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Practical	  Assignment:	  Visualizing	  Data	  with	  Tableau	  
	  
	  
1.	  Introduction	  
	  
This	  document	  describes	  the	  practical	  assignment	  coming	  together	  with	  the	  Visual	  Analytics	  for	  
Big	  Data	  course.	  The	  aim	  of	  this	  assignment	  is	  to	  put	  you	  in	  the	  position	  of	  actual	  designers	  and	  
users	   of	   interactive	  visual	   analytics	   applications.	  During	   this	   step-‐by-‐step	  assignment,	   you	  will	  
use	  Tableau	  –	  a	  state-‐of-‐the-‐art	  visual	  analytics	  framework	  –	  to	  analyze	  a	  real-‐world	  dataset	  to	  
answer	  several	  questions	  concerning	  the	  real-‐world	  data	  at	  hand.	  For	  this,	  you	  will	  first	  design	  
and	  next	  use	  several	   interactive	  visualizations	  with	  Tableau.	  The	  techniques	  to	  use	  during	   this	  
assignment	  combine	  the	  theoretical	  and	  practical	  information	  provided	  during	  the	  course.	  	  
	  
2.	  Dataset	  
	  
The	  provided	  dataset	   comes	   from	  a	   real-‐world	   context.	  Recently,	   the	   city	   of	   Seattle	   (USA)	  has	  
committed	   itself	   to	   an	   open	   data	   and	   transparency	   policy:	   The	   information	   collected	   by	   the	  
various	  departments	  of	  the	  city	  during	  their	  daily	  functioning	  is	  made	  publicly	  available	  for	  free	  
to	   all	   interested	   parties.	   Organizations	   and	   citizens	   can	   now	   use	   this	   data	   to	   query	   it	   to	   find	  
answers	   to	  specific	  questions.	   In	  particular,	   they	  can	  create	  visualizations	  of	   the	  data	   to	  better	  
understand	  and	  communicate	  about	  how	  the	  city	  operates.	  	  
	  
The	   entire	   data	   collection	   of	   the	   city	   of	   Seattle	   is	   available	   at	   http://data.seattle.gov.	   Data	   is	  
organized	  under	  various	  categories	   (e.g.	   city	  business,	  education,	  permitting,	  public	  safety	  and	  
so	   on).	   In	   each	   category,	   several	   datasets	   are	   available.	   These	   can	   be	   used	   in	   three	   different	  
ways:	  
	  
Online	  browsing	  
	  
Users	   can	   select	   a	   dataset	   and	  browse	   through	   the	   actual	   data	   values.	   In	  most	   cases,	   datasets	  
consist	  of	   (large)	   tables	  where	   rows	   indicate	   records	   (observations)	   and	   columns	   indicate	   the	  
various	  attributes	  (dimensions)	  measured	  per	  observation.	  Below	  is	  shown	  an	  example	  of	  such	  a	  
dataset,	  called	  Seattle	  Police	  Department	  911	  Incident	  Response.	  The	  raw	  data	  is	  stored	  as	  a	  
table,	  where	  every	  row	  is	  an	  incident	  reported	  to	  the	  police	  alarm	  number	  911	  and	  the	  columns	  
indicate	  various	  attributes	  stored	  per	  incident	  (e.g.	  type	  of	  incident,	  location	  in	  the	  city,	  response	  
time	  of	  the	  police,	  and	  so	  on).	  
	  
The	   dataset	   is	   a	   very	   good	   example	   of	   real-‐world	   information	   whose	   analysis	   requires	  
interactive	  visualization	  techniques.	  Indeed,	  the	  data	  is	  	  
	  
• large	  –	  the	  dataset	  contains	  1213480	  records	  (incidents	  having	  taken	  place	  in	  the	  city	  over	  a	  

period	  of	  several	  years);	  
• multidimensional	  –	  there	  are	  20	  dimensions	  or	  columns;	  
• hybrid	  –	  columns	  are	  of	  various	   types	  such	  as	  date/time,	  geolocation,	  categorical,	   text,	  and	  

quantitative;	  
• time-‐dependent	  –	  data	  records	  are	  gathered	  over	  a	  period	  of	  several	  years.	  
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Figure	  1:	  Browsing	  the	  raw	  data	  of	  Seattle	  police	  incident	  response	  

Online	  visualization	  
	  
The	  site	  data.seattle.gov	  offers	  several	  options	  to	  create	  visualizations	  of	  this	  data.	  These	  can	  be	  
constructed	   directly	   in	   the	   browser,	   without	   having	   to	   use	   any	   external	   third-‐party	   tool	   or	  
programming	  skills.	  	  
	  

	  
Figure	  2:	  Visualization	  of	  incidents	  density	  

Figure	  2	  shows	  an	  example	  of	  such	  a	  visualization.	  Here,	  we	  display	  the	  density	  of	  incidents	  on	  a	  
map	  of	  Seattle.	  Dark	  red	  circles	  with	  labels	  indicate	  the	  number	  of	  incidents	  per	  city	  district.	  A	  
nice	  (though	  quite	  crude)	  example	  of	  a	  heat	  map,	  or	  density	  map!	  
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Offline	  analysis	  
	  
While	   the	   online	   options	   offered	   by	   data.seattle.gov	   help	   in	   getting	   a	   quick	   impression	   of	   the	  
data	   at	   hand,	   they	   are	   limited.	  Browsing	  very	   large	   raw	  data	   tables	   is	   not	   very	   insightful.	   The	  
visualization	  options	  offered	  by	  the	  site	  are	  also	  limited	  in	  terms	  of	  flexibility.	  For	  large	  datasets	  
(over	   roughly	   100K	   records),	   creating	   and	  manipulating	   visualizations	   in	   the	   browser	   is	   also	  
quite	  slow.	  
	  
For	  such	  situations,	  it	  is	  better	  to	  download	  the	  data	  to	  analyze	  it	  offline.	  In	  this	  assignment,	  we	  
will	  do	  this	  using	  Tableau.	  	  
	  
First,	  download	  and	  install	  Tableau	  from	  www.tableau.com.	  Obtaining	  a	  free	  copy	  of	  the	  tool	  is	  
very	   easy	   –	   just	   search	   for	  Tableau	  Public,	  make	   an	   account	   in	   the	   cloud	   (you	  will	   use	   this	   to	  
publish	  your	  visualizations	  also),	  download	  the	  tool,	  and	  install	  it.	  Binaries	  are	  provided	  for	  the	  
most	  common	  platforms,	  like	  Windows	  and	  Mac	  OSX.	  
	  
Next,	  get	  the	  data.	  Download	  the	  aforementioned	  Seattle	  dataset	  and	  save	  it	  as	  
	  
Seattle_Police_Department_911_Incident_Response.csv	  
	  
The	   dataset	   is	   roughly	   315	   MB	   (can	   be	   larger,	   the	   file	   is	   dynamically	   updated).	   It	   is	   a	   CSV	  
(comma	  separated	  value)	  text	  file	  containing	  the	  raw	  data	  table	  already	  shown	  in	  Figure	  1.	  	  
	  
Note:	  An	  offline	  copy	  of	  this	  dataset	  is	  also	  made	  available	  on	  the	  course’s	  website.	  This	  offline	  
copy	  does	  not	  offer	  the	  most	  up-‐to-‐date	  version	  of	  the	  dataset.	  However,	  do	  use	  the	  offline	  copy	  
only	   if	  you	  cannot	  get	  hold	  of	   the	   live	  data,	  and	  only	  after	  having	  discussed	  this	   issue	  with	  the	  
course	  teacher!	  
	  
3.	  Loading	  the	  data	  
	  
Use	  Tableau’s	   ‘open	   text	   file’	  option	   to	   load	   the	  CSV	  dataset.	  When	  doing	   this,	   the	  Data	  Source	  
view	   appears	   showing	   an	   image	   similar	   to	   the	   one	   in	   Figure	   3.	  We	   see	   here	   that	   each	   record	  
(incident)	   has	   several	   columns	   (attributes).	   A	   short	   explanation	   of	   the	   most	   important	  
attributes,	  including	  their	  types,	  is	  given	  next.	  	  
	  
Note:	  As	  the	  dataset	  is	  quite	  large,	  expect	  some	  delays	  (several	  seconds)	  when	  manipulating	  the	  
data	  within	  Tableau,	  depending	  on	  your	  computer.	  
	  

	  
Figure	  3:	  View	  of	  the	  dataset	  in	  Tableau's	  Data	  Source	  
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At	  Scene	  Time	  (date	  &	  time):	  
Records	  the	  actual	  moment	  when	  the	  police	  arrived	  at	  the	  scene	  of	  an	  incident.	  
	  
District/Sector	  (text/categorical):	  
Records	  the	  location	  of	  the	  incident	  in	  a	  specific	  sector	  of	  Seattle.	  
	  
Event	  Clearance	  Date	  (date	  &	  time):	  
Records	  the	  actual	  moment	  when	  the	  incident	  was	  declared	  closed	  (fully	  analyzed)	  by	  the	  police.	  
	  
Event	  Clearance	  Description	  (text/categorical):	  
Records	  a	  short	  textual	  description	  of	  how	  the	  event	  was	  classified	  after	  closure.	  
	  
Event	  Clearance	  Group	  (text/categorical):	  
Records	  a	  high-‐level	  classification	  of	  the	  type	  of	  event	  clearance	  (how	  the	  event	  was	  categorized	  
by	  the	  police	  after	  it	  was	  analyzed).	  43	  different	  categories	  exist	  here.	  
	  
Event	  Clearance	  SubGroup	  (text/categorical):	  
Records	  a	   finer-‐grained	   classification	  of	   the	   type	  of	   event	   clearance.	  That	   is,	   per	   type	  of	   event	  
clearance	   group,	   we	   have	   several	   subgroups	   of	   events.	   For	   example,	   disturbances	   (event	  
clearance	   group)	   can	   be	   sub-‐classified	   in	   generic	   and	   noise-‐related	   disturbances	   (two	   event	  
clearance	  subgroups).	  
	  
Hundred	  Block	  Location	  (text/location):	  
Records	  the	  location	  of	  the	  incident,	  stored	  in	  terms	  of	  a	  block-‐numbering	  scheme	  for	  the	  city	  of	  
Seattle.	  An	  example	  value	  is:	  1XX	  BLOCK	  of	  22ND	  AVE	  NE.	  
	  
Incident	  Location	  (location):	  
Records	  the	  (latitude,longitude)	  location	  of	  the	  incident	  as	  a	  pair	  of	  quantitative	  values.	  
	  
Initial	  Type	  Description	  (text/categorical):	  
Records	   a	   short	   textual	   description	   of	   how	   the	   event	   was	   recorded	   when	   initially	   reported.	  
Similar	  to	  Event	  Clearance	  Description,	  but	  referring	  to	  the	  initial	  moment	  when	  the	  event	  was	  
reported.	  
	  
Initial	  Type	  Group	  (text/categorical):	  
Records	   a	   high-‐level	   classification	   of	   the	   type	   of	   the	   event	   when	   it	   was	   initially	   reported.	   41	  
different	  categories	  exist	  here.	  Note	  that	  these	  are	  not	  the	  same	  types	  of	  categories	  as	  present	  in	  
the	  Event	  Clearance	  Group	  (though,	  the	  two	  attributes	  share	  some	  common	  categories).	  
	  
Initial	  Type	  Subgroup	  (text/categorical):	  
Records	  a	  finer-‐grained	  classification	  of	  the	  type	  of	  event	  as	  it	  was	  reported.	  That	  is,	  per	  type	  of	  
Initial	  Type	  Group,	  we	  have	  several	  subgroups	  of	  events.	  This	  is	  similar	  to	  how	  we	  have	  several	  
Event	  Clearance	  Subgroups	  in	  the	  Event	  Clearance	  Group	  categories.	  
	  
Zone/Beat	  (text/categorical):	  
Records	  the	  location	  of	  the	  event	  in	  terms	  of	  the	  Seattle	  police	  zones.	  	  
	  
Cad	  CDW	  ID	  (measure):	  
Records	  the	  ID	  of	  the	  reported	  incident.	  
	  
CAD	  Event	  Number	  (measure):	  
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Records	  another	  type	  of	  ID	  of	  the	  reported	  incident.	  As	  far	  as	  we	  can	  see,	  this	  is	  an	  unique	  ID	  per	  
incident	  (row	  in	  the	  data	  table).	  
	  
Latitude	  (location):	  
Records	  the	  latitude	  of	  the	  location	  of	  the	  event.	  Same	  data	  as	  the	  1st	  component	  of	  the	  Incident	  
Location	  pair.	  
	  
Longitude	  (location):	  
Records	   the	   longitude	   of	   the	   location	   of	   the	   event.	   Same	   data	   as	   the	   2nd	   component	   of	   the	  
Incident	  Location	  pair.	  
	  
Number	  of	  records	  (measure):	  
This	  data	   field	   is	  automatically	  synthesized	  by	  Tableau	  and	  gives	  the	  number	  of	  records	  (table	  
rows)	  having	  the	  same	  values	  for	  a	  given	  set	  of	  columns	  (attributes).	  We	  will	  see	  next	  how	  to	  use	  
this	  field	  in	  our	  visualizations.	  
	  
	  
4.	  Creating	  visualizations	  
	  
To	  create	  visualizations,	   click	   the	   ‘New	  sheet’	   icon	   in	   the	  bottom	  toolbar	  of	  Tableau.	  Typically,	  
you	  will	  create	  one	  new	  visualization	  per	  sheet.	  This	  is	  the	  easiest	  way.	  
	  
Important	  Note:	  When	  browsing	  the	  data	  (either	   in	  Tableau’s	  Data	  Source	  view	  or	   the	  online	  
raw	  table	  view	  of	  seattle.data.gov),	  you	  will	  notice	   that	  several	  cells	  are	  empty.	  These	   indicate	  
missing	  data.	  It	  is	  important	  for	  several	  of	  the	  assignment	  steps	  to	  filter	  out	  missing	  data	  values.	  
This	   can	   be	   done	   by	   dragging	   various	   fields,	   in	   a	   sheet,	   into	   the	   Filters	   panel.	   Then,	   you	   can	  
configure	   filters	   to	   exclude	   data	   records	   having	  Null	   values	   for	   specific	   fields	   (Null	   is	   the	  way	  
Tableau	   indicates	   that	   there	   is	  missing	  data	   for	  a	  certain	   field	   for	  certain	  records).	  Sometimes,	  
however,	  it	  is	  important	  to	  keep	  the	  Null	  values,	  depending	  on	  the	  type	  of	  question	  to	  answer.	  
	  
Way	  of	  working	  
	  
You	  will	  get	  next	  several	  tasks	  to	  complete	  on	  the	  Seattle	  police	  incidents	  dataset.	  For	  each	  task,	  
	  
• Read	  the	  task	  description	  (as	  stated	  on	  the	  next	  pages).	  Each	  task	  has	  a	  number	  of	  questions	  

that	   it	   should	  answer.	  Try	   to	  construct	  yourself	  one	  or	   several	  visualizations	  with	  Tableau	  
that	  cover	  this	  task	  –	  that	  is,	  answer	  the	  task’s	  questions.	  Next,	  use	  these	  visualizations,	  and	  
try	  to	  answer	  the	  questions.	   	  Be	  critical	  in	  finding	  the	  limitations	  of	  your	  visualizatons	  (e.g.	  
they	  don’t	  answer	  the	  questions	  fully,	  or	  they	  do	  so	  but	  they	  are	  hard	  to	  use	  or	  explore).	  If	  so,	  
refine	   the	   design.	   Save	   your	   iterative	   designs,	   and	   explain	   in	   which	   way	   latter	   designs	  
improve	  on	  the	  former	  ones.	  
	  
Save	   the	   visualizations	   as	   a	   Tableau	   workbook	   in	   your	   Tableau	   Public	   online	   account.	  
Alternatively,	  if	  you	  have	  Tableau	  Desktop,	  you	  can	  save	  the	  visualizations	  as	  a	  workbook	  file	  
(*.twbx)	  on	  your	  local	  computer.	  
	  

• For	  each	  question,	  describe	  the	  answer	  you	  have	  obtained.	  Document	  your	  answer	  with	  the	  
description	  of	  the	  visualization	  construction;	  the	  reasons	  why	  you	  used	  this	  visualization;	  a	  
description	   of	   the	   parameter	   settings	   and	   why	   you	   preferred	   these;	   a	   description	   of	   the	  
results	  (based	  on	  snapshots);	  and	  a	  critique	  of	  the	  strong	  and	  weak	  points	  of	  your	  solution,	  
including	  how	  you	  could	  improve	  it,	  e.g.	  using	  different	  visualization	  tools	  discussed	  during	  
the	  course.	  
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Task	  1:	  Exploring	  the	  incidents’	  geographical	  distribution	  
	  
Aim:	  Incidents	  happen	  at	  different	  locations	  throughout	  the	  Seattle	  area.	  The	  aim	  of	  this	  task	  
is	  to	  get	  an	  idea	  of	  how	  the	  incidents	  are	  distributed	  over	  Seattle.	  	  
	  
Questions	  
	  
Q1.1:	   	   	   Are	   there	   high	   variations	   of	   incident	   densities	   over	   Seattle?	   Which	   are	   the	   low-‐
density	  zones?	  Which	  are	  the	  high-‐density	  zones?	  
	  
Q1.2:	   	   	   Are	   there	   high	   variations	   of	   incident	   densities	   over	   Seattle	   for	   specific	   types	   of	  
incidents?	  Which	  are	  these	  types	  and	  which	  are	  the	  variations	  you	  found?	  
	  
	  
	  
Task	  2:	  Exploring	  the	  incidents’	  geographical	  and	  temporal	  distribution	  
	  
Q2.1:	  	  	  	  	  	  Do	  you	  see	  a	  different	  spatial	  distribution	  of	  incidents	  over	  the	  different	  years?	  If	  so,	  
which	  are	  the	  differences	  you	  found?	  
	  
Q2.2:	   	   	   	   Are	   there	   zones	  with	   a	   consistent	   low	   incident	   density	   over	   all	   years?	   Are	   there	  
zones	  with	  a	  consistent	  high	  incident	  density	  over	  all	  years?	  
	  
	  
	  
Task	  3:	  Exploring	  the	  resolution	  speed	  
	  
Q3.1:	  	  	  	  	  What	  is	  the	  average	  resolution	  speed	  to	  an	  incident?	  Resolution	  speed	  is	  defined	  as	  
the	  difference	  between	  the	  Event	  Clearance	  Date	  value	  (moment	  when	  the	  police	  closed	  the	  
file	  of	  an	  incident)	  and	  the	  At	  Scene	  Time	  value	  (moment	  when	  the	  police	  arrived	  at	  the	  scene	  
of	  the	  incident).	  	  
	  
Q3.2:	   	   	   Are	   there	   certain	   types	   of	   incidents	   having	   a	   much	   lower	   resolution	   speed	   than	  
others?	  If	  so,	  which	  are	  these?	  
	  
Q3.3:	  	  	  	  	  	  Does	  the	  resolution	  speed	  depend	  on	  the	  time	  period	  (e.g.,	  year,	  season	  of	  the	  year)?
	   	  
	  
	  
Task	  4:	  Exploring	  the	  incidents’	  classification	  
	  
Q4.1:	   	   	   Incidents	   have	   two	   types:	   the	   type	   of	   the	   incident	   at	   the	  moment	   it	  was	   reported	  
(Initial	   Type	   Group)	   and	   the	   type	   of	   the	   incident	   after	   it	   has	   been	   studied	   and	   classified	  
(Event	  Clearance	  Group).	  Obviously,	   there	   should	  be	   some	  kind	  of	   correlation	  of	   the	   latter	  
with	   the	   former	   (for	   instance,	   incidents	   reported	   as	   robberies	   are	   very	   likely	   to	   be	   also	  
classified	  finally	  as	  robberies).	  How	  strong	  is	  this	  correlation?	  
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Q4.2:	  	  	  	  	  	  How	  do	  the	  total	  number	  of	  incidents	  break	  down	  per	  incident	  reported	  type	  (Initial	  
Type	  Group)	  and	  incident	  resolution	  type	  (Event	  Clearance	  Group)?	  
	  
Q4.3:	   	   	   	   How	   do	   the	   total	   number	   of	   incidents	   break	   down	   per	   incident	   resolution	   type	  
(Event	  Clearance	  Group)	  and	  incident	  resolution	  subtype	  (Event	  Clearance	  Subgroup)?	  
	  
	  
	  
Task	  5:	  	  Exploring	  the	  incidents’	  temporal	  distribution	  
	  
Q5.1:	  	   	   	   	  	  How	  do	  the	  different	  types	  of	  incidents	  (as	  represented	  by	  Event	  Clearance	  Group)	  
vary	  in	  number	  over	  the	  different	  years?	  Do	  you	  see	  different	  types	  of	  incidents	  having	  the	  
same	  temporal	  variation	  pattern	  over	  the	  same	  year(s)?	  

	  
Q5.2:	   	   	   	   	  How	  do	   the	   different	   types	   of	   reported	   incidents	   (as	   represented	  by	   Initial	   Type	  
Group)	  vary	  over	  the	  24	  hours	  of	  a	  day,	  for	  the	  entire	  data	  collection?	  Are	  there	  certain	  hours	  
having	  a	  higher	  rate	  of	  reported	  incidents?	  	  
	  
Q5.3:	   	   	   	   	  How	  long	  does	  it	  take	  to	  clear	  incidents,	  as	  a	  function	  of	  the	  hour	  when	  they	  were	  
reported?	   For	   example,	   do	   incidents	   reported	   at	   noon	   get	   cleared	   faster	   than	   incidents	  
reported	  in	  the	  middle	  of	  the	  night?	  
	  


