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Consider the following financial advisor:1

The function of the financial advisor is to help a user decide whether to invest in a savings account 
or the stock market.  Some investors may want to split their money between the two.  The 
investment that will be recommended for individual investors depends on their income and the 
current amount they have saved according to the following criteria: 

 

1. Individuals with an inadequate savings account should always make increasing the amount 
saved their first priority, regardless of their income.   

2. Individuals with an adequate savings account and an adequate income should consider a 
riskier but potentially more profitable investment in the stock market. 

3. Individuals with a lower income who already have an adequate savings account may want 
to consider splitting their surplus income between savings and stocks, to increase the 
cushion in savings while attempting to increase their income through stocks. 

Adequacy of both saving and income is determined by the number of dependents an individual must 
support.  Our rule is to have at least $5000 in the bank for each dependent.  An adequate income 
must be a steady income and supply at least $15,000 per year plus an additional $4000 for each 
dependent. 

The following predicates can be used to convert the narrative above into a logic-based version of 
the financial advisor: 

 
Predicates Interpretation 
sav_acct(X) Asserts the rating of an investor's savings account.   

X ∈{adequate, inadequate} 
income(X) Asserts the rating of an investor's income.  X ∈{adequate, inadequate} 
invest(X) Investor's investment should be X, 

where X ∈{stocks, savings, combination} 
dep(X) Asserts the number of dependents that an investor has. 
amt_sav(X) Asserts the amount of money an investor has saved. 
greater(X,Y) Standard arithmetic test to determine whether number X > number Y. 
earnings(X, Y) Earnings in the amount of X are rated Y, where Y ∈{steady, unsteady} 
  
Functions Interpretation 
min_sav(X) Returns 5000*X, which is considered a minimum adequate savings 

level given X number of dependents. 
min_inc(X) Returns 15000+(4000*X), which is considered a minimum adequate 

income level given X number of dependents. 

                                                 
1 See Luger and Stubblefield, 2.6 Ex.11. 
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1.  Using the predicates above, construct a logic-based version of the financial advisor expressed 
as a set of WFFs. 

Now assume that Jane Doe has four dependents, a steady income of $30,000, and $15,000 in her 
savings account.   

2. Add the appropriate predicates describing her situation to the financial advisor above.   

3. Convert each FOPC sentence into clause form.2

4. Perform the unifications and inferences needed to suggest an investment strategy for Jane. 

 

For this exercise, consider the financial expert to be a monotonic, rule-based forward-
chaining system, in which each of the 8 given clauses is a rule and the conflict resolver fires 
all rules which are triggered each cycle, except those which will not add new facts to the fact 
base.  Indicate the initial state of the fact base, which "rules" are triggered and fire each cycle, 
and what the new state of the fact base is each cycle.  Show all unifications.   

5. Starting with each FOPC sentence of the Financial Advisor in clause form, prove via  
resolution refutation that the suggest investment strategy inferred in problem 4 is correct.3

6. Assume that the Financial Advisor is part of a backward-chaining system.  Show the 
conditions that must exist in order for anyone to be advised to make a combination 
investment.  Use an AND/OR tree to justify your reasoning. 

   

 

 

 

 

 

 

                                                 
2  See Luger and Stubblefield, 11.5, Ex.1. 
3  See Luger and Stubblefield, 11.5, Ex.1. 


