may make perfect sense, 

but by the time, the reader is severa l links deep the relevance of hi s current position in the 

document to where he started from may be far from clear (Litt leford 1991 ; Conklin 1987). 

Reducing the depth of a document (the maxImum length of any chain of links) and 

providing maps of links can help alleviate thi s disorientation , but these approaches begin to 

get clumsy when deali ng wit h exceptionally large hyperdocu ments. Documents infected 

with lin kitis are likely to exacerbate the lost in hyperspace syndrome. 

The linkiti s and lost in hyperspace problems of navigat ing through a hypertext can be solved 

or minimized by merging of hypertext wit h expert systems; although hypertext and expert 

systems were seen as alternate or competing technologies for problem so lving . 
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Smith and Wilson (1993) pointed out that hypel1ext and expert systems can be combined in 

one of three ways: 

1. expert systems with hypertext interfaces; 

2. hypertext with expert interfaces; and 

3. intelligent hypel1ext which is defined as an expert system within a hypertext 

environment where the nodes correspond to the knowledge base and the links provide 

the inference mechanisms. 

Smith and Wilson (1993) concluded that carefu lly constructed combinations may be a 

mutually beneficial path for expel1 systems and hypertext to follow. 

Glover (1994) argued that combining expert systems with hypertext will make hypertext 

more usable: 

1. by providing an effective way to do run time audience analysis and needs assessment. In 

this case mles may be integrated with hypertext at any or all of three stages in the user's 

interact ion with the document ; before the document is opened, in a front-end rule base; 

whil e the document is being used, in a concurrent-rule base; and after the document is 

closed, in a back-end ru le base. 

2. By tailoring document characterist ics to fit users' requirements. Some of the ways that 

expert systems can provide user support by tailoring hypertext documents are : 

customizing hypertext documents ; implementing progressive disclosure; adjusting levels 

of detail ; provid ing transitions; providing introductions and overviews; provid ing 

conclusions and summaries; configuring hypel1ext for people with special needs; and 

conducting computer based training 

3. by ad vising users about how to use the document. 
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More recently the literature has described several applications that successfully integrate 

expert systems with hypertext . Some of these applications include the work done by Barta 

et al (1991) for developing a three dimensional hypertext structure for referencing housing 

discrimination library, Briggs et al (1993) for developing a computer based training package 

for community pharmacists and Jonassen et al ( 1994) for developing the physics tutor-an 

intel ligent tutoring system. 

2.5 TOOLS FOR HYPERTEXT AND EXPERT SYSTEMS 
DEVELOPMENT 

2.5.1 Tools for Hype,-text Development 

There are at least three levels of hypertext development. At first and simplest level, the 

developer may not , strictly speaking, be a programmer. At this level the developer is 

simply setting up a network of nodes and ensuring that the proper links appear where they 

shou ld . 

On another level, a programmer might be develop ing an original hypel1ext authoring system 

(which on PC systems has an .EXE o r .COM extension) . In developing such a program, the 

programmer might use a language such as C, BASIC, Pasca l, assembly language, or 

PROLOG. 

A third type of programming involves writing a series of instructions that are interpreted by 

an existing hypertext system. These category of hypertext systems are the most commonly 

used ones. Some of the available software packages used for development of hypertext 

systems are given below in tab le 2.3 (Shneiderman et al 1989; Seyer 1991 ; Belkin and 

Delvin 199 1; Conklin 1987). 
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Table 2.3: Software tools for hypertext deve opment. 
SUft\HlfC 

Xmmdu 

Augment 

Ln tcnnedia 

Notecards 

KMS 

J-Iypcrlics 

NEPTUNE 

WE 

Guide 

i-IyperCmd 

Knowledge Pro 

Features 
implemented in UNIX and ava ilable in several fonn s 
intended to provide a machine-independent database server that can be COlUlccted up 
to a speci fi c machine and user interface. 
text ed iting system marke ted by McDOIUlCIl Douglas for mult i-user network 
environmen ts 
uses powerful command language for file addressing operations 
provides many features for collabora tion (elect ronic messages, archived messages, 
shared screen Icieconlercncil!&L 
supp0l1s diOcrcn l types of applica tions (c.g., word processors, database programs, 
variolls editors, ctc.) to be linked together. 
has a text editor, graphics edi tor, timcline editor, scanned image viewer, and 3D 
image viewer. 
primarily developed to support in fonnation ana lysis tasks, including reading, 
ca tegorization, interpretation, and technical wri ting. 
consists of four basic clements: notecards, links, browsers, and file boxes. 
nl11S under LISP and provides a progrmruner's interface and LISP functions to extend 
or customi7.e notccard fUllction s. 
basic e lement of KMS databnse is (1 frame which can contnin text , graphics, or 
digitized images. Each frame has a name, tit le, body, tree items, and cOllunand linc. 
no distinction between navioa lion and editino; and is suitable for collaboration 

used in !J wide range of applications including museum exhibits on the holoc!Just, 
archeolog~', and photography; .iIl online maintenance maJmal; orientation to the 
universit~1 student lIll ion and computer science department; and an introduction to 
database scarchill!! for a major library 
the dcsign separalcs the user interface (implcmented in the smallTalk language) 
from the hypertext processor called Hypertex t Abstract Machine(HAM). This 
sepnration allows the nature of the user inter/lIce and the st ructure of the hypertext 
dnta1J<1se to be modified independently. 
allows multiple versions of nodes and links to be defi ned and keeps track of the 
version of anv node or link. 
designed around a model ofthl.! cogni tive process that unelerlie writing activities. 
support four modes of nuthoring lIsing four separate screen windows: net work mode, 
tree mode, editor window nud text mode. 
includes a trackin{J cHpabi lity that records the path hi storv of the user 
the first to be relensed I()r pe s, preceding Apple's HyperCard by two years. 
provides three fonns of links: replaccment buttons, note butlons and reference 
buttOl1S. 
each document is organized as a set of cards called stack. EHCh card corresponds to a 
single screen image. 
links between ca rds nrc controlled by buttons. Buttons can he arrows, icons, words, 
or shaded areas. It has built in text and graphics editors. 
provides proormnmino C<1J:k1bilitv called Hypertalk 

one or the lirst programs to combine hypertext and arti licin l inte lligence capabi lity. 
Ihe links can Ix rules thnt initiate a series of questions to be answered in order for 
the svstCIll to reach a conclusioll. 

2.5.2 Tools for Expert Systems Development 
The developer of an expert system has a choice of ready-made inference engines (expert 

systems shell ), the gamut of programming languages, some of whi ch excel at inference 

engine bu ild ing, and of knowledge eng ineering environments to bui ld inference engines. 

In the early development of com puter programs for expert systems, it became clear that a 

number of programming task s were repeated in every program, while the coding of the 



33 

knowledge specifi c to the problem area changed trom one program to another. This leads 

to the development of expert system shells. In expert system shells, the components 

common to all expert systems are separated from the knowledge base. This means shell s are 

basically knowledge based systems stripped off their domain knowledge, which permit 

relatively easy bui lding ofa new system by addi ng a new knowledge base (Ford 1991). 

However, shell s are only one type of software designed to facilitate the building of 

knowledge-based andlor intelligent systems. They are relatively constrained and inflexible 

compared to artifi cial intelligence programmillg lang/lages, although increasingly shells 

come with bui lt-in 'procedural languages (in which case the user can devise customized 

routines to do things not already provided for in the shell) and with interfaces to external 

programming languages. 

A number of programming languages have been developed which are particularly well 

suited to building intelligent computer systems. An increasing number of intelligent 

knowledge based systems and shell s are being written in languages such as C to ensure 

maximum efficiency and portabi li ty to a variety of computers . LISP and PROLOG are two 

of the best known artifi cial intelli gence languages. A shell can enable a system to built 

quick ly with relati vely little (in some case minimal) programming expertise. Languages are 

flexible but require relatively high levels of programming skill requiring a lot of training time 

and effort to achieve reasonable levels of experti se (Ford 199 1) . 

Some of the popular expert systems shells which have been used in the development of 

expeli systems include Advisor-2, Crystal, Explorer, 1 st Class, Intelligence-I , Knowledge 

maker, Knowledge Pro , Leonardo, and Level S Object (Fo rd 199 1). 
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Some commercial development tools which combine aspects of expert systems and 

hypel1ext are already on the market. These include Neuron Data's Nexpert object which 

allows the association of expert systems with HyperCard stacks; Texas instruments 

HyperTrans which performs, using AI techniques, an analysis of documentation and 

suggests the most appropriate hypertext links to create; Hyperbase, from cogent software 

Ltd ., which permits the development of intelligently adaptive documents; 1 st class HT, from 

I st class expert systems which has been used to develop diagnostic systems which can 

access maintenance documentation online; and KnowledgePro fo r Windows, from 

knowledge Garden, Inc. which features support for decision trees & hypertext (Littleford 

1991). 

2.5.3 KnowledgePro 
The expert system shell KnowledgePro for windows will be used for this research because 

of the facilities that it oft'ers and its avai lability at the School. 

KnowledgePro has a full-b lown language especially designed for creating expert systems 

with hypertex t capabi lity. Its built-in language has about 120 commands. It includes 

commands for li st manipu lat ion, string operat ions, screen and fil e input/output, debugging, 

and logic and arithmetic operations (Seyer 1991) 

KnowledgePro allows to create intelligent hypertext that can provide structure and guidance 

to users as they explore a hypertext netwo rk. The problem with many hypertext systems is 

that users get lost and do not know what nodes they have and have not seen. With 

KnowledgePro, one can avoid this problem by structuring an intell igent hypertext that can 

ca rry on a dialogue with the user. For example, the system might say: "you looked at nodes 
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A, X, L, and M, but it seems you might have missed the main idea that connects these 

nodes. You might want to see node Q for further information." Or "you have been 

reviewing nodes about (say) computer music. Which particular aspect of this computer 

music do you wa nt to consider next?". KnowledgePro helps the user structure and control 

hypertext presentations. User can download KnowledgePro's run-time system and a few 

simple knowledge bases (Seyer 1991). 

KnowledgePro has special functions fo r returning values from what are called "topics". A 

topic in KnowledgePro is a kind of amorphous object that can behave in different ways. A 

KnowledgePro topic can: 

hold commands, like a procedure; 

share values, li ke a variable; 

return values; 

inherit values; 

be linked into a hypertext network. 

An interesting feature of KnowledgePro is that when a user asks a question in the process 

of wo rk ing through a decision tree, it is possible to easil y mark certain words or phrases as 

hypertext buttons. 

2.6 HYPERTEXT AND EXPERT SYSTEMS IN BUSINESS 
The emerging technologies of hypel1ext and expert systems offer a powerful new 

mechanism for solving common problems of information management faced by commercial 

and industrial organizations. 



36 

Commercial organizations are beginning to learn that their business is information at least as 

much as it is steel, or automobi les, or paper goods (Parunak 1991). The information 

challenge facing a modern business is huge, not just in terms of the amount of information 

that must be integrated, but also in terms of different kinds of material to be handled. Few 

of the many categori es that any firm needs to manipulate include contracts, standards, 

government regul ati ons, corporate mi ssion and policy, project plans, supplier information, 

product documentatio n, product design , production programs, maintenance instructions, 

interna l business reports, etc. 

These diverse documents refer to each other copiously and often exhibit dependencies on 

each other. A hypertext is currently the most promising technology to cope with this 

challenge. 

Various hypertexts systems developed by vanous authors have been discussed in the 

literature. Glasgow online was a hypertext project created using Apple's HyperCard in 

1988-89 at the Uni versity of Strathclyde. It was a community database designed for end 

users wanting information about Glasgow, and included information on accommodation, 

food and drink, travel, places of interest, shopping, commercia l and business etc. (Anderson 

1992). 

MacPhail ( 199 1) developed two hypertext systems. One is a hypertext guide to researchers 

who are looking fo r alternat ive causes of AJDS . The second hypertext is a guide to 

immigration and new immigrants to the Hamilton area, Ontario, Canada. The two systems 

were created using PC- Hypertext. MacPhail is striving to many journalism and hypermedia. 
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Winters et al (1 99 1) developed DaTa KnowledgeBase systems which contains all 

accounting and auditing information. DaTa provide rapid, easy access to specific answers 

without presuming any knowledge of the material by the user. 

Diaz and Minor ( 199 1) developed ML-rNFO, an online multimedia information center, to 

help financial analysts tlying to access information di stributed across a local area network 

for a large New York-based financia l institution usi ng ToolBok as a development tool. 

Bannon ( 199 1) developed the Perseus project which presents students with a world of 

ancient Greek li terature and culture in which to travel, explore and learn. 

Hypertext has also been used in guide to opportunities in volunteer archeology (plaisant 

199 1), conversion of Oxford English Dict ionary to electroni c format and automation of Dr. 

Dobb's Journal (1991), etc. 

A number of expel1 systems in routine use are achieving dramatic cost reductions and other 

benefits in bu siness applicati ons. Ford ( 1991) li sted as an example of expert systems which 

brought about signifi cant benefits to be: Reuters' Topic Identification System which 

automatically indexes news stories for input to their Country Report s and Textline database; 

Roll s-Royce's MEEPLES expert system that helps plan some 1500 meetings per annum and 

produce personal diaries for staff; Marks and Spencer's GASS expert system which helps to 

screen applicant s for graduate management interviews; Briti sh Nuclear Fuel's TRANAID 

which helps in ad vising o n regulations produced by the International Atomic Energy 

Agency; OCEX (Order Clea ring Expel1 System) which is in use at Hewlett Packard's 

Boblingen Medica l Division in Germany that checks orders for medical products and helps 

staff deal with orders; the UK Department of Social Security'S Retirement Pension Forecast 
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and Advice expert system which has halved the time to prepare a personal pension forecast 

to approx imatel y ten times; XCON (Expert Configurer) whi ch is used by Digital E quipment 

corporation to co nfi gure orders for DEC computers; CONFI GURER which aids in 

computer hardware and software configuration and selection; RBEST which diagnoses 

fai lures in disk dri ves, etc. 



CHAPTER 3 

BUSINESS INFORMATION IN ETHIOPIA 

3.1 INTRODUCTION 

3.1.1 Background 

Ethiopia, with an area of 1. 1 million sq uare kil ometers, is the 8th largest country in Afri ca 

It has a population of about 55 l11illi on, and is located in East Africa Agri culture is the 

mainstay of the economy, accounting for 42% of GOP, 80% of tota l employment and 85% 

of the country's fo reign exchange earnings. The manufacturing sector is still in its infancy, 

with a share of 12% of GOP and 11 % of expon revenue: whereas the service sector 

accounts for abou t 38% of GOP . This implies that the contribution of the business and 

industry sectors is insignificant in the share of the countly' s economy. This condition was 

aggravated by the absence of an enabling environment for business expansion and stan-up 

during the previous regi me (Minist ry of Planning & Economic Development 1994). 

The government change in 1991 brought about the shin fi·om a centrally command economy 

to a market-oriented economy in which the private sector has to play its role of engine in 

the economic development of the nation. In line with th is, the government has taken 

various mea sures to encourage the business communi ty, some of which are (Busi ness 

Development Action Plan (BOAP) 1994): new Investment Code, new tax poli cies, new 

foreign trade policies, new urban land-lease legislation, new labour code, eliminat ion or 

most price controls; and new tinancial sector policies. 

Since the beginning of these liberalization measures, various business projects have been 

started. But besides these measures, accurate and timely information should be provided 

This is what necessitated thi s stud y. 
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3. 1.2 Definition 

Organizations can be classified according to whether they are intended to meet the needs of 

the entire population or just a portion, and whether profit is an objecti ve . Those 

organizations whose primary ai m is profi tability are business organi zations. Some of the 

long-term aims of a business orga ni zation are expansion, di versifi cation and monopoliza tion 

of products and markets. These aims are facil ita ted thro ugh the use of information to 

improve the company's competiti ve advantage (Clifton and Sutcliffe 1994). 

Within a business environment, any information that SUPPOilS business dec ision can be 

considered business in format ion This encompasses such fields as current affa irs, science, 

technology, psychology, government regu lations, economic, demographi c and social trends. 

Business information encompasses the range of pub li shed and electronic sources and 

services which are available to the bus inessman to aid him in reaching cOllllliercial 

judgments and decisions (Campbell 198 1) The generation of information and it s now 

through an organization's di ffe rent fu nct iona l areas is a prerequisite fo r the efficient support 

of the operational and management structure of that organization. However, effecti ve use 

of the informati on can only come about if the ent ire process is undertaken in an orderly 

fa shion. The mechani sm which enables an orga ni zation to achieve thi s is an informati on 

system in general and business informa tion system when it refers to business orga ni zations. 

Clare et al ( 1987) defined an infonmtion system as the mechanism which provides the 

means of storing, generating and di stributing information for the purpose of supporting the 

operat ions and management funct ions of an orga nization 
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Ga rland ( 1986) defined business information system as a consortium of infonmtion sys tem, 

professionals, computing equipment, systems software , data communications, application 

programs, busi ness data, and text and graphi cs in fo rmation It s purpose is to provide 

business end users - managers and professionals - with better control over the ir 

environment. 

F1lI1hermore, Tom ( 1988) defined business information systems as a set of procedures that 

provides data for planning, controlling, and managing an orga nization. 

In any case, business information encompasses the range of publ ished and electronic sources 

and services which are available to the business manager or employee to aid him in reaching 

prudent judgments and decisions. The cross-disciplina ry and cross-institutional nature of 

business information ca ll s for information deli very from dive rgent sources. 

3.1,3 Classification of business information 

Business information can be classified into different categories. Some of which are 

di scussed below. 

3.1.3. 1 Tntema/ and eJo:terna/ in/ormation 

In any business decision si tuation, req uired info rmat ion is derived f,'om both internal and 

external sources. Internal information is taken from the reco rd s of a firm . Internal sources 

provide informat ion concerning the firm' s financial structure, personnel characteristics, 

organizational structure, product ion problems, and so on . External information is deri ved 

fro m industry relat ed publicati ons . External sou rces provide informati on abo ut 

environmental characteri stics such as lega l requi rement s, political circumstances, the 

economic scenario, and competitors activities . Internal information sources indicate internal 

strengths and weaknesses of the finn while external informat ion sources indicate busi ness 
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opportunities and threats from competitors (Campbell 1981). This study deals mainly With 

external information. 

3.1.3.2 lntersectoral !J~forlllaliol1 

Business informat ion can also be classified into the following sectoral catego ri es (Somogyi 

et al 1987) 

I . General management information which is common to most business concerns which 

includes perso llnel and labour relat iolls, productivity, finance, accounting, data 

processing, advert ising, marketing, and bibl iograp hi c information. 

2. Company information which includes information on specific acti vities, fi nancial 

conditions, capi tal structure, size, charges aga inst the company, areas of trade in which 

the company engages, sa les and personnel of particu lar companies, as well as joint 

ventures, holdings or subsidiary compal1les, analysis of payment record , 

recommendat ions on cred it limits, mergers and acquisitions. 

3. Industry information whi ch encompasses trend s, forecasts, government regulations 

affecting the indu stry, leadi ng companies within an industry, and interlocking 

directorates. 

4. Economic and demographic info rmation which consists of prices, business cycle, 

regional trade sta ti sti cs, corporate stati sti cs, consumption patterns, money sup pl y, 

interest rates, exchange rates, stocks and shares, bonds, future markets, predictive 

Illodels and economic theory. 

5. Internationa l business and foreign trade which incl udes all of the areas listed above 

deal ing with foreign sources 

Many sources contai n information spanning several of these categori es. Indeed the 

categories themselves are not mutually exclusive. 
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Clifton and Sutcli!Te ( 1994) classi fi ed information into fi ve level s; namely international 

information, national information, corporate information, departmental info rmation and 

individual information based on the usage of information. Furthermore, information can be 

classified as strategic information which is related to long-term planning policies and most 

impol1ant to top management; tactical information which is used for short-term planning; 

and operational info rmation which applies to short-term, perhaps hourl y, running of a 

department. 

Business information system can be classified as transaction processing systems, 

management information systems and decision support systems based on their usage by the 

three level s of management; namely, operational , tactical and strategic, respectively (Tom 

1989) 

Business information can also be classified into two broad categories based on the source of 

information; namely, electronic sou rces and published sou rces. 

3. 1.3.3 Electronic Sources o{'Business III{,o f'll1atiol1 

Electronic sources of business information may be ava ilabl e in the form of ei ther online 

databases or CD-ROM databases. Though CD-ROM da tabases are not as up-to-date as 

online databases, they are now in wide use all over the world . Databases availab le on CD-

ROM can be classified as bibliographic da tabases, catalogue and book trade databases, 

qu ick-reference databases and multimedia databases (Rowley 1993) . The num ber of 

publishers and products in the CD-ROM da tabase market- place is conti nuing to increase. A 

major issue for the futu re of the medium is the success with which the consumer market can 

be established . Thi s market is particu larly likely to develop for multi-media products The 
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Australian Business Journal on CD-ROM whi ch features more than 970,000 current records 

and provid es a complete proflle of Au stralia 's business sector; PAIS on CD-ROM which 

provides bibliographic indexes to the social and politi cal literature of business, po li tica l and 

other social sciences; Wilson Business Abstracts which is a comprehensive database 

providing abstracts of current bibliograp hic information frol11 over 345 maj or business 

journals; BNI- British Newspaper Index on CD-ROM which provides electronic gu ide to 

ten quality British newspapers; 1996 Guide to Building Products and Book Publishing in 

Britain are examples of CD- ROM databases that provide indexes and bibliographic 

inforl11ation about business literature (CD-ROM directory 1996) 

Most online business databases are obtained through subscriptions from online ve ndors. 

The online hosts or vendors are organiza ti ons with su ffi cient hardware capacity which have 

developed software systems to enable users to search the database on the host's cO l11put ers. 

SOl11e of the online vendors that provide online business databases are : DIALOG, BRS, 

Mead Data Control, ADA data services, Reu ters, Bri tish Telecol11, Financial Times Group, 

Data Star, Euronet , European Space Agency Information Retrieval Service, Blai se Line, 

ORBIT, Dow Jones News, and The Information Bank (Rowley 1993; Convey 1989) 

Some of the most common online databases are: News Banks and News databases which 

provide information in all subjects including legal, business, financial , industrial and 

economic informati on; fNFORM whi ch covers the literature of l11 anagement and provides 

abstracts; Management Contents wh ich is a database of bus iness and management 

inforl11ation; NNJ (National News Index) wh ich provides complex index to articles 

publi shed in the Wall Street Journal , The New York Times and The Christian Science 

Monitor; NDEX (Newspaper Ind ex) which provides comprehensive index to articles 
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(business and nonbusiness) whi ch have ap peared in major US newspapers; Sta ndard and 

Poor's News Online which conta ins full tex t information and weekly news covering over 

9000 US companies (Rowley 1993 ; Convey 1989 ; Hal-t iel' 1990) 

There are also online patent databases. The maj or online patent databases are WPI (Wo rl d 

Patent Index), CLAIMS (CLass code, Ass ignee, Index, Method Search), US PATENTS, 

CA Search, INP ADOC (International Patent Documentation Center) , APTTA T, Euro pean 

Patents Register, and Pat Search. 

3.1.3.4 Published Sources o(bllsiness inforlllation 

The published sou rces of business information are di rectories, magazines, services, trade 

association publications, government publications, books, yea rbooks, encycloped ias, and 

pamphlets or books publi shed by organi zations work ing in specia l Ileids. BI/siness 

magazines carry the st OlY of changi ng methods in meeting continuing problems, li st the 

market records that indicate the costs of production , report on new developments, and in 

general reflect the ever-changing pattern of industry today. Services are developed to meet 

pmticular needs in special fie ld s and are adapted to their purpose through publication format 

and timing_ Trade directories open the door to markets and to sou rces of study, and reflect 

the status of a particular industry and those it serves. Govemmellt reports. in their 

utili zation of nationwide questionnaires, return to the busi nessman in usab le form the ove r-

all average by which hi s progress may be measu red. Trade associations, by cooperative 

effort, provide data on the problems best so lved through un ited act ion. Book pl/blishers 

recurring questions and provide the answer in tex ts that , through their intensive trea tment of 

different phases of business activity, aid in progress. All the publications and their co ntents 

form palt of the great reservoir of information at the disposal of the executi ve ware of the 

power that lies in effecti ve use of print (Campbell 198 I) 
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3.2 PROBLEMS OF EXISTING BUSINESS INFORMATION IN 

ETHIOPIA 

Skill ed use of business information can mean the difference between success or failure in the 

business world . There is no doubt about the hunger of Ethiopian businessmen for the very 

fast information service. But unfortunately this is a subject on which the business 

community is strangely reticent. There is no public outcry on the pan of potential users for 

a better information service. Only those attempting to satisfy the need are aware of the 

scale of it. 

Some of the reasons for the existing poor business information infrastructure in Ethiopia are 

identified to be (BDAP 1994) lack of public business libraries, lack of business 

publications, lack of commodity market news, lack of patent information, inability of 

Eth iopian businesses to issue financial reports, lack of publi cly available market inform31inn 

about prices, absence of literature deal ing with indu strial technology, lack of professional 

information services, sources or advisol-y services, absence of business gu ide information, 

absence of cooperative schemes and restri ction of access, absence of company and trade 

libraries, lack of private business news services or databases, unava il ab ility of specia li zed 

finan cial services and absence of a national information poli cy. 

Gezahegn (1995) also identified problems of the current business information in Ethiopia to 

be: the diffi cul ty of in formation seeking activity which requires to gather in formation by 

visiting all concerned organi zations as the information is scattered throughout many 

sources; lack of user education and sensiti za tion of users on the impol1ance of business 

information; and lack of proper lllechani sm for updating available statistical information 

which minimizes the va lue of informati on . 
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There are different organizations involved in providing business information . Some of the 

organi zations and inst itu tions are (Gezahegn 1995) Ministry of Trade and lndustry, Region 

14 Trade, IndustlY and Tourism Bureau, Ethiopian Chamber of Commerce, Lnvestment 

Office of Eth iopia, Cent ral Stat istical Authority of Ethiopia, Addis Ababa Chamber of 

Commerce, Ethiopian Standardizat ion Authority, Mari time and Transpol1 Corporat ion of 

Ethiopia, Ethiopian Air Lines, Et hiopian Customs Authority, National Bank of Ethiopia, 

Ethiopian Freight Transport corporation, Et hiopian Shipping Lines, Inland Revenue 

Authori ty and Commercia l Bank of Ethiopia 

Because of the large number of businessmen in Addis Ababa, and its direct link with the 

business community as well as being a bridge between the government and the business 

community, the Addis Ababa Chamber of Commerce has been taken as a case and further 

discussed in the section that fo ll ow. 

3.3 ADDIS ABABA CHAMBER OF COMMERCE 

Addis Ababa is the capital city of the Federal Democratic Republic of Ethiopia. It has a 

populat ion of2, 112,737 as of October 1994. Addis Ababa is di vided into six ad ministrative 

zones,27 woredas and 305 kebeles (Central Statist ical Aut horit y 1995) 

The first Chamber of Commerce founded in Ethiopia was the Addi s Ababa Chamber of 

Commerce (AACC), established in 1947 by the General notice No. 90. The AACC is the 

oldest and relatively better equ ipped to meet the growing demand of entrepreneu rs of all 

city chambers in the cou ntry. Its establ ishment was necessitated because of the felt needs 

to : 
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• advance industry and commerce, 

• render information to members; 

• create relat ionships with chambers of commerce and indusu-y in other countries; 

• provide forums where members can come together to di scuss business and 

economi c problems and seek solutions; 

• tra in members and potentia l members in va ri ous areas of business act ivities; and 

• publicize the country's products and services to domest ic as well as foreign 

markets. 

In order to rea li ze its objecti ves, the AACC has the fo ll owing orga ni zat ional structure (See 

Figure 3. 1) : General assembly, Broad of Directors, and a Secretariat. f'Ul1hermo re, several 

working committees, each of which is focusing on specific li ne of trade, are designated to 

assist the board . These committees include: foreign trade promotion, domesti c trade and 

services, finance and tax affa irs, and industry. The AACC has th ree departments under the 

Secretary General ; namely, Trade Information Depart ment , Trade Promoti on Department 

and Administration and Finance Depart ment. 

The AACC provides it s members with trade information service through it s trade 

information depat1ment as one of it s basic acti vities. The informa ti on needed by 

entrepreneurs are wide-ranging and incl ude info rmation on: products and sources of sup pl y, 

sales prospects for exportable products, market trends and developments, consumption 

patterns, import rules and regulat ions of different countries, marketing conditions and 

requirements, pri ce leve ls, distribut ion channels, bilateral and multilateral trade agreement s, 

t rade fair and exh ibiti ons in other countri es, technology transfer opponu nities, finance and 

investment and joint ve ntures. 
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To enhance the fulfillmen t of these tasks, the Trade Information Department of the AACC 

has: 

• an Information Service Division responsible for co ll ecting, analyzing, processing, and 

di stributing of business information ; 

• a Publication Division responsible for the publication of a monthly newsletter and 

directories of its members; 

• a Documentation Center which contains works of references, directories, trade journals, 

government publications and trade in~lIiries; and 

• a systems and programm ing di vis ion for it s computeriza tion act ivit ie s. 

The AACC undertakes andlor facilitates promotional activities, in volving trade fair s and 

organization of sell er's mi ssions ab road through it s Trade Promotion Department 

This study did not inves ti gate the problem with in AACC but rather concentrated on 

determining the information req uirements of the business community 
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( General Assembly ) 

Board of Directors ) 

Secretary General ) 
Committee Legal Services " J Coordination 

Audit and r Public Relati ons ) Inspection l 

Tracie Promotion T rade I itfonnal ion Admin istrati on and 
Department Department Finance Department 

I I I 
/ 1. Resea rch Division " / 1. In format ion Service " /1 Accounts Division ", 

2. Training (lnd Seminar 2. Printing Division 2. Pe rso nnel 
Division 3. DoclIlllent ation Adm inistrat io n and 

3. Trade Fair Division ~ . Systems and Genera l Ser\' ices 
...,j 

"- Programming ...oil "- ~ 

Figure 3.1: Organ izational Structure of the Addi s Ababa Chamber of Commerce 
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3.4 SURVEY OF THE INFORM ATION REQUIREME NTS OF THE 

ADDIS ABABA BUSINESS COMM UNITY 

A questionnaire was di stributed to the selected sampling units and responses obta ined (See 

Section 1. 5 for the sampling method). Data on the responses of the sampling unit s were 

entered into a computer using Data Entry If and analyzed using SPS S PC+ version 4.0 

Statistical package. The total sample size was taken to be 497 and the sa mple size for 

agency, Import, Export, Manufact uring and Services was taken 10 be 25, 300, 90, 41 and 

4 1 respectively. The response rate was found to be 54 .3% for the total sample (270 

respondents) and 50% fo r export (45 respond ents), 52.3% for import ( 157 respondents) , 

63.4% for services (26 respondenrs), 72% for agencies( 18) and 58 .5% fo r manufacturers 

(24 respondents) . 

The organizations surveyed fal l into one of the three categories: pri vate, pal1nership and 

public/government organi zation (see Tab le 3. I ). 

T bl 3 P a e .1 ercentage 0 f orga lll zatIons surveyec Ib y type 
Ty pe of or:,!a nizat ion A},!c II CY IllIport Expo rt Manlifac ilirill ~ Se rvices Tota l 

Pri v<ltc company 66.7 <JX.7 gg.9 75.11 92 .1 81.7 

Pa nnersilip 33.3 1.3 S.9 S.] 7.7 1-1 . I 
Publ ie/Government 0.0 0.0 2.2 16.7 0.0 2.2 

As can be seen in Table 3.1, 83 .7% of the respondents were private compani es, 14 .1% were 

paI1nership and 2.2% were public/government organizations 

3.4.1 Information Requirements 
Almost all (98.9%) of the respondents unde rlined the imponance of information in their 

daily business activities. This percentage va ried slightly for the different strata as 94 .4% of 
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agency, 98 .7% of import , 100% of export , 100% of manufacturing and 100% of the 

services sector underlined the importance of information in their daily business activities. 

Once it was determined that the respondents believed that information was vital for their 

dai ly business activities, an attempt was also made to assess which type of information is 

needed by which sector. Foreign trade information was chosen as first and second priority 

by 46.7% and 15.6% of the export respondents, respectively. Out of the importers, 64.3% 

and 15 .3% of the respondents chose foreign trade information as their first and second 

priorities, respectively; fUlthe rmore information on customs procedures was chosen by 

impOIt respondents among which 2.9% chose it as their top priority, 33 .8% as their second 

priority, and 29.3% as their third priority Regarding agencies, 38.9% and I 1.1 % chose 

foreign trade information as their first and second priority, respecti vely. Furthermore, 

information on banking procedures was needed by agency respondent s, out of which 16 7% 

chose it as their first priority; 5.6% chose it as their second priority, and 27 .8% as their 

fourth priority. 

In the manufacturing sector, info rmation on commod ity prices, exchange rates and interest 

rates was chosen by 20.8% as their top priority while 25 .0% chose business opportunities 

as thei r top priority. In the sel-vices sec tor, as that of the manufacturing sector, informat ion 

on commodity pri ces, interest rates and exchange rates was needed by 18.2% of the 

respondents as their top priority, and 23.4% and 25 . I % chose company di rectory and 

business oppoltu nities as their first priority respectively. 

Table 3.2 shows percentage of respondents by different business areas showing their top 

priorities. 
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Table 3.2 Percentage of respondent s by business area showing their top priority 
informat ion 

BliSillc .~ .~ Arc:1 
Type of Info rmation Agl' IIc") ' IIIIJl0l1 Expo.'! i\ lallllfa Sl' I"'i l't,S 

l'l urill~ 

Fore ign Trade 38 .9 64.3 46. 7 16 .7 2.S 
Inlemationai agreements all trade 5.5 2.9 6. 7 125 0.0 
Economic and Social indicators 16.7 3.8 I 1.1 8.3 6.7 
Company director·,' 0.0 10.2 15.6 167 23.4 
Customs procedures 16.7 2.9 4.4 0.0 0.0 
Bankino, procedures 16.7 5.4 2.2 0.0 18.2 
Company fonnation and rCl!i stralioll procedures 0.0 0.0 2.2 0.0 3.8 
Business Opportuni ties 0.0 3. 2 4.4 25.0 23 .1 
Commodity Pr ices, cxchnngt: rates il1ld il1l..;n.::sl rates 0.0 5.4 6. 7 20 .8 IS.2 
Investment Code 5.5 0.0 0.0 0.0 3.8 
Customs Tariffs 0.0 1. 9 0.0 0.0 0.0 

Tota l 100.11 IIJfLII 11111.11 11111. U 11111.0 

In relation to where they are currently getting information, 76.7% of the agencies said they 

are getting it from the Ethiopian Chamber of Commerce (AACC) and mass media; I I. 1% 

sa id from government offices; and another 11 . 1% from government offices and mass media . 

2 1 % of the im pol1ers are getting the in fo rmation they need from the AACC and informal 

contact wi th people; 10.2% from informal contact with people; 8 .9% from AACC and 70% 

from AACC and mass media. Concerning expol1ers, 26 .7% indicated AACC as their main 

source of informa tion ; 1 1. 1 % get information from Et hiopian chamber of commerce, 

another I I. I % from other means; and still another 1 I. I % from AACC and mass med ia. In 

the manufacturing sector, 16.7% sa id they are getting information fi'om the AACC , another 

16.7% from AACC, Ethiopian Chamber of Commerce and mass media ; and 33.3% from 

AACC and government offices. Rega rding the service sector, 23 . 1 % get information 

through informal contact with peo ple; 15 .4% from government offices; 19 .2% fro m 

informal contact with people and mass media; 7.7% from AACC and 7.7% from mass 

media . 
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In the quest ionnaire, a quest ion about the type of in formation the business peopl e use was 

also includ ed . In response to the question , 27 .8% of the agencies indicated that they use 

market information; I I. I % use management information; another I I. I % use both statistical 

and management in formation ; I I. I % use stati st ical, market and management information; 

and 11 .1 % use stati stical , market, bibliographic and management information. Regarding 

importers, 58.6% use market information while 10.2% use market and bibliographic 

information and 8.3% use market and management information. Out of the export 

respondent s, 59. I % use market in fo rmat ion; 13 .6% use stati st ical and market information; 

and another 13.3% use market and bibliograp hi c informati on In the manufacturing sector, 

37.5% use market and bib li ograph ic information; 33.3% use market information; 25% use 

statistica l and market information Regarding the service sectors, 62.5% use market 

information while 12 .5% use market and management information 

Generally, taking all the respondent s of the sectors as a whole, it was found out that 54 .7% 

of use market information; 12.4% use market and bibliographic information; 7.9% use 

stati stical and market informat ion ; and the rest various combinations of statistical , market , 

bibliographic and management information . 

Regarding the purpose to which infonmtion is needed, 50% of agencies needed for 

economic ana lysis, financial management and planning, 16.7% needed for economic 

analysis, financial management , planning and to be informed and anot her 16.7% for planning 

(Table 3.3 ) 



T bl 33 P a e urpose 0 f Ii uSing III ormat ion III ao encles 
Pu rpose Percent 

Planning 16.7 

Economic analys is. financial management and planning 50.0 

Economic analysis. financial management. planning and to be informed 16.7 

Others 16.6 

Information usage for importers is sho wn in Table 3.4; 18.5% of importers needed 

information fo r being informed ; 14.6% for economic analysis, financial management, 

planning and to be informed and so on. 

T bl 34 P a e f urjJose o · f lISlI1g 111 ormation b \' Importers 
Purpose Percent 

Planning 12.7 

To be illfonned 18.5 

Economic ana lysis & planning 10.8 

Economic ana lys is 9.6 
Financial management 7.6 

Economic analysis. financia l managemellt. plan ning & to be informed 1~.6 

Others 26.2 

Table 3.5 shows percentage of exporters classi fied by the purpose for whi ch information is 

used. Out of the exporters, 28.9% needed information for economic ana lysis and financial 

management; and 17 .8% for economic analysis ; and so on. 

T able 3.5 P urpose 0 f Ii uStng.tn ormation by exporters 
PllqlOSC Percent 

Economic analysis 17.S 
Financia l managclllcnt 15.6 

Planning 13.3 
To be info rmed Il.l 
Economi c ana lys is and fina ncial management 28.9 

Others 13.3 

Table 3.6 shows percentage of manufacturers classi fi ed by the pu rpose to which information 

is used. Out of the respondent s, 37 5% needed informat ion for economic anal ys is. planning, 
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financial management and to be informed , 25% needed information for planning and 20.8% 

needed information for economic analysis and planning. 

T bl 36 P a e urpose a f b uSll1g 111 ormat ion Dy manu acturers 
Purpose Pcn:cnt 

Planning 25 .0 
Economic analysis & planning 20 .X 
Economic analYsis. plaIlJlin ~. financial management and to be informed :17.5 
Oillers 16.7 

As shown in Table 3.7, 23 .1% of the service sector needed information for planning 

purposes; 15.4% just to be informed ; and another 15.4% for fin ancial management and 

planning. 
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T bl 37 P a e urpose 0 f . ~ uSlllg In ormation b )y services sector 
PUI"I)()SC Pel"cent 

Planning 23 . ] 

To be informed 15.4 
Financial mana~eme l1t 11 .5 
Financial management & planning ] 5.4 

Economic analys is 7.7 
Economic analysis & financial management 7.7 

Olhers 19.2 

As far as the sati sfact ion of the users with the available information is concerned, the 

responses received were as follows: 66.67% of the agencies, 80.8% of importers, 80% of 

exporters, 70.8% of manufacturers and 76.9% of services were unsa ti sfi ed (Figure 3.2) 

The result showed that there is rea ll y an acute shortage of info rmati on lo r the bu siness 

community. 

e 

Percentage 

Agency 
Impor1 Export n9 

Services 
Business Area Manufacluri 

Figure 3.2 Graph showing satisfaction of respondents with th e 
available information 

I ~ Unsatisfied 1 
Ii Satisfied 

It was al so attempted to test the null hypothesis that the bu siness people are sat isfied wi th 

the ava ilable information . The test result was found to be signifi cant at the 5% significance 

level except for agencies indicating that the nu ll hypothesis should be rejected(X'( 11 = 2.0 

with p=0. 1573 for agencies, X'(11=5993 wi th p=O.O for import , / , ,,= 16.20 with p=O.OOO 1 

fo r export, X'( 11=3 1667 with p=.0412 lo r lllanulilcturing, /(1 1=7 5385 with p=0.006 anci 
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X2(1)=87.8370 with p=O.O for the total sampl e size) and conclude that the business people 

are not satisfied with the available information. 

Major problems for the absence of adequate information fo r their business act iviti es were 

identified. The respondents were given three major problems to choose, namely, absence of 

an organi zed and integrated information service, low level of recognition of the va lue of 

information and inadequate fi nancial capability. Out of the agencies who responded 

"unsati sfied" wi th the availab le information: 55 .6% said that the main reason is the absence 

of an orga ni zed and integrated information se rvice, 22 2% sa id that it is because of the 

absence of an organized in formation service, low level of recogni lion of the value of 

information and inadequate financial capability. OUI of the import respondents, 69.7% 

attributed the lack of information to absence of an organized information sen, ice; I 1.4% 10 

absence of an orga ni zed information service and low level of recogni tion of the va lue of 

information. Regarding exporters, 58 .3% beli eved that the major problem is absence of an 

organized information service; 13.9% 10 low level of recognition of t he va lue of information 

and I 1. 1 % to absence of an organized information service and low level of recognition of 

the va lue of information. In the manufactu ring sector, 47 . 1% blamed the absence of an 

organized informat ion service as the major problem, 17.6% blamed low level of recognit ion 

of the va lue of information . As regards the service sector, 60% responded Ihal Ihe major 

problem was the absence of an organized informal ion service while 15% attribuled the 

problem to absence of an organized information service and low level of recognition of the 

value of informat ion. Some also mentioned outdated and unreliable stat istics. 

In general, taking the respondents of the different seClors who ll y, it was found out that 

64 .5% of the respondents attributed the problem to the absence of an organized and 
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integrated in fo rmation service; 7.5% att ributed the problem to low level of recognition of 

the value of information; 4.7% attributed the problem to inadequate financial capabilit y; 

11 .7% attributed the problem to both the absence of an organized and integrated business 

information system and low level of recognition of the value of information ; and 84% 

attributed the problem to the absence of an integrated and organized information service, 

low level of recogni tion of the value of information and inadequate fina ncial capability. 

This impl ied that almost all of the busi ness orga ni zations had recognized the va lue of 

information (to the extent that their level of recogni tion of the va lue of information is low) 

and ca ll ed for the development of an orga ni zed and integrated informati on system which 

caters for their informati on needs 

Furthermore, a question was incl uded in the quest ionnaire to rate the informat ion they get in 

re lation to quant ity, quality, up-to-dateness, cost and coverage. The result is given in Table 

3.8. 

3.4.2 InfoJ'lll ation Technology (IT) usage 

With regards to iT, 72 .2% of agencies used a combination of computers, fax machines and 

telephones; while 32 .3% of importers used computers, fax and telephones, 26 .9% used fax 

machi nes & telephones and 19.2% used telephones only. Regarding ex porters. 39 .5% used 

computers, fax machines & telephones; 16 .3% used telephones & fax mach ines & 186% 

used telephones only. In the manufacturing sector, 47 .8% used computers, fax machines & 

telephones, 2 1.7% used telephones. In the services sector, 69.6% used telephones and 

2 1.7% used comput ers, telephone & fax machines. 
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Table 3.8 Percentage of respondents in relation to quantity, quality, up-to-dateness, cost and coverage of information they get 

Quantity Qual ity up - to - datcncss cost coverage I 

VG G F P VG G F P VG G F P VG G F P VG G F P 

Aoencv 
~ . 22.2 27.8 33.3 16.7 22 .2 33.3 16.7 27.8 22.2 38.9 22.2 16.7 35.3 17.6 41.2 5.9 00 47.1 11 .8 4 1 2 

Import 6.4 31.2 28.7 33.8 10.8 12.7 20.4 56.1 10.3 21.9 33.5 34.2 20.6 13.5 38.1 27.7 5.S IS. I 26.5 497 

Export 11.1 11.1 62.2 15.6 13 .3 24.4 40.0 22.2 15.6 222 46.7 15.6 13.3 33.3 42.2 11.1 2.2 31.1 40.0 267 

ManuCaciuring 1 ~.O 17.4 17.4 52.2 21.7 17.4 8.7 52.2 26.1 17.4 30.4 26. 1 34.8 8.7 30.4 26.1 4.8 0.0 33.3 61 9 

Ser\'ices 4.0 24.0 36.0 36.0 0.0 36.0 28 .0 36.0 0.0 17.4 56.5 26.1 26.1 8.7 52.2 13 .0 0.0 17.4 ~J5 391 

Overall r~spOI1S~ 8.6 25.7 34.3 31.3 II 9 18.7 23 . 1 46.3 12.5 22.3 367 28.4 22 .1 16.3 39.5 22.1 4.2 20.7 299 452 

VG- Ver~r Good 

G - Good 

F- ra il' 

P-Poor 
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The purpose to which the computer IS put to use also varied (for those who used 

computers). Out of agency respondents, 18 .8% sa id that they used the computer for word 

processlllg, financial analysis, stati stical analysis and record s management. Regarding 

imp0l1ers, 27.8% said that they used the com puter for worel -processing. Concerning 

expol1ers, 56.0% responded that computers were used fo r word processing In the 

manufacturing sector, 53.3% sa id tha t they used for word processing whereas 30% of the 

services sector said that they use for word processing, and another 30% for other purposes 

(See Table 3.9). 

T bl 39 P a e ercentage 0 f respon d ents b I y purpose to w llC 1 computer IS use d db an Jy sector 
I'urpos(' A""IH'" 1111 JlH1 Ex W I"( ~l:l llu rat' turin!; Sl' I'vi l't'S Tufa l 

Word Processing and Desktop Pliulishin ~ (WPDP) 1 R.8 27.8 56.0 53.3 30.0 34.l'! 
Financia l Analysis and Forl!casling (FAn 0.0 0.0 0.0 0.0 0.0 0,0 
Statistical Analysis(SA) 0.0 IA 0.0 6.7 0.0 1.4 

Records Management RM) 6.3 9.7 0.0 no 0.0 5,~ 

Olhers like Ticket Preparation) (0) 12.5 V: 00 6.7 30.0 ).1 

wrDP. FAF. SAand IU"I 18.R 6.9 0.0 0.0 10.0 5.8 

WPDP and FA F 6.3 2.8 gO 0.0 IU.O .. U 

WPDPand RM 6.3 19 . ~ 0.0 0,0 10.0 J(J? 

WPDP and SA 6.) 5.6 12.0 6.7 0.0 5.X 

FAY. SA and IUd 0.0 0.0 0.0 O.U 0.0 1.4 

WPDP. F AF alld SA 0.0 0.0 16.0 00 0.0 2.9 

FAF and R1\·! 12.5 6.9 (j.U 0.0 10.0 5.8 

FAF and SA 6.3 4.2 8.0 13.3 0.0 5.8 
WPDP, F AF and RM 0.0 12.5 00 0.0 0.0 8.0 

WPDP. SA and RM 6.3 0.0 0.0 13.3 0.0 2.2 
Total lUO.O lUO.O 100.0 100.0 IOU.O IUU.O 

Regarding the acqui sition of the IT, 77.8% of the agencies said they pu rchased while 22 .2% 

said by other means(like lease, borrowing, etc.). Out of the import respondents, 76.0% 

said they acquired th rough pu rchase, 20.9% said by other means (lease, borrowing, etc.). 

As regards the exporters, 76.2% sa id they bought the equipment and 214% said by other 

means (lease, borrowing, etc.). In the manufacturing sector, 77.3% sa id they bought the IT 

wh il e 22.7% said they acquired through ot her mea ns whereas 63 .6% of the services sec tor 

said that they acquired the IT through purcha se, 31 .8% th rough lease or borrow and the 

other 4.5% acquired through gift . 

. Th(! \ ,,!lU I..! O.()'j ;, lo r all sectors mellllS Ih:1I It \\ :IS chosell ill COlllbillalioll \\1 111 nlhcr pl1rposes bill nOl alone 
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As regards their pla n to introduce or further develop the use of IT, 100% of the agencies, 

85.6% of the importers, 100% of the eXpo lters, 79.2% of the manufactu rers, 72.2% of the 

services sector have a plan to introduce or further develop the use of IT (See fi gure 33) . 

Agency .;)""1'0 (t Exporl "' .... u.{<o'- Services 

Bu sine ss Arefur .. n~ 
Fig ure 3.3 Graph Shw oin g pe rcentage of respondent s w ilh regard s to 
their future plan for IT 

L-______________ _ 

Ow ith plan 

[J no plan 

The respondent s were also asked whether they will make use of the proposed system if 

some aspects of their inform ati o n requirements we re au tomated, 94.4% of the age ncies, 

69 .4% of the importers, 88.9% of exporters, 83. 3% of the manufacturing sector and 50% 

of the services sector said they will use. 

Since costs are incurred in the produ cti on, processing, and di sseminati on o f in for mati on, a 

questi on was included in the questi onnaire to assess rheir willingness to pay fo r the 

in fo rmati on they will be gett ing . The responses were very encouraging as most of the 

respondents agree to pay. This is reall y a good indicati on of the dying away of the o ld 

belief " in formation is free" (See T able 3. 10 and Figure 34) . 
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Table 3.10 Percentage of respondents by sector as regards their willingness to pay for 
information 

Agency 

ImDor! 

EXDort 

Ma nufacturing 
Services 

p 

e 

c 
e 
n 

a 

9 
e 

0/0 in favour 
77.8 
65.0 
88 .9 
91.7 
38.5 

% aoainst 
22.2 

3. 1 
00 
00 

15. 3 

0/0 Non rcsnonsc 
00 

3 1.8 
I L II 

8. 3 
46. 2 

o In favour 

I_ against 
IIlI non response 

Figure 3.4 Graph showing percentage of respondents 
opinion to pay for information 

The technical capacity of the respondents was also asked. Almost all agencies (944%), 

43.9% of the impolters, 42.2% of ex pon ers, 50% of the manufacturers and 15.4% of the 

services sectors responded that they have the technical capacity Whereas 5.6% of the 

agencies, 29.9% of the imponers, 46.7% of the eXpol'ters, 41 7% of the manufacturers and 

46.2% of the services sector sa id that they do not ha ve the techni cal capac ity 

If some of their information requirements are automated, they were asked through which 

medium of informa tion they wa nt to get the information. The result is tabulated in Table 

3,11. 
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Table 3.11 Percentage of responden ts by choice of medium of information provI sion by 
sector 

Medi um of informntion Age ncy Import Ex port ManufllCturing Services Tot al 
urovisioll 
Hard copy (paper) (HC) 23.5 43.3 50.0 45 .0 50.0 43.6 
Floppy di sk (FD) 35.3 14.4 7.5 0.0 28.6 149 
"JllfOlioh E·mai l (EM) 5.9 3.0 2.5 0 .0 0.0 1.5 
Cent ral Database (CD) 23 .5 15.4 15 .0 20.0 143 16.4 
HC and I'D 5.9 8.7 7.5 15.0 7. 1 8.7 
EM andCD 5.9 2.9 0.0 0.0 0.0 2.0 
I'D and CD 0.0 9.6 10.0 0.0 0.0 7.9 
HC, I'D and CD 0.0 2.7 0.0 10.0 0.0 2.0 
HC and CD 0.0 0.0 2.5 10.0 0.0 2.0 
FD and EM 0.0 0.0 5.0 0.0 0.0 1.0 
Tota l 100.11 lUll. 0 tIlO.O 100.0 tOO.O lOO.O 

A question was asked to determine the appropriate place in which the pro posed aut omated 

system wo uld be install ed and mainlai ned. The responses obta ined were tabula ted and 

presented in Table 3. 12 . 

Table 3.12 Percentage of respondents by choice of the place to install the system and by 
sector 

C h os(, 11 I'hWl' A ,e:(, lI o ' f Ill IlOI" EX(lO I"j i\ l a nufa,'fu l"in tl Sl' I ' \ ' jn's Total 

Addi s Ababa Chamber of COllllllerce(AACC) 50.0 45.5 67.5 55.0 47.1 5 1.2 
Ethiopian Chamber of CO lllllh.:rcc (ECC) {I .O 1.8 5.0 {I.O 11.8 2.9 
Ministry o fTmdc <Ind Industry (MTl) 16.7 1:5 .2 20.0 2U.O 17.6 16.9 
Others (any place or own premi ses) (0) 1 I. I S .!) 0.0 15.0 23 .5 9.2 

AACC, ECC and MTI 16.7 1) .8 u.u 0.0 u.o 6. 8 
MTI and 0 5.5 11.0 U.o II .U 0.0 1.0 
AACC and ECC 11.0 3.6 2.5 lJ .0 (lU 2.4 
AACC and MTI U.O 6. 2 5.0 U.O 0.0 4.3 
AACC, MT! and 0 00 4.5 00 0.0 0.0 2.4 
AACC, ECC alld 0 0.0 4.5 0.0 10.0 0.0 2.9 
Tota l tllll.O 11111.0 100.0 LOll. 0 t 110.0 11111.0 

An open ended qu estion was al so included in Ihe questi onnaire in whi ch the respondent s 

were asked to forwa rd their opi nion about Ihe usefu lness of IT in their busi ness aC livities. 

Almost all of the respondents ha ve underli ned that IT is vital for the success of their 

bu siness. 

The majo rit y of the respondents chose AACC to be the best place fo r the proposed system 

to be insta lled and maintained . Accordingly, an interview was conducted with the offi cia ls of 
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the AACC, Secretal-y General and Trade In formation Department to assess their 

willingness to host the system and their tec hni cal capacity (see Annex II and 1Il for 

Interview Guide and Persons Interviewed) as well as the approach they use in providing 

information to the business people. 

There are va ri ous ongo ing and planned projects related to information at AACC among 

which a project to link to the world chambers of commerce and another project for trai ning 

are worth mentioning, according to the Trade Information Department Head . They have 

adeq uate capacity (both in terms of equipment and skill ed manpower) to provide high-tech 

based information sel-vices to the business community and they ha ve shown high interest in 

this research in it s immense contribution to so lving the informat ion problem that the 

business community is facing. 

The AACC provide information sel-vices to researchers, members as well as nonmembers. 

Unti l now they are providing informat ion free of charge but they are now contemplating to 

introduce charges. In their conclusion, they underlined that they ha ve a plan to provide 

accurate and timely information by employing the latest IT equipment. 

3.4.3 Summary 

As the sUlvey result sho wed, there is a general awareness about the usefu lness of 

information in business activities as 98.9% of the respondents underscored the importance 

of information . The sUlvey resu lt also showed that different areas of business activities need 

different types of information as those engaged in foreign trade (import-export ) need 

foreign trade information and information on customs procedures as their top priority while 

the manufacturing and the selvices sectors need information on commod it y prices, exchange 

rates and interest rates as a top priority. Regarding the sources of information, almost all of 

; 
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the respondents had mentioned the AACC Concerning the sati sfaction or the bu siness 

community with the availab le information, 78.52% of the respondents were unsati sfied with 

the avail able information as can be seen in Figure 3.2. 

It was al so found out that most of the business community use either or al l of computers, 

fax machi nes and telephones as an IT equipment. Concerning Comp uter usage, most of the 

respondents are using it for word-processing (as can be seen in Table 3.9) whi ch indi cates 

that computers are not used for storage and retrieval of business information and hence 

under utilized. The business community has also recogni zed the absence of an organi zed 

and integrated onli ne information service to cater for thei r needs as 64 .5% of the 

respondent s attributed the problem of inadequate informati on to the absence of an 

organized and integrated informat ion serv ice. 

Furthermore, 87.3% of the respondents have a plan to introduce or furthe r develop the use 

of IT and 69.6% of the respondents agreed to pay fo r the info rmat ion they wi ll be getti ng. 

Thi s impli es that the business com muni ty has recognized the global trend in taking 

advantage of the advances in IT as a major l~l c t Or in their business acti vit ies al though they 

are not using it for the time being because of the absence of an organi zed and integrated 

info rmation service or low level of technical capac ity. The business community has also 

indicated AACC to be the idea l place fo r the proposed automated info rmat ion system to be 

install ed and maintained (See Tab le 3. 12) . The AACC has also shown int erest 10 host the 

system and al so has the techn ica l capacit y. 

The emergmg technology of hypel-text offers a powerful new mechani sm for so lving 

common problems of info rma tion management litced by commercial and ind ust ri al 
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organ izations. Hypertex t is becoming a popu la r means of storing and present ing la rge 

bodies of online informat ion . The increasing use of hypert ex t to store in formation has been 

matched by increased interest in ret rieval techniques fo r hypert ext systems. Unfo rt unately, 

users often become di so ri ented while naviga ting a body of information represented as a 

hypertext. Several approaches to all eviating the problem of di sori entation have been 

proposed, one of which is usage of expert-system as a front-end to a hypertex t database. 

Therefore, based on the information requ irements of the business community di scussed 

above and the different groupings of informat ion the AACC use in providing information 

(i.e., info rmation on Govern ment Regulations, Business Opportunities, Ind icators, Foreign 

Trade, different procedures, etc), in thi s research an attempt is made to develop a 

prototype hypertext-based bu siness informati on system with expert interface to be used by 

the business community after ap propriate testi ng and validation. 



CHAPTER 4 

SYSTEM DESIGN ISSUES IN THE DEVELOPMENT OF THE 

PROTOTYPE 

4.1 INTRODUCTION 

The major cha ll enge facing a hypertext au thor is that of organizing compl ex material in a 

suitable way. Therefore, a systematic approach to hypertext structure is essential in the 

design of hypertext. 

Most hypeliext authors agree that hypertext developers face two different (but strongly 

correlated) tasks: developing a network of nodes and links, and filling the nodes' content. 

By ana logy with the software engineering field , the terminology olilhorillg-ill-Ihe-/wge is 

used to refer to the development oCthe structure of the network and OIllhorilig-ill- lhe-slllolI 

to refer to the development of the cont en ts of the nodes (Schwabe et al 1992). 

Authori ng-in-the-Iarge can exploit commonalties between applications of a given domain, 

and it can be to some extent independent of the medium - establishing a connect ion between 

two nodes is somewhat independent of the representation of the contents oC the node. 

Authoring- in-the-small is st rongly dependent on the medium (filling in the text in a node is 

much different from filling in animation, a sound , or a picture) . Moreover, aut horing-i n-the­

small is more dependent on specifi c app li cations. 

On the other hand, Shneiderman et al (1991) argued that a hypert ex t has two sets or 

structures : 



69 

• The logical sfme/llre of a hypertext which IS imposed by the author. This includes the 

relation shi p between lin ks in the database (tree, network, graph) , the relationship of 

links to nodes and the content and des ign of individual nodes and networks of nodes. 

• Authors usuall y have much less freedom when it becomes to define the physical 

sil'llcfllre of a hypertext. Layout, typography, user input , and other aesthetic concerns 

are always heavil y influenced by the hypertext delivery platform and development 

system. 

Thus, the author of a hypert ext mu st des ign the logical structure keeping possible physica l 

configurations of both the development and delivelY systems in mind . 

4.2 NODE AND LINK DESIGN CONSIDERA TlON 
The size of nodes is an important design considera tion . Shneiderman et al (199 1) 

recommended the foll owing techniques to chunk art icles into small pieces: 

• Instead of di scussing a subsidialY topi c which is not the main subj ect of an article, yo u 

can just allude to it and designate a phra se that refers to it as a link . You can make that 

topic the subj ect of its own arti cle, or at least give the topic a descri ption which can be 

called up by readers. If readers are interested in more information about thi s peri phera l 

topic, th ey can follow it s link . 

• The same technique can be applied to detail s. Rather than including detailed 

information in an arti cle, you can simply reference it and create separate arti cles from it. 

This shi eld s readers from unnecessa l·y detai ls, but provides a path reaciers can foll ow 

when it seems relevant. 

Moreover, an algorithm suggested by Shneici erman et al (1 99 1) for the design of hype rt ex t 

links is given below 
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• Identify the domain of discourse so thilt il context is estilb li shed. Meilningfulness is 

highl y depend ent upon cont ext. 

• Identi fy pre-ex isting knowledge which the individual needs for complete understanding. 

Make such knowledge ava il able through the links so that the reader can access it and 

process the remainder of the informat ion mean ingfu ll y. 

• Present the information in logical sequence so that the in format ion that comes first 

provides context for the informat ion that follows . 

• Identify detail s that the ind ividual ca n obtain to elaborate the information in the initial 

presentat ion . When constructing a detail leve l, apply these same ru les to it. 

After di scussing nodes and links, the next co nsiderat ion is storage of links. Hypert ext 

systems must have some way ofpennanen tl y sto ring nodes and links of the user 's networks. 

The most common forms of storage are ti le systems and databases (Hall et al 1990). 

There are two ways to im plement nodes in a standard file system: storing each node in a file 

or putting all the nodes in one big fil e One ad vantage of having each node as a separate file 

is that each node is individual ly accessib le without locki ng out the other nodes li'om the 

other users. The di sad vantage is that the speed of creat ion and access is limited by the 

speed of fil e creation and access in the opera ting system . The major di sadvantage of putting 

all the nodes into a single file is that there can not be mu ltiple concurrent users of the same 

hyperdocument, unless special file lock ing and concurrency control fa cilities are prov ided. 

Another problem with a single file fo r all nodes is that if some of the nodes are large then 

the fil e may become unmanageable. In thi s resea rch a single fil e is used for storage of nodes. 



71 

Database storage (specia lly relati ona l) has several advantages, the main one being that 

database technology is designed precisely to add ress the problems of using files for 

permanent storage. But, relational databases do not necessaril y provide a natural tit with 

the network structure of hypel1ext , and thi s imposes a number of problems. 

There are a number of different approaches in representing nodes and links on window -

based interfaces. One approach is to ha ve each node in a separate window, with multiple 

overlapping windows . Another approach is to have a single window where each node is 

expanded in place 

The structure of the hypeI1ext database is a major factor that determines how easy it is to 

create, use, and update . One way of organizing a hypertext database that simplifi es 

browsing and authoring is a hierarchi cal structure 

In a hierarchical structure, each node has a pa rent (superconcept) and a child (subordinate 

concept) unless the node is a starting point(root) or an end poi nt (leaf). A hypertext 

database organized as a hierarchy can be drawn as a tree structure with no cross-over link s 

A hypertext database that allows multiple links between parent and child nodes is not a 

strict hi erarchy but a network (S hneidennan et al 1989 7)(See Figure 4 . 1) 

The advantage of hierarchical structure is th at aillinb mu st follow an orderly route through 

the tree, connecting the superordinate and subordinate concepts The disad vantage of 

hierarchical stru ctu re is that nexibilit y of the link among nodes is limited All nodes lTlust be 

linked together via some su per/subordinate concepts, not in an arbitral-y manner Being able 
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to link any pair of nodes results in a much richer network of relationships - albeit more 

difficult to create, use and maintain . 

Figure 4. I Hierarchi ca l tree structure (left) and network str-ucture (right) . 

In thi s research, the main hypel1 ext database is hi era rchi cal in structure but some of the 

nodes wi ll have a network structurc. 

4.3 USER INTERFACE DESIGN CONSIDERA TlONS 

Hypertext systems should offer a powerful and use r-f;-i end ly interface to enable rapid alld 

convenient access to large vo lumes of informati on In des igning a user interface for 

hypertext, researchers must know how users seek informat ion in traditional prin t systems 

and existing electro nic systems and have an understanding of the basic cognitive processes 

that guide in formation seeking. 

In the pro totype system, an ex peJ1 system is to be used as a fron t-end to a hypeJ1ext 

information base. In general , there are three met hods of ex plori ng a hypertext (Sm ith and 

Wilson 1993) 

• following links and opening successive nodes: 

• searching by text string, kcyword or attribute value; 

• using a browser (grap hi cal representation of the network) . 
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Research has shown that there are differences between the procedural and often iterati ve 

types of information retrieval employed by expel1s and the more informal method s used by 

naive users (Smith and Wilson 1993). Thus expert users tend to use one of the search 

methods whereas naive users are more likely to browse. The use of an ex pert system as a 

front end to a hypel1ext information base gives another method of information ex traction . 

In effect the expel't system provides a fourth information retrieval strategy which allows 

more focused search methods to be employed by naive and expert users alike. Smith and 

Wi lson ( J993) draw such a system schemati ca ll y as shown in Figure 4.2. 

EXPERT 
SYSTEM 

HYPERTEXT 

Figure 4.2 Hypertext with expert interface 

It has been suggested that hypertext systems are only useful when users already know what 

they are look ing for and can identity information by how it is referenced (that is, linked) or 

labeled within the system. In these instances the user can search the information ba se using 

keywords or by following successive links. When a user is exploring the network for 

general information a browsing strategy may be more appropriate . However, there are 

situations in whi ch none of these information retrieval methods are sa ti sfactory (Sm ith and 

wil son 1993) 

• browsing may lead to dead ends; 

• links may not be meaningful to the user, 



7-1 

• the user may know what information is required but not know where or how to 

fi nd it ; 

• the user may not know what information is required or may even be unaware 

that additional information is required . 

In these situations an ex pert system interlace can be used to narrow the search for 

information based upon the user 's needs. This type of hybrid hypertext-expert system is a 

hypertext information base with an expert information retri eval suppon too l. With these 

systems, cont rol over the informati on rests mainly with the user who hand s over to the 

expel1 system when required. Cont ro l returns to the user when the requi sit e in fo rmation is 

found so that the user can continue to browse or follow li nks . In other words, the expe rt 

system is acting as an additional information retrieval method which ass ists bo th expert and 

naive users in identifying their information needs and search methods and in finding the 

relevant information Therefore, these systems grea tl y reduce the problems expert systems 

have had in catering for different user ab ili ties and experience. 

The expert interface to hypel1ext database reduces both the amount of irrelevant materi al 

seen and also the degree of unnecessal-y interaction. The navigation problems of hypertext 

associated with browsing are al so largely overcome with these systems as they fa cilita te 

more formal methods of informati on retrieval within hypertext. Thus, while users may be 

permitted to browse parts of the hypert ex t network they will have ent ered the netwo rk at a 

point known to be relevant to their informati on need and their current task, and therefore 

their chances of becom ing ' lost in hyperspace' are much reduced (S mith and Wil son 1993 ) 
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4.3.1 Human-Colllputer-interface (B C I) considerations in hypertext design 

Designing a hypertext places a number of demands on the author III terms of the 

presentation of material used and the ways in which the reader shou ld interact with the 

material. These demands can be di vided into two general categories - sIalic and dy"alllic. 

Static design issues cover the layo ut and presentat ion of both the material deli vered by the 

hypertext and the link s on a parti cular screen to other pa rts of the hype rt ext. Dynamic 

design issues address navigation through the hypert ex t and the ways users are able to 

combine or compare information in diffe ren t part s of the hypertext. The handl ing of these 

two groups of design issues can be aided by the application of appropriate des ign princip les 

and guidelines, with dcsigll prillcij)les representing the general concepts which underli e the 

hypertext design process and the f.{lIidelillcs indicating specific features which have to be 

considered (Hardman et al 1990) 

Hardman et al (1990) identitied design principles applicable to hypertex t authoring to be 

consistency, mental processing, ease of learning and use, flexibil it y, and task compatibi lit y. 

They further classified des ign guidelines into four fun ctional areas, namely, user action. 

informat ion di splay, dialogue design and online assistance whi ch are di scussed below. 

4.3.1. J U.~er action guidelines 

D isplay of lillks - When reading a hype rtext , the data input from the reader is restri cted to 

selecting and act ioning a link . To help the reader with choosing a link, the positi ons of the 

links on the screen shou ld be obvious. 

4.3. 1. 2 in/iJl'llla/ion di.I]!la)' guidelin cs 

Highlighting crilical illfonllCilioll- certain parts of the informat ion conta ined in the 

hypertext may be particula rl y important . This information should be highlighted in order to 

draw readers' attention to it. Highlighting should only be used for a small proportion of the 

informat ion on the screen. 
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Di.lpla)lllecessC/l )' illjiJr/'lwtioll - the items a reader requires on a sc reen are: (i ) a clear titl e; 

(ii ) the information the reader is interested in ; (iii) ind ications of where the links are with in 

this material; (iv) other links to known places in the hypel1ext; and (iv) suffic ient context 

information to inform readers where they are currently. 

4. 3. 1.3 Dialogue desigl1J:uidc/in cs 

COlltext for displayed il!forlllatioll - readers shou ld not be requi red to remember where they 

are; so when they arrive at a new screen after actioning a link there should be suffi cient 

information to reori ent themselves. In formation on what the current section is, and where 

in the current section the reader is, should be eit her immediately avail ab le on the screen, or 

directly accessible by a mecha ni sm made known to the reader. In hypert ext systems which 

all ow scrol ling, extra care is needed to ensure that suflicient context information is 

available. 

Reading extended illjimnCltioll - where immediately relevant informati on takes up more than 

one sc reen the reader should be able to move easily between the relevant displays . 

Terminology and Wording - any wording the author uses to guide the reader should foll ow 

standard guidelines (i) terminology should be fa mil iar (o r there should be easy access to 

defin itions) and consistent; (ii ) abb reviat ions should be explained; (ii i) sentence structures 

should be simple; (i v) instructi ons should be aflir ill ative and in the active vo ice. 

Consistent f ormats - the layout of the material across different sc reens should remain as 

consistent as possibl e. For exampl e, al ways keep the contents and help section bu tt ons in 
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the same place, arrange si milar types of information in si milar ways conts and sty les should 

be used consistently throughout the hypert ex t. 

4.3.1.4 Online assistance 

Help il1 /lsillg Iillks - the hypel1ext author has only to dea l with a small part of aiding the 

reader since the hypertext system it self should take care of many of the reader's 

requirements. The "errors" a reader is li kel y to make are click ing on an it em which is not 

linked, or action ing the wrong link . In the !-irst case some hypert ex t systems al low the 

author to di splay a message. In the second case some hypertext systems all ow readers to 

backtrack to where they just came from, otherwise the author can include link s to take the 

reader back. 

He/p a/ways ((voi/ohit! - help at a genera l level and help specific to the reader's current 

position should always be available and obtained th rough a standa rd procedure, e.g., a help 

icon is al ways displayed on the screen . 

These gu ide lines and principles suggested by Hardman et al (1990) ha ve a dual functio n. At 

the outset, the principles and guidelines alert the autho r to the fea tures that need to be 

designed in to the hypert ext. At a later stage when a prototype hypertext is ava ilable, the 

guidelines can be used as a check li st to view the structure, presentat ion and potent ial 

readab ili ty of t he hypertext. 

Therefore, these design guidelines and principles are fo ll owed in the design of the prototype 

system. 
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4.4 DEVELOPMENT MODELS 

A basic hypertext development model g iven by Barker (1993) is given in Figure 4.3. One 

fairly obvious limitation of thi s model is it s linea r nature. While many wel l-defined 

hypertext projects are likely to follow a linea r strategy, many others will not. Indeed, many 

more compl ex deve lopment projects will often involve the creat ion of a ' prototype' system. 

Inherent in thi s approach wi ll be the use of iteration and back-track ing in order to ident ify 

the most beneficia l way to proceed (Barker 1993) 

Despite its obvious limitat ions, Figure 4.3 serves the useful purpose of indicating two 

impol1ant aspects of a hypertext develo pmen t project : first , the nature of the basic 

processes involved ; and second , the rough order in which these different processes should 

be performed. 

Content and St ructu re Specifica ti on 

Scripting 

Text Production 

iJl tegration, Intcrli llking and Synchronization 

Evaluation and Testing 

Figure 4.3 Basic Hypertext Development Model 
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4.5 PROTOTYPING 
Because hypertext systems can be fa r complex than convent ional interactive systems, the 

linear development model described in Figu re 4.3 is frequently an inappropria te one to use. 

Instead, a cycl ic, it erati ve development approach is oft en a more suitable one to adopt 

Inherent in the use of thi s approach is the creation of a development ' prototype' (Girma 

1996). 

Prototyping is a method for systems development in which the system developer produces a 

system prototype in a short time. The pro totype is a rough version of the system on a small 

scale. Developing a prototype helps the developer understand the problem and its domain , 

id entify the scope of the system, and choose it s future expansion. By na tu re prototyping 

involves a number of iterations, th rough which the prototype is gradu all y altered and 

expanded to meet orga ni zational needs (Zahedi 1993) 

A prototype is not a ' real' system, it may not have full versions of all data fi les or sUppOl1 

all the procedures and functionality of the des ired system, but it should be able to perform in 

a way which demonstrates the mos t pert inent characteri sti cs. Prototyping is oft en found 

useful for exploring part icular part s of a system that have the most direc t relationship with 

the operating environment , for exampl e interactive user interfaces (Avgerou et al 1993 ). 

One fundam ental idea which permea tes the noti on of prototyping is the development or a 

working system - or some part of a system - usi ng faciliti es which speed up it s constructi on 

and facilitates subsequent change and refi nement Prototyping shou ld be thought of as the 

method of quick systems component construction, which is adopted wit hin the rramework 

of a broader systems development approach or methodology to solve co ntenti ons between 

analysts, users, software and hardware (Avgerou et al 1993). 
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Quick prototyping or rapid prototyping is the proccss of quickly building and evaluating a 

series of prototypes and requires the avai lability of tools that offer modularity and plasticity 

It all ows one to create and test input designs, terminal dialogues, and simple procedures. In 

other words, in developing a hypertext, the prototype would be used to test ou t the screen 

layouts, color combinations, button designs, link strategies, interaction methodol ogies and 

various other design parameters on just a part of the system (Girma 1996) 

Wong (1993 ) suggested that like all approaches to software development, qu ick 

prototyping consists of three generic phases: defin ition, development , and maintenance. 

The definition phase focu ses on what. That is during the definition , attempts are made to 

identify what information is to be processed , what func tion and performance are desired , 

what interfaces are to be estab li shed , what design const raints exist, and what evaluati on 

criteria are required to deflne a successfld system. Thus, the key requirements of the system 

and the software are identified 

The development phase focuses on how. The development phase of the prototyping 

approach in vo lves a quick des ign . The quick design focuses on representation of those 

aspects of the software requirements outlinecl. Quick design also leads to constl'u ction of a 

prototype. 

The maintenance phase focuses on change that is associated with erro r correct ion, 

adaptation requ ired as the software evolves, and modification due to enhancements brought 

about by changing requirements . The maintenance phase reapplies the steps of the 

defi nit ion and development phases, but in the context of exist ing software . Thus, the 
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prototype is evaluated and used to refine requirements for the software to be developed. A 

process of iteration occurs as the prototype is tuned to satisfy the requirement until a 

software which meets the objectives has evolved. 

In this study the quick prototyping approach is used for developing the system. 

4.6 GENERAL STRUCTURE OF THE PROTOTYPE SYSTEM 

Before discussing the design of the prototype system, it is important to determine what the 

new system is expected to perform in terms of its functional specification. Therefore, the 

funct ional specification of the new system can be stated as: 

• Even if the information requirement of the business community was studied, given the 

time li mit for the thesis, only foreign trade information (import, export, customs tariffs, 

import-export procedures) is addressed in the prototype. 

• The prototype system di splays the requested in fo rmation in a window which can be 

scrolled up, down, left and ri ght as well as saved in a file and/or printed on paper. 

• The prototype system would inquire the user and depending on the response the user 

accesses the hypertext database either through the table of content s screen in which case 

the user navigates freely at hi s own pace or through the expert interface which enables 

the user to access the database by di splaying the needed information and then browse. 

• Since users came with different abilities in using computers, the expert interface facility 

is expected to help them in finding the right information by guiding them to the 

requested info rmation. 

In the design of the prototype system, design of the hypel1ext database and the design of the 

expel1 interface are involved each of which is discussed below. 
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4.6. 1 Hypertext database design 

From the interviews held with the officials of the AACC and observing their fi les, it was 

found out that they classify information into Ind icators, Company Directory, Business 

Opportunities, Foreign Trade classified by commodity type, country of source and 

dest inati on, Procedures, Government Regulations, Prices, Useful Addresses, and P laces of 

Interest. Each of these classifications in turn is categorized into di fferent categories. These 

categories are the basis of the hypertext database design. The conceptual diagram of the 

hypertext database showing the classifications and their further subdivisions is given in 

Figure 4.4. Furthermore, the tree structure shown in Figure 4.5 shows in detail the 

relationship between the different classifications of the business in fo rmation in a hierarchical 

fashion. In thi s study it is assumed that this categorization presents a sati sfactory worki ng 

model. 

For developing the prototype, foreign trade related informat ion have been used. This is 

because, most of the respondents indicated that foreign trade information is their top 

priority as discussed in Section 3.4, Chapter 3. The hi erarchi cal di agram for foreign trade 

in fo rmati on showing the nodes and the links is given in Figures 4 .6 (for export) and 4.7 

(for import). The links are indicated by the underli ne and the relationship between links 

(which link is linked to which link) is shown by the numbers preceding them. For example, 

as can be seen in figure 4.6, 7.0 is linked to 7. 1, 7.2 and 7.3 . Furthermore, 7. J is linked to 

7. 1. I and 7. 1.2; and 7. 1. 1 is linked to 7. 1. 1. 1, 7. 1. 1.2, etc. The nodes which contain the 

actual informati on are indicated by the node head ings. 

Foreign Trade informatio n can be classified into Im port , Export and Commercial 

representati ves . Export and Import information are further classified by country and 
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commodity type (according to AACC). Government Regulations can consist of, among 

other things, customs tariffs which is classified into 2 I Sections and different chapters under 

each section. For instance, Section I contains 5 Chapters whose hierarchical structure is 

shown in Figure 4.8 (Customs Authority 1993). Related with foreign trade information. in 

addition to customs tariffs are, Import export procedures. The Import-Export Procedures 

can be classified into methods of International Trade Payment, Application for Letter of 

Credit(UC). functi ons of UC, and documents supporting UC whose hierarchical Structure 

is Shown in Figure 4.9 (AACC) 
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Figure 4.8 Hierarch ical Strllcture showing customs tariff information. 
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The hypertext database is basically hierarchical In structure But Since Import , Export. 

Customs Tariffs and [mp011-Export procedures are related to each other, there are some 

links which connect one from the other in a network structure as can be seen in Figure 4. 10 

below. 

lmpol1-Exp011 
Procedures 

Import In fo rmation 

Customs Ta n'ifs 

l<iglll'e 4.10 Network structure showing the links among forei gn tnllic related 
information 

4.6.2 Expert Interface Design 

There can be many access paths to the hypert ext database. The user can navigate the 

hypertext simply by clicking on an appropriate hypel·text links or ca n use the expert 

interface facility just to di splay only the needed information For the expert interface to the 

hypertext database, rul es can be embedded into the database and when one wants to use thi s 

faci lity, he/she will be presented wi th a set of questions and the user is expected to choose 

one of the options depending on hi s/her choice until he reaches the node conta ining the 

requested information Therefore, a production rule can be generated ['o r each hierarchi ca l 

structure . The rules fo r foreign trad e related information is summarized below using 

pseudocode. 



./.5.2.1 Exporl 

4.5.2.1.1 Export by commod ity type 

Rule J 

90 

If Jnquil)' is about foreign trade and if it is c.'\ port and if il is by commodity type and if li ve animals then 
lillk to node 7.2 .1.1 

end . 
Rule 2 
If Inquiry is about foreign trade and if it is c:\port a ile! if it is by commodit y type and if Butter and other 
fat s and oils then 

end . 
Rule 3 

link to node 7.2. 1. 2 

If Inquiry is abollt foreign trade and i f it is c,'\port and if it is by cOllllllodity type and if Vcgcltlblcs then 
link 10 node 7.2. 1.3 

end . 
Rule 4 
If Inquil)1 is about foreign trade and if il is export and if it is by cOllll11odity type and if CoITcc then 

link to node 7.2. 1.4 the node shuwn in Figure 4.(i 
end . 

elc. 

4.5.2. 1.2 Export by country 

Rule J 
If Inqui l)l is about foreign trade and if it is export Hnd if it is by cOllntry and if Djibouti then 

end . 
Rule 2 

link to node 7.2.2 . 1 the node shown in Figure -... 6 

If Inquiry is about fore ign trade and ir it is expo rt and ir it is by country and ir Gambia then 
link 10 node 7.2.2.2 

end. 
Rille 3 
Ir Inquiry is about roreign trade and ir i t is export and ir i t is b .... cOllnlr~ ' and ir Kc n ~ ' (l thcn 

link to node 7.2.2.1 

end . 
Rille 4 
If Inquiry is about foreign trade and ir il is expo rt <wei ir il is by cou ntry anel ir Lcsotho then 

link 10 node 7.2.2.4 
end. 

ele. 

-1.5.2.2 COJllm ercial Representatives 

Rille I 
Ir Inqui ry is about roreign trade and ir it is Commcrcia l Counsclors <:lbroad thell 

link to node 7.3 ~ the node shwoll ill di splayed ill Figure ~.(i 
end . 

./.5.2.3 IlIIporl 

4.5.2.3.1 Import by Commodity type 

Rille J 
Jr Inquiry is about rorcign Irade and ir il is Illlport (l lld i f it is by cOllllllodity 1~ 'pC and ir milk (lnd crClllll . 
not co ncentrated thell 

cnd . 
Rille 2 

link 10 node 7. 11.1 
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1£ Inquiry is aboul forc lglll radc and if il is Import alld if II is b~ CO JlltIlOdll~ t~pc and If Butter find olher 
fat s and oils from milk then 

end. 

Rule 3 

link to node 7.211.2 

II Inquiry is aboul foreign trade and if il is Imporl and if il is by cOllllllodity type and if cheese and curd 
then 

link 10 node 7. 1. 1.3 
end . 

Rule 4 
If Inquiry is about foreign trade (I nc! if it is Import a nd if il is by co mmodity type and if Wheat and Meslin 
then 

link 10 noele 7. 1.1 .5 .-. ----- the node shown in Figure ~,7 
end. 

etc. 

4.5.2.3.2 Import by Country 

Rule 1 
If lnquil) ' is about foreign trade and if it is Imparl and if il is b~ ' Country and ifDj ibolili thell 

link 10 node 7.1.2. 1 
end . 
Rule 2 
If InquiJ)' is (lbout foreign lnldc and if il is Import and if il is by Coulltry (lnd if Gambia then 

link 10 node 7. 1.2.2 
end . 
Rule 3 
If Inquiry is about foreign tr<lcic and ir i1 is Import and if il is by Coulltry and ir Kenya thcll 

link 10 node 7.1 .2.3 
end. 
R ule 4 
If Inquiry is about ro reign trade and if it is Imporl (lnd ir it is by Country and ir Lesotho 

link 10 node 7.1 .2.-1 
end. 

eiC. 

The Structure chan ror Import Clnd E.'\port is given in Figure·L II . 

4.j.2.4 Customs TorUl .... 

Ru le J 
If Inqui ry is about Government Regu lat ions and ir it s Customs Tarirfs and if Live Ani mal s: Anilll(JI 
products and if Jive anima ls then 

encl . 
Rule 2 

link 10 node -1 .2 . 1.1 

If Inquiry is about Govc rnment Regulatio ns and ir its Custo ms Tariffs and ir Li\'c An imals: Anima l 
Products and irrvfeal and cdiblc mcal offal then 

end. 
Rule 3 

link 10 node -1.2.1.2 

If Inqui l)l is about Government Regulations and ir its Customs Tariffs and if Li\'c Anima ls: Animal 
Products and if Fish Hnd Crustacea ns then 

link 10 node -1 .2 I 3 
end. 
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Rule ~ 
If lnquil) ' is about Gm"c rIlmcnt Regulations and if il s Customs Trl f irrs <I nd if L I\ 'c A lll lI lCl1 s: A lll ll1l1 [ 
Products and if Diary Produce: birds. eggs: natur,d ll o ll c~ thell 

end . 
nu lc 5 

lillk 10 1I0de ~ .2. 1 . ~ 

If Inquiry is about Government Regulations (lnd if il s Customs Tmiffs and if Li ve Animal s: Anima1 
Products and if Products of Anilll fl i Ori gin 

link 10 node 4.2. 1.5 
end. 

ele. 

4.5.2.5 Import-Expor' Procedure!', 

nulc I 
If Inquiry is about Procedures and if it is Import-Export Procedures and if Methods of In ternational Trade 
Payment then 

end. 
nule 2 

link 10 node 3.2 . 1 

IfTnquiry is about Procedu res and i f it is Impon-E.'\ pon Procedures and if FUllct ions of Lie then 
link to node 3.2 .2 

end. 
nule 3 
If Inquiry is about Procedu res and if it is Illlport -E:,pon Proced ures and i f Appl ic€l\io lls for LIe then 

link to node ] .2,3 
end . 
nu lc 4 
If Inquiry is about Proced ures (l nd if it is Irnport-Expor1 Procedures if it is DoclIlIlent s Support ing LlC Clnd 
if Commercial Invoice then 

end. 
nulc 5 

link 10 node 3.2 .-1.1 

If Inquiry is about Proced ures and if it is llilport -E.\:port Procedures ifit is Doculllents Support ing LlC and 
if Air Transport DocuJl\cntthcn 

end. 
Ril le (, 

link to node 1.2A.2 

If InquiJy is about Proccdures and if it is Import-E.\: porl Procedures if it is Documcnts Supporting LIe and 
if Mari llc/Occ,lIl Bill of Lading then 

end. 
nule 7 

link 10 node 3.2 . ~ .3 

IffnquiI)' is about Procedures and if it is Import -Export Procedures ifit is Doculllents Supporting LlC and 
if Road or rn land Waterway Transport Doculllcnts then 

link 10 node 3.2 . ~.~ 

end. 
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Figure 4.11 Structure chart for Import -Export I nforl1lation 

By [).:~ lillali ()n 

~' (l llr11r~ (7.2. 1) 

Two of the most impOliant featu res of an expert system, i.e., the ability of the system to 

explain it s line of reasoning of a conclusion, and in fo rming the user why a particular fact is 

needed, were designed and developed in the prototype system . For the ' HOW ' explanation, 

the steps taken to arrive at a specific node were traced and recorded in list for later disp lay 
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to a user if requested . For the ' WHY ' explanation, for each case a separate topic was 

included with it and di splayed to users whenever requested. 

The info rmation di splayed at each node could be saved in a file or printed on paper in 

addition to being displayed on the screen. Moreover, the ' HOW' and ' WHY ' explanat ion 

windows are displayed on their respecti ve window on screen, and could be printed on 

paper. 

4,5,3 Hardware and Software Selection 

The various software too ls available for the development of an expert system and hypertext 

were di scussed in Chapter 2. 

Therefore, choosing the appropriate uevelopment tool that su it s the given applica tion is 

vital. There are various issues to be considered in choosing an authoring system. some of 

the issues include (Seyer 1991) : 

• The ava il abili ty of a run-time engine of the program so that the developed system can be 

distributed widely; 

• The ease with which one can include graphics nodes; 

• The hardware required of the authoring system; 

• The ability of the au thoring system to capture trails taken by users; 

• Whether the authoring system supports end-user scri pting and how powerful are the 

scripting command s; 

• The fastness of the system; 

• The facility available for supporting ASC II files or easy importing of ASCI I files. 
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There are vanous development too ls whi ch combi ne aspects of expeli systems and 

hypertext. These include Neuron Data 's Nexpert Object which all ows the association of 

expert systems with HyperCard stacks; Texas Instruments J-I yperTrans which perfo rm s, 

using Al techniques, an anal ys is of docll mentation and suggests the most appropriate 

hypeliext links to crea te; Hyperbase, from cogent Software Ltd , whi ch perm its the 

development of intelligently adapt ive documents; I st Class HT, from I st Class expert 

systems which has been used to develop diagnosti c systems which can access maintenance 

documentat ion online; and KnowledgePro for windows, from Knowledge Garden, Inc. 

which features support for decision trees and hypertext. 

KnowledgePro, which is discussed in Chapter 2, besides being the only available aut horing 

tool at the School, has various features that made it the ideal so ft ware tool fo r the 

development of the prototype system. 



CHAPTER 5 

PROTOTYPE DEVELOPMENT 

For the purpose of developing the prototype, data was collected from different sources. 

Data on imports (commodity type and country of source), exports(commodity type and 

country of destinat ion) and customs tariffs were obtained from the Customs Authority while 

data on commercial counselors abroad is obtained from the Trade directory of the Addis 

Ababa Chamber of Commerce publi shed in 1994 and data on import-export procedures was 

obtained from the documents of the Addis Ababa Chamber of Commerce. 

5.1 CODING AND DOCUMENTATION 

Two files have been created for the prototype system. The BUSIHYP.KB contains the 

source code for accessing the hypertext both through the hypertext link and the expert 

interface (guided tour) and the BUSrNESS .TXT is the linear fil e which contains the nodes 

which in turn contains the actual data to be retrieved when the user uses any of the two 

access methods. 

The program fi le, BUSTHYP.KB, is a knowledge base that creates a hypertext file handler. 

It allows to create text files which contain paragraphs of text linked together by hypertext 

and can also be used to lead a novice user to the appropriate information. Selecting READ 

opens the hypert ext fil e, BUSrNESS.TXT. When the file is opened the subject at the top of 

the fi le is disp layed . Thi s is usually an index or a table of contents which lets the user access 

the other subjects in the file Each indexed item is actually a hypertext phrase. In thi s 

program hypertext appears green on color monitors and underlined on mono monitors . 
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The source code BUSIHVP.KB is commented to explain how it is used to read hypertext 

fil es. The codes are modular in that a code to perform a specific task is defined on its own 

as a topic so that it can be modified easily. The use of the topic MARK is basic to the 

design of the program. When a hypertext phrase is selected, it can be explicitly linked to a 

topic with the same name as the phrase or, if it doesn 't find a topic with the same name it 

will call the special topic MARK, passing the text of the phrase as a parameter. In MARK, 

we read the hypertext file starting at the location where we find the hypertext phrase 

preceded by double slashes until the next set of double slashes is encountered. We keep 

track of which subj ects have been read in the topic LIST. Thi s lets us back over the subject 

we' ve already viewed. Previously over 150 rules were used. But using the procedural 

programming capabi li ties of Knowledge Pro, it was reduced drastically to a small number of 

codes. In other words, an alternative to the rule-based programming approach was used to 

reduce the rule base. 

Each subject in the hypertext file, BUSTh"ESS.TXT, is identified by a subject title preceded 

by a double slash. The title is written on to the titl e bar of the window but is not displayed 

on the main screen All spaces and line feeds remain as typed into the file . Any words 

surrounded by the characters #m are identified as hypel1exl. 

Modifying or adding data to both of the fi les is very simple. If new data is to be added to 

the text fil e , then the data will be ap pended delimited by the hypertext delimiters. To add a 

new code or to modify the ex ist ing codes, it is just typing the codes in the appropriate topic. 
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5.2 DEMONSTRA T/ON OF THE PROTOTYPE 

The result of thi s study is a prototype system that demonstrates the application of expert 

interfaces to hypertext databases developed based on the information requirements of the 

Addis Ababa Business Community. 

At the very beginning when the program starts the welcome screen shown in Figure 5.1 IS 

di splayed and an option is presented to the user. If the user clicks the button 

then the second screen shown in fi gure 5.2 aski ng for the user to choose either the expert 

interface mode or just the hypertext mode is displayed and describing what each of the 

options mean. If the user clicks on the hypertext mode, he will be presented with the table 

of contents screen shown in figure 5.3. If the user chooses the expert interface mode, then 

he will be presented with a seri es of questions until he reaches the desired node containing 

the req uested info rmat ion. After reaching the required node the user can use the hypertext 

link to traverse links freely depending on hi s/her choice. 

At the level down from the main contents screen, there are heading screens for each section, 

which have a sim ple layout . At the next level down the screens in most sections have a clear 

tit le, a row of buttons at the top of the screen for navigation, and items to select in the 

middle of the screen. 

Figure 5. 1 Opening Screen Figure 5.2 Second Screen 
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Once the user is on the table of contents screen, he can just point and click the mouse or 

press TABor SHIFT TAB to move to the cursor and ENTER to select the hypertext. 1f, 

fo r instance, the user clicks on foreign trade, he will be presented with the next level menu 

in the hierarchy along with links to other related topics as can be seen in Figure 5.4. Again 

if the user cli cks on export, then the next level hypertext menu will be displayed. On 

selecting ' by country of destination ' , the last hypertext link displaying the countries to 

which E thiopia exports will be di splayed and on clicking for instance Djibouti , the data 

showing the commodit ies exported, kilos and va lues in dollars will be displayed. 

l~~:;tt.l. 
(\:"iw' P'YH ' 
f!~lH11.i 
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Figure 5.3 Table of Contents Screen 

Figure 5.5 A screen showing traversed links 
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Figure 5.4 Foreign Trade Screen 
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5.2.1 Backtracking 

Backtracking facility is one of the most important navigation facilities, especially for novice 

users. Users frequently relied on backtrack to save them when they are in any kind of 

situation which they could not handl e. Because of thi s, a laW!&l?ml button IS always 

avail able in the system to take users back in the hypertext where they have jumped from. 

The system has an unlimited backtrack capabi lity within anyone session, meamng, that 

suffici ently many repeated clicks on the IiBi'BUII button will take one back to the Table of 

Contents screen sho'wn in Figu re 5.3. The system also provides a direct hypertext jump to it 

fro m anywhere by clicking on the Imd~!i;11 button. 

The backtracking facility in this system is strictly path fo ll owing meaning that nodes are 

revisited in exactly the reverse order in whi ch the user origina lly visited them. This is 

implemented as a li st, and every time a link is traversed, it is added to the list In addition 

to the backtracking facility, to minimize the problem of ' lost in hyperspace' a 

button is added and when clicked, it shows the path the user has taken in reaching at the 

current locati on in the order in whi ch he traversed the link and identifies the current 

locati on (Figure 55) When thi s button di splays the path the user has taken, it is also 

possible to jump to a specific traversed link or node since the li sts displayed are hypertext 

buttons. The program re-establi shes a completely identical screen layout when returning to 

a previous state after a backtrack operation. This makes it easier to recognize the location 

one returns and thus sim plifies the understanding of the navigational dimensions of the 

hyperspace. 
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5.2.2 Output Options 

At any point on the screen, whether the user is on a node or a link, he can have two sets of 

o ptions for output, namely printing and saving, in addition to di splaying the result on the 

screen. 

Clicking thel.nilliiill button enables the user to print the di splayed text to a printer attached 

to the computer he is using. On the other hand , if he wants the output to be saved to a file 

the user can click on the IS~#~j1 button. He will be provided with a prompt to type a file 

name. The di splayed text will be saved as a text file and can be retrieved and edited by 

using any text editor 

5.2.3 Expert Interface 

At any point in traversing the hypertext link, the user can click on button to initiate 

a di alog. H e will be presented with sequences of questi ons and answers one after the other 

as can be seen in fi gure 5.6 until the user reached the desired node containing the required 

information . 

If after reaching the desired node, the user wants to know how he reached there, he can 

cli ck on the liH6Wil button and get the appropriate explanation how he reached at the 

current node . 

Figurc 5.6 First Screen of thc dialoguc 
Figure 5.7 Screen showing how a user reached a 
snccl!ic node 
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lfthe user accessed the database through the hypertext, then the liMBwI!1 button will be 

di sabled and di splayed as dimmed until hlll'lnn is activated. After using the expert 

interface and reaching the desired node containing the requested information, the user can 

browse through the hypertext and can use any of the buttons including printing, saving and 

backtracking facilities to traverse links at the user's pace. 

5.2.4 Exiting and Getting Help 

At any point, by cl icking on the I Ijjj~lb J I button, the user can get general information 

about the system. If the user wa nts to exi t from the program and return to the windows 

program, he can click on I Iiiltklt;; I button from any locati on. 

5.3 TESTING 

Hardman (1989) suggested that general characteristics of an ' ideal ' hypertext system could 

be one: 

• that could be used by readers with no explanation before hand; 

• that did not hinder readers by requiring them to learn superfluous details about 

their working environment; and 

• whose structure and presentation would aid a reader's ta sk. 

Therefore, it is possible to test a hypel1ext based information system against these 

characteri st ics of hypertext systems. 

Through testi ng, a user can test a system 's competence in its domain of expertise and 

determine whether it produces meaningful result s. Users also evaluate their interaction with 

the system - its faci lit ies for assist ing them in using the system, methods for input of 
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knowledge and output of results, and speed of response. All these evaluations help the user 

decide what capabilities are useful , what others are required and/or desired, and w hich can 

be ignored. Thi s feedback in turn allows the system bui lders to provide capabilities 

commensurate with the needs of potential users. 

There are two types of testing, namely, field testing and laboratory testing. The main 

difference between field testing and laboratory testing is that field testing involves the use 

of the system fo r real-world reason (not because the experimenter has setup the system for 

them to try) to so lve self-defined tasks (rather than tasks defined by the experimenter). 

Since one of the main ideas behind hypertext is to empower users to navigate an 

information space according to their own individual wishes and at their own speed, it is 

important to look at people using hypertext in their own natural environments. 

Because of time limitations and the incompleteness of the prototype system, it was not 

possible to test the prototype system. But an attempt was made to get feedback from the 

Addis Ababa Chamber of Commerce and 4 business people (2 Tmporters and 2 Exporters) 

who have responded to the information requirement questionnaire as well as colleagues who 

are engaged in trade related acti vities. 

It is hard to gauge what readers ' strategies would have been if the prototype system has 

been complete. The Chamber people indicated that though a facil ity for self-directed 

browsing was va lued, a facili ty for direct questioning was considered to be much more 

important. They suggested that the purpose of an information resource is to make 

informat ion accessible, rather than buried in a find-out-yourself encyclopedia. The trade 
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expert preferred the Table of Contents Screen instead of the guided tour as it enables him to 

choose related items of information which he hasn't thought of seeing it before. 

The business people had no experi ence with Knowledge Pro or other hypertext systems 

except that two of them have used the help facili ties of Microsoft Word and Excel which 

has a hypeliext facility. 

All of them were asked to look for information on ' Coffee Export in 1996' using both of 

the access methods for the hypertext database. Almost all of them have tried to locate the 

information with varying degrees of accuracy. They were also asked to go back to the 

Table of Contents screen as well as to the previous screen . All of them recognized the 

BACK button to go one screen back but had difficulty to go to the Table of Contents 

screen. One of the businessman was smart enough to use the HELP button to get an 

understanding of what each of the buttons at the top of the screen is and performed well . 

Two of the business people were able to get into the Table of contents screen after many 

tries on the other bu ttons. They explained that the INDEX button was not easily 

understandable to mean to take to the Table of contents screen . None of them tried to use 

the HOW and the WHERE AM 1 buttons. But later on the purpose of the two buttons 

were explained to them and they fou nd out their importance in keeping track of their link 

traversal and their line of reasoning. 

Readers tended to go back to the main contents screen for one of two reasons; either they 

had just completed a task and were going to start a new one, or they had become confused 

by a task and were going back to the beginning. 
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Three readers attempted to click on a text in a li st but clicked on the inactive background 

instead . One reader realized what had happened, but the other two did not. 

All of them have tried to use the expert interface to locate the required information. All of 

them underlined its importance for pinpointing the required information particularly when 

someone is in a hurry, but preferred the hypertext Table of Contents screen to get the 

requ ired information at the user's pace. This is because when a link is traversed, other 

hypertext links which have some relation with the current link will be displayed and the user 

will jump to other information instead of the required info rmation. In my opinion this will 

aggravate the ' lost in hyperspace' problem in hypertext. During testing, the online help 

facility for the expert mode was not developed and the users found it a little bit difficult to 

use without help . But this will be improved when the online help facility is avai lable. 

The observations were not carried out with the intention of gathering statistically significant 

results, but rather to gain a feeling that what actions readers were able to carry out with the 

ease and what aspects of the hypel1ext hindered them. 

In general, it can be concluded that users can not always be assumed to read through an 

entire hypertext, but their ability to find that (potentially sma ll ) part of the information 

which is of interest to them is at the very heart of the usabi lity of hypertext. 

5.4 IMPLEMENTATION ISSUES 
The prototype system is developed using Knowledge Pro for windows version 2.51 and 

runs in the microsoft windows operating system. It was developed on a 486 processor and 

12MB o f computer memory. I t was also tried and found out that it can run on 486 
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processor and 4MB computer memory but not tested on lower capacity computers. 

Therefore, the minimum systems requirement could not be identified. 

KPWfN GOLD or Borl and C++ is needed to make a di stribution disk which does not 

require a Knowledge Pro environment. But the School does not have either of these 

products. So, the prototype system needs Knowledge Pro to run in the background. 

When all the data for all the nodes is entered into the text fil e, the fil e will grow in size and 

the access time wi ll increase. Eventually, hypertext response time will slow down. But 

Knowledge Pro has an indexing facility to improve performance drastically even if the fil e is 

very large. Indexing as used by Knowledge Pro involves reading a file once and generating 

a li st of where certain informat ion is located in the fil e whi ch is call ed an index. The index is 

based on the location of certain words in the text file, or in the structure of the fi le itself. 

Instead of sequentially searching the file for the desired information, a search can be made 

th rough the index , which is a subset of the information in the file. The index tells where in 

the fil e the complete information is . This allows us to move the file pointer directly to the 

information and read it. The index is created by taking advantage of the hypertext file 

structure in Knowledge Pro in which sections of the hypertext informati on are labeled . 

Since the size of the text fi le in thi s prototype system is not large, the index facilit y is not 

utilized. But for the nlture expansion of the prototype the use of index will im prove 

performance. 

After full y developing and testing the system, it is to be installed , maintained and updated 

at the Addis Ababa Chamber of Commerce (AACC) As can be seen in Chapter 3, the 

AACC has shown high interest in the prototype system and has also the technical capacity 
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both in terms of hardware and skilled manpower. For arousing the business community's 

interest in the system, the AACC can deliver the service free of charge for some time and 

then can introduce appropriate service charges as they are even contemplating to introduce 

service charges to the informati on service they are providi ng to the business community. 

On the other hand , most of the businessmen have also indicated, in the survey result, that 

they will pay if they get the info rmation they need. After finding the required information, it 

can be delivered to them in the fo rm of hard copy or soft copy depending on the choice of 

the users. 



CHAPTER 6 

CONCLUSION AND RECOMMENDATIONS 

6.1 CONCLUSION 

Through thi s research project, an attempt was made to explore the possibilities of using 

expert interfaces to hypertext database by developing a prototype system. 

There are a number of possibi liti es for integrating hypertext and expert systems. Expert 

systems problems that relate to explanation facil ities, user experience, expertise and needs, 

inferencing and dialogue contro l, and also hypertext navigation problems might be reduced 

or overcome through the integration of the two types of systems. Such integration might 

occur through the use of hypertext as an interface for expert systems, expert interfaces for 

hypertext systems or by buil ding an expert system wit hin a hypertext environment. 

For developing the prototype system as a basis for exploring the possibili ties of using expert 

interfaces to hypertext database, a case study of the Addi s Ababa Business Community was 

conducted and their info rmation requirements were determined by the survey method using 

stratifi ed random sampli ng. 

Survey results show that 78.52% of the business community in Addis Ababa were not 

sati sfied with the availab le informati on. This resul t is fou nd to be stati stically significant at 

any acceptab le significance level CX2(1)=87.8370, p=O.O). 

It was also fo und out that most of the respondents use computers fo r word-processing 

whi ch indicates that computers are not used for storage and retrieval of business 

information The business community has also recognized the absence of an organized and 
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integrated online information service to cater for their needs as 64.5% of the respondents 

attributed the problem of inadequate information to the absence of an organized and 

integrated information service. 

Further more, 98.7% of the respondents have a plan to introduce or further develop the use 

of IT, and 69 .7% of the respondents agreed to pay for the information they will be getting. 

Thi s implies that the business community has recognized the global trend in taking 

advantage of the advances in IT as a major factor in their business activiti es although they 

are not currently making use of it because of the absence of an integrated and organized 

informat ion service or low level of technical capacity. 

After determining the information requirements, knowledge for the prototype system was 

acquired from human experts through interview and from printed documents. The 

knowledge base was designed in such a way that it can be easily upgraded without any 

fundamenta l change in the design. If more categories of inquiries were to be incorporated 

into the system, more rules would be incorporated into the interface . If more information is 

to be added to the knowledge base, it can easily be appended . The knowledge base was 

developed using the hi erarchi ca l hypertext structure. 

The use of models for developing the prototype has helped di scipline the authoring activity, 

by encouraging the development of the hypertext in a st ructured fashion, so that its 

structure is designed before the actual text is actually filled into nodes. An attempt is al so 

made to incorporate most of the human-computer interface design gu idelines suggested by 

scholars in the fie ld. 
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The developed prototype system could be used by end users to obtain the required items of 

information . Users are provided with a graphical user interface, buttons, windows, dialog 

boxes and list boxes, to accept input, to provide output, to give online assistance and 

explanation of system's reasoning and for providing location information. The user can 

have access to the system in two ways: One is through the Table of Contents Screen in 

which the user is presented with a Table of Contents of the available information; the other 

is through the use of the expert interface in which the user is requested to respond to 

sequences of questions until he reaches the desired node containing the requested 

info rmation . 

In general , the developed prototype system demonstrated that hypertext and expert systems 

technologies can be integrated by developing an expert interface to a hypertext database, 

and thus can help in automating online business information. Subsequently, this study shows 

that such an integrated system needs gathering of informat ion from available information 

sources to develop the hypertext whil e knowledge acq ui sition process is to be based on an 

understanding of the user information requirements and their information seeking pattern . 

KnowledgePro for windows is found to be suitable for the development of the prototype 

system. The ea rly feedback obtained from users indicate that though a facility for self­

directed browsing was val ued, a facility fo r direct questi oning was considered to be much 

more important . 
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6.2 RECOMMENDA TlONS 

6.2.1 For implementing the system 

Far successful implementatian a f the protatype system the fallawing items need to. be 

cansidered: 

• The pratatype system needs to. be fully develaped by incarpa rating all the data needed 

into. the database and adding carrespanding rules to. the expert interface and 

incarparating links amang the data. 

• The system should be tested by users with real data and under canditi ans as similar as 

passible to. the envira nment in which it will be embedded. The system shauld also. 

incarparate changes as a result af user tests . The test results alang with the test data 

shauld also. be praperly dacumented. 

• A range af dacumentatian must be delivered and approved. This includes the camplete 

set af specifi catian dacuments praduced du ring the develapment af the praject, as well 

as dacumentatian explaining the features af the new infarmat ia n system to. its users and 

guiding them in haw to. use it. 

• Operating and arganizatianal procedures must be prepared and inspected. 

• Adequate maintenance resaurces must be in place. A help desk may be required far 

praviding suppa l1 to. the users when they are faced with prablems. 

In the course afthe interview, the AACC has also. indicated that it is planning to. setup their 

awn netwark for providi ng infarmatia n to. the business cammunity. If this idea materializes, 

then it is recammended to. pravide access to. thi s system thraugh the netwark to. the business 

cammunity. But no. further study has been dane alang thi s line. 
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6.2.2 Implications for simi/ar systems 

This study, being a case study, can be easily extended to other domains with mmor 

modifications of the code and the database fi le. Knowledge Pro for windows is found to be 

ex tremely suitab le for developing the prototype system. Tt has many developed sample 

appli cations which can easily be incorporated with minor modifications. Therefore, 

Knowledge Pro IS also recommended for developing other simi lar systems for other 

appli cation areas. 

For developing similar systems in other appli cati on areas gathering of information from 

ava il able information sources and knowledge acquisition based on an understanding of the 

user informat ion requirements and their information seeking pattern need to be conducted. 

Tn addition, knowledge about the domain area is found to be important to determine the 

relationship between items of information. 

6.2.3 Forfilrther study 

Due to lack of time, a search facility is not included in the prototype system . So, in addition 

to the two access methods that we have for the database, i.e. through the hypertext for 

navigation at the users pace, and through the expert interface to pinpoint the required 

information, an additio nal third method using searching can be beneficial for the users. So, 

fi.Jliher research along thi s line can be conducted . After developing the search faci lity, 

proper testing should also be conducted . 

After fu ll y developing the prototype system, the Addis Ababa Chamber of Commerce can 

create a web page on the internet containing data most important to foreign investors li ke 

investment code, customs tariffs, and other simi lar items of information. 
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APPENDIX I 

QUESTIONNAIRE TO SURVEY BliSINESS INFORMATION 

REQUIREMENTS OF THE ADDIS ABABA BUS INESS COMMUN ITY 

Introduction 

I am a graduate student of the School of Information Studies for Africa (SISAl at Addis 

Ababa University undel1aking a resea rch project as a requirement for compl et ion of Master 

of Science Degree in Information Science. I am conducting the study on " EXPLORJNG 

THE POSSIBJLlTlES OF US ING EXPERT INTERFACES TO HYPERTEXT 

DATABASES FOR BUSfNESS INFO RMATIO N STORAGE AND RETRI EVAL A 

CASE STUDY OF THE ADDIS ABABA BUS INESS COMM UN ITY " 

The information you provide wi ll help me in identifying the information needs of the 

business community and the information wil l be used in developing a prototype database 

which can be used by the business commun ity after testi ng and validat ion . The information 

you provide will remain confidential and will not be used for any other purpose other than 

for research. 

I would appreciate if you could take a fe w moments of your valuable time to answer the 

following questions. Thank you in advance in anticipation of you r cooperation . 

Instnrct ions for fi lling the q uestion naire 

J. Use the spaces provided to write your answers to the questions. You may use 

addit ional papers. 

2. Use 'X' to mark your answer in the box provided. 

3. If ranks are asked , rank in order of priority staring from the most fa vorite one fo r you . 

4. In case of Part III of the qu estionnaire, you ca n make use of the technica l knowledge of 

your fDP staff 

Identification Information 

I. Name of the organi zat ion _____ ____ ___ ____ _ 

2. Address _ __________________________________________ _ 

3. Year of estab li shment __________________ _ 

I I 'J 



4. Type of organization . 

( 1 Private company 

( 1 Partnership 

( 1 Public/Government organization 
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( 1 Other; Please specify _____ _____ __ _ 

5. In which area of business are you engaged in ? 

( 1 Agency 

( 1 Import 

( 1 Export 

( 1 Manufacturing 

( 1 Services 

Information Requirement 

6. Do you need information in your daily business activit ies? 

(lYes(lNo 

7. If YES, in which area (s ) ? Pl ease rank in order of priority 

( 1 foreign trade 

( 1 international agreements on trade 

( 1 economic and social indicato rs 

( 1 company protiles of business organizations 

( 1 customs procedures 

( 1 banking procedures 

( 1 company formation and registrati on procedures 

( 1 business opportuniti es 

( 1 commodity prices, excha nge rates, interest rates 

( 1 the new investment code 

( 1 the new tax policies 

( 1 the new foreign trade policies 

( 1 the new urban land legislati on 

( 1 the new labor code 

( 1 the new financ ial sector policies 

( 1 the new customs tarifTs 

( 1 others; Please specify ____________ _ 

1211 
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8. For what purpose do you need information ? 

[ 1 economic analysis 

[ 1 financial management 

[ 1 planning 

[ 1 to be informed 

[ 1 others (P lease specify) _ _ _ _ _______ _ 

9. From where do you get the information ? 

[ 1 Addis Ababa Chamber of Commerce 

[ 1 Ethiopian Chamber of Commerce 

[ 1 government offi ces 

[ 1 informal contact with people 

[ 1 mass med ia 

[ 1 Others; Please specify ___ _ ____ _ 

10. What are the means and mechanisms th ro ugh which you get information ? 

[ 1 personal contacts 

[ lmembership 

[ 1 pu rchase 

[ 1 mutual cooperation 

[ 1 Others; Please specify ____________ _ 

11. What type of in format ion do you frequentl y use? 

[ 1 stati sti cal information 

[ lmarket informat ion 

[ 1 bibliogra phic info rmation 

[ lmanagement information 

[ 1 others; Please specify _____________ _ 

12. Are you satisfied with the available in formati on? 

[l Yes [ 1 No 

13. What do you think are the maj or problems in getting the right informat ion? 

[l absence of an organized informati on se rv ice 

[ llow level of recognition for role of informati on 

[l inadequate finan cial ca pab il ity 

[ 1 Other; please specity ___ _ _ _ _ 

14 . What is your opinion abou t the information you get in relation to the fo llowing 

characteristics ofinforJnation? Please tick(") in space provided 

121 



Very good Good ave."age Poor 

Quantity 

Quality 

U pto-daten ess 

Cost 

Covel'age 

Use of Information Technology 

15. Which Information Technology ( IT) is your organ izat ion using in its day-to-day 

operation? (You can tick more than one) 

[ 1 Fax [ 1 Telephone [l Telex [ 1 Computers 

[ 1 E-Mail [ 1 Others; Please specify _____ _ 

16. How did you get computer( s) and other IT you are u s ing~ 

[ 1 Gift 

[ 1 Purchased 

[ 1 Others; Please specify 

17. For what purpose do you use the compu te r(s), if there is/are any? (You can tick more 

than one) 

[ 1 Word processing and Deskt op Publi shing 

[ 1 Financial Analysis and Forecasti ng 

[ 1 Stati sti ca l Analysis 

[ 1 Records Management 

[ 1 Others; Please Specify ______ _ 

l8 . Do you have any plan to introduce or further develop the use of IT in your business? 

[ 1 Yes [l No 

19. If yo u are abl e to ge t the information about the it ems in Ques tion number 7 in digiti zed 

form (machine- readable), will you be able to use it? 

[ 1 Yes [l 0 [ 1 May be 

20 . If Yes, since costs are incurred in the producti on, process ing, and di ssem ination of 

information, will you be willing to pay fo r the information you get in order to recover 

it s cost? 

[ 1 Yes [ 1 No [ 1 Vlay be 

\ 
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2 1. How would you like to get the information? 

[ 1 On floppy di sk [ 1 through E-mail [ 1 hard copy (on paper) 

[ 1 from cent ral database [ 1 Others; please specify _ _ ___ _ 

22 . Do you have the techni ca l capacity (trained manpower In IT) to make use of the 

developed system? 

[ 1 Yes [l No 

23. Where do you wa nt the business informati on system to be installed and maintai ned? 

[ 1 Addis Ababa Chamber of Commerce 

[ 1 Ethiopian Chamber of Commerce 

[ 1 Minislly of Trade 

[ 1 Other; Please specify _________ _ 

24. What is yo ur general opinion about the use of Information Technology in facilitating 
you r business? 



124 

APPENDIX II INTERVIEW GUIDE 

I. What are your activities? 

2. Do you have any probl ems in provid ing information to the business cOll1ll1 unit y? 

3. What do you think are the major constraint s in getting business informati on? 

• Have you conducted any study regarding the information requirements of the 

business communi ty? 

• Are there any ongoing projects and/o r planned projects fo r so lving the problem? 

Or are there any task force /committee setup for this purpose? 

• What are the measures taken to so lve the problems, if any? 

4. Are you wi lling to accept and maintain the proposed info rmation system? 

5. Do you have the technical capacity (both in terms of manpower and IT) to implement 

the prototype? 

6. How are yo u providing information 10 the business cOll1munity? Is it free Of on cost 

basis? 

7. What are your business plans in tefms of providing the right infofmation to the business 

community in the coming years? 

121 



125 

APPENDIX III : PERSONS INTERVIEWED 

1. Ato Shifera w Bekele, Secretary General , Addis Ababa Chamber of Commerce. 

2. Ato Hussien Shibeshi , Head, Trade Information Department, Addis Ababa Chamber of 

Commerce. 

3. Ato Ahmed Add iss ie, Head, Information Service, Trade Information Department , Addis 

Ababa Chamber of Commerce. 

! 25 
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APPENDIX IV : SAMPLE PROGRAM CODE 

(** *** ** *** ** **** ***** ******************* ** **** ** *** *************** ** **** 

* A hypertex t based bu siness information sto rage and retrieval system . The program has * 
* also an expert system fro nt-end to the database for facilitat ing the retrieval process. * 
* 
* 
* 
* 
* 

TESFAYE ADMASS IE 
MAY 1997 

SCHOOL OF rNFORMATION STUDIES FOR AFRICA 
ADDIS AB ABA UN IVERlTY 

* 
* 
* 
* 
* 

**** **** ** ** **** ** ** ************************** ****** ***** ** ****** ******* ) 

fontdefO 
titl eO · 

top ic start. 

end. 

use Jont(?bigF ont) . 
Text('#eFrolll Ihe foll owing buttons') 
Text('#n#nHYPERTEXT ..... will taJ.: e you to the table of co nt ent s of 

the hypertext database' ) 
Text('#n#nEXPERT HELP ..... . will take you to the required informati on 

through a guided tour') . 
Text(,#n#nTherefore , 

if you are a novice user, cl ick on the EXPERT HELP button') 
Text('#n#n#t#ti f you are an expert user and want to browse at your leisure, 

click on the HYPERTEXT Button'). 
e is buttonCEXPERT HELP',yes, 15,25,20). 
n is button(HYPERTEXT,no) 5,25 ,20) 
q is button(EXIT, quit ,55, 25, 10) 
waitO 

(* ===================== for in itiating the hypert ex t Iinks=================*) 
top ic no. 

setup 0 
di sable_ wi ndow(?b8 ). 
fil e is 'business. txt'. 
getfile 0 

end . 

(*===========Reading the database fil e=========* ) 
topic getfile. 

set focu s (?w I) . 
if? fil e is [) 

then exit 0 
message is read (?fil e,'//' ,'//') 
close (?file) . 
set_title Owmain, 'HYPERTEXT-B AS ED BUS INES S INFORMATION SYST EM') 
top is string_rep lace (first Omessage),'//' ). 
li st is []. 
mark Otop) . 

end . 
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(*================saving the di splayed tex t 
topic save. 

file=save ~ as('c \thesis\out .txt') 
set focus(?w I) 
data is get~text('lw I) . 

writ e(?fi le, ?data) 
end. 

====*) 

( *================ Exit i no module===============*) 0> 

topic Quit. 
ex it~kpO · 

end . (* mQuit *) 

(*=============Home module ================ *) 
topic Index. 

setJocus (?w I) 
iflast (?Ii st) <> ?top then mark (?top) . 

end. 

(*=========== Backtracking module============*) 
topic Back. 

setJocus (?w I) 
if lisUength (? Ii st) = I 

then mark ('Itop) 
else 

list is subli st (?Iist, I, li sUength Cli st) - I) and 
item is last (? Ii st) and 
list is sublist (?Ii st, I, li sUength (? Ii st) - I) and 
(if?item is help 

then help 0 
else mark (? item)) . 

end. (* Back *) 

(*===========Module fo r keeping track of traversed links and nodes ===========*) 
topic posi tion. 

w is window(OK,S,S,80,2S, 'Tracing mod ule showing the path the user has taken', 
[S iblings, thinframe, controlMenu,Maxi mizeB ox, Minim izeBox, showC hi Id ren l", I ightgray) . 

text('#e#tYou have traversed the follo wing link s#n') 

end . 

nlinks is subli st(? li st, I ,li sUength(? list) -I) . 
text( conca t(#t, #m, ?nlink s,#m» . 
text(,#n#n#n#tYou r Current Posi tion is at:' ,conca t(#t,lastClist») 
b is butt on (OK,ok,30,20, I 0) 
show ~ window('lw) 
waitO 

(*=============Module fo r printing the diaplayed text=====================*) 
topic Printlt . 

set focus ('Iw I) . 
print (get~text ( ?w I» 
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end . 

(*==================the help 1l1 0dul e======================*) 
topi c Help . 

setJocus Ow I) . 
if last (? Ii st) is 'Help' 

then ex it O. 
list gets Help. 
set text (?w l,'J-1 elp 

To select hypel1ext, point and click wit h the mo use or, use TAB 
and SHIFT TAB to move the cursor among hypertext items and press 
ENTER to select the item. 

T o go back to the previous screen, select BACK . 
To return to the Table of Contents screen , select INDEX . 
To print the current item, select PR INT. 
To save the current it em, select SA VE . 
To use the guided tour for reaching to the desired information. select EXPERT. 
After using EXPERT, to see the line of reasoning, select HOW 
To know your current position, select WHERE AM I? 
To exi t from the program and return to windows, select EX IT ') . 

end. (*Help*) 

(*======================== MARK ============================= *) 

topic mark (item). 
set active window(?wMain) - -
li st gets?item. 
displayText is read Ofile, conca t CII',? item) ,'II') . 
if?d isplayText is numbe r to char (26) 

then di sp layTex t is ' 

There is no info rma ti on for thi s it em' . 
set_text (?wl,[#rd , ?item,?displayText]) 
set_fil e _ pos (?file ,O,begin ning) . 

end. (*mark' ) 

(* =================== SELECT FO NTS =========================== . ) 

topic b. 
use font (?bo ldFont) 

end. 

topi c d. 
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use font ('ImainFont) . 
end . 

topic I. 
use font(bi gF ont ). 

end. 

1~9 

(* =========================== SETU P =========================== *) 

topic setup . 
wMain is window (F ini sh,2,2,85 ,27, ,[popupwindow, thickFrame,TitleBar, Cont ro lMenu, 

MaximizeBox], , , , ). 
wB is window ( , I, I, I 00,2, ,[ch ild , visible, siblings, showChildren], ?wmai n, , gray) . 
b 1 is button (Index, index, I, I ,9) 
b2 is button (Back,back,9, 1,9) 
b3 is button (Print ,prinr it, 17, 1,9) 
b4 is button (Save,save,25 , I ,9) . 
b5 is button (Ex it,~uit,33, I ,9). 
b6 is button (Help ,help,4 1, I ,9). 
b7 is bu tton (Expen ,yes,49, I ,9). 
b8 is button (How,how,57, 1,9). 
b9 is button (,Where am [?',position,65 , I, I 5) . 
wi is window ( , 1,3, element (window_info OwMain) , 10), element (window_info 

C?wMai n) , I 1)-2, , [ch il d, siblings, horzScroll , ve rt Scroll ,showChildren, visible] , ?wmain) 
show_window (?wmain) . 
li st is [] . C* keeps track of what you've looked at so fa r *) 

end. 
C* ======================= Font Definition ======================* ) 
topic fontdef 

end. 

mainFont is create_charJont ( [I , I ,400,'F',' F','F',0, 1,3 4,'Hel v']) . 
hyperFont is create _ charJont ( [I , I ,400,'F' ,'T' ,'F',0, 1,34,'Helv']) 
boldFont is create_charJont ( [I , I, 700,'F' ,'F','F',0, 1,34,'Helv']) . 
bigFont is create_charJont ( [1 5, 1 . ~857 , 400 , 'F' , ' F ' , 'F' , 0, 1,34,'I-lelv' ]) 
vbigFont is create _ charJont ([ -2 , 1.2857,400,'F','F','F',O, 1,34,'Hel v']) 
fo nt is crea te _ cha rJont ( [-2 .3 125 ,0, 400,'f,'f, 'f,0, 1,82,'Braggadocio'] ). 
rgb is 0 
use_font (?mainFo nt ). 
iflast (system_info OJ > 2 

then :co lor is green2 
else :color is black. 

hyper_display (?color" ?hyperFont) . 

C*=======================Explana tion module for the interface=============* ) 
topic how 

w is window(,5 ,5,80,25,'Explanation mod ule how you reached at the node' , 
[S i bli ngs, thi nframe, cont 1'0 1 Menu, tvl ax i l1li zeB ox , Mini m izeB ox, sho lVC h i Id ren] ,,, I ightgra y) . 

use Jont(?bigFont) . 
text('#eYou reached at thi s node because you chose#n'). 
textC?why) 
use J ont(?mainFont). 
b is button (OK,ok,30, 15 , 10) 
show _ windowCw). 
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waitO. 

end. 
(*==============================*) 
topic ok. 

cl ose winc!owOw) 

end . 
(*====================================*) 
topic cshelp. 

end . 

set_ event_topic( chelp, sys _ char_event). 
top ic chelp(info) . 

end . 

if? info is F9 
then help I is read (,contexttxt') . 
tex t Ohelp I) . 

(*==========AN ALTERNAT IVE TO RULE-BASED EXPERT fNTERFACE=====') 
topic yes . 

cshelp 0 
use Jont(?bigFont) . 
wt is window(, I, I, 92,30,'A Prototype Hypertext Based Business 

ISRS', lSi bl ings, t h i nframe, cont 1'01 Menu, M ax i lllizeBox, Mini mizeB ox , showCIl i Id ren] ", I ightgr 
ay). 

show _ windowOwt) 
ask(,#eWhat type of business information do you need?,#n Please double-click on 

your choice -------------------- F9 for help',businf,[lndicators,'Business 
Di rectory', Proced u res, 'Government Regu la t ions',' B usi ness Opportu ni t ies', Prices, 'F oreign 
Trade','Useful Add resses','Places of Interest']) . 

do(?busin f). 
to pic 'Foreign Trade' . 

ask(,#eWhich type of fo reign trade information do you need?, #nPlease 
Double-Click on your Choice',ftrade,[Export ,lmport,'Commercial Represent ati ves 
Abroad']) . 

doOthade) . 
topic Export . 

ask('#eBy which category? , #nPlease Double Click on yo ur 
choice',category, ['Commodity type','Country of Desti nat ion']) 

doOcategory) 
top ic 'Commodity type' . 

ask(,#eWhich CO lll lllodity type') ,#n Pl ease double click on 
your choice' ,collltype,['Live Animals','Butter and ot her Fats and 
Oils', Vegetables, Coffee, Pepper, 'BuckWheat, Mill et and Ca nar-y','Oil seeds','Nat ural 
gums','Vegetable Waxes','Bread ,Pastry, Cakes and Biscuits','Wine of Fresh 
Gape','Cernent','Raw hides anc! skines','Leather of Bovine or e~uine anill1als','Sheep or Lamb 
Skin ','Woven Fabrics', Carpets,F ootwear] ). 

end 

filese tupO· 
why is [?businf,?ftrade,?category,?collltype] . 
rna rkOcollltype) . 

I ' 0 
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topic 'Country of Destination'. 
ask('#eExport to which countrY?,#nPlease Double Cli ck on 

your choice', cou ntrydes, [Djibouti , Gambia, Leso t ho,' Sou th 
Afri ca', E gyp t,Za m b i a, Au s t ri a,' B el gu i m-
Lux', Czechoslovakia, Denmark, Fi nland, F rance, Germany, Greece,!tal y, N ethe rl ands, Norway, S 
pai n,S weden, S wi tze rl and ,' United K nogdom', Ru ss ia , Canada,'U nited 
States', J ndia,! ndonesia, I sraei,J apan,Jorcian ,'S outh Korea',Malaysia,'Persina Gulf 
States','Saudi Arabia',Singapore, Yemen]) . 

end . 
end. 
Topic Import . 

fi I esetu pO . 
why is [?busi nf, 'I ftrade , ?category,?count [-ydes]. 
mark(?cou nt rydes) . 

ask('#eBy whi ch catego[-Y?,#nPl ease Double Click on your choice 
',categorY, ['Commod ity type' ,'Country of Source']) . 

do(?category) . 
topic 'Commodi ty type'. 

ask('#eWhich Commodity type?,#nPlease Double Click on 
your choice',comtype,['M ilk and cream, not concentrated','Butter and ot her fat s and oils 
Ii-om milk','Cheese and Crud','Tea,whether or not flavoured','Wheat and 
Meslin', Rice, Yeast,Medicaments,Fertilizers,'Pain ts and 
Varn ishes' ,Perfumes, Soap,Ma tcll es,' P hotographi c fi Ims in roll s',' Photograph ic 
paper',lnsecticicies,Tyres,'Carbon Paper','Men"s or Boy"s suit s',M ili stones]) 

end . 

filesetup() . 
why is [?businf, ?ftrade, ?ca tegory, ?co illtype J. 
ma rkCco mt ype). 

topic 'Cou ntry of Source'. 
ask('#e lmport !-i-o m which cou ntry?,#nPlease Double Click on 

your choice', count rysou, [Dj ibou ti , Gambia, Kenya, Lesot hO,N ige ria , 'Sout h 
Africa',Egypt,Senegal,Somali a, Zimbabwe,Sudan, Swaziland , Tanzan ia, 
Zambia, Austri a,' Belgu i 111-

Lux', Czechosl ova kia , Denmark, Fi nland, France, Germa ny, Greece, hu nga ['y, 
Irela nd , r ta 11', Netherlands, N orwa y, S pa in , Sweden, S wi tzerl and ,' Un it ed 
KnogdOI11', Russia, Brazil , Canada, Cuba,'U nit ed States' , China, 'I-long 
Kong', I ndia, Indonesia , I sraei,Japan,Jordan,'Sou th Korea', Malays ia ,' Persina Gul I' 
States','Saudi Arabia' ,Singapore, Yemen]) 

end . 

end. 
end. 

filesetupO · 
why is [?businf, ?ftrad e, ?catego[y, ?cou nt [-ysou]. 
mark (?countryso u). 

Topic 'Co l11mercial Represelllalives Abroad' . 
filesetupO · 

end . 

why is [?bu sin f,?ftra deJ. 
ma rk (?ft rade) . 

Topic 'Govern ment Regu lations'. 

111 

Customs 

:d 

p,[' Li ve 

~ li o n and 

:========*) 
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