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—  Bill Sawyer, ATG Curriculum Manager, Oracle
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even non-programmers think well about problem-solving.”

—  Cory Doctorow, co-editor of  Boing Boing  
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First Impressions1
visualizing information

Can’t tell your facts from your figures?  
Statistics help you make sense of confusing sets of data. They make the 

complex simple. And when you’ve found out what’s really going on, you 

need a way of visualizing it and telling everyone else. So if you want to 

pick the best chart for the job, grab your coat, pack your best slide rule, and 

join us on a ride to Statsville.
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The Middle Way
Sometimes you just need to get to the heart of  the matter. 
It can be difficult to see patterns and trends in a big pile of figures, and finding the 

average is often the first step towards seeing the bigger picture. With averages at 

your disposal, you’ll be able to quickly find the most representative values in your 

data and draw important conclusions. In this chapter, we’ll look at several ways to 

calculate one of the most important statistics in town—mean, median, and mode—

and you’ll start to see how to effectively summarize data as concisely and usefully 

as possible.
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Power Ranges3 Not everything’s reliable, but how can you tell? 

Averages do a great job of giving you a typical value in your data set, but they don’t 

tell you the full story. OK, so you know where the center of your data is, but often 

the mean, median, and mode alone aren’t enough information to go on when you’re 

summarizing a data set. In this chapter, we’ll show you how to take your data skills 

to the next level as we begin to analyze ranges and variation.

measuring variability and spread

All three players have 
the same average score 
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way of choosing between them. 
Think you can help?
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Taking Chances
Life is full of  uncertainty. 
Sometimes it can be impossible to say what will happen from one minute to the 

next. But certain events are more likely to occur than others, and that’s where 

probability theory comes into play. Probability lets you predict the future by 

assessing how likely outcomes are, and knowing what could happen helps you 

make informed decisions. In this chapter, you’ll find out more about probability 

and learn how to take control of the future!

calculating probabilities
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Back at Fat Dan’s Casino 198

We can compose a probability distribution for the slot machine 201

Expectation gives you a prediction of  the results… 204

…and variance tells you about the spread of  the results 205
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Manage Your Expectations5 Unlikely events happen, but what are the consequences? 

So far we’ve looked at how probabilities tell you how likely certain events are. What 

probability doesn’t tell you is the overall impact of these events, and what it means 

to you. Sure, you’ll sometimes make it big on the roulette table, but is it really worth it 

with all the money you lose in the meantime? In this chapter, we’ll show you how you 

can use probability to predict long-term outcomes, and also measure the certainty 

of these predictions.

using discrete probability distributions
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Sometimes, order is important. 
Counting all the possible ways in which you can order things is time 

consuming, but the trouble is, this sort of information is crucial for 

calculating some probabilities. In this chapter, we’ll show you a quick way 

of deriving this sort of information without you having to figure out what all 

of the possible outcomes are. Come with us and we’ll show you how to 

count the possibilities.

permutations and combinations
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Keeping Things Discrete7 Calculating probability distributions takes time. 
So far we’ve looked at how to calculate and use probability distributions, but wouldn’t it be 

nice to have something easier to work with, or just quicker to calculate? In this chapter, 

we’ll show you some special probability distributions that follow very definite patterns. 

Once you know these patterns, you’ll be able to use them to calculate probabilities, 

expectations, and variances in record time. Read on, and we’ll introduce you to the 

geometric, binomial and Poisson distributions.
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Being Normal
Discrete probability distributions can’t handle every situation. 
So far we’ve looked at probability distributions where we’ve been able to specify exact 

values, but this isn’t the case for every set of data. Some types of data just don’t fit the 

probability distributions we’ve encountered so far. In this chapter, we’ll take a look at 

how continuous probability distributions work, and introduce you to one of the most 

important probability distributions in town—the normal distribution.

using the normal distribution
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Beyond Normal9 If  only all probability distributions were normal. 
Life can be so much simpler with the normal distribution. Why spend all your time 

working out individual probabilities when you can look up entire ranges in one swoop, and 

still leave time for game play? In this chapter, you’ll see how to solve more complex 

problems in the blink of an eye, and you’ll also find out how to bring some of that normal 

goodness to other probability distributions.
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Taking Samples
Statistics deal with data, but where does it come from? 

Some of the time, data’s easy to collect, such as the ages of people attending a health 

club or the sales figures for a games company. But what about the times when data isn’t 

so easy to collect? Sometimes the number of things we want to collect data about are so 

huge that it’s difficult to know where to start. In this chapter, we’ll take a look at how you 

can effectively gather data in the real world, in a way that’s efficient, accurate, and can 

also save you time and money to boot. Welcome to the world of sampling.

using statistical sampling
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Making Predictions11 Wouldn’t it be great if  you could tell what a population was 
like, just by taking one sample? 

Before you can claim full sample mastery, you need to know how to use your samples 

to best effect once you’ve collected them. This means using them to accurately predict 

what the population will be like and coming up with a way of saying how reliable your 

predictions are. In this chapter, we’ll show you how knowing your sample helps you 

get to know your population, and vice versa.

estimating your population
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Guessing with Confidence
Sometimes samples don’t give quite the right result. 
You’ve seen how you can use point estimators to estimate the precise value of the 

population mean, variance, or proportion, but the trouble is, how can you be certain that 

your estimate is completely accurate? After all, your assumptions about the population 

rely on just one sample, and what if your sample’s off? In this chapter, you’ll see another 

way of estimating population statistics, one that allows for uncertainty. Pick up your 

probability tables, and we’ll show you the ins and outs of confidence intervals.

constructing confidence intervals
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13 Not everything you’re told is absolutely certain. 
The trouble is, how do you know when what you’re being told isn’t right? Hypothesis 

tests give you a way of using samples to test whether or not statistical claims are likely 

to be true. They give you a way of weighing the evidence and testing whether extreme 

results can be explained by mere coincidence, or whether there are darker forces at 

work. Come with us on a ride through this chapter, and we’ll show you how you can use 

hypothesis tests to confirm or allay your deepest suspicions.
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Sometimes things don’t turn out quite the way you expect. 
When you model a situation using a particular probability distribution, you have a 

good idea of how things are likely to turn out long-term. But what happens if there are 

differences between what you expect and what you get? How can you tell whether 

your discrepancies come down to normal fluctuations, or whether they’re a sign of 

an underlying problem with your probability model instead? In this chapter, we’ll 

show you how you can use the χ2 distribution to analyze your results and sniff out 

suspicious results. 

14
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15 Have you ever wondered how two things are connected? 

So far we’ve looked at statistics that tell you about just one variable—like men’s height, 

points scored by basketball players, or how long gumball flavor lasts—but there are other 

statistics that tell you about the connection between variables. Seeing how things are 

connected can give you a lot of information about the real world, information that you can 

use to your advantage. Stay with us while we show you the key to spotting connections: 

correlation and regression. 
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What’s My Line?
correlation and regression

Feel that funky 
rhythm, baby.

Sweet! But is that 
a rain cloud I see 
up there?
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i The Top Ten Things (we didn’t cover)
leftovers

Even after all that, there’s a bit more. There are just a few more 

things we think you need to know. We wouldn’t feel right about ignoring them, 

even though they only need a brief mention. So before you put the book down, 

take a read through these short but important statistics tidbits.

ii Looking Things up
statistics tables

Where would you be without your trusty probability tables?
 Understanding your probability distributions isn’t quite enough. For some of them, you 

need to be able to look up your probabilities in standard probability tables. In this 

appendix you’ll find tables for the normal, t and Χ2 distributions so you can look up 

probabilities to your heart’s content. 
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