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Expert System
What is Expert System ?
· An expert system is a computer program that simulates the  thought process of a human expert to  solve complex decision problems in a  specific domain.

  • An expert system, is an interactive computer-based decision tool that uses both facts and heuristics to solve difficult decision making problems, based on knowledge acquired from an expert.

• An expert system is a model and associated procedure that exhibits, within a specific domain, a degree of expertise in problem solving 

   that is comparable to that of a human expert.

• An expert system compared with traditional computer :

Inference engine + Knowledge = Expert system

( Algorithm + Data structures = Program in traditional computer )

The Need for Expert Systems
Expert systems are necessitated by the limitations associated with conventional human decision-making processes, including:

1. Human expertise is very scarce.

2. Humans get tired from physical or mental workload.

3. Humans forget crucial details of a problem.

4. Humans are inconsistent in their day-to-day decisions.

5. Humans have limited working memory.

6. Humans are unable to comprehend large amounts of data quickly.

7. Humans are unable to retain large amounts of data in memory.

8. Humans are slow in recalling information stored in memory.

9. Humans are subject to deliberate or inadvertent bias in their              actions.

10. Humans can deliberately avoid decision responsibilities.

11. Humans lie, hide, and die.
Coupled with these human limitations are the weaknesses inherent in conventional programming and traditional decision-support tools. Conventional programs:

1. Are algorithmic in nature and depend only on raw machine power

2. Depend on facts that may be difficult to obtain

3. Do not make use of the effective heuristic approaches used by human experts

4. Are not easily adaptable to changing problem environments

5. Seek explicit and factual solutions that may not be possible

Benefits of Expert Systems
Expert systems offer an environment where the good capabilities of humans and the power of computers can be incorporated to overcome many of the limitations discussed in the previous section. Expert systems:

1. Increase the probability, frequency, and consistency of making  good decisions

2. Help distribute human expertise

3. Facilitate real-time, low-cost expert-level decisions by the non expert

4. Enhance the utilization of most of the available data

5. Permit objectivity by weighing evidence without bias and without regard for the user’s personal and emotional reaction
6. Permit dynamism through modularity of structure

7. Free up the mind and time of the human expert to enable him or her to concentrate on more creative activities

8. Encourage investigations into the subtle areas of a problem

Applications of Expert System
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Expert System Characteristics 

Expert system operates as an interactive system that responds to

questions, asks for clarifications, makes recommendations and generally

aids the decision-making process.

Expert systems have many Characteristics :
■ Operates as an interactive system
This means an expert system :
‡ Responds to questions
‡ Asks for clarifications
‡ Makes recommendations
‡ Aids the decision-making process.
■ Tools have ability to sift (filter) knowledge

‡ Storage and retrieval of knowledge
‡ Mechanisms to expand and update knowledge base on a

continuing basis.

■ Make logical inferences based on knowledge stored

‡ Simple reasoning mechanisms is used
‡ Knowledge base must have means of exploiting the knowledge

stored, else it is useless; e.g., learning all the words in a language,

without knowing how to combine those words to form a meaningful

sentence.
Ability to Explain Reasoning

‡ Remembers logical chain of reasoning; therefore user may ask
◊ for explanation of a recommendation
◊ factors considered in recommendation
‡ Enhances user confidence in recommendation and acceptance of

expert system

■ Domain-Specific

‡ A particular system caters a narrow area of specialization;

e.g., a medical expert system cannot be used to find faults in

an electrical circuit.
‡ Quality of advice offered by an expert system is dependent on

the amount of knowledge stored.
■ Capability to assign Confidence Values

‡ Can deliver quantitative information
‡ Can interpret qualitatively derived values
‡ Can address imprecise and incomplete data through assignment

of confidence values.
Applications

‡ Best suited for those dealing with expert heuristics for solving

problems.
‡ Not a suitable choice for those problems that can be solved using

purely numerical techniques.
■ Cost-Effective alternative to Human Expert

‡ Expert systems have become increasingly popular because of

their specialization, albeit in a narrow field.
‡ Encoding and storing the domain-specific knowledge is economic

process due to small size.
‡ Specialists in many areas are rare and the cost of consulting

them is high; an expert system of those areas can be useful

and cost-effective alternative in the long run.
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