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SESSION 3: Graphics and Regression 

Descriptive Statistics 

For graphics, we will use the GSS data set ‘gss91t.dta’.  This can be retrieved 
by opening the file in the usual way. 
 
We are going to look at the variable prestg80 – ‘R’s Occupational Prestige 
Score (1980)’, which has a scale of 0 to 100. 
 
Let us first obtain some descriptive statistics by clicking on 
 
Statistics  Summaries, tables & tests  Summary statistics  Summary 
statistics 
 
 

 

 

 

 

 

 

 

 

 

 

 
 
Notice that the default option is ‘Standard display’, which outputs the number 
of observations, the mean, the standard deviation and the minimum and 
maximum points.  More statistics could be obtained by clicking on ‘Display 
additional statistics’. 

Enter the variable 
prestg80 for 
analysis 

Click OK 
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The Results Window will contain a table with the requested statistics.  If more 
than one variable was selected for analysis, then STATA will output the 
statistics on top of each other. 
 

 
 

Histograms 
 
To produce a histogram of prestg80, we click on  
 
Graphics  Histogram 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This opens the Histogram dialogue box.  Select prestg80 and move to the 
Variable box.  You can choose whether the y-axis will display the density 
function value, or simply the frequency count.  Choose also the gap between the 
bars.  You also have to state whether this variable is a continuous or a discrete 
variable. 
 
Clicking on Title tab brings up a dialogue box which allows you to enter a title 
and a sub-title.  You can also choose the format of how these titles should 
appear. 
 
 
 
 

Enter variable 

Other options 



 3-4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
When you are done with the formatting, click on Submit or OK, depending on 
whether you need to modify further the histogram after it has been printed. 
 
The histogram appears in the Graph Window.  Notice that the y-axis is not 
showing the frequency count but the density function value as requested.  The 
colours of the histogram can be changed from the same dialog form. 
 

 
 
 

Change title 

Change other 
formats 



 3-5 

 
If you click on the Normal density tab, you could obtain the normal function 
superimposed on the histogram.  This is useful to see how far from normality a 
particular variable is. 
 

 
 

You can also tell STATA how many bins you want outputted.  For example, the 
following diagram is with 8 bins. 
 

 
 
Note that when you change the settings, you do not need to close the Graphs 
Window for the new graph to appear. 
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Box-Plots 
 
An alternative method of illustrating the distribution is the Box-plot.  It can be 
produced by selecting: 
 
Graphics  Box plot 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Change the title if you wish so, to obtain 
 

 
 
The ‘I’ bar marks the range of the values of the variable; however, compare this 
to the maximum and minimum produced by the Descriptives procedure, and 
you will notice a discrepancy.  This is because the Box-plot does not include 
‘outliers’ in the calculations – these are marked by a dot. 

Choose 
variable 

Choose other 
options 
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The thick black line marks the median; half the values are above and half are 
below the median.  The box illustrates where the ‘interquartile range’ falls.  This 
is the middle 50% of the values; a quarter lie above the IQR, and a quarter lie 
below. 
 
Note that we can obtain a horizontal version of the box plot by clicking on 
 
Graphics  Horizontal Box plot 
 

 
 
 

Bar Charts 
 
Another variable in the ‘gss91t.dta’ data set is happy, which is a categorical 
variable.  The respondents were asked “Are you happy with life?” and the 
possible answers were VERY HAPPY, PRETTY HAPPY and NOT TOO HAPPY 
(1, 2 and 3) respectively.  There is also a category 9 which is missing data.   
 

 
 
Let’s start by recoding 9 to .a, so that 
STATA treats this value as missing. 
 
 
 
Click on 
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Data  Create or change variable  Change contents of variable 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
We can produce a Bar Chart of the variable happy by clicking on 
 
Graphics  Bar Graph 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Enter variable 
happy 

Change to 
sums. 

Click on the 
By tab. 
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If instead you wanted one graph displaying all the bars, then click on 
 
Graphics  Histogram 
 
 
 
 
 
 

Enter variable 
happy 

Press OK. 

This draws a 
bar based on 
each group 
and divides 
this into 3 
separate 
graphs. 
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A title, subtitle and footnote can be added to the histogram just as we did before 
by clicking on the Title tab.   
 
Clicking OK gives a bar chart in the Output Viewer with three bars, representing 
the frequency of the sample falling into each of the categories. 
 

 
 

Choose the 
variable 
happy 

Choose the 
width of the 
bins to be 1. 

Tell STATA that the data is discrete. 
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Changing the appearance of a chart in STATA is quite simple; for example, on 
my PC, graphics like histograms and bar charts appear in cream.  To produce 
the Bar Chart below, change some of the options in the histogram dialog form. 
 
 
 

 
 
 
 

Scatter Plots 
 
A scatter plot is a graph of 2 continuous variables, one on the vertical Y axis and 
the other on the horizontal X axis.  It can be a means of determining the 
relationship between the variables.  To obtain a scatter plot, click on  
 
Graphics  Scatterplot matrix 
 
We can produce a Scatter Plot of the Occupational Prestige Score, prestg80, 
against the age of the respondent, age, by writing the 2 variables in the box 
labelled Required variables. A title can be added in the usual way. 
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In addition to the above method, STATA offers another method how to drawn 
graphs of only 2 variables.  If you click on  
 
Graphics  Twoway graph (scatterplot, line, etc) 
 
then you have the option to graph any 2 variables. 
 
 
 

Enter the 2 
variables 

Click to obtain 
only 1 graph. 

2 graphs are 
obtained.  The Y 
axis should 
contain the 
dependant 
variable.  The X 
axis should 
contain the 
independent 
variable.   
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The scatter plot obtained is as follows: 
 

 
 

 

Types of Relationships and Lines of Best Fit 
 
What do we mean when we say that two variables are related?  Nothing 
complicated; simply that knowing the value of one variable tells us something 
about the other. 
 
We have just learnt how to produce some Scatter Plots.  A Scatter Plot of two 
variables that are unrelated produces what appears to be a random pattern, the 

Choose type of 
graph 

Choose the 
independent 
variable 

Choose the 
dependant variable 
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above figure is an example of this.  The other extreme is a Perfect 
Relationship, where knowing the value of one variable can tell you the exact 
value of the other.  In these cases, the points on the Scatter Plot can be joined 
to form a smooth line.  We will be interested in Linear Relationships; that is, 
where the line would be straight. 
 
Perfect relationships are rare, so we will create some from the GSS data.  If we 
imagine that all the fathers are exactly twice the age of their children, we can 
create a new variable dadsage as follows: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Then plot this new variable against age to obtain 
 

 

New variable 

expression 
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This is a positive relationship; that is, as the value of one variable increases, so 
does the value of the other. 
 
In a negative relationship the opposite is true: as the value of one variable 
increases, the value of the other decreases.  As an example, we can create a 
new variable, hunage, which is the number of years each respondent has to go 
before they reach 100 years of age.   
 

 
 
The following scatter plot is now obtained: 
 

 
 
 
But what of the middle ground, where there is some relationship between two 
variables, but it is not a perfect relationship?  To describe a non-perfect linear 
relationship we use a Line of Best Fit.   
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This takes the form 
 
 y a bx= +  
 
where a  is the intercept (where the line crosses the vertical y-axis) or 
constant, and b is the gradient or slope of the line (i.e. how steep it is).  The 
sign of b  indicates a positive or negative relationship.  If b is zero, this indicates 
the absence of any linear relationship between the two variables x  and y .  If b  
is large (either positively or negatively), this indicates that a small change in x  
would lead to a large change in y . 
 
As an example from the ‘statlaba.dta’ data, we will look at the relationship 
between the Family Income at the point the child was aged10 (famit) and when 
the child was born (famib).  Does the family income at the later time depend on 
what it was 10 years earlier? 
 
Firstly, we produce a Scatter Plot, with famit as the variable on the Y Axis (or 
the dependent variable), and famib on the X Axis (as the independent variable).  
Click on  
 
Graphics  Overlaid twoway graphs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Choose plot 1 
to be a scatter 
plot. 

Choose the 
independent and 
dependent 
variables. 
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The Scatter Plot then appears as seen below. 
 

 
 
 
However, the Scatter Plot and Line of Best Fit do not tell us the values of a  and 
b; nor do they tell us if b is zero (or close enough to be taken as zero).  It 
certainly seems that there is a positive relationship between the family income at 
the two points, but is this a significant relationship? 
 
 
 
 
 
 

Choose plot 
2 to be lfit 
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Simple Linear Regression 
 
Linear Regression estimates the equation of the Line of Best Fit, using a 
technique called Least Squares.  The Least Squares Line is the line that has 
the smallest sum of squared vertical distances from the observed points to the 
line. 
 
In the above figure, imagine you have measured the distance in a vertical line 
from every point to the Line of Best Fit.  Square these distances and add them 
together to get a total, T say.  If you draw a different line through the points, and 
go through the same measuring procedure, you won’t get a smaller value than T 
no matter which line you draw.  The Line of Best Fit is just that – the best fit to 
all the points on the plot. 
 
To perform a Linear Regression in STATA, we click on: 
 
Statistics  Linear Regression and related  Linear Regression 
 
 
and this gives the Linear Regression dialogue box. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Dependent 
variable (often 
called the Y 
Variable since it 
appears on the Y 
Axis of the Scatter 
Plot) is the Family 
Income at the time 
the child was 10 
(famit). 

The Independent 
variable is FAMIB, 
the income when 
the child was born.

Click OK. 
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The estimated values of a  and b are displayed in the 1st column of the last 
table.  This tells us that the equation of the Line of Best Fit ( y a bx= + ) is: 

 
( )famibfamit *754.0546.99 +=  

 
This tells us that the Family Income when the child was aged 10 can be 
estimated by multiplying the Family Income at the time of the child’s birth by 
0.754 and adding 99.546. 
 
Is this relationship between the two variables a significant one?  In other words, 
is the coefficient of famib, 0.754, significantly different from zero?  The Linear 
Regression procedure performs a test for this, and the results are produced in 
columns labelled ‘t’ and ‘P>|t|’. 
 
Our Null Hypothesis is that the coefficient is zero (or not significantly different 
from zero).  On the evidence of the t-test in the famib row of the table, we reject 
this hypothesis, since the Significance is less than 0.05. 
 
Therefore we say that, at the 5% level, there is evidence that the Family Income 
at the child’s birth has a significant effect on the Family Income 10 years later. 
 

Practical Session 3 
 

1. Use the ‘gss91t.dta’ data set.  Concentrate on the variable prestg80.  
Obtain some descriptive statistics and a frequency distribution of the 
variable.  Choose the appropriate graph (histogram, bar chart) to show 
the distribution of this variable. 

 
 

2. Repeat the above exercise, but this time use sex as the control variable.  
This will create separate analyses for males and females.  Where are the 
differences between males and females to be found? 
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3. Draw a bar chart of the variable happy.  Add a title and remove the 
missing categories from the analysis.  Use the variable sex to answer the 
question: Who are the ‘happiest’ – males or females? 

 
4. Look at the variable AGE for males and females separately.  What are 

the similarities and differences between the sexes? 
 

5. The GSS data set contains the following variables: 
 

educ Education of respondent (years in education) 
maeduc Education of Mother of respondent 
paeduc Education of Father of respondent 
speduc Education of Spouse of respondent 

 
Produce Scatter Plots of the following pairs of variables: 
 
 educ and maeduc 
 maeduc and paeduc 
 educ and speduc 
 speduc and paeduc 

 
6. Open the data set ‘statlaba.dta’.  The variables ctw and cth are the 

weight (in lbs) and the height (in inches) of a sample of children aged 10 
years. 

 
Make a prediction:  on the Scatter Plot of ctw against cth, where do you 
think the points will lie?  Will they have a random pattern or be 
concentrated in one area? 
Create a Simple Scatter Plot with ctw on the Y Axis and cth on the X 
Axis.  Include a title.  Where do the points lie, and what is the 
interpretation?  How good was your prediction? 
Superimpose the Line of Best Fit on the plot. 
 
Perform a Linear Regression to estimate the Line of Best Fit. 
 
At the 5% level, is there evidence that the child’s height significantly 
affects how much the child weighs?  If so, what happens as the child 
grows taller? 
 
Estimate the weight of a 10 year old child who is 52 inches tall. 
 

7. Use the data set ‘gss91t.dta’.  Using the variables educ and maeduc, 
investigate whether the mother’s education has a significant effect on her 
child’s. 

 
8. Is the Occupational Prestige Score (prestg80) significantly affected by 

the age of the respondent (age)? 
How would you estimate the Occupational Prestige Score for a 
respondent aged 32?  How about one aged 67? 


