
Descriptive Statistics



Descriptive Statistics
● A descriptive statistic is a description of processed data:

○ A summary statistic
○ A takeaway message
○ Any kind of synthesis

● Fundamental tradeoff:
○ Ease of use vs. Inherent inaccuracy

○ E.g., a batting average reduces a large number of at-bats to one number
■ But does the batter mostly hit singles, or extra-base hits?
■ Are they in a slump? Or  in the midst of a hitting streak?
■ Beane discovered on-base-percentage was more informative



Gross Domestic Product (GDP)
● A statistic used by economists to measure economic productivity

● Sum of consumption, investments, government spending, and net exports

United States $18,558,130

EU $16,477,211

China $11,383,030

Poland $473,501

South Africa $266,213

Iraq $148,411

Zimbabwe $14,659

2016



Gross Domestic Product (GDP)
● A statistic used by economists to measure economic productivity

● Sum of consumption, investments, government spending, and net exports

● Excludes other possibly relevant factors
○ US GDP is $18.6T and Japanese GDP $4.4T.
○ Toyota totaled over $100Bn in US sales in 2016.
○ These $100Bn in sales are reflected in US GDP, but not necessarily in Japanese GDP.

● If GDP is supposed to measure economic productivity, then we are missing 
something by excluding these $100Bn in sales from the Japanese GDP.

● No descriptive statistic is ever perfect. What matters is that it is useful.



Based on this advertisement, would you buy Colgate? 
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● The advertisement makes it seem like 80% of dentists recommend Colgate, 

while 20% of dentists recommend other toothpastes.

● But what was the alternative?
○ Was it Colgate or bust (i.e., no brushing at all)? Then why only 80%? The other 20% of 

dentists must really detest Colgate!

○ Or was the alternative other brands of toothpaste? If each dentist could recommend only 

one brand of toothpaste, and 80% recommend Colgate, then that is meaningful.

But Wait!



● In fact, this poll used a system of approval voting, in which dentists could 
recommend as many toothpastes as they wanted.

● So every brand of toothpaste could have had an 80% approval rating!

● If Colgate had the highest approval rating, the ad might have read “More 
dentists approve of Colgate than any other brand.” But the fact that it did 
not suggests that the data do not support this claim.

But Wait!



● The Advertising Standards Association, an organizational advertising 
watchdog in the UK, forced Colgate to stop showing this ad. 

● Interestingly, in a 2013 study that did not allow dentists to recommend 
multiple toothpastes, Colgate was recommended by 47% of dentists, which 
was more than any other toothpaste!

● Should Colgate show an ad which touts the number 47%?!

● Maybe they can just say something like: “Colgate comes recommended by a 
larger percentage of dentists than any other.”

But Wait!
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Cost of College is Rising

● Average cost of a 4 year college degree is approaching $95,000

● Average annual salary for a college educated worker is $45,000

● Sounds like a waste of money!



But Wait!
● Average earnings for high school graduates are falling

○ Average high school graduate earns $12,500 per year

● You earn a salary annually
○ Average career lasts 43 years
○ $45,000 x 43 years = $1,935,000
○ $12,500 x 43 years = $537,500
○ The difference (well) exceeds $95,000 



Verizon vs. AT&T
● Verizon is known for 

comparing its cell phone 
coverage to its 
competitors.

● In this ad (from 2009), 
Verizon claims it has “5 
times more 3G coverage 
than AT&T”.

● AT&T filed a complaint.
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Verizon vs. AT&T
● AT&T argued that from a population 

standpoint Verizon’s claim is false. 

● In total, 3G and EDGE reached 303 million 
people in 2009.

● AT&T’s 3G network reached 233 million of 
them — over 75% of the population.

● Verizon’s 3G network covered 284 million 
people. So, it had only 282/233 = 1.22 
times more coverage.
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Verizon vs. AT&T
● Verizon’s Coverage Map 

wasn’t based on population 
3G coverage. It was based 
on geographical 3G 
coverage by square miles.

● AT&T did not argue the fact 
that by square miles, 
Verizon did have 5 times 
more 3G coverage.

● The case was dismissed.
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Shootings by Police in the US in 2015
● The Washington Post compiles a police shootings database.

● 990 people were fatally shot in the US by police officers in 2015.

● 49.8% of victims were white.

● 26% of victims were Black.

● 17% of victims were Hispanic.

● What’s missing from this picture?

https://www.washingtonpost.com/graphics/national/police-shootings/


Shootings by Police in the US in 2015

2015 White Black Hispanic

% victims 49.8 26 17

% population 63.7 12.2 16.3



● 22% fewer white Americans were shot by police than expected.
○ 493 people versus an expected 630.
○ Less than their representation in the population.

● 112% more Black Americans were shot by police than expected.
○ 257 people versus an expected 121.
○ More than twice their representation in the population.

● .7% more Hispanic Americans were shot by police than expected.
○ 8 more people than expected.
○ This number falls within a reasonable margin of error.

Shootings by Police in the US in 2015



IL income tax rate increased from 3% to 5%
● Democratic take: “The tax rate increased by 2%.”

○ 5% - 3% = 2%

● Republican take: “Taxes increased by 67%.”
○ $100 x 5% = $5 vs. $100 x 3% = $3

○ (5 - 3)/3 = ⅔ = 67%

● Both of these claims are factually correct.

● But the messages they send are very different.

Example from Naked Statistics, p. 29.



Descriptive Statistics are Summaries
● A summary, by definition, cannot tell the whole story.

● A descriptive statistic is one way of summarizing data, necessarily 
inaccurate, but sometimes useful nonetheless.

● Only the entire dataset tells the whole story, but is often so impenetrable 
and unmanageable, that it actually tells you nothing.



Extras



U.S. News College Rankings, 2017



U.S. News College Rankings, 2017



U.S. News College Rankings, 2017



The Amazon Machine
The VisualCapitalist collected data and created a 

visualization to compare the size of Amazon to 

other retailers.
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The Amazon Machine
● Amazon increased its value 

from $17.5B in 2006 to 
$355.9B in 2016. 

● The percent increase =
(355.9 - 17.5)/17.5 * 100 = 
1,924% increase

● All other retailers decreased 
in value.



The Amazon Machine

● Taking a closer look at Amazon 
vs. the 8 retail stores in the 
study, Amazon still has a larger 
market value than all the other 
stores combined 

● Amazon vs. Other = (355.9 - 
297.8) / (297.8) * 100% = 
19.5% larger market value





A handful of statistics that illustrate their dominance during this historic run:

● 105 – Run differential - they've outscored their opponents 142-37.

● 41 – Home runs. Francisco Lindor leads with nine.

● 7 – Shutouts.

● 1.58 – Team ERA.

● 9 – Innings trailed, out of 199 innings.

● 19 – Wins from the starting rotation. Trevor Bauer and Corey Kluber each have four.

● 200-37 – Strikeout-walk ratio.
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