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ATTEMPT ALL THREE QUESTIONS

Question 1:  40 marks
a) One of the categorisation tasks in the Cal Irvine categorisation database is called the Monks task.  There are several tasks, but the idea is that each person is represented by 5 features.  Each feature can take a value between 1 and 5, and each person is unique based on these values (all 5-tuples are unique).   One task says that if a person has feature 1 equal to feature 2, or feature 5 has the value 2, then the person is a monk.  Otherwise they are not.  
For this task, show the facts for at least 4 people in Clips.  Make sure at least 2 are monks and 2 are not monks.
[10 marks]
	All 5 features                                                                                       3 marks

Label feature                                                                                       1 mark

2 monks                                                                                               3 marks

2 non monks                                                                                        3 marks




Answer: facts

(monk 1 1 2 3 4 5)
(monk 2 1 1 3 4 5)

(monk 3 1 2 3 4 2)

(monk 4 1 2 3 3 5)

b) Write Clips rules to categorise people as either monks or not monks based on the categorisation statement in part a.
[20 marks]

	Correct rule format                                                                                        4 marks

F1=f2                                                                                                             4 marks

F5 = 2                                                                                                            4 marks

Not monk                                                                                                       4 marks

Precendce or correct not monk                                                                     4 marks




Answer: 

(defrule f1equalf2 (monk ?id ?f1 ?f1 ?f3 ?f4 ?f5) => (assert (ismonk ?id)))

(defrule f5equal2 (monk ?id ?f1 ?f2 ?f3 ?f4 2) => (assert (ismonk ?id)))

(defrule notmonk (declare (salience -5)) (monk ?id ?f1 ?f2 ?f3 ?f4 ?f5) (not (ismonk ?id)) => (assert (notmonk ?id)))

c) How many unique people exist for the task in part a? Explain how you came to this number. How many monks are there?
 [10 marks]
	              Correct  People                                                              3 marks

              Reasonable explanation                                                 3 marks

              Correct  Monks                                                               4 marks




Answer: 

There are 5 features, and each has 5 possible values.  As the values are independent, there are 5*5*5*5*5 people or 625*5 or 3125.  

No matter which value there is for feature 1, a fifth of the people match on feature 2, so 625.  Similarly, a fifth have feature 5 = 2; so another 625.  But a fifth of the F1=F2 monks also have feature 5 =2 so they’re counted twice; that’s 125.  So 625+625-125 = 1125.
Question 2: 30 marks
a) Draw a semantic net for cameras.  Include at least 12 nodes and the 5 most important types of arc.
 [15 marks]

	ISA                                                                                          3 marks

12 nodes                                                                                 3 marks

Instance                                                                                  3 marks

Part of                                                                                     3 marks

2 other good arcs                                                                    3 marks




Answer: sorry no time to draw a picture now.
b) How would you develop a semantic net for a company that repaired cameras?
[8 marks]

	Ask experts                                                                            4 marks

prototype                                                                                2 marks

iterative solution or other good points                                    2 marks




Answer: 

This is really a question about software development. You really need to ask the experts. One good mechanism would to build a prototype net based on your knowledge or a quick discussion with an expert.  You could then show this to experts to improve it.  It’s not mentioned in the question how the net is to be used.  This is a key component to the development question.  If it is to be developed for, for instance, an on line diagnosis system, you would also need to interface with that system.  

c) Explain how semantic nets differ from decision trees, and how they are similar.
[7 marks]

	Graphs                                                                                   3 marks

Very different by process declaration                                     2 marks

Different by tree vs. general digraph format                           2 marks




Answer: 
Both semantic nets and decision trees are graph structures.  In semantic nets nodes represent concepts and arcs relationships.  In decision trees nodes represent questions (leaves final outcome) and arcs the answers.  That means a decision tree is a restricted form of a graph (a tree) with a root (first question), leaves, and no recursion.  Semantic nets on the other hand of directed connections, but the inverse relation is implied (e.g. my camera is an instance of an analog camera, but it is also an example of one). The tasks that they are used for are markedly different with decision trees being about a process, and semantic nets a declarative representation
Question 3: 30 marks
a) A real estate company is hoping to develop a Case-Based reasoning system for matching people wanting to buy a property with properties.  An early prototype of the system describes buyers by four features: 1 age, 2 number in family, 3 amount willing to pay, 4 amount like to pay.  For instance, Mel is 35, has 5 in the family, is willing to pay 100,000, and would like to pay 90,000.  The property that is right for her is property X.  Show Mel and 4 other customers.
[10 marks]
	4 features                                                                                    3 marks

Name feature                                                                              2 marks

Output feature                                                                             2 marks

5 customers                                                                                 3 marks




Answer: 

Mel 
35 
5 
100,000 
90,000
X

Chris 
43
5
80,000
65,000
Y

Jody
25
1
60,000
50,000
Z

Fred
72
2
200,000
100,000
W

Sandy
65
1
150,000
25,000
T
b) A new customer, Pat, is 20, has one person in the family, wants to pay 50,000 and is willing to pay up to 60,000.  Using the standard distance metric, show how close Pat is to each of the buyers from part a, and explicitly mark who is closest.
[6 marks]
	Jody                                                                                        2 marks

Distance formula                                                                     3 marks

Calculations close                                                                   1 mark




Answer:

Pat-Mel sqrt((20-35)^2 + (5-1)^2+ (60000-100000)^2+(90000-50000)^2 ~=

(sqrt ((40000^2) + (40000)^2)  =  sqrt(3,200,000,000)

Pat-Chris (sqrt ((20-43)^2 + (1-5)^2+ (60000-80000)^2+(65000-50000)^2 ~=

Sqrt((20000^2) + (15000)^2)) ~= sqrt (400,000,000+225,000,000)  ~= sqrt(625,000,000)
Pat-Jody sqrt((20-25)^2 + (1-1)^2+ (60000-60000)^2+(50000-50000)^2 = 5

Pat-Fred sqrt((20-72)^2 + (1-2)^2+ (60000-200000)^2+(10000-50000)^2 ~=

Sqrt ((140,000^2) + (50000^2)) = sqrt(19,600,000,000+2,500,000) ~= sqrt(22,100,000,000)

Pat-Sandy sqrt((20-65)^2 + (11-)^2+ (60000-150000)^2+(25000-50000)^2 ~= 

Sqrt(90000^2+25000^2) ~= sqrt(8,100,000,000+625,000,000) = sqrt (8,725,000,000)
Jody is the closest.

c) Describe a problem with this metric, and describe a better one.
[6 marks]
	price                                                                                    3 marks

stretch                                                                                 3 marks




Answer: 

The big problem is that the size of the pay and willing to pay variables dominates the calculation.  The other features are pretty much irrelevant.  This can be fixed by dividing the price the price variables by say 10,000.  This could be taken further to normalize all the values so that they range from (for instance) 1 to 10.
d) In this prototype, it has been assumed that there are explicit unchanging properties to buy.  E.g. in part A, Mel bought property X.  This is obviously incorrect as Mel has bought that property, so it is no longer available.  Propose a mechanism to account for this problem.  
[8 marks]
	Use a Case Based solution                                                                             3 marks

Provide a way of categorising the new houses as old ones                            3 marks

Note that other good answers could work here.




Answer: 
One answer would be to have a set of features for the house also.  This might include rooms, location (2D or discrete values), age of house and price.  Now a new house could be quickly linked to a sold house by some similarity mechanism.  The values of the buyer of the old house could then be used as a point in the case base.  Some correction would be a good idea at this point.
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