Forecasting the conditional volatility of stock indices
using neural networks
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Volatility of financial time series plays a key role in constructing models for the valuation
of derivative financial instruments, risk management, and optimization of investment
portfolios. In some cases, volatility dynamics is characterized by significant non-
linearities, which includes, in addition to clustering in time and high values of the kurto-
sis and asymmetry volatility response to shocks of different signs. The paper discusses
three commonly used models of the GARCH-family, GARCH-neural network model pro-
posed by R. Donaldson and M. Kamstra and designed by the authors of this article
"pure"” two-layer neural network model in order to predict the conditional volatility of the
major stock indexes (SP 500, FTSE 100, NIKKEI 225 and Hang Seng). Models are com-
pared in terms of predictive power beyond the leaning sample using popular statistical
criteria. As an approximation of the true conditional volatility a realized volatility calcu-
lated from intraday data is used. The results indicate that we constructed a "pure" neural
network model that can predict the conditional volatility no worse, and in some cases
even better than using popular models of GARCH-family.

Keywords: volatility, neural networks, GARCH models

Tsalkovich A.M. (b. 1959) is the sixth-year student at Bauman Moscow State Technical
University and the second-year student of the Master in Economics program at NES.
Sphere of scientific interests: econometrics, stochastic calculus, financial mathematics,
neural networks.

e-mail: tsalkovich@hotmail.com.

Khrapov P.V. (b. 1959) graduated from Lomonosov Moscow State University in 1981.
Ph.D, Assoc. Professor of the Higher Mathematics Department of Bauman Moscow State
Technical University. Author of more than 40 scientific papers in the field of applied
mathematics and mechanics. Sphere of scientific interests: models of statistical physics
and quantum field theory, numerical analysis, functional analysis, time series analysis,
pattern recognition, financial mathematics. e-mail: Khrapov@bmstu.ru




	ст. 01
	ст. 02
	ст. 04
	ст. 05
	ст. 08
	ст. 10
	ст. 11


 
 
    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut top edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Top
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut bottom edge by 76.54 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     76.5354
     Bottom
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut left edge by 19.84 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     19.8425
     Left
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

    
   HistoryItem_V1
   TrimAndShift
        
     Range: all pages
     Trim: cut right edge by 19.84 points
     Shift: none
     Normalise (advanced option): 'original'
      

        
     32
     1
     0
     No
     795
     412
    
     None
     Down
     14.1732
     0.0000
            
                
         Both
         1
         AllDoc
         1
              

       CurrentAVDoc
          

     Smaller
     19.8425
     Right
      

        
     QITE_QuiteImposing2
     Quite Imposing 2 2.0
     Quite Imposing 2
     1
      

        
     0
     102
     101
     102
      

   1
  

 HistoryList_V1
 qi2base





