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PROACTIVE  CLUSTERING  FOR  SEARCH  DATABASE 
 
Safe, secure and reliable processes in education, business, finances, indus-

try, healthcare and politics are very common in contradistinction to uncommon 
events, which destroy them. Although dangerous events happen very seldom, 
but it is not so simple to stave off or prepare for dangers – and first of all be-
cause there are a lot of them are waiting for us. But many undesirable events are 
very much alike in a sense, in the first place because they need the same or al-
most the same reaction for preparing or preventing. Optimal trust engineering 
and (or) risk management need algorithms and tools for clustering undesirable 
events into subsets of more similar than different ones. People know these prob-
lems from time immemorial, but at present the problems of clustering became 
more and more actual. Terrorist threats, investment risks, medical mistakes, in-
correct evaluation, computer malfunctions, identity thefts, etc. – they are rain 
and hail to each drop and hailstone of them we can not be ready, we need to 
identify the corresponding clouds.   

We propose an algorithm for grouping of objects of search into clusters 
based on complexity and proximity of their recognition for queries of a search 
engine. The set of (Internet, for example) texts or reports C (supercluster) must 
be decomposed into subsets Q1, Q2, … , QK (clusters) on conditions that 

 K 
 U   Qj = C. 
 j = 1 

The simplest, but not the best, solution to the clustering problem occurs 
when |C| = K. The component decomposition |C(j)| = 1 , j = 1, 2, …, K, means 
that every cluster has only one component (one report, for example). In case of 
Internet, time to map millions URLs is huge and unreasonable. Of course, we 
prefer a redundant report to an uncompleted one, and therefore sometimes we 
prefer URLs containing similar keywords. Experts (of course, for very rare 
cases) may analyze the reports with contradictory contents. The traditional query 
is a short list or string of keywords. Every keyword that may appear at least in 
one query must be weighed by the value m(w), which we call the measure of 
search goal importance (sometime, very closed to procedural complexity if 
hiding) of this keyword (briefly, a word search importance).  Particularly, 
m(w) may be a quantitative measure of how many objects of search character-
ized by the keyword. The simplest way to measure word search importance 
m(w) is:  m(w) = v, v = 1, 2, …, V, where V is a number of problem-oriented 
clusters (POC) that contain the keyword in their key-word list. As a rule, P – 
the total number of POCs, used by a search engine, 10 <= P <= 20. The measure 
of search importance of information for a particular query (query search impor-



tance) may be defined as:  
M(Qj) = Σ m(w), where Qj is the set of keywords in the query, w Є Qj. 
The proximity (P) between two queries (Qi and Qj) may be defined as:  

w Є {Qi ∩ Qj}  
P(Qi , Qj ) = ––––––––––––––––.     (1)  

M(Qi) M(Qj)  
To facilitate the calculation, we set a limit on search importance of any 

cluster. Let us designate by M (C) the maximum possible importance of any 
cluster Ci (I = 1, 2, …, K) being members of the supercluster C. Once we set the 
maximum complexity M (C) of a cluster, we can establish the restrictions of 
what queries can be grouped together.  

Let us call the set of queries Qimax the permissible set for union with 
query Qi , if: 

M(Qi) + M(Qj) - M(Qi, Qj) <= M(C), Qr Є Qimax,  
where M(Qi, Qr) = Σ m(w), w Є {Qi U Qr}. 

Let us designate by Qmax the most complex query in a certain subset of 
queries. Then,  

  i 
C0 = C;  Ci  =  C \ U Cγ ,   i = 1, 2, …, K.    (2) 

γ-1 
Suppose that M(Qi)  not equal to M(Qj) for all i not equal j,      (3) 

P(Qi, Qj) is not equal to P(Qi, Qγ) for all j not equal γ, i, j, γ = 1, 2, … , N. (4) 
Simplified (taking into account constraints  ( 3 )  and  ( 4 ) ) algorithm of 

decomposition set  C  on subsets  C1, C2, … , CK  and synthesis of cluster-queries  
Q1, Q2, … , looks like: 

Step 1. i: = 0. 
Step 2. In accordance with  (2), define subset Ci and, if  Ci = ∅  then  de-

composition finished, else go to Step 3. 
Step 3. ji := 0. 
Step 4. In the set Ciji ( Ci0 := Ci )  define Qiji: = Qmax and go to Step 5. 
Step 5. In the set Ciji find Qimax and, if  Qimax = ∅ then go to Step 9, else - 

to Step 6. 
Step 6. In accordance with (1), define query Qi, ji + 1 for Qi, ji and the 

most close one to it. 
Step 7. Define subset Ci, ji + 1 = Ci, ji \ Qi, ji ∪ Qji. 
Step 8. ji = ji + 1 and go to Step 4. 
Step 9. Fix Qi = Qi, ji and Ci = Qi0 ∪ (∪ Qϕ), ϕ = 0, i = i + 1 and go  

to Step 2. 
 


