
    
      
        
          
        
      

    


Statistics for the Rest of Us

- Mastering the Art of Understanding Data

Without Math Skills

By Albert Rutherford

www.albertrutherford.com 

Copyright © 2023 by Albert Rutherford. All rights reserved.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in any form or by any means, electronic, mechanical, photocopying, recording, scanning or otherwise, except as permitted under Section 107 or 108 of the 1976 United States Copyright Act, without the prior written permission of the author.

Limit of Liability/ Disclaimer of Warranty: The author makes no representations or warranties regarding the accuracy or completeness of the contents of this work and specifically disclaims all warranties, including without limitation warranties of fitness for a particular purpose. No warranty may be created or extended by sales or promotional materials. The advice and recipes contained herein may not be suitable for everyone. This work is sold with the understanding that the author is not engaged in rendering medical, legal or other professional advice or services. If professional assistance is required, the services of a competent professional person should be sought. The author shall not be liable for damages arising herefrom. The fact that an individual, organization of website is referred to in this work as a citation and/or potential source of further information does not mean that the author endorses the information the individual, organization to the website may provide or recommendations they/it may make. Further, readers should be aware that Internet websites listed in this work might have changed or disappeared between when this work was written and when it is read. 

For general information on the products and services or to obtain technical support, please contact the author.



I have a gift for you...

––––––––

[image: ]


Thank you for choosing my book, Statistics for the Rest of Us! I would like to show my appreciation for the trust you gave me by giving The Art of Asking Powerful Questions – in the World of Systems to you!

In this booklet you will learn:

-what bounded rationality is,

-how to distinguish event- and behavior-level analysis,

-how to find optimal leverage points,

-and how to ask powerful questions using a systems thinking perspective.
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Click here for your FREE GIFT: The Art of Asking Powerful Questions in the World of Systems
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CHAPTER 1: WHY YOU NEED THIS BOOK
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Have you ever been watching tv and seen an advertisement for a product that convinced you to try it? The ad might have featured some statistics that made the product seem even more enticing (98% of people who tried this reported improved symptoms! On average, people lost 25 pounds on this medication! 87% of people interviewed responded favorably to our question!). Advertisers, politicians, and anyone else looking to make a point often cite numbers in their arguments, knowing that those numbers can sway the average consumer or voter. Most of us see a number that sounds convincing and believe it without question – 98% of people felt better on that? I've got to try it! 

Numbers are a powerful weapon. The advertisers, politicians, and others who use numbers usually (but not always!) know they can be misleading. Maybe the ad citing 98% didn’t tell you that the population they sampled included only people whose condition was in remission. Or maybe the “average” person on a weight loss drug lost 25 pounds, but they sampled one person who lost 150 pounds and five people who lost nothing. Statistics can be manipulated to present all sorts of arguments, only some of which are valid. 

Sometimes misinterpreted or misapplied statistics can take hold and become a common belief. In the 1980s and 1990s, a study published in prestigious scientific journals concluded that left-handed people die, on average, nine years younger than right-handed people.​[i] If you're a lefty, someone has probably quoted this statistic to you ominously. Reporters popularized some theories you may have heard, including those cited in the Los Angeles Times. "The researchers attributed much of the dramatic increase in accidental deaths to the fact that most machines are designed for right-handers. Certain neurological and immunological defects often associated with left-handedness were also thought to play a role in the shortened life spans.”​[ii] If you’re left-handed, you’re more likely to die in an accident, and there may even be something wrong with your brain! 

But it turns out all those theories are irrelevant because there was a flaw in the study. The researchers, Diane Halpern and Stanley Coren, noted that the proportion of lefties in the general population skews younger (a greater percentage of young people are lefties than older people). The LA Times reported, "In the population at large, about 9% of women and 13% of men are left-handed, but previous studies have shown a peculiar age distribution. At the age of 10, 15% of the population is left-handed. At 20, 13%. By 50, the figure drops to 5%. And by 80, it is less than 1%. ‘That’s what initially got us interested in studying this,’ Halpern said.”

Halpern and Coren drew an incorrect conclusion, though. Their research involved surveying the families of people who had recently died and asking if they had been left- or right-handed. When the results came back that a higher percentage of the younger people who had died had been left-handed, they concluded that something about left-handedness was to blame. But they failed to consider that many of the older people who had recently died probably would have been left-handed if they were raised today. For several generations, left-handedness was stigmatized, and school-aged kids who presented as left-handed were trained to become right-handed.​[iii] Surveying the families of those who died didn’t yield accurate data about who was born left-handed and who wasn’t.

In the left-handedness study, there was a hidden bias in the sample (fewer older lefties existed because of a reason that wasn’t taken into account in the study). Here's another example of hidden bias affecting the outcome of a study: Imagine you go to Chicago and ask hundreds of people if they're fans of the White Sox. Keep in mind that Chicago has two baseball teams, the Cubs and the White Sox, and normally the Cubs attract many more fans than the Sox. In an average year, a typical Chicago baseball fan might say, "No, I don't root for the Sox." But if you ask the question at a time when the Sox are in the World Series against the Philadelphia Phillies, of course, Chicagoans are likely to say, "Sure, I'm a White Sox fan."

Is the moral of this story that you shouldn't believe anything you read, even in scientific journals? No! The moral is that you, the consumer of information, need to learn to distinguish good science from junk science. If something doesn't seem right about a statistic you hear, it probably isn't. One psychology and medical education professor made this point about the lefties-die-young theory: "If this were true it would be the largest single predictor we had of life expectancy - it would be like smoking 120 cigarettes a day plus doing a number of other dangerous things simultaneously.”​[iv] In other words, it’s not plausible, and we should have known right away that something was off about this study. 

This book will give you the understanding and tools you need to discern good science from bad science, reliable results from unreliable results, and valid statistics from misapplied ones. Knowing some basic statistics can help you become a better consumer, able to tell a false claim from a real one. It can enable you to determine when a statistic represents something true or neutral and when it is being skewed to make a certain argument. You can become more politically savvy, more aware of manipulation by advertisers, and more able to draw conclusions that help you live a better, healthier life. Statistics can help you become a better citizen. 

This may seem like a bold claim, but you'll see that it's true as you read this book. This book will provide you with just enough knowledge to spot a valid claim from a misleading one, question when a statistic seems too good to be true, and argue back to people who try to use statistics to convince you of something you know can't be true. Here's a brief overview of what you'll learn in the coming chapters:


●  Fundamentals of Statistical Analysis

●  Gathering and Interpreting Data

●  P-Values and Bayes Theorem

●  Applied statistics in real life

●  Statistical Thinking

●  Visual Displays: telling stories through numbers

●  Misinterpretation of statistics: the five pitfalls of statistics and how to avoid them

●  Data manipulation and the power of graphs



This book comes at a time when data literacy is more important than ever. But what exactly is data literacy? What are the skills you will learn in this book? Wikipedia defines data literacy as “the ability to read, understand, create, and communicate data as information.”​[v] Kevin Hanegan of the Data Literacy Project thinks the definition needs to be more comprehensive than that, including the mindset to analyze and interpret data. He, therefore, defines data literacy as "the combination of skills and mindsets that allows individuals to find insights and meaning within their data to enable effective, data-informed decision-making.”​[vi]

We can define data literacy as both the skills and mindset to find meaning within data and the ability to understand and communicate data effectively. We will look at the process of gathering and sorting through data, the various measures and visual displays that communicate data, and how statistics influence your daily life. We'll also spend time analyzing how statistics can be misused to try to convince you of something and how you can be prepared to spot data falsifications. 

According to a 2022 article in Forbes on why data literacy is so critical, 82% of 2,000 business leaders surveyed “expect all employees to have basic data literacy.”​[vii]If you’re on the hunt for a job, you may be asked what you know about collecting or analyzing data. Beyond that, though, data literacy is critical to being an involved citizen of a democracy, where our beliefs and opinions shape our government and culture. In a world where we consume information nearly nonstop through our smartphones, we need to be literate about the information we are consuming. 

Not only do we consume data nearly nonstop, but data about us is constantly collected and analyzed, whether we know and approve of it or not. Remember the Cambridge Analytica scandal in 2018, when we learned that Facebook had sold user data to Cambridge Analytica? The information that tech companies have about you is why you get targeted ads on social media sites, your smartphone knows what news you might want to see, and your music streaming service knows how to pick just the right song. Long before the technological revolution, data about listeners was the reason a radio disc jockey knew what to play next! 

Here's a description from the Brookings Institute of how social media companies use our data and the potential consequences: “Social media algorithms...are engineered to provide users with content they are most likely to engage with. These algorithms leverage the large-scale data collection of users’ online activity, including their browsing activity, purchasing history, location data and more.” This allows for targeted content, which “allows the spread and cementing of misinformation.”​[viii] Many argue that our country has become so politically polarized because of this use of data to spread misinformation.

Whether or not you're aware, data surrounds us and is constantly being created about us. It's in our best interest to harness the power of data and learn what statistics can do for us. 

On a less serious note, politically (but more serious financially), data literacy can help your company save money, as it did the Seattle Seahawks. That same Forbes article cites Mark Nelson, President and CEO of Tableau, a data visualization company (you’ll learn more about data visualization in chapters seven and nine), telling his favorite story about how understanding data can help a company save money. According to Nelson, the Seattle Seahawks had received many complaints from fans about the audio quality in their stadium when data saved them:


The Seahawks were about to start a multimillion-dollar renovation of their sound system to resolve the issue — but first, they dug a little deeper into the data. By examining customer complaints on a heat map, they discovered that only fans seated in the stadium's four corners were complaining about sound quality.



The Seahawks subsequently discovered a flaw in the stadium's original design that affected audio quality in those corners.



So instead of a multimillion-dollar overhaul of the entire sound system of the stadium, they just put extra speakers into the four corners. Sure enough, the fan experience surveys all went up.​[ix]
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