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Multi-Valued Business Valuation Model Research 
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Abstract 
Business valuation plays an important role in stock selection for fundamental investors. 

However, it may be difficult to use stock valuation results because different models 
generate different estimates on the same stock. This may imply that the value of a stock 
should be multi-valued rather than single-valued. In this study, we develop an intelligent 
business valuation model to produce a multi-valued price for a stock by generalizing 
genetic programming to fuzzy genetic programming. This study generalizes the subtree 
crossover to design a new crossover operator for the fuzzy trees. Since the stock value is 
estimated by a fuzzy expression tree which calculates to a fuzzy number, the stock value 
becomes multi-valued. In addition, the resulting trapezoidal fuzzy stock value induces 
naturally a trading strategy which can readily be executed and evaluated. Experimental 
results indicate that the FuzzyTree crossover is more effective than subtree crossover in 
terms of expression tree complexity and run time. Finally, the return of multi-valued fuzzy 
trading strategy is better than that of single-valued and Buy-and-Hold strategy. We suggest 
that more attention should be put on the multi-valued business valuation approach. 

Keywords: Multi-Valued, Business Valuation, Fuzzy Logic, Generic Programming. 
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procedure Multi-Valued Business Valuation 
procedure Filtering  

    eliminate null value  
    eliminate missing value 

endprocedure 

procedure Sampling 
    select input variable 
    select target sample  

endprocedure  

procedure Fuzzy GP-Based Valuation 
    Initialize a population of fuzzy expression trees  
    Evaluate population of fuzzy expression trees  
    while (termination condition is false)  
        Select fuzzy expression trees for crossover 
        Crossover selected fuzzy expression trees 
        Mutate fuzzy expression trees   
        Evaluate fuzzy expression trees   
    endwhile 

    Report the best fuzzy expression tree 
endprocedure  

endprocedure   

3
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2

F P 
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R76             25.34 10.38 22.0352 0.0*
R81             36.54 9.42 0.4521 0.4958
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