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3.1 Visual Analysis of 
Data 



Visual Analysis of
Data
• When analyzing data, finding a 

visual display is a useful first 
step.

• Various graphical and plotting 
methods may be of use.  For the 
CLEP College Mathematics 
exam, one should be familiar 
with line graphs, bar graphs, 
histograms, pie charts, and stem 
plots. 



Bar Graphs and Histograms
• Bar graphs and histograms use heights of rectangles to 

visualize quantities.  

• Bar graphs are typically used for data that counts the number of 
things in a given category, while histograms are used for data 
that counts the number of things in a given numerical range.  

• From our practical standpoint, there is little difference.  Bar plots 
typically have space between the bars, while histograms do not.



Pie Chart
• Represent data 

categories as slices of a 
pie, with pie slice size 
proportional to 
proportion of data in a 
given category.



A survey of 200 people are asked for their favorite color.  The 
results are: blue (33), green (50), red (17), yellow (100).  
Display this data as a histogram and pie chart.



Line Plot
• Plot numerical data 

points, then connect 
points with line segments.  
Useful for pattern 
visualization.



Stem and Leaf Plots
• A rather odd method of 

displaying numerical data.  
• Observations are sorted and 

displayed according to, for 
example, the tens digit and 
then the ones digit, though 
other digits could be used.



Make a stem and leaf plot for the 
following data:

{6, 12, 24, 2, 3, 15, 11, 6, 8, 12, 23}



3.2.1 Basic Statistical 
Theory



• Statistics are used to 
summarize, analyze, or 
interpret data.

• All scientific and quantitative 
fields make use of statistics; 
we focus on a few basic 
examples.  

• We consider in this section 
measures of center and 
measures of spread.



Measures of Center
Let                         be a set of numerical data.

• The mean/average of the data is given by 

• The median of the data is given by first ordering the data, then taking the 
middle entry if     is odd or the average of the two middle entries if    is even.

• The mode of the data is given by the most commonly occurring data value.  
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Measures of Spread
Let                         be a set of numerical data.

• The range of the data is the largest value - smallest value.
• The inner quartile range is the range of the          of data closest to the median.  

That is, it is the         percentile - the          percentile.     
• Measures of spread such as the above can often be visualized through plots, 

such as a box and whisker plot.
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Let                            be a set of numerical data.

• The variance of the data is given by 

• The standard deviation of the data is the square root of the variance 
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3.2.2 Basic Statistics 
Examples



Compute the mean, median, mode, variance, standard 
deviation, 25th and 75th percentiles for the following data:

{3, 4, 8, 10, 10, 12, 18, 30}





{6,�2, 4, 8, 0, 0, 3, 0,�7, 5, 9,�1}





Compute all of the above statistics, and also give a box and 
whiskers/boxplot for the following data:

{7, 9, 1, 0,�3,�5, 1,�1, 2, 2,�2, 6, 0, 5}



3.3 Normal Distributions



• Normal distributions are classic 
examples of continuous 
probability distributions. 

• They are used as models in a 
variety of quantitative 
disciplines, and are easy to 
manipulate (compared to many 
other continuous probability 
distributions.) 

• Geometrically, they look like 
bells, hence the name bell 
curve.









Sort the following normal distributions 
from greatest to smallest variance:



• Normal distributions are centered at their mean. 

• The standard deviation determines how thin (small standard deviation) or fat 
(large standard deviation) the shape. 

• The total area under the curve = 1; this can be shown rigorously with integral 
calculus. 

• Suppose a quantity       is random and follows a normal distribution.  Then:X

P(a  X  b) =

Area under curve between

x = a and x = b



68-95-99.7 Rule
• Precise computations for normal distributions require calculus.  As a 

substitute, we often use the 68-95-99.7 rule.   

• Suppose      is normal with mean     and standard deviation    . 

•   

X µ �

P(µ� �  X  µ+ �) ⇡ .68



•    P(µ� 2�  X  µ+ 2�) ⇡ .95

P(µ� 3�  X  µ+ 3�) ⇡ .997



Suppose height is normally distributed with mean 68’’ 
and standard deviation 3’’.  Estimate the following 
probabilities:

P(a person is between 65 and 71 inches)



P(a person is � 74 inches)



3.4 Bivariate Data



Bivariate Data
• A classical problem in statistics is to fit a line to data 

points.  Such a line is called a regression line.  





Interpretation of Linear Regression

• Positive regression line slope indicates a positive correlation 
between the two variables. 

• Negative regression slope indicates a negative correlation 
between the two variables. 

• Not all variables have a linear relationship; in fact, it is quite 
rare. 

• There are other regression methods, using more complicated 
functions, but these are beyond the scope of this course. 

• The correlation coefficient can be used to quantify the 
strength of the linear relationship, but it is not covered on 
the CLEP.



For each of the following bivariate data samples, 
describe the trend and state if there is an evident 
linear pattern.



The weight of dogs is recorded as a function of time; the data 
and regression line appear below.  The line has formula: 

y = 8x+ 7

Interpret the quality of line fit.



Interpret the slope and y-intercept of the line.


