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Teaching and Learning Econometrics with
Open-Source Software Gretl

Rahul Deshmukh
Assistant Professor in Mathematics
Sant Rawool Maharaj Mahavidyalaya, Kudal
Dist.- Sindhudurg (MH), India

Abstract:

This article provides an introduction to the free open-source econometrics software Gretl
and this software provides different opportunities for teaching at different levels. We can be seen
as demonstrated step-by-step guide that uses a real-life data analysis as example. The results
from the paper summarizes with Gretl, including both presential and online learning and
combining teachers and student’s points of view. Also, the academic outcomes benefit from the
adoption of open-source software which is executed, distributed and improved freely. Finally, we
have estimated a Monte Carlo Simulation with Gretl.

Keywords — Econometrics, Open-Source software, Teaching methodologies, Gretl

Introduction:

Ministry of Human Resource Development (MHRD) provides the opportunity of
exploring new ways of learning and teaching, highlighting the role of students in the learning
process. Over the years, we have observed the problems of accessing commercial software. The
software in question may only be available on a company or educational network which can only
be accessed from an office or networked PC and not from a home PC or laptop. Students might
be convinced to do some experiential work at home but this is not feasible if they only have
access to relevant software on the educational network. Given the price of commercial software
we cannot expect to purchase such paid software from their own pockets. So, one possible
solution is to use free software or open-source software.

Nowadays, the open-source software represents an important role as resource in teaching.
However, it is not sufficiently explored as higher education teaching methodology. In some
subjects with a very specific area, the commercial software is still preferred as compared to
open-source software. It can be copied and redistributed free in the original or modified format
provided that the recipients of the redistributed form also have these rights. In general, full
source code for the original or modified form must be made available. This allows us, one to
build and extend the work of others without having to start from basics. Open-source software is
software that can be used, studied and modified without constraints.

In Economics and Business, Econometrics[1] which play an important role. The software
listed in the index below covers most of the applications that an econometrician or economist
might require. Following is list of some open-source Softwares for econometrics.

Name of Purpose Weblink

software
Easy-to-use econometric package. It is ideal

Gretl package for elementary to intermediate | http://gretl.sourceforge.net/
econometrics.

R Comprehensive statistical packages https://www.r-project.org/
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JMULTI vaers various gmvarlate and multivariate http://www.jmulti.de/
time series analysis.

Scilab Functlonally similar to. 1\’/Iatlab with a https://www.scilab.org/
comprehensive econometrics’ toolbox.

Octave Free version of Matlab. https://v.vww.gnu.org/ software

/octave/index

Maxima Computer Algebra system https://maxima.sourceforge.io/

LibreOffice Office suite. https://www libreoffice.org/
Type setting program for producing books,

LaTeX papers etc. with mathematical and technical | https://www.latex-project.org/
contents

Gretl[3] is a powerful teaching tool, providing our students a wide variety of skills. This
paper presents a direction about the use of open-source software in Econometrics and specially in
Applied Econometrics. The adoption of Gretl software allows the discussion about a complete
set of educational, economical and technical advantages and some observed practical limitations.
In practical approach, the refereed advantages are stressed when the students’ results are
analysed.

Econometrics is the application of statistical techniques and analyses to the study of
problems and topics in economics. The term econometrics was invented in 1926 by Ragnar A. K.
Frisch, a Norwegian economist who shared the first Nobel Prize in Economics in 1969 with
another econometrics pioneer, Jan Tinbergen. Today, econometrics is a broad area of study
within economics. This field changes constantly as new tools and techniques are added.
The e-learning, understood as the use of new multimedia technologies and the Internet to
improve the quality of learning has become increasingly popular during the last years.

Teaching and Learning with Gretl

From the teachers” perspective the use of Gretl provides several advantages, since this
open-source software offers an easy intuitive interface, allowing different ways of working from
interactive point-and-click to batch processing. This flexibility is one of the most outstanding
characteristics of Gretl, offering teachers a good opportunity to re-think contents, methods and
evaluation procedures. Gretl is an econometrics package, including a shared library, a command-
line client program and a graphical user interface. User-friendly Gretl offers an intuitive user
interface, it is very easy to get up and running with econometric analysis.

We can download the software from http://gretl.sourceforge.net/ with version and visit
http://www.LearnEconometrics.com/gretl.html for the latest version of this book with user’s
guide, data sets and script files.

Gretl allows to perform analysis from the pull-down menus or using proper
commands that can be executed in the console or as a script using words only. More complex
series of commands may require you to use the Gretl script facilities which basically allow
you to write simple programs in their entirety, store them in a file, and then execute all of the
commands in a single batch. There are several different ways to work in Gretl. Until you learn
to use Gretl 's rather simple and intuitive language syntax, the easiest way to use the program
is through its built in graphical user interface (GUI) is shown in Figure 1.
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Ed gre - O x

File Tools Data Yiew Add Sample Variable Model Help =

Mo datafile loaded C:hUsers\RBD" Documents'gretl

ID# 4 Variable name 4 Descriptive label 1
Figure : 1

Gretl offers a command line interface as well. In this mode you type in valid Gretl
commands either singly from the console or in batches using scripts. Once you learn the
commands, this is surely the easiest way to work. If you forget the commands, then return to
the dialogs and let the graphical interface generate them for you.

Help and Manual

Gretl comes with a manual (in PDF format) and comprehensive internal help. Help is
available from Gretl’s console. A list of Gretl’s available commands using the console and the
help output on a specific command is shown in Figure 2.

Ed grett: script output — O >

E & = “‘ -:r:::‘ |1:I|

gretl wersion 2021k

Current session: 2021-05-23 15:25

? help

Walid gretl commands are:

add adf anova append ar arl arbond arch

arima bds biprokit bkw break boxplot chow clear

coeffsum coint johansen corr COT T gm cCuSum data dataset

delete diff difftest discrete dpanel dummi Fy duration elif

else end endif endl oop eqnprint egquation estimate ewval

fcast flush foreign fractint freg function garch genr

Le-puiin i} gnuplot graphpg hausman heckit help hfplot hsk

hurst if include info intreg Join kpss labels

lad lags 1diff leverage lewvinlin logistic logit logs

loop mahal makepkg markers meantest midasreg mle model tab

modprint modtest mpd mpols negbin nls normtest nulldata

ols omit open orthdewv outfile panel panplot pca

pergm plot polsson print printf probit pvalue quantreg

glrtest ggplot guit rename reset restrict rmplot run

rans scatters sdiff set setinfo setobs setopt setmiss

shell smpl spearman sprintf sguare sscanft stdize store

Summary system tabprint textplot tokit tsls var wvarlist

wvartest VeCcm wif wls XCOXrgm xtak debug catch

rkg o
Figure : 2

Data Management

Capturing the data in econometrics and getting it into a suitable format that can be used
by particular software can be challenging. From the teacher’s perspective we must stress some
additional advantages related to Gretl educational and research resources: the access to datasets
associated with Econometrics texts as those of Ramanathan, Greene, Gretl and existence of an
open scientific community. See Figure 3
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Ed gret: data files — O =
E O =
Gretl Greene Ramanathan

File 4 Sumrmary 1 Type 1
data2-1 SAT scores cross section, n=427

Figure 3

In this paper we will explore some of the data handling features of Gretl and show how to
access and bring the data sets into Gretl and how to list the variables in the data set with results.
From the main Gretl window click on File > Open data > Sample file as shown in Figure 4.

Ed gret — O >
File | Tools Data View Add Sample MNariable Model Help '1:'|
Open data | = Userfile. Ctrl+ 0 ChUsers\RBDAWDocumentshgretl
Append data... Sample fil 1
B Conm Ao P E sampie fe... |
Figure 4
Ilustration

Monte Carlo Simulation - A Monte Carlo simulation is a model used to predict the
probability of different outcomes when the intervention of random variables is present and helps
to explain the impact of risk and uncertainty in prediction and forecasting models. The first step
in a Monte Carlo exercise is to model the data generation process. This requires what Davidson
and MacKinnon [9] refer to as a fully specified statistical model.

Consider a regression function E(v.|01.)= #, + f.x, where y; is your dependent
variable, x; the dependent variable, €; the current information set, and /3, and (3, the parameters

of interest. Here we discuss this data generation example with Gretl as follows.

Let us import food expenditure data is loaded from food.gdt using File>Open
data>Sample file and choosing the food dataset from the sample files that accompany Principles
of Econometrics, Sth Edition, with sample data set.

The simple linear regression model is food exp, = [, + f,income, + e, t=123,...n
where food_exp; is the dependent variable, income; is the independent variable, e; is random
error, and B; and B, are the parameters to be estimated. The errors of the model, e;, have an
average value of zero for each value of income;; each has the same variance, 02, and are
uncorrelated with any of the other residuals. The independent variable, income;, must take on at
least two different values in your dataset. If not, a slope cannot be estimated! The error
assumptions can be summarized as ejlincome; IID N(O, 02). The expression IID stands for
independently and identically distributed and that each has the same probability distribution.
Taking a random sample from a single population accomplishes this. If we take n= 40, ; = 80
and B, = 10 with IID N(0,90). After executing Gretl script as
# Monte Carlo simulation
open "C:\Program Files\gretl\data\POE5SData\food.gdt"
summary
set seed 3213789
loop 2000 --progressive --quiet

series e = normal(0,90)
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series yl= 80+10*income+e
ols y1 const income
endloop

The food.gdt data are loaded and a seed for the pseudo-random number generator is
chosen. A progressive loop of 2000 iterations is initiated. The errors are generated from normal
variates having a mean of zero and a standard deviation of 90. These are added to the systematic
part of the model that depends on the income variable in the data as well as the chosen
parameters for the simulation. Finally, the regression is run and the loop closed.

Output :

observations range: 1 to 40
Listing 3 variables:
0) const 1) food_exp 2)income

? summary
Mean Median Minimum Maximum

food_exp 283.57 264.48 109.71 587.66
income 19.605 20.030 3.6900 33.400

Std. Dev. C.V. Skewness Ex. kurtosis
food_exp 112.68 0.39734 0.49208  -0.14848
income 6.8478 0.34929  -0.62651 0.27973

5% perc.  95% perc. IQ range Missing obs.
food_exp 114.97 481.44 173.48 0
income 4.4080 29.361 7.7825 0

OLS estimates using the 40 observations 1-40
Statistics for 2000 repetitions
Dependent variable: yl

mean of  std. dev.of meanof std. dev. of
estimated  estimated estimated estimated
Variable coefficients coefficients std. errors std. errors

const  79.3080 42.9547 43.4172 5.20604
income 10.0467 2.07931 2.09360  0.251038

We can see that the average estimate of the mean over 2000 samples of size 40 is 79.3,
which is very close to our parameter, 80. Likewise the slope is very close to 10.

Conclusion

Gretl is a free open-source software for applied econometrics and full packages are
released under GNU or Windows software. The updated packages, free availability, and ease of
use of Gretl should inspire teachers or researcher to use it in teaching and in research
methodology. Obviously, Gretl is still work in progress. However, the open-source nature of the
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software should ensure that, as the program becomes more and more popular among
econometricians, new econometric procedures will be added. So, Gretl is a powerful teaching &
learning tool, providing our students a wide variety of skills and competences.
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