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USING -NETS FOR PREDICTION IN MEDICINE 
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Let us have two sets of points  A
d
iiii niaaaaA ,1),,...,,( 21   and 

 B
d
iiii nibbbbB ,1),,...,,( 21   in Euclidean space dR , were n  is the 

number of points in the set. Set A  is the sample, which includes the 

patients with severity; set B  is the sample, which includes the patients 

without severity. There are d  parameters (factors which affect the 

severity) known for each patient. Our task is to separate the space dR  

into two halfspaces - 
d
AR  (patients with severity) and 

d
BR  (patients 

without severity) that for each point dRx  determine its belonging to 

one of the half-spaces with predetermined significance level  . Let’s 

determine 
A

B
A

n

convA
 , 

B

A
B

n

convB
 . Then 

BA

BBAA

nn

nn







 . 

To solve this task we will use the -nets in the range space. The 

pair ),( RX  is called a range space, with X  its points and the elements 

of R  its ranges. 

Definition.  Let ),( RX  be a range space. Given XA , finite, 

and R , )1;0( ,a subset N  of A  is called an -net of A  if 

   ArNAArr ,R  

Theorem. Let ),( dd HR  be an infinite range space with dH  the 

closed halfspaces in dR  bounded by hyperplanes. For any two sets of 

28



points dRA and dRB , BconvA , AconvB , and for any 

)1;( AA    and )1;( BB    there exist -nets A

A
N  and B

B
N  that  

  B

B

A

A
NN

convconv


. 

So, to solve the task of separation of two sets A  and B  by 

hyperplane in dR , it’s enough to separate there -nets A

A
N  and B

B
N  for 

any )1;( AA    and )1;( BB   .   
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ON LIMIT ORDER BOOK MODELING: ANALYSIS, 
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Limit order book is a pair of two priority queues of limit orders. 

When two orders with opposite directions intersects the process of 

matching starts. Due to the type of auction (continuous double auction, 

discrete auction etc.), matching could be either continuous or discrete. 

The result of matching is registering of deals and decreasing of volume 

of orders that participated in matching. 

Limit order book with double continuous auction is the most 

popular technology of the exchange trading. To model the dynamics of 

the order book we need a transactional flow. We could use either 

historical market data or transactional flow generating algorithms [1], 

[2]. To model the algorithmic strategy interaction in the continuous 

double auction, we have to mix input transactional flow with the flow of 

transactions generated by our strategy. In addition, we need to transform 

input flow taking into account influence of our strategy to obtain a 

modelled flow.  

This algorithm implemented in original software “Watcher”. It 

contains of historical data storage with connectors to DMA gateways, 

continuous double auction modeling module, connector to this module 

and environment for performing the modeling. This software allows 

making deep analysis of the market microstructure by application of 

statistical techniques to characteristics obtained from the state of the 
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