
Post-Graduate Diploma in Paper : PGDCA-6

Computer Applications Management

Information System

Section-A

LESSON NOs. :

1.1 : Framework of MIS

1.2 : Information Technology & MIS

1.3 : Structure of MIS

1.4 : Classification of MIS

1.5 : Decision Making & MIS

1.6 : Information Concepts

1.7 : System Concepts



POST GRADUATE DIPLOMA IN PAPER : PGDCA-6

COMPUTER APPLLICATIONS             MANAGEMENT INFORMATION SYSTEM

LESSON NO. : 1.1              AUTHOR : NEERAJ SHARMA

FRAMEWORK OF MANAGEMENT INFORMATION SYSTEMS

1.1.0 Objectives

1.1.1 Introduction

1.1.2 The Information Needs of Business Enterprises

1.1.2.1 Structured and Unstructured decisions

1.1.2.2 Organisational Levels

1.1.2.3 Analysing Critical Success Factors

1.1.3 Information System

1.1.3.1 Definition of an Information System

1.1.3.2 Requirements of Information in an Information system

1.1.3.3 Attributes of an Information System

1.1.3.4 Role of Information in decision-making

1.1.4 Subsystems of an Information System

1.1.5 Management Information System

1.1.6 Historical Background of MIS

1.1.7 Reasons for MIS

1.1.8 Keywords

1.1.9 Summary

1.1.10 Short Answer Type Questions

1.1.11 Long Answer Type Questions

1.1.12 Suggested Readings

1.1.0 Objectives

In this lesson, we will understand about the information needs of a business enterprise,

role of information in overall decision making activity. We will also define an information

system, its attributes and sub-systems. One type of information system, called

management information system will be defined; its characteristics will be discussed.

Students will also be given a brief overview of the historical background and the reasons

behind the success of MIS

1.1.1 Introduction

The information systems have evolved from back-office processors to problem solving

and solution applications. The trend is for information systems to assist managers

with their most important task: making decisions. For any organization, decision-making

is the most pervasive activity. At every level, information is required for decision-making.

Thus, business management is nothing more than the ‘information management’ and

without this an organization cannot, even, operate. Any worker or manager finds himself
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constantly faced with decision-making challenges. In an increasingly complex

environment, the role of the manager is to understand the associated risk of committing

resources to business activities. At the start of the new millennium a growing proportion

of managerial decisions are supported by a powerful combination of data, models and

computers.

When all the resources are available all the time; we tend to take them for granted.

But when the cost increases or the supply and quality of the resource deteriorate only

then we recognize its importance. The same is the case with management information.

Timely and accurate information is needed to support the decisions that must be

made for the accomplishment of an organization’s objectives. But the question is what

type of information does a manager need for effective management? A manager must

be clear about the objectives of the organization, its policies, programmes, plans,

strengths, weaknesses etc. The type of information required largely depends upon the

type of decisions to be made and the understanding about the organizational levels of

management.

1.1.2 The Information Needs of Business Enterprises

As long as an important resource is supplied to us when and where we need it, in the

right quantity and quality, and at a reasonable cost, we tend to take it for granted. It’s

only when the cost increases or the supply and quality of the resource seems to deteriorate

than we recognise its importance. So it has been with management information. Following

figure shows how quality information is needed to support the decisions that must be

made if an organisation is to be successful. But times are not simple today for managers.

The growing size of many organisations and the speed with which new technological

discoveries are now being applied for competitive purposes combine to produce a

complex and challenging management environment.
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What information does a manager need to manage effectively? A common need basic

to all managers is an understanding of the purpose of the organisation - its policies,

programs, plans, and goals. But beyond these basic informational requirements, the

question of what information is needed can be answered only in broad terms because

individual managers differ in the ways they view information, in their analytic approaches

to using it, and in their conceptual organisation of relevant facts. In general, though,

the information people need depends upon:

1. The type of decision - structured or unstructured - that they must

make

2. The organisational level they occupy, and the activities they perform

3. The factors those are critical to their success

1.1.2.1 Structured and Unstructured decisions

The information that managers need depends on whether they must make structured

or unstructured decisions. A structured decision is a routine one that’s made following

the completion of a pre-planned series of steps. These steps spell out the information

that must be gathered before pre-stated decision rules are applied. For example, they

might specify the information needed before an inventory reorder formula can be used

or a credit-granting rule can be applied. Highly structured decisions can be made by

computer programs, and these decisions can be programmed to handle the routine

decisions and people can deal with the exceptions. The information needed to make

structured decisions is thus relatively predictable, and steps can be taken in advance

to supply it in the reports that decision makers receive.

An unstructured decision is not routine. It is one that may occur too infrequently to

warrant the development of pre-planned steps. Or these steps change too quickly to

encourage programmed decisions or they are not fully understood. Whatever the reason

for a lack of structure, the information needed to make unstructured decisions is not

completely known in advance. Thus, the information must be gleaned from the

information system (discussed ahead) by probing and querying stored records, and by

manipulating, retrieving, and analysing these facts in light of current (and often one-

time) decision needs.

1.1.2.2 Organisational Levels

The information a manager needs also depends upon the organisational level of the

manager’s job. In the smallest organisations, there are few managerial levels, and the

managers tend to be generalists. That is, they are knowledgeable about most (if not

all) of the group’s activities. But as organisations grow in size, people with specialised

knowledge are hired and additional managerial levels are created. Information that’s

satisfactory for generalists (who can often use their overall knowledge to fill in the

missing gaps) is often not acceptable when supplied to specialists. It thus becomes

necessary to supply different types of information to people at different levels.

Top-level managers still must have a general understanding of the organisation’s
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activities. Since they are charged with weighing risks and making major policy decisions

on such matters as new product development, new plant authorisations, and so on,

they need the type of information that will support these long-range strategic plans &

decisions. Middle-level managers are responsible for making the tactical decisions that

will allocate the resources and establish the controls needed to implement the top-level

plans. And lower-level managers make the day-to-day operational decisions to schedule

and control specific expectations, and corrective actions may be taken as needed.

As a general rule, the higher the managerial level, the more likely it is that the decisions

to be made will be relatively unstructured. Lower-level supervisors need access to the

information systems that process transactions, produce pre-planned reports regularly

or on an exception basis, and provide answers to expected inquiries. But higher-level

managers often need to use other systems to gain access to stored data in ways that

can not be anticipated in advance, to sort and merge these facts to produce output in

whatever format is needed and build decision models that will support them in the

decision-making process.

1.1.2.3 Analysing Critical Success Factors

The specific information needed by a particular manager includes everything that

manager must have to (1) establish, evaluate and adjust goals, (2) develop plans and

standards and initiate action, (3) measure actual performance and take appropriate

action when performance varies from the standard, and (4) assess achievements. To

carry this generalisation a step further, the manager can perform the following analysis

to acquire the information he or she needs:

1. Identify critical success factors - those factors that are vital if the

manager is to be successful in contributing to the achievement of the

organisation’s goals. For example, one critical factor for a sales

manager might be to successfully market new products.

2. Determine how these critical success factors can be measured.

3. Determine, for each critical factor, what quantifiable measurement

constitutes success.

4. Take steps to acquire information that will be needed to ensure

achievement of “success measurements”.

By following this general procedure, the manager may obtain the quality

information which she or he needs to mange effectively.

1.1.3 Information System

Any system designed to provide Information with above-discussed qualities to the

managers in an organisation for decision-making is called an “Information System”.

But before formalising the word ‘Information System’, we need to understand the

meaning of the terms “System” and “Information” in more detail and then look into the

‘Management Information System’ which is an important subset of the overall

Information System in an organisation.
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“System” is a term that is commonly used in many disciplines. Its use increased

remarkably after the late fifties especially due to the rapid growth of electronic data

processing (EDP) activities and to the appearance of some interdisciplinary studies

such as cybernetics and biophysics. Social, educational, industrial, business, and

engineering systems are only a few examples of system in today’s world. Obviously

there exist many definitions of system.

Although the word “system” is used in many seemingly unrelated areas, all systems

have some common properties. They have elements, environments, interaction between

their elements and with the environment, and most important of all, they have goals to

be fulfilled. Hence, one may define a system as an organised collection of people,

machines, procedures, documents, data or any other entities such that they interact

with each other as well as with the environment to reach a pre-defined goal. A

“subsystem” is a system which is an element of a larger system. The large system is

called a “super system” or “supra system”. Very similar to the word “system”, the word

“information” is also a very much used and confused word. It is used by EDP people,

by communications people, by librarians, and by many others. “Data” is another word

that is used with information or even as its synonym. Yet a third word, “knowledge”, is

closely related to the other two. In fact fifth-generation computer systems are being

referred to as knowledge-information processing systems.

‘Data’ is the plural of the word ‘datum’. The dictionary meaning of ‘datum’ is “any fact

assumed to be a matter of direct observation”. For the discipline of information systems,

data is any symbol, sign or measure which is in a form which can be directly captured

by a person or a machine. Data are groups of characters recognised as having the

lowest level meaning. They are raw facts and opinions. When one records facts or

figures, it becomes data. Data is processed and analysed to generate information that

is meaningful and knowledgeable.

The most common manner in which data can have value, and thereby become

information, is by making a difference to a decision. A decision is a choice among

alternative courses of action. Information has more meaning than data in that it is

useful in present decision situation. In a simple term, one can define information

as the processed form of data or in other words, ‘Information’ is data that has value.

Informational value depends upon context. Until it is placed in an appropriate

context, data is not information, and once it ceases to be in that context it ceases to

be information.

There is another term ‘Knowledge.’ The word knowledge can be defined as a body of

facts and principles accumulated by mankind in the course of time; or the matrix of

impressions within which an individual situates newly acquired information. Knowledge
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has the highest level of meaning because it represents information that can be

potentially useful in future decision situations. There is still difficulty in distinguishing

data from information or knowledge, however, because a certain data element may be

information to a user at one time and knowledge to the same user at a different time or

place.

An attempt to clear that confusion around the terms data/ information/knowledge

needs to refer to another term “message”. A message is a group of characters that is

stored, processed, and transmitted in the information system of an organisation. In

other words, information in an organisation is stored, processed, and transmitted as

messages.

The content of messages that flow through the information system of an organisation has

different levels of meaning depending on whether the messages carry data, information, or

knowledge. As pointed out by Taggart, we recognise three levels of meaning for messages

included in an information system: data, information and knowledge.

Data are groups of characters recognised as having the lowest level meaning.

They are raw facts and opinions. Information has more meaning than data in that it

is useful in present decision situation. Knowledge has the highest level of meaning

because it represents information that can be potentially useful in future decision

situations.

As a comparison of these three terms, consider the following illustration:

Data Employees have submitted their vacation requests.

Information Summer is the vacation season, but we have already received

production orders for summer.

Knowledge Employee vacation dates should be arranged to handle the

summer production properly.

There is still difficulty in distinguishing data from information or knowledge,

however, because a certain data element may be information to a user at one time

and knowledge to the same user at a different time or place. Finally, we must again

recognize that the term ‘information’ is frequently used, even in the information

systems discipline, in senses different from the formal definitions discussed above.
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In particular, ‘information’ and ‘data’ are often used interchangeably.

1.1.3.1 Definition of an Information System

The information system of an organisation may be defined as a system that

serves to provide information within the organisation when and where it is needed

at any managerial level. Such a system must take the information received and

store, retrieve, transform, process, and communicate it using the computer system

or some other means. Bryce states, “Equating information systems with computer

systems is a misconception born of decades of preoccupation with technology.” He

defines an information system as a logically interrelated set of business processes

that accomplish organisational goals.

1.1.3.2 Requirements of Information in an Information system

1. It must be understood by its recipient in the proper frame of reference

2. It must be relevant to a current need in the decision-making process.

3. It must have a surprise value, that is, what is already known should

not be presented.

4. It must lead its users to make a decision. A decision could be to take

no action.

1.1.3.3 Attributes of an Information System

 Effective processing of information: This refers to proper editing of

input data and efficient utilisation of hardware and software.

 Effective management of information: Stressed are care in file

management operations and in security and integrity of the existing

data.

 Flexibility: The information system should be flexible enough to

handle a variety of operations.

 User-satisfaction: Of prime importance are user understanding of and

satisfaction with the information system.

1.1.3.4 Role of Information in decision-making

Any action in an organisation depends on the result of a decision-making process

at the proper managerial level of that organisation. Obviously, the right information

available at the right time, is vital for the process of optimal decision making. In some

decision-making/action processes, the available data can be used directly. In most

cases, however, data are grouped and summarised in various forms and finally

transformed to become information to be used in decision-making. The result of

action(s) following a decision-making process can also be used for another decision

and action activity (i.e. feedback process in systems terminology).

Self Check Exercise :

Q: What is an IS?

Q: What are the various attributes of an Information System?
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Q: What is the role of information in decision making process?

1.1.4 Subsystems of an Information System

The information system of any organisation contains information related to

three basic types of operations namely, transaction processing, control, and strategic

planning. One could group them into two as operating level and management level

activities as in the following figure.

a) Management Level activities

In strategic planning, the executive or top management of the organisation

decides the objectives of the organisation, on the resources to be used to attain

these objectives, and on the policies that are to govern the acquisition, use, and

disposition of these resources. Activities have a long time range - one to ten or more

years. In management control, middle level managers assure that resources are

obtained and used effectively and efficiently to accomplish the organisation’s

objectives. Activities have year to year or monthly time range. In Operational Control,

supervisory management assures that specific tasks are carried out effectively and

efficiently. Activities have day-to-day or weekly time range.

b) Operating Level activities

The rectangular block under the management triangle is used to represent

transaction processing, which means the daily routine business operations of the

organisation.
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Thus on the basis of this classification, common practice has been to define two

subsystems of an Information system: Management Information System (MIS) and

Operations Information System (OIS). We can conclude that OIS is the information

subsystem relevant to transaction processing of the organisation and MIS is the

information subsystem relevant to management decisions for control and strategic

planning purposes.

It is now conventional to represent management level activities as a triangle and to

base it on a rectangle as a symbol of operating level activities.

Subsystems of an Information system

1.1.5 Management Information System

Management information system is the use of imformation technology, people and

business process to record, store and process data to produce information that decision

makers can use to make day to day decisions. The subject of management information

system evokes emotions on a wide spectrum ranging from disdain to rapture. It would

be no exaggeration to say that few areas of management have stirred more acrimonious

debate.  A large part of the controversy, however, is a matter of semantics. It boils

down to sharply differing notions of what constitutes a Management Information System.

Some people have used the term to describe systems in which a manager has

instantaneous access to detailed pieces of information regarding the entire organisation.

Some see it merely as an appendage to the accounting system which blends into the

usual financial type of summary statements. Usage of the term sometimes includes

any information processed by computers. Definitions that are most useful in practice

are those which emphasise the use i.e. made of the information provided by an MIS

rather than the technology or methodology employed in collecting and disseminating

the information. We will, therefore, adopt the following definition, given by Davis and

Olson:

A Management Information System, as the term is generally understood, is an

integrated, user-machine system for providing information to support operations,

management, and decision-making functions in an organisation. The system utilises

computer hardware and software; manual procedures; models for analysis, planning,

control and decision-making; and a database.

This definition gives a complete picture of a Management Information System.
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It is clear from the definition that a management information system is

 An integrated user-machine system

 The function of which is providing information

 To support the operations, management and decision-making

functions in an organisation

The system utilises

 Computer hardware and software

 Manual procedures

 Models for analysis, planning, control, and decision-making,

 A database

Therefore, a management information system can be described as a process

that provides the information necessary to manage an organisation effectively. MIS

and the information it generates are generally considered essential components of

prudent and reasonable business decisions. In short, MIS has been a mehtod,

function, an approach, a process, an organization, a system and a subsystem.

1.1.6 Historical Background of MIS

Having clarified what we mean by an MIS, let us examine its historical roots. Surprisingly

MIS are in fact as old as the oldest writings in the world. The oldest evidence of writing

by man discovered so far consists of clay tablets excavated at Summer in Mesopotamia

and dated approximately 3000 B.C. These contain records from inventory system

carrying information on receipts and issues made to individuals from a temple grain

store. In fact, many historians believe that writing arose in response to the need for

such management information.

In the late 1960s and early 1970s, many managers began to realise that they were

not able to cope with rapidly changing conditions merely by using the routine reports

that their traditional systems were producing. Their information did not possess

the properties mentioned earlier and it was no longer adequate to meet their

requirements. Responding to these management needs, system designers began

to develop new computer-oriented management systems that were more responsive

and more comprehensive than the electronic data processing (EDP) systems that

had come into existence a few years earlier. There was initially talk of designing a

completely integrated “total system” built around a single on-line database that

would instantly give managers all the information they needed to make their

decisions. But this proved to be an unrealistic goal. Today, the computer-based

MIS have progressed from the initial start-up efforts to a relatively high degree of

maturity.

1.1.7 Reasons for MIS

But why is MIS a subject of great interest today? There are two principal

reasons for this:

(1) Organisations have grown in complexity to levels which are
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unprecedented and information plays a vital role in holding together

and co-ordinating organisations. Information is the mortar that holds

together the edifice of the modern multi-division, multi-location,

multi-product organisations. The role of MIS is very similar to that of

the nervous system in animals.

(2) The second reason is the advent of computers. Computers are able to

both access and record information and perform calculations at speeds

which are almost unbelievable. Even older computers can access

information at a rate higher than 20,000 characters per second from

magnetic tapes which would correspond to reading and writing about

400 pages of an average sized book in one minute. When it comes to

calculation, the computer is even more of a whiz kid. It can do about

50,000 multiplications in one second! But it is not only the speed of

computers but rather the reduced cost of information handling made

possible with computers that has launched them into the management

environment.

1.1.8 Keywords

Data : Raw facts and figures

Information : Meaningful data

Knowledge : Information useful in future decision making

System : an organised collection of people, machines,

procedures, documents, data or any other entities

such that they interact with each other as well as

with the environment to reach a pre-defined goal

Information System : a system that serves to provide information

MIS : A system designed to provide information

required by mangers for decision making and

other organizational functions

1.1.9 Summary

Information systems are designed to assist managers with their decision making task.

For any organization, decision-making is the most important activity. At every level,

information is required for decision-making. The same is the case with management

information. Timely and accurate information is needed to support the decisions that

must be made for the accomplishment of an organization’s objectives.

The growing size of many organisations and the speed with which new technological

discoveries are now being applied for competitive purposes combine to produce a

complex and challenging management environment, making information systems

unavoidable.

In general, though, the information people need depends upon: the type of decision

that they must make - structured or unstructured, the organisational level they occupy,
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and the activities they perform. A structured decision is a routine one that’s made

following the completion of a pre-planned series of steps. These steps spell out the

information that must be gathered before pre-stated decision rules are applied. Highly

structured decisions can be made by computer programs and these decisions can be

programmed to handle the routine decisions and people can deal with the exceptions.

The information needed to make structured decisions is thus relatively predictable

and steps can be taken in advance to supply it in the reports that decision makers

receive. An unstructured decision is not routine. It  may occur too infrequently to

warrant the development of pre-planned steps. The information needed to make

unstructured decisions is not completely known in advance. Thus, the information

must be extracted from the information system by processing and querying stored

records. The information a manager needs also depends upon the organisational level

of the manager’s job. As a general rule, the higher the managerial level, the more likely

the decisions to be made, will be relatively unstructured. Lower-level supervisors

need access to the information systems that process transactions, produce pre-planned

reports regularly or on an exception basis and provide answers to expected inquiries.

Any system designed to provide Information with above-discussed qualities to the

managers in an organisation for decision-making is called an “Information System”.

The information system of an organisation is a system that serves to provide information

within the organisation when and where it is needed at any managerial level. Such a

system must take the information received and store, retrieve, transform, process,

and communicate it using the computer system or some other means. The essential

properties of an information system are effective processing and management of

information, flexibility and user-satisfaction. The information system of any organisation

contains information related to two levels: operating level and management level

activities. In management level activities, the executive or top management of the

organisation decides on the objectives of the organisation, on the resources to be

used to attain these objectives and on the policies that are to govern the acquisition,

use and disposition of these resources. Activities have a long time range and

operating level activities mean the daily routine business operations of the

organisation.

There are two subsystems of an Information system: Management Information System

(MIS) and Operations Information System (OIS). OIS is the information subsystem

relevant to transaction processing of the organisation and MIS is the information

subsystem relevant to management decisions for control and strategic planning

purposes. A Management Information System, is an integrated, user-machine system

for providing information to support operations, management and decision-making

functions in an organisation. The components of MIS are computer hardware and

software manual procedures; models for analysis, planning, control and decision-

making; and a database. MIS is management-oriented and management-directed, is
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an integrated concept, and is based on Information resource management is an

overriding philosophy.

There are two principal reasons behind MIS in an organisation: organisations have grown

in complexity to levels which are unprecedented and information plays a vital role in

holding together and co-ordinating organisations and the advent of computers.

1.1.10 Short Answer Type Questions

Q:1 What is the need for an information system in an organization?

Q:2 Define the terms: Data, Information, Knowledge, System.

Q:3 Differentiate between structured and unstructured decisions.

1.1.11 Long Answer Type Questions

Q:1 What is an Information system? What are its characteristics?

Q:2 Define Management Information System. What are its attributes?

Q:3 What are the sub-systems of an information system? Differentiate

between them.

1.1.12 Suggested Readings

1. Robert G. Murdick, Joel E. Ross, James R. Claggett, “Information

Systems for Modern Management”, PHI

2. Gordon B. Davis, M.H. Olson, “Management Information Systems:

Conceptual Foundations, Structure & Development”, McGraw-Hill

3. D.P. Goyal, “Management Information Systems: Managerial

Perspectives”, Macmillan India Ltd.

4. Kenneth C. Laudon, Jane P. Laudon, “Management Information

Systems” Pearson Education
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1.2.0 Objectives

In this lesson, students will understand:

 Role of IT in MIS

 Benefits of IT in MIS

 Nature and scope of MIS

 MIS characteristics and functions

1.2.1 Introduction

In business, information systems support not only business processes and operations,

but also decision-making and competitive strategies, which are the fields of MIS. As

an area of study, MIS is sometimes referred to, in a restrictive sense, as information

technology management. The study of information systems is usually a commerce and

business administration discipline. It involves frequently software engineering, but

also distinguishes itself by concentrating on the integration of computer systems with

the aims of the organization. The area of study should not be confused with computer

science which is more theoretical in nature and deals mainly with software creation

and not with computer engineering, which focuses more on the design of computer

hardware. IT service management is a practitioner-focused discipline centering on the

same general domain.

14
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1.2.2 Information Technology and the Management Process

Times have changed and so have the methods by which managers make decisions.

Information technology has helped speed the change in methods. Technology has

enabled companies to flatten their hierarchies. The last few years has seen an tedious

task of middle managers. Companies simply didn’t need the extra layers because of

technological advances that allow lower levels of employees to communicate and

collaborate easier and faster than ever before. Managers in these newly flattened

organizations are now responsible for making sure employees know the environmental

influences on the organization, know the goals of the organization and adjust the

organization to meet the new influences. Managers then free their employees to meet

not only the organization’s goals, but also their personal goals.

Information systems can help managers and employees work more efficiently and

effectively in this new environment by increasing the amount of information available

to all employees. Communications are faster and more widespread with new

technologies that enable employees and managers to collaborate more closely and

work better in teams. New information systems also enable virtual organizations and

geographically dispersed teams and groups to work together to meet personal and

organizational goals.

The decision-making process is very different in today’s organization than it was just a

few years ago. The danger of building a system to accommodate today’s process is that

it will not take these changes into account. Understanding how people and organizations

make decisions will help build a system that can accommodate the organization and

the employees.

Information systems should be created not only to help mangers and employees make

decisions, but also help them better communicate between all levels and units of the

organization. Remember, decisions are not made in isolation. More important, decisions

affect a wide range of people and the system should accommodate this fact.

The real danger in using information systems to make decisions is that the decision-

making process will be based on the wrong information. Because managers may assume

that the situation is similar to one they experienced before, they may not be as careful

as they would be if it were an entirely new situation. For instance, management may

decide that the new packaging materials are as good as the old ones because they are

the same color.

Therefore managers wouldn’t be as careful in studying all the data, all the possible

outcomes and the alternatives when making the decision to change suppliers. They

make the decision based on the first available alternative that moves them toward

their ultimate goal. They find out too late that the packaging materials are not as good

as the old ones and they end up with more damaged goods and iritate customers.

Information systems should have these characteristics:

1. They are flexible and provide many options for handling data and
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evaluating information.

2. They are capable of supporting a variety of styles, skills, and knowledge.

3. They are powerful in the sense of having multiple analytical and

intuitive models for the evaluation of data and the ability to keep track

of many alternatives and consequences.

4. They reflect the bureaucratic and political requirements of systems.

5. They reflect an appreciation of the limits of organizational change

and an awareness of what information systems can and cannot do.

1.2.3 Role of Information Technology in MIS

Both the information and information technology have a role to play in the attainment

of organisational goals as can be illustrated below:

a) Information Technology provides us abilities to process and transmit

data very efficiently. This also enables us to automate the data

dependent tasks and the related physical processes.

b) The information on the other hand allows the organisations to improve

the performance by better control and coordinated decision-making.

The information also provides capability to provide or sell value added

services.

The synthesis of these two capabilities, therefore, opens new opportunities

and an array of new means and ends. To illustrate, the corporate strategy of gaining

competitive advantage in the market can be supported by technological applications

developed by the organisation. At the same time, technological applications can be

developed so as to gain strategic advantage. Thus, the strategic plans and information

technology become mutually reinforcing team of ends and means.

The analysis of technological changes is necessary for formulating strategic

goals and this analysis should be made use to identify:

a) Ways in which changes in technology can affect strategic decisions.

b) The innovation process which can transform abstract capabilities into

tradable goods and services using technology.

c) Attitudinal shift necessary in the organisational thinking process so

that the technology is adopted as an instrument of development

process by all the members of the organisation.

The first step in strategic planning is to define the nature of business clearly

in the current context. The role of research and development is determined by the

level of competition in the industry in which the organisation competes. The

organisation may adopt a defensive strategy or proactive strategy depending on its

relative position at the time of formulating the strategy. In the defensive strategy,

the organisation may for instance, focus on maintaining the marketability of its

existing products and services; improve its organisation process to reduce cost and

increase operating efficiency. This strategy might be adopted when the organisation
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is facing difficult situation. Where as if the organisation has already safeguarded its

position in the current level of competition and is comfortable with its existing position,

it may adopt a proactive strategy to market new products, to gain competitive advantage

or even diversify its activities.

The IT can be applied strategically in four different ways as follows:

 In improving productivity and performance

 In finding new ways of managing and organizing

 In gaining competitive advantage

 In developing new businesses

The role of IT would therefore depend on organisation’s strategic decisions.

While deciding strategic role for IT, it is necessary to distinguish between the roles

of Information and Information Technology, as these two are separate resources

with their own capabilities. The capabilities of information are more abstract and

also strategically more important in nature.

As the information is an important resource supported by information

technology, the management of information systems becomes an important

management function and consists of the following three important components:

a) Information Technology provides capability of organising the

information efficiently.

b) Information System  decides the essential attributes of the information

sought to be organized using the information technology. The

planning for information system is a strategic exercise which evaluates

present information system, identifies its weakness and strengths,

identifies the threats to existing systems and looks forward to the

opportunities from the IT. The resource allocation to IT and information

system can be decided only after such an exercise.

c) Information Management decides the process of organising the data and

information controls the access to the information of the organisation

and decides the usage of the information for business strategy.

All these three aspects are required for the information to be used in the best

possible manner.

1.2.4 Benefits of IT in MIS

Investing in information systems can pay off for a company in following ways:

1. Such an investment can support a core competency. Great companies

invariably have one or two core competencies, something they can do

better than anyone else. This could be anything from new product

development to customer service. It is the heart of the business and

no matter what it is, information technology can support that core

competency. An IT investment in a company’s core competency can

create a significant barrier to entry for other companies, defending
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the organization’s IT system can be a major barrier to entry.

2. It can enhance distribution channel management. As with supplier

networks, investment in distribution channel management systems

can ensure quicker delivery times, problem free delivery, and

preferential treatments. When the distribution channel management

system is exclusive, it can mean some control over access to retailers,

and, once more, a barrier to entry.

3. An IT investment can help build brand equity. To build a brand, firms

often invest huge sums in advertising. A huge brand name is a

formidable barrier to enter and sustaining it can be facilitated by

investment in marketing information systems and customer

relationship management system.

4. Information systems can mean better production processes. Such

systems have become essential in managing large production runs.

Automated systems are the most cost efficient way to organize large

scale production. These can produce economies of scale in promotion,

purchasing, and production; economies of scope in distribution and

promotion; reduced overhead allocation per unit; and shorter break-

even times more easily. This absolute cost advantage can mean greater

profits and revenue.

5. IT investment can boost production processes. Information systems

allow a company flexibility in its output level. Michael Porter claims

that economies of scale are a barrier to entry, aside from the absolute

cost advantages they provide. This is because, a company producing

at a point on the long-run average cost curve where economies of

scale exist has the potential to obtain cost savings in the future, and

this potential is a barrier to entry.

6. Implementing IT experience can leverage learning curve advantages.

As a company gains experience using IT systems, it becomes familiar

with a set of best practices that are more or less known to other firms

in the industry. Firms outside the industry are generally not familiar

with the industry specific aspects of using these systems. New entrants

will be at a disadvantage unless they can redefine the industries best

practices and leap-frog existing firms.

7. IT investment can impact mass customization production processes.

IT controlled production technology can facilitate collaborative,

adaptive, transparent, or cosmetic customization. This flexibility can

increase margins and increase customer satisfaction.

8. Leverage IT investment in computer aided design. CAD systems

facilitate the speedy development and introduction of new products.
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This can create proprietary product differences. Product differentiation

can be a barrier to entry. Proprietary product differences can be used

to create incompatibilities between competing products. These

incompatibilities increase consumer’s switching costs. High customer

switching costs is a very valuable barrier to entry.

9. It means expanded E-commerce. Company web sites can be personalized

to each customer’s interests, expectations, and commercial needs. They

can also be used to create a sense of community. Both of these tend to

increase customer loyalty. Customer loyalty is an important barrier to

entry.

10. Information systems leverage stability. Technologically sophisticated

firms with multiple electronic points of contact with customers,

suppliers, and others enjoy greater stability. This monumental

appearance of stability can be a barrier to entry, especially in financial

services.

11. The simple fact that IT investment takes a significant amount of money

makes it a barrier to entry. Anything that increases capital

requirements is a barrier to entry.

1.2.5 Historical development

The role of business information systems has changed and expanded over the last

four decades. In the incipient decade (1960s and ‘70s), information systems could be

afforded by only the largest organizations. They were used to record and store

bookkeeping data such as journal entries, specialized journals and ledgers were used

to generate a limited range of predefined reports, including income statements, balance

sheets and sales reports. They were trying to perform a decision making support role

but they were not up to the task.

By the 1970s “decision support systems” were introduced. They were interactive in

the sense that they allowed the user to choose between numerous options and

configurations. Not only was the user allowed to customize outputs, they also could

configure the programs to their specific needs. There was a cost though. As part of

your mainframe leasing agreement, you typically had to pay to have an IBM system

developer permanently on site.

The main development in the 1980s was the introduction of decentralized computing.

Instead of having one large mainframe computer for the entire enterprise, numerous

PCs were spread around the organization. This meant that instead of submitting a job

to the computer department for batch processing and waiting for the experts to perform

the procedure, each user had their own computer that they could customize for their

own purposes. Many poor souls fought with the vagaries of DOS protocols, BIOS

functions and DOS batch programming.

As people became comfortable with their new skills, they discovered all the things
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their system was capable of. Computers, instead of creating a paperless society, as

was expected, produced mountains of paper, most of it valueless. Mounds of reports

were generated just because it was possible to do so. This information overload was

mitigated somewhat in the 1980s with the introduction of “executive information

systems”. They streamlined the process, giving the executive exactly what they

wanted, and only what they wanted.

The 1980s also saw the first commercial application of artificial intelligence techniques

in the form of “expert systems”. These programs could give advice within a very limited

subject area. The promise of decision making support, first attempted in management

information systems back in the 1960s, had step-by-step, come to fruition.

The 1990s saw the introduction of the Strategic information system. These systems

used information technology to enable the concepts of business strategy developed by

scholars like M. Porter, T. Peters, J. Reise, C. Markides and J. Barney in the 1980s.

The role of business information systems had now expanded to include strategic

support. The latest step was the commercialization of the Internet, and the growth of

intranets and extranets at the turn of the century.

Self Check Exercise

Q: What are the various characterstics of an Information System?

Q: What are the benefits of Information Technology in MIS?

1.2.6 Nature of Management Information Systems

The concept of MIS is inter-disciplinary in nature, which means it has borrowed its

concepts, principles and theories from a variety of disciplines. These disciplines include

Management Science, Management Accounting, Operations Research, Psychology,

Behavioral Sciences, Engineering, and Computer Science. These academic disciplines

are used in designing the MIS, evolving the decision support tools for modeling and

decision making. The foundations of MIS are the principles of management and its

practices. MIS uses the concept of management control in its design and relies heavily

on the fact that the decision maker or the manager is a human being and is a human

processor of information. MIS uses theories of communication which helps to evolve a

system design capable of handling data inputs, process and outputs with the least

possible noise or distortion in transmitting the information from a source to a

destination. Also while designing the report format; MIS takes into account the

behaviour of the manager as an individual and in a group. It gives due regard to the

personal factors such as bias, thinking with a fixed frame of reference, risk aversion,

strengths and weaknesses etc.

Another area of academics is operations research. It is used for developing models of

management problem and they are then incorporated in the MIS as decision-assisting

tools. The inventory control, queuing theory and resource programming are used in

MIS as decision support models. The network theory is used for planning and controlling

large projects.
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In the area of accounting, it uses the accounting principles to ensure that the data is

correct and valid. It uses accounting information to generate reports on various financial

and management accounting aspects for decision makers in an organization.

Computer science and MIS also have very strong ties. Translating the real concept of

MIS into reality is technically an infeasible proposition unless computers are used.

The MIS relies heavily on the hardware and software capacity of the computer and its

ability to store, process, retrieve and communicate with no limitations. The variety of

the hardware devices having distinct capabilities makes it possible to design the MIS.

Computers also provide security to the sensitive and confidential MIS data.

Therefore, we can conclude that MIS uses knowledge from management, business

practices, accounting, mathematics, operations research, psychology and computer

science for building processes, methods and systems in different applications.

1.2.7 Scope of Management Information Systems

1. MIS support structured decisions at the operational and management

control levels. However, they are also useful for planning purposes of

senior management staff.

2. MIS are generally reporting and control oriented. They are designed

to report on existing operations and therefore to help provide day-to-

day control of operations.

3. MIS rely an existing corporate data-and data flows.

4. MIS have little analytical capability.

5. MIS generally aid in decision making using past and present data.

6. MIS are relatively inflexible.

7. MIS have an internal rather than an external orientation.

1.2.8 Characteristics of Management Information Systems

It should be apparent that MIS is not an easy concept to deal. It can be viewed and

analysed from many sides. The first step in understanding its potential impact on

business operation is to break through the semantic barriers. This section summarises

the pertinent characteristics of MIS:

1.2.8.1 Management Oriented

This is the most significant characteristic of MIS. The system is designed from the top

down. This does not mean that the system will be geared to providing information

directly to top management; rather, it means that the system development starts from

an appraisal of management needs and overall business objectives. It is possible that

middle management or operating management is the focus of the system, such that

their needs are the cornerstone on which the system is built.

2.8.2 Management Directed

Because of the management orientation of MIS, it is imperative that management

actively direct the system development efforts. Involvement is not enough. It is rare to

find an MIS where the manager himself, or a high-level representation of his
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department, is not spending a good deal of time in system design. It is not a one-time

involvement, for continued review and participation are necessary to ensure that the

implemented system meets the specifications of the system that was designed.

Therefore, management is responsible for setting system specifications and it must

play a major role in the subsequent trade-off decisions that inevitably occur in system

development.

1.2.8.3 Integrated

The integrated concept is a necessary characteristic. Integration is significant because

of the ability to produce more meaningful management information. For example, in

order to develop an effective production scheduling system, we must balance factors

such as (a) set-up costs, (b) work force, (c) overtime rates,

(d) production capacity, (e) inventory levels, (f) capital requirements, and (g) customer

service. A system that ignores one of these elements - inventory level, e.g., is not

providing management with an optimal schedule. The cost of carrying excess

inventory may more than offset the other benefits of the system. Integration, in the

sense intended here, means taking a comprehensive view or a complete picture

look at the interlocking subsystems that operate within a company.

1.2.8.4 Common Data Flows

Because of the integration concept of MIS. There is an opportunity to avoid duplication

and redundancy in data gathering, storage and dissemination. The system designers

are aware that a few key source documents account for much of the information flow

and affect many functional areas. The development of common data flows is an

economically sound and logical concept, but it must be viewed in a practical and

pragmatic light. Because of a company’s method of operation and its internal

procedures, it may be better to live with a little duplication in order to make the

system acceptable and workable.

1.2.8.5 Heavy Planning Element

Management information systems do not occur overnight; they take from three

to five years and longer to get established firmly within a company. Therefore, a heavy

planning element must be present in MIS development. Just as a civil engineer does

not design a highway to handle today’s traffic but to handle the traffic five to ten years

from now, so the MIS designer must have the future objectives and needs of the

company firmly in mind. The designer must avoid the possibility of system obsolescence

before the system gets into operation. Needless to say, sound system planning is an

essential ingredient to successful MIS.

1.2.8.6 Subsystem Concept

In tracking a project as broad and complex in scope as MIS, one must avoid

losing sight of both, the forest and the trees. Even though the system is viewed as a

single entity, it must be broken down into digestible subsystems that can be

implemented one at a time. The breakdown of MIS into meaningful subsystems sets
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the stage for a prioritised implementation.

1.2.8.7 Flexibility and Ease of Use

Despite a careful analysis of future management information needs, it is impossible to

predict what is desired three to five years hence. This is true in most industries, and

especially in industries with rapid change patterns. It is naive to think that anyone

possesses the omniscience to predict the future. With this as a premise, the next best

thing an MIS developer can do is build in the flexibility to incorporate as many future

nuances as possible. Building an MIS on a solid database foundation is a good starting

point for flexibility.

A feature that often goes with flexibility is ease of use. This means the incorporation of

features that make the system readily accessible to a wide range of users and easy to

use once they are ready to try it.

1.2.8.8 Database

The database is the mortar that holds the functional systems together. Each system

requires access to a master file of data covering inventory, personnel, vendors,

customers, general ledger, work in process, and so on. If the data is stored efficiently

and with common usage in mind, one master file can provide the data needed by any

of the functional systems. In brief, MIS supports transaction handling and record

keeping.

1.2.8.9 Distributed Data Processing

The majority of companies implementing MIS have a geographic network of sales offices,

distribution points, manufacturing plants, divisions, subdivisions and so on. Some of

these entities are operated in a completely independent fashion and therefore,  may

not be a part of the integrated MIS. In order to create an effective MIS with geographic

boundaries, some form of distributed data processing is necessary, which means two

or more information subsystems in different locations act in a co-operative fashion.

1.2.8.10 Information as a Resource

Suffice it to state that in MIS, information resource management is an overriding

philosophy. Pervading the entire organisation must be the concept that information is

a valuable resource, particularly in the management control and strategic planning

areas, and must be properly managed.

1.2.9 MIS Functions

MIS is established in an organization to provide the management with the right

information at the right time to the right person. For this, all data and information

processing goes through different stages in a logical order, commonly called the

Information Processing Cycle. Following are the typical functions of MIS. Note that the

stages below do not have to be in this order, not all steps must be carried out, and

some steps may be repeated.
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1.2.9.1 Data Acquisition and Input

This stage involves the collection of raw data from the outside world so it can

be put into an information system. There is difference between acquisition and

input. Inputting means putting the acquired data into the information system.

Examples of acquisition are:

 The pay clerk, going to the factory’s foremen and collecting the

worker’s timecards so he knows how many hours each person worked

that week.

 Conducting a survey of customer’s opinions.

 Using a form on a website to collect visitor’s opinions

Examples of Input are:

 Typing the hours from the timecards into a spreadsheet.

 Scanning the survey cards with a card reader

Typical input devices include keyboards, mouse, flatbed scanners, bar code

readers, joysticks, digital data tablets (for graphic drawing), and electronic cash

registers.

1.2.9.2 Data Validation

Data Validation means checking the quality of the data before it is processed. Processing

rubbish data gives rubbish information. If all the foremen in the factory just made up

the numbers on the worker’s time cards, working on the pay cheques would be totally

pointless. Validation is ensuring inputted data is of the right type (e.g. numeric) and

within reasonable limits (e.g. ages between 1 and 70). Databases and spreadsheets

can have validation rules built into data fields to reject impossible entries. Validation

can include:

a) Existence: Is some essential data simply missing, such as a name?

b) Reasonableness: Does it seem logical? Checking hours are within

reasonable limits (e.g. anything over say 50 hours a week may be

questioned)

c) Consistency: Checking for inconsistencies in surveys (e.g. a person

claims to be unemployed but earns Rs.1,00,000 a year.) Some surveys

ask similar questions in different parts of the survey to check whether

people are lying when they answer.

d) Type check: e.g. Have letters been entered instead of digits?

e) Format check: e.g. an ID must be three letters followed by 4 digits. Is

date entered as dd/mm/yy?

f) Range check: Is a date in August between 1 and 31?

Validation does not check that data is 100% accurate but it can highlight

suspicious entries. Data Validation includes the following:

 A set of rules you can apply to form fields to restrict the type of

information site visitors enter into forms. For example, you can set
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rules so that only letters, and not numbers, can be entered into a “name”

field on a form.

 A process used to determine if data are inaccurate, incomplete, or

unreasonable. The process may include format checks, completeness,

checks, check key tests, reasonableness checks, and limit checks.

 Data validation is a process to ensure the quality of data by checking

they have been entered correctly

 The documented assessment of data by subject area experts and its

comparison to known values.

1.2.9.3 Data Verification

It is the process of entering data twice and comparing the two entries to find differences.

A common example of this is when you are asked to enter a new password twice to

ensure it has been entered accurately.

1.2.9.4 Processing (manipulation)

This is a key point. At this stage data is converted into information, e.g., a thousand

surveys are converted into a graph that actually means something to a person.

Examples:

 Calculating wages from hours worked

 Counting the number of male and female responding to the survey

Typical processing software includes word processors, spreadsheets,

databases, payroll systems, web browsers that decode and present HTML pages and

compressed images.

It is important to understand that processing and manipulation mean exactly the same

thing.

1.2.9.5 Storage

Unless you want to input the data every time you process it, it’s sensible to store the

data. You also may want to store information you have produced so you don’t have to

keep repeating work. Typical storage devices are:

 hard disk (fast, big capacity)

 floppy disk (slow, low capacity)

 writeable CD/DVD-ROM

 QIC (quarter inch cassette tape)

 EPROM (Electronically Programmable ROM), flash RAM (memory chips

that keep their contents after the power is turned off e.g. memory sticks,

BIOS chips).

1.2.9.6 Retrieval

Retrieval function is the reverse of storage. There’s not much point storing data and

information unless you can retrieve it again later.

1.2.9.7 Output

All the previous steps are useless, unless you can see the results. Devices include:
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 CRT (cathode ray tube) monitors and LCD displays (Soft copy output)

 printers (Hard copy output)

 sound cards/speakers

 plotters

 special purpose displays (e.g. the floor indicator in a lift)

1.2.9.8 Dissemination of Information

This stage means sending output information to the actual user. This usually involves

LAN (local area network), WAN (wide area network), and the internet. Typical devices

used for communication information across geographical distances are the modem,

network cabling, hubs, switches, satellites, microwave links, infrared links, radio

networking, fibre optic cable, routers etc.

1.2.9.9 Disposal

Disposal means deleting data or archiving data. Issues involve the security of so-

called “deleted” data. When data is no longer needed it can be deleted. Very sensitive

data may need more: when PCs delete data, they don’t actually remove it from the

disk. They just mark that part of the disk as “available for saving on”. Thus data can

stay on the disk and be easily restored by snoops. To really delete sensitive data it

should be wiped: overwritten with rubbish until it is no longer readable.

1.2.9.10 Archiving

Archiving means taking the data off the main storage and storing it offline (not immediately

available) usually on tape. This way, if in the future the data were suddenly needed again

(as in an emergency) it is still available, but it is out of the way and not taking up important

hard disk space. Businesses tend to archive rather than delete data.

1.2.10  Essentials of an Effective MIS

Management uses management information system to recognize, monitor, measure, limit

and manage incoming and outgoing information. To be effective, a MIS must contain five

elements: timeliness, accuracy, consistency, completeness and relevance.

1.2.10.1 Timeliness

Timeliness requires an organisation’s MIS to provide and distribute current information

promptly to the appropriate users. For example, the board of directors may require

certain reports for its monthly or quarterly meetings. The MIS must be designed to

provide timely, summarized results in a consolidated format to all board members

before the meeting.

1.2.10.2  Accuracy

Accuracy requires a system of internal controls throughout all information system

processing activities. Inaccurate data can distort the actual facts about an organisation’s

financial health. Therefore, information should receive appropriate editing, balancing

and internal control checks. In addition, a comprehensive internal and external audit

program should be employed to ensure the adequacy of these internal controls.



PGDCA Paper :   PGDCA-627

1.2.10.3 Consistency

Consistency requires data to be collected and reported uniformly. If data are not

collected and reported consistently, analysis can be inaccurate.

1.2.10.4 Completeness

MIS also must be complete. To make appropriate decisions, management needs reports

that contain all pertinent information in a summarized format. Completeness is a balance

between reporting all available information, which may cause information overload,

and not reporting enough information to assess the situation.

1.2.10.5 Relevance

The final element of a useful MIS is relevance. If a report includes inappropriate,

unnecessary information, or if the information is too detailed, management may have

difficult sorting what is important from what is not, diminishing the data’s value.

If one or more of these elements is missing, the usefulness of MIS is compromised.

This can cause increased operational risks and can affect an organisation’s ability to

recognize, monitor, measure, limit and manage risk areas. Thus, effective MIS is critical

to an organisation because it is the primary tool for management to monitor and

measure performance. To confirm that MIS is effective and useful, organisations may

take following measures:

 Create an MIS with adequate technological support

 Implement adequate internal controls within the MIS to maintain the

integrity of the data

 Design MIS reports that contain the above discussed five elements

and strike a balance between comprehensiveness and completeness

but also facilitate expedited decision-making.

1.2.11 Keywords

IT InformationTechnology

Core competency Something they can do better than anyone else

brand equity huge brand name

CAD Computer Aided Design

Product differentiation Product differences can be used to create

incompatibilities between competing products

E-commerce Electronic Commerce

BIOS Basic Input Output System

DOS Disk Operating System

Batch programming A mode of processing

Data Validation Checking the quality of the data

Data Verification Ensuring that the data entered is correct

EPROM Electronically Programmable Read Only Memory
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1.2.12 Summary

The role of business information systems has changed and expanded over the last

four decades. Earlier they were used to record and store bookkeeping data only.

Then decision support systems were introduced, which allowed the user to choose

between numerous options and configurations. Then came the concept of

decentralized computing.  But computers, instead of creating a paperless society,

produced mountains of paper, most of it valueless. The 1980s also saw the first

commercial application, “expert systems”, which made the promise of decision

making support come to fruition. The 1990s saw the introduction of the Strategic

information system. These systems used information technology to enable the

concepts of business strategy.

Information Technology has enabled companies to flatten their hierarchies. Information

systems can help managers and employees work more efficiently and effectively in

this new environment by increasing the amount of information available to all

employees. Communications are faster and more widespread with new technologies

that enable employees and managers to collaborate more closely and work better in

teams. The decision-making process is much different in today’s organization than it

was just a few years ago. Understanding how people and organizations make decisions

will help build a system that can accommodate the organization and the employees.

Information systems should be flexible, capable of supporting a variety of styles,

skills, and knowledge and should have multiple analytical and intuitive models.

Information Technology provides us abilities to process and transmit data very

efficiently and improve the performance by better control and coordinated decision-

making.

The IT can be applied strategically in four different ways as in improving productivity

and performance, in finding new ways of managing and organizing, in gaining competitive

advantage and in developing new businesses. The major benefits of IT in MIS are that

it supports a core competency and enhances distribution channel management. Such

an IT investment can help build brand equity and better production processes, can

leverage learning curve advantages, impact mass customization production processes

and leverage stability.

The area of MIS is inter-disciplinary. MIS uses knowledge from management, business

practices, accounting, mathematics, operations research, psychology and computer

science for building processes, methods and systems in different applications.

The basic characteristics of MIS are that the system is designed from the top down,

management actively directs the system development efforts and it is based on the

integrated concept, because of which, there is an opportunity to avoid duplication and

redundancy in data gathering, storage and dissemination. Also a heavy planning

element is present in MIS development. The database is the mortar that holds the

functional systems together. MIS is built on distributed data processing. Information
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resource management is an overriding philosophy.

All data and information processing goes through different stages in a logical order,

commonly called the Information Processing Cycle. These stages are Data Acquisition

and Input, Data Validation and Verification, Processing, Storage, Retrieval and Output.

The output is then Disseminated and disposed.

1.2.13 Short Answer Type Questions

Q:1 Define the terms: Information, Information Technology and Information

Technology Management.

Q:2 What are the essential characteristics of MIS?

1.2.14 Long Answer Type Questions

Q:1 Elaborate the role of IT in the field of Management Information Systems.

Q:2 Discuss the nature and scope of Management Information System.

Q:3 Explain the various characterstics of MIS?

Q:4 Explain the functions of MIS?

1.2.15 Suggested Readings

1. Robert G. Murdick, Joel E. Ross, James R. Claggett, “Information Systems for

Modern Management”, Prentice Hall of India Pvt. Ltd.

2. Gordon B. Davis, M.H. Olson, “Management Information Systems: Conceptual

Foundations, Structure & Development”, McGraw-Hill Book Co.

3. James A. O’Brien, “Management Information Systems: Managing Information

Technology in the E-Business Enterprise”, Tata McGraw-Hill Publishing Co.

4. Kenneth C. Laudon, Jane P. Laudon, “Management Information Systems”

Pearson Education
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1.3.0 Objectives

In this lesson, we will discuss the various components that make up a

management information system. We will discuss about the structure of MIS. Students

will also learn about various physical and conceptual components that make up MIS.

1.3.1 Introduction

There is no standard, agreed upon framework for describing management

30
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information systems. The organization's management information system is not a distinct

entity, separate from its other information systems. Rather it represents a broad

framework within which individual information systems or subsystems fit.

Like many complex systems, management information system can be described in a

number of different ways. For example, imagine describing an automobile to someone

without prior experience with a car. It might be explained in terms of its physical

characteristics of shape, color, seating capacity, number of doors etc. It could also be

described in terms of the component systems such as chassis, engine, or transmission

and how these components are related to achieve a working automobile. One might

also classify cars in terms of major use, such as station wagon, sedan and sports car.

Each of these classifications would provide insight to the person seeking to understand

automobiles.

1.3.2 Structure of MIS

Multiple approaches are used to explain the structure of an organizational information

system or management information system. The information system is described in

terms of four separate but related classifications:

1. Operating elements

2. Decision support

3. Management activity

4. Organizational function

After describing management information system from these four

perspectives, a synthesis of these into a single model of management information

system is presented.

1.3.3 Operating Elements of Management Information System

If one is requested to be shown the management information system of an organization,

he or she would probably be shown its physical components. An inquiry as to what

these physical components do might be answered in terms of processing functions or

perhaps in terms of system outputs for users.

1.3.3.1 Physical Components

The physical components required for an organizational management information

system are hardware, software, database, procedures and operations personnel. The

following are the elements of a management information system:

Physical Component Description

Hardware Hardware refers to physical computer equipment

and associated devices. Hardware must provide

for five major function:

1. Input

2. Output

3. Secondary storage for data and programs

4. Central processor (computation, control
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and primary storage)

5. Communications

Software Software means instructions that direct the

operation of the hardware. The software can be

classified into two major types:

System software

Application software

Database The database contains all data utilized by

application software. An individual set of stored

data is often referred to as a file. The physical

existence of stored data is evidenced by the

physical storage media like computer tapes,

disks, diskettes atc. Used for secondary storage.

Procedures Formal operating procedures are physical

components because they exist in a physical form

such as a manual or instruction booklet. Three

major types of procedures are required:

1. User instructions

2. Instructions for preparation of input by

data preparation personnel

3. Operating instructions for computer

operations personnel

Operations personnel Computer operators, systems analysts,

programmers, data preparation personnel,

information systems management, data

administrators etc.

1.3.3.2 Processing Functions

A description of a management information system in terms of physical components

does not explain what the system does, just as a description of a hardware configuration

does not explain why it is configured in that way. Another way to describe a management

information system is in terms of processing functions (Figure 3.1). The major processing

functions are the following:

(a) Process transactions

A transaction is an activity such as making a purchase or a sale or

manufacturing a product. It may be internal to the organization or may involve the

organization and an external entity.

Performance of a transaction requires records to:
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Process Transactions

Maintain Master Files

Produce Reports

Process Interactive Support Applications

Figure 1.3.1: The major processing functions
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a) direct a transaction to take place

b) report, confirm, or explain its performance

c) communicate the transaction to those needing a record for

background information or reference

(b) Maintain master files

Many processing activities require creation and files maintenance of master files, which

store relatively permanent or historical data about organizational entities. For example,

processing to prepare an employee's paycheck requires data items for the employee's

rate of pay, deductions etc. When transactions are processed, master file data items

are updated to reflect the most current information.

(c) Produce reports

Reports are significant products of a management information system. Scheduled reports

are produced on a regular basis. A management information system should also be

able to produce special reports quickly based on adhoc or unscheduled requests.

(d) Process inquiries

Other outputs of the management information system are responses to inquiries using

the database. These may be regular inquiries with a preset format or adhoc inquiries.

The essential function of inquiry processing is to make any record or any item in the

database easily accessible to authorized personnel.

(e) Process interactive support applications

The management information system contains applications designed to support systems

for planning, analysis and decision-making. The computer performs processing based

on a planning model, decision model etc. The mode of operation is interactive with the

user responding to questions and requests for data and receiving immediate results

in order to alter inputs until a solution or satisfactory result is achieved.

1.3.3.3 Outputs for Users

The user of a management information system provides inputs and receives outputs.

The user's assessment of the management information system is therefore dependent

somewhat on the ease of input but is primarily based on the usefulness of the output

the user sees. The outputs thus form one description of an information system and

can be classified as being of five major types:

1. Transaction documents or screens

2. Preplanned reports

3. Preplanned inquiry responses

4. Adhoc reports and inquiry responses

5. User-machine dialog results

Examples of transaction documents are items such as sales invoices, payroll checks,

customer billings and purchase orders. Transaction documents refer directly to the

operations of the organization, while the other types of outputs support management

and control of those operations.
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Reports, inquiry responses and dialog results provide four types of information:

1. Monitoring information: The information confirms that actions have

been taken and reports status in financial or other terms.

2. Problem finding information: The information is presented in a format

that promotes identification of problems.

3. Action information: The information is presented with action specified

or implied.

4. Decision support: The report, inquiry, result or dialog is oriented to

performing analysis and making a decision.

Preplanned reports have a regular content and format. These are usually run on a

regularly scheduled basis. Preplanned inquiries are generally associated with limited

output, usually with respect to a small number of items and result in such output as

inventory on hand of part P124, pay rate of employee # 453, or balance due from

customer ABC Industries. Adhoc reports and inquiry responses occur at irregular

intervals and require data or analysis whose format has not been preplanned.

Use-machine dialog differs from reports or inquiries. It is essentially a way in which a

user can interact with a model to arrive at an analysis or a solution.

1.3.4 Management Information System Support for Decision Making

Decisions vary with respect to the structure that can be provided for making them. A

highly structured decision can be preplanned or pre-specified, whereas a highly

unstructured decision cannot. A structured decision can be said to be programmable,

in the sense that unambiguous decision rules can be specified in advance. The term

does not necessarily mean that the decision is automated, although many

programmable decisions are automated. An unstructured decision is said to be non-

programmable. The structured, programmable decision tends to be routine and

frequently repeated; the unstructured decision tends to occur with less frequency

and tends to be non-routine.

Management information system support will differ for the two types of decisions. Some

decisions will fit easily into this classification, but many decisions are more or less

structured and have some elements that are programmable and some that are not.

We can also relate the Information Systems to the types of decisions managers make.

(a) Strategic Decision Making: These decisions are usually concerned

with the major objectives of the organization, such as "Do we need to

change the core business we are in?" They also concern policies of

the organization, such as "Do we want to support affirmative action?"

(b) Management Control: These decisions affect the use of resources, such as

"Do we need to find a different supplier of packaging materials?" Management-
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level decisions also determine the performance of the operational units,

such as "How much is the bottleneck in Production affecting the overall

profit and loss of the organization and what can we do about it?"

(c) Knowledge-Level Decision Making: These decisions determine new

ideas or improvements to current products or services. A decision

made at this level could be "Do we need to find a new chocolate recipe

that result in a radically different taste for our candy bar?"

(d) Operational control: These decisions determine specific tasks that

support decisions made at the strategic or managerial levels. An

example is "How many candy bars do we produce today?"

Some decisions are very structured while others are very unstructured. You

may wake up in the morning and make the structured, routine decision to get out

of bed. Then you have to make the unstructured decision of what clothes to wear

that day (for some of us this may be a very routine decision!).

Figure 1.3.2 Types of Decisions and Types of Systems
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One size does not fit all when it comes to pairing the types of systems to the

types of decisions. Every level of the organization makes different types of decisions,

so the system used should fit the organizational level, as shown in Figure 3.2.

It's easy to develop an information system to support structured decision-making.

Do you increase production on the day shift or hold it to the swing shift; do you purchase

another piece of equipment or repair the old one? What hasn't been so easy to develop

is a system that supports the unstructured decision-making that takes place in the

upper echelons of a company. Do we expand into foreign markets or stay within the

confines of our own country; do we build a new plant in Arizona or Alabama; do we stop

production of a long-time product due to falling demand or boost our marketing? The

ability to create information systems to support the latter decisions is long overdue.

Information Systems help improve the decision-making process by

. providing more information about the problem

. presenting a greater variety of possible alternatives

. showing consequences and effects of choices

. measuring the outcome of different possible solutions

. providing feedback on the decision that is made

Self Check Exercise

Q: What are the physical components required for an organizational

Management Information System?

Q: What are the various categories of Management Planning and Control?

1.3.5 Management Information System Structure Based on Management Activity

Management information systems support management activity. This means

that the structure of an information system can be classified in terms of a hierarchy

of management planning and control activities.

The following categories of management planning and control were defined

by R. N. Anthony in his book "Planning and Control Systems: A Framework for

Analysis":

Level Comments

Strategic planning Definition of goals, policies  and general guidelines

Charting courses for organization

Determination of organizational objectives

Management Control Acquisition of resources

Acquisition tactics, plant location, new products

Establishment and monitoring of budgets

Operational planning Effective and efficient use of existing facilities

and resources to carry out activities within

budget constraints

The three levels of management activity can be differentiated on the basis of



PGDCA Paper :   PGDCA-638

the planning horizon for each level. Strategic planning deals with long-range

considerations. The decisions to be made are concerned with the choice of business

direction, market strategy, product mix, etc. Management control and tactical

planning has a medium-term planning horizon. It includes acquisition and

organization of resources, structuring of work, acquisition and training of personnel.

It is reflected in the capital expenditure budget, the three-year staffing plan etc.

Operational planning is related to short-term decisions for current operations.

Pricing, production levels, inventory levels etc. are a result of operational planning

and control activities.

The activities and information processing for the three levels are interrelated.

For example, inventory control at the operational level depends on accurate

processing of transactions; at the level of management control, decisions made about

safety stock and reorder frequency are dependent on correct summarization of

results of operations; at the strategic level, results in operations and management

control are related to strategic objectives, competitor behaviour and so forth to arrive

at inventory strategy. There is a marked contrast between characteristics required

of information for strategic planning and for operational control, with management

control and tactical planning being somewhat in the middle. The following table,

given by G.A. Garry and M. S. Scott Morton, shows the differences for seven

information characteristics. Given these differences, management information

system support for strategic planning should be quite different from management

information system support for operational control.

Information Requirements by Levels of Management Activity

The following three sections summarize the characteristics of management
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information system support for the three levels of the hierarchy of management planning

and control.

1.3.5.1 Information systems support for Operational Control

Operational control is the process of ensuring that operational activities are

carried out effectively and efficiently. Operational control makes use of pre-

established procedures and decision rules. A large percentage of the decisions are

programmable. The procedures to follow are generally quite stable. The operating

decisions and resulting actions usually cover short time periods (a day to a week).

Individual transactions are often important, so that the operational system must be

able to respond to both individual transactions and summaries of transactions.

Processing support for operational control consists of:

1. Transaction processing

2. Report processing

3. Inquiry processing

These three types of processing contain various decision-making routines

which implement pre-specified decision rules or provide output describing the

decision that will be taken unless the user responsible overrides it.

1.3.5.2 Information systems support for Management Control

Management control information is required by managers of departments, profit

centers etc. to measure performance, decide on control actions, formulate new decision

rules to be applied by operational personnel and allocate resources. Summary

information is needed; it must be processed so that trends may be observed, reasons

for performance variances may be understood and solutions may be suggested. The

control process requires the following types of information:

1. Planned performance

2. Variances from planned performance

3. Reasons for variances

4. Analysis of possible decisions or courses of action

The database for management control consists of two major elements:

1. the database provided by operations and

2. the plans, standards, budgets etc. which define management

expectations about performance.

The outputs from the management control information system are plans and

budgets, scheduled reports, special reports, analysis of problem situations, decisions

for review and inquiry responses.

1.3.5.3 Information systems support for Strategic Planning

The purpose of strategic planning is to develop strategies by which an

organization will be able to achieve its objectives. The time horizon for strategic

planning tends to be fairly long, so that fundamental shifts in the organization may

be made. Strategic planning activities do not have to occur on a periodic, regular
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cycle, as do management control activities. They can be somewhat irregular, although

some strategic planning may be scheduled into the yearly planning and budgeting

cycle. Data requirements for strategic planning are generally for processed, summarized

data from a variety of sources. There is need for considerable external data. Much of

the data can not be collected on a regular basis and much of it can not be specified

completely in advance. For this reason, some have argued that it is impossible or

certainly impractical to have a management information system for strategic planning

activities. They point out the difficulty of efficiently coding, storing and retrieving the

multitude of rumors, facts and hunches etc. that enter into an assessment of prospects

for an industry, a market or an economy.

1.3.6 Management Information System Structure Based on Organizational Function

The structure of management information system can also be described in terms of

the organizational functions which use information. There is no standard classification

of functions, but a typical set of functions in a manufacturing organization includes

production, sales and marketing, finance and accounting, logistics, personnel, and

information systems. Each of these functions has unique information needs and each

requires information system support designed for it. An organization may not actually

be organized along functional lines, but in general the logical information will follow

functional lines.

A management information system is essentially a federation of information systems

that are designed to support the functional subsystems of the organization. Each

functional subsystem requires applications to perform all information processing

related to the function, although this may involve calling upon a database, a model

base and some computer programs which are common to all functional subsystems.

Within each functional subsystem, there will be applications for transaction processing,

operational control, management control and strategic planning.

1.3.6.1 Sales and Marketing Subsystems

The sales and marketing function generally includes all activities related to the

promotion and sales of products or services. The transactions are sales orders,

promotion orders etc. The operational control activities include the hiring and

training of the sales force, the day-to-day scheduling of sales and promotion efforts

and periodic analyses of sales volumes by region, product, customer etc. Managerial

control concerns comparisons of overall performance against a marketing plan.

Information for managerial control may include data on customers, competitors,

competitor’s products and sales force requirements. Strategic planning for the

marketing function involves consideration of new markets and new marketing

strategies. The information requirements for strategic planning include customer

analysis, competitor analysis, consumer survey, technology projections etc.

1.3.6.2 Production Subsystem

The responsibilities of the production or manufacturing function include product
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engineering, planning of production facilities, scheduling and operation of production

facilities, employment and training of production personnel, quality control and

inspection. The transactions are production orders, assembly orders, finished parts

tickets, scrap tickets, and time-keeping tickets. The operational control activities

include detailed reports comparing actual performance to the production schedule

and highlighting areas where bottlenecks occur. Managerial control concerns summary

reports which compare overall planned or standard performance to actual performance

for such classifications as cost per unit and labor used. Strategic planning for

manufacturing includes alternative manufacturing approaches and alternative

approaches to automation.

1.3.6.3 Logistics Subsystem

The logistics function encompasses such activities as purchasing, receiving, inventory

control and distribution. The transactions are purchase requisitions, purchase orders,

manufacturing orders, receiving reports, inventory tickets, shipping orders and bills of

lading. The operational control activities include past-due purchases, past-due shipments

to customers, out-of-stock items, overstocked items, inventory turnover reports, vendor

performance summaries etc. Managerial control concerns overall comparisons between

planned and actual inventory levels, costs for purchased items, stockouts, inventory

turnover etc.  Strategic planning involves the analysis of new distribution strategies,

new policies with regard to vendors and "make or buy" strategies.

1.3.6.4 Personnel Subsystem

The personnel subsystem includes hiring, training, record keeping, payment and

termination of personnel. The transactions result in documents describing employment

requisitions, job descriptions, training specifications, personnel data (background,

skills, experience), pay rate changes, hours worked, paychecks, benefits and

termination notices. The operational control requires decision procedures for action

such as hiring, training, termination, changing pay rates, and issuing benefits.

Managerial control concerns reports and analyses showing the variances resulting

from differences between planned and actual performance for such classifications as

number of employees hired, cost of recruiting, composition of skills inventory, cost of

training, salary paid, and conformance with government regulations. Strategic planning

involves evaluating alternative strategies for recruiting, salary, training, benefits and

building location to ensure that the organization obtains and retains personnel

necessary to achieve its objectives. The strategic information required includes analysis

of shifting patterns of employment, education and wage rates etc.

1.3.6.5 Finance and Accounting Subsystem

Finance and accounting are somewhat separate functions but are sufficiently related

to be described together. Finance is responsible for ensuring adequate

organizational financing at as low a cost as possible (in a manner consistent with
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other objectives). This function covers granting of credit to customers, collection

processes, cash management and financing arrangements. Accounting covers the

classification of financial transactions and summarization into the standard financial

reports (income statement and balance sheet), the preparation of budgets and

classification and analysis of cost data. Budget and cost data are input for managerial

control reports, which means that accounting provides input for managerial control

applications in all functions. Among the transactions are credit applications, sales,

billings, collection documents, payment vouchers, checks, journal vouchers, ledgers

and stock transfers. Operational control covers daily error and exception reports,

records of processing delays, reports of unprocessed transactions etc. The

managerial control utilizes information on budgeted versus actual cost of financial

resources, cost of processing accounting data, and error rates. The strategic planning

involves a long-run strategy to ensure adequate financing, a long-range tax

accounting policy to minimize the impact of taxes, and planning of systems for

cost accounting and budgeting.

1.3.6.6 Information Processing Subsystem

The information processing function is responsible for ensuring that the other

functions are provided the necessary information processing services and resources.

Typical transactions are requests for processing, requests for corrections or changes

in data and programs, reports of hardware and program performance and project

proposals. Operational control requires information on daily schedule of jobs, error

rates, and equipment failures. Managerial control requires data on planned versus

actual utilization, equipment costs, overall programmer performance and progress

compared to schedule for projects to develop and implement new applications.

Strategic planning involves the organization of the function, the overall information

system plan, selection of strategic uses of information and the general structure of

the hardware and software environment.

1.3.7 Synthesis of Management Information System Structure

The management information system structure has been described in terms

of support for decision-making, management activity, and organizational functions.

This is essentially a conceptual framework which allows one to describe an existing

or planned management information system. There is also a physical structure

which defines the way a management information system is implemented.

1.3.7.1 Conceptual Structure

The conceptual structure of a management information system is defined as a

federation of functional subsystems, each of which is divided into four major information

processing components: transaction processing, operational control information system

support, managerial control information system support and strategic planning

information system support. Each of the functional subsystems of the management

information system has some unique data files which are used only by that subsystem.



PGDCA Paper :   PGDCA-643

There are also files which need to be accessed by more than one application and such

files are organized into a general database managed by a database management system.

The combination of all subsystems forms the management information system

for the organization.

1.3.7.2 Physical Structure

The physical structure of a management information system would be identical

to the conceptual structure if all the applications consisted of completely separate

programs used by only one function, but this is frequently not the case. Substantial

economies can be achieved from:

1. Integrated processing

2. Use of common modules

Integrated processing is achieved by designing related applications as a

single system in order to simplify the interconnections and reduce the duplication

of input. Modularity is the design of a management information system as a number

of small sets of processing instructions called modules. Some modules are used

only once in a single application; others are used in a large number of applications.

The use of modules even in cases where each has a single purpose is desirable

because it improves control over system development and modification.

1.3.8 Keywords

Hardware Physical components of a computer and associated devices

Software instructions that direct the operation of the hardware

Database Collection of all data utilized by application software

Transaction an activity

Master files Files storing permanent data

1.3.9 Summary

Multiple approaches are used to explain the structure of an organizational

information system or management information system. The information system is

described in terms of four separate but related classifications: Operating elements,

Decision support, Management activity and Organizational function. The structure

of MIS has two parts: conceptual and physical. The physical components of MIS

include the hardware, software, people-ware, procedures and processes. Another

way to describe a management information system is in terms of processing

functions. The major processing functions are the following: Process transactions,

Maintain master files, Produce reports, Process inquiries and interactive support

applications. The outputs also form one description of an information system and can

be classified as being of the five major types. The structure of MIS is also based on the

support it provides for Decision Making. We relate the Information Systems to the

types of decisions managers make. For example, strategic decision making where

decisions are usually concerned with the major objectives of the organization,

management control in which decisions affect the use of resources, knowledge-
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level decision making which determine new ideas or improvements to current products

or services and operational control which determine specific tasks that support

decisions made at the strategic or managerial levels. Management Information System

structure is also based on management activity. The structure of management

information system can also be described in terms of the organizational functions

which use information. There is no standard classification of functions, but a typical

set of functions in a manufacturing organization includes production, sales and

marketing, finance and accounting, logistics, personnel and information systems. Each

of these functions has unique information needs and each requires information system

support designed for it. An organization may not actually be organized along functional

lines, but in general the logical information will follow functional lines.

1.3.10 Short Answer Type Questions

Q:1 What are the various approaches to understand the structure of MIS?

Q:2 What are the physical components required for an organizational

management information system?

1.3.11 Long Answer Type Questions

Q:1 What are the various operating elements of MIS? Briefly discuss each.

Q:2 What are the types of decisions a MIS supports in an organization?

Q:3 Explain management information system structure based on

management activity.

Q:4 What are the various functional sub-systems of MIS?

1.3.12 Suggested Readings

1. Robert G. Murdick, Joel E. Ross, James R. Claggett, "Information Systems

for Modern Management", Prentice Hall of India Pvt. Ltd.

2. D.P. Goyal, "Management Information Systems: Managerial

Perspectives", Macmillan India Ltd.

3. W.S. Jawadekar, "Management Information Systems", Tata McGraw-

Hill Publishing Co.
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1.4.0 Objectives

The objective of this lesson is to make students aware of the fact that

organizational information systems exist in many forms. Each kind of an information

system is distinct from others in terms of its inputs, outputs, processing, user type

and the areas of decisions and activities it supports. A detailed discussion of different

kinds of information system will be done in this lesson.

1.4.1 Introduction

Businesses need different types of information systems to support decision-

making and work activities for various organizational levels and functions. To

45
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respond to new competitive pressures, many are implementing enterprise-wide systems

that integrate information and business processes from different functional areas. Such

systems typically require a significant amount of organizational and management

change and raise many management challenges.

Information system classification schemes have a practical use. Even though

there is overlap, each system category emphasises certain features that may be

relevant in many situations. The practical use of system classifications is in

identifying a number of widely usable features that are typically associated with

particular system types.

1.4.2 Classification of Information Systems

Because there are different interests, specialties and levels in an

organization, there are different kinds of systems. No single system can provide all

the information an organization needs. Figure 4.1 illustrates one way to depict the

kinds of systems found in an organization. In the illustration, the organization is

divided into strategic, management, knowledge and operational levels and then is

further divided into functional areas such as sales and marketing, manufacturing,

finance, accounting and human resources. Systems are built to serve these different

organizational interests.

Four main types of information systems serve different organizational levels:

operational level systems, knowledge-level systems, management-level systems and

strategic-level system.

1.4.2.1 Operational-level systems support operational managers by keeping

track of the elementary activities and transactions of the organization such as

sales, receipts, cash deposits, payroll, credit decisions and the flow of materials

in a factory. The principal purpose of systems at this level is to answer routine

questions and to track the flow of transactions through the organization. How

many parts are in inventory, what happened to Mr. A’s payment? To answer

these kinds of questions, information generally must be easily available,

current, and accurate. Examples of operational-level systems include a system

to record bank deposits from automatic teller machines or one that tracks the

number of hours worked each day by employees on a factory floor.

1.4.2.2 Knowledge-level systems support the organization’s knowledge and

data workers. The purpose of knowledge-level systems is to help the business

firm integrate new knowledge into the business and to help the organization

control the flow of paperwork. Knowledge-level systems, especially in the

form of workstations and office systems are among the most widely used

applications in business today.

1.4.2.3 Management-level systems serve the monitoring, controlling, decision-

making and administrative activities of middle managers. The principal question

addressed by such systems is: Are things working well? Management-level

systems typically provide periodic reports rather than instant information on
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operations. An example is a relocation control system that reports on the total

moving, house-hunting and home financing costs for employees in all company

divisions, noting wherever actual costs exceed budgets.

Some management-level systems support non-routine decision-making.

They tend to focus on less-structured decisions for which information requirements

are not always clear. These systems often answer “what if” questions: What would

be the impact on production schedules if we were to double sales in the month of

December? What would happen to our return on investment if a factory schedule

were delayed for six months? Answers to these and other questions frequently

require new data from outside the organization, as well as data from inside that

cannot be easily drawn from existing operational-level systems.

Figure 1.4.1: Major Types of Information Systems
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1.4.2.4 Strategic-level systems help senior management tackle and address

strategic issues and long-term trends, both in the firm and in the external

environment. Their principal concern is matching changes in the external

environment with existing organizational capability. What will employment levels

be in five years? What are the long-term industry cost trends and where does

our firm fit in? What products should we be making in five years?

Information systems also serve the major business functions, such as sales

and marketing, manufacturing, finance, accounting and human resources. A typical

organization has operational-management, knowledge and strategic-level systems

for each functional area. For example, the sales function generally has a sales system

on the operational level to record daily sales figures and to process orders. A

knowledge-level system designs promotional displays for the firm’s products. A

management-level system tracks monthly sales figures by sales territory and reports

on territories where sales exceed or fall below anticipated levels. A system to forecast

sales trends over a five-year period serves the strategic level.

1.4.3 Major Types of Systems

Figure 4.1 also shows the specific types of information systems that correspond

to each organizational level. The organization has executive support systems (ESS)

at the strategic level; management information systems (MIS) and decision-support

systems (DSS) at the management level; knowledge work systems (KWS) and office

systems at the knowledge level; and transaction processing systems (TPS) at the

operational level. Systems at each level, in turn, are specialized to serve each of the

major functional areas. Thus, the typical systems found in organizations are designed

to assist workers or managers at each level and in the functions of sales and

marketing, manufacturing, finance, accounting, and human resources.

Table 4.1 summarizes the features of the six types of information systems. It

should be noted that each of the different kinds of systems may have components

that are used by organizational levels and groups other than their main

constituencies. A secretary may find information on an MIS, or a middle manager

may need to extract data from a TPS.
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1.4.3.1 Transaction Processing Systems

Transaction processing systems (TPS) are the basic business systems that

serve the operational level of the organization. A transaction processing system is a

computerized system that performs and records the daily routine transactions

necessary to conduct the business. Examples are sales order entry, hotel reservation

systems, payroll, employee record keeping and shipping.

At the operational level, tasks, resources, and goals are predefined and highly

structured. The decision to grant credit to a customer, for instance, is made by a

lower-level supervisor according to predefined criteria. All that must be determined

is whether the customer meets the criteria.

The typical example of a TPS is a payroll, which is a typical accounting

transaction processing system found in most firms. A payroll system keeps track of

the money paid to employees. The master file is composed of discrete pieces of

information (such as a name, address, or employee number) called data elements.

Data are keyed into the system, updating the data elements. The elements on the

master file are combined in different ways to create reports of interest to

management and government agencies and to send paychecks to employees. These
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TPS can generate other report combinations of existing data elements.

Other typical TPS applications are identified in Figure 4.2. The figure shows

that there are five functional categories of TPS: sales/marketing, manufacturing/

production, finance/ accounting, human resources, and other types of TPS that are

unique to a particular industry.

Figure 4.2: Typical Applications of TPS

Transaction processing systems are often so central to a business that TPS

failure for a few hours can spell a firm’s demise and perhaps other firms linked to it.

Imagine what would the airlines do without their computerized reservation systems?

Managers need TPS to monitor the status of internal operations and the firm’s

relations with the external environment. TPS are also major producers of information

for the other types of systems. (For example, the payroll system, along with other

accounting TPS, supplies data to the company’s general ledger system, which is
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responsible for maintaining records of the firm’s income and expenses and for producing

reports such as income statements and balance sheets.)

1.4.3.2 Knowledge Work and Office Systems

Knowledge work systems (KWS) and office systems serve the information needs

at the knowledge level of the organization. Knowledge work systems aid knowledge

workers, whereas office systems primarily aid data workers (although they are also

used extensively by knowledge workers).

In general, knowledge workers are people who hold formal university degrees

and who are often members of a recognized profession, such as engineers, doctors,

lawyers and scientists. Their jobs consist primarily of creating new information and

knowledge. Knowledge work systems (KWS), such as scientific or engineering design

workstations, promote the creation of new knowledge and ensure that new knowledge

and technical expertise are properly integrated into the business. Data workers

typically have less formal, advanced educational degrees and tend to process rather

than create information. They consist primarily of secretaries, bookkeepers, clerks,

or managers whose jobs are principally to use, manipulate, or disseminate information.

Office systems are information technology applications designed to increase data

worker’s productivity by supporting the coordinating and communicating activities

of the typical office. Office systems coordinate diverse information workers, geographic

units and functional areas. The systems communicate with customers, suppliers

and other organizations outside the firm and serve as a clearing house for information

and knowledge flows.

Typical office systems handle and manage documents (through word

processing, desktop publishing, document imaging and digital filing), scheduling

(through electronic calendars) and communication (through electronic mail, voice

mail or videoconferencing). Word processing refers to the software and hardware

that creates, edits, formats, stores and prints documents. Word processing systems

represent the single most common application of information technology to office

work, in part because producing documents is what offices are all about. Desktop

publishing produces professional, publishing quality documents by combining

output from word processing software with design elements, graphics and special

layout features. Companies are now starting to publish documents in the form of

Web pages for easy access and distribution.

Document imaging systems are another widely used knowledge application.

Document imaging systems convert documents and images into digital form

so that they can be stored and accessed by the computer.

1.4.3.3 Management Information Systems

As discussed in Lesson1,  Management Information Systems is defined as the

study of information systems in business and management. The term Management

Information Systems (MIS) also designates a specific category of information systems

serving management-level functions. Management information systems (MIS) serve
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the management level of the organization, providing managers with reports or with on-

line access to the organization’s current performance and historical records. Typically,

they are oriented almost exclusively to internal not environmental or external, events.

MIS primarily serve the functions of planning, controlling and decision making at the

management level. Generally, they depend on underlying transaction processing

systems for their data.

MIS summarize and report on the company’s basic operations. The basic

transaction and data from TPS are compressed and are usually presented in long

reports that are produced on a regular schedule.

MIS usually serve managers interested in weekly, monthly and yearly

results-not day- to-day activities. MIS generally provide answers to routine questions

that have been specified in advance and have a predefined procedure for answering

them. For instance, MIS reports might list the total pounds of lettuce used this

quarter by a fast-food chain or compare total annual sales figures for specific

products to planned targets. These systems are generally not flexible and have little

analytical capability. Most MIS use simple routines such as summaries and

comparisons, as opposed to sophisticated mathematical models or statistical

techniques.

1.4.3.4 Decision-Support Systems (DSS)

Decision-support systems (DSS) also serve the management level of the

organization. DSS help managers make decisions that are unique, rapidly changing,

and not easily specified in advance. They address problems where the procedure

for arriving at a solution may not be fully predefined in advance. Although DSS use

internal information from TPS and MIS, they often bring information from external

sources, such as current stock prices or product prices of competitors.

Clearly, by design, DSS have more analytical power than other systems. They

are built explicitly with a variety of models to analyse data or they condense large

amounts of data into a form where they can be analysed by decision makers. DSS

are designed so that users can work with them directly; these systems explicitly

include user-friendly software. DSS are interactive. The user can change

assumptions, ask new questions and include new data.

1.4.3.5 Executive Support Systems

Senior managers use executive support systems to make decisions. ESS serve

the strategic level of the organization. They address non-routine decisions requiring

judgement, evaluation and insight because there is no agreed-on procedure for

arriving at a solution. ESS creates a generalised computing and communications

environment rather than providing any fixed application or specific capability. ESS

are designed to incorporate data about external events such as new tax laws or

competitors but they also draw summarized information from internal MIS and DSS.

They filter, compress and track critical data, emphasizing the reduction of time

and effort required to obtain information useful to executives. ESS employ the most
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advanced graphics software and can deliver graphs and data from many sources

immediately to a senior executive’s office or to a boardroom.

Unlike the other types of information systems, ESS are not designed primarily

to solve specific problems. Instead, ESS provide a generalized computing and

communications capacity that can be applied to a changing array of problems.

Whereas many DSS are designed to be highly analytical. ESS tend to make less use

of analytical models.

Questions ESS assist in answering include the following: In what business

should we be? What are the competitors doing? What new acquisitions would protect

us from cyclical business swings? Which units should we sell to raise cash for

acquisitions? Figure 4.3 illustrates a model of an ESS. It consists of workstations

with menus, interactive graphics and communications capabilities that can access

historical and competitive data from internal corporate systems and external

databases such as Dow Jones News/Retrieval or the Gallup Poll. Because ESS are

designed to be used by senior managers who may have little direct contact or

experience with computer-based information systems, they incorporate easy-to-use

graphic interfaces.

Figure 4.3: Model of a typical Executive Support System
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1.4.3.6 Relationship of systems to one another

Figure 4.4 illustrates how the systems serving different levels in the organization

are related to one another. TPS are typically a major source of data for other systems,

whereas ESS are primarily a recipient of data from lower-level systems. The other

types of systems may exchange data with each other as well. Data may also be

exchanged among systems serving different functional areas. For example, an order

captured by a sales system may be transmitted to a manufacturing system as a

transaction for producing or delivering the product specified in the order.

It is definitely advantageous to have some measure of integration among these

systems so that information can flow easily between different parts of the organization.

But integration costs money and integrating many different systems is extremely time

consuming and complex. Each organization must weigh its needs for integrating

systems against the difficulties of mounting a large-scale systems integration effort.

Figure 4.4: Interrelationships among systems

Self-Check Exercise

Q: What is DSS?

Q: What is ESS

1.4.4 Systems from a Functional Perspective

Information systems can be classified by the specific organizational function

they serve as well as by organizational level. We now describe typical information

systems that support each of the major business functions and provide examples of

functional applications for each organizational level.
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1.4.4.1 Sales and Marketing Systems

The sales and marketing function is responsible for selling the organization’s

products or services. Marketing is concerned with identifying the customers for

the firm’s products or services, determining what they need or want, planning and

developing products and services to meet their needs, advertising and promoting these

products and services. Sales are concerned with contracting customers, selling the

products and services, taking orders and following up on sales. Sales and marketing

information systems support these activities.

The following table shows that information systems are used in sales and

marketing in a number of ways.

At the strategic level, sales and marketing systems monitor trends affecting

new products and sales opportunities, support planning for new products and

services and monitor the performance of competitors. At the management level,

sales and marketing systems support advertising and promotional campaigns and

pricing decisions. They analyse sales performance and the performance of the sales

staff. Knowledge-level sales and marketing systems support market research and

marketing analysis workstations. At the operational level, sales and marketing

systems assist in locating and contracting prospective customers, tracking sales,

processing orders and providing customer service support.

1.4.4.2 Manufacturing and Production Systems

The manufacturing and production function is responsible for actually producing

the firm’s goods and services. Manufacturing and production activities deal with the

planning, development and maintenance of production facilities, the establishment of

production goals the acquisition, storage and availability of production materials and

the scheduling of equipment, facilities, materials and labour required to fashion finished

products. Manufacturing and production information systems support these activities.

The following table shows some typical manufacturing and production

information systems arranged by organizational level. Strategic-level manufacturing

systems deal with the firm’s long-term manufacturing goals, such as where to locate
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new plants or whether to invest in new manufacturing technology. At the management

level, manufacturing and production systems analyse and monitor manufacturing and

production costs and resources. Knowledge manufacturing and production systems

create and distribute design knowledge or expertise to drive the production process

and operational manufacturing and production systems deal with the status of

production tasks.

Most manufacturing and production systems use some sort of inventory system.

Data about each item in inventory, such as the number of units depleted because of a

shipment or purchase or the number of units replenished by reordering or returns,

are either scanned or keyed into the system. The inventory master file contains basic

data about each item, including the unique identification code for each item, the

description of the item, the number of units on hand, the number of units on order

and the reorder point (the number of units in inventory that triggers a decision to

reorder to prevent a stock out). Companies can estimate the number of items to reorder

or they can use a formula for calculating the least expensive quantity to reorder called

the economic order quantity. The system produces reports such as the number of

each item available in inventory, the number of units of each item to reorder or items

in inventory that must be replenished.

1.4.4.3 Finance and Accounting Systems

The finance function is responsible for managing the firm’s financial assets,

such as cash, stocks, bonds and other investments, in order to maximize the return

on these financial assets. The finance function is also in charge of managing the

capitalization of the firm (finding new financial assets in stocks, bonds or other

forms of debt). In order to determine whether the firm is getting the best return on

its investments, the finance function must obtain a considerable amount of

information from sources external to the firm.

The accounting function is responsible for maintaining and managing the

firm’s financial records- receipts, disbursements, depreciation and payroll- to

account for the flow of funds in a firm. Finance and accounting share related

problems- how to keep track of a firm’s financial assets and fund flows. They provide
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answers to questions such as these: What is the current inventory of financial assets?

What records exist for disbursements, receipts, payroll and other fund flows?

The following table shows some of the typical finance and accounting

information systems found in large organizations.

Strategic-level systems for the finance and accounting function establish

long-term investment goals for the firm and provide long-range forecasts of the firm’s

financial performance. At the management level, information systems help

managers oversee and control the firm’s financial resources. Knowledge systems

support finance and accounting by providing analytical tools and workstations for

designing the right mix of investments to maximise returns for the firm. Operational

systems in finance and accounting track the flow of funds in the firm through

transactions such as paychecks, payments to vendors, securities reports and

receipts.

1.4.4.4 Human Resources Systems

The human resources function is responsible for attracting, developing and

maintaining the firm’s workforce. Human resources information systems support

activities such as identifying potential employees, maintaining complete records

on existing employees, and creating programs to develop employees’ talents and

skills. It is usually done in a database or in a series of inter-related databases.

Strategic-level human resources systems identify the employee requirements

(skills, educational level, types of positions, number of positions, and cost) for

meeting the firm’s long-term business plans. At the management level, human

resources systems help managers monitor and analyse the recruitment, allocation

and compensation of employees. Knowledge systems for human resources support

analysis activities related to job design, training and the modelling of employee

career paths and reporting relationships. Human resources operational systems

track the recruitment and placement of the firm’s employees.

Examples of human resources information systems:

System Description Organizational Level

Training and Development Track employee training, skills Operational

and performance appraisals
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Career pathing Design career paths for emplyees Knowledge

Compensation Analysis Monitor the range and distribution of Management

employee wages, salaries and benefits

Human resources Plan long-term labour force needs of the Strategic

planning organization

The figure 4.5 illustrates a typical human resources TPS for employee record

keeping. It maintains basic employee data, such as, the employee’s name, age, sex,

marital status, address, educational background, salary, job title, date of hire, and

date of termination. The system can produce a variety of reports, such as lists of

newly hired employees, employees who are terminated or on leaves of absence,

employees classified by job type or educational level or employee job performance

evaluations. Such systems are typically designed to provide data that can satisfy

federal and state record keeping requirements and other purposes.

Figure 4.5: An Employee record keeping system
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1.4.5 Other Information System Categories

The field of IT moves so rapidly that terminology often fails to keep pace with

innovation. This may be why the stiff 3.5 inch diskettes used with personal computers

today are still called floppy disks. The 5.25 inch diskettes from an earlier generation

were called floppies because they came in flexible casings. The physical

characteristics changed but the name stuck. Similarly strange examples include

“writeable CD-ROMs” and “wireless cable” (which means using wireless transmission

to accomplish the function previously performed by cable television).

The same problem occurs with information system classifications. People

identify a new type of system, such as DSS or ESS and describe its characteristics.

Ten years later, the name still exists but some of the original characteristics are no

longer as important or have become commonplace. Eventually many information

systems contain characteristics from several system categories. Furthermore, a

system that fits in a category today may not fit once new features are added.

Information systems that contain characteristics of several different

categories can be called hybrid information systems. At one level, it may be a

TPS that collects and uses information about individual sales transactions. At

another level, it may be a communication system. It could also be an executive

system that supports a manufacturing process. But surely in the background

can be MIS or EIS that help managers and executives monitor the market and

DSS that helps in deciding what the price should be and in evaluating the

effectiveness of advertising.

In the mid-1990s the widespread adoption of a form of hybrid information

system called an Enterprise Resource Planning (ERP) system became highly visible

and somewhat controversial. Resource planning actually describes only a small

part  of why ERP systems exist. As with many IT terms, the term ERP evolved out of

an early form of DSS called Material Requirements Planning (MRP). These systems

provide an integrated view necessary to coordinate purchasing and production

scheduling activities. They start with a firm’s output requirement by week or other

period and work backward to calculate a schedule of how many units must be started,

when the units must be started and when the necessary materials must be ordered.

They also permit user adjustments in case lead times are inadequate or in case

capacity is insufficient. The need for an integrated view of different activities led to

MRP II systems that were broader in scope and eventually led to the name ERP even

though ERP systems focus elsewhere.

ERP systems try to create an integrated database that spans the major activities

in a company. Ideally, having production, sales, human resources and finance data

in the same database should make it easier to analyse the business and to coordinate

decision-making.

But in spite of the shortcomings of information system classification schemes,
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they still do have a practical use. Even though there is overlap, each system category

emphasises certain features that may be relevant in many situations. The practical

use of system classifications is in identifying a number of widely usable features

that are typically associated with particular system types.

1.4.6 Keywords

TPS Transaction Processing Systems

MIS Management Information Systems

DSS Decision-Support Systems

KWS Knowledge Work Systems

ESS Executive Support Systems

Knowledge workers People who hold formal university degrees and who are

often members of a recognized profession, such as

engineers, doctors, lawyers and scientists

Data workers People with less formal, advanced educational degrees

and tend to process rather than create information

1.4.7 Summary

Businesses need different types of information systems to support decision-

making and work activities for various organizational levels and functions. Because

there are different interests, specialties and levels in an organization, there are

different kinds of systems. No single system can provide all the information an

organization needs. Four main types of information systems serve different

organizational levels: operational level systems, knowledge level systems,

management level systems and strategic level system. Operational level systems

support operational managers by keeping track of the elementary activities and

transactions of the organization such as sales, receipts, cash deposits, payroll, credit

decisions and the flow of materials in a factory. Knowledge level systems support

the organization’s knowledge and data workers. The purpose of knowledge level

systems is to help the business firm integrate new knowledge into the business

and to help the organization control the flow of paperwork. Management level systems

serve the monitoring, controlling, decision-making and administrative activities

of middle managers. Strategic level systems help senior management tackle and

address strategic issues and long-term trends, both in the firm and in the external

environment.

There are other types of information systems that correspond to each

organizational level. The organization has executive support systems (ESS) at the

strategic level; management information systems (MIS) and decision-support

systems (DSS) at the management level; knowledge work systems (KWS) and office

systems at the knowledge level; and transaction processing systems (TPS) at the

operational level. Knowledge work systems (KWS) and office systems serve the

information needs at the knowledge level of the organization. Management
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information systems (MIS) serve the management level of the organization, providing

managers with reports or with on-line access to the organization’s current

performance and historical records. DSS help managers make decisions that are

unique, rapidly changing and not easily specified in advance. ESS serve the strategic

level of the organization. They address non-routine decisions requiring judgement,

evaluation and insight because there is no agreed-on procedure for arriving at a

solution.

Information systems can also be classified by the specific organizational

function they serve. The typical information systems that support each of the major

business functions and provide examples of functional applications for each

organizational level include Sales and Marketing Systems, Manufacturing and

Production Systems, Finance and Accounting Systems and Human Resources

Systems.

1.4.8 Short Answer Type Questions

Q:1 What are Transaction Processing Systems?

Q:2 Write short notes on the following :

. DSS

. ESS

. MIS

1.4.9 Long Answer Type Questions

Q:1 What are the types of information systems corresponding to each

organizational level? Explain the characteristics of each.

Q:2 Briefly explain the Knowledge Work and Office Systems.

Q:3 What do you mean by Management Information Systems? What are

their applications?

Q:4 What is Decision-Support Systems? How DSS is different from MIS?

Q:5 Define Executive Support Systems. What are its characteristics?

Q:6 Elaborate on various kinds of systems from a Functional Perspective.

1.4.10 Suggested Readings

1. Robert G. Murdick, Joel E. Ross, James R. Claggett, “Information

Systems for Modern Management”, Prentice Hall of India Pvt. Ltd.

2. Gordon B. Davis, M.H. Olson, “Management Information Systems:

Conceptual Foundations, Structure & Development”, Tata McGraw-Hill

Book Co.

3. D.P. Goyal, “Management Information Systems: Managerial

Perspectives”, Macmillan India Ltd.

4. Kenneth C. Laudon, Jane P. Laudon, “Management Information

Systems” Pearson Education
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1.5.0 Objectives of the Lesson

The basic objective of this lesson is to explain the concept and theories of

decision-making. The process of decision making will be explained with the help of

Simon’s model and also various methods of choosing among alternatives will be

discussed in the lesson.

1.5.1 Introduction

A decision is a reasoned choice among alternatives. We make decisions regularly

62
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in our daily lives. Personal decisions include what to have for dinner, which courses to

take, whether to do homework or see a movie instead. Business decisions include how

much to charge for a product, where to advertise a new service, how to finance construction

equipment, which candidate to hire for a job. Business decisions may seem more significant

and get more space in the daily paper but all are part of the same picture.

Making decisions is part of the broader subject of problem solving. Problem solving is

the overall process of closing the gap between reality and a more desirable situation.

To solve a problem, we must first realize that the problem, the gap, exists. We must

then conclude that the problem is important enough to do something about. Having

done this, we will probably discover that there are obstacles which prevent us from

reaching the desired state immediately and effortlessly.

In most interesting cases, there is no obvious way to overcome some of these obstacles.

Upon reflection, possibly involving a group of people and creativity techniques such

as “brainstorming”, we will usually uncover several possible approaches. This leads

directly to a need for one or more decisions,  first in choosing one or more of them,

then in refining it. Once those decisions are made, they must be put into action  or

implemented. The implementation must be monitored to make sure our decisions

and resulting actions do indeed solve the problem. If they do not, we have a new or

modified problem. The process then repeats.

1.5.2 Concept of Decision Making

Decision making is the process of making choices by identifying a decision, gathering

information and accessing alterntive resulations. Each decision is characterized by a

decision statement, a set of alternatives and a set of decision-making criteria. These

always exist, though we are not always aware of them. The decision statement states

what we are trying to decide. A clear decision statement is important to intelligent

decision-making. It keeps our thinking focused clearly on the main subject and away

from irrelevant side issues. If a decision is to be made by a group of people, a clear

decision statement ensures that all members of the group are trying to decide the

same thing. The alternatives are the possible decisions we can make. Sometimes

there are few alternatives: a stadium vendor offers only pizza and hot dogs or there are

only two candidates for a job that must be filled right away. In other situations, there

are thousands: to pick an investment from all the firms whose stock is traded on major

stock exchanges or to choose the mix of options to be installed in a factory ordered

automobile. For these the decision maker needs to narrow the range down to a

reasonable number. Decision support tools such as selective information retrieval

systems can help with this task.

Decision-making criteria are what we want to optimize in a decision. In making an

investment, we may be concerned with income, growth and safety of principal. In

choosing a car we care about appearance, comfort, performance, economy of operation,

reliability, safety and initial cost.
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Following figure shows how they relate to each other in the decision context:

It may not be possible to optimize all the decision criteria at the same time. Stocks

with above-average growth potential often have above-average risk. Most

high-performance cars are not economical to operate. Compromises are called for.

Decision makers often cannot define their approach to these compromises in a precise

mathematical way. Indeed, they often cannot define their decision-making criteria

precisely. However, the criteria and the approaches to compromise exist even if the

decision maker cannot specify them.

Where the selection process among alternatives can be put in numerical terms,

computers can help carry out the evaluation. Even where this is not the case, computers

can assist in presenting the alternatives in a form that facilitates making a decision.

1.5.3 The Simon’s Model of Decision Making

Every decision must go through the three phases shown in following Figure.

These phases, called intelligence, design and choice, were first defined by Herbert

Simon in his book “The New Science of Management Decision”.
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Whereas each decision must incorporate each phase at least minimally, the

emphasis on each phase and the relationships among the phases, often differ from

one decision to another because of the following:

. Different people may emphasize one phase or another

. Different decision-making situations call for spending more time in one

phase or another.

. We often bounce back and forth among the phases. We may try to

select an alternative only to discover we don’t know enough to do

that yet, so we go back and collect more data.

Despite these facts, we are not always being consciously aware of what we

are doing when we make a decision. All three phases exist in some form in every

decision we make.

1.5.3.1 The Intelligence Phase

The intelligence phase consists of finding, identifying, and formulating the

problem or situation that calls for a decision. (This has been called “deciding what to

decide”.) The intelligence stage may involve, for example, comparing the current status

of a project or process with its plan. The end result of the intelligence phase is the

decision statement.

Example: We return to our room one evening and find a memo from the dean

telling us that next term’s courses must be chosen in the next two weeks. We have at

this point identified a situation that calls for a decision. The decision statement is

simple. What courses should we register for? The intelligence phase for this decision

is now complete and we can proceed to the next phase. (If the decision were less

obvious, such as deciding whether to take a year off or whether or not to attend

graduate school, the intelligence stage would take longer.)

It is important not to confuse the symptoms of a problem with the underlying

problem itself. Suppose a customer calls to complain about late deliveries. If we think

in terms of alleviating the symptom, we may arrange for that customer to receive

future shipments via overnight air courier service. If the underlying problem is an

understaffed shipping department, however, this will merely placate one of many

unhappy customers without identifying, let alone dealing with, the real issue. What’s

more, we can sometimes make a problem worse by dealing with only a symptom. In

this example, if we installed a “hot line” for customers to communicate with the shipping

department about late deliveries, we would add to the department’s workload without

enabling it to ship products any more quickly. Since a symptom can often result from

any of several causes, it is important to identify its true cause before we try to deal

with the problem.

The name of this phase, “intelligence,” can be confusing. Intelligence, as we

usually use the term informally in talking about decision-making, is what we use after

we know a decision must be made. Simon borrowed the term from its meaning in
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espionage or in the military, which involves the gathering of information without always

knowing what it will lead to in terms of decisions to be made. In business decision-

making, we must often collect a great deal of information before we realize that a

decision is called for.

Military intelligence can also, of course, be more focused. We might try to

determine an enemy’s troop distribution in order to concentrate an attack on its weak

points. That type of information gathering falls into the next phase of decision-making.

1.5.3.2 The Design Phase

The design phase is where we develop alternatives. This phase may involve a

great deal of research into the available options. During the design phase we should

also state our objectives for the decision we are to make.

Example: In deciding what courses to take, we know what courses are required

for our major. We know that we will have the prerequisites for a subset of these and

we know what courses will be offered next term and at what times. This information

enables us to construct a variety of alternative schedules.

1.5.3.3 The Choice Phase

In the choice phase, we evaluate the alternatives that we developed in the

design phase and choose one of them. The end product of this phase is a decision that

we can carry out.

Example: In choosing our initial course request, we might consider our personal

interests, what we know about the work required in different courses, the reputations

of different faculty members and our preferences for class meeting times. The relative

importance of these factors varies from one person to another and for a given person,

from one situation to another. If we want to leave time for an off-campus job, we might

opt for classes held only on Mondays and Wednesdays even if this schedule would

mean taking an elective we’d rather avoid. Given more scheduling flexibility, we might

take a Tuesday, Thursday and Friday course on a more interesting topic.

The three decision phases are not as separate as this description implies. As

Simon points out, “The cycle of phases is, however, far more complex than the sequence

suggests. Each phase in making a particular decision is itself a complex decision

making process. The decision phase, for example, may call for new intelligence activities;

problems at any given level generate sub-problems that in turn have their intelligence,

design and choice phases and so on. There are wheels within wheels.”

Thus, decision-making is often an iterative process. We start by making a

decision. We then proceed to put that decision into effect. At that point we may encounter

an unanticipated difficulty, a shortage of parts for our product design, a high price

tag or the fact that all the discount tickets on American Airlines flight to San

Francisco have been sold. We return to an earlier stage and consider additional

alternatives in light of our new information. We may even revise our decision-making

criteria if we realize, having looked at our first choice in more detail that we left one
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or more important points out. We may even build iterations into our decision-making

process. A common example is in the development of a major information system,

where management calls for periodic project reviews. At each review managers decide

whether to proceed to the next phase of the project, spend more time in the current

phase, back up to an earlier one or cancel the project entirely.

Knowing the decision phase we can help us design the right computer system

to support that phase. In the intelligence phase, we may need broad-based

information gathering capabilities. In design, more focused information retrieval

or perhaps brainstorming aids could be useful. In the choice phase, optimization

tools can help.

1.5.4 Types of Decisions

Decisions can be categorized in several ways. This categorization is useful

because decisions of the same type often have common characteristics. They can

therefore, benefit from similar computer support. If we can categorize a decision

while planning a MIS, we will be able to see which MIS have been used to good

effect with that type of decision in the past and can expect similar MIS to help with

the problem at hand. Following Gorry and Scott Morton, we can organize decisions

along two dimensions: the nature (or purpose) of the decision to be made and the

scope of the decision itself. By dividing each dimension into three categories, we

obtain nine decision types, as are shown in following figure:

3 x 3 Decision Type Grid

Operational Tactical Strategic

Structured 1 2 3

Semi-structured 4 5 6

Unstructured 7 8 9

The three categories shown down the left side extend Simon’s earlier concept of

programmed versus non-programmed decisions. Those categories are as follows:

1.5.4.1 A structured decision is one for which a well-defined decision-making

procedure exists. A structured decision could be given over to a computer

program, though the economics might not justify developing such a program

in every case. More precisely, a structured decision is one for which the

inputs, outputs and internal procedures of all three decision phases

(intelligence, design, and choice) can be specified. Each decision phase for

which this is true is called a structured decision phase. Structured decisions

can be left to a clerk with written instructions or to a computer.

1.5.4.2 An unstructured decision is one for which all three decision phases

are unstructured. In this case we don’t know how to specify at least one aspect

of each phase: its inputs, its outputs or its internal procedures. This may be

because the decision is so new or so rare that we haven’t studied it carefully.

Computers can still help knowledge workers make unstructured decisions
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but in different ways and while leaving more of the process to the worker.

1.5.4.3 A semi-structured decision has some structured aspects but cannot

be completely structured. This usually means that one or two of its three phases

are structured but the other one(s) is n’t (are n’t). Computers can provide a

great deal of specific help with semi-structured decisions. Conveniently, most

organizational decisions are of this type.

The proper placement of a decision within these categories is not

always clear-cut. Sometimes our approach to a problem defines how we think

about it. One decision maker may feel that an optimum selling price can be

determined by analysing product costs and price-demand curves. This person

would consider the choice phase of this decision to be structured. Another,

however, might argue that these curves do not reflect all the factors that affect

customer response to price and that some important factors cannot be

quantified. That person would, equally correctly, consider the choice phase

of this decision to be unstructured or, at best, semi-structured.

1.5.4.4 A strategic decision is one which will affect the entire organization or a

major part of it, for a long period of time. Strategic decisions affect organizational

objectives and policies. Strategic decisions are generally but not always, made

at upper levels of organizational management.

Example: “We will have an employee cafeteria”. Changing this decision could

have a substantial impact on the workforce’s morale.

1.5.4.5 A tactical decision, also called a management control decision, will

affect how a part of the organization does business for a limited time into the

future. These decisions generally take place within the context of previous

strategic decisions. Tactical decisions are generally made by middle managers.

Those who are below the top executives who set strategic policies but high

enough to determine how an entire category of future actions would be taken.

Example: “We will offer a choice of three entrees, one of which will be

vegetarian and another of which will be either fish or poultry, each day.”

This decision is made within the context of the strategic decision. In

particular, it assumes there will be an employee cafeteria and sets guidelines

for the next category of decisions.

1.5.4.6 An operational decision is one that affects a particular activity currently

taking place in the organization but either has little impact on the future or if it

does have an impact, is made within the confines of a controlling policy.

Operational decisions relate to activities whose tasks, goals and resources

have already been defined via prior strategic and tactical decisions.

Operational decisions are generally made by lower-level managers or by non-

managerial personnel.

Example: “Next Tuesday we’ll serve vegetarian dish, fish with mustard sauce
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and salad.” This decision has no impact beyond next Tuesday, except perhaps

for some leftover salad to use up in a stew on Wednesday. It conforms to the

policy established in the previous (tactical) decision.

Decisions of these three types vary in their information requirements: from

detailed to aggregated, near-present to future and so on. Following table

shows the key information characteristics of each decision level.

Information Characteristics by Decision Scope

The two decisions characteristics, structure and scope, are not totally correlated,

though they are not unrelated either. As a general rule, operational decisions tend to

be more structured. Strategic decisions tend to be less so. Most business decisions

tend to fall along the diagonal of 3x3 Decision type grid, from the upper left to the

lower right corners. Here are examples of the nine decision types to help give you a

feel for the categories:

1. Structured/Operational: Deciding how to cut a log into boards in order to

minimize wastage. In most sawmills this decision is not made by computers, though

computers have been proven to be good at it. It is usually made by experienced saw

operators. Precisely and enter its dimensions - not just the overall length and

diameter but all twists and variations of the log – into a computer quickly enough

for the results to be useful.

We can see that this decision is structured by looking at the three decision

phases. The intelligence phase is trivial. If a log arrives at the mill, it must be cut.
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The design phase is likewise fixed. The products that the mill produces and hence the

acceptable types of cuts, are not within the purview of the saw operator. The operator

cannot, on a whim, decide that it would be nice to cut 2-by-5-inch lumber this week

instead of the usual 2-by-4 and 2-by-6. The choice phase can be optimized

mathematically because the value of each potential board is known from business

considerations and the number of boards that can be obtained via each combination

of cuts is a problem in solid geometry. Inventory reordering also falls into the

structured/operational category if the buying organization has a good enough

forecast of an item’s future use to benefit from the optimization models that have

been developed for this field.

2. Structured/Tactical: choosing the way in which to depreciate corporate

assets. There are many options, including straight-line depreciation and various

accelerated depreciation formulas that provide earlier tax benefits than does the

straight-line method. Accelerated depreciation, however, may have drawbacks as

well, such as making the depreciated asset ineligible for investment tax credits.

The issues are complex and vary with every revision of the tax code but-if the

depreciable life of this type of asset is specified by the tax code and the choice can

be made on a net-present-value or similar numerical basis-are entirely quantitative

and can be dealt with mechanically. Resource allocation problems that can be solved

by linear programming methods are also in this category. As with inventory

management, the issue is whether the problem to be solved meets the requirements

for this approach.

3. Structured/Strategic: This is a rare combination. An example might be a

decision that is usually tactical in nature, because of its size  “you bet your company”

variety. Deciding whether or not to proceed with an R&D project on the basis of

projected ROI might normally be a tactical decision but if the proposed project will

tie up 80 percent of the firm’s R&D staff for the next two years it becomes strategic.

(If factors other than projected ROI enter into the decision, it might not be structured

in the first place.) A plant location decision could be in this category if the only

factors in the decision are quantifiable, such as transportation costs of known raw

materials from known locations and of known products to known markets.

4. Semi-structured/Operational: Deciding to accept or reject an applicant to a

selective college. Some parts of this decision are quite structured. An applicant with a

combined CAT score of 1400 is, all other things being roughly equal, more likely to

succeed academically in most colleges than is one with a combined score of 600. Other

issues, such as a desire to balance the non-academic characteristics of an entering

class and the degree to which unusual talents, such as playing second base or double

bass, can offset lower-than-desirable grades, cannot be evaluated as quantitatively.

5. Semi-structured/Tactical: choosing an insurance carrier for an employee

health program. Cost per employee is an important and objective factor in this
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decision. Intangible factors include the acceptability of a carrier to the employee

population and the relative importance of different benefits: Is 100 percent

hospitalization coverage with Rs.250 deductible amount better or worse than 80

percent coverage with no deductible?

6. Semi-structured/Strategic: Deciding whether or not to enter a new market.

Sales projections, marketplace growth data, development cost estimates, and marketing

expense forecasts can combine to provide a profit-and-loss forecast. This forecast,

however, cannot take into account the myriad of factors that could make it totally

worthless. The judgment of experienced managers is needed for that final step.

7. Unstructured/Operational: Dealing with a machine breakdown. If the machine

in question doesn’t break down often, there is probably no set procedure for what to

do while awaiting repair service. This decision is operational because the way a

company deals with one machine failure need not set a precedent for the next.

8. Unstructured/Tactical: Hiring decisions typically fall into this area,

especially if the job to be filled is above the level where aptitude and ability tests

can be relied on as performance indicators. Civil Service procedures have attempted

to structure the hiring task for years. The wide use of “escape hatches”, such as

allowing a police chief to choose the next lieutenant from the three-top-scoring

sergeants on a promotion exam, testifies eloquently to their lack of complete success.

9. Unstructured/Strategic: deciding how to respond to an unfriendly takeover

proposal made by a competitor. The actions taken can have a long-term impact on the

entire firm. The range of options is so wide, they differ so much from each other and

the issues are so hard to quantify, that direct comparison is all but futile.

1.5.4.7 Knowledge of Outcomes

Depending on the amount and degree of knowledge we have, the three most

widely used types are:

. Decision-making under Assumed certainty

. Decision-making under pure uncertainty

. Decision-making under risk

Decision making under assumed certainty takes place when the outcome of

each alternative is fully known. There is only one outcome for each alternative. In

such a situation, the decision maker is required to compute the optimal alternative or

outcome.  In decision-making under pure uncertainty, the decision maker has

absolutely no knowledge, not even about the likelihood of occurrence for any state of

nature. In such situations, the decision-maker’s behaviour is purely based on his/her

attitude toward the unknown. Some of these behaviors are optimistic, pessimistic

and least regret, among others. Whenever the decision maker has some knowledge

regarding the states of nature, he/she may be able to assign subjective probability for

the occurrence of each state of nature. By doing so, the problem is then classified as

decision making under risk. The decision-maker is able to assign probabilities based
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on the occurrence of the states of nature.

1.5.5 Methods of Choosing Among Alternatives

Managers’ and other knowledge workers’ decisions have a great impact on

corporate success. The subject of business decision-making has, therefore, been

studied intensively for years. The many methods by which business people make

decisions can be categorized along three dimensions: rationality, politicality and

flexibility.

a) Rationality in decision-making is the extent to which the decision

makers collect and analyze information objectively and choose among

the alternatives on the basis of the relationship of these alternatives to

predetermined objectives.

b) Politicality is the extent to which a decision involves competition among

decision makers and the extent to which the decision depends on the

distribution and use of organizational power.

c) Flexibility is the extent to which decision makers free themselves from

tradition and structure, potentially making choices that “break the mold”.

The rationality dimension of this categorization is often used to separate decision-

making approaches into two categories: the normative and descriptive models of

decision maker’s  behaviour. In these terms, normative models are those that

presume a decision maker is objectively optimizing a quantifiable measure of

decision quality. (This may be a statistical measure because the future is never

completely known.) There is, in other words, a normed scale against which decisions

can be measured and, it is often assumed, unlimited time and resources to devote

to analyzing the decision. Descriptive models, by contrast, attempt to describe the

ways people really do make decisions. We don’t always have agreed-upon measures

of decision quality, we don’t usually have unlimited time or resources to analyze a

decision and we often have motivations that can be hard to explain or justify.

It has been said that “normative models describe what we should do, while

descriptive models describe what we do.” This is not strictly correct. It can be a correct

decision, for example, for a manager to make a quick decision even though the decision

has not been made as well as possible, if the decision is unimportant and the decision

maker’s time is better spent on something else. For example, if our car is running

low on fuel and we’re in a hurry, we’ll probably stop at the first filling station we see

rather than search for a less expensive one or a preferred brand. Many aspects of

business in the real world force compromises with theoretical concepts. This is

acceptable as long as one knows what one is compromising and why.

We can clear the distinction between normative approach and the descriptive

approach with an example. Suppose you are considering what to eat for dinner. You

have narrowed your options down to two choices: a green salad with rice, chapatti

and ice-cream or a pizza. A normative approach to this decision would consider all
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the long term and short-term factors, assign appropriate weights to each and evaluate

each dinner on the basis of those factors. In all likelihood, this approach would

recommend the salad as better for you. Nevertheless, many people faced with this

decision would opt for the pizza. When we decide by “gut feel”, we tend to weigh

near term considerations (taste, in this case) more heavily than we should. We go

for instant gratification. As for heart burn and the potentially more serious effects of

a high-fat diet over decade, we can worry about those later.

1.5.5.1 The Rational Manager

Rational management is the classical assumption about how managers make

or are supposed to make decisions. The rational manager presumably obtains all

possible facts, weighs the likelihood of the alternative outcomes and chooses the

one with the highest statistically probable value to the firm. Rational management

is a normative model of decision making.

One limit on the applicability of rational management is in the short phrase

“highest statistically probable value”. This phrase presumes that the decision maker

has an objective value scale and that all alternatives can be measured on this scale.

This value scale is usually taken to be financial. This can work when all alternatives

can be evaluated in financial terms. What is the best depreciation method to use for

this piece of equipment? However, many with decisions have no such yardstick.

Which college should I attend? Which job should I take after graduation? What

should I order for dinner? While all three of these decisions do involve financial

considerations-colleges cost different amounts of money, jobs differ in salary and

different meals have different prices-they raise other issues as well, which will often

outweigh the financial factors.

In terms of the three dimensions previously discussed, the rational manager is

clearly high on the rationality scale. This approach can, however, be used in ways that

incorporate the other two dimensions as well. An unacceptable decision can be the

product of both rational and political factors, perhaps by using rational analysis to

select among politically viable options.

A decision tree is a useful way to represent the options facing the rational

manager. The use of decision trees presumes a sequence of events of the form “If I do

A, then X or Y might happen; if Y happens, I can do B or C, in which case R, S or T

might happen”, and so forth. They reflect the rational manager’s thought process in

choosing among those options. The decision tree allows us to evaluate the probable

payoff of each option.

A tree is not the only possible way to evaluate the possible outcomes of a

decision such as this. Other approaches include decision tables and formulas. The

table method is preferable overall for the sample task used in the study but this

varies with the specific task and with the characteristics of the decision maker. Tables

work better in situations where all the choices are subject to the same chance effects.



PGDCA Paper : PGDCA-674

The term decision table can also mean a table that describes how a computer or

person should make a fully structured decision. Such a table lists the conditions that

affect the decision and the action(s) to be taken for every possible combination of

conditions. The two usages are unrelated.

1.5.5.2 Subjective Utility

Human beings are not entirely rational. A person’s utility curve defines the

relationship between the amount of something that the person has and its value to the

person. Most utility curves flatten as the amount of a good that one possesses increases.

For example, the value of owning an automobile is, to the typical single, suburban

professional, high. The value of having a second automobile is considerably lower (not

zero, as there is some incremental value to owning an SUV even if one already has a

sports car), that of a third lower yet and that of a fourth essentially zero. By contrast, a

rational manager is presumed to have a linear utility curve: the 10,000th, or the millionth,

incremental rupee is worth exactly as much as the first one.

Economists measure utility in units called utils. While each of the four

automobiles mentioned may be worth the same number of rupees, their value in utils

differs. Our suburbanite may decide that the first car is worth more utils than having

another Rs.20,000 in the bank, but the second one isn’t. Economists call this type of

utility theory, which measures utility in terms of an objective yardstick, cardinal utility.

Some economists, pointing out that none of us has had any real-world exposure to an

util, prefer to deal with ordinal utility. Ordinal utility theory defines utility in terms of

combinations of goods the decision maker considers to be of equivalent value.

In terms of the three dimensions of decision making, subjective utility is likewise

high on rationality - if we define rationality in utils rather than rupees. Since a decision

maker’s utility function is defined only in the context of his or her views about the

future distribution and use of power, it has a clear political aspect as well.

Utility is a subjective concept. Different people have different utility curves.

Given two people each with Rs.10,00,000 in the bank, one might choose to spend half

of it on a Honda City car and live happily in an apartment, whereas another opts to

drive a 5-year-old Maruti 800 car while saving for a down payment on a house. This

makes it difficult to incorporate utility concepts into group decision making. If it is

possible to get group members to disclose some aspect of their utility curves with

respect to a given decision, it will often then be possible to reach a decision that meets

all group member’s major needs.

For the same reason, subjective utility is a descriptive model of decision making.

It provides a mathematical framework which attempts to reflect how people really do

make decisions, while still showing that optimization is taking place.

1.5.5.3 Systematic Decision Making

Several decision-making processes do not yield a decision that is optimal in a

mathematical sense and therefore do not qualify for the rational management label.
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Nevertheless these processes let a decision maker approach issues in a manner that

is free from personal bias. Systematic decision-making processes in this sense are

usually applied to multi-attribute decision problems where the alternatives are

described by several attributes and they cannot all be optimized simultaneously.

Choosing a car is such a decision. The potential buyer must consider cost,

performance, economy, reliability, handling, styling, carrying capacity, convenience

of service locations and more. (Cost often forces a compromise among the other

attributes.)

It is often possible to reduce the number of alternatives being considered by

determining their envelope. The envelope concept allows us to reduce the number

of alternatives we must consider. It does this by eliminating all the alternatives that

are inferior to some other alternative on all attributes or at best, equal on some and

inferior on the others. This may not reduce the number of alternatives to one, so it

must be followed by something else in order to reach a decision. Still, reducing the

number of alternatives to consider can’t hurt and is often of considerable benefit.

Suppose we must choose an instructor for a financial accounting course.

Published evaluations by previous students rank the five available instructors in terms

of the workload each one assigns (which we would like to be low) and how much

students felt they learned in the course (which we would like to be high because we

feel that learning financial accounting thoroughly now will give us an easier time in

managerial accounting later). The list is as follows, where each factor is ranked from

1 (worst) to 10 (best):

Instructor Workload (10 = low) Learning (10 = high)

A 3 9

B 9 3

C 7 7

D 4 6

E 6 4

Lexicographic elimination starts with the most important attribute and keeps

the alternative that ranks highest on that score. If two or more are tied, it proceeds to

the next and so on, until either one alternative has been selected or the remaining

ones are tied on all attributes. Here, if we decide that learning is the most important

attribute in selecting an instructor, the lexicographic elimination method would lead

us to sign up for Professor A’s section. If a low workload has a higher priority for us,

we choose B.

The elimination by aspects method considers one attribute at a time and

compares it against a predetermined minimally acceptable standard. Any alternatives

that do not meet this standard are discarded. If we want to learn at least as much as

a score of 5 on that scale would indicate, we can eliminate Professor B from further

consideration. We would then apply the workload standard to try to choose one of the
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others. If we were willing to work up to an 8, elimination by aspects would leave us

with a choice between Professors A and C. Systematic decision-making methods such

as this one often do not narrow the choice down to a single alternative.

Conjunctive decision making applies the same concept as elimination by

aspects (comparing attributes against predetermined minimally acceptable levels) but

in the reverse order. Instead of comparing the same attribute of all alternatives

against its criterion and proceeding through the attributes, it compares all attributes

of one alternative against all criteria and proceeds through alternatives. The end

result is the same. The amount of work done to get there may differ.

Other methods attempt to integrate the values of all attributes into an overall

score for each alternative, based on the importance of each attribute expressed as a

numerical weight. The additive linear model computes a score for each alternative

by multiplying its score on each attribute by a predetermined weight for that attribute.

Following table applies the additive linear model to the instructor selection problem,

assuming that learning has a weight of 10 and low workload has a weight of 6. The

entry in each cell is the instructor’s rating on the factor in question multiplied by the

weight of that factor.

Additive Linear Model of Instructor Choice

A B C D E

Workload 18 54 42 24 36

Learning 90 30 70 60 40

Total Score 118 84 112 84 76

You can see that D and E, which were eliminated quickly above by being inside

the envelope, have low scores here as well. B also does. We value learning more

than workload and we wouldn’t learn much in B’s section. The scores of A and C

are so close that we might choose between them on the basis of schedule,

convenience of the classroom where each will meet or some other factor that we

haven’t considered yet.

Many other strategies have been proposed as ways to formalize the often-informal

process of searching for the best alternative.

Systematic decision-making methods rank high in rationality, relatively low

in terms of politicality and flexibility, though there are opportunities for both of

these to arise in the values set for weights, the ordering of attributes and the

thresholds for rejecting an alternative. It is largely a normative approach to decision

making.

1.5.5.4 Satisficing

The term satisficing was coined by Simon to describe the actions of a decision

maker who wants a decision that is “good enough”. If management has set a goal of a

400-pound weight reduction for the rear suspension of a heavy truck and an engineer

has reached 415 pounds, there may be little reason to see if yet another design change
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will raise this figure to 425. As Ackoff and Sasieni put it, “Satisficing appeals to planners

who are not willing to stick their necks out.”

Satisficing is not always bad. It may be a perfectly sensible thing for a decision

maker to do. It is often not possible to discover, let alone investigate, all of the

options. Furthermore, the resources that would be expended in looking for further

improvements must be taken from some other activity that also has a payoff. Leaving

well enough alone in terms of one decision may actually be optimal in a more

global sense, by letting a decision maker focus attention on things that really matter.

If leaving the above suspension with a 415-pound weight reduction allows the truck

company to put the new design into production a week earlier, thereby making it

available to customers a week sooner that may well be better for the business than

taking another week to shave off another ten pounds. Or, if it lets the engineer gets

an earlier start on taking weight out of the front suspension so that both changes

will be ready for next year’s models that, too, may be a better use of resources.

The concept of bounded rationality is related to satisficing. In making a decision

using bounded rationality, the manager recognizes the practical constraints on the

decision. Perhaps the organization doesn’t want to change quickly. Perhaps the impact

of the decision doesn’t justify gathering all the information that would be required to

make it optimally. Perhaps the marketing vice president will never accept a decision

that reduces the size of that department by more than a handful. In all these cases,

one is making a rational decision within known or implicit constraints.

Satisficing contains elements of rational and political decision making. It is

low on flexibility. In fact, it is often felt to characterize rigid bureaucrats who do

well enough to get by but have no interest in achieving the outstanding results that

could come from a more flexible approach. The concept of a satisficing decision

maker is entirely a descriptive model in the context of a single decision but can

take on aspects of normative decision making when the global implications of

multiple decisions are taken into account.

1.5.6 Organizational and Political Decision Making

The above three approaches to decision making apply largely to an individual

decision maker. Many decisions, however, involve more than one person. In those cases

the interpersonal aspects of decision making can take on a great deal of importance.

The organizational description of decision making recognizes that organizations consist

of people and subunits. Each of these has its own goals, priorities, “rights” (as it perceives

them), information which it feels it “owns” and standard operating procedures.

Decisions and the overall decision making process, must reconcile all of these. Where

they are in conflict the decision making process can be difficult and painful. Where

they are not in conflict, recognizing them permits us to design systems specifically

to support the information flow and decision processes of the organization.

Viewing decision making as an organizational process combines rationality
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with politicality. Each unit of the organization (in the limit, each individual) is using a

rational process internally in terms of its perception of its own goals. Organizational

decision making does not conflict with a rational approach to the overall decision

either, as long as the application of this approach does not infringe on what the subunit

perceives as its territory. Most models of organizational decision making are largely

descriptive, though normative elements may be included in the overall process.

Where the driving factor in arriving at a decision becomes bargaining among

the participants, we have what is often called political decision making. The word

political has negative overtones in our society. It calls forth images of hidden, often

unethical, decisions made in back rooms by people whose only motivation is their own

self-interest. The use of the term in a decision-making context, however, is not

necessarily negative. It is the realistic recognition that people may legitimately have

different goals that people committed to a goal can be expected to fight for it, that

bargaining is required to reconcile the different goals to a single decision, and that

power interpreted broadly is an inherent component of any bargaining process.

The nature of the bargaining process depends on the importance of the decision as

it is perceived by the decision-making group. The ability and the tendency of the

majority to prevail grows or declines as the importance of the issue grows or declines.

So does the tendency of the decision to polarize the group. A management team

may almost come to blows over a strategic decision between a new R&D projects

versus overseas sales expansion but will probably agree without difficulty on the

colour of the T-shirts for the company picnic.

However, unpleasant it may be to admit that well-intentioned managers can

disagree, however difficult it may be to treat disagreement through formal management

science optimization methods, the fact is that managers have always disagreed from

time to time and probably always will. Decision Support Systems (DSS) can help

isolate areas of disagreement, articulate common goals and create a common vision

by facilitating the structured, non-judgemental sharing of information. DSS can

also help resolve differences through electronic voting or something resembling

the Delphi approach. In a truly political environment, though, this type of DSS usage

may not be acceptable to the participants. Those who lost the vote may try to overturn

the result by going around or above the DSS, negotiating with other group members

to change their votes or appealing to higher levels of management.

1.5.7 Decision Making and MIS

We begin by examining two important topics: managerial decision making and

management information systems. Management is a process by which organizational

goals are achieved through the use of resources. These resources are considered to

be inputs and attainment of goals is viewed as the output of the process. The degree

of success of the organization and the manager’s job is often measured by the ratio

of outputs-to inputs. This ratio is an indication of the organization’s productivity.
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Productivity is a major concern for any organization because it determines the well

being of the organization and its members. Productivity is also one of the most

important issues at the national level. National productivity is the aggregate of the

productivity of all organizations and individuals and it determines the standard of

living, the employment level and the economic well-being of a country.

The level of productivity, or the success of management, depends on the

performance of managerial functions such as planning, organizing, directing and

controlling. To carry out these functions, managers are engaged in a continuous

process of making decisions.

All managerial activities revolve around decision making. The manager is first

and foremost a decision maker. Organizations are filled with decision makers at various

levels.

To better understand the support information systems can give managers, it is

useful to look at the nature of managers’ work. Mintzberg’s (1980) study of top managers

and several later replicated studies suggest that managers perform 10 major roles,

which can be classified into three major categories: interpersonal, information and

decisional.

Role Description

Interpersonal

Figurehead Symbolic head; obliged to perform a number of routine

duties of a legal or social nature

Leader Responsible for the motivation and activation of

subordinates; responsible for staffing, training and

associated duties

Liaison Maintains self-developed network of outside contacts

and informers who provide favours and information

Informational

Monitor Seeks and receives a wide variety of special information

(much of it current) to develop a thorough understanding

of the organization and environment; emerges as the nerve

center of the organization’s internal and external

information

Disseminator Transmits information received from outsiders or from

subordinates to members of the organization; some

information factual, some involving interpretation and

integration

Spokesperson Transmits information to outsiders on the organization’s

plans, policies, actions, results and so forth; serves as

an expert on the organization’s industry
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Decisional

Entrepreneur Searches the organization and its environment for

opportunities and initiates improvement projects to

bring about change; supervises design of certain projects

Disturbance handler Responsible for corrective action when the

organization faces important, unexpected disturbances

Resource allocator Responsible for the allocation of organizational

resources of all kinds-in effect the making or approving

of all significant organizational decisions

Negotiator Responsible for representing the organization at major

negotiations

To execute these roles, managers need information that is delivered

efficiently and in a timely manner by computers. In addition to obtaining information

necessary to better perform their roles, managers can use computers to directly

support and improve decision making, a task that is involved in most of these roles.

For years, managers have considered decision making a pure art - a talent

acquired over a long period of time through experience (learning by trial and error).

Management was considered an art because a variety of individual styles could be

used in approaching and successfully solving the same types of managerial problems.

These styles are often based on creativity, judgment, intuition and experience rather

than on systematic quantitative methods grounded in a scientific approach.

However, the environment in which management operates today is changing

very rapidly. Business and its environment are more complex today than ever before,

and the trend is toward increasing complexity. As a result, decision making today is

more complicated than it was in the past. It is more difficult to make decisions for

several reasons. First, the number of available alternatives is much larger today than

ever before because of improved technology and communication systems, especially the

availability of the Internet and its search engines. Second, the cost of making errors can

be very large because of the complexity and magnitude of operations, automation

and the chain reaction that an error can cause in many parts of the organization.

Third, there are continuous changes in the fluctuating environment and more

uncertainty in several impacting elements. Finally, decisions must be made quickly.

In almost any survey of what constitutes good management, you are likely to

find the ability to make clear-cut decisions when needed prominently mentioned. It is

not surprising, therefore, to hear that the ability to make crisp decisions is always

rated first in the list of importance managerial abilities. Ranked second in managerial

importance was getting to the heart of problems rather than dealing with less important

issues. Most of the remaining management practices were related directly or indirectly

to decision making. As a result of these trends and changes, it is very difficult to rely

on a trial-and-error approach to management. Managers must become more
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sophisticated. They must learn how to use new tools and techniques that are being

developed in their fields. Using them to support decision making can be extremely

rewarding in making effective decisions.

The impact of computer technology on organizations and society is increasing as

new technologies evolve and existing technologies expand. Interaction and co-operation

between people and machines are rapidly growing to cover more and more aspects of

organizational activities. From traditional uses in payroll and bookkeeping functions,

computerized systems are now penetrating complex managerial areas ranging from

the design and management of automated factories to the evaluation of proposed

mergers and acquisitions. According to Caldwell (1995), nearly all business

executives say that information technology is vital to their business and that they

use technologies extensively.

Computer applications are moving from transaction (or backroom) processing

and monitoring activities to problem analysis and solution applications. Topics such

as data access, online analytical processing and use of the Internet and intranets

for decision support are becoming the cornerstones of modern management as we

enter the twenty-first century. There is a trend toward providing managers with

information systems that can assist them directly in their most important task  making

decisions.

U.S. companies have successfully made computers a vital part of their business.

Computers are now an integral factor in major U.S. corporations. Top executives believe

that computers play significant roles throughout their enterprise. Moreover, executives

believe that they personally have a role in the management of their company’s computers

as a strategic resource.

A computerized decision support system may be needed for various reasons.

Here are some common ones:

1. Speedy computations: A computer allows the decision maker to perform large

numbers of computations very quickly and at a low cost. Timely decisions are

critical for many situations, ranging from a physician’s decision in an emergency

room to that of a stock trader.

2. Increased productivity: Assembling a group of decision makers, especially

experts, may be costly. Computerized support can reduce the size of the group

and enable the group members to be at different locations (saving travel costs).

Also, the productivity of staff support (such as financial and legal analysts)

may be increased.

3. Technical support: Many decisions involve complex computations. Data can

be stored in different databases and at web sites possibly outside the

organization. The data may include sound and graphics, and there may be a

need to transmit them quickly from distant locations. Computers can search,

store and transmit needed data quickly and economically.
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4. Quality support: Computers can improve the quality of the decisions made.

For example, more alternatives can be evaluated, risk analysis can be

performed quickly  and views of experts (some of whom are in remote locations)

can be collected quickly and at a lower cost. Such expertise can even be

derived directly with the use of a computer system. Using computers, decision

makers can perform complex simulations, check many possible scenarios

and assess diverse impacts quickly and economically. All these capabilities

lead to better decisions.

5. Competitive edge: Competitive pressures make the job of decision making

difficult. Competition is not just on price but also on quality, timeliness,

customization of products and customer support. Organizations must be able

to frequently and rapidly change their mode of operation, reengineer

processes and structures, empower employees and innovate. Decision support

technologies such as expert systems can create meaningful empowerment

by allowing people to make good decisions quickly, even if they lack some

knowledge. Decision support systems are used in business process

reengineering. Research into competitors’ activities, customization of

products, and customer services can be facilitated by computerized voice

systems.

6. Overcoming cognitive limits in processing and storage: According to Simon,

the human mind is limited in its ability to process and store information. Also,

people may have difficulty in recalling information in an error free fashion

when it is needed.

An individual’s problem solving capability is limited when diverse information

and knowledge are required. Pooling several individuals may help, but problems of

co-ordination and communication may arise in workgroups. Computerized systems

enable people to quickly access and process vast amounts of stored information.

Computers can also improve coordination and communication for group work.

1.5.8 Glossary

decision statement A statement of the problem we are trying to decide

alternatives All possible courses of action/decisions we can make

criteria what we want to optimize in a decision, e.g., cost,

profit, distance etc.

structured decision one for which a well-defined decision-making

procedure exists

unstructured decision one for which a no well-defined decision-making

procedure exists

semi-structured decision has some structured aspects but cannot be

completely structured

strategic decision one which will affect the entire organization
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tactical decision affects a part of the organization

operational decision one that affects a particular activity currently

taking place in the organization

normative models describe what we should do

descriptive models describe what we do

envelope allows us to reduce the number of alternatives we

must consider, by eliminating alternatives

satisficing actions of a decision maker who wants a decision

that is “O.K”

bounded rationality Taking decisions by recognizing the practical

constraints on the decision

states of nature Possible futures

1.5.9 Summary

Information systems have evolved from back-office processors to problem solving

and solution applications. The trend is for information systems to assist managers

with their most important task making decisions. Decisions are classified according

to their importance, frequency and scope. Broadly defined, a manager takes two

types of decisions - structured/programmed or unstructured/non-programmed

decisions. The information required depends on whether a manager has to make a

structured or unstructured decision. A structured decision is always made using

pre-defined procedures or rules. A structured/programmed decision is a routine

one that is made following the completion of a pre-planned series of steps. They are

also known as programmed decision because they are highly structured and can

be made by computer programs. The information needed to make structured

decisions is thus relatively predictable and steps can be taken in advance to supply

it in the reports that decision makers receive. Decisions that require creativity and

intuition are unstructured decisions. An unstructured decision is not routine and

it does not follow any pre-defined steps. Hence, these decisions cannot be

programmed. All the decisions usually follow the same process.

Decision-making is a process by which one chooses between two or more

alternative course of actions for the purpose of attaining a goal or set of goals. A

decision is the conclusion of a decision making process. Herbert A. Simon developed

a model of decision-making. The model consisted of three steps, intelligence, design

and choice. In the intelligence phase, the problem is identified and information is

collected concerning the problem. Design phase develops several possible solutions

for the problem and finally, the choice phase chooses the solution. The many methods

by which businesspeople make decisions can be categorized along three dimensions:

rationality, politicality and flexibility. On the basis of rationality dimension two

decision-making approaches are studied i.e. the normative and descriptive models
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of decision makers’ behaviour. Normative models are those that presume a decision

maker is objectively optimizing a quantifiable measure of decision quality.

Descriptive models attempt to describe the ways people really do make decisions.

Simon’s decision-making model is based on the concept of ‘satisficing’, which refers

to the selection of a satisfactory alternative - not the most optimal or the best rather

the first one that works in light of the circumstances. The level of productivity or the

success of management depends on the performance of managerial functions such

as planning, organizing, directing and controlling. To carry out these functions,

managers are engaged in a continuous process of making decisions. All managerial

activities revolve around decision making. The manager is first and foremost a

decision maker. Organizations are filled with decision makers at various levels.

The environment in which management operates today is changing very rapidly.

As a result, decision making today is more complicated than it was in the past

1.5.10 Self Check Exercise

1. Why do decision making situations arise?

2. Define decision making. How decisions are made?

3. Critically discuss Simon’s model of decision making.

4. Differentiate between the following:

(a) Structured and unstructured decisions

(b) Strategic, tactical and operational decisions

(c) Normative and descriptive models

5. What is the principle of satisficing? Why does the decision maker

resort to bounded rationality in a decision making situation?

6. Discuss the relevance and role of MIS in various phases of decision

making.

1.5.11 Suggested Readings

1. Harold Koontz, Heinz Weihrich, “Essentials of Management”, Tata

McGraw-Hill Publishing Co.

2. Efrem G. Mallach, “Decision Support and Data Warehouse Systems”,

Irwin McGraw-Hill Publications

3. Gordon B. Davis, M.H. Olson, “Management Information Systems:

Conceptual Foundations, Structure & Development”, Tata McGraw-Hill

Book Co.

4. James A. O’Brien, “Management Information Systems: Managing

Information Technology in the E-Business Enterprise”, Tata McGraw-

Hill Publishing Co
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1.6.0 Objectives of the Lesson

In this lesson, we will discuss about the various concepts related to

Information. These include the meaning of information, its qualities and

characteristics and the concept of value of information. A detailed discussion of

the various types of information will also be made.

1.6.1 Introduction

Information is a critical resource in the operation and management of

organizations. Timely availability of relevant information is vital for effective performance

of managerial functions such as planning, organizing, leading and control. An

information system in an organization is like the nervous system in the human body:

it is the link that connects all the organization’s components together and provides for

better operation and survival in a competitive environment. Indeed, today’s

organizations run on information.

The term information system usually refers to a computer-based system, one

that is designed to support the operations, management and decision functions of

an organization. Information systems in organizations, thus, provide information

support for decision makers. Information systems encompass transaction processing

85



PGDCA Paper : PGDCA-686

systems, management information systems, decision support systems and strategic

information systems.

Information consists of data that have been processed and are meaningful to a

user. A system is a set of components that operate together to achieve a common purpose.

Thus a management information system collects, transmits, processes and stores data

on an organization’s resources, programmes and accomplishments. The system makes

possible the conversion of these data into management information for use by decision

makers within the organization. A management information system, therefore, produces

information that supports the management functions of an organization

1.6.2 Data versus Information

Data refers to raw, unevaluated facts, figures, symbols, objects, events, etc.

Data may be a collection of facts lying in storage, like a telephone directory or census

records. Information is data that have been put into a meaningful and useful context

and communicated to a recipient who uses it to make decisions. Information involves

the communication and reception of intelligence or knowledge. It appraises and

notifies, surprises and stimulates, reduces uncertainty, reveals additional alternatives

or helps eliminate irrelevant or poor ones and influences individuals and stimulates

them to action. An element of data may constitute information in a specific context,

e.g. when you want to contact your friend, his or her telephone number is a piece of

information, otherwise, it is just one element of data in the telephone directory.

Computers have made the processing function much easier. Large quantities

of data can be processed quickly through computers aiding in the conversion of data

to information. Raw data enter the system and are transformed into the system’s

output, that is, information to support managers in their decision making.

1.6.3 Qualities of Information

The characteristics of good information are relevance, timeliness, accuracy,

cost-effectiveness, reliability, usability, exhaustiveness and aggregation level.

Information is relevant if it leads to improved decision making. It might also be relevant

if it reaffirms a previous decision. If it does not have anything to do with your problem,

it is irrelevant. For example, information about the weather conditions in Paris in

January is relevant if you are considering a visit to Paris in January. Otherwise, the

information is not relevant.

Timeliness refers to the currency of the information presented to the users.

Currency of data or information is the time gap between the occurrences of an event in

the field until its presentation to the user (decision maker). When this amount of time

is very short, we describe the information system as a real-time system.

Accuracy is measured by comparing the data to actual events. The importance

of accurate data varies with the type of decisions that need to be made. Payroll information

must be exact. Approximations simply will not suffice. However, a general estimate of

how much staff time was devoted to a particular activity may be all that is needed.
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When considering the value of providing a piece of information, the following

should be the qualities of the information to be provided to management:

1.6.3.1 Brevity

Too much detail can result in the overlooking of vital facts. Each recipient of

information should, therefore, be provided only with his needs. This suggests that a

large amount of information should, wherever possible, be split into smaller packets

tailored to meet requirements of individual recipients.

The need for brevity also indicates a need for specificity. The information should

go straight to the heart of the matter, especially if immediate actions are called for.

1.6.3.2 Accuracy

The information must be accurate. In other words, the correctness of the input

data and that of the processing rules should be ensured so that the resulting information

is accurate. Incorrect information is worse than no information. The degree of accuracy

of information relates to its usage.

1.6.3.3 Timeliness and up-to-datelines

The information should be timely. It should be given to the manager when he

needs it. Delayed information may sometimes be of no value. Information should also

be up-to-date. It should include all data available at the time of processing.

1.6.3.4 Completeness

The information should be complete i.e. it should include all data and not

exclude some. It should also be trustworthy. The processing should not hide some

vital information which may, for example, point out the inefficiency of some individuals.

1.6.3.5 Relevance

Information should be tailored to the needs of the user and be relevant to him.

Massive volumes of irrelevant information would waste a lot of manager’s time and

there is a danger of his missing important relevant information. It is essential to give

brief summarised information to ensure quick action.

1.6.3.6 Readability

The information should be presented when he needs it and where he needs it

in such a way that he may immediately perceive its significance. This means that

presentation should not be limited to tables of numbers but include graphs, tables,

charts etc. where applicable.

1.6.3.7 Action

Information calling for action must be directed to the person(s) who can initiate

the appropriate action. It is important that it goes directly to that person and not via

a chain of disinterested managers. Such a communication chain tends to devalue the

information by making it less timely and it erodes the time available for performing

the necessary actions. Peter F. Drucker in his popular book ‘Managing a Time of Great

Change’ defines essentials of information as “Information effective in action, Information

focused on results.”
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1.6.3.8 Rarity

The value of a piece of information depends upon its unusualness. “Man bites

dog” has news value but not vice-versa. Thus information reports should emphasise

the unusual.

The following table summarises the qualities of good information:

Quality How to ensure Quality

Accurate Ensure correct input & processing rules

Complete Include all data

Trustworthy Do not hide unpleasant information

Timely Give at right time

Up-to-date Include all data up to present time

Relevant Understand user needs

Brief Summarise relevant information

Understandable Use attractive format & graphical charts

1.6.4 Value of Information

Information has a great impact on decision making and hence its value is

closely tied to the decisions that result from its use. Information does not have an

absolute universal value. Its value is related to those who use it, when it is used

and in what situation it is used. In this sense, information is similar to other

commodities. For example, the value of a glass of water is different for someone who

has lost his way in Arctic glaciers than it is to a wanderer in the Sahara Desert.

Economists distinguish value from cost or price of a commodity incurred to

produce or procure the commodity. Obviously, the value of a product must be higher

than its cost or price for it to be cost-effective.

The concept of normative value of information has been developed by

economists and statisticians and is derived from decision theory. The basic premise

of the theory is that we always have some preliminary knowledge about the occurrence

of events that are relevant to our decisions. Additional information might modify our

view of the occurrence probabilities and consequently change our decision and the

expected payoff from the decision. The value of additional information is, hence, the

difference in expected payoff obtained by reduced uncertainty about the future event.

Information supports decisions, decisions trigger actions, and actions affect

the achievements or performance of the organization. If we can measure the differences

in performance, we can trace the impact of information, provided that the measurements

are carefully performed, the relationships among variables are well defined and

possible effects of irrelevant factors are isolated. The measured difference in

performance due to informational factors is called the realistic value or revealed

value of information.

For most information systems, particularly those supporting middle and top

management, the resulting decisions often relate to events that are not strictly defined
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and involve probabilities that cannot be quantified. The decision-making process often

is obscure and the outcomes are scaled by multiple and incomparable dimensions. In

such cases, we may either attempt to perform a multi-attribute analysis or derive an

overall subjective value. The subjective value reflects people’s comprehensive

impression of information and the amount they are willing to pay for specific

information.
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1.6.5 Types of Information

There are various types of information. We classify information into one

category or the other on some basis. The following are the popular types of

information, classified on different bases:

1. on the basis of Levels of Management

2. on the basis of Purpose

3 on the basis of Recurrence

4. on the basis of Source of Information

5. on the basis of Application of Information

Now, we will discuss all these in brief.

1.6.5.1 On the basis of Levels of Management

There are three main categories of information and these are related to the

purpose for which the information is utilised. These categories also tend to relate to

the levels of management described earlier. Higher levels of management tend to be

associated with strategic information and lower level with operational information.

(a) Strategic Information

This is the information needed for long range planning and directing the course

the business should take. The major focus of this type of information is policy decisions

and is, therefore, of most interest to top management. Government-wise, strategic

information includes factors such as population studies, national resource availabilities,

foreign investments and balance of payment statistics. Company-wise, it includes

market availability and penetration figures, projected raw-material costs, product

developments, manpower changes and new technologies. The meaning of ‘long-term’

depends very much on the level of the strategic information. At international level

long-term could mean twenty years or more, at corporate level it is likely to be closer

to five years. Further, the volume of important information in strategic planning is

small and is difficult to obtain. The nature of this type of information is such that it

includes projections and forecasts. Most strategic information stems from events and

sources whose data is not amenable to computer processing.

(b) Tactical Information

This type of information is needed to take short range decisions to run the

business efficiently and covers time period in months rather than years and is of most

interest at department level. Included in tactical information are sales analyses and

forecasts, cash flow projections, production resource requirements and the annual

financial statements. These types of information are generally based on data arising

from current activities. There is thus an obvious need for a means of rapidly processing

this data. It is also probable that some tactical information stems directly from external

sources with little or no need for processing. In tactical planning, it is therefore

wise to combine information from several sources before making decisions. Also

the volume of tactical data is more than strategic data.
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(c) Operational Information

This type of information is needed for day-to-day operations of a business

organisation and applies to the short-term, perhaps hourly, running of a department.

It includes current stocks-in-hand, outstanding and overdue purchase orders,

work-in-progress levels and customer’s to-follow orders. Operational information

is of such a nature that it can generally be derived quickly from current activity

data. It is often connected with the need for emergency action and so demands

rapid preparation. Operational information is usually of direct interest to a fewer

number of people than is tactical information but is more specific to those persons.

This implies that the content of operational information must be closely geared to

the needs of its recipients when dealing with the situation that engendered the

information.

The following table highlights the substantial differences in these categories of

information:

Information Strategic Tactical Operational

Characteristics Information Information Information

Volume Low Intermediate High

Level of aggregation High Intermediate Low

Frequency of use Low Intermediate High

Currency required Low Intermediate High

Accuracy Low Intermediate High

Scope Wide Intermediate High

Source Significant amount Mostly Entirely

from external sources internal internal

Predictability of use Low  Fairly High Very High

Variability with user High Intermediate Low

Distance of user Far Fairly closer Close

1.6.5.2 Types of information on the basis of Purpose

There can be action-information or no action-information on the basis of the

purpose it serves.

(a) Action information: The information which induces action is called an

action information. For example, ‘No stock’ report calling a purchase

action is an action information.

(b) No action information: The information which communicates only the

status of a situation is a no-action information. For example, the stock

ledger showing the store transactions and the stock balances is a no-

action information.

1.6.5.3 Types of information on the basis of Recurrence

On the basis of the recurrences of the information, it can be of two types:

(a) Recurring information: The information generated at regular intervals
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is recurring information. The monthly sales reports, the stock statements,

the trial balance, etc. are the examples of recurring information.

(b) Non-recurring information: The information which does not have regular

interval of  recurrence

1.6.5.4 On the basis of Source of information

On the basis of the source of getting information, it can be classified as either

internal or external information.

(a) Internal information: The information generated through the internal

sources of the organisation is termed as internal information.

Examples of internal information include Balance sheet of a company,

sales records etc.

(b) External information: The information generated through the sources

outside the organisation such as government reports or industry surveys

etc. is termed as external information. The examples of external

information are census data, Trade journals etc.

1.6.5.5 On the basis of Application of information

The information can be classified as under, in terms of its application:

(a) Planning information: Certain standards, norms and specifications

are used in the planning of any activity. Hence, such information is

called the planning information. The time standards, the operational

standards, the design standards are the examples of the planning

information.

(b) Control information: Reporting the status of an activity through a

feedback mechanism is called the control information. When such

information shows a deviation from the goal or the objective, it will

induce a decision or an action leading to control.

Besides the above three types of information, there are some kinds of information

or reports which are required to be generated not because of the needs of management

rather some external environment parties demand it, like Govt. authorities or such

regulating or governing bodies like taxation, bankers, pollution control boards etc.

Such type of information is classified as Statutory Information.  Such information

requires straight forward processing of data.

The timing and accuracy of the action information is usually important. The

mix of the internal and the external information changes, depending on the level of

the management decision. At the top management level, the stress is more on the

external information and at the operational and the middle management level, the

stress is more on the internal information. The following figure shows the source and

the kind of information required vis-à-vis levels of management in an organization:
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1.6.6 Information Overload

Communication is possible only when there is free exchange of information;

it is not mere sending or receiving of messages (information) from sender to receiver.

Rather it requires right kind of information in the right proportion, in the right place,

at a right time and with a feedback information loop to ensure proper communication.

Human relations exist and grow only with a right balance of communication and

information. It is also important to note that more information does not necessarily

mean better communication. With the technological advancements we now have so

much information that managing with it presents a challenge for executives and

managers. Advancements in the technology have had a phenomenal effect on

communication. To assist decision-making, computers can process and produce great

quantities of information. Our proficiency at generating information has exceeded our

abilities to find, review and understand it. It is believed that an average employee (in a

big corporate house) receives about two hundred communications a day. That means

a lot of paper work, discussions, e-mails etc. This is information overload. Information

overload can jeopardize timely, effective communications upon which productivity,

morale and customer satisfaction depends. Moreover, in this information overload

is the overload of non-essential communications. Information overload is the

inability to extract needed knowledge from an immense quantity of information. It

can result in the loss or distortion of information.

Richard Saul Wurman in his book “Information Anxiety” explains that

information overload can occur when an employee:

. Does not understand available information.

. Feels overwhelmed by the amount of information to be understood.

. Does not know if certain information exists.

. Does not know where to find information.

. Knows where to find information, but does not have the key to access it.

All of the above responses to overload have negative consequences for

communication and for job performance. It is better to design information systems

and communication networks that minimize information overload than simply relying
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on individuals in the organisation to cope with the overload.

1.6.7 Glossary

Data collection of raw facts

Information data after processing, put into a meaningful and

useful context

Strategic Information information needed for long range planning and

directing the future course of business

Tactical Information information needed to take short range decisions

Operational Information information needed for day-to-day operations of a

business

Recurring information The information generated at regular intervals

Non-recurring information The information which does not have regular

interval of  recurrence

Statutory Information Information required by Govt. and other authorities

1.6.8 Summary

Timely availability of relevant information is vital for effective performance of

managerial functions such as planning, organizing, leading and control. Today’s

organizations run on information. Information systems in organizations thus provide

information support for decision makers. Information consists of data that have been

processed and are meaningful to a user. Data refers to raw, unevaluated facts, figures,

symbols, objects, events, etc. Information involves the communication and reception

of intelligence or knowledge. The characteristics of good information are relevance,

timeliness, accuracy, cost-effectiveness, reliability, usability, exhaustiveness and

aggregation level. Information is relevant if it leads to improved decision making.

Timeliness refers to the currency of the information presented to the users. Accuracy

is measured by comparing the data to actual events. Recipient of information should

be provided only with information he needs. The information must be accurate and

complete. It should be given to the manager at the time when he needs it.

Information should be tailored to the needs of the user and be relevant to

him. Information reports should emphasise the unusual. There are various types of

information. These are related to the purpose for which the information is utilised.

Strategic Information is the information needed for long range planning, Tactical

Information is the information needed to take short range decisions and Operational

Information is the type of needed for day-to-day operations of a business organisation.

There can be action-information or no action-information on the basis of the purpose

it serves. The information which induces action is called action information and

the information which communicates only the status of a situation is no-action

information. On the basis of the recurrences of the information, it can be of two

types: recurring information, the information generated at regular intervals and

non-recurring information, the information which does not have regular interval of
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recurrence. On the basis of the source of getting information, it can be classified as

either internal or external information. There is another special type of information,

called statutory Information, which is information or reports which are required to

be generated because of the demand or need by some external parties like Govt.

authorities etc.

It is also important to note that more information does not necessarily mean

better communication. But with the technological advancements we now have so

much information that managing with it presents a challenge for executives and

managers. This is called Information overload. Information overload can jeopardize

timely, effective communications. It is, therefore, required to design information

systems and communication networks that minimize information overload

1.6.9 Self Check Exercise

1. Define the terms data and information. How do you distinguish

between them?

2. Discuss various types of information. Elaborate on their uses.

3. What are the various characteristics of good information? Which

one, according to you, is the most important and why?

4. Explain the concept of information overload. What are the ill effects

of information overload?

5. Differentiate between strategic, tactical and operational

information. Give examples for each.

1.6.10 Suggested Readings

1. Robert G. Murdick, Joel E. Ross, James R. Claggett, “Information

Systems for Modern Management”, Prentice Hall of India Pvt. Ltd.

2. Gordon B. Davis, M.H. Olson, “Management Information Systems:

Conceptual Foundations, Structure & Development”, McGraw-Hill Book

Co.

3. D.P. Goyal, “Management Information Systems: Managerial

Perspectives”, Macmillan India Ltd.

4. W.S. Jawadekar, “Management Information Systems”, Tata McGraw-

Hill Publishing Co.
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1.7.1 Introduction

Systems analysis and design requires a close look at all parts of a system. Too

often analysts focus on only one component and over look other equally important

component. General systems theory is concerned with developing a systematic, the

original framework upon which to make decisions. It discourages thinking in a vacuum

and encourages consideration of all the activities of the organization and its external

environment. Pioneering work in general systems theory emphasized that organizations

be viewed as total systems. The idea of systems has become most practical and necessary

in conceptualizing the interrelationships and integration of operations, especially when

using computers. Thus a system is a way of thinking about organizations and their

problems. It also involves a set of techniques that helps in solving problems.

1.7.2 Definition of a System

The term system is derived from the Greek word ‘systema’, which means an

organized relationship among functioning units or components. A system exists because

it is designed to achieve one or more objectives. We come into daily contact with the

transportation system, the telephone system etc. Similarly we talk of the business

system and of the organization as a system consisting of interrelated departments

such as production, sales, personnel etc.

There are more than a hundred definitions of the word system but most seem to

have a common thread that suggests that a system is an orderly grouping of

interdependent components linked together according to a plan to achieve a specific

objective. The word component may refer to physical parts or a subsystem in a multilevel

structure. The components may be simple or complex, basic or advanced. They may be

a single computer with a keyboard, memory and printer or a series of intelligent terminals

linked to a mainframe. In either case each component is part of the total system and

has to do its share to work for the system to achieve the intended goal. This orientation

requires an orderly grouping of the components for design for a successful system.

The study of systems concept has three basic implications:

1. A system must be designed to achieve a predetermined objective.

2. Interrelationship and interdependence must exist among the components.

3. The objectives of the organization as a whole have higher priority that

the objectives of its subsystems.

1.7.3 Characteristics of a System

Our definition of a system suggests some characteristics that are present in all

systems: organization, interaction, interdependences, interaction and a central objective.

1.7.3.1 Organization

Organization implies structure and order. It is the arrangement of components

that helps to achieve objectives. In the design of a business system, for example, the

hierarchical relationship starting with president on top and leading downward to the

blue-collar workers represents the organization structure. Such an arrangement
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portrays a system subsystem relationship, defines the authority structure, specifies

the formal flow of communication, and formalizes the chain of command. Likewise a

computer system is designed around an input device, a central processing unit, and

output device and one or more storage units.

1.7.3.2 Interaction

Interaction refers to the manner in which each component functions with other

components of the system. In an organization, for example, purchasing must interact

with production, advertising with sales and payroll with personnel. In a computer system

the central processing unit must interact with input device to solve a problem. In turn,

the main memory holds programs and data that the arithmetic unit uses for computation.

The interrelationship between these components enables the computer to perform.

1.7.3.3 Interdependence

Interdependence means that parts of the organization or computer system

depend on one another. They are coordinated and linked together according to a plan.

Our subsystem depends on the input of another subsystem for proper functioning i.e.

the output of one subsystem is the required input for another subsystem. This

interdependence is crucial in systems work.

In summary, no subsystem can function in isolation because it is dependent

on the data it receives from other sub systems to perform its required tasks.

Interdependence is further illustrated by activities and support of systems analysts,

programmers and the operations staff in a computer center. A decision to computerize

an application is initiated by the user, analyzed and designed by the analyst,

programmed and tested by the programmer and run by the computer operator.

1.7.3.4 Integration

Integration refers to the holism of systems. Synthesis follows analysis to achieve

the central objective of the organization. Integration is concerned with how a system

is tied together. It is more than sharing a physical part or location. It means that parts

of the system work together within the system even though each part performs a

unique function.

1.7.3.5 Objective

The last characteristic of a system is its central objective. Objective may be real

or stated. Although a stated objective may be the real objective. It is not uncommon

for an organization to state one objective and operates to achieve another. The important

point is that users must know the central objective of a computer application early in

the analysis for a successful design and conversion.

1.7.4 Elements of a System

Following are the main elements of a system:

1. Output and Inputs

2. Processor(s)

3. Control
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4. Feedback

5. Environment

6. Boundaries and Interface

1.7.4.1 Outputs and Inputs

A major objective of a system is to produce an output that has value to its user.

Whatever the nature of the output, it must be within the line with the explanations of

the intended user. Inputs are the elements that enter the system for processing. Output

is the outcome of processing. A system feeds on input to produce output in much the

same way that a business brings in human financial and material resources to

produce goods and services. It is important to point out here that determining the

output is a first step in specifying the nature, amount and regularity of the input

needed to operate a system. For example, in systems analysis, the first concern is to

determine the user’s requirements of a proposed commuter system i.e. specification

of the output that the computer is expected to provide for meeting user requirements.

1.7.4.2 Processor(s)

The processor is the element of a system that involves the actual transformation

of input into output. It is the operational component of the system. Processor may

modify the input totally or personally, depending on the specifications of the output.

This means that as the output specifications change so does the processing. In some

cases, input is also modified to enable the processor to handle the transformation.

1.7.4.3 Control

The control element guides the system. It is the decision–making sub-system that

controls the pattern of activities governing input, processing and output. In an

organizational context, management as a decision making body controls the inflow handling

and outflow of activities that affects the welfare of the business. Output specification

determines what and how much input is needed to keep the system in balance.

In system analysis, knowing the attitudes of the individuals who control the

area for which a computer is being considered can make a difference between the

success and the failure of the installation. Management support is required for securing

control and supporting the objective of the proposed change.

1.7.4.4 Feedback

Control in a dynamic system is achieved by feedback. Feedback measures

output against standard in some form. After the output is compared against performance

standards, changes can result in the input or processing and consequently, the output.

Feedback may be positive or negative, routine or informational. Positive feedback

reinforces the performance provides the controller with information for action. In system

analysis, feedback is important in different ways. During analysis, the user may specify

that the problems in a given application and justify the need for change. Another

form of feedback comes after the system is implemented. The user informs the analyst

about the performance of the new installation. This feedback often results in
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enhancements to meet the user’s requirements.

1.7.4.5 Environment

The environment is the “supra-system” within which an organization operates.

It is the source of external elements that unhinge on the system. In fact, it often

determines how a system must function. The organization’s environment, consisting

of vendors, competitions and others, may provide constraints and consequently

influence the actual performance of the business.

1.7.4.6 Boundaries and Interface

A system should be defined by its boundaries – the limits that identify its

components, processes and interrelationships and interfaces with another system.

For example, a teller system in a commercial bank is restricted to the deposits,

withdrawals and related activities of customers checking and savings accounts. It

may exclude mortgage foreclosures, trust activities and the like.

Each system has boundaries that determine its sphere of influence and control.

Although in an integrated banking computer system design, a customer who has a

mortgage and a checking account with the same bank may write a check through the

“teller system” to pay the premium that is latter processed by the “mortgage loan

system”. Recently system design has been successful in allowing the automatic transfer

of funds from the bank account to pay bills and other obligations to creditors, regardless

of distance or location. This means that in systems analysis, knowledge of the

boundaries of given system is crucial in determining the nature of its interface with

other system for successful design.

1.7.5 Kinds of Systems

Systems have been classified in different ways. Common classifications are:

a) Physical or abstract systems

b) Open or closed systems

c) Deterministic or probabilistic systems

d) Man-made information systems

1.7.5.1 Physical or Abstract Systems

Physical systems are tangible entities that may be static or dynamic in operation.

Abstract systems are conceptual or non-physical entities which may be as

straightforward as formulas of relationships among sets of variables or models - the

abstract conceptualization of physical situations.

1.7.5.2 Open or Closed Systems

An open system continually interacts with its environments. It receives inputs

from and delivers output to the outside. An information system belongs to this category,

since it must adapt to the changing demands of the user. In contrast, a closed system is

isolated from environmental influences. In reality completely closed systems are rare.

1.7.5.3 Deterministic or Probabilistic Systems

A deterministic system is one in which the occurrence of all events is perfectly
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predictable. If we get the description of the system state at a particular time, the next

state can be easily predicted. An example of such a system is a numerically controlled

machine tool. Probabilistic system is one in which the occurrence of events cannot be

perfectly predicted. An example of such a system is a warehouse and its contents.

1.7.5.4 Man-made Information Systems

It is generally believed that information reduces uncertainty about a state or

event. For example, information that the wind is calm, reduces the uncertainty that

a trip by boat will be enjoyable. An information system is the basis for interaction

between the user and the analyst. It determines the nature of relationship among

decision makers. In fact, it may be viewed as a decision centre for personnel at all

levels. From this basis, an information system may be defined as a set of devices,

procedures and operating systems designed around user-based criteria to produce

information and communicate it to the user for planning, control and performance.

Many practitioners fail to recognize that a business has several information systems,

each is designed for a specific purpose.

The major information systems are:

. formal information systems

. informal information systems

. computer based information system (CBIS)

A Formal information system is based on the organisation represented by the

organization chart. The chart is a map of positions and their authority relationships,

indicated by boxes and connected by straight lines. It is concerned with the pattern of

authority, communication and work flow.

An Informal information system is an employee-based system designed to meet

personnel and vocational needs and to help in the solution of work-related problems.

It also funnels information upward through indirect channels. In this way, it is

considered to be a useful system because it works within the framework of the business

and its stated policies.

Third category of information system depends mainly on the computer for

handling business applications. Systems analysts develop several different types of

information systems to meet a variety of business needs.

1.7.5.5 Computer Based Information Systems

There is a class of systems known collectively as Computer Based Information

Systems. As we have different types of transportation systems such as highway systems,

railway systems and airline systems. Computer based information systems are of

too many types. They are classified as:

. Transaction Processing Systems (TPS)

. Management Information Systems (MIS)

. Decision Support Systems (DSS)

. Office Automation Systems (OAS).
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Transaction Processing Systems

The most fundamental computer based system in an organisation pertains to

the processing of business transactions. A transaction processing system can be defined

as a computer based system that captures, classifies, stores, maintains, updates and

retrieves transaction data for record keeping and for input to other types of CBIS.

Transaction Processing Systems are aimed at improving the routine business activities

on which all organizations depend. A transaction is any event or activity that affects

the whole organisation. Placing orders, billing customers, hiring of employees and

depositing cheques are some of the common transactions. The types of transactions

that occur vary from organisation to organisation.

But this is true that all organisations process transactions as a major part of

their daily business activities. The most successful organisations perform this work of

transaction processing in a very systematic way. Transaction processing systems provide

speed and accuracy and can be programmed to follow routines without any variance.

Management Information System

Data processing by computers has been extremely effective because of several

reasons. The main reason being that huge amount of data relating to accounts and

other transactions can be processed very quickly. Earlier most of the computer

applications were concerned with record keeping and the automation of routine clerical

processes. However, in recent years, increasing attention has been focused on computer

applications providing information for policy making, management planning and control

purposes. MIS are more concerned with management function. MIS can be described

as information system that can provide all levels of management with information

essential to the running of smooth business. This information must be as relevant,

timely, accurate, complete and concise and economically feasible

Decision Support Systems

A decision suport system i a computerised program used to suport

determinations judgements and course of action inan organsation or a business. It is

an information system that offers the kind of information that may not be predictable,

the kind that business professionals may need only once. These systems do not produce

regularly scheduled management reports. Instead, they are designed to respond to a

wide range of requests. It is true that all the decisions in an organisation are not of a

recurring nature. Decision Support Systems assist managers who must make decisions

that are not highly structured, often called unstructured or semi-structured decisions.

A decision is considered unstructured if there are no clear procedures for making the

decision and if not all the factors to be considered in the decision can be readily

identified in advance. Judgement of the manager plays a vital role in decision making

where the problem is not structured. The decision support system supports but does

not replace, judgement of manager.
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Office Automation Systems

Office automation systems are among the newest and most rapidly expanding

computer based information systems. They are being developed with the hopes and

expectations that they will increase the efficiency and productivity of office workers-

typists, secretaries, administrative assistants, staff professionals, managers and the

like. Many organisations have taken the first step toward automating their offices.

Often this step involves the use of word processing equipment to facilitate the typing,

storing, revising and printing of textual materials. Another development is a computer

based communications system such as electronic mail which allows people to

communicate in an electronic mode through computer terminals. An office automation

system can be described as a multi-function, integrated computer based system that

allows many office activities to be performed in an electronic mode.

Categories of different information systems with their characteristics have been

described briefly in table below.

Categories of Information Systems

Category of Information System Characteristics

Transaction Processing System Substitutes computer-based processing

for manual processes. Includes record

keeping applications.

Management Information System Provides input to be used in the managerial

decision process. Deals with supporting well

structured decision situations. Typical

information requirements can be anticipated

Decision Support System Provides information to managers who

make judgements about particular

situations. Supports decision makes in

situations that are not well structured.

Office Automation System I t  i s  a  mult i - funct ion,  integrated

computer based system that allows

many office activities to be performed in

an electronic mode.

1.7.6 Business system

A business can be defined in systems terms. The system elements are

. Physical (buildings, raw materials, finished products)

. Procedural (order processing routines, credit checking procedures)

. Conceptual (statement of policy, market for products)

. Social (workers, departments)

The system operates in an environment and relates to that environment. The

environment includes various elements: physical (transport routes, shops), procedural
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(codes of practice, legal requirements), conceptual (monetary system, political

ideologies), and social (trade unions, suppliers, customers).

A business can be factored into a number of sub-systems, particularly the

functional areas. These include those dealing closely with the environment (the

marketing and purchasing sub-systems), those dealing with transformation functions

(the production sub-system), and those acting in a supportive role (the accounting,

personnel, management sub-systems). These sub-systems are all interconnected,

designed to reflect the overall organizational objectives.

The interfaces within a business are indicated thereby illustrating the difficulty

in defining the boundaries: should purchasing be a sub-system of production? Should

distribution be a sub-system of marketing rather than production? etc.

The functional areas of the organization will be determined by the nature of the

organization’s business. In general, the areas are characterized by their need to satisfy

the demands of particular group of customers or clients. These demands can be satisfied

in a number of possible ways, e.g.

1. Manufacturing and selling a product, which has been produced from

raw material or by, further processing of products purchased from other

organizations.

2. Purchasing and distributing finished products (wholesaling and retailing).

3. Offering a service (e.g., hotel and catering, education, banking, insurance,

cleaning, maintaining activities)

Such activities are carried out by different types of organizations and the nature

of the organization will also affect the organisational sub-systems. Private entrepreneurs

operate within a competitive economy (sometimes constrained by cartel and monopoly).

While the main purpose is to satisfy the producer-consumer relationship, it is necessary

to survive financially and also to provide a minimum return on invested capital.

Operations are characterized by private capital investment risk (more relevant in small

firms than in the multinationals). State-owned business (steel, coal, electricity, rail,

etc) is characterized by the state capital investment, a virtual monopoly of the home

market and state intervention. These businesses may still have to compete for trade

in world markets and for people and capital resources at home. Their systems and

sub-systems need to be controlled in the same manner as the private enterprises,

performance is controlled by accounting systems and measured by the profit-and-

loss concept. There are also various non-commercial businesses such as charitable

organizations, foundations, educational establishments and government departments

(health, water supply, police, fire services, etc.), which are financed by, and accountable

to the central government or to the local authority.

1.7.7 Human as an Information Processing System

Practically all naturally occurring processes can be viewed as examples of data

processing systems where “real world” information in the form of pressure, light, etc. are

converted by human observers into electrical signals in the nervous system as the senses
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we recognise as touch, sound, and vision. Even the interaction of non-living systems may

be viewed in this way as rudimentary information processing systems. Conventional usage

of the terms data processing and information systems restricts their use to refer to the

algorithmic derivations, logical deductions and statistical calculations that recur perennially

in general business environments, rather than in the more expansive sense of all

conversions of real-world measurements into real-world information in, say, an organic

biological system or even a scientific or engineering system.

A manager or a decision maker uses his sensory receptors, normally eyes

and ears, to pick up information and transmit them to brain for processing and

storage. The result of this processing will be a response which may be a decision,

an action or at least recognition of the event for future use. Hence, a manager can

be said to be an information processor.

While processing the information for a managerial response, the manager also

uses accumulated knowledge from his memory. The capacity of a manager to accept

and process inputs to produce output is variable and limited. That is why it is observed

that all the managers of the same level do not accept or absorve all the inputs which

the information may provide. The limitation arises sometimes on account of the

information overload which is external to the manager. This is a case of too much

information or extra information creating a problem for the user of the information to

sort out the relevant from the irrelevant or the appropriate from the inappropriate. The

manager in such a situation adopts the method of filtering the information.

Filtering is a process whereby a manager selectively accepts that much input,

which his mental ability can manager to process. The method of filtering, which the

information processor adopts are the following:

. The frame of reference by using knowledge and experience

. Universally acclaimed normal decision procedure

. Select data based on proven methods

The filtering process blocks the unwanted or the inconsistent data or the

data which does not match the frame of reference. An experienced manager or a

less knowledgeable manager through filtering may omit data, distort data responses

and, therefore, may draw incorrect inferences.

Generalised Model of Human Information Processor
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An experienced manager is a skillful information processor where he is able to

change the frame of reference or select the decision making tool for the available

information. He is also in a position to add more knowledge base information to the

current information to increase the value of the information. A generalized model

of a human as an information processor is shown in the figure.

1.7.8 Glossary

System Integrated collection of interrelated components

treated as a whole for some common goal or goals

Subsystem A sub-system of a system

supra-system A larger system of which the system under study is a

component

System boundaries the limits of a system that identify its components

Deterministic systems Systems whose behaviour can be predictable

Probabilistic systems Unpredictable systems

CBIS Computer Based Information Systems

TPS Transaction Processing Systems

MIS Management Information Systems

DSS Decision Support Systems

OAS Office Automation Systems

Information Filtering a process whereby a manager selectively accepts that

much input, which his mental ability can manager

to process

1.7.9 Summary

The word ‘System’ is a common term that we use in daily life. Literally speaking,

a system is a set of components that interact to accomplish some purpose or in other

words, a system is a set of inter-related components or objects that work together for

the overall objective of the whole. The system can be defined as orderly grouping of

interdependent components linked together according to plan to achieve a specific

objective or goal. Therefore, a system is designed to achieve one or more objectives.

The components/parts of a system are referred to as sub-system. A ‘subsystem’ is a

system which is an element of a larger system. The large system is called a super

system or supra-system. Although the word system is used in many diverse areas, all

systems have some common properties. They have elements, environments and

communication between their elements and with the environment. A system is designed

to achieve a pre-defined objective. Also, interrelation and interdependence must exist

amongst the components. All the components of a system try to achieve its pre-defined

objectives. There are a variety of systems in existence. Physical systems are tangible

entities that may be static or dynamic in operation. Abstract systems are conceptual

ones. An open system continually interacts with its environments whereas a closed

system is isolated from environmental influences. A deterministic system is one in
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which the occurrence of all events is perfectly predictable but a Probabilistic system is

one in which the occurrence of events cannot be perfectly predicted. Also there is a

class of systems known collectively as Computer Based Information Systems, which

include Transaction Processing Systems (TPS), Management Information Systems (MIS),

Decision Support Systems (DSS) and Office Automation Systems (OAS). A business

can also be defined in systems terms. The business system operates in an environment

and relates to that environment. A business can be factored into a number of sub-

systems, particularly the functional areas like sales and marketing, production, finance,

personnel and human resource management etc.

A manager (human) can be said to be an information processor. While

processing the information for a managerial response, the manager also uses

accumulated knowledge from his memory. A manager or a decision maker uses his

sensory receptors, normally eyes and ears, to pick up information and transmit

them to brain for processing and storage. The result of this processing will be a

response which may be a decision or an action. Filtering is a process whereby a

manager selectively accepts that much input, which his mental ability can manager

to process. An experienced manager is a skillful information processor.

1.7.10  Self Check Exercise

1. What is meant by the word ‘system’? What are the characteristics of a system?

2. Discuss different kinds of systems in detail.

3. What are the common elements of a system?

4. Differentiate between the following types of systems with example:

(a) physical and abstract system

(b) open and closed system

(c) Deterministic and probabilistic systems

5. Briefly discuss the concept of Boundary, Interface and Environment of a

      system with examples.

6. How business is regarded as an open system? Explain giving examples.

7. What are Computer-Based Information Systems? How you distinguish among them?

8. Elaborate on the human as an information processing system.
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