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hAp://www.ivoa.net/cgi-‐bin/twiki/bin/
view/IVOA/IvoaKDDguide	  

•  1:	  What	  is	  'data	  mining'	  and	  why	  is	  it	  
important	  in	  astronomy?	  

•  5:	  Which	  algorithm	  to	  use?	  

•  7:	  Algorithms	  and	  techniques	  astronomers	  
could	  benefit	  from	  but	  seldom	  use	  

•  9:	  Worked	  example	  



Algorithms	  astronomers	  could	  benefit	  from	  	  

Subject	  areas	  include:	  

•  Applied	  mathema(cs	  

•  Ar(ficial	  intelligence	  
•  Computer	  science	  

•  Signal	  processing	  
•  Sta(s(cs	  



Algorithms	  astronomers	  could	  benefit	  from	  	  

•  Bootstrap	  aggregaDng	  (bagging)	  
•  Mixture	  of	  experts	  
•  BoosDng	  
•  Simulated	  annealing	  
•  Semi-‐supervised	  learning	  
•  Radial	  basis	  funcDon	  networks	  
•  AdapDve	  resonance	  theory	  
•  Fuzzy	  c-‐means	  clustering	  
•  Hidden	  Markov	  models	  
•  Wavelets	  

With	  help	  from	  R	  Ramnath	  (Kerala)	  



??bootstrap	  

•  boot::nested.corr	  	  	  	  	  	  	  Func(ons	  for	  Bootstrap	  Prac(cals	  
•  boot::boot	  	  	  	  	  	  	  	  	  	  	  	  	  	  Bootstrap	  Resampling	  
•  boot::boot.array	  	  	  	  	  	  	  	  Bootstrap	  Resampling	  Arrays	  
•  boot::boot.ci	  	  	  	  	  	  	  	  	  	  	  Nonparametric	  Bootstrap	  Confidence	  Intervals	  
•  boot::cd4.nested	  	  	  	  	  	  	  	  Nested	  Bootstrap	  of	  cd4	  data	  
•  boot::censboot	  	  	  	  	  	  	  	  	  	  Bootstrap	  for	  Censored	  Data	  
•  boot::freq.array	  	  	  	  	  	  	  	  Bootstrap	  Frequency	  Arrays	  
•  boot::jack.aXer.boot	  	  	  Jackknife-‐aXer-‐Bootstrap	  Plots	  
•  boot::linear.approx	  	  	  	  	  Linear	  Approxima(on	  of	  Bootstrap	  Replicates	  
•  boot::plot.boot	  	  	  	  	  	  	  	  	  Plots	  of	  the	  Output	  of	  a	  Bootstrap	  Simula(on	  
•  boot::print.boot	  	  	  	  	  	  	  	  Print	  a	  Summary	  of	  a	  Bootstrap	  Object	  
•  boot::print.bootci	  	  	  	  	  	  Print	  Bootstrap	  Confidence	  Intervals	  
•  boot::saddle	  	  	  	  	  	  	  	  	  	  	  	  Saddlepoint	  Approxima(ons	  for	  Bootstrap	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Sta(s(cs	  
•  boot::saddle.distn	  	  	  	  	  	  Saddlepoint	  Distribu(on	  Approxima(ons	  for	  
•  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Bootstrap	  Sta(s(cs	  
•  boot::(lt.boot	  	  	  	  	  	  	  	  	  Non-‐parametric	  Tilted	  Bootstrap	  
•  boot::tsboot	  	  	  	  	  	  	  	  	  	  	  	  Bootstrapping	  of	  Time	  Series	  



Bootstrap	  aggregaDng(bagging)/
Bootstrap	  Frequency	  Arrays.html	  



Fuzzyc-‐meansclustering/
FuzzyAnalysisClustering.html	  



?hist	  



"Digging	  deeper	  and	  faster:	  algorithms	  for	  
computa(onally	  limited	  problems	  in	  (me-‐domain	  
astronomy"Caltech,	  Pasadena,	  CA,	  Dec.	  12-‐13,	  2011	  

•  faster	  computers	  or	  beAer	  algorithms	  (massive	  data	  sets)	  
•  include	  gravita(onal-‐wave	  data	  analysis	  
•  The	  rapidly	  developing	  field	  of	  synop(c	  sky	  surveys.	  
•  This	  workshop	  is	  a	  part	  of	  the	  Keck	  Ins(tute	  for	  Space	  

Studies	  program.	  	  	  
•  Review	  some	  of	  the	  work	  done	  to	  date	  
•  Focus	  on	  some	  of	  the	  outstanding	  issues	  for	  the	  future	  

studies	  
•  The	  workshop	  is	  open	  to	  anyone	  interested,	  and	  there	  is	  no	  

registra(on	  fee.	  	  However,	  a	  registra(on	  is	  mandatory,	  for	  
the	  logis(cal	  purposes,	  as	  the	  venue	  size	  is	  limited.	  	  	  
hAp://www.astro.caltech.edu/digging/The	  (evolving)	  
program	  and	  further	  details	  will	  be	  posted	  on	  that	  website.	  


