
Unit 1 – Exploring and Understanding Data 
 

Area Principle 
When graphing, the space occupied by a part of the group should correspond to the 
magnitude of the value it represents. 

Bar Chart 
A graph that displays the distribution of a categorical variable, showing the counts for 
each category next to each other for easy comparison. 

Boxplot A graphical representation of the five number summary 

Conditional Distribution 
A distribution of one variable for only those individuals that satisfy some condition on 
another variable. 

Dotplot 
Graph in which each quantitative data value is plotted as a point or dot along a single 
scale of values 

Empirical Rule 

A rule that states that when a distribution is bell shaped (normal), approximately 68% of 
the data values will fall within one standard deviation of the mean, approximately 95% of 
the data values will fall within two standard deviations from the mean, and approximately 
99.7% of the data values will fall between three standard deviations from the mean. 

Five Number Summary 
Five specific values meant to describe the center and spread of a distribution; consists of 
the minimum and maximum, the median, and the first and third quartiles. 

Frequency Distribution 
An organizational element that puts raw data into table form, naming the possible 
categories and how frequently each occurs. 

Frequency Polygon 
A graph that displays the data by using lines that connect points plotted for the 
frequencies at the midpoints of each class 

Histogram 
A graph that displays quantitative data by using adjacent bars of various heights to 
represent the frequencies of a distribution 

Interquartile Range The difference between the first and third quartiles of a dataset 

Marginal Distribution A distribution of one of the variables in a contingency table. 

Mean The sum of the values divided by the total number of values 

Measures of Center Values intended to indicate the center of the values in a collection of data 

Measures of Variation 
Any of several measures designed to reflect the amount of variation or spread for a set of 
values 

Median Middle value of a set of data values when arranged in numerical order 

Mode Data value that occurs most frequently 

Normal Distribution A continuous, symmetric, bell-shaped, unimodal distribution of a variable. 

Normal Probability Plot 
A display to help assess whether a distribution of data is approximately Normal.  If the 
plot is nearly straight, a Normal model is appropriate.  Also called a normality plot 

Ogive 
A graphical representation of a cumulative frequency table in which points are plotted at 
the end of each class and connected with line segments 

Outlier 
Values that are unusual in the sense that they are very far away from most of the data or 
do not appear to fit with the general pattern of the data. 

Percentile The percent of the distribution that is at or to the left of the observation. 

Pie Chart 
A graph that shows how a “whole” divides into categories by showing a wedge of a circle 
whose area corresponds to the proportion in each category. 

Quartiles 
The three values that divide ordered data into four groups with approximately 25% of the 
values in each group 

Range 
The measure of variation that is the difference between the highest and lowest values of 
a dataset 

Relative Frequency 
A frequency distribution that gives percentages, rather than counts, of the values in each 
category. 

Resistance The ability to not be affected by an extremely skewed distribution 

Simpson’s Paradox 
The situation that occurs when averages taken from separate groups contradict the 
average found when all of the data is combined to form a single group. 

Skewed Left Distribution 
A distribution in which the majority of the data values fall to the right of the mean with a 
tail on the left side 

Skewed Right 
Distribution 

A distribution in which the majority of the data values fall to the left of the mean with a 
tail on the right side 

Standard Deviation Measure of variation equal to the square root of the variance 



Standard Normal 
Distribution 

Normal distribution with a mean of 0 and a standard deviation of 1 

Stemplot 
Method of sorting and arranging quantitative data that uses part of the data value as the 
stem and part of the data value as the leaf  

Symmetric 
A distribution in which the two halves of the data are approximately mirror images of 
each other 

Timeplot 
A univariate display that shows how the data changes over time.  Often, successive values 
are connected with lines to show trends more clearly. 

Uniform A distribution that is roughly flat. 

Variance 
The average of the squares of the distance each value is from the mean; equal to the 
square of the standard deviation 

Z score 
Number of standard deviations that a given value is above or below the mean; also called 
a standardized score. 

 
 

  



Unit 2 – Exploring Relationships between Variables 
 

Coefficient of 
Determination (r

2
) 

A measure of the variation of the dependent variable that is explained by the regression 
line and the independent variable; the ratio of explained variation to total variation. 

Correlation Coefficient 
(r) 

A statistic or parameter that measures the strength and direction of a bivariate linear 
relationship.   

Explanatory Variable A variable that attempts to explain the observed outcomes 

Extrapolation 
The use of the regression line for prediction far outside the domain of values of the 
explanatory variable x that you used to obtain the line or curve. 

Influential Outlier Pont that strongly affects the graph of a regression line 

Intercept of the LSRL The starting value in y-units for a regression line.  The predicted value of y when x is zero. 

Least Squares 
Regression Line (LSRL) 

The name of the regression line that minimizes the sum of the squares of the vertical 
deviations of the sample points from the regression line. 

Negative Association 
A relationship between variables such that as one variable increases, the other variable 
decreases, and vice versa 

Nonlinear Regression 
A method of re-expressing data using logarithms in order to create a better prediction 
model. 

Positive Association 
A relationship between two variables such that as one variable increases, the other 
variable increases or as one variable decreases, the other decreases 

Residual 
Difference between an observed y value and the value of y that is predicted from a 
regression equation 

Residual Plot 
A scatterplot of the x-variable versus the residual values that helps determine if the linear 
model is appropriate. 

Response Variable The measured outcome of an experiment; the y variable in regression analysis 

Scatterplot 
A graphical display of bivariate data that shows relationships between two quantitative 
variables. 

Slope of the LSRL 
The slope is the rate of change for the regression line; the amount of change in y-hat as x 
increases by 1. 

 
  



Unit 3 – Gathering Data 
 

Biased Sample 
A sample for which some type of systematic error has been made in the selection of 
subjects for the sample 

Blinding 
Procedure used in experiments whereby the subject doesn’t know whether he or she is 
receiving a treatment or a placebo 

Blocking 
An experimental design technique that groups similar experimental units in order to 
isolate the variability due to the differences between the groups and to allow us to see 
the difference between treatments more clearly. 

Categorical Data 
Data that can be separated into different groups that are distinguished by some 
nonnumeric characteristic 

Census Collection of data from every element in the population 

Cluster Sampling 
A sample obtained by dividing the population area into sections (or clusters), then 
randomly selecting a few of those sections and then choosing all of the members of those 
selected sections 

Completely Randomized 
Design 

The type of experiment whereby each element is given the same chance of belonging to 
the different categories or treatments. 

Confounding 
A situation that occurs when the effects from two or more variables cannot be 
distinguished from each other. 

Control Group 
The experimental units assigned to a baseline treatment level, typically either the default 
treatment or a null placebo treatment. 

Convenience Sampling A sample of subjects used because they readily available. 

Data Measurements or observations for a variable. 

Double Blind 
Procedure used in an experiment whereby the subject doesn’t know whether he or she is 
receiving a treatment or placebo, and the person administering the treatment also does 
not know. 

Experimental Study 
A study in which the researcher applies some treatment followed by observation and 
comparison of its effects on the subjects. 

Experimental Units The subjects or objects in an experiment 

Factor 
The explanatory variable in an experiment.  The levels of this variable are controlled by 
the experimenter. 

Hawthorne Effect 
An effect on a response variable caused by the fact that subjects of the study know that 
they are participating in the study 

Lurking Variable  That affects the variables being studied, but is not itself included in the study 

Matched Pairs 
Data are paired when the observations are collected in pairs or the observations in one 
group are naturally related to observations in the other group. 

Multistage Sampling 
A sampling method that selects successively smaller groups within the population in 
stages; a sampling scheme that combines several sampling methods. 

Nonresponse Bias 
Bias that occurs when an individual chosen for the sample can’t be contacted or does not 
cooperate. 

Observational Study 
A study in which the researcher merely observes what is happening or what has 
happened in the past and draws conclusions based on these observations 

Parameter Measured characteristic of a population 

Placebo Effect 
Effect that occurs when an untreated subject incorrectly believes that they are received a 
real treatment and reports an improvement in symptoms 

Population The entire group of individuals about whom we hope to learn. 

Prospective Study An observational study in which subjects are followed to observe future outcomes. 

Quantitative Data Data consisting of numbers representing counts or measurements 

Random Sample 
A sample obtained by using random or chance methods; a sample for which every 
member and every group of members has an equal chance of being selected; also called a 
Simple Random Sample (SRS) 

Randomized Block 
Design 

Experimental design in which the units are blocked into groups of similar characteristics 
and the experiment is run separately on each block 

Response Bias 
Bias that occurs when the behavior of the respondent or of the interviewer causes 
inaccurate results. 

Retrospective Study An observational study in which subjects are selected and then their previous conditions 



or behaviors are analyzed. 

Sample 
A group of subjects selected from the population, examined in hope of learning about the 
population. 

Sampling Frame A list of individuals from which the sample is drawn. 

Sampling Variability 
The sample-to-sample differences that occur when we draw a sample at random, since 
each sample we draw will be different.   

Statistic 
A characteristic or measure obtained by using data from the sample.  A value calculated 
from data to summarize aspects of the data. 

Statistically Significant 
When an observed difference is too large for us to believe that it is likely to have occurred 
by chance. 

Statistic 
A characteristic or measure obtained by using data from the sample.  A value calculated 
from data to summarize aspects of the data. 

Statistics 
Collection of methods for planning experiments, obtaining data, organizing, summarizing, 
presenting, analyzing, interpreting, and drawing conclusions from data 

Stratified Sample 
A sample obtained by dividing the population into subgroups, called strata, according to 
various homogeneous characteristics and then selecting members from each stratum 

Systematic Sample 
A sample obtained by numbering each element in the population and then selecting every 
n

th
 member from the population to be included in the sample 

Treatment 
The process, intervention, or other controlled circumstances applied to randomly 
assigned experimental units, made up from the different levels of the factor(s). 

Treatment Group A group in an experimental study that has received some type of treatment 

Undercoverage Bias 
Bias that occurs when some groups in the population are left out of the process of 
choosing the sample. 

Voluntary Response 
Sample 

Sample in which the respondents themselves decide whether to be included in the sample 

 
  



Unit 4 – Randomness and Probability 
 

Binomial Experiment 
A probability experiment in which each trial has only two outcomes, the outcomes of the 
trials are independent, and the probability of success remains the same for each trial, with 
the variable of interest being the number of successes in a fixed number of trials. 

Complement of an event 
All outcomes in which the event does not occur.  
P(~A) = 1 – P(A) 

Conditional Probability 
The probability that an event B occurs after an event A has already occurred.  P(A|B) = P(A 
and B)/P(B) 

Continuous Random 
Variable 

A random variable with infinite values that can be associated with points on a continuous 
line interval 

Density Curve Graph of a continuous probability distribution 

Discrete Random 
Variable 

Random variable with either a finite number of values or a countable number of values 

Expected Value The theoretical average of a discrete random variable 

Fundamental Counting 
Rule 

Probability rule stating that, for a sequence of two events in which the first event can 
occur m ways and the second can occur n ways, the events together can occur a total of 

mn ways 

Geometric Distribution 
A probability experiment in which each trial has only two outcomes, the outcomes of the 
trials are independent, and the probability of success remains the same for each trial, with 
the variable of interest being the number of trials required to obtain the first success. 

Independent Events 
Events for which the occurrences of any one of the events does not affect the 
probabilities of the occurrences of the other events 

Law of Large Numbers 
When a probability experiment is repeated a large number of times, the relative 
frequency probability of an outcome will approach its theoretical probability 

Mutually Exclusive Events that cannot occur simultaneously.  Also called disjoint events 

Probability 
Measure of the likelihood that a given event will occur; expressed as a number between 0 
and 1 

Probability Distribution 
The values a random variable can assume and the corresponding probabilities of the 
values 

Random Event 
An event is random if we know what outcomes could happen, but not which particular 
values did or will happen. 

Random Variation 
Type of variation in a process that is due to chance; the type of variation inherent in any 
process not capable of producing every good or service exactly the same way every time 

Sample Space The set of all possible outcomes of a probability experiment 

Simulation 
An experiment that models random events by using random numbers to specify event 
outcomes with relative frequencies that correspond to the true real-world relative 
frequencies that we are trying to model. 

 
  



Unit 5 – Inferences for Proportions 
 

Alpha 
Symbol used to represent the probability of a Type I error.  Also called the significance 

level of the hypothesis test.  Denoted by the Greek letter alpha (). 

Alternative Hypothesis Statement that is equivalent to the negation of the null hypothesis,  denoted by Ha 

Beta 
Symbol used to represent the probability of a Type II error.  Denoted by the Greek letter 

beta (). 

Central Limit Theorem 
A theorem that states that, as the sample size increases, the sampling distribution model 
of the sample mean or proportion will approach a Normal model, regardless of the 
distribution of the population, as long as the observations are independent. 

Confidence Interval 
A specific interval estimate of a population parameter determined by using data obtained 
from a sample with a specific level of confidence. 

Confidence Level 
The probability, in repeated sampling, that a parameter will be captured within the 
specified interval estimate of the parameter 

Critical Value 
A value that separates the rejection region from the nonrejection region in a hypothesis 
test 

Effect Size The different between the null hypothesis value and the true value of a model parameter. 

Hypothesis Test Method for testing claims made about populations; also called test of significance 

Level of Significance The maximum probability of committing a Type I error in hypothesis testing 

Margin of Error The extent of the interval on either side of the observed statistic in a confidence interval. 

Null hypothesis 
Claim made about some population characteristic, usually involving the  case of no 
difference; denoted by Ho 

Point Estimate Single value that serves as an estimate of a population parameter 

Power of a test The probability (1-) of rejecting the null hypothesis when it is false 

P-value 
The probability that the observed statistic value (or even a more extreme value) could 
occur if the null model were true. 

Rejection Region 
The range of values of the test statistic that indicates that there is a significant difference 
between the hypothesized value and the actual value and would cause rejection of the 
null hypothesis 

Sampling Distribution 
Distribution of the sample means or proportions that is obtained when we repeatedly 
draw samples of the same size from the population 

Standard Error 
The estimate of the standard deviation of a sampling distribution that is found by using 
data from a sample. 

Test statistic 
Sample statistic based on the sample data; used in making the decision about rejection of 
the null hypothesis 

Type I Error The error that occurs if one rejects the null hypothesis when it is true 

Type II Error The error that occurs if one fails to reject the null hypothesis when it is false 

Unbiased Estimator An estimator whose value approximates the expected value of a population parameter 

 
  



Unit 6 – Inferences for Means 
 

Degrees of Freedom 
Number of values that are free to vary after certain restrictions have been imposed on all 
values 

Paired Data 
Data are paired when the observations are collected in pairs or the observations in one 
group are naturally related to observations in the other.  Often measured as before/after 

T distribution 

A family of bell-shaped curves based on degrees of freedom, similar to the standard 
normal distribution with the exception that the variance is greater than 1.  As the degrees 
of freedom increases, this distribution approaches the Normal model; used when the 
population standard deviation is unknown. 

 
 
 

Unit 7 – Inferences for Related Variables 
 

Chi-Square Model 
A skewed right distribution whose shape depends on the number of degrees of freedom. 
As the number of degrees of freedom increases, the distribution becomes less skewed. 

Contingency Table A two-way table that classifies individuals according to two categorical variables 

Goodness of Fit Test 
A chi-squared test used to see how well some observed frequency distribution fits some 
theoretical distribution 

Standard Error of Slope 
An estimate of the variability in the sampling distribution of the estimated slope.  In other 
words, how much we would expect sample slopes to vary from experiment to 
experiment. 

Standard Error of 
Residuals 

An estimate of the standard deviation of the differences between the observed response 
values and the values predicted from the regression line.  A measure of the variation of 
the points about the line. 

Test of homogeneity 
A chi-squared test of the claim that different populations have the same proportion of 
some characteristic 

Test of Independence 
A chi-squared test used to determine if a relationship exists between two categorical 
variables taken from the same population. 

 
 


