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What	  is	  Data	  Wrangling?	  	  

(Also	  known	  as	  “Data	  Munging”)	  



hNps://jupyter.org	  
Browser	  test:	  hNps://try.jupyter.org	  



Python	  Packages	  of	  Interest	  

•  Numpy:	  support	  for	  crea0ng	  and	  efficiently	  
manipula0on	  large	  data	  structures	  

•  Matplotlib:	  visualiza0on	  of	  data	  through	  graphical	  
plots	  (requires	  numpy)	  

•  Scipy:	  collecRon	  of	  algorithms	  for	  scienRfic	  compuRng	  
•  Scikit-‐learn:	  collecRon	  of	  machine-‐learning	  algorithms	  
•  Pandas:	  data	  analysis	  tools	  +	  specialized	  data	  
structures	  

•  StaRsRcal	  Packages:	  Statsmodels	  +	  	  Rpy2(interface	  
between	  Python	  and	  R)	  



How	  do	  we	  access	  data?	  

•  Bulk	  downloads	  
•  API	  access	  
•  Web	  scraping	  



Sources	  of	  Error	  

•  Data	  entry	  	  
•  	  Measurement	  
•  	  DisRllaRon	  
•  	  Data	  integraRon	  



Data	  ManipulaRons	  

•  Filtering,	  or	  subse\ng:	  Remove	  observaRons	  
based	  on	  some	  condiRon	  

•  Transforming:	  add	  new	  variables	  or	  modify	  
exisRng	  variables	  (e.g.,	  log-‐transforming)	  

•  AggregaRng:	  collapse	  mulRple	  values	  into	  a	  
single	  value	  (e.g.,	  summing	  or	  taking	  means)	  

•  SorRng:	  change	  the	  order	  of	  values	  



Jupyter	  Python	  Notebook	  

Code	  review	  



Data	  Formats	  

•  Delimited	  values	  
•  Comma	  Separated	  Values	  (CSV)	  
•  Tab	  Separated	  Values	  (TSV)	  
•  Markup	  languages	  
– Hypertext	  Markup	  Language	  (HTML5	  /	  XML)	  
–  JavaScript	  Object	  NotaRon	  (JSON)	  
– Hierarchical	  Data	  Format	  (HDF5)	  

•  	  Ad	  hoc	  formats	  



ConsideraRons	  

•  Structured	  vs	  Unstructured	  Data	  
•  Database	  (SQL	  vs	  noSQL)	  



Caveats	  re	  CSV	  

•  CSVs	  have	  inherent	  schemas	  
– Schema	  loss	  (Db	  dump)	  
– RelaRonship	  loss	  –denormalized	  dump	  (a	  join	  of	  
two	  tables)	  

– Data	  DicRonary	  criRcal	  (data	  type	  etc)	  



Example	  

Date;	  B1;B2;CS1;CS2;DP;PD;R1;SU	  
28/01/2016;63;0;;27;16;15;4;22;	  



Code	  to	  Parse	  

Extracted_data	  =	  pandas.read_csv(’saddata.csv',	  
sep=';',	  parse_dates=['Date'],	  dayfirst=True,	  
index_col='Date')	  



Web	  Scraping	  	  

•  Gives	  access	  to	  data	  not	  contained	  in	  an	  API	  or	  
a	  file	  	  

•  Page-‐reading	  vs.	  Screen-‐reading	  	  
•  IP	  (Copyright	  +	  	  Trademark)	  
– Legal	  NoRces	  
– Review	  robots	  file	  	  
– Contact	  site	  or	  Digital	  media	  legal	  organizaRon	  



Our	  Goal:	  Data	  Standards	  +	  Ontologies	  

hNp://www.w3.org/TR/dwbp/	  



What	  data	  is	  okay	  to	  scrape?	  

•  Public	  
•  Non-‐sensiRve	  
•  Anonymized	  
•  Allowed	  by	  License/IP	  consideraRons	  
•  Fully	  referenced	  -‐cite	  source!	  	  



Public	  does	  not	  equal	  consent	  

hNp://openpsych.net/forum/showthread.php?
Rd=279	  



Developer	  Tools	  (Chrome)	  



QuesRon	  #1	  

•  How	  many	  incidents	  have	  occurred	  where	  
rate	  of	  paRent	  deaths	  for	  all	  cardiac	  surgical	  
procedures	  was	  "significantly	  higher"	  than	  the	  
New	  York	  statewide	  rate?	  	  



Where	  do	  we	  find	  the	  data	  to	  answer	  
this?	  	  
	  

health.data.ny.gov	  



QuesRon	  #2	  	  
•  How	  many	  FDA-‐approved	  drugs	  were	  
disconRnued	  that	  had	  Methadone	  as	  an	  acRve	  
ingredient?	  	  



ValidaRon	  of	  Query	  Results	  



To	  Do	  

•  IdenRfy	  a	  data	  set	  you	  wish	  to	  use	  for	  analysis	  
on	  the	  web.	  	  

•  Determine	  licensing	  /	  IP	  consideraRons	  
•  Determine	  if	  there	  is	  a	  data	  dicRonary	  
•  Assess	  data	  access/structure	  
•  Determine	  best	  way	  to	  extract	  data	  
•  Determine	  what	  manipulaRons	  etc	  will	  need	  
to	  be	  done	  to	  data	  	  


