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Biostat 212, Summer 2013

Lab 6, Due 9/10/13


Lab 6

The goal of this laboratory session is to learn how to make basic figures with Stata.  While Stata is not great for making some types of graphs (e.g., bar graphs), it’s very good for others (e.g., scatterplots, distribution plots).  In this lab we will learn to make a variety of Stata graphs, and learn how to navigate Stata’s graphics pulldown menus, which are crucial to use if you want to make your figures look presentable.  For your homework, you will re-create the figures shown in each of the 4 sections and send the do file containing the final commands to your section leader.
A note about Stata versions: the narrative description in this lab are designed for Stata 13.  The lab will also work in Stata 12, and mostly with Stata 11 and 10, but not well in earlier versions. Also, for some miscellaneous information about managing and viewing graph files, see the Appendix on the last page.
Instructions

1) Download the dataset.  To do this, find the file (“Neonatal.dta” ) on the course website (look for it attached to Lecture 6 on the web syllabus) and save it to your working directory.
2) Create a do file, using the template, and name it “Lab6_PletcherM.do” (substitute your name), which does the following tasks:
· Opens a log file called “Lab6_PletcherM.log” (substitute your name) 

· Loads the “Neonatal.dta” file

· Leaves space for the graphing commands

· Closes the log

· Uses the other convenience commands we used in Labs 2, 3 and 5.

· Add this command after the use command to make sure all graph files are cleared

graph drop _all

Run the do file, and make sure you can run it repeatedly, and it does what you thought it would – edit until it does.

3) Acquaint yourself with the variables by viewing the data dictionary with the "describe" command.  In particular, look for the variables that define birth weight, gestational age, and sex, which we will use in this lab.
Part 1: Histograms
First, we will start with a simple histogram to familiarize ourselves with Stata's basic graphical features.  Here’s the basic command:
histogram contvar
This command creates a histogram showing the distribution of observations in a continuous variable .  Our goal for Part 1 is to create a histogram to illustrate the distribution of birthweight in this cohort.  The final product of Part 1 should look like this:
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4) Although you could directly type in this command (you can try it: type histogram bw), it is useful to learn how to do this using Stata’s graphics program pull-down menus, as this is the best way to learn how to add features for your graphs.  Click "Graphics"("Distributional graphs"(“Histogram”.  Type in bw to the “Variable” blank, and then click "Submit".  The resulting command should be:

histogram bw
Note that if you click "OK", the pull-down menu disappears.  If you click "Submit", the pull-down menu remains with all of the information that you have typed in.  Using “Submit” is convenient when you are testing features for your graph.
5) Now let’s make some changes.  With each of the following changes you make in the dialog box, “Submit”, look at the graph, and look at the way the submitted command changes:
· Use “Frequency” for the Y axis instead of Density (front tab)

· Go to the Y axis tab, click “Properties”, and make the Text size “Large” and the Margin “Small”

· Go to the X axis tab, type, “Birthweight, grams” (quotes required), and make the Text size “Large” and the Margin “Medium”(again, using “Properties”).
· Still on the X axis tab, go to “Major tick/label properties” and set the Range/Delta to min=500, max=4500, delta=500.
· Go to the Density Plots tab, and click both the “Add normal-density plot” and “Add kernel density plot”.  The k-density plot is a smoothed non-parametric plot, but it’s very close to the normal plot.  So remove it – the distribution is well characterized by the normal-density plot.  Leave the normal plot.
6) At this point, let’s transfer the command over into your do file.  Paste the command from the display window into your do file.  It will probably not work perfectly right away because there will be a line break in the command.  Fix this, and then run the do file until it produces the same graph as you produced from the pull-down menu.

7) Now reformat the command in your do file a bit so it looks like this:

histogram bw

///


, 
frequency 
///



normal

///



ytitle(, size(large) margin(small))

///



xtitle("Birthweight, grams", size(large) margin(medium))
///



xlabel(500(500)4500)
This is the way I like to organize graph commands because they can get complex and hard to follow.  This way, each option is on its own line.  Note the “///” – remember that this allows a single command to be broken into several lines but run just as if it were a single line.  Run your do file again and make sure it works.  NOTE: We will take points off if you don’t do this formatting step!  
8) Now try changing the margin for the Y axis title by changing the words in the command directly (instead of through the pull-down menu).  Change it to “large”, and then back again to “small”, and see that it works to do this WITHOUT the dialog box.  Now add: 

bin(20)

as an additional option.  Give this option its own line in the command, and make sure you add the /// marks appropriately.   Experiment with changing the bin number and see how it looks.
9) Now let’s “name” our graph, and also “save” it.  Naming it gives you the option of displaying all the graphs at the same time in different tabs, while saving it produces a stand-alone .gph file you can open, by itself, with Stata (see Appendix).  Just add the following options (please note that these should be included AS PART of the graph command, and not as a separate command):

…(other graph options, etc)… 
 ///

name(Lab6_hist, replace)    

 ///
saving("Lab6_hist.gph", replace)
10) In Stata 10 or higher, you have the option of making additional cosmetic changes using the graph editor.  Right-click on the graph and click "Start Graph Editor".  Click on various parts of the graph.  You will see that you can change the background, the labels, etc. as you click on them.  This can be useful for making final touches on the figure, but the disadvantage is that these changes are not reproducible in your do file.  For your homework, do not make changes using the Graph Editor.
Part 2: Dot Plots

A dotplot, AKA “show me the data” plot (credit to Jeff M.), is a really nice way to show all your data in a way that describes the distribution and can illustrate associations.   Here we’re going to make a dotplot to describe the distribution of birthweight over gestational age categories.  This is the basic format for the command:

dotplot contvar [, over(catvar) center]

11) Take a crack at just entering in the variable names (bw and gestagecat), and see how it looks with and without the center option.

12) This is pretty nice, right out of the box…but it can use a LITTLE sprucing up, just reformatting the axes.  Here’s what we’re shooting for:
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To find the right syntax for formatting axes, again open the dialog box.  This time, we’ll open the dialog box through the help menu.  Go to “Help”( “Stata command…” and enter “dotplot”.  This will take you to the help file on dotplots; and then you can click on the “Dialog” button in the upper right hand corner to launch the dialog box.  If you know the command name, this is the easy way of getting to the dialog box!  Once you’ve opened the dotplot dialog box, enter bw as the Main Variable, then go to the “Options” tab, click, “Show columnar dotplots”, and enter gestagecat.  To get the “center” option, click the “Center the dot for each column” option at the bottom.  Paste the command into your do file and format the command as you did for the first graph, with each option on a separate line using the /// symbol. 
13) Now, use the dialog box to redo the Y-axis title so it looks like the graph above.  Use size “Large” and margin “Small”, just like we did before.  Look at the command that was submitted, and COMPARE it to the xtitle option you did in Part 1 – it’s got the same syntax!  Knowing this, try creating the xtitle command from scratch (size “Large”, margin “Medium”).  If you get stuck, you can always use the dialog box to help you with the syntax.  Make sure your graph looks just like the picture above.
14) Add the “name” and “saving” options as you did in Step 9.  Call it “Lab6_dot”.
Part 3: Box Plots
Box plots provide a wealth of information about distribution of a continuous variable.  In this case, we are interested in the relationship between birthweight and sex, taking gestational age into account.  Let’s try to recreate this figure, which shows that sex doesn’t seem to matter much:
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15) Here is a basic command to start us off:

graph box bw

What do the different parts of a box plot (edges of the box, whisker lines, etc) represent?  Type help graph box, and scroll down to the “Description” section.  You’ll see a diagram that interprets each part of the graph.  
16) Box plots allow you to look at several continuous variables at a time, and also to compare the distribution of a variable between one or more subgroups.  Here’s the basic syntax:
graph box y1 [ y2 y3... , over(catvar1) over(catvar2) over(catvar3)]
Notice that, unlike the dotplot command, boxplots can accommodate more than 1 categorical stratifier variable.  Modify your command so that the box plot shows the distribution of birthweight over different categories of gestagecat and sex, as in the graph shown above.  Put it into your do file (formatted as you did the other two commands) and make sure it runs and creates the figure as you had hoped.  Now paste in that same ytitle option from the dotplot command (should be exactly the same).  Experiment with adding additional y variables, and a third “over” variable, just for fun!
17) Find the graph box dialog box, and reproduce your current graph by entering the correct variables in the “Main” and “Categories” tabs.  Don’t worry about the ytitle – we’ve already got that correct in the do file.
18) Now let’s change the “m” and “f” to “male” and “female”, and make the words smaller so they fit.  Hit the “Properties” button next to “sex” in the “Categories” tab, and “Override…” the labels, typing in 1 "female" 2 "male".  Sex is a string variable currently, so “f” comes first and is considered the first category.  Make it size “Medium small” so it fits nicely but is still easy to read.  See how the command is formatted, and transfer the appropriate options to your do file.
19) You may want to change the light blue background that by default surrounds every Stata graph.  Usually, you would not want coloring in the background for figure submitted to a manuscript.  Go to the "Overall" tab.  Next, click on "Region properties".  In the "Graph Region" section, for “Overall region”/"Fill color", select "White".  Then for "Outline color", select "None".  As you can see, learning the details of the graphical options are difficult without the pulldown menus.  Paste the appropriate options into your do file.
20) Add the “name” and “saving” options as you did in Step 9.  Call it “Lab6_box”.

Part 4: Scatter Plots with a Best Fit Line

For our final figure, we will create this scatter plot, with a best fit line, that shows the continuous relationship between gestational age and birthweight:
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21) The twoway command allows us to do scatterplots, connected plots, or anything with a basic x and y axis that are both continuous values.  Here’s a first command to get you started:
twoway scatter bw gestage
22) Pull up the twoway dialog box.  Click on "Create".  Select plot type "scatter" in the "Basic plots" window, and enter the correct x and y variables (the x variable is gestage, not gestagecat, for this figure).  For the y variable, choose the outcome: "bw", using the pull-down window or typing it in.  For the x variable, select your predictor, which is gestage.  Then click "Submit".
23) You may be wondering if this is a linear association, or if there is a threshold or curvilinear shape to the relationship.  One can graphically visualize this by using a lowess smoother (remember from Lab 1?), which just smoothly follows the relationship between the two variables.  Conveniently, this can be layered on TOP of the other scatterplot in the same command.  “Create” another plot, this time choosing “Lowess” (under Advanced Plots) instead of scatter, and put in the same two x and y variables.

Look at the Stata command – you can see how stata layers the plots in the syntax of the command.  Update the command in your do file and make sure it runs.

What do you think?  Is it reasonable to model this association as linear (straight line)?

24) Let’s go with the assumption that it is “linear enough”, and plot the straight line of best fit using the lfit option.  Just substitute lfit for lowess in your command and rerun.  Do the same with the pull-down menus (“Linear prediction” under the “Fitted” subtype).  You will probably have to “disable” the lowess plot.  The line of best fit constrains the relationship to be a straight line, finds the best slope and intercept, and plots the line.
25) Here’s a cool Stata feature you can’t do with Excel.  Change lfit to lfitci.  The grey area is the 95% confidence interval for the estimate of the linear association.  “Create” a new plot (or edit an old one) and recreate this (“Linear prediction w/CI”).

Paste the command into your do file, substituting lfitci for the lfit command.  Try changing the order of the scatter vs. lfitci sub-components of the command in your do file and see what happens…change the order so you can see all the dots (grey region in the background).

26) A quick digression: type in regress bw gestage.  This does a linear regression and shows what the regression coefficient is for the relationship between the two variables, and also gives a p-value for the association.  For each 1 unit increase in gestational age (each week, in this example), the birthweight increases by an average of 196 grams.  See if this jives with the line on the graph.  You don’t need to add this command to the do file.
27) But let’s add that p-value to the graph.  Click on the “Titles” tab and type “p<.001” in the “Caption” box.  Next click on “Properties” next to “Caption”, and do the following (submit between each change to see the effect):

· Change the position to “3 o’clock”

· Change the margin to “VLarge”

· Click “Place text inside plot region”
Add the commands to your do file, formatting appropriately, and make sure it works.

28) Copy the “graphregion” and “ytitle” options in from your box plot command (but size Medium), and create the appropriate xtitle option (size Medium, margin Medium).
29) Remove the gridlines.  This is also in the “Y axis” tab – click on “Major tick/label properties”.  Then click on the “Grid” tab and change “Show grid” to “No”.  Put the command in your do file.
30) Change the color of the dots and the line to black.
31) See in the legend that the dots are labeled “BW”?  Don’t want that.  Go back and put a command in the do file that labels the bw variable “Birthweight”.  (Remember the label var command from lab 3?). Once this is in your do file (above the graph command, of course), the label will show up in the legend instead of “BW”.
32) Make sure all the options get into your do file, add options to name and save your graph, and make sure the do file runs without error and reproduces each of the figures above.  

Upload your do file (NOT your log file this time) to the course website.
Appendix: Managing and Viewing Graphs
1) Looking at more than one graph at a time in Stata

USERS OF STATA 12 or earlier versions (not Stata 13) may be disturbed by the fact that your first graph disappears when you create a new graph.  One way to fix this is by NAMING your graphs, and also CHANGING your Preferences.  Use the drop down menus to go to:

Menu:Edit\Preferences\Graph Preferences…

And click on the box that says, “Create multiple graphs as tabs in a single window”.  Now, add this option to each of your graph commands:

name(Lab6_hist, replace)
(but different names for each of the 3 graphs)
Now, when you run your do file, you’ll see a single window, and all three graphs are included as “tabs” in that window with their names.  Note use of the replace “sub-option”; leaving it out will get you an error if you try to run it again.  

2) Saving graphs in Stata

You can also SAVE a graph as a .gph file by adding this option to any graph command:

saving("Cool Histogram.gph", replace)

There will now be a file called “Cool Histogram.gph” in your working directory.  Note use of the replace “sub-option”; leaving it out will get you an error if you try to run it again.  
If you double-click on the file, Stata will open and produce the graph for you.

3) Copying and pasting graphs
If you want to add a graph to a manuscript, I like to save the graph as a .png or other type of standard graphics file that doesn’t require Stata to open.  To do this, look at the graph in Stata, and WITHIN THE GRAPH WINDOW, click on Menu:File\Save As…, and save as file type .png (or .jpeg, etc).  Now you can double-click on the file and see it without opening Stata, and also you can “insert file” from within word, browse to that file, and put it into a word document.

Another way to accomplish this (and this can be done within a do file) is by using a separate command that immediately follows the stata graphing command:

graph export "Cool Histogram.png", replace

Note that this is a SEPARATE command, not an option of the original graph command (like name() or saving() was).
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