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Abstract: Managers face complex and dynamic situations, while making 

decisions. They need to make efficient decisions for the organizations. Use 

of information technology along with the artificial intelligence may add a 

very effective dimension in their job. Decision support systems (DSS) tell 

how a manager can apply artificial intelligence in decision making for 

increasing their efficiency. 
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1.  INTRODUCTION 

 

As a manager, a person has to plan, organize, lead and control all the activities of 

the respective division or even the organization. Planning is the most prior task of 

managers. Without proper plans, expected goals cannot be achieved; and plans 

are successfully implemented through wise, accurate and timely decisions. 

Actually decision making is an integral part of planning. 
 

The success of a manager mainly depends on his/her efficiency in decision 

making. Decision making is such a crucial thing that the managers have to give 

the most attention. We know about the three major skills1 required of managers: 

conceptual and design skill, human skill and technical skill. This conceptual and 

design skill is highly essential for making timely and accurate decisions. 
 

Managers are to take two types of decisions: programmed and non-programmed2. 

A programmed decision that is fairly structured or recurs with some frequency (or 

both); while a non-programmed decision is relatively unstructured and occurs 

much less often than a programmed decision. 
 

So, the managers are to be very careful in case of non-programmed decisions. 

Business environment is changing very frequently due to globalization, 

technological advancements, competitions, economic conditions, demands and 

tastes of customers etc.; and all these are making the decision process very 

complicated. And it is clear that because of such changes, managers are to take 
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non-programmed decisions very frequently. So, a manager should be well 

equipped with the new trends and intention in business arena. To be successful in 

non-programmed decisions, managers must need accurate and timely information 

as well as conceptual and design skill at the highest level.  
 

Suppose a manager is very sound in conceptual and design skill, but s/he has not 

sufficient, timely and accurate information to face a non-programmed decision 

situation; what will happen? Will s/he succeed? Lack of information the manager 

will fail to solve the situation. Therefore, it is clear that only managerial skills do 

not ensure proper decision making, obviously, information plays a vital role.  
 

Again think that a manager has accurate, timely and plenty of information, but 

not properly managed and in a much unstructured way to analyze and use, what 

will happen? Though having all the resources (information and skills), the 

manager will again fail to have to proper decision. Therefore, having information 

is not only enough for good decisions, it is necessary to manage those information 

in such a way that the managers can easily use them and can get the highest 

benefit in decision making. 
 

Therefore, information should be gathered in structured forms or systems so that 

they can be analyze and use in a friendly manner. Here, the role of information 

systems introduces. 

 

1.2 INFORMATION SYSTEMS 

 

Information systems are those systems that deal with information. These systems 

ensure the availability of accurate, timely and essential information to the 

managers at different levels of the organizations. 
 

Information systems can be defined as interrelated components working together 

to collect, process, store, and disseminate information to support planning, 

decision-making, coordination, control, analysis, and visualization in an 

organization3. Information systems contain information about significant people, 

places, and things within the organization or in the environment surrounding it. 
 

An ideal information system usually collect and input of data resources, 

processing of data into information, output information product, storage of data 

resources and control the systems performance. All these activities helps 

managers in taking decision regarding their markets, investments, human 

resources, purchases, research and development, and business diversifications. 

These systems are often termed as management information systems or MIS. 



MANAGEMENT DEVELOPMENT (ISSN 0378-7532)                                                            35 
Volume 27 July – December, 2010, Number 3 & 4 

Bangladesh Institute of Management (BIM) 

 

1.3 ROLE OF INFORMATION SYSTEMS OR MIS IN DECISION MAKING 

 

Through an information system, structured information are collected, processed 

and presented before the managers4. Thus, the managers are updated with 

changes and other issues necessary to take decisions. Such system just plays a 

supportive role as a digital clerk. It states the current situation and updates and 

changes. Managers are responsible to use them properly with their skills and 

wisdom.  
 

So, such information system or MIS, whatever is called, is a tool to decision 

makers. It does not ensure the proper decision if the managers fail to use their 

skills and wisdom. For example, a production manager can easily know the 

availability resources (time, raw material, human resources etc.), profit 

contribution of different products and market demand of them from a structured 

information system. But if s/he fails to decide how many of different 

product/item to be produced, due to complicacy in estimation and calculations 

the organization will face a loss. Though the organization is providing sufficient, 

accurate and timely information to its managers, but due to use of intelligence, 

managers cannot take proper decisions. It is very usual that though managers are 

very sound in their position, but due to some complicated calculation and 

predictions, they are not getting expected results. But what will happen, if 

machine gives the decisions? It is proven that machines can calculate, estimate 

and predict without error, because they are programmed in that way. Just think 

about calculator; it can calculate continuously without error, but human will 

mistake when calculate manually for a long complicated period. It does not mean 

than machines are intelligent then human, because human are creating machines. 

But once human sets some logic and algorithms, machines work almost without 

error.  
 

So, if information system can provide decisions with the help of artificial 

intelligence, it would be easier for managers to work on that. So, some computer 

systems should be developed that will apply some models on information to find 

the decisions. Thus the thinking about decision support system introduced. 

Decision support system or DSS is such an information or computer system that 

provides decisions, using data from MIS and analytical models with the help of 

artificial intelligence. This system just use the reasoning capabilities of human, in 

pre-determined structures, and through artificial intelligence systems provides 

necessary and accurate information. 
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2. DECISION SUPPORT SYSTEM (DSS) 

 

No doubt that DSS is a totally computerized system, especially software, operated 

by artificial intelligence that provides decisions to the decision makers. Not 

necessarily that it will be a high cost or huge project, many simple and small DSS 

are often found, used by managers to have the most accurate decisions. Main 

thing is to use it in a proper way. 
 

Decision support system can be defined as information system at the management 

level of an organization that combines data, sophisticated analytical models, and 

user-friendly software to support unstructured and semi-structured decision-

making5. 
 

Decision support systems couple the intellectual resources of individuals with the 

capabilities of computer to improve the quality of decisions6. It is a computer-

based support system for management decision makers who deal with semi-

structured problems. 
 

The DSS is under user control from early inception to final implementation and 

daily use. DSS are linked closely to existing corporate information flows. Often, 

however, DSS are isolated from major organizational information systems. DSS 

tend to be stand-alone systems, developed by end-user divisions or group not 

under central IS control, although it is obviously better if they are integrated into 

organizational systems when this is a functional requirement. 
 

In simplest terms, DSS is such a mechanism that integrates information and 

decision models through sophisticated computer software, so that the end-users 

easily get the right decisions. Question is how it works? 

 

2.1 HOW DSS WORK? 

 

How does a calculator work? One inputs digits and gives algorithmic directions, 

and the machine provides answers. Very simple to say, but what occurs at the 

behind? That machine is well pre-programmed with logics and algorithms along 

with different scientific functions. When a person just puts accurate data and 

calls specific function to operate, it provides accurate and errorless result 

without any boringness. Just in that way, DSS works. Users put/arrange necessary 

data from TPS (Transaction Processing Systems) and/or MIS into a computer 

software, run a procedure (which is pre-set) and get the results; formula of 

decision support systems. Here, obviously some artificial intelligence analyzing 

those data with the procedure in a moment to find the solution. 
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DSS assist managers of different levels and functional areas in such decision 

situations which are unique, rapidly changing and not clearly specified in 

advance. They address problems where the procedure to get the solution may not 

be fully predefined in advance; and so, DSS is very helpful for managers in semi-

structured decision situation. DSS usually use data from TPS and MIS (both are 

internal data sources), but in some cases, they collect information from external 

sources, such as economic trends, political factors, weather forecasts and 

changes, current share prices, competitors’ offers and prices etc. 
 

It is very clear that DSS have much more analytical capabilities than any other 

information systems. They are built explicitly with a variety of models to analyze 

data7, or they condense large amounts of data into a form in which they can be 

analyzed by managers. 

 

2.2 MODEL-DRIVEN DSS VS. DATA-DRIVEN DSS 

 

Decision support systems can be classified into two categories; model-driven DSS 

and data-driven DSS8. Model driven DSS are primarily stand-alone systems that use 

some-type of model to perform “what-if” and other kinds of analyses; whereas 

data-driven DSS support decision making by allowing users to extract and analyze 

useful information that was previously buried in large databases. 
 

Information of various categories; e.g. marketing and sales, financial, production, 

maintenance, purchase, research human resource etc., are collected through 

different systems and stored in some databases in predefined structure. Finally, 

the whole databases become very large. Though they have all necessary 

information, the decision makers face problem to find and focus on required 

information. Data-driven DSS is such a system that enables decision makers to 

extract necessary information. It may be an indexing system or search engine that 

easily meets the information requirements through computer software. For 

example, data-driven DSS can help a department store that has thousands of 

transactions daily, to find out the lowest product from its huge product line 

through search tool with computer software. Such DSS only help in finding the 

required data/fact, but not give any complete decision. But the story of model-

driven DSS is something different and vast. 
 

Through the model-driven DSS, the decision makers are allowed to use different 

analytical models on their huge databases to perform sensitivity analysis, 

statistical analysis, financial analysis etc. to get the accurate decisions. A 

computer software is developed where the necessary analytical models are built-
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in and the databases are linked with that software. Users arrange the necessary 

information, may through TPS (Transaction Processing System), MIS or even data-

driven DSS, in that software and apply models to get decisions. Thus, the model-

driven DSS work. American airlines use such model-driven DSS to set price and 

select route for their aircrafts. They have the information about the pressure of 

passengers in different routes, competitors’ prices and cost involved in those 

routes. They use the information in DSS with relative models, and get the most 

competitive price and profitable routes. 
 

Therefore, model-driven DSS is more effective in comparing to data-driven DSS 

for getting decisions. Artificial intelligence is widely used in model-driven DSS. 

The models that are used in such system are pre-set with logic and algorithms. 

This intelligent system just finds the accurate decisions through artificial human 

brain.  
 

2.3 WHY TO USE ARTIFICIAL INTELLIGENCE IN DSS? 
 

Artificial intelligence refers to an effort to develop machines that can reasons, 

behave, compare, and conceptualize. Successful artificial intelligence systems 

are based on human expertise, knowledge, and selected reasoning patterns9. 
 

No doubt that human brain is more powerful than machines. Human can store 

data thousands time more than machines. But problem is in recalling. Machines 

can recall data instantly, this is very important. Again, machines can calculate 

huge numbers simultaneously without any error, which is tough for human. 

Human get tired, whereas machines do not. For these reasons, machines are more 

accurate and dependable. 
 

Four important capabilities are involved in human intelligence: reasoning, 

behavior, the use of analogy, and the creation and use of concepts10. A successful 

artificial intelligence can capture these capabilities. As said earlier, these 

systems are based on human expertise and reasoning pattern. Human sets logic 

for the most expected situations/conditions, defines the exact reasoning pattern 

for those and enriches with knowledge and expertise so that the machines can 

behave like human. Thus the artificial intelligence becomes very useful in 

decision support systems. 
 

A manager with good conceptual and design skills cannot be always successful in 

decision making due some human like lacking; e.g. poor recalling, poor 

capabilities to use logic continuously. But if s/he gets the assistance of artificial 

intelligence, the problems can be overcome. This is the main reason behind the 

use of artificial intelligence in decision making though decision support systems11. 
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Moreover, the model-driven DSS use extensive artificial intelligence, because 

such systems are based on different models. And these all models are developed 

and shaped for using with different data in different conditions by the human. 

Human cannot deal with different models simultaneously for decision making, but 

artificial intelligence enables DSS to do the same without error for the 

perfectionist in decision making. 

 

3. DECISION SUPPORT SYSTEM MODEL 
 

Different authors have developed different models of DSS. A very simple model of 

DSS is depicted bellow12. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
As the model shows, it has three major components; model base, DSS database, 

and software system. Users use the system through an interface. 

 

DSS DATABASE 
 

A collection of current or historical data from a number of applications or groups, 

organized for easy access by a range of applications13. The DSS database 

management systems protect integrity of data while controlling the processing 

that keeps the data current; it also saves historical data. 
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DSS do not create or update data, for that is not their purpose. Rather, they use 

live organizational data (from such systems as production and sales) so that 

individuals and groups are able to make decisions based upon actual conditions. 
 

MODEL BASE 
 

Model base is the collection of mathematical and analytical models that can 

easily be made accessible to the DSS users. 
 

A model is an abstract representation that illustrates the components or 

relationships of a phenomenon14. A model can be a physical model (such as a 

model airplane), a mathematical model (such as an equation), or a verbal model 

(such as a description of a procedure to write up an order). 
 

Perhaps the most common models available in model bases are libraries of 

statistical models. Such libraries usually contain the full range of expected 

statistical functions including means, medians, deviations, and scatter plots15. 

The software has the ability to project future outcomes by analyzing a series of 

data. Statistical modeling software can be used to help establish relationships, 

such as relating product sales to differences in age, income, or other factors 

between communities. 
 

Among the most widely used models sensitivity-analysis16 models that ask “what-

if” questions repeatedly to determine the impact of changes in one or more 

factors on outcomes. 

 

DSS SOFTWARE SYSTEM 
 

The DSS software system permits easy interaction between the users of the 

system and the DSS database and the model base17. The DSS software system 

manages the creation, storage, and retrieval of models in the model base and 

integrates them with the data in the DSS database. The DSS software system also 

provides a graphic, easy to use, flexible user-interface that supports the dialogue 

between the user and the Decision Support Systems18. 
 

INTERACTION OF SOFTWARE SYSTEM WITH ARTIFICIAL INTELLIGENCE 
 

This software system is developed with the help of artificial intelligence. The 

software applies models on relevant data and gets the results. The software 

customizes the necessary models using artificial intelligence and then users 

decide which model is to use for the specific data to get the desired results. 

Thus, artificial intelligence is used in DSS. 
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4. ARTIFICIAL INTELLIGENCE 

 

Artificial Intelligence is commonly defined as the effort to develop computer- 

based systems (both hardware and software) that behave as humans19.  
 

Such systems would be able to learn natural languages, accomplish coordinated 

physical tasks (robotics), utilize a perceptual apparatus that informs their 

physical behavior and language (visual and oral perception systems), and emulate 

human expertise and decision-making (expert systems)20.  
 

Such systems would also exhibit logic, reasoning, intuition, and the just plain 

common-sense qualities that we associate with human beings. Elements of 

artificial intelligence family are given bellow21: 
 

 

 

 

 

 

 

 

 

 

Use of one or combination of two or more elements from the family enables the 

managers to make accurate decisions. 

 

5. AN EXAMPLE 

 

This is a story of a cement manufacturing company. The company manufactures 

cements of two categories; Cement X and Cement Y. Each bag of X contributes 

Taka 20 to the profit while Y contributes Taka 10. So, it is clear that as more as 

cement X is sold per day, the profit will be maximum. But due to the following 

constraints, the company is unable to sell cement X only: 
 

 Daily machine hour available is 120; where 1 hour is 

required for each bag of X and 2 for Y. 

 Daily labor hour available is 90; where both X and Y 

requires 1 hour each. 

 The daily production capacity of X and Y are 70 and 

20 respectively. 
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Under this circumstance, the company has to decide how many of cement X and 

cement Y to be produced to maximize the daily profit. 

 

To solve the above decision problem, the production manager of the company 

decides to use a DSS for the efficient decision. 

 

The manager arranged all the data in MS Excel (Figure-01). First s/he created to 

different column for two categories. S/he put the contribution to profit but left 

the cells blank for adjusting the required quantities of two separate cements. 

Then s/he arranged all the three constraints and put necessary formula 

(sumproduct function) in the total usages cells and in targeted profit cell 

according to model. 

 

 
 

After arranging all the things, s/he applied solver (a tool for solving linear 

programming issues) according to figure-02 in following page.  
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Then s/he defined target cell for the maximum profit, cells for adjusting required 

quantities, and finally added all the production constraints, and clicked on Solve. 
 

After that the following figure (figure-03) appeared. 
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When s/he clicked on “Keep Solver Solution”, the following figure (figure-04) 

appeared. 

 

 

 
Finally, the manager got the decision to produce 70 bags of X and 20 bags of Y to 

get the maximum profit in a day, i.e. Taka 1,600. 
 

Thus a DSS can provide managers with efficient decision with the help of models 

using artificial intelligence. 

 

6. LIMITATIONS OF USING DSS MODEL 

 

Though decision support systems help managers in efficient decision making, 

sometimes due to usages of models make the whole decision process complicated 

and often results in errors. Such drawbacks are caused due to following factors22: 
 

MODEL COMPLEXITY 
 

Models used in DSS are often very complex and demand high analytical 

capabilities to handle. There may be hundreds of alternative decisions, 

which may take years to evaluate. A model evaluates those alternatives 

within few seconds, so it is clear enough that how complex jobs are 

executed through models.  
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COST OF BUILDING MODEL 
 

An automated decision system often requires huge investment, which may 

be unaffordable to the organizations. 
 

ERRORS IN MODELS 
 

Errors in data, or errors in equations, or misrepresentation or 

interpretation of data, equations and outputs may result in a wrong 

decision. 

 

7. CONCLUSION 

 

Both information and models affect the managers in making efficient decisions. A 

manager is successful when s/he is able to manage semi-structured and 

unstructured decision situations. No doubt that information is the primary 

requirement of the managers for solving the said problems. They need sufficient, 

timely and organized information for the efficient decisions. 
 

But only information may limit managers in decision making, if the situations are 

too complex and dynamic. Then the managers need something more with the 

information. Such something may be models of decision making that can be used 

with the help of artificial intelligence.  
 

The decision support systems are all about the usages of artificial intelligence in 

decision models in a computer system that generates the most effective 

decisions. Though there are few limitations of DSS, but the proper uses of it 

ensure the efficiency in decision making. 
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