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potential problem with using representativeness. The law of small numbers holds that results based on a small 
number of observations are less likely to be accurate than are results based on a larger number of observa-
tions (Asparouhova, Hertzel, & Lemmon, 2009; Taleb, 2004). We assume that our experiences are representa-
tive of the larger world around us when, in fact, that is not always the case. For instance, when you toss a coin, 
there is a 50% chance the coin will land on heads and a 50% chance it will lands on tails. If you flip that coin 
four times, you would expect it to land on heads twice and on tails twice. That would be 50/50, just the way 
coin tosses should turn out. However, with only four flips of the coin, weird things might happen. You might 
flip three tails but only one heads. Or maybe all four flips will be heads. Does this mean the coin is “fixed”? 
No. Rather, with such a small number of flips (i.e., a small sample), you might get outcomes that are markedly 
different than what you would expect to find (i.e., all coin flips in history). Flip a coin 20 times. I bet you will 
not get exactly 10 heads and 10 tails, but overall, it should be closer to 50/50 than 75/25. Now flip the coin 40 
times, and again, you are likely to be closer to 50/50 than you were with 20 flips.2

Law of small numbers: results based on small amounts of data are likely to be a fluke and not representative of the true 
state of affairs in the world.

Let’s take another, more mundane example of the law of small numbers. You are thinking about where to 
go for dinner tonight. Your roommate said a friend of hers really liked the local pizza place. Based on this 
information, you decide to have dinner at the local pizza place. How is this instance an example of the law of 
small numbers? Let me ask you, how much information did you gather to make your decision? You have a 
suggestion from one friend of your roommate; that is all. So, with one piece of data, you drew your conclusion 
of where to eat dinner. Let’s hope your food preferences are similar to those of your roommate’s friend. Had 
you read reviews of this restaurant, you would have had more data on which to base your decision of where 
to eat.

As one real-world example of the law of small numbers, many people are afraid to invest their money in 
stocks because they think bonds are a safer investment. However, a great deal of research (e.g., Index Fund 
Advisors, 2014) has demonstrated that over the long term, investing in stocks is the best way to grow one’s 
money. Since 1928, the U.S. stock market’s average annual return has been about 9.6%. During that same time 
span, U.S. government long-term bonds have grown on average by only about 5.4% each year. So, when decid-
ing where to invest our money, clearly it should go into the stock market, right? Maybe. Keep in mind that 1928 
was a long, long time ago. Over a long period of time, then yes, the stock market has indeed been the best 
investment available. However, you know enough about history to know what happened in October 1929, again 
in October 1987, and in the fall of 2008. There are comparatively small pockets of time during which stocks do 
poorly, sometimes disastrously so. These time periods are the exceptions, but if it is your money being lost 
when stocks decline in value, you probably will not take comfort in this knowledge. Therefore, money you need 
in the near future probably should not be invested too heavily in stocks because during brief (i.e., small) periods 
of time, the value of stocks can decline, sometimes precipitously. However, money you do not need for a longer 
period of time probably is better invested in stocks than in bonds.

Now that we have learned some reasons why we tend not to incorporate statistical information into our 
thinking, let’s distinguish among three concepts that we’ve already implicitly touched on and that are founda-
tional for statistical thinking: a population, a variable, and a sample. These are not complicated distinctions, but 
they are critical in this course and in being better consumers of statistical information. A population is the entire 
group of people you want to draw conclusions about. In our example of stock market and bond market gains, 
the population would be every year since 1928. In our example of where to eat on Friday night, the population 
would be every person who’s eaten at that restaurant. All members of a population must have some character-
istic in common. In research, such a characteristic is called a variable. A variable is a quality that has different 
values or changes in the population. For instance, qualities such as height, age, personality, happiness, and 


