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Abstract:

Atlast year’s Stata conference, I presented projects that facilitate the combined
use of Stata and Python. One project provides the ability to use Python within
Stata via a C plugin. The other project provides a custom Python class that can be
used to open, modify, and save Stata datasets. In this talk, I will begin by
describing some modifications and extensions to these projects. I will then
present a few new ideas for useful combinations of Stata with other tools. Some
of these ideas can be realized using last year’s Python projects, someusing
JavaScript and a web browser.
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Last year ...

The past couple years I've been playing with the idea of combining Stata with
other software to extend its functionality. 've mostly been using the Python
programminglanguage and third-party Python modules.

Last year I demonstrated two Stata/Python projects.
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The first project from last year is a plugin for using Python directly in Stata. As
shown here, the pythoncommand puts the userin an interactive Python
session.
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. python
python (type exit() to exit)

>>>. from stata dta import open dta

>>>. dta = open dta("auto copy.dta")
(1978 Automobile Data)

>>>. dta.describe ()

74 1978 Automobile Data
12 24 Jul 2014 13:51
( dta has notes)

Repalr Record 1978
Headroom (in.)

Trunk space (cu. ft.)
Weight (1bs.)

CihwsersijfiDesktop\projects\StataCon2014 CAP [NUM][OVR

The second project from last yearis a Python package stata_dta, for opening,
modifying,and saving dta files in Python.

Here I use the interactive Python session to demonstrate stata_dta. FirstI
import the function open_dta, thenuse that functionto create a Python variable
dta containingthe informationin auto_copy.dta,and then finallycall the

describemethodondta. All of thisis being done in Python. Thevariables
panel showsthatthere is no dataset loaded in Stata.



Changes

The python command will now search for
Python files in the ado path.

Anew st _mirror () function which returns a
dynamic view onto the Stata dataset. (The
st _view() function returns a static view.)

I've made a few changesto last year’s projects. Most of these changes are in line
with makingthese projects more convenient.

[ will demonstrate thenew st_mirror () function on the next page.
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The Python pluginincludes a function st_view, which,like Mata’s st_view,
provides a static view of the Stata dataset. The pluginnow includes a function

st_mirror toprovide a dynamicview. Here I will demonstrate the difference

In the picture above, no datasetis loaded in Stata. I create Python variable v

using st_viewand Python variable musing st_mirror.Iquerythe rows in
each, and for both there are no rows.
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Continuing from the last page, here I exit Python, load the auto dataset, and re-
enter Python.

[ again querythe rows inv and m. Again the view v contains norows, butm
contains all the rows in the loaded dataset. Thisis the main difference between
st _viewandst_mirror.The numberof rows and columnsin v is fixed based
on whatwasloaded when itwas created. The number of rows and columnsinm
alwaysreflectswhatis currentin Stata.



Changes

A new stata_math module containing math
functions that know what to do with Stata
missing values.

Various other small changes. See documentation
for more info.

Thelastmajoraddition to mentionhereisthe stata_mathmodule.

Documentation for the Python plugin can be found at
https://github.com/jrfiedler/python-in-stata/raw/master/python_plugin.pdf



New 1deas

Now for a few new ideas about extending Stata functionality.



Physical units

There's no dedicated place for recording physical
units.

There's no simple way to convert from one unit to
another.

Firstidea: Add functionality for recording and converting physical units.



£ st 131 g s G e ot~ e I - -

File Edit Data Graphics Statistics User Window Help a

=2 L TE=ENR E- @3 E

Variabls
. python m:.:
- python (type exit() to exit) price
>>>. from units dta import UDta T;
headroom
>>>. dta = UDta("auto copy.dta”) xﬁt
(1978 Automobile Data) length
turn
. displacemen t
>»>. dta.describe() gesr_rat
foreign
74 1978 Automobile Data
12 24 Jul 2014 13:51
( dta has notes) "
- Properties 1 X
R
= Variables
Name make
Label Make and
strld

Type

18

Repalr Record 1978
Headroom (in.)

Trunk space (cu. ft.)
Weight (1bs.)

CihwsersijfiDesktop\projects\StataCon2014 CAP [NUM][OVR

Toexplore thisidea,I added on to the stata_dtamodule described earlier to
create the module units_dta.

HereI importUDtafrom units_dta,useUDtatoopenauto_copy.dta, and
call the describemethod. (So far, this demonstration matches the
demonstrationfor stata_dta.)

Notice that in the auto dataset units have been recorded in the variable label.
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[ will move units out of the variable label and into a dedicated place. One part of
the added functionalityisthe units_set method. Here (continuing from the
describeonthe previouspage)Iuseunits_set tosay that headroomis
measuredininchesandmpgis measured in mpg.

Predicting thatI might convert the mpg variable to other units, I change itsname
toefficiency.
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I could continue setting units on the other variables, butinstead I will load a
dataset where thathas already been done. Also, [Thave removed the units
information from the variable labels.
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Tosee whatunits have been defined, I use the units_1list method.
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If we go to the trouble of recording units, it might be helpful to be reminded of
them when we use common Stata commands. Theunits_dtamodulehasa
modified version of summarizethatdisplaysunitsin the second column, as
demonstrated above.
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Now suppose you give this dataset to someone outside of the US. They might
preferthat headroom be measured in something other than inches, and they
might prefer efficiency tobe measured in something other than mpg.

In the picture above I first called summarize onjustheadroomandefficiency
(thiswill be usefulin a moment). Ithen usedthe units_convertmethodto
convert the units on headroomfrom inchtocmandtheunitson efficiency
frommpg to 1p100km(my abbreviation for liters per 100 km). Finally, I called

summar ize againto compare to the previous summarize. Thelabeled units have
changed, butthe valuesin the dataset have also been converted.

Side note: I predefined 1p100kminunits_dta.IfI hadn’tI would first have to
use themethodunits_define todefine it.



Physical units

Made with
1.the stata_dta module

2. the Sympy module

Assaid earlier, this example was built on top of my stata_dta module. Most of
the work to convert unitsis done by the Sympy module.



Multimedia spreadsheet

Stata 13 added the ability to include images,
videos, pdfs, etc. in our dta files.

But there's no convenient way to view them.

Secondidea: A multimedia spreadsheet that allows us to view embedded images
asimages,hearembedded audio, etc, in the same spreadsheet as the other
values of our dataset.



el No file selected.

In fact, all of us have a rich multimedia viewer on our computers: our web
browsers.

So, to explore thisidea I use an html page and a third-party spreadsheetlibrary.
The htmlpage is pictured above.



el No file selected.

3 File Upload

L)) s projects ' StataCorz01405

New folder
Date modified Type

_pycache_ 20148 File folder

| gitettributes 2014 8 GITATTRIBUTES File
gitignore 20 GITIGNORE File
auto_copy.dta 272 Stata Dataset
auto_units.dta
birds.dta
birds_formatted.dta

getElementsByClassMame-1.0.1,js

2 ipython_notebook_config.py 2 0P Python File 1KB
presentation.html 7 Firefox HTML Doc. 13KB
read_dta.html 0 Firefox HTML Dec... 15KB
README.md MD File 8 KB
stata_interface.py 2014 8:30 Python File B KB

File name:  birds.dta - [AlFiles ()

[ open v | canca

I click on the “Browse” button, and choose birds.dta, a Stata dataset with
embedded photos and audio.
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audio_sample
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:/.. [object
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:/.. [object
:/.. [object
[object

Cistot..
Picoid..
Buteo ..
Phasia..
.. Quisca..
.. Agelai..
.. Acanth..
.. Cistot..
.. Turdus...
.. Haemor...
.. Passer..

sedge .. [object
downy .. :/.. [object
red-ta.. :/.. [object
common... :/.. [object
common... :/.. [object
red-wi.. :/.. [object
common... :/.. [object
marsh .. :/.. [object
americ.. :/.. [object
house .. :/.. [object
indigo.. :/.. [object
savann.. :/.. [object .. Passer..
americ.. :/.. [object .. Spizel..
dickci.. - Spiza ..
harris.. - Zonotr..
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When the dataset first opensit looks like this. Most of the columns contain plain
text. Notice the third column, photo, which contains binary data. At the moment
the spreadsheet only knows thatit’s binary data (Blob = binary large object).
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~ photo.. photo.. = audio_sample
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.
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In the header, next to “photo”, I can click to open a menu. The menuincludes the
optionsto decode “as image” or “as audio”.
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red-winge.. : i / - Agelai.. W :/.. [object
common re.. 3 % » Acanth... & (N :/.. [object
marsh wren : % \ 3 Cistot.. 3 - [object
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indigo bu.. . http:/.. http:/.. Larry .. Passer.. /= :/.. [object
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dickcissel 3 . Spiza .. 3 - :/.. [object
harris's .. 3 [ Zonotr.. sl [object

WhenIchoose to decode as image, the decodedimages appear. The images are
small, soI putmymouse over one to show it larger (the cursoris invisible here).



birds.dta

common_na... audio_sample - audio.. photo..
sedge wren : Cistot.. [object
downy woo.. Picoid. [object
red-taile.. Buteo .. [object
common ph... Phasia.. /.. [object as image
common gr.. .. Quisca.. [object as audio
red-winge.. .. Agelai.. :/.. [object
common re.. .. Acanth... :/.. [object
marsh wren .. Cistot.. [object
american .. .. Turdus... .. [object
house fin.. .. Haemor... [object
indigo bu.. .. Passer.. :/.. [object
savannah .. .. Passer... [object
american .. .. Spizel.. :/.. [object
dickcissel Spiza .. :/.. [object
harris's .. Zonotr... [object
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Likewise, the third-from-last column, audio_sample,contains audio,and can be
decoded using the samemenu.
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common_na... photo photo.. audio.. a.. audio_sample
sedge wren Cistot.. 5 —

downy woo.. Picoid..
red-taile.. Buteo ..
common ph.. Phasia..
common gr.. .. Quisca..
red-winge.. .. Agelai..
common re.. .. Acanth...
marsh wren .. Cistot..
american .. .. Turdus...
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indigo bu.. .. Passer...
savannah .. .. Passer..
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dickcissel Spiza ..
harris's .. Zonotr..
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When audio_sampleisdecoded asaudio, audio controls appear.
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common_na...
sedge wren
downy woo..
red-taile..
common ph..
common gr..
red-winge..
common re..
marsh wren
american ..
house fin..
indigo bu..
savannah ..
american ..
dickcissel
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http:/.. B

http:
http:
http:
http:
http:
http:
http:/.
http:
http:

http: /..
http:/.. ¥
http: /.. [42

http:/..
http:/..

» projects » StataCon20l4 »

Organize *  New folder
Name

ipynb_checkpoints
_ pycache_
|| .gitattributes
] .gitignore
[ auto_copy.dta
|5 autc_units.dta
[ birds.dta
| birds_formatted.dta
getElementsByClassName-10.1,js
# ipython_notebook_config.py
&) presentation.html
|&] read_dta.html
o README.md

File name:  birds_formatted.dta

Date modified

Type

File folder

File folder

GITATTRIBUTES File

G MORE File
Dataset
Dataset
Dataset

S Dataset

Iscript Script File

Python File

Firefox HTML Doc...

Firefox HTML Doc...

MD File

- [ Al Files )

Open  [v] | Cancel
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gl |
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Let’s take this a step further. Here I again clicked on the “Browse” button and
will open anotherdtafile, birds_formatted. dta.Thisisthe exact same
dataset, except that some formatting information has been added.



CIWECWl birds_formatted.dta

Sedge Wren

Cistothorus platensis

Downy Woodpecker
Picoides pubescens

Whenbirds_formatted.dtaisopened,itlookslike this. The big changes here
are in the layoutandin the factthat images and audiowere decoded as such
without the user having toinform the spreadsheet.

The formatting information has specified
1. that photo shouldbe decoded asimage and audio_sample asaudio
2. layoutinformation
3. text size and formatting
4. links be created from data URLs

5. which data appearin the display and which do not

This kind of functionality opens up the possibility of makingautomatic,
multimedia slideshow presentations of the Stata dataset.



Multimedia spreadsheet
Made with

1.the S1ickGrid JavaScript library

2. a new JavaScript library for opening .dta files

This example uses the SlickGridlibrary for its spreadsheet (the vast majority of
the functionality comes from thislibrary), and some custom JavaScript code for
opening dta files (available on my GitHub page, see last slide for URL).



Notebook interface

Third and final idea: A new kind of interface for Stata. As a kind of preface, the
benefitIsee for thiskind of interface is that notebook interfaces are a kind of
editable history of a session. They are simultaneously a log file and a shareable
presentation.
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Here is the interface Iwill be using. Rather than try to define “notebook
interface”,I will demonstrate some of the features of this particular notebook
interface.

Inputand outputare organized in cells. Above you see the input half of a cell,
waiting for the user’sinput.



File Edit View Insert Cell Kernel Help

sysuse auto

. auto
(1978 Automobile Data)

describe

. describe

# O

ntains data from C:\Program Files (x86)\Statal2\ado\base/a/auto.dta

display value

format

trunk

weight

length

turn
lacement

1978 Aut bile Data
13 Apr 2011 17:45
dta has n

Headr

Trunk )ace

Weight (lbs.)

Length (in.)

Turn Circle (ft.)

Displacement (cu. in.)
ar Ratio
ST

Here I've entered two inputs. The output appearsimmediately below. So far this

is not much different from Stata’s defaultinterface.
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In [3]:  help scatter

Title

[6-2] graph twoway scatter —— Tworv

Syntax

[twoway] scatter varlist [if] [in] [weight] [, ©

Here we see the first difference. Typically, with notebook interfaces all of the
output appearsin the same window. In Stata’s defaultinterface, help filesopen
in another window. Here the help file appears inline. In a sense, the notebook
interfaces provides a more completelog of a session. In a Stata log you will see

the command forhelp scatter,butthe helpfileitself willnotbe there.
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In [4]: scatter mpg weight

30

—_
=]
a
E
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Here we see a few more differences. On the last page we opened a help file. If we
plan on sharing this session later, we probably don’t want to advertise that we

forgot how to use the scatter command. Since the interfaceis an editable
history, we just edit that out.

Here we write over that inputwith our new input,in thiscase scatter mpg
weight (notice thatthe helpfilebegan right after the describe output, whichis
where ournew scatter commandis). The new outputreplaces the old output.
Justlike the helpfile, the graph showsupinlineratherthan in a new window.
And again, byincludingthe output of the scatter command, thisinterfaceis, in
a sense, providing a more completelog of the session.
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00
Weight (Ibs.)

This is a markdown cell

This is a markdown cell with AT X

o0
1
0o

There are many other featuresthat help this notebook interface be an editable,
shareable history of your session. Cells can be rearranged or removed (in
addition to being written over). You can insert markdown cells for notes or
explanations,and you caninclude LaTeX.



Notebook interface

Made with

1. the IPython notebook

2. a modified version of Llog2html
by Kit Baum, Nick Cox, and Bill Rising

The majority of the functionality shown here comes from the IPython notebook.
The modified version of 1log2html was used for converting the help file to html.



Resources

Python plugin ssc describe python
Sympy sympy.org/en/index.html
SlickGrid github.com/mleibman/SlickGrid

IPython notebook ipython.org/notebook.html
Example code github.com/jrfiedler/StataCon2014

Contact jrfiedler@gmail.com




