
Probability & Statistics – Midterm Summary Notes 

Branches Statistics 

The two main branches of statistics are descriptive statistics and inferential statistics. 

We use descriptive statistics to describe a population: such as batting averages in MLB, weather 

patterns is southeast Asia, grades of students at RHS, etc. 

We use inferential statistics to draw conclusions about a population from a sample.   This might be to 

estimate a population parameter, such as, what is the proportion of people who will likely vote for a 

particular candidate in the next election?  We poll a sample, and then infer the results to be true for the 

larger population.  We might also use inference to form a cause-and-effect conclusion by performing an 

experiment.  In an experiment, we randomly assign subjects to treatments so we can have all the units 

the same in each treatment group, with regards to the variables we are not controlling. 

Two types of studies are used in statistics: observational studies and experiments.  We need an 

experiment to draw cause-and-effect conclusions. 

 

Variables and Data 

Variable Types Description Graphs Notes 

Categorical 

Values correspond to a 
group or category 
Example: 
Size -  Small, Medium, 
Large 

Pie Chart 
Bar Graph 

 

Quantitative – Discrete 

Values are numerical, 
where it makes sense to 
take an average, and 
there are a fixed list of 
possible values with gaps 
in between. 
Example: 
Number of tornados in 
the U.S. in 2014 
 

Dot plot 
Histogram 
Box plot 
Time Series (if 
sequence is 
preserved) 

 

Quantitative - Continuous 

Values are numerical, 
where it makes sense to 
take an average, and it 
can take any value in an 
interval of numbers. 

Dot plot 
Histogram 
Box plot 
Time Series (if 
sequence is 
preserved) 

We have more 
statistical tools for 
this data type than 
for any other, so 
this is the preferred 
data type to use 
when possible. 

 



Comparing Two Variables 

One Variable Type Other Variable Type Graphs 

Categorical Categorical 
Two-Way Table 
Side-by-Side Bar Graph 
Side-by-Side Pie Chart 

Quantitative Categorical Side-by-Side Box Plot 

Quantitative Quantitative Scatterplot 

 

 

Boxplots and the Five-Number-Summary 

One way to describe a distribution of data is by the Five-Number-Summary, which is: 

Minimum Value 
Q1 
Median 
Q3 
Maximum Value 

 
 
We find the Median by choosing the middle observation in an ordered list.  If there are an even number 
of observations, we average the two middle values to get the Median. 
 
Q1 is found by finding the median of the lower half of the observations. 
Q3 is found by finding the median of the upper half of the observations. 
 
Once we have the five-number-summary, we can sketch a box plot to see the distribution. 
 
The Box extends from Q1 to Q3, also known as the Inter-Quartile Range, abbreviated IQR: 
 
IQR = Q3 – Q1 
 
Then there is a whisker from the Minimum to Q1, and Q3 to the Maximum. 
 
If there are extreme observations far from the box (in either direction), they might be outliers. 



An outlier is any observation that is outside the overall pattern of the data. 
 
The rule of thumb to identify outliers is, any observation that is more than Q3+1.5*IQR or less than Q1-
1.5*IQR is considered an outlier and we denote it with a * on the box plot.  Then the whisker extends 
only to the last observation that is not considered an outlier. 
 

Find the five-number-summary and then sketch a boxplot for the test scores: 

57    62    63    65     65     70    71    72    80    85    89    89   90   91   93 

Minimum:                         Q1:                         Median:                           Q3:                            Maximum:                 

 

  



Measures of Center and Spread 

Measures of Center : 

Median is a measure of center that is used for skewed data or data that have outliers. 

Mean is a measure of center that is used for data that is symmetrical. 

Measures of Spread: 

The range (maximum minus minimum) is a measure of spread. 

The five-number-summary can also be considered a measure of spread.   We use this when we use 

median for center. 

Standard deviation is another measure of spread.  Standard deviation measures the overall average 

from the mean.  We let software calculate this for us. We use this when we use mean for center. 

Variance is another measure of spread.  It is the standard deviation squared.  We let software do this for 

us too. 

 

Random Selection 

We randomly select individuals in our sample so that we can have a sample that is likely to be 

representative of the population of interest. 

 

Distribution 

The distribution of a variable is the values it can take, and the frequency it takes those values. 

This can be a table or a histogram or a density curve, like the Normal distribution. 

 

Simulation 

1. Describe the scenario and the probability assumptions. 

2. Assign random digits to represent specific outcomes. 

3. Repeat many times using a random number generator. 

4. Interpret the results in context. 


