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Project	
  1	
  

•  Choose	
  a	
  problem	
  related	
  to	
  the	
  work	
  we’ve	
  
done	
  so	
  far	
  in	
  the	
  course	
  
– Choose	
  a	
  different	
  dataset	
  and	
  perform	
  a	
  similar	
  
analysis	
  

– Perform	
  a	
  different	
  analysis	
  on	
  the	
  Senate	
  dataset	
  
to	
  answer	
  a	
  different	
  poliBcal	
  quesBon	
  

•  You	
  must	
  have	
  a	
  testable	
  hypothesis!	
  
– “Senators	
  who	
  vote	
  similarly	
  to	
  Sanders	
  are	
  
Democrats	
  and	
  senators	
  who	
  vote	
  differently	
  
from	
  Sanders	
  are	
  Republicans”	
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Due	
  Dates	
  
Proposal:	
  10/06	
  
Project:	
  10/13	
  



Project	
  1	
  

•  Proposal	
  
– Background	
  
– Claim	
  
– Data	
  
– Analysis	
  Steps	
  
– PotenBal	
  Roadblocks	
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Meet	
  with	
  TAs/instructor!	
  	
  
Ask	
  QuesBons!	
  



Project	
  1	
  

•  Proposal	
  
– Background	
  
– Claim	
  
– Data	
  
– Analysis	
  Steps	
  
– PotenBal	
  Roadblocks	
  

•  Project	
  
– All	
  Google	
  Spreadsheets	
  and	
  a	
  website	
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Meet	
  with	
  TAs/instructor!	
  	
  
Ask	
  QuesBons!	
  



Grading	
  Rubric	
  

•  Proposal	
  
– Clarity	
  
– Forethought	
  

•  Design	
  
•  ExecuBon	
  
– Did	
  you	
  do	
  it	
  right?	
  Handle	
  bad	
  data?	
  	
  

•  Website	
  (Google	
  Sites	
  –	
  easy!),	
  Analysis,	
  
Discussion	
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Proposal	
  Rubric	
  
•  Testable	
  hypothesis	
  
•  Problem	
  context	
  for	
  hypothesis	
  
•  Data	
  descripBon	
  (including	
  source)	
  
•  Steps	
  
–  I’ll	
  import	
  names	
  and	
  grades	
  into	
  two	
  columns;	
  
–  I’ll	
  compute	
  the	
  average	
  number	
  of	
  cases	
  per	
  region;	
  
–  I’ll	
  sort	
  by	
  the	
  number	
  of	
  occurrences.”	
  

– Numbered	
  
–  Specific	
  
– Manageable	
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Proposal	
  Rubric,	
  cont.	
  

•  How	
  will	
  hypothesis	
  be	
  evaluated	
  using	
  the	
  
results?	
  

•  What	
  would	
  validate/invalidate	
  the	
  hypothesis?	
  
•  DescripBon	
  of	
  a	
  visual	
  representaBon	
  of	
  results	
  
(or	
  reason	
  why	
  no	
  such	
  thing	
  is	
  appropriate)	
  

•  PotenBal	
  roadblocks	
  
–  Example:	
  “I	
  don’t	
  yet	
  know	
  how	
  to	
  measure	
  variability	
  
in	
  data”	
  

–  Example:	
  “Data	
  is	
  in	
  form	
  that	
  may	
  require	
  tricky	
  
manipulaBon”	
  (with	
  details).	
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~8h	
  of	
  focused	
  work	
  

Due	
  Dates	
  
Proposal:	
  10/06	
  
Project:	
  10/13	
  



Proposal	
  Rubric	
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hhp://catalog.data.gov/dataset	
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OK,	
  Last	
  Class	
  on	
  Senator	
  Ranking	
  

•  Learn	
  some	
  Google	
  Spreadsheets	
  tricks	
  first	
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Compare	
  Every	
  Pair	
  in	
  One	
  Table	
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1:1	
   1:2	
   1:3	
   1:4	
  
Alexander	
   Yea	
   Yea	
   Yea	
   Yea	
  
Ayo8e	
   Yea	
   Yea	
   Yea	
   Yea	
  
Baldwin	
   Nay	
   Yea	
   Yea	
   Yea	
  
Barrasso	
   Yea	
   Yea	
   Yea	
   Yea	
  

What	
  We	
  Have:	
  

What	
  We	
  Want:	
  
Alexander	
   Ayo8e	
   Baldwin	
   Barraso	
  

Alexander	
   1	
   0.314285714	
   0.085714286	
   0.117647059	
  

Ayo8e	
   0.314285714	
   1	
   0.657142857	
   0.647058824	
  

Baldwin	
   0.085714286	
   0.657142857	
   1	
   0.764705882	
  

Barrasso	
   0.117647059	
   0.647058824	
   0.764705882	
   1	
  



TRANSPOSE	
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•  Makes	
  a	
  “row”	
  array	
  into	
  a	
  “column”	
  array	
  or	
  
vice-­‐versa	
  

1
2
3

1	
  	
  2	
  	
  3	
  



SUMPRODUCT	
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Given	
  two	
  rows	
  of	
  the	
  same	
  length,	
  mulBply	
  the	
  
corresponding	
  cells	
  and	
  add	
  up	
  all	
  these	
  products.	
  



SUMPRODUCT	
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Given	
  two	
  rows	
  of	
  the	
  same	
  length,	
  mulBply	
  the	
  
corresponding	
  cells	
  and	
  add	
  up	
  all	
  these	
  products.	
  
	
  
	
  
(doesn’t	
  only	
  work	
  with	
  rows	
  –	
  the	
  selecBons	
  just	
  
have	
  to	
  be	
  the	
  same	
  “shape”)	
  



SUMPRODUCT	
  example	
  
A	
   B	
   C	
   D	
   E	
   F	
  

1	
   11	
   7	
   4	
  

2	
   0	
   2	
   1	
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The	
  formula	
  =SUMPRODUCT(A1:C1,	
  A2:C2)	
  gives	
  18:	
  	
  
	
  
(	
  11	
  x	
  0	
  )	
  +	
  (	
  7	
  x	
  2	
  )	
  +	
  (	
  4	
  x	
  1	
  )	
  
	
  
•  Two	
  ranges	
  have	
  to	
  have	
  same	
  length...and	
  both	
  horizontal	
  or	
  both	
  verBcal	
  
•  SUMPRODUCT	
  mulBplies	
  corresponding	
  elements;	
  sums	
  up	
  results	
  

•  Handy	
  when	
  one	
  row	
  contains	
  prices,	
  another	
  contains	
  quanBBes	
  
•  SUMPRODUCT	
  produces	
  the	
  total	
  cost	
  of	
  buying	
  things!	
  

•  You	
  can	
  use	
  TRANSPOSE	
  to	
  get	
  around	
  the	
  “both	
  horizontal”	
  restricBon:	
  see	
  HW.	
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1	
  for	
  a	
  Yea	
  
-­‐1	
  for	
  a	
  Nay	
  

0	
  for	
  Not	
  VoBng	
  

•  The	
  SUMPRODUCT	
  of	
  any	
  2	
  votes	
  tells	
  us	
  how	
  much	
  they	
  agree:	
  
+1	
  point	
  (good	
  J):	
  both	
  are	
  1	
  or	
  -­‐1	
  
-­‐1	
  point	
  (bad	
  L):	
  one	
  is	
  -­‐1	
  and	
  the	
  other	
  is	
  1	
  
0	
  points	
  (neutral):	
  at	
  least	
  one	
  did	
  not	
  vote	
  

We	
  redefine	
  

Back	
  to	
  voBng	
  

A	
   B	
   C	
   D	
   E	
   F	
  

1	
   Alexander	
   1	
   1	
   0	
   -­‐1	
   ...	
  

2	
   Ayohe	
   -­‐1	
   1	
   1	
   1	
   ...	
  



•  We’ve	
  got	
  this:	
  
	
  

	
  
	
  
•  Formula	
  to	
  compute	
  agree	
  -­‐	
  disagree	
  for	
  
Alexander	
  and	
  Ayohe?	
  
=SUMPRODUCT(B1:AQ1, B2:AQ2) 

•  Formula	
  to	
  compute	
  agree	
  +	
  disagree?	
  
=SUMPRODUCT(ARRAYFORMULA(ABS(B1:AQ1)), 
ARRAYFORMULA(ABS(B2:AQ2)))	
  

Back	
  to	
  voBng	
  

A	
   B	
   C	
   D	
   E	
   F	
  

1	
   Alexander	
   1	
   1	
   0	
   -­‐1	
   ...	
  

2	
   Ayohe	
   -­‐1	
   1	
   1	
   1	
   ...	
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Our	
  task:	
  
Do	
  this	
  for	
  every	
  pair	
  of	
  senators	
  

•  One	
  strategy:	
  
– For	
  each	
  pair	
  of	
  senators	
  

•  Form	
  an	
  agree/disagree	
  list	
  
•  Compute	
  its	
  sumproduct	
  
•  Compute	
  the	
  sumproduct	
  of	
  its	
  absolute	
  values	
  
•  Take	
  the	
  quoBent	
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Compare	
  Every	
  Pair	
  in	
  One	
  Table	
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1:1	
   1:2	
   1:3	
   1:4	
  
Alexander	
   Yea	
   Yea	
   Yea	
   Yea	
  
Ayo8e	
   Yea	
   Yea	
   Yea	
   Yea	
  
Baldwin	
   Nay	
   Yea	
   Yea	
   Yea	
  
Barrasso	
   Yea	
   Yea	
   Yea	
   Yea	
  

What	
  We	
  Have:	
  

What	
  We	
  Want:	
  
Alexander	
   Ayo8e	
   Baldwin	
   Barraso	
  

Alexander	
   1	
   0.314285714	
   0.085714286	
   0.117647059	
  

Ayo8e	
   0.314285714	
   1	
   0.657142857	
   0.647058824	
  

Baldwin	
   0.085714286	
   0.657142857	
   1	
   0.764705882	
  

Barrasso	
   0.117647059	
   0.647058824	
   0.764705882	
   1	
  



Making	
  labels	
  

•  Row	
  labels	
  are	
  easy:	
  copy	
  from	
  the	
  re-­‐coded	
  
vote	
  tab	
  

•  Column	
  labels????	
  
– Want	
  to	
  use	
  the	
  row	
  labels	
  
– But	
  we	
  want	
  to	
  “fill”	
  across	
  instead	
  of	
  down	
  

– Let’s	
  open	
  ACT	
  1-­‐4	
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Column	
  Labels	
  

•  SoluBon	
  1:	
  
–  In	
  cell	
  A3	
  of	
  your	
  table,	
  put	
  
=TRANSPOSE(PivotTable!A3:A99)	
  

– Takes	
  a	
  block	
  of	
  cells	
  and	
  “flips	
  it”	
  over	
  the	
  NW-­‐SE	
  
axis:	
  
	
  
	
  
	
  

•  Why	
  is	
  that	
  built	
  in?	
  	
  
– Part	
  of	
  “matrix	
  operaBons”	
  that	
  come	
  up	
  a	
  lot	
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Matrix	
  MulBplicaBon	
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Grocery	
  Store	
  Prices	
  (2	
  row	
  and	
  4	
  cols)	
  
	
  	
   Bread	
   Milk	
   Doz.	
  Eggs	
   Apples	
  
PriceRight	
   $3.09	
  	
   $2.90	
  	
   $1.85	
  	
   $1.15	
  	
  
Stop'n'Shop	
   $3.49	
  	
   $3.89	
  	
   $2.05	
  	
   $0.79	
  	
  

Grocery	
  Lists	
  (4	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
Bread	
   2	
   2	
   1	
  
Milk	
   1	
   0	
   2	
  
Doz.	
  Eggs	
   2	
   1	
   1	
  
Apples	
   2	
   4	
   3	
  

Food	
  Bills	
  (2	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
PriceRight	
   15,08	
   	
  	
   	
  	
  
Stop'n'Shop	
   	
  	
   	
  	
   	
  	
  

SUMPRODUCT(row	
  1,	
  column	
  1)	
  



Matrix	
  MulBplicaBon	
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Grocery	
  Store	
  Prices	
  (2	
  row	
  and	
  4	
  cols)	
  
	
  	
   Bread	
   Milk	
   Doz.	
  Eggs	
   Apples	
  
PriceRight	
   $3.09	
  	
   $2.90	
  	
   $1.85	
  	
   $1.15	
  	
  
Stop'n'Shop	
   $3.49	
  	
   $3.89	
  	
   $2.05	
  	
   $0.79	
  	
  

Grocery	
  Lists	
  (4	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
Bread	
   2	
   2	
   1	
  
Milk	
   1	
   0	
   2	
  
Doz.	
  Eggs	
   2	
   1	
   1	
  
Apples	
   2	
   4	
   3	
  

Food	
  Bills	
  (2	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
PriceRight	
   15,08	
  	
   12.63	
  	
   	
  	
  
Stop'n'Shop	
   	
  	
   	
  	
   	
  	
  

SUMPRODUCT(row	
  1,	
  column	
  2)	
  



Matrix	
  MulBplicaBon	
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Grocery	
  Store	
  Prices	
  (2	
  row	
  and	
  4	
  cols)	
  
	
  	
   Bread	
   Milk	
   Doz.	
  Eggs	
   Apples	
  
PriceRight	
   $3.09	
  	
   $2.90	
  	
   $1.85	
  	
   $1.15	
  	
  
Stop'n'Shop	
   $3.49	
  	
   $3.89	
  	
   $2.05	
  	
   $0.79	
  	
  

Grocery	
  Lists	
  (4	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
Bread	
   2	
   2	
   1	
  
Milk	
   1	
   0	
   2	
  
Doz.	
  Eggs	
   2	
   1	
   1	
  
Apples	
   2	
   4	
   3	
  

Food	
  Bills	
  (2	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
PriceRight	
   15.08	
  	
   12.63	
  	
   	
  	
  	
  	
  14.19	
  
Stop'n'Shop	
   	
  	
  	
  	
  	
  16.55	
   	
  	
   	
  	
  

SUMPRODUCT(row	
  2,	
  column	
  1)	
  



Matrix	
  MulBplicaBon	
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Grocery	
  Store	
  Prices	
  (2	
  row	
  and	
  4	
  cols)	
  
	
  	
   Bread	
   Milk	
   Doz.	
  Eggs	
   Apples	
  
PriceRight	
   $3.09	
  	
   $2.90	
  	
   $1.85	
  	
   $1.15	
  	
  
Stop'n'Shop	
   $3.49	
  	
   $3.89	
  	
   $2.05	
  	
   $0.79	
  	
  

Grocery	
  Lists	
  (4	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
Bread	
   2	
   2	
   1	
  
Milk	
   1	
   0	
   2	
  
Doz.	
  Eggs	
   2	
   1	
   1	
  
Apples	
   2	
   4	
   3	
  

Food	
  Bills	
  (2	
  rows	
  and	
  3	
  cols):	
  
	
  	
   Bob	
   Carol	
   Dina	
  
PriceRight	
   15.08	
   12.63	
   14.19	
  
Stop'n'Shop	
   16.55	
   12.19	
   15.69	
  

MMULT(GREEN,ORANGE)	
  



How	
  can	
  this	
  help	
  with	
  our	
  Senators?	
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MMULT	
  

Alexander	
   Ayo8e	
   Baldwin	
   Barrasso	
  
Alexander	
  

	
  4	
   -­‐2	
   	
  3	
   	
  1	
  
Ayo8e	
   -­‐2	
   	
  4	
   -­‐1	
   1	
  
Baldwin	
  

	
  3	
   -­‐1	
   	
  3	
   0	
  
Barrasso	
  

1	
   	
  1	
  	
   	
  0	
   3	
  

TRANSPOSE	
  

RESULT:	
  Agreements	
  -­‐	
  Disagreements	
  

and	
  

1:1	
  
	
  1	
   	
  1	
   	
  1	
   	
  	
  1	
  

1:2	
  
	
  1	
   -­‐1	
   	
  1	
   	
  	
  0	
  

1:3	
  
	
  1	
   	
  -­‐1	
   	
  0	
   	
  	
  1	
  

1:4	
  
	
  1	
   	
  -­‐1	
  	
   	
  1	
   	
  -­‐1	
  

Al
ex
an
de

r	
  

Ay
oh

e	
  

Ba
ld
w
in
	
  

Ba
rr
as
so
	
  



How	
  can	
  this	
  help	
  with	
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MMULT	
  

Alexander	
   Ayo8e	
   Baldwin	
   Barrasso	
  
Alexander	
  

	
  4	
   	
  4	
   	
  3	
   	
  3	
  
Ayo8e	
   	
  4	
   	
  4	
   	
  3	
   	
  3	
  
Baldwin	
  

	
  3	
   	
  3	
   	
  3	
   	
  2	
  
Barrasso	
  

3	
   	
  3	
  	
   	
  2	
   	
  3	
  

TRANSPOSE	
  of	
  ABS	
  

RESULT:	
  Agreements	
  +	
  Disagreements	
  

and	
  

ABS	
  

1:1	
  
	
  1	
   1	
   	
  1	
   	
  1	
  

1:2	
  
	
  1	
   	
  1	
   	
  1	
   	
  0	
  

1:3	
  
	
  1	
   	
  1	
   	
  0	
   	
  1	
  

1:4	
  
	
  1	
   	
  1	
  	
   	
  1	
   	
  1	
  

Al
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r	
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e	
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ACT	
  1-­‐4	
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•  Work	
  with	
  your	
  neighbor	
  
•  Ask	
  lots	
  of	
  quesBons	
  
•  Let	
  us	
  know	
  when	
  you’re	
  done	
  with	
  the	
  4-­‐
senator	
  version	
  

	
  



What	
  can	
  we	
  do	
  with	
  similarity	
  table?	
  

•  Look	
  for	
  very	
  similar	
  people	
  
– Use	
  color	
  to	
  help!	
  

•  Reorder	
  the	
  list	
  to	
  move	
  similar	
  people	
  near	
  
each	
  other	
  

•  If	
  A	
  is	
  similar	
  to	
  B,	
  and	
  B	
  similar	
  to	
  C...	
  
–  Is	
  A	
  similar	
  to	
  C?	
  	
  

•  Results	
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Discoveries	
  

•  Two	
  major	
  blocks	
  
– Democrats	
  
– Republicans	
  

•  Some	
  oddballs	
  
– Democrat	
  In	
  Name	
  Only	
  (DINO)	
  
–  ...	
  (RINO)	
  

•  Substructure	
  
– Blue	
  Dog	
  Democrats	
  
– Mountain-­‐state	
  republicans?	
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Conclusion	
  

•  What	
  mahers	
  isn’t	
  liberal	
  vs	
  conservaBve...	
  
•  It’s	
  the	
  network	
  structure	
  in	
  the	
  senate!	
  
– Who	
  is	
  in	
  what	
  group,	
  what	
  subgroup,	
  etc.	
  
– Who	
  are	
  connectors	
  between	
  groups?	
  	
  

•  ComputaBon	
  enabled	
  this	
  insight.	
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