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THANK YOU FOR CHOOSING my book, Practice Game Theory! 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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VISIT WWW.ALBERTRUTHERFORD.com to claim your gift: The Art of Asking Powerful Questions in the World of Systems
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Chapter 1

The Modern Origin of Statistics - A Bad Cup of Tea
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DO YOU TAKE MILK WITH your coffee? If you do, you probably fill your mug with the hot beverage, then add a dash of milk. Do you ever pour milk or cream in your mug before the coffee? According to Food & Beverage Insider, about two thirds of Americans drink coffee every day, and almost half of Americans have a cup of tea every day.​[i] And according to the National Coffee Association blog, a little under 30 percent of those coffee drinkers add some sort of milk (be it dairy or dairy-free) to their coffee.​[ii] I would hazard a guess that the percentage is higher than that for tea drinkers.

Most of us probably add milk or cream to our coffee or tea rather than adding coffee or tea to our milk or cream. Have you noticed that the order in which you add these liquids changes the taste of what you’re drinking? Pouring cold milk into hot liquid changes the flavor of whey proteins; pouring hot liquid into cold milk, by contrast, changes the flavor very little.​[iii] And apparently what most of us add-the-milk-after-the-coffee drinkers want is the burnt caramel taste of altered whey proteins. 

Believe it or not, that slight taste difference and one woman’s ability to identify it were key features in the birth of the modern field of statistical analysis. The general idea of statistics has been around as long as humans (and perhaps other thinking creatures) have, of course. Early humans certainly drew inferences from past experiences; they probably informally collected data on where the best hunting was at what time of year, for example. But the actual field of statistics—the science of collecting and analyzing large sets of data—is a surprisingly recent development. 

The main figure behind modern statistics is an English man named Ronald Aylmer Fisher. Fisher was a mathematician and genetics researcher who can be credited with laying the foundation for statistical analysis and experimental design. Despite most of his research being in eugenics, the racially biased and discredited science of “improving” a race’s inherited characteristics (that was the foundation of Nazism), his contributions to the field of statistics can’t be ignored. After a 1915 paper that established the idea of a correlation coefficient—a number that tells you how closely two phenomena are correlated—his next big breakthrough involved a cup of tea.​[iv]

The story goes that, sometime in the early 1920s while Fisher was working at the Rothamsted Experimental Station in England, he offered a colleague named Muriel Bristol a cup of tea. He poured some milk into the cup before he added the tea, and Ms. Bristol refused to drink it. She insisted that tea tastes different if the milk is added before the tea, and that she preferred her tea with the milk added after. Another colleague, a chemist named William Roach, suggested he and Fisher run an experiment to see if Bristol truly could tell the difference between milk added to tea and tea added to milk. They decided to make eight cups of tea—four made with milk first, four with tea first—and give them to Bristol in random order. Sure enough, she could taste the difference between the drinks prepared the two different ways.​[v] 

As a mathematician, Fisher calculated the mathematical likelihood of Bristol knowing the difference, rather than just guessing and by chance being correct. Fisher figured out that the probability of Bristol just having a streak of luck with eight cups of tea was one in seventy. This meant it was highly unlikely that she simply guessed. With fewer cups of tea, however, Fisher wouldn’t have been so convinced. He figured out that the more cups of tea they provided that she correctly guessed, the more convinced he would be that she could actually taste the difference.​[vi] In other words, he discovered the importance of designing an experiment with an appropriate sample size.

We’ll talk more about sample size in a later chapter. But for now, back to the tea: Fisher used this story at the beginning of his seminal work on statistics, “Statistical Methods for Research Workers,” which he published in 1925. This book has been reprinted many times over the years and is still considered one of the foundational books for modern statistics. Who knew refusing a cup of tea could have such consequences! 

If you’ve gotten this far, chances are you don’t have a copy of Fisher’s book lying around. You probably have a nagging question about why you should care about statistics. You don’t need a college-level class on statistical analysis, but you’d like to know how statistics affect your life. That’s what this book is for. The following chapters will give you an idea of how statistics are used in everyday life and how a basic understanding of them can help you make better decisions. You’ll learn about why Barbie and Oppenheimer were such box-office successes, whether you should buy that lottery ticket, and how horror movies could be useful. You’ll get a basic understanding of statistical analysis . . . and hopefully be entertained along the way. 
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Chapter 2

Descriptive Statistics and What We Can Learn From Barbenheimer
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IN THE SUMMER OF 2023, two hit movies swept the box offices, becoming a phenomenon known together as Barbenheimer. Barbenheimer—a term most likely coined by film critic David Ehrlich​[vii]—was the simultaneous release on July 21st of Barbie and Oppenheimer, two movies with very different themes but similarly massive budgets and impacts. These two movies dominated the summer, with millions of viewers flocking to cinemas to see Barbie, Oppenheimer, or even both on the same day (that’s a long time to sit still!). Mentions of both movies, as well as outfit pictures of Barbie-goers, dominated social media in July. 

If you do a Google search for Barbenheimer memes, you’ll find dozens of creative and often hilarious ones that blend the incongruous themes of the two movies. (The Barbenheimer memes weren’t such a hit in Japan, though: Warner Brothers Japan issued an apology for the tone-deaf message of some of the memes, which many people in Japan interpreted as making light of the bombings Japan suffered during World War 2.​[viii]) 

It would be easy to dismiss Barbenheimer as simply a coincidence that helped entertain us during the summer of 2023. But statistics tell us how important this phenomenon actually was to American culture. Analysts credit the two movies with reviving the film industry after three years of lagging sales due to the Covid pandemic. Variety even claimed: “The dual release of Greta Gerwig’s ‘Barbie’ and Christopher Nolan’s ‘Oppenheimer’ on July 21 has restored the box office to its pre-COVID glory, and the effects have been felt around the world.” One survey of Barbie-goers found that nearly one quarter of them hadn’t been to a movie in a theater since before the pandemic. Barbie brought them to the theaters and prompted many of them to go again: 40 percent of respondents said the experience reminded them how much they loved going to the movies.​[ix] 

The simultaneous release of the two movies created a synergistic effect, with their popularity feeding off each other and creating a desire in moviegoers to see both. With so many people talking about the two films and so many memes circulating on social media, those who might normally just be interested in one of the movies wondered what the hype was all about. In fact, The Independent reported that about six percent of Oppenheimer sales could be attributed to Barbie tickets being sold out.​[x] 

Whether or not you scanned social media for the latest Barbenheimer meme, chances are rather good that you saw one or both movies. According to a February 2024 poll about Oscar-nominated movies, nearly one third of Americans had seen Barbie and about one fifth had seen Oppenheimer. The statistics differ by age group, gender, and even political affiliation, however. More than half of Americans under the age of thirty-five had seen Barbie, with a higher percentage of those being women. Those who voted for Trump in 2020 skewed toward Oppenheimer, while Biden voters were more likely to have seen Barbie.​[xi] 

Types of Descriptive Statistics

ALL THIS DATA IS AN example of descriptive statistics. Descriptive statistics is exactly what it sounds like: the science of using statistics to describe something that happened. Looking at the data and analyzing it can tell us a great deal about what we have experienced. It helps us make sense of our world, and it can lead us to ask more questions. Why did Barbie viewers skew female, younger, and more Democratic, for example? What can that tell us about our society or about the movie? Descriptive statistics also help make a large set of data understandable. They present summaries of events or phenomena with numbers that help us understand what’s going on. 

The most used descriptive statistics are measures of central tendency and measures of variability. Measures of central tendency are what you probably learned about in sixth grade (and may have forgotten!): mean, median, and mode, also collectively known as averages. Measures of variability include range and standard deviation, which you may recognize if you took college science classes and had to interpret how well you did compared to the class on an exam. 

Measures of central tendency help us make sense of the average or center of a set of data. Measures of variability tell us how widely varying the data is. Think back to that intro psychology exam in college: Maybe you got a ninety-seven and you were thrilled with yourself, quietly gloating that you did so well. Then you saw that the range was only four, meaning the difference between the highest and lowest scores on the exam was only four points. This means most people scored right around a ninety-seven, making you wonder if it’s not that you nearly aced a tough exam, but rather that the exam was easy enough that the whole class aced it. Suddenly you don’t feel so smart! 
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