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Long	
  Memory:	
  H	
  >	
  1/2	
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•  Autocorrela+ons	
  decay	
  very	
  slowly	
  
•  Autocorrela+ons	
  are	
  not	
  summable:	
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⇢(k) ⇠ H(H � 1/2)|k|2(H�1)ACF,	
  large	
  k	
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Intermediate	
  Memory:	
  H	
  <	
  1/2	
  

•  Autocorrela+ons	
  decay	
  very	
  slowly	
  
•  Autocorrela+ons	
  are	
  summable:	
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⇢(k) ⇠ H(H � 1/2)|k|2(H�1)ACF,	
  large	
  k	
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Opportuni+es	
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•  Trading	
  Opportunites	
  
•  Risk	
  Management	
  
•  Funds	
  Management	
  
•  …	
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Es+ma+on	
  &	
  Tes+ng:	
  Range	
  /	
  Standard	
  Devia+on	
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Concept	
  for	
  formal	
  test:	
  
For	
  H	
  =	
  1/2,	
  test	
  sta+s+cs	
  has	
  	
  
Feller	
  Distribu+on	
  and	
  Expecta+on:	
  

Concept	
  to	
  determine	
  H:	
  
Regression	
  of	
  log	
  Qk	
  gives	
  H.	
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What	
  can	
  go	
  wrong?	
  

R

S

Range	
  
•  Outliers	
  
•  Structural	
  Breaks	
  

	
  
Standard	
  Devia+on	
  
•  (short	
  range)	
  Autocorrela+on	
  
•  Non-­‐Sta+onarity	
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Es+ma+on	
  &	
  Tes+ng:	
  GPH-­‐Method	
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Spectral	
  Density	
  (Fourier	
  Transform	
  of	
  Autocorrela+ons)	
  

Very	
  small	
  λ:	
  

log f(�) ⇡ (1� 2H) ⇤ log(�) + . . .

Geweke	
  &	
  Porter	
  Hudak:	
  

Replace	
  with	
  periodogram	
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Es+ma+on	
  &	
  Tes+ng:	
  GPH	
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What	
  can	
  go	
  wrong?	
  

•  Choice	
  of	
  Frequencies	
  
•  Short	
  Range	
  Autocorrela+ons	
  
•  Efficiency	
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ILMTS:	
  Methods	
  

13.05.14	
   We	
  believe	
  in	
  numbers	
   10	
  

•  Es+ma+on:	
  Maximum	
  Likelihood	
  
•  Exact:	
  Cholesky	
  Decomposi+on,	
  Durbin-­‐Levinson,	
  State	
  Space	
  
•  Approximate:	
  Haslek-­‐Ralery,	
  Whikle	
  Es+ma+on,	
  …	
  

•  Es+ma+on:	
  Other	
  Methods	
  
•  Scaled	
  Windowed	
  Variance	
  
•  Detrended	
  Fluctua+on	
  Analysis	
  
•  R/S	
  Method	
  and	
  Extensions	
  
•  GPH	
  Method	
  and	
  Extensions	
  

•  Simula+on	
  
•  Cholesky	
  Decomposi+on	
  
•  Frac+onal	
  Brownian	
  Mo+on/	
  Frac+onal	
  Gaussian	
  Noise	
  
•  Fast	
  Fourier	
  Transform	
  (Davies	
  &	
  Harte)	
  
•  Aggrega+on	
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Karl-­‐Kuno	
  Kunze	
  

•  k-­‐k.kunze@osnalia.de	
  
•  hkp://ilmts.r-­‐forge.r-­‐project.org/	
  
•  hkp://ilmts.wordpress.com/	
  
•  hkp://www.frac+onalview.com/	
  


