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 0 0( ) ( , ( )) ( , ( )) ( ) ( ), ( ) ,dX t f t X t dt t X t dW t dQ t X t X= +σ + =  (1) 

 
 nX R∈  –  ; t T∈ , 0 1[ , ]T t t=  –    ; 

( , ) :f t x  n nT R R× →  – -  1n× , ( , ) :t xσ  n snRT R ×× →  –   n s× ; 
( )W t  – s -    ,      

0X ,     0 ( )xϕ . , ( )Q t  –   
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( ) .

P t

k
k

Q t
=

= Δ  

 
     ( )P t  –  , kΔ  –  

   nR ,      ( , )kψ τ Δ , 
. .   X        21, ,... Tτ τ ∈ , 

   : 
 

 ( ) ( 0) .k k kX Xτ = τ − + Δ  (2) 
 

      ,   
   ( , | )kψ τ Δ ξ ,   kΔ   

 ( 0)kX τ − = ξ .    ( , | ) ( , )k kψ τ Δ ξ = ψ τ Δ .   ( , | )kψ τ Δ ξ   
  ( , | )k xη τ ξ ,   ( )kX τ    

( 0)kX τ − = ξ . 
   , ,   21, ,...τ τ , 

    ( )P t    ( , )t xλ , . . 
   (2)  ( )X t x=    [ , ]t t t+ Δ   

 
 

P( , ) Pr( ( ) ( ) 1| ( ) ) ( , ) ( ).t t t P t t P t X t x t x t o t+ Δ = + Δ − = = = λ Δ + Δ  
 

   ,   [8],   ,    [6],  
  : 

 
 0 0( ) ( ( )) ( ), ( ) 0,dY t c X t dt dV t Y t Y= + = =  (3) 
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 ( ) ( ( )) ( ),Z t c X t N t= +  (4) 

 
 , mY Z R∈  –  ; ( ) :c x  n mR R→  – -  1m× , ( )V t  – m -  

  ,    ( )W t      0X , ( )N t  – m -
    . ,    (3)  (4)  

  ,       . 
       ˆ ( )X t    

 ( )X t     0 0{ ( ), [ , )}tY Y t t= τ τ∈   0 0{ ( ), [ , )}tZ Z t t= τ τ∈   
    .      
  ( )Y t   ( )Z t     .   

   :      
0( , | )tp t x Y    X . 

       
 [10]: 
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t
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α

α
α=

∂ϕ = ϕ −λ ϕ + λ ξ η ξ ϕ ξ ξ +
∂

+ ϕ ϕ = ϕ
 (7) 
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t

dY tx Z t t x Y x Z t t x Y Z t t x x
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− +

∂ϕ = ϕ −λ ϕ + λ ξ η ξ ϕ ξ ξ −
∂

−μ ϕ +μ ϕ = ϕ = ϕ
 (8) 
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α α

−

=α

+−μ μ < μ μ >
μ = μ =
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μ = −
 

 
 (8)      – –

,    ( ( ), ( ))X t Z t−μ   ( ( ), ( ))X t Z t+μ  –    
    ( )X t ,   0( ), ( ) ( , | )tx Z t t x Y−μ ϕ   

0( ), ( ) ( , | )tx Z t t x Y+μ ϕ  –      [1]. 
,       ( )X t x=   ( )Z t z=   

 [ , ]t t t+ Δ   : 
 

P ( , ) ( , ) ( ), P ( , ) ( , ) ( ).t t t x z t o t t t t x z t o t− − + ++ Δ = μ Δ + Δ + Δ = μ Δ + Δ  
 

 ,  0( , | )tp t x Y   0( , | )tt x Yϕ     
X  –   ,   (1), –   ,  

   ( )X t    ,   
.  [8],      

    ,     
       ,    
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  [5; 6],        
 . 

,      ,  – –  
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       .  
   ,  ( )N t        
   ( )X t ,  ,  ,  

( . (4)  (8)).  ,       [6],  
 

 
( ) ( ( ), ( ))t X t Z t− −μ = μ   ( ) ( ( ), ( ))t X t Z t+ +μ = μ  
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T ( ) ( )
0 0( , | ) e ( , | ).t Y t c x tt x Y t x Yϕ = ρ  (9) 
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Y t t x Y Y t Y t t x Y
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∂ρ = ρ −λ ρ + λ ξ η ξ ρ ξ ξ −
∂

− ρ + ρ
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  (10) [ , ]α α= , 1

2 [ ,[ , ]]αβ α β= ,  [ , ]α   [ , ]α β  – 
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  (1).  ,      
 ,    : 

1)      ( , ( )) ( , ( ), ( ))t X t t X t Y t−λ + ν , . . 
    ( )X t x=   ( )Y t y=    

 
P ( , ) ( ( , ) ( , , )) ( );t t t t x t x y t o t− −+ Δ = λ + ν Δ + Δ  

 
2)     ( , ( ), ( ))t X t Y t+ν , . .   

  ( )X t x=   ( )Y t y=    
 

P ( , ) ( , , ) ( );t t t t x y t o t+ ++ Δ = ν Δ + Δ  
 
3)       ( , ( ), ( ))t X t Y tλ , . .  
   ( )X t x=   ( )Y t y=    
 

*P ( , ) ( , , ) ( ),t t t t x y t o t+ Δ = λ Δ + Δ  
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FILTERING FOR JUMP-DIFFUSION MODELS BY STATISTICAL MODELING METHOD 

 
Rybakov K.A. 

 
This article develops new methods that reduce the optimal filtering problem for jump-diffusion models to the 

analysis problem for the special stochastic system with jumps, branching and terminating trajectories. Earlier appropriate 
methods and algorithms have been proposed and tested for diffusion models. 

 
Keywords: branching processes, conditional density, Duncan–Mortensen–Zakai equation, jump-diffusion, Monte 

Carlo method, optimal filtering problem, statistical modeling, stochastic system. 
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