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Mastering AP Stats Chapter 8: A Complete Guide to Inference for
Categorical Data

For students preparing for the Advanced Placement Statistics exam, Chapter 8 is one of the most frequently cited
sections. It dives into the world of categorical data, teaching you how to draw reliable conclusions about
populations when your data are counted rather than measured. Whether you're tackling proportions, comparing
groups, or testing relationships in contingency tables, this chapter equips you with the tools you need to succeed. In
this article we’ll walk through every key concept, provide detailed examples, and share practical exam ready
strategies—all while keeping the content engaging and easy to digest.

Overview of Chapter 8

Chapter 8, titled “Inference for Categorical Data,” focuses on drawing conclusions about populations when the
variable of interest is categorical. Unlike numerical data, where you might compute means or variances, categorical
data involve counts or frequencies. The chapter covers:

» Proportions and their sampling distributions

¢ Confidence intervals for single and paired proportions

¢ Hypothesis tests for one proportion and two independent proportions
e Chi square tests for goodness of fit and independence

« Interpretation of p values and critical values in real world contexts

Understanding these concepts is essential because many AP exam questions revolve around interpreting the

results of proportion tests or chi square analyses. By mastering the material in Chapter 8, you'll be well positioned to
tackle a wide range of statistical problems.

Proportion Basics

A proportion is simply a ratio that represents a part of a whole. In statistical terms, the population proportion,
denoted by p, is the fraction of individuals in a population that possess a certain characteristic. For example, if 30
out of 200 students prefer online learning, the population proportion would be 0.15.

The sample proportion, typically represented by pQpronounced “p-hat”), is the estimate of pcalculated from a
sample. It's computed as the number of successes divided by the total sample size:

p0" O,0a

where x is the number of successes and nis the sample size. The sample proportion is a random variable that
follows a binomial distribution when the sample is drawn with replacement or from a large population.

Key takeaways:

¢ Proportions are bounded between 0 and 1.

e Large sample sizes (typically n /"e /30) allow the normal approximation to be used.

« The standard error of p0" —2 4R O 7 t(p(1 p)/ n), which is often approximated using p0" —¢7FV B 6b vtva —2
unknown.



Confidence Intervals for Proportions

When you estimate a population proportion from a sample, you naturally want to know how precise that estimate is.
A confidence interval (CI) provides a range of plausible values for the true proportion.

For a single proportion, the classic normal approximation Cl is:
p0" ¢¢r 4P

where z* is the critical value from the standard normal distribution corresponding to the desired confidence level
(e.g., 1.96 for 95% confidence). The standard error is approximated as SE = sqrt(p0"f )/n)

However, the normal approximation can be inaccurate when p is near 0 or 1 or when nis small. The Wilson score
interval is a more reliable alternative that adjusts for these edge cases. Its formula is:

(PO" 2«'0f&A" €17 t((PO"f ) +2Z%/(4n))/n))/ (L +2%n)

Although the Wilson interval is slightly more complex, many students find it easier to calculate using an online
calculator or spreadsheet.

Example:

1. Suppose 120 out of 200 students prefer a particular textbook. Then p0" O #6# O &ca

2. With n /= /200, SE /= /sqrt(0.60x0.40/200) /"H /0.0346.

3. For a 95% CI, z* /= /1.96. The interval is 0.60 /+ /1.96x0.0346 !" (0.532, 0.668).

4. Interpretation: We are 95% confident that the true proportion of students who prefer that textbook lies
between 53.2% and 66.8%.

Hypothesis Testing for Proportions

Hypothesis tests help you determine whether an observed proportion differs significantly from a claimed value. The
typical setup involves:

< Null hypothesis (H €): The population proportion equals a specific value (e.g., p /= /0.50).
« Alternative hypothesis (H ¢): The population proportion is different from that value (two tailed) or greater/less
than that value (one tailed).

The test statistic is a z score calculated as:
z=(pP0" O '07 t(p€l p€)/n)

where pi€ the proportion specified in the null hypothesis. You then compare this z to critical values or compute a
p value.

Example:

1. Claim: 60% of voters support a new policy. A random sample of 150 voters shows 90 in support (p0" 60 6 &c’a
2. TestH€:p/=/0.60 vs.H «: p /" /0.60 (two tailed).
3. Compute z: (0.60 /" /0.60) / sqrt(0.60x0.40/150) /= /0.
4. Because z /= /0, the p value is 1, so we fail to reject H €.
In practice, you'll often see the test statistic expressed as a z scoreor a p valuthat you compare to the chosen
significance level (; 60 6 & RA “or instance).

Comparing Two Proportions

When you have two independent samples and want to determine whether their underlying proportions differ, you



conduct a two proportion test.
Key steps:

1. Calculate the sample proportions p0" O, 64 &B ,=x.n,.
2. Compute the pooled proportion p0" O f, 2," 6 ta 24a™a
3. Find the standard error: SE = sqrt(p0"f )(1/ne+ 1/n))).

4. Compute the z statistic: z = (p0" O )/SE.

Example:

Group A: 70 successes out of 120 (p0" 60 6 4Sf2'a

Group B: 90 successes out of 150 (p0" " 60 6 &c 'a

Pooled p0" 60 0fs 026“’0f # 020 S’ 60 6 ¢ 6#s 0%, 6 4S“2a
SE /= /sqrt(0.593x0.407x(1/120 /+ /1/150)) /"H /0.054.

z /=/(0.583 /" /0.600)/0.054 /"H /" 0.31.

6. Since |z|

a ks wbndpeE

Confidence intervals for the difference between proportions can also be constructed using p0" o!" +. , /+ /z* [x /|SE

Chi Square Goodness of Fit Test

The chi square goodness of fit test evaluates whether observed categorical frequencies match expected frequencies
under a specified distribution. It's commonly used when testing hypotheses about a single categorical variable.

Procedure:
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