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ATTEMPT ANY THREE QUESTIONS

Each question carries 25 marks

Question 1

a) Below is a statement.
When it is cold or windy, Michael Owen is at his best.

Make a logical formula that represents this statement.  State the meaning of any terminology you introduce.

[8 marks]

	base statements (e.g. C, W and B) below                                                           2 marks

correct or connective      (words are ok)                                                             2 marks

If                                                                                                                              2 marks

Correct answer                                                                                                       2 marks




ANSWER:

(C|W) -> B

C is it is cold

W is it is windy

B is Michael Owen is at his best

b) Draw a truth table that represents your formula.
[8 marks]

	8 cell table                                                                                                             3 marks

contents are reasonable                                                                                      1 mark

contents are correct                                                                                             4 marks


ANSWER:
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c) Briefly describe when Logic is appropriate for analysing text and when it is not.  Give 3 examples of types of text that logic is appropriate for, and 3 types of text that logic is inappropriate. 
 [9 marks]

	Reasonable argument                                                                                         3 marks   3 examples it’s good for                                                                                      3 marks

3 examples it is not good for                                                                               3 marks


Answer:

Logic is appropriate for analysing texts or sentences when you need to find the truth value of the text.  Good examples of this are legal texts, scientific texts, and arguments.  Logic is not useful when the goal of the text is to have an emotional effect. For example, it is not particularly useful to analyse poetry, lyrics or fiction.

Question 2

a) There are a variety of ways that I go home from work.  The way I go home depends on several factors and could be modelled as a decision tree.  Draw a decision tree of the following:
If I’ve driven to work, I drive home.

If I haven’t driven and it’s raining, I take the 143 bus all the way home.

If I’m tired, I also take the bus.

However, if I’m tired I will take the 326 bus part way and walk the last bit.

Otherwise, I walk

[9 marks]

	A decision with branches                                                                                   3 marks   Correct general structure                                                                                   3 marks

Correct Tree                                                                                                         3 marks


Drive to Work ---yes-( drive home

|

no

|

v

Raining ----yes--( take 143 all the way home

|                            

no                         

|                            

Tired   ----yes--( What Bus Arrives First ---143( take 143 all the way home

|                                       |

no                                   326

|                                       |

V                                     V

Walk                            take 326 and walk last bit

b) Use rules to implement the decision tree.
[8 marks]

	A Correct rule and facts                                                                                      3 marks   3 Correct rules                                                                                                     3 marks

Correct Rules                                                                                                       2 marks


Answer:

If  (drive towork)  then (drive home)

If not(drive to work) then (busorwalk)

If (busorwalk) and raining then (take bus 143)

If (busorwalk) and tired and not(raining) and (143 arrives first )then (take bus 143)

If (busorwalk) and not(tired) and not(raining) then walk

c) I take a variety of routes when I drive and when I walk.  Is a decision tree and thus a rule based system appropriate for describing these routes?  Briefly describe why they are appropriate or inappropriate.
[8 marks]

	Size                                                                                                                       3 marks   Dynamic environment                                                                                         3 marks

Randomness (note other answers are acceptable)                                          2 marks


ANSWER:

There are a wide range of possibilities.  As this range gets larger decision trees become less and less appropriate. As the size gets bigger the decision tree must become larger, and it becomes difficult to maintain.  A related problem is the dynamic nature of the environment.  As decisions must be based on a wide range of conditions (e.g. traffic, weather, time of day, state of roads) it becomes more and more difficult to build a system that accurately represents my travels.  Finally, there is a degree of randomness in my decisions.  A decision tree could be built, but it would probably not be accurate.

Question 3

a) A book company is planning on developing an expert system to help decide on the pricing of their products.  As much of the information is redundant from product to product, a semantic net could help the expert system considerably.  Draw a semantic net for books that could help this sort of expert system.  Include at least 12 nodes and 5 types of relations including the most important types of relations.
[13 marks]

	12 nodes                                                                                                               3 mark ISA                                                                                                                        3 marks

instance                                                                                                               2 marks                                                                                                        3 relations                                                                                                           3 marks    reasonable net                                                                                                    2 marks

ANSWER:
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b) Show a rule that can be used to inherit features.
[5 marks]

ANSWER:

If (feature ?X ?feature) (ancestor ?X ?Y) then (assert (feature ?Y ?feature)

c) Show an inheritance conflict in the semantic net.  If there is no conflict in the above net, add one.  What should be done about it?
[6 marks]

	Correct identification                                                                                             4 marks  Reasonable answer.                                                                                               3 marks 


ANSWER:  

Make a node that is an instance of both textbook and popfiction.  Make popfiction softbound.  In this case, to resolve the problem, you probably just want to override the inheritance and explicitly make the book softbound (or hardbound).  Other answers could be to warn the developer or outlaw multiple inheritance.

Question 4

a) Chris Sadler is in charge of MSc theses here in the Middlesex School of Computing Science.  One of his problems is to assign supervisors to students and he is thinking of making a Case Based Reasoning system to assign supervisors to students.  One way to do this would be to have each student select 5 or 6 key words from a list of 100 keywords.  (The 5 or 6 words would be a description of their thesis.)  Similarly, the potential supervisors would provide a list of key words that interest them.  Describe 4 student cases and 2 supervisor cases.
[8 marks]

	Students and Staff                                                                                             5 marks  Correct features                                                                                                 3 marks 


Answer:
Student 1 database online application distributed client/server

Student 2 AI ES theoretical experiment categorisation

Student 3 software failure theoretical analysis case-study 

Student 4 ecommerce application website HCI questionnaire

Staff 1 AI experiment Neural-Nets NLP categorisation

Staff 2 software model methodology case-study analysis

b) Describe a good similarity metric.  Explain why the metric is good.  Apply the metric to the 4 students and 2 supervisors above.
[11 marks]

	Word based                                                                                                        3 marks  Additional considerations                                                                                3 marks     8 and only 8 comparisons                                                                                5 marks  


Answer:
The basis of a good metric would merely be the comparison of shared words.  The problem is that there will probably be very few matches over 2 and quite a few of 1.  That is, there is not much separation.  This could be expanded so that the words themselves had similarities.  For example, AI and ES might have a similarity of .7, AI-AI 1, and AI-methodology of 0.  This would start to solve that problem. Using the basic metric

Student1-Staff1 0

Student2-Staff1 3 (AI experiment categorisation)

Student3-Staff1 0

Student4-Staff1 0

Student1-Staff2 0

Student2-Staff2 0

Student3-Staff2 2 (software analysis)

Student4-Staff2 0

c) One type of problem that this system will have is that many students will pick similar keywords and many keywords will only be lightly selected.  This means that the supervisors who have the heavily selected keywords will get many students, and those with rare keywords will get few or no students.   How could you resolve this problem?
[6 marks]

	Reasonable Solution                                                                                              3 marks  Dynamic solution                                                                                                    3 marks     


ANSWER:

The above metric could be changed by increasing values to lightly used keywords, and reducing values to heavily used ones.  A similar method would be to remove some keywords from heavily used supervisors, and adding more to lightly used supervisors. Another option would be to multiply the weights of heavily used supervisors by a weight < 1 to reduce their value. It would probably be best if this type of solutions was dynamic.  Initially each faculty member started out in the same situation.  As they are allocated more students, they get less similar to the students (via either reducing their words or their weights).  

Question 5

a) A student to design a help desk system for his job of computer support.  What are important questions that he needs to address before he begins to design the system? 

 [9 marks]

	Feasibility                                                                                               3 marks  

Economic Sense                                                                                    3 marks           How will the environment change                                                        3 marks     


ANSWER:

First the student needs to understand the domain; as it is already his job this should already be the case.  He then needs to ask questions about the feasibility and the economic viability of such a system.  The system will also function for a long time.  How much do things change over time?  Other things that are important are the type of system and knowledge, but this probably should go below (part b).

b)  Assuming that those questions are answered, what steps should he go through to develop the system?
[9 marks]

	Knowledge Gathering                                                                           2 marks  

Design                                                                                                     1 marks           Prototyping                                                                                           1 marks     

Testing                                                                                                  1 marks                                      maintenance                                                                                          1 marks     

Cyclic                                                                                                    3 marks     


ANSWER:

As any software system, there is usually a software lifecycle.  This includes design, implementation, testing and maintenance.  Unlike standard software, ES development requires even more knowledge gathering from the domain expert.  Typically, the entire process is cyclic with the domain expert frequently involved.

c) Which type of system should he build, a Rule Based System or a Case Based Reasoning System?  Explain why you have made your choice and state assumptions that you have made.
[7 marks]

	Reasonable                                                                                                3 marks  

Excellent                                                                                                     4 marks           


ANSWER:

Assuming that the system can be decomposed into subparts based on questions that the user can answer, this seems like an ideal system for a rule based decision tree.  The variety of problems that a computer support person solves is usually very large.  Moreover, many of the problems have the same solutions, while a few problems have a range of rather unique solutions.  If there were a moderate number of problems with each in a class using a similar solution, CBR would be good.  In both cases, the system could still be quite successful if it only solved a reasonable percentage of the problems, but could then direct the user to a computer support person to solve the problem that the system couldn’t solve.
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