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MULTIPLE PROGRAMMING LANGUAGES Aik Hoe Seah





Introduction

A statistical programmer:
uses a database à create computer programs that performs tasks like statistical 
modelling, summary tables and data visualizations. 

A polyglot programmer: 
perform said tasks using multiple programming languages and at the same time, 
benefit from such efficiencies. 



Introduction
Program validation is an important quality control (QC) process. 

One person is the ‘main’ programmer, while a second programmer will 
perform the QC. 
Same set of specifications à independent programs development à outputs 
match à validated 

We will discuss some benefits of creating a Python program, that can validate 
statistical output, utilising multiple programming languages like SAS, R and 
Python.



Initial Steps
Python program

SAS 9.4 or higher

(Jul 2013, 
9.4 is a requirement 
for SASPy to work) 

R-3.4.3 

(6 Dec 2017) 

Anaconda 5.1 distribution 

(15 Feb 2018)
 
(IDEs: Jupyter Notebook, Spyder; 
packages: 
NumPY, SciPY, pandas, Matplotlib) 

SASPy Rpy2 Python package statsmodels 



Installation and configuring SASPy
On Windows, start cmd.exe
Navigate to where Anaconda is installed
Find pip.exe
Key in command: pip install saspy

Configure your sascfg.py (found in: Anaconda3/Lib/site-packages/saspy)



Initial Steps
Configure sascfg.py: may also need to update path of jar files

Testing out SASpy 

How Spyder IDE looks like



Installation and configuring Rpy2
In cmd.exe, key in command: pip install rpy2
No additional configuration needed
Testing out rpy2



Running Your Analysis
Reading in a dataset } Fix any encoding issues

} Drop NaN columns, convert df to SAS dataset



Creating Summary Tables
SAS code wrapped in Python } Remove trailing spaces in strings



Creating Summary Tables
R code wrapped in Python



Creating Summary Tables
Converting the R dataframe back to a Python dataframe
Reset index: R (starts from 1) to Python (starts from 0)



Creating Summary Tables
Summary tables via using Python Pandas



Comparing Table Output Results
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} Python vs R - no differences

} Python vs SAS - some differences

} R vs SAS - some differences



Comparing Table Output Results
Further investigation of the differences between the 2 dataframes was not 
helpful. Visually, the 2 dataframes looked like they matched exactly.
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Comparing Table Output Results
Define dataframe comparison as a function
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Comparing Graphical Plot Results
SASPy
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Python (Seaborn)

Rpy2



Comparing Graphical Plot Results

Plot using Proc 
SGplot (SASPy)
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} Plot using Seaborn 
(Python)

} Plot using lattice 
(Rpy2) 



Conclusion
Suggested a method for validating statistical outputs utilising the 3 
programming languages SAS, R and Python within a single Python program. 
By converting outputs to dataframes, the function introduced in this paper 
allows users to perform comparisons at decimal places of their own choice 
Validation continues to be an important aspect of statistical programming
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Q&A
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