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An	  Example	  
Predic'on	  Market	  

•  A	  random	  variable,	  e.g.	  
	  
	  

•  Turned	  into	  a	  financial	  instrument	  payoff	  =	  
realized	  value	  of	  variable	  

$100 if $0 if 
I am entitled to: 

Will Hillary Clinton win 
2016 Presidential election? (Y/N) 

Clinton 
wins 

Other 
wins 



Trade	  Elec'ons	  Like	  Stocks	  
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Does	  it	  work?	  	  
Yes,	  evidence	  from	  real	  markets,	  laboratory	  
experiments,	  and	  theory	  	  

–  Racetrack	  odds	  beat	  track	  experts	  [Figlewski	  1979]	  	  
–  Orange	  Juice	  futures	  improve	  weather	  forecast	  [Roll	  1984]	  	  
–  I.E.M.	  beat	  poli'cal	  polls	  451/596	  	  [Forsythe	  1992,	  1999][Oliven	  1995]

[Rietz	  1998][Berg	  2001][Pennock	  2002]	  

–  HP	  market	  beat	  sales	  forecast	  6/8	  [Plo^	  2000]	  
–  Sports	  be_ng	  markets	  provide	  accurate	  forecasts	  of	  game	  
outcomes	  [Gandar	  1998][Thaler	  1988][Debnath	  EC’03][Schmidt	  2002]	  

–  Laboratory	  experiments	  confirm	  informa'on	  aggrega'on	  
[Plo^	  1982;1988;1997][Forsythe	  1990][Chen,	  EC’01]	  

–  Theory:	  “ra'onal	  expecta'ons” [Grossman	  1981][Lucas	  1972]	  
Performance	  of	  Kelly	  be^ors	  [Beygelzimer	  et	  al.	  2012]	  

– Market	  games	  work	  [Servan-‐Schreiber	  2004][Pennock	  2001]	  

[Thanks: Yiling Chen] 



Does	  it	  work?	  	  



Predic'on	   Likelihood	  

VA:	  Romney	   98.7%	  

MA:	  Romney	   99.6%	  

VT:	  Romney	   97.5%	  

ID:	  Romney	   95.7%	  

GA:	  Gingrich	   98.0%	  

OH:	  Romney	   82.6%	  

OK:	  Santorum	   88.6%	  

ND:	  Romney	   72.1%	  

AK:	  Romney	   82.6%	  

TN:	  Santorum	   57.1%	  

	  
	  

•  Predic'ons	  as	  of	  
2:52	  p.m.	  ET	  
Monday,	  March	  5,	  2012	  

Super	  Tuesday	  2012	  
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Predic'on	   Likelihood	  

VA:	  Romney	   98.7%	  

MA:	  Romney	   99.6%	  
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GA:	  Gingrich	   98.0%	  
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OK:	  Santorum	   88.6%	  

ND:	  Romney	   72.1%	  

AK:	  Romney	   82.6%	  

TN:	  Santorum	   57.1%	  

total	   872.5%	  

Expected	  num	  
correct	  

8.725	  

•  Predic'ons	  as	  of	  
2:52	  p.m.	  ET	  
Monday,	  March	  5,	  2012	  

Super	  Tuesday	  2012	  



Conditional probability	

“logistic regression”	

“combinatorial prediction markets”	




Oscar	  Sunday	  2015	  

Feb 22, 2015: Expected 82%���
Feb 23: Got 20/24 right = 83%	


[Source: David Rothschild]	




Oscar	  Sunday	  2015	  

[Source: David Rothschild]	




Example:	  IEM	  

[Source: Berg, DARPA Workshop, 2002] 



Example:	  IEM	  

[Source: Berg, DARPA Workshop, 2002] 



Real	  Time	  



Predic'on	   Likelihood	  

VA:	  Romney	   98.7%	  

MA:	  Romney	   99.6%	  

VT:	  Romney	   97.5%	  

ID:	  Romney	   95.7%	  

GA:	  Gingrich	   98.0%	  

OH:	  Romney	   82.6%	  

OK:	  Santorum	   88.6%	  

ND:	  Romney	   72.1%	  

AK:	  Romney	   82.6%	  

TN:	  Santorum	   57.1%	  

total	   872.5%	  

Expected	  num	  
correct	  

8.725	  

•  Prior	  to	  MI	  primary,	  Santorum	  
favored	  in	  Ohio:	  leading	  polls	  by	  
wide	  margin	  

•  Within	  hours	  of	  Romney	  winning	  
MI,	  OH	  predic'on	  market	  swung	  to	  
Romney	  

•  New	  York	  Times	  Nate	  Silver’s	  poll-‐
based	  forecast	  a	  couple	  days	  
behind	  at	  least	  

Real	  Time	  



GOP	  Primary:	  Polls	  vs	  Markets	  



Answering	  ?-‐mark	  headlines	  with	  data	  

•  Reuters:	  “The	  dominant	  narra've,	  the	  day	  a2er	  the	  presiden'al	  elec'on,	  is	  the	  
triumph	  of	  the	  quants.”	  

•  Mashable:	  “here	  is	  the	  absolute,	  undoubted	  winner	  of	  this	  elec'on:	  Nate	  Silver	  and	  
his	  running	  mate,	  big	  data.”	  

•  ReadWrite:	  “This	  is	  about	  the	  triumph	  of	  machines	  and	  soDware	  over	  gut	  ins'nct”	  

[Santorum’s] odds of winning the nomination rose slightly, to a 
non-negligible 11.3 percent likelihood to Romney's 79.5	




Condi'onals	  

•  Pr(Clinton	  wins	  elec'on)	  
≈	  Pr(Clinton	  wins	  Dem	  nomina'on	  &	  elec'on)	  
=	  47.6	  -‐	  48.5%	  	  

•  Pr(Clinton	  wins	  Dem	  nomina'on)	  
=	  72.5	  -‐	  75.2%	  

•  Pr(elec'on|nomina'on)	  =elec&nom/nom	  
=	  Probability	  she	  wins	  elec'on	  if	  nominated	  
=	  0.48/0.74	  
=	  63.3	  -‐	  66.9%	  



Condi'onals	  

•  Causes	  of	  win	  
– Probability	  she	  wins	  elec'on	  if	  nominated	  
– Probability	  she	  wins	  if	  unemployment	  <7%	  
– Probability	  she	  wins	  if	  ISIS	  controls	  Mosul	  

•  Effects	  of	  win	  
– Unemployment	  rate	  if	  she	  wins	  
– War	  casual'es	  if	  she	  wins	  
– Tax	  rates,	  S&P,	  GDP,	  currency,	  global	  temps,	  
consumer	  confidence,	  infla'on,	  deficit,	  ...	  



Condi'onals	  

– Cancer	  rates	  if	  landfill	  reduced	  
– Cancer	  rates	  if	  carbon	  emissions	  reduced	  
– GDP	  if	  carbon	  tax	  
– global	  temps	  if	  carbon	  tax	  
–  ...	  
– “happiness”	  if	  X	  



Decision	  Markets	  

•  Condi'on	  on	  a	  decision	  [Hanson	  1999]	  
•  Example	  1:	  elec'on	  
•  Example	  2:	  fire	  CEO?	  
Microso2	  stock	  price	  if	  CEO	  fired	  
	   	   	   	   	  >?	  =?	  <?	  
Microso2	  stock	  price	  if	  CEO	  not	  fired	  

•  Guidance	  to	  actually	  make	  the	  decision	  



Correla'on	  ≠	  Causa'on	  

•  In	  a	  world	  where	  CEO	  is	  fired,	  company	  likely	  
doing	  poorly	  

•  In	  a	  world	  where	  Ron	  Paul	  wins	  Republican	  
nomina'on,	  some	  new	  development	  (e.g.,	  
Snowden	  II)	  may	  make	  his	  general	  elec'on	  
candidacy	  especially	  strong.	  Different	  than	  
simply	  anoin'ng	  him	  the	  nominee.	  



Thought	  Experiment	  =	  Causa'on	  

•  If	  CEO	  firing	  is	  random,	  condi'onal	  does	  
reflect	  (beliefs	  about)	  causa'on	  

•  If	  CEO	  firing	  is	  determinis'c	  based	  on	  market,	  
incen'ves	  get	  distorted	  

•  As	  long	  as	  CEO	  firing	  is	  par'ally	  random,	  can	  
recover	  (beliefs	  about)	  causa'on	  
[Chen	  et	  al.	  2011]	  



Predic'on	  Markets	  

Work	  for	  events	  that	  are	  
•  Objec've	  
•  Verifiable	  
•  Completely	  describable	  

(“clarity	  test”)	  
Harder	  than	  it	  seems	  
–  Reform	  party	  nom	  
–  Bush	  v.	  Gore	  
–  North	  Korean	  missile	  

Don’t	  Work	  for	  events	  that	  are	  
•  Subjec've	  (movie,	  restaurant)	  
•  End	  of	  the	  world	  
•  e.g.	  “First	  female	  US	  Pres:	  

2016?	  2024?	  3000?	  Never”	  
•  Unverifiable	  
•  Hard	  to	  describe	  
•  See:	  Peer	  predic2on	  

“Bayesian	  truth	  serum”	  
And	  be	  skep'cal	  



Pay	  a	  crowd	  
With	  money	   	  	  	  	  With	  points	  

IEM:	  237	  Candidates	   HSX:	  489	  Movies	  

1 2 5 10 20 50 100
estimate

1

2

5

10

20

50

100

actual

Foresight Exchange, HSX.com, InklingMarkets.com, Microsoft Prediction Lab, CrowdCast, Yahoo! Predictalot, 
Newsfutures.com, CasualObserver.net, FTPredict.com, ProTrade.com, StorageMarkets.com, TheSimExchange.com, 
TheWSX.com, Alexadex, Celebdaq, Cenimar, BetBubble, Betocracy, CrowdIQ, MediaMammon,Owise, PublicGyan, 
RIMDEX, Smarkets, Trendio, TwoCrowds, ...	




Pay	  a	  crowd	  
With	  money	   	  	  	  	  With	  points	  



Real	  markets	  vs.	  market	  games	  
HSX FX, F1P6 

probabilistic 
forecasts 

forecast source   avg log score 
F1P6 linear scoring  -1.84 
F1P6 F1-style scoring  -1.82 
betting odds   -1.86 
F1P6 flat scoring  -2.03 
F1P6 winner scoring  -2.32 
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Combinatorial	  Predic'ons	  

•  22%	  chance	  Romney	  will	  win	  in	  Iowa	  but	  
Obama	  will	  win	  the	  na'onal	  elec'on	  

•  75.7%	  chance	  the	  same	  party	  will	  win	  both	  
Michigan	  and	  Ohio	  

•  48.3%	  chance	  Obama	  gets	  300	  or	  more	  
Electoral	  College	  votes	  

•  12.3%	  chance	  Obama	  will	  win	  between	  6	  and	  
8	  states	  that	  begin	  with	  the	  le^er	  M	  

•  Path	  of	  blue	  from	  Canada	  to	  Mexico	  



Some	  Coun'ng	  

•  54	  “states”:	  48	  +	  DC	  +	  Maine	  (2),	  Nebraska	  (3)	  
•  254	  =	  18	  quadrillion	  possible	  outcomes	  
•  2254	  ∼	  1018008915383333485	  dis'nct	  predic'ons	  
More	  than	  a	  googol,	  less	  than	  a	  googolplex	  

•  NOT	  independent	  



Real	  Condi'onals:	  
How	  pivotal	  was	  Ohio?	  

•  Day	  a2er	  1st	  debate	  (October	  4)	  
•  If	  Obama	  wins	  Ohio,	  90%	  he’ll	  win	  the	  elec'on	  
•  If	  Obama	  wins	  Florida,	  95%;	  Virginia,	  92%	  
•  If	  Romney	  wins	  Ohio,	  41%	  he’ll	  win	  elec'on;	  
Florida,	  32%;	  Virginia	  31%	  



PredictWiseQ	  
•  In	  theory,	  combo	  PM	  yields	  billions	  more	  predic'ons	  
“for	  free”.	  What	  about	  in	  prac'ce?	  

•  A	  combinatorial	  predic'on	  market	  for	  the	  elec'on:	  
http://PredictWiseQ.com	  

•  Fully	  working	  beta	  &	  field	  test	  
–  Sep	  16	  –	  Nov	  6,	  2012	  
–  680	  users;	  437	  made	  at	  least	  one	  trade	  
–  3137	  trades	  in	  all	  23	  possible	  predic'on	  categories	  
–  514	  dis'nct	  security	  types	  were	  bought	  
261	  of	  these	  were	  traded	  by	  a	  unique	  user	  

–  Empirical	  paper	  in	  ACM	  EC’13	  
– Market	  maker	  algorithm	  details	  in	  ACM	  EC’12	  



http://PredictWiseQ.com 



http://PredictWiseQ.com 



Why	  Expressiveness?	  

•  Dem	  Pres,	  Dem	  Senate,	  Dem	  House	  
Dem	  Pres,	  Dem	  Senate,	  GOP	  House	  
Dem	  Pres,	  GOP	  Senate,	  Dem	  House	  
Dem	  Pres,	  GOP	  Senate,	  GOP	  House...	  

•  Dem	  Pres	  
Dem	  House	  
Dem	  wins	  >=270	  electoral	  votes	  
Dem	  wins	  >=280	  electoral	  votes...	  



Standard	  vs	  Combinatorial	  

•  Industry	  standard:	  Ignore	  rela'onships	  
Treat	  them	  as	  independent	  markets	  

•  Las	  Vegas	   	   	  sports	  be_ng	  
Kentucky	   	   	  horseracing	  
Wall	  Street	   	   	  stock	  op'ons	  
High	  Street 	   	  spread	  be_ng	  

•  Combinatorial	  
– Automa'c	  informa'on	  propaga'on:	  reward	  traders	  
for	  informa'on,	  not	  computa'onal	  horsepower	  
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Approximate	  pricing	  

0	


1	


0	
 1	


0.6	
 B = 0.6	


0.4	


0.8	
 A = 0.8	


0.8	


A&B’&C	


&
B&

C	


0.9	
 C = 0.9	


0.9	




Approximate	  pricing	  

0	


1	


0	
 1	


0.6	
 B = 0.6	


0.4	


Prices p	

0.8	
 A = 0.8	


0.8	


A&B’&C	


&
B&

C	


0.9	
 C = 0.9	


0.9	




Approximate	  pricing	  

0	


1	


0	
 1	


0.5	
 B = 0.5	


0.5	


Buy NotB	


Prices p	

0.8	
 A = 0.8	


0.8	


A&B’&C	


&
B&

C	


0.9	
 C = 0.9	


0.9	




Approximate	  pricing	  

0	


1	


0	
 1	


0.5	
 B = 0.5	


0.5	


Prices p	

0.8	
 A = 0.8	


0.8	


A&B’&C	


&
B&

C	


0.9	
 C = 0.9	


0.9	




Approximate	  pricing	  

0	


1	


0	
 1	


0.8	


0.5	


A = 0.8	


B = 0.55	


0.5	
 0.8	


Prices p	


A&B’&C	


&
B&

C	


0.9	
 C = 0.9	


0.9	




Does	  it	  work?	  

Tested	  on	  over	  
300K	  complex	  
predic'ons	  from	  
Princeton	  study	  

Budget	
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50 States	




Does	  it	  work?	  

Tested	  on	  over	  
300K	  complex	  
predic'ons	  from	  
Princeton	  study	  

Revenue	




No	  really,	  does	  it	  work?	  

•  http://PredictWiseQ.com	  



User	  ac'vity,	  Mean	  daily	  profit	  



Focal	  predic'ons	  

Top	  singleton	  securi'es	  
•  Federal,	  43K	  
•  FL,	  26K	  
•  OH,	  17K	  
•  VA,	  15K	  
•  CO,	  12K	  
•  Electoral	  votes,	  10K	  
•  NC,	  10K	  
•  Senate,	  8K	  

Top	  combinatorial	  securi'es	  
•  VA,	  WI	  =	  Dem	  
•  CO,	  IN,	  NH,	  OH,	  VA	  =	  Dem	  
•  Fed,	  OH	  =	  Rep	  
•  OH,	  VA	  =	  Dem	  
•  FL=Rep,	  Fed=Dem	  
•  FL,	  NC	  =	  Rep	  
•  FL,	  Fed,	  OH	  =	  Dem	  
•  NH,	  NV,	  OH,	  VA,	  WI	  =	  Dem	  



Return	  



Types	  of	  securi'es	  
by	  user	  return	  



“Diversifica'on”	  by	  user	  return	  



Accuracy	  



Accuracy	  



Full	  distribu'ons	  



Counterfactuals	  



Further	  reading	  

Our	  paper	  in	  ACM	  EC’13	  
http://research.microsoft.com/apps/
pubs/default.aspx?id=192965 

Our	  paper	  in	  ACM	  EC’12
http://research.microsoft.com/apps/
pubs/default.aspx?id=167977 

Blog	  post	  on	  PredictWiseQ
http://blog.oddhead.com/2012/10/06/
predictwiseq/	  

Blog	  on	  gory	  details:	  What	  is	  (and	  what	  good	  is)	  a	  
combinatorial	  predic'on	  market?	  
http://bit.ly/combopm	  

Guest	  post	  on	  Freakonomics	  
http://bit.ly/combopmfreak 

 



NYSE	  1926	  

http://online.wsj.com/article/SB10001424052748704858404576134372454343538.html 



NYSE	  1987	  

http://online.wsj.com/article/SB10001424052748704858404576134372454343538.html 



NYSE	  2006-‐2011	  
•  2011	  Deutsche	  Börse	  AG	  
•  2007	  Euronext	  
•  2006	  Archipelago,	  ipo	  



NYSE	  7pm	  Sep	  10,	  2012	  



New	  markets,	  same	  old	  CDA	  



A	  Be^er	  Way	  
(Or,...	  Bringing	  trading	  into	  digital	  age)	  
•  Expressiveness	  

– Linear	  programming	  
– Bossaerts,	  Fine,	  Ledyard:	  Combined	  Value	  Trading	  
Fortnow	  et	  al.:	  Be_ng	  Boolean	  Style	  

–  http://bit.ly/multipm 
•  Expressiveness	  +	  Liquidity	  

– Automated	  market	  maker	  
– Always	  quote	  a	  price	  on	  anything	  
– Downside:	  requires	  subsidy/risk	  



Performance of Prediction 
Markets with Kelly Bettors"

David	  Pennock,	  Microso2*	  
John	  Langford,	  Microso2*	  
Alina	  Beygelzimer	  (IBM)	  

	  
*work	  conducted	  at	  Yahoo!	  



Wisdom	  of	  crowds	  

More:���
http://blog.oddhead.com/2007/01/04/the-wisdom-of-the-probabilitysports-crowd/ 
http://www.overcomingbias.com/2007/02/how_and_when_to.html 

When to guess:���
if you’re in the���
99.7th percentile 	




Can	  a	  predic'on	  market	  learn?	  

Typical	  
•  Mkt	  >>	  avg	  expert	  
•  Sta'c	  

This	  paper	  
•  Mkt	  >?	  best	  expert	  
•  Dynamic/Learning	  
(experts	  algos)	  

•  Assump'on:	  Agents	  
op'mize	  growth	  rate	  
(Kelly)	  



Kelly	  be_ng	  

•  You	  have	  $1000	  
•  Market	  price	  mp	  is	  0.05	  
•  You	  think	  probability	  p	  is	  0.10	  
•  Q:	  How	  much	  should	  you	  bet?	  



Kelly	  be_ng	  

•  You	  have	  $1000	  
•  Market	  price	  mp	  is	  0.05	  
•  You	  think	  probability	  p	  is	  0.10	  
•  Q:	  How	  much	  should	  you	  bet?	  	  
•  Wrong	  A:	  $1000	  
P(bankruptcy)→1	  



Kelly	  be_ng	  

•  You	  have	  $1000	  
•  Market	  price	  mp	  is	  0.05	  
•  You	  think	  probability	  p	  is	  0.10	  
•  Q:	  How	  much	  should	  you	  bet?	  	  
•  Wrong	  A:	  fixed	  $1	  
No	  compounding	  magic	  



Kelly	  be_ng	  

•  You	  have	  $1000	  
•  Market	  price	  mp	  is	  0.05	  
•  You	  think	  probability	  p	  is	  0.10	  
•  Q:	  How	  much	  should	  you	  bet?	  	  
•  Op'mal	  A:	  $52.63	  
or	  f*	  frac'on	  of	  your	  wealth	  
where	  f*	  =	  (p-‐mp)/(1-‐mp)	  	  	  	  “edge/odds”	  



Why?	  

•  Kelly	  be_ng	  ≡	  maximizing	  log	  u'lity	  
– Maximizes	  compounding	  growth	  rate	  
Maximizes	  geometric	  mean	  of	  wealth	  

– Minimizes	  expected	  doubling	  'me	  
Minimizes	  exp	  'me	  to	  reach,	  say,	  $1M	  

– Does	  not	  maximize	  expected	  wealth	  
(“All	  in”	  does,	  but	  ensures	  bankruptcy)	  



Wealth-‐weighted	  average	  

•  Assume	  all	  agents	  op'mize	  via	  Kelly	  
and	  are	  “price	  takers”	  

•  Then	  mp	  =	  ∑	  wi	  pi	  	  
	  



Frac'onal	  Kelly	  be_ng	  

•  Bet	  λf*	  frac'on	  of	  your	  wealth,	  λ	  ∈	  [0,1]	  
•  Why?	  Ad	  hoc	  reasons	  

– Full	  Kelly	  is	  too	  risky	  (finite	  horizon)	  
–  I’m	  not	  confident	  of	  p	  (2nd-‐order	  belief)	  

•  Our	  (new)	  reason	  
– λ	  frac'on	  Kelly	  behaviorally	  equiv	  to	  full	  Kelly	  with	  
revised	  belief	  λp+(1-‐λ)mp	  

– Has	  Bayesian	  jus'fica'on	  



Wealth-‐weighted	  average	  

•  Assume	  all	  agents	  op'mize	  via	  Kelly	  
and	  are	  “price	  takers”	  

•  Then	  mp	  =	  ∑	  wi	  pi	  	  
•  Frac'onal	  Kelly:	  mp	  =	  ∑	  λi	  wi	  pi	  	  



Wealth	  dynamics	  

•  Agents	  trade	  in	  a	  binary	  pred	  market	  
Event	  outcome	  is	  revealed	  
Wealth	  is	  redistrib.	  (losers	  pay	  winners)	  
Repeat	  

•  A2er	  each	  round	  
If	  event	  happens:	  wi	  ←wi	  pi/pm	  
If	  event	  doesn’t:	  	  	  wi	  ←wi(1-‐pi)/(1-‐pm)	  

•  Wealth	  is	  redistributed	  like	  Bayes	  rule!	  



Wealth	  dynamics	  

•  Single	  security	  
•  Mul'period	  market	  
•  Agents	  with	  log	  u'l	  
•  Fixed	  beliefs	  

belief	


time	
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Wealth	  dynamics	  



Wealth	  dynamics:	  Regret	  

•  Theorem:	  
Mkt	  log	  loss	  <	  mini	  agent	  i	  log	  loss	  -‐	  ln	  wi	  	  
•  Applies	  for	  all	  agents,	  all	  outcomes,	  even	  
adversarial	  

•  Same	  bound	  as	  experts	  algorithms	  
⇒	  No	  “price	  of	  anarchy”	  



Learning	  the	  Kelly	  frac'on	  

•  Compe''ve	  equilibrium:	  λ	  =	  1	  
•  Ra'onal	  expecta'ons	  equil:	  λ	  =	  0	  
•  Prac'cal	  (wisdom	  of	  crowds):	  λ	  =	  ε	  
•  A	  proposal:	  Frac'onal	  Kelly	  as	  an	  experts	  
algorithm	  btw	  yourself	  and	  the	  market	  
– Start	  with	  λ	  =	  0.5	  
–  If	  right,	  increase	  λ;	  If	  wrong,	  decrease	  
– Won’t	  do	  much	  worse	  than	  market	  (0)	  
Won’t	  do	  much	  worse	  than	  original	  prior	  p	  



Summary	  and	  Ques'ons	  

•  Self-‐interested	  Kelly	  be^ors	  implement	  Bayes’	  
rule,	  minimize	  market’s	  log	  loss	  

•  If	  mkt	  &	  agents	  care	  about	  log	  loss:	  win-‐win	  
•  Ques'ons	  

– Can	  non-‐Kelly	  be^ors	  be	  induced	  to	  minimize	  log	  
loss?	  

– Can	  Kelly	  be^ors	  be	  induced	  to	  minimize	  squared	  
loss,	  0/1	  loss,	  etc.?	  

– Can/should	  we	  encourage	  Kelly	  be_ng?	  



Recommended	  Read	  

•  Great	  science	  wri'ng	  
(Pulitzer	  prize	  winner)	  

•  Fun	  read	  
•  Accessible	  yet	  accurate	  
•  Well	  researched	  
•  Mob	  meets	  poli'cs	  
meets	  Time	  Warner	  
meets	  Wall	  Street	  
meets	  Vegas	  meets	  Bell	  
Labs	  scien'sts	  


