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Data	  
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Questions	  

Model	  

Answers	  

Data	  !	  

Where did these come from??? 



¡  Data	  are	  better	  than	  anecdotes	  

¡  Where	  do	  the	  data	  come	  from?	  
	  
¡  Be	  wary	  of	  confounding	  	  

¡  Understand	  variability	  
	  
¡  What	  do	  the	  data	  say?	  

¡  Do	  you	  believe	  them?	  
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“Data, data, data!”, he cried impatiently.  “I 
can’t make bricks without clay” 

     - Sherlock Holmes 

Source: Statistics 3rd, ed. Pisani  Purves, Freedman 
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"The story became credible because it was 
published in The Lancet," Alison Singer, 
president of the Autism Science Foundation, 
said Tuesday. "It was in The Lancet, and we 
really rely on these medical journals."  
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https://www.gov.uk/government/news/national-mmr-vaccination-catch-up-programme-announced-in-response-to-increase-in-measles-cases 

Commons.wikimedia.org 
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Cancer "cures" 



Per	  Capita	  Expenditures	  on	  Road	  Maintenance(?)	  





Airport	   Late	   Total	   	  	  %	   Late	   Total	   	  	  %	  

Newark	   	  	  957	   3998	   23.9	   100	   	  	  399	   25.1	  

LaGuardia	   	  	  	  	  62	   	  	  356	   17.4	   113	   	  	  573	   19.7	  

Pittsburg	   	  	  	  	  	  	  8	   	  	  	  	  60	   13.3	   	  	  17	   	  	  119	   14.3	  

Detroit	   	  	  	  	  16	   	  	  145	   11.0	   	  	  16	   	  	  139	   11.5	  

United 

Totals	   1043	   4559	   22.9	   246	   1230	   20.0	  

Continental United 

Percent of Planes Delayed from City of Origin 
January 2009 

slide credit: Jeff Witmer, data source:  www.bts.gov 
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. logistic delay continental 
 
Logistic regression                               Number of obs   =       5789 
                                                  LR chi2(1)      =       4.72 
                                                  Prob > chi2     =     0.0298 
Log likelihood = -3067.3063                       Pseudo R2       =     0.0008 
 
------------------------------------------------------------------------------ 
       delay | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
 continental |   1.186576   .0943644     2.15   0.031     1.015318     1.38672 
------------------------------------------------------------------------------ 

. logistic delay continental laguardia newark pittsburg 
 
Logistic regression                               Number of obs   =       5789 
                                                  LR chi2(4)      =      46.30 
                                                  Prob > chi2     =     0.0000 
Log likelihood = -3046.5183                       Pseudo R2       =     0.0075 
 
------------------------------------------------------------------------------ 
       delay | Odds Ratio   Std. Err.      z    P>|z|     [95% Conf. Interval] 
-------------+---------------------------------------------------------------- 
 continental |   .9161694   .0859693    -0.93   0.351     .7622593    1.101156 
   laguardia |   1.807797   .3722533     2.88   0.004     1.207464    2.706607 
      newark |    2.58219   .5031265     4.87   0.000     1.762527    3.783036 
   pittsburg |   1.259086    .360524     0.80   0.421     .7183302     2.20692 
------------------------------------------------------------------------------ 

Unadjusted 
OR = 1.19 
 95% CI = (1.02, 1.39) 

Adjusted 
OR = 0.92 
 95% CI = (0.76, 1.10) 



¡  “When	  the	  facts	  change,	  I	  change	  my	  mind.	  	  
What	  do	  you	  do	  sir?”	  
	   	   	   	   	  -‐	  John	  Maynard	  Keynes	  

¡  Variation	  is	  everywhere	  

	  	  	  	  Observed	  value	  =	  Truth	  +	  Bias	  +	  Random	  Error	  
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¡  Caution:	  

¡  This	  may	  require	  thoughtful	  consideration	  
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¡  “Always	  do	  right.	  	  This	  will	  gratify	  some	  
people,	  and	  astonish	  the	  rest”	  
	   	   	   	   	  -‐	  Mark	  Twain	  

	  
¡  Beware:	  	  All	  data	  are	  not	  created	  equal	  

23 Source: Statistics 3rd, ed. Pisani, Purves, Freedman 
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¡  1936	  Literary	  Digest	  Poll	  
¡  Literary	  Digest	  had	  predicted	  the	  winner	  of	  every	  
US	  presidential	  election	  since	  1916.	  

¡  In	  1936,	  Literary	  Digest	  mailed	  questionnaires	  to	  10	  
million	  people	  (25%	  of	  voters).	  

¡  2.4	  million	  people	  responded	  
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¡  Returned	  questionnaires:	  

§  Landon:	  	  	  1,293,668 	   	  57%	  
§  FDR:	  	  	  	  	  	  	  	  	  	  972,897 	   	  43%	  

	  	  
Source:   http://historymatters.gmu.edu/d/5168/ 



¡  Actual	  Result:	  Roosevelt	  61%,	  Landon	  37%.	  
	  
¡  One	  of	  the	  biggest	  landslides	  in	  U.S.	  history	  
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¡  How	  were	  the	  data	  collected?	  

§  Those	  who	  received	  the	  questionnaire	  were	  
systematically	  different	  than	  those	  who	  didn’t	  
▪  10	  million	  sent	  out	  	  (~25%	  of	  voters)	  
▪  2.3	  million	  returned	  –	  sample	  of	  convenience	  
▪  Not	  representative	  

§  Sampling	  frame:	   	  	  
▪  Telephone	  books	  
▪  Automobile	  registries	  
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¡  Sample	  size	  doesn’t	  matter	  if	  the	  data	  
collection	  scheme	  is	  flawed	  
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Observed value  = + 
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S tories 	  Fallen # 	  of	  cats
1 0
2 8
3 14
4 27
5 34
6 21
7-‐8 9
9-‐32 13



31 

3.4	  

10.6	  

20.0	   22.2	  

0.0	  

10.0	  

20.0	  

30.0	  

40.0	  

Cape	  Town	  
Sexual	  Behaviour	  

Survey	  

Lesotho	  DHS	   Swaziland	  DHS	   Zimbabwe	  DHS	  

Pe
rc
en

ta
ge

	  

>2	  Partners	  in	  the	  Past	  Year	  

Men	  

Women	  



32 



33 



¡  "It seems to me what is called for is an exquisite balance 
between two conflicting needs: the most skeptical 
scrutiny of all hypotheses that are served up to us and at 
the same time a great openness to new ideas … 

¡  If you are only skeptical, then no new ideas make it 
through to you …  

¡  On the other hand, if you are open to the point of 
gullibility and have not an ounce of skeptical sense in 
you, then you cannot distinguish the useful ideas from 
the worthless ones."  

 - Carl Sagan 
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¡  Primary	  source	  –	  use	  them	  to	  inform	  models	  

¡ What	  are	  the	  data	  saying?	  

¡ Where	  do	  they	  come	  from?	  

¡  Are	  you	  a	  believer?	  
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