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The definitions for the semantic similarity calculation methods 

The semantic similarity equations for Resnik, Lin, and Schlicker methods are given below 

(equations 1, 2, and 3).  

Resnik:      
											𝑠𝑖𝑚%	(𝑡(, 𝑡*) = 	 𝑚𝑎𝑥

/∈1(/2,/3)
{𝐼𝐶(𝑡)}             (1) 

 
Lin:  
						𝑠𝑖𝑚8	(𝑡(, 𝑡*) = 	 𝑚𝑎𝑥

/∈1(/2,/3)
9 *:;(/)
:;(/2)<:;(/3)

=                    (2) 

 
Schlicker:   

𝑠𝑖𝑚1	(𝑡(, 𝑡*) 	= 	 𝑚𝑎𝑥
/∈1(/2,/3)

9	 *:;(/)
:;(/2)<:;(/3)

	(1 + 𝐼𝐶(𝑡))=	            (3)	
 
 

In the above equations, t1 and t2 represent the ontology terms between which the similarity 

is calculated, whereas S denotes the set of common ancestors for the two terms. The information 

content for a given term t is represented by IC(t), which is calculated based on the number of 

genes annotated to the term t as illustrated below (equations 4 and 5).  

																												𝐼𝐶(𝑡) = 	−𝑙𝑜𝑔	(𝑝(𝑡))	                 (4) 
 

		𝑃(𝑡) = 	 𝑁𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑔𝑒𝑛𝑒𝑠	𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑	𝑤𝑖𝑡ℎ	𝑡ℎ𝑒	𝑡𝑒𝑟𝑚	t
𝑇𝑜𝑡𝑎𝑙	𝑛𝑢𝑚𝑏𝑒𝑟	𝑜𝑓	𝑔𝑒𝑛𝑒𝑠	𝑎𝑠𝑠𝑜𝑐𝑖𝑎𝑡𝑒𝑑	𝑤𝑖𝑡ℎ	𝑡ℎ𝑒	𝑒𝑛𝑡𝑖𝑟𝑒	𝑜𝑛𝑡𝑜𝑙𝑜𝑔𝑦      (5) 

 

The Wang method does not use the IC. It only depends on the ontology structure and the 

relationships between the entities. The equation for the Wang semantic similarity calculation 

between the two entities t1 and t2 is given below. 
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Wang:   

												𝑠𝑖𝑚T(𝑡(, 𝑡*) = 	
∑ (1V2(/)<1V3(/))V∈W2∩W3

1Y(/2)<1Y(/3)
      (6) 

 
  In the above equation, Sti(t)	represents the semantic contribution of term ‘t’ on term ti, 

when ‘t’ is an ancestor of ti. The term SV(ti) represents the semantic contribution of all the 

ancestors of term ti on itself.  

 


