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astRowRap	
  
(With	
  Tejas	
  Kale)	
  

•  An	
  R	
  package	
  aimed	
  at	
  astronomers	
  to:	
  

–  introduce	
  them	
  to	
  various	
  sta7s7cal	
  tests	
  that	
  can	
  be	
  widely	
  used	
  in	
  
astronomy	
  but	
  are	
  not	
  (as	
  of	
  yet).	
  

–  give	
  access	
  to	
  interes7ng	
  historical	
  and	
  modern	
  astronomical	
  data-­‐
sets	
  for	
  quick	
  tests.	
  

–  provide	
  worked	
  out	
  examples	
  with	
  the	
  data-­‐sets	
  to	
  aid	
  understanding	
  
and	
  provide	
  context.	
  

–  hBp://wiki.ivoa.net/twiki/bin/view/IVOA/IvoaKDDguide	
  Sec7on	
  7	
  



Using	
  astRowRap	
  

•  In	
  the	
  R	
  console,	
  load	
  it	
  just	
  like	
  any	
  
other	
  package	
  

> library(astRowRap)	
  

•  Search	
  for	
  all	
  available	
  tests	
  using	
  

> ??astrowrap	
  



Using	
  astRowRap	
  

•  View	
  help	
  for	
  any	
  test	
  by	
  simply	
  
keying	
  in	
  something	
  like	
  

	
  	
  	
  	
  	
  	
  	
  > ?astrowrap_lm	
  

•  Documenta7on	
  for	
  a	
  test	
  includes	
  a	
  
detailed	
  example	
  using	
  a	
  relevant	
  
astronomical	
  data-­‐set	
  and	
  an	
  
explana7on	
  of	
  the	
  typical	
  workflow	
  
involved	
  in	
  running	
  the	
  analysis	
  



Tests	
  covered	
  

• Regression	
  Analysis	
  

– Simple	
  Linear	
  Model	
  

– Generalized	
  Linear	
  Model	
  

– ANOVA	
  

•  Clustering	
  

– Hierarchical	
  Clustering	
  

– k-­‐Means	
  Clustering	
  

• Dimensionality	
  ReducJon	
  

– Principal	
  Component	
  Analysis	
  

– Linear	
  Discriminant	
  Analysis	
  

– Biplot	
  

• Bootstrap	
  



Data	
  included	
  

•  CRTS	
  Lightcurves	
  

•  Faber-­‐Jackson:	
  Absolute	
  magnitude	
  and	
  velocity	
  dispersion	
  of	
  E	
  and	
  S0	
  
type	
  galaxies	
  (to	
  illustrate	
  simple	
  linear	
  modelling)	
  

•  Colour-­‐magnitude	
  data	
  of	
  COMBO-­‐17	
  galaxies	
  (to	
  demonstrate	
  H-­‐
clustering)	
  

•  Proper7es	
  of	
  globular	
  clusters	
  from	
  NGC5128	
  galaxy	
  (to	
  show	
  k-­‐Means	
  
clustering)	
  

•  Magnitudes	
  of	
  quasars	
  in	
  different	
  op7cal	
  wave-­‐bands	
  (to	
  demonstrate	
  
generalised	
  linear	
  modelling)	
  



Kmeans	
  example	
  
•  Using	
  data	
  from	
  Globular	
  Clusters	
  in	
  NGC5128	
  

(ChaBopadhyay,	
  A.	
  K	
  et	
  al.,	
  ApJ,	
  2009,	
  705,	
  1533)	
  

•  data(ngc5128)	
  
•  ngc5128_pca	
  <-­‐	
  ngc5128[,	
  c("log_rh",	
  "sigma_p0",	
  

"mu_vh")]	
  

•  astrowrap("summary",	
  astrowrap("princomp",	
  
ngc5128_pca))	
  

•  ngc5128_clus	
  <-­‐	
  ngc5128[-­‐c(which(ngc5128$NAME	
  %in%	
  
c("C156",	
  "C159",	
  "FIGC15"),	
  arr.ind=TRUE)),	
  -­‐1]	
  

•  ngc5128_kmeans	
  <-­‐	
  astrowrap("kmeans",	
  ngc5128_pca,	
  
centers=3)	
  



•  Stands	
  for	
  “sta7s7cs	
  with	
  interac7ve	
  R	
  learning”.	
  

•  A	
  sonware	
  package	
  built	
  for	
  the	
  R	
  environment	
  that	
  creates	
  an	
  
interac7ve	
  learning	
  environment	
  within	
  the	
  R	
  console.	
  

•  Intended	
  to	
  allow	
  educators	
  to	
  create	
  concise	
  lessons	
  for	
  
introducing	
  students	
  to	
  R.	
  Can	
  be	
  take	
  further	
  to	
  explain	
  
sophis7cated	
  sta7s7cal	
  concepts	
  to	
  a	
  mature	
  audience.	
  

•  Original	
  idea	
  by	
  Nick	
  Carchedi,	
  John	
  Hopkins	
  University.	
  	
  

•  For	
  more	
  informa7on,	
  visit	
  hBp://www.swirlstats.com	
  	
  

•  We	
  will	
  include	
  swirl	
  modules	
  in	
  astRowRap.	
  Currently	
  alpha-­‐.	
  



More	
  about	
  Swirl	
  

•  Lessons	
  available	
  on	
  Swirl’s	
  GitHub	
  repository	
  
on	
  introductory	
  R	
  programming,	
  Data	
  analysis,	
  
Regression	
  models,	
  etc.	
  

•  A	
  suppor7ng	
  package	
  called	
  ‘swirlify’	
  allows	
  
anyone	
  to	
  create	
  their	
  own	
  lesson	
  which	
  can	
  
be	
  shared	
  with	
  the	
  world	
  using	
  email,	
  GitHub	
  
links,	
  and	
  variety	
  of	
  other	
  ways	
  



Using	
  Swirl	
  

•  Load	
  the	
  Swirl	
  package	
  

> library(swirl)	
  

•  Enter	
  the	
  interac7ve	
  Swirl	
  
environment	
  with	
  the	
  
following	
  command	
  following	
  
which	
  you	
  will	
  meet	
  a	
  
welcome	
  like	
  one	
  on	
  the	
  right	
  

> swirl()	
  



astRowRap	
  +	
  Swirl	
  

•  We	
  are	
  crea7ng	
  Swirl	
  lessons	
  using	
  astRowRap	
  documenta7on,	
  
primarily	
  for	
  beginners	
  to	
  the	
  R	
  environment.	
  	
  

•  In	
  the	
  lesson	
  on	
  Linear	
  Discriminant	
  Analysis	
  	
  (LDA),	
  we	
  explain	
  the	
  
algorithm	
  using	
  the	
  light-­‐curve	
  data	
  from	
  Catalina	
  Real-­‐7me	
  Transient	
  
Survey	
  (CRTS).	
  



Next	
  7me	
  …	
  
•  Classes	
  (S3,	
  S4,	
  …)	
  


