THE NUMBERS LIE
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Mark Twain:  

“Figures often beguile me, particularly when I have the arranging of them myself; in which case the remark attributed to Disraeli would often apply with justice and force: ‘There are three kinds of lies: lies, damned lies and statistics.’”
- Mark Twain's Own Autobiography: The Chapters from the North American Review
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---------------------

Further background on this quote is provided by Stephen Goranson who writes on the Mark Twain Forum in a post dated 31 July 2002: Twain's Autobiography attribution of a remark about lies and statistics to Disraeli is generally not accepted. Evidence is now available to conclude that the phrase originally appeared in 1895 in an article by Leonard H. Courtney. So Disraeli is not the source, nor any pre-1895 person; merely Courtney. The 1895 article is now available online at: http://www.york.ac.uk/depts/maths/histstat/lies.htm 
Courtney may have read Carlyle on statistics (also quoted at this site); 
certainly, misuse of statistics was complained about before 1895.
http://www.twainquotes.com/Statistics.html 
“figures don’t lie, but liars do figure” Twain?
“figures lie & liars figure”

@ extrapolation

from Life on the Mississippi (1874):

In the space of one hundred and seventy-six years the Lower Mississippi has shortened itself two hundred and forty-two miles. That is an average of a trifle over one mile and a third per year. Therefore, any calm person, who is not blind or idiotic, can see that in the Old Oölitic Silurian Period, just a million years ago next November, the Lower Mississippi River was upwards of one million three hundred thousand miles long, and stuck out over the Gulf of Mexico like a fishing rod. And by the same token any person can see that seven hundred and forty-two years from now the Lower Mississippi will be only a mile and three quarters long, and Cairo and New Orleans will have joined their streets together, and be plodding comfortably along under a single mayor and a mutual board of aldermen. There is something fascinating about science. One gets such wholesale returns of conjecture out of such a trifling investment of fact.

qtd. in How to Lie with Statistics p.144
How to Lie with Statistics
Darrell Huff
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[image: image1.png]So it is with much that you read and hear. Averages and
relationships and trends and graphs are not always what
they seem. There may be more in them than meets the
eye, and there may be a good deal less.

The secret language of statistics, so appealing in a fact-
minded culture, is employed to sensationalize, inflate,
confuse, and oversimplify. Statistical methods and statisti-

al terms are necessary in reporting the mass data of social
and economic trends, business conditions, “opinion” polls,
the census. But without writers who use the words with
honesty and understanding and readers who know what
they mean, the result can only be semantic nonsense.



p.10
Summary: http://chaos.weblogs.us/archives/350 

“When Numbers Lie”

http://www.mindmagazine.com/story/numbers.htm 

MIND MAGAZINE |Every time you open a newspaper, a magazine or a book, you'll see some numbers and stats. They come from somewhere, may it be a national statistics office, an organization or an individual that has done research. These numbers can give a brief overview of the world surrounding ourselves. The way experts collect all the raw data to come up with all these clear-cut numbers is an important part of the process. How we see numbers through our social filter and education plays the most important role when seeing facts. It is the hardest thing to change in one's mind.

Data handling is done by clerks or other people and so can lead to errors (we're all humans, right?). Can you imagine yourself in front of a computer inputting thousands of numbers all day long? In 1999, in Saskatoon (Canada), the fire department was heavily criticized by the city officials because of a slow response time using a new 911 dispatching system. But a month's data in an urban area fire station was compiled in just three days and errors happened in data inputs. The average response time seemed 1 to 2 minutes longer than before. In fact, the real figures were far more better, by a number of seconds( that can save a house from completely burning down).

In 1992, in New York, some molecular biologists deducted that every family tree led to Eve (remember the oldest woman body we found in Africa some time ago). That surprised many people, after all we can't all have our origins in a single person. That strange outcome results from a flaw in the design of the software used to compile the data. The application focused on finding the family tree that had the least mutation in order to track down the same genes. Such an assumption coming from the part of the researcher led to indeed strange results. In fact, genetic codes do mutate slightly from generation to generation, like Mr. Wolpoff from the University of Michigan declared in reaction to the surprising news. Of course, most biases have been corrected since then, but always look behind the numbers.

A very frequent error is related to the interpretation we give to some numbers. In his very impressive book The Skeptical Environmentalist, Bjorn Lomborg talks about that. For example, in an impressive 500-page report, an Oxford Scholar (Peter Gleick) assumed that the percentage of people not having access to water would rise in-between 1990 and 2000. In fact, it went down by 10-12%, according to various estimations. When projecting numbers for the 1990s, he simply assumed that no one would newly get access to water in the decade, resulting in very odd numbers. In fact, many more people did gain access to water. That wouldn't be so bad if the number would not have been repeated in various publications and used so widely by organizations to justify all their actions. It is true that we must do something, water is vital after all. But things are getting better, not worse.

You've probably seen polls on the internet. Often, you'll see news anchor asking a question on TV and then telling the viewers to participate. The information is then used on the following day's editorial to supposedly describe people's opinions. This is the best example of biased statistics. Each TV channel and each web site targets a specific audience, whether it be segmented regionally or socio-economically. We have absolutely no background information about the people answering. Does participation really reflect society's thoughts as a whole? These numbers are not reliable because they are not based on anything tangible. That's what I mean when I say that the way data is collected is very important.

Many of us will form opinions when seeing some statistics. But don't forget that some stats are collected on specific objects only, not the accompanying factors. For example, when seeing that thousands and thousands of seals are killed every year, one would quickly oppose himself to these horrible and unnecessary deaths. But we have eliminated the seals' natural predators, and their population is growing without control. It has played a significant role in fish stock reductions throughout the Saint-Laurent Gulf, although pollution is also to blame here.

The worst error is also human, but this time it's related to judgment. Never forget this: the person that handles out the numbers also has political and moral opinions. It is an individual with emotions seeking to convince you of something, just like right now. There's a lot of data out there, and journalists select what they want to. For example, many studies were made on the relationship between silicone implants and breast cancer in the 1990s. On the other hand, studies showing negative relationships between the two were overlooked, such as the 1999 National Academy of Sciences research. What we see in the media is not always true. There are 6 billion opinions on everything from the way rice should be cultivated to whether or not we should drop nuclear power. And out of these, how many are those of the people who choose the information you're looking at on TV.

Don't be afraid to trust numbers when you see them in the newspapers, they're not necessarily flawed or wrong. They could be, however, and you must be suspicious when seeing numbers that look too strange or that look over-exaggerated. One of the threats to the veracity of stats is slowly disappearing: errors in the collection of raw data. Computers and more rigorous research protocols have greatly helped. The other threat, human this one, is not about to disappear! People will always have opinions and feelings on specific things. The good aspect is that indicators like GDP or the poverty rate will exist for a long time and will always give us of an idea of the world surrounding ourselves. But manipulators are always there, somewhere, trying to use supposedly facts at their advantage. Beware...

© MindMagazine.com
How to Lie & Cheat with Statistics
Dr. Chudler, U. of Washington

http://faculty.washington.edu/chudler/stat3.html
	Ok...this is what you have been waiting for. How can you lie with statistics? Actually, the purpose of this page is NOT to teach you how to lie and cheat with statistics. Rather, I hope you will learn how it is possible to be misled and how to spot "statistical abuse." You can find poor use of statistics everywhere...magazines, newspapers, polls, TV, even research papers. I do not want to hear of any of you readers using these poor methods.
	Contents of Statistics Pages
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 HYPERLINK "http://faculty.washington.edu/chudler/statistics.html" Numbers
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 HYPERLINK "http://faculty.washington.edu/chudler/stat2.html" Collection and Analysis
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 HYPERLINK "http://faculty.washington.edu/chudler/statistics.html" How to Lie and Cheat


	The Average Switcheroo

Which average (mean, median, or mode) should be used to report the results of an experiment or survey? All three types of averages describe the data truthfully. However, depending on the data, the mean, median and mode can be very different from one another.

Here is an example: suppose you asked 7 people how much money they brought to school. Here are the answers:

Person
Money
John
2
Ann
3
Bob
1
Mary
10
Sue
5
Carol
2
Ken
999
What is the mean, median and mode of the amount of money brought to school?

Top of Form

Mean ($146)

Bottom of Form

Top of Form

Median ($3)

Bottom of Form

Top of Form

Mode ($2)

Bottom of Form

If you use the mean as the average, then it will look like people bring a lot of money to school. However, if you use the median and mode, it will look like people do not bring much money to school. Each way to describe the numbers is correct. However, because "Ken" brought $999 to school, the mean is much different than the median and mode. Therefore, when you hear someone say, "The average...", make sure you know which type of average (mean? median? mode?) they are talking about.


	The Meaningless Mean
QUESTION: When is a mean meaningless? 

ANSWER: When a mean is created from ordinal data.

You will find this trick in many places...unfortunately this error can sometimes be found in research papers.

If you remember from the page on scales, ordinal data can be ranked, but nothing can be said about differences between numbers. Let's use the hot pepper example again. A hot pepper is scored as a "1", a hotter pepper is scored as a "2" and the hottest pepper is scored as a "3." Let's say you wanted to test the hotness of these 3 peppers and gave them to people to taste. Here are the results:

Person
Pepper A
Pepper B
Pepper C
John
2
1
3
Mary
1
2
3
Rob
2
1
3
Sue
1
2
3
Ann
2
1
3
What can be said and what cannot be said about the taste of these peppers? First, all of the people thought that Pepper C was the hottest. It also looks likes Peppers A and B tasted about the same. If you took the means of these numbers you would get:

Mean hotness of Pepper A = 1.6
Mean hotness of Pepper B = 1.4
Mean hotness of Pepper C = 3.0
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But is this fair? Can you say that Pepper C was about twice as hot as Peppers A and B? Probably not. Here's why. What if Pepper A and Pepper B were not very hot at all, but Pepper C was so hot that you had to drink many glasses of water to cool the taste. The numerical differences between the taste of these peppers has no meaning. The ranking of the peppers is fine...Pepper C IS hotter than Pepper A and B, but these data give NO indication of HOW MUCH hotter. Therefore, be careful when you read about differences between numbers that come from rankings.

Actually, it is not even correct to create a mean from these data. The mean hotness of one hot pepper (score = 1) and one of the hottest peppers (score = 3) does NOT necessarily give you the score of a hotter pepper (score = 2). It may be that the hottest pepper is 100 times as hot as the least hot pepper. These data just do NOT give you this information. They only give you rankings. 


	The Sampling Trick
It is essential that data come from a random sample of the population. If it doesn't, then the results of the experiment or survey may not be an accurate reflection of the population. This happened in the early 1900s when polls were taken during the U.S. presidential campaign of Franklin D. Roosevelt (FDR). The polls surveyed only those people with telephones. The pollsters predicted one candidate would win, but FDR actually won the real election. The poll did NOT accurately reflect all of the voters because the opinions of only one part of the population (wealthy people with telephones) were taken into account.
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The size of the sample is another important consideration. If you flipped a coin 5 times and it came up "heads" 4 times, would you be correct to say that the coin will land on heads 80% of the time? It did for your sample of 5 flips. But what would happen if you flipped the coin 100 times or 1000 times. Would heads still come up 80% of the time? The number of people or number of trials in an experiment that are needed to give you an accurate estimate of the population is dependent on several variables. One important consideration is how much variability there is in the response. If a response has a high degree of variability, then a larger sample will be needed. In general, the larger the sample size, the better the estimation.


	Games with Graphics
Misusing and abusing graphics are easy ways to mislead people. People like to see graphs for a quick way to evaluate a set of numbers. But BEWARE! Make sure you are not fooled. Let's use pumpkins grown in the gardens of Mary, Joe and Ann. Here is the first graph:
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This graph does not say very much because there is no scale on the y-axis. Does the graph represent the weight, volume, width or height of the pumpkins? It does not say.
Here is a graph that is much better:
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Now we know that the graph refers to the weight of the pumpkins and we know how much each pumpkin weighs because the numbers are given. This is a fair graph.
What if you wanted to convince people that Ann's pumpkin was bigger than Mary's and Joe's pumpkin. Look at this graph:
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The numbers are the same, but the y-axis has been changed. Now it appears that Ann's pumpkin is much bigger than the other two.
What if you wanted to convince people that all the pumpkins were about the same size. Look at this graph:
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The numbers are the same, but the y-axis has been changed again. This time the y-axis has expanded. Now it appears that there there is only a small difference in weight.
Often a picture is used to represent data. Here is a fair way to show the difference in the weights of the pumpkins using a picture:
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In this graphic, each pumpkin represents 10 lbs. It clearly and fairly shows the difference in the weights of pumpkins from the different gardens.
However, let's try to show that Ann's pumpkin is much bigger than the rest:
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This graphic distorts the data. To show the differences in the weights, this picture changes the height of each pumpkin to represent pumpkin weight. Joe's pumpkin (20 lbs) is twice as high as Mary's (10 lbs.); Ann's (40 lbs.) is twice as high as Joe's (20 lbs.) and four times as high as Mary's (10 lbs). Is this fair? I think not! The reason is because as the height of the pumpkin is increased, the WIDTH of the pumpkin increased. Therefore, while the heights are in proportion the AREAS of the pumpkins are not. Remember, the formulas to determine area:

Area of a rectangle = Height X Width

Area of a circle = r2
So this picture makes it look like Ann's pumpkin is much larger than Mary's and Joe's. I also used different sized letters for the different pumpkin weights to give the impression that Ann's pumpkin was larger. 




	Meaningless Graphics
Newspapers and magazines like to use colorful pictures to represent public opinion and survey responses. However, often times the pictures are too simple to give meaningful information. Take this example:
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This map shows how people in different states of the US like pizza. (I just made up these data). The code for the state color is:
Red States = People Love Pizza
Yellow States = People Like Pizza
Purple States = People Hate Pizza
That's all the information we have. The map really doesn't say very much. We don't know how it was determined that people like pizza...were people asked if they liked pizza? Were people asked how much pizza they ate in a week? a month? a year? Was the number of pizzas purchased at stores in different states counted? Was the number of pizza restaurants in different states counted? 

We also do not know if there are any real differences between how much people like pizza in the different states. How much do people love pizza in California? What is the difference between how much people love pizza in Utah compared to how much they like pizza in Nevada? There are no scales or measurements to indicate any of this information. Although this type of graphic gives almost no information, it is used frequently in many popular magazines. 


	Back to to Data Collection and Analysis.

Back to Numbers - Averages.
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	For more ways to misuse statistics, there are two interesting books:

1. Darrell Huff, How to Lie with Statistics, W.W. Norton & Co., New York, 1954 (reissued in 1982 and 1993).

2. Cooper B. Holmes, The Honest Truth About Lying With Statistics, Charles C. Thomas, Springfield, 1990. 

For general information, see:

1. Introduction to Descriptive Statistics 

2. Introduction to Statistics 


Illustration by Peter Newell from COSMOPOLITAN, August 1898








