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Oil futures 

  "Perhaps the Bush administration could use  
   the 660-billion-barrel Strategic Petroleum 
   Reserve to push prices down." 

          Newsweek, 5/24/04  (when gas was under $2/gallon) 

  "The average vehicle uses 550 gallons/year." 

  How long will the Strategic  
  Petroleum Reserve last? 

Oil futures (2) 

•  How many vehicles are there? 
–  about one per person? 
–  so about 300 million 

•  How big is a barrel? 
–  bigger than a beer keg? 
–  like a 55 gallon drum? 
–  call it 50 gallons 

Oil futures (3) 

  500 gallons/year = 10 barrels/year 
  300 million cars x 10 barrels/car  
  = 3 billion barrels/year 

   The Reserve contains 660 billion barrels. 
   We use 3 billion barrels a year. 
   It will last over 200 years. 

   Why are we worried about oil?? 



Oil futures (4) 

 "...we said that the size of the Strategic 
Petroleum Reserve is 660 billion barrels. 
It is actually 660 million barrels."  
   Newsweek, 6/7/04 

"A barrel holds 42 gallons, not 42,000 gallons." 
             (New York Times, 6/9/10) 

In case you were wondering... 

Millions, billions, zillions 

  The bailout will cost $700 billion, not million.   
     (New York Times, 9/25/08) 

  The U.S. budget deficit is projected to total 
$1.2 trillion this year, not $1.2 billion.   

                            (Wall Street Journal, 1/13/09) 
   Total credit limits are $3.4 trillion, not billion. 

      (New York Times, 11/11/09)    
  The rescue package for ailing European 

economies is 750 billion euros, not 750 million.                      
                                   (New York Times, 5/25/10) 

Cutting big numbers down to size 

"The yearly budget deficit stands at  
     $1.3 billion."  (New York Times, 10/24/10)  
How much is that per person? 

$1.3 billion / 300 million is about $4 / person 

Does that seem a bit low? 

The deficit is $1.3 trillion, not billion 

    or about $4,000 / person 



Kilo, mega, giga, tera, peta, ... 

   A petaflop is a thousand trillion instructions 
per second, not a million trillion.   

                                                  (New York Times, 3/25/08) 

   A teravolt or TeV is a million million electron 
volts, not a billion billion.    

                                                  (theusdaily.com, 3/30/10) 

..., exa, zetta, yotta, ... 

   The Nook e-book reader has 2 GB of memory, 
“enough to hold about 1,500 digital books.” 

                        (Wall Street Journal, 12/9/09) 

   A zettabyte (1021 bytes) “is equivalent to 
100 billion copies of all the books in the 
Library of Congress.”       
            (New York Times, 12/10/09) 

   How many books are there in the  
         Library of Congress? 

How many books in the Library of Congress? 

  WSJ:  a book is 2x109 / 1.5x103 bytes 
            ~ 106 bytes/book 

  NYT:  1021 bytes in 100 billion copies 
           = 1021 bytes / 100x109 copies  
           = 1010 bytes in 1 copy of all the books 

  So:    1010 bytes in 1 copy / 106 bytes/book  
           = 104 books 

 The Library of Congress has 10,000 books. 

Numeric triage: is the number likely to be 
much too high, much too low, or plausible? 

   "Americans receive almost 2 million tons of  
    junk mail daily." 

           Dear Abby, 1/3/96 

  2 million tons = 4 billion pounds 
  300 million Americans 

  ~ 13 pounds / person / day 



Much too high, much too low, or plausible? 

  "Each person eats about sixty tons of   
food in a lifetime." 

          Microcosm, Carl Zimmer, 2008 

 60 tons/lifetime ~ 1 ton / year 
                      ~ 2000 lb / 365 days  
                      ~ 5 pounds / day 

Much too high, much too low, or plausible? 

   "Shutting down your computer and 
monitor overnight rather than running 
them 24 hours a day will save $88 a 
day." 
                           (Newark Star Ledger, 12/08) 

Plausibility and common sense 

•  does the number make sense? 

•  does it agree with your experience,  
    or run counter to it? 

•  what would be the implications  
    if the number were accurate? 

Faster than a speeding bullet... 

(London Times) 



White water? 

  "The Passaic River was traveling about 
200 miles per hour, about five times 
faster than average." (Newark Star Ledger, 6/10/92) 

Know some basic facts and conversions 

•  6.8 billion people (China 1.3B, India 1.2B, USA 300M, NYC 9M) 

•  1 gallon of water weighs ~ 8 lb 
–  1 cubic foot of water weighs ~ 60 lb (rock 200, steel 500) 

•  1 liter is just over 1 quart 
•  1 kilogram is ~ 2.2 lb  (28 gms in an ounce) 
•  1 ton is 2000 lb (a metric ton is 1000 kg ~ 2200 lb) 
•  1 meter is a little over 3 feet or 1 yard 

•  MP3 music is 1 MB/minute 
•  electricity costs 15-20 cents/KWH 
•  100K seconds in a day, 500K minutes (30M seconds) in a year 
•  speed of light: 1 foot/nanosecond, speed of sound: 1000 feet/sec 
•  250 working days/year, 2000 hours/year, 
•  ... 

Learn to estimate 

http://www.businessinsider.com/15-google-interview-questions-that-will-make-you-feel-stupid-2009-11 

How many petabytes could you fit in this room? 



Milestones 

"Every day, 10,000 Americans turn  
   50 years old." 

                   Gambling Magazine, 12/31/05 

Little's Law: a "conservation law" 

number in process = arrival rate x service time 

•  6600 Harvard undergrads (number in process) 

•  each spends 4 years (service time) 

•  1650 arrive each year (arrival rate) 
  1650 leave each year (departure rate) 

Little's Law 

number in process = arrival rate x service time 

•  300 million Americans  (number in process) 
•  if each lives to 100  (service time) 

–  3 million die each year  (departure rate) 
–  3 million reach any given milestone each year 

•  if each lives to 75 
–  4 million reach any given milestone each year 
–  about 10,000 reach any milestone each day 

Milestones 

"Every day, 10,000 Americans turn 50 years 
old." 

Gambling Magazine, 12/31/05 

"Every week for the next 18 years, some 
88,500 baby boomers will turn 59!."  

Newsweek, 9/12/05 

"350,000 Americans turn 50 every month." 
  Forbes, 1/10/05 

"4 million students graduate from high school  
   each year." 

  New York Times, 7/9/10 



Some things to watch out for 

•  errors of dimensionality 

•  oddly precise numbers 

•  graphical trickery 

•  flaky data 

•  advocacy bias 

Bears in the woods 

  "Young males can roam 60 to 100 square miles 
looking for food and mates, but females stay 
close to the cave, foraging within a 10-mile 
radius."         Newark Star-Ledger (7/9/99) 

  How does the area that males cover compare to 
the more stay-at-home females? 

  10 mile radius for females:  

     area = " r2  

           = 314 square miles! 
  "When a yacht is over 328 feet, it's  
     so big that you lose the intimacy."  
       (editor, The Yacht Report, 3/08) 



"You know what they say, son -- 
28.35 grams of prevention is worth 
.45 kilograms of cure..." 

Specious precision 

Gee-whiz graphs "Despite the pervasive desire 
to achieve high grades, 
students with the initial C or 
D, presumably because of a 
fondness for these letters, 
were slightly less successful 
at achieving their conscious 
academic goals than were 
students with other initials."  



Gee-whiz graphs (2) 

One-dimensional graphs 
 One-dimensional graphs 



Who's number 1? Who says so?  How do they know?   
   Why do they care?  What are they selling? 

"Four thousand teens will try their first 
cigarette today." 
    advertisement, New York Times (11/18/05) 

 "Endorsed by American Academy of Pediatrics, 
American Heart Assoc, American Lung Assoc, 
American Medical Assoc, National PTA." 

"Every day 5000 teenagers try pot for the 
first time." 

    advertisement, New York Times (11/4/05) 

Coalition for a Drug-Free America 

Much too high, much too low, or plausible? 

  "Each year, according to the [American  
  Anorexia and Bulimia] Association,  
  150,000 American women die of anorexia." 
    Naomi Wolf, The Beauty Myth, 1990, p 148 

Much too high, much too low, or plausible? 

   "The number of American children  
   killed by guns has doubled every year   
   since 1950." 

   Nancy Day, Violence in Schools: Learning in Fear (1996) 



Defenses 

•  recognize the enemy 
–  flaky numbers / excessive precision 
–  arithmetic errors/ wrong units / wrong dimensions 
–  bad statistics / deceptive presentation / suspect motives 

•  beware of the source 
–  how do they know?  how could they know? 
–  why do they care?  what are they trying to sell you? 

•  learn some useful numbers, facts, shortcuts 
–  populations, rates, sizes, areas, conversions, etc. 
–  approximate arithmetic, Little's Law, Rule of 72, powers of 2 

•  use your common sense and experience 
–  much too big?  much too small? 
–  does it makes sense?  what would it imply? 

Good reading 

•  Darrell Huff, How to Lie with Statistics 

•  Joel Best, Damned Lies and Statistics, 
       More Damned Lies and Statistics, ... 

•  John Allen Paulos, Innumeracy,  
   A Mathematician Reads the Newspaper 

•  Web sites 
 innumeracy.com 
 megapenny.com 
 math.temple.edu/~paulos/ 


