
Statistics—FALL Final Exam Concepts 
 

 
Chapter 1: Analyzing One-Variable Data 
 

1) Identify the individuals and variables in a data set.  
 
2) Classify categorical and quantitative variables.  
 
3) Summarize the distribution of a variable with a frequency, relative frequency, cumulative frequency, or 

cumulative relative frequency table.  
 
4) Make and interpret pie charts, bar graphs (pareto, side-by-side, stacked, and segmented), dotplots, stemplots, 

histograms (with and without graphing calculator), boxplots (with and without graphing calculator), 
cumulative frequency or cumulative relative frequency graph (ogives).  

 
5) Be aware of graphical abuses, especially pictograms and distorted scales.  

 
6) Calculate the mean, median, and mode for a set of data, or data within a frequency table or histogram.  
 
7) Calculate the five-number summary, range, and IQR.  

 
8) Calculate and interpret percentile rank.  

 
9) Describe the overall pattern of a distribution by giving numerical measures of center and spread as well as a 

description of shape.  
 

10) Decide which measures of center and spread are more appropriate.  
 

11) Understand that the median is less affected by extreme observations than the mean. Recognize that skewness 
in a distribution moves the mean away from the median toward the long tail.  

 
12) Recognize outliers and give plausible explanations for them.  

 
13) Find and interpret the sample standard deviation for a set of data.  

 
14) Know the basic properties of standard deviation. Standard deviation is always greater than or equal to zero. 

Standard deviation is zero only when all observations are identical and increases as the spread increases. 
Standard deviation has the same units as the original measurements and is greatly increased by outliers and 
skewness.  

 
15) Explain how transforming data (adding, subtracting, multiplying, and dividing) impacts the mean, median, 

mode, five number summary, IQR, range, and standard deviation.  
 

16) Explain how the addition of a new piece of data (outlier, value close to the mean, etc.) impacts the mean, 
median, mode, five number summary, IQR, range, and standard deviation.  

 
17) Find and interpret a standardized score (z-score) in a distribution of quantitative data.  

 
 
 
 
 
 
 
 
 
 



Chapter 2: Analyzing Two-Variable Data 
  

1) Use Venn diagrams and contingency tables to calculate likelihood of particular events. Calculate marginal 
distributions and conditional distributions.  
 

2) Explain independence and association between variables.  
 

3) Make a scatterplot to display the relationship between two quantitative variables using calculator (label axes and 
title). Place explanatory variable, if any, on the horizontal axis and the response variable on the vertical axis.   

  
4) Describe association (form, direction, strength, and outliers), and the difference between association and 

correlation.    
 

5) Explain and interpret the correlation coefficient (r) to describe a relationship. Calculate r using formula. 
Calculate r in calculator. How do outliers influence r? Is r affected by a change in units? Is r affected by switching 
the explanatory and response variables?   

 
6) Write and interpret a least squares regression line (line of best fit) using the formula and technology. Calculate and 

interpret slope and y-intercept in context. Use regression line to predict unknown value.   
 

7) Beware of outliers, guarantees of causation, and potential lurking variables. Know the difference between 
interpolation and extrapolation.    

 
8) Calculate and interpret a residual. Calculate actual and estimated values given residuals.   

 
9) Create and interpret a residual plot.  

 
 

 
Chapter 3: Collecting Data 
 

1) Recognize the individuals and variables in a statistical study.  
 

2) Distinguish observational studies from experiments. Identify and describe observational studies, sample 
surveys, censuses, and experiments.  

 
3) Identify the population, sample, parameter, and statistic in a sampling situation.  

 
4) Recognize bias due to voluntary response samples, convenience samples, and other inferior sampling 

methods.  
 

5) Explain how to reduce bias and improve variability in sampling situations.  
 

6) Use Table A of random digits and the random number generator in your calculator to select a simple random 
sample (SRS).  

 
7) Explain in simple language what the margin of error for a sample survey result tells us and what “95% 

confidence” means. Write a confidence statement.  
 

8) Use the quick method to get an approximate margin of error for 95% confidence.  
 

9) Estimate and interpret margin of error for a proportion and mean using simulation.  
 

10) Identify various sampling techniques. Explain advantages and disadvantages of each method.  
 

11) Understand the distinction between sampling and nonsampling errors. Recognize specific sampling and 
nonsampling errors.  


