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Ø  Volatilities, reflecting market risk, 
are crucial important in portfolio 
allocation, decision-making, and 
performance evaluation, etc. 

Ø  High-frequency financial data 
provide opportunity to analyze the 
dynamic of financial markets, in 
particular, the market volatility.  

Introduction 

  

K Groups and Sub-Sampling 
(help to control the effect of noise)  

Construct Co-Volatility and One-Scale Volatility Matrix 

Define Multi-Scale Realized Volatility (MSRV) Matrix Estimator 

(This MSRV estimator will minimize the effect of noise) 

Impose Sparsity Condition for Large Volatility Matrix Γ Define Threshold MSRVM Estimator 

(solve the high-dimensional problem) 

Good for fixed (or small) number of assets 

Extra work for large number of assets 
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Co-volatility: 

One-scale volatility: 
τ 1 : t1, tK+1, t2K+1,
τ 2 : t2, tK+2, t2K+2,


τ k : tk, tK+k, t2K+k,
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Comparison: performance of high-
frequency estimator (MSRV) and 
low-frequency estimator (GARCH) 
 
 
 
 
 
 
Ø  GARCH model over-estimates 

volatilities in most of the days.  
Ø  Our method, MSRV, produces 

smaller estimation errors; is better 
than GARCH in capturing the 
dynamics of true volatility process.  

 

  

Results 
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Estimation Errors of MSRV and GARCH in 2500 Days  


