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1. Introduction

1.1 Purpose

The purpose of this document is to present a detailed description of the open-
source software Gretl. It will explain the purpose and features of the software, the
interfaces of the software, what the software will do and the constraints under
which it must operate. This document is intended for users of the software and also

potential developers.

1.2 Document Conventions

This Document was created based on the IEEE template for System Requirement
Specification Documents.

1.3 Intended Audience and Reading Suggestions

Typical Users, such as students, who want to use Gretl as a basic econometrics
tool.

e Advanced/Professional Users, such as economists or researchers, who want
to use Gretl for more demanding graph analysis.

e Programmers who are interested in working on the project by further
developing it or fix existing bugs

1.4 Product Scope

Gretl is a cross-platform software package for econometric analysis; it is very easy to
get up and running with econometric analysis. Thanks to its association with the
econometrics textbooks by Ramu Ramanathan, Jeffrey Wooldridge, and James Stock
and Mark Watson, the package offers many practice data files and command scripts.
These are well annotated and accessible. Two other useful resources for gretl users
are the available documentation and the gretl-users mailing list.
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1.5 References

Gretl’s website:

http://gretl.sourceforge.net/

Gretl Conferences

gretlconference.org

Sourceforge link of project

https://sourceforge.net/projects/gretl/

Gretl twitter for updates

https://twitter.com/gret| stats

Git access and browsing

https://sourceforge.net/p/gretl/git/ci/master/tree/
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2. Overall Description

2.1 Product Perspective

Gretl is an econometrics package, including a shared library, a command-line client
program and a graphical user interface.

You can choose your preferred point on the sEectrum from interactive point-and-
click to complex scripting, and can easily combine these approaches.

Users can enhance gretl by writing their own functions and procedures in gretl’s
scripting language, which includes a wide range of matrix functions.

It is an open source project and it has a very active developer team to support it and
provide teedback to users. It was developed to run on Windows, Mac OS X and
Linux.

2.2 Product Functions
ﬂ gretl =

File Tools Data View Add Sample Variable Model Help

e File menu
— Open data: Open a native gretl data file or import from other formats.
— Append data: Add data to the current working data set, from a gretl data
file, a comma-separated values file or a spreadsheet file.
— Save data: Save the currently open native gretl data file.
— Save data as: Write out the current data set in native format, with the
option of using gzip data compression
— Export data: Write out the current data set in Comma Separated Values
(CSV) format, or the formats of GNU R or GNU Octave.
— Send to: Send the current data set as an e-mail attachment.
— New data set: Allows you to create a blank data set, ready for typing in
values or for importing series from a database. See below for more on
databases.
— Clear data set: Clear the current data set out of memory. Generally you
don’t have to do this (since opening a new data file automatically clears the
old one) but sometimes it’s useful.
— Script files: A “script” is a file containing a sequence of gretl commands. This
item contains entries that let you open a script you have created previously
(“User file”), open a sample script, or open an editor window in which you can
create a new script.
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— Session files: A “session” file contains a snapshot of a previous gretl session,
including the data set used and any models or graphs that you saved. Under
this item you can open a saved session or save the current session.

— Databases: Allows you to browse various large databases, either on your
own computer or, if you are connected to the internet, on the gretl database
server.

— Exit: Quit the program. You’ll be prompted to save any unsaved work.

e Tools menu
— Statistical tables: Look up critical values for commonly used distributions
(normal or Gaussian, t, chi-square, F and Durbin—Watson).
— P-value finder: Look up p-values from the Gaussian, t, chi-square, F, gamma,
binomial or Poisson distributions. See also the pvalue command in the Gretl
Command Reference.
— Distribution graphs: Produce graphs of various probability distributions. In
the resulting graph window, the pop-up menu includes an item “Add another
curve”, which enables you to superimpose a further plot (for example, you
can draw the t distribution with various different degrees of freedom).
— Test statistic calculator: Calculate test statistics and p-values for a range of
common hypothesis tests (population mean, variance and proportion;
difference of means, variances and proportions).
— Nonparametric tests: Calculate test statistics for various nonparametric tests
(Sign test, Wilcoxon rank sum test, Wilcoxon signed rank test, Runs test).
— Seed for random numbers: Set the seed for the random number generator
(by default this is set based on the system time when the program is started).
— Command log: Open a window containing a record of the commands
executed so far.
— Gretl console: Open a “console” window into which you can type
commands as you would using the command-line program, gretlcli (as
opposed to using point-and-click).
— Start Gnu R: Start R (if it is installed on your system), and load a copy of the
data set currently open in gretl.
— Sort variables: Rearrange the listing of variables in the main window, either
by ID number or alphabetically by name.
— Function packages: Handles “function packages” which allow you to access
functions written by other users and share the ones written by you.
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— NIST test suite: Check the numerical accuracy of gretl against the reference
results for linear regression made available by the (US) National Institute of
Standards and Technology.

— Preferences: Set the paths to various files gretl needs to access. Choose the
font in which gretl displays text output. Activate or suppress gretl’s messaging
about the availability of program updates, and so on.

e Data menu
— Select all: Several menu items act upon those variables that are currently
selected in the main window. This item lets you select all the variables.
— Display values: Pops up a window with a simple (not editable) printout of
the values of the selected variable or variables.
— Edit values: Opens a spreadsheet window where you can edit the values of
the selected variables.
— Add observations: Gives a dialog box in which you can choose a number of
observations to add at the end of the current dataset; for use with
forecasting.
— Remove extra observations: Active only if extra observations have been
added automatically in the process of forecasting; deletes these extra
observations.
— Read info, Edit info: “Read info” just displays the summary information for
the current data file; “Edit info” allows you to make changes to it (if you have
permission to do so).
— Print description: Opens a window containing a full account of the current
dataset, including the summary information and any specific information on
each of the variables.
— Add case markers: Prompts for the name of a text file containing “case
markers” (short strings identifying the individual observations) and adds this
information to the data set.
— Remove case markers: Active only if the dataset has case markers
identifying the observations; removes these case markers.
— Dataset structure: invokes a series of dialog boxes which allow you to
change the structural interpretation of the current dataset. For example, if
data were read in as a cross section you can get the program to interpret
them as time series or as a panel.
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— Compact data: For time-series data of higher than annual frequency, gives
you the option of compacting the data to a lower frequency, using one of four
compaction methods (average, sum, start of period or end of period).

— Expand data: For time-series data, gives you the option of expanding the
data to a higher frequency.

— Transpose data: Turn each observation into a variable and vice versa (or in
other words, each row of the data matrix becomes a column in the modified
data matrix); can be useful with imported data that have been read in
“sideways”.

e \iew menu
— Icon view: Opens a window showing the content of the current session as a
set of icons.
— Graph specified vars: Gives a choice between a time series plot, a regular X—
Y scatter plot, an X-Y plot using impulses (vertical bars), an X-Y plot “with
factor separation” (i.e. with the points colored differently depending to the
value of a given dummy variable), boxplots, and a 3-D graph. Serves up a
dialog box where you specify the variables to graph.
— Multiple graphs: Allows you to compose a set of up to six small graphs,
either pairwise scatter-plots or time-series graphs. These are displayed
together in a single window.
— Summary statistics: Shows a full set of descriptive statistics for the variables
selected in the main window.
— Correlation matrix: Shows the pairwise correlation coefficients for the
selected variables. — Cross Tabulation: Shows a cross-tabulation of the
selected variables. This works only if at least two variables in the data set have
been marked as discrete.
— Principal components: Produces a Principal Components Analysis for the
selected variables.
— Mahalanobis distances: Computes the Mahalanobis distance of each
observation from the centroid of the selected set of variables.
— Cross-correlogram: Computes and graphs the cross-correlogram for two
selected variables.
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e Add menu
Offers various standard transformations of variables (logs, lags, squares, etc.)
that you may wish to add to the data set. Also gives the option of adding
random variables, and (for time-series data) adding seasonal dummy variables
(e.g. quarterly dummy variables for quarterly data).

e Sample menu
— Set range: Select a different starting and/or ending point for the current
sample, within the range of data available.
— Restore full range: self-explanatory.
— Define, based on dummy: Given a dummy (indicator) variable with values 0
or 1, this drops from the current sample all observations for which the dummy
variable has value 0.
— Restrict, based on criterion: Similar to the item above, except that you don’t
need a predefined variable: you supply a Boolean expression (e.g. sqft > 1400)
and the sample is restricted to observations satisfying that condition. See the
entry for genr in the Gretl Command Reference for details on the Boolean
operators that can be used.
— Random sub-sample: Draw a random sample from the full dataset.
— Drop all obs with missing values: Drop from the current sample all
observations for which at least one variable has a missing value.
— Count missing values: Give a report on observations where data values are
missing. May be useful in examining a panel data set, where it’s quite
common to encounter missing values.
— Set missing value code: Set a numerical value that will be interpreted as
“missing” or “not available”. This is intended for use with imported data,
when gretl has not recognized the missing-value code used.

e Variable menu
Most items under here operate on a single variable at a time. The “active”
variable is set by highlighting it (clicking on its row) in the main data window.
Most options will be self-explanatory. Note that you can rename a variable
and can edit its descriptive label under “Edit attributes”. You can also “Define
a new variable” via a formula (e.g. involving some function of one or more
existing variables). For the syntax of such formulae, look at the online help for
“Generate variable syntax” or see the genr command in the Gretl Command
Reference. One simple example: foo = x1 * x2 will create a new variable foo as
the product of the existing variables x1 and x2. In these formulae, variables
must be referenced by name, not number.
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e Model menu
For details on the various estimators offered under this menu please consult
the Gretl Command Reference.

e Help menu
Please use this as needed! It gives details on the syntax required in various
dialog entries.

The gretl toolbar
@ (A P = fx m 5 | A =
The icons have the following functions, reading from left to right:
1. Launch a calculator program. A convenience function in case you want quick
access to a calculator when you’re working in gretl. The default program is calc.exe

under MS Windows, or xcalc under the X window system. You can change the
program under the “Tools, Preferences, General” menu, “Programs” tab.

2. Start a new script. Opens an editor window in which you can type a series of
commands to be sent to the program as a batch.

3. Open the gretl console. A shortcut to the “Gretl console” menu item (Section 2.3
above).

4. Open the session icon window.
5. Open a window displaying available gretl function packages.
6. Open this manual in PDF format.

7. Open the help item for script commands syntax (i.e. a listing with details of all
available commands).

8. Open the dialog box for defining a graph.
9. Open the dialog box for estimating a model using ordinary least squares.

10. Open a window listing the sample datasets supplied with gretl, and any other
data file collections that have been installed.
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2.3 User Classes and Characteristics

Typical Users, such as students, who want to use Gretl as a basic econometrics
tool.

Advanced/Professional Users, such as economists or researchers, who want
to use Gretl for more demanding graph analysis.

Programmers who are interested in working on the project by further
developing it or fix existing bugs

2.4 Operating Environment

“Home Platform” is Linux
MS Windows
Mac OS X

Any unix-like system that has the appropriate basic libraries

2.5 Design and Implementation Constraints

Gretl is written in the C programming language. It is free, open-source software. You
may redistribute it and/or modify it under the terms of the GNU General Public
License (GPL) as published by the Free Software Foundation.

2.6 User Documentation

User Manual

http://gretl.sourceforge.net/gretl-help/gretl-guide.pdf

Feature Requests and Bug Reports

https://sourceforge.net/projects/gretl/support

2.7 Assumptions and Dependencies

For Linux

On the Linux platform you have the choice of compiling the gretl code yourself
or making use of a pre-built package. Building gretl from the source is


http://www.gnu.org/copyleft/gpl.html
http://www.gnu.org/
http://gretl.sourceforge.net/gretl-help/gretl-guide.pdf
https://sourceforge.net/projects/gretl/support
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necessary if Z)OU want to access the development version or customize gretl to
your needs, but this takes quite a few skills; most users will want to go for a
pre-built package.

MS Windows

The MS Windows version comes as a self-extracting executable. Installation is
just a matter of downloading gretl_install.exe and running this program. You
will be prompted for a location to install the package. Nothing else is needed.

Mac OS X

The Mac version comes as a gzipped disk image. Installation is a matter of
downloading the image file, opening it in the Finder, and dragging Gretl.app to
the Applications folder. However, when installing for the first time two
pret;equisite packages must be put in place first; details are given on the gretl
website.

3. External Interface Requirements

3.1 User Interfaces

1. Starting Screen

Ed gretl = m] X
File Data Vie Add Sample Variable Model Help =
No datafile loaded Ci\Users\jack1\Documents\gret|
ID # 4 Variable name 4 Descriptive label <
i HaxHl 2 8B
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2. Import File

ﬂ gretl: open file

il ‘4 [=7jackl | Documents

|Places
@&

|4 Search

@ Recently Used

‘@ gretl

1'@ jackl

| Desktop

L Local Disk (C:)

|~ Local Disk (D:)

| |Name

3. Import Sample

gretl: data files

=0 &

Gretl Greene Ramanathan

File

anscombe
arma
australia
AWM
AWM17
AWM18
banks91
b-g

bjg
brand_cassola
broiler

~ri

4 75ummary

i abdata Arellano and Bond (1991) panel data

Anscombe's Quartet (artificial data)
Artificial data for ARMA script example
Johansen's Australian macroeconomic data
Euro area macroeconomic data, 1970-1998
Euro area macroeconomic data, 1970-2016
Euro area macroeconomic data, 1970-2017
Costs of Italian commercial banks
Bollerslev and Ghysels exchange rate data
Box and Jenkins Series G (airline passengers)
Euro area money demand data

Epple and McCallum broiler chicken data

P oS | 3 o P M (PPN 5 S JO U | S N 15 S

4, Working Directory

File Tools

jGretI datafiles (*.gdt, *.gdtb)

Data

No datafile loaded

Cancel

View Add Sample

v

" H

Variable Model

4

Help

gretl: working directory

On start-up, gretl should use:

The file selection dialog should:

Open working directory

4

@ the directory selected above

O the current directory as determined via the shell

(® remember the last-opened folder

(O always start in the working directory

Show working directory in main window

Apply Cancel

Working directory: ‘ C:\Users\jack1\Documents\gret|

X

| Browse...

Page 11
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5. New Data Set(1/4)

“ gretl
File| Tools Data View Add Sample Variable Model Help
Open data 4 C:\Users\
Append data..,
& Sevedata Ctrl+S
E Save data as...
Export data... greth: create data set
B8 Send To.. Number of observations:
[ ] New dataset Gt |
& Clear data set Cancel | | oK
Working directory...
Script files 3
Session files 4
Databases 4
Function packages 4
8] Quit Ctrl+Q
6. New Data Set(2/4) 7. New Data Set(3/4)
File Tools Data View Add Sample Variable Model Help gretl
No datafile loaded File Tools Data View Add Sample Variable
ID# 4 Variable name ¢ Descriptive label
Nodatafilefoadeds——
ID # ¢ Variable name ¢ Descriptive label
“ Data structure wizard X
Structure of dataset Data structure wizard X
Confirm dataset structure
O Time series Cross-sectional data, observations 1 to 50
(O Panel
[ start entering data values
’ Cancel ‘ l Forward
‘ Cancel ‘ ‘ Back \ ‘ Apply
8. New Data Set(4/4)
ﬂ gretl
File Tools Data View Add Sample Variable Model Help
Unsaved data C\

ID # 4 Variable name ¢ Descriptive label
0 const

1 index index variable

Undated: Full range 1 - 50

@ 2~ 2 8B

Model

Page 12
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9. Console
“ gretl console
= FEREREN

gretl console:

type 'help' for a list of commands

10. Script Editor

B grett: script editor

- o X
DBEEEP DD ABRBGSXBEE B
untitled
11.  lcon View
E& gretl: icon view - O X
e j [ ];
A # W Pl
Data info Data set Summary Correlations
N AEIC D
B
B3|

Model table Scalars Notes
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12.  X-Y Graph Menu

gretl: define graph - O X

XY scatterplot

X-axis variable

; eps ‘7 iiii‘ t

Y-axis variables

_] Show lagged variables

| ger || cand | [ ok |
Help

Help

13.

gretl: command reference

Q Q

L.is [

iy

Index
B Facts Gretl Command Reference
[ Statistics add adf anova append ar arl
[# Dataset arbond arch arima arma biprobit boxplot
e break catch chow clear coeffsum coint
[# Estimation =
coint2 corr corrgm cusum data dataset
# Graphs debug delete diff difftest discrete dpanel
@ P . dummify duration elif else end endif
rogramming S . 7
endloop egnprint equation estimate eval fcast
& Transformations ‘flush foreign fractint freq funcerr function
[ Printing garch genr gram gnuplot graphpg hausman
- heckit help hfplot hsk hurst if
[ Utilities include info intreg join kpss labels
# Prediction lad lags 1diff leverage 1levinlin logistic
logit logs loop mahal makepkg markers
meantest midasreg mle modeltab modprint modtest
‘mpols negbin nls normtest nulldata ols
| omit open orthdev outfile panel pca
pergm kg plot poisson print printf
probit pvalue glrtest qagplot quantreg quit
rename reset restrict rmplot run runs
scatters sdiff set setinfo setmiss setobs
setopt shell smpl spearman sprintf square
store summary system tabprint textplot tobit
E‘ gretl: help

gretl: function reference

Q Q

Index |

®

Accessors

E

Mathematical

®

Statistical

|8

Strings
Data utilities
Numerical methods
Filters

Probability

Linear algebra
Transformations
Matrix building

| B Matrix shaping
Calendar

MIDAS

State space

Sanat
$command
Sdiagpval
Serror
$fevd
Shac
$lang
Smodel
Sobsmajor
Spvalue
$sargan
$sysB

st1

Suhat
Svma
Sylist

abs
array
atanh
BFGScmax
brename
cdiv
cmult
cols

Gretl Function Reference

Saic
Scompan
$diagtest
Sess
$Fstat
Shuge
$11c
$ncoeff
Sobsmicro
Sqlrbreak
$sigma
$sysGamma
sc2

Sunit
$windows

acos
asin
atof
BFGScmin
bwfilt
cdummify
cnorm
corr

Sbic
Sdatatype
Sdw
Sevals
Sgmmcrit
$jalpha
§1lnl
$nobs
Sobsminor
$rho
$stderr
$sysinfo
Stest
Svev
$xlist

acosh
asinh
bessel
bkfilc
bwrite
ceil
cnumber
corrgm
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$chisq
Sdepvar
$dwpval
$fcast

$h

Sibeta
S$macheps
S$nvars
Spd

Srsq
$stopwatch
$system
Stmax
$vecGamma
$xtxinv

aggregate
atan
BFGSmax
boxcox
cdemean
cholesky
cnameget
cos

= o X
| this page E] el

Scoeff
$df

Sec
$fcse
$hausman
Sjvbeta
S$mnlprobs
$obsdate
Spi
$sample
$sysh

$T

S$trsq
$version
Synat

argname
atan2
BFGSmin
bread
cdf
chowlin
cnameset
cosh

| <

Function packages

Gretl's functionality can be extended by the use of function packages. These come in two sorts: official "Addons” and
contributed packages. Jointly, they cover many estimators and utilities not available as built-in commands or functions.

The official Addons are included in the gretl installers for Windows and Mac. On Linux if they are not preinstalled then

Sy

they are d

ond

d (for ple, if you select the menu item /Model/Time series/GARCH variants, gretl

will download the gig (GARCH in gretl) Addon. You can check that your Addons are up to date via Check for addons in

the Help menu.

You can browse the contributed packages installed on your computer via the menu item On local machine, and if you

are online you can access a listing of available packages via the item On server. Both items are found under /File/

Function packages.

Many packages offer to attach themselves to GUI menus. You can inspect these attachments via the package registry
(access via the Preferences button in the browser for installed packages).

For full details on installing and working with function packages, see the Function package guide (under the Help
menu). This guide also contains details on writing function packages.
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14.

Closing

Ed gretl: save commands X
Save a record of the commands you executed?

Always prompt if there are unsaved changes

Help ‘ Yes . No Cancel

3.2 Hardware Interfaces

Mac OS X

First you need to determine if your Mac has an Intel or a PPC processor.
Newer Macs (since 2006) all run Intel. If you have an older Mac and are not
sure, click on the Apple icon at the top left of your screen and select "About
this Mac". In the window that appears you'll find the OS X version number and
also the processor type.If you have an intel Mac running OS X 10.6 (Snow
Leopard) or higher, we recommend the "quartz" download below. Some users
may prefer to use the X11 version of gretl.

MS Windows

As of version 1.9.4, gretl requires Windows XP or higher and a processor that
supports the SSE2 instruction set. SSE2 support is found in all modern
processors; it is absent in AMD CPUs prior to the Athlon 64, and in Intel CPUs
prior to the Pentium 4.

3.3 Software Interfaces

If you have no administrator rights on Windows, you will need to have a program to
unzip the installation folder.

3.4 Communications Interfaces

Gretl can fetch materials such databases, collections of textbook datafiles and addon
packages over the internet.


http://gretl.sourceforge.net/osx.html

Software Requirements Specification for Gretl Page 16

4, System Features

This section demonstrates Gretl’s most prominent features and explains how they
can be used and the results they will give back to the user

4.1 Basic Statistics

1. Summary Statistics

With the given variables as an example(Price, Square-footage, Age, Utown, Pool, Fplace)
from a house sale, using all 6 of them, we get the following Summary Statistics:

ID# 4 Variable name 4 Descriptive label «
const I
Pricein § L

Square footage of house Display values
Age of house (years) Edit values

oW s W N~ -]

If = 1 the house is located close to a university Summary statistics
If = 1 the house has at least one pool Correlation matrix
If = 1the house has at least one fireplace Collinearity
Undated: Full range 1 - 1000 % scatter;-;lot
— - R Copy to clipboard
@M ~xB8l 6 8B Delete
“ greth summary statistics — O Add Iogs
A Add differences
BEDA o
percent changes...
Mean Median Minimum Maximum Add index values...
Price 2.4766e+005 2.4583e+005 1.3432e+005 3.4520e+005
Sqft 2521.0 2536.0 2003.0 3000.0 Define new variable...
Age 9.3%20 6.0000 0.0000 60.000 Define list
Utown 0.51900 1.0000 0.0000 1.0000 T
Pool 0.20400 0.0000 0.0000 1.0000
Fplace 0.51800 1.0000 0.0000 1.0000
Std. Dev. C.V. Skewness Ex. kurtosis
Price 42193 0.17037 0.090562 -0.66743
Sgft 291.85 0.11577 -0.092835 -1.1850
Lge 9.4267 1.0037 1.6475 3.0146
Utown 0.49989 0.96318 -0.076055 =1.9942
Pool 0.40317 1.9763 1.4691 0.15824
Fplace 0.499393 0.96511 -0.072047 -1.9948
5% perc. 95% perc. IQ range Missing obs.
Price 1.8232e+005 3.1950e+005 62885 0
Saft 2047.0 2956.9 492.75 0
Lge 0.0000 29.950 10.000 0
Utown 0.0000 1.0000 1.0000 0
Pool 0.0000 1.0000 0.0000 0
Fplace 0.0000 1.0000 1.0000 0

2. Correlation Matrix

With the same data, using the Price, Sqft and Age variables,we find the Correlation
Coefficient between Square-footage and Price is 0.5947, the Correlation Coefficient between
Age and Price is -0.0799, and the Correlation Coefficient between Age and Square-footage
is -0.0272
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gretl

File Tools Data

realestate (1).gdt
/ID# < Variable nam
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|ID# ¢ Variable name ¢ Descriptive label
const
Pricein §

Square footage of house

Age of house (years)

o U b EESEELNEEE O

Utown If = 1the house is located close to a university
Pool If = 1the house has at least one pool
Fplace If = 1the house has at |east one fireplace

Undated: Full range 1 - 1000

W 2R~ £ 8 B

Display values

Edit values
Summary statistics
Correlation matrix
Collinearity

XY scatterplot
Copy to clipboard
Delete

‘ H gretl: correlation matrix
BEBAN

3. X-Y Scatter Graph

”Correlacion Coefficients, using the observations 1 - 1000'

5% critical value (two-tailed) = 0.0620 for n = 1000
Price Sqgft Age
1.0000 0.5947 -0.0799 Price
1.0000 -0.0272 Sqft
1.0000 Age

Add logs

Add differences

Add percent changes...
Add index values...

Define new variable...
Define list

pp—

Using the same data, square-footage will be the X-variable, and Price will be the Y-variable.

The X-Y Scatter Graph is useful for visualizing patterns.

=] X | oreth: grapt =
View Add Sample Variable Model Help & Price ($) versus Square Footage (with least squares fit)
350000 [— T T T T T
lcon view [ Ci\Users\jack1\Documents\gretl Y = 3.09e+004 + 86.0X —— -4 5 t‘
= + + g
4 .
Graph specified vars » Time series plot... + 4 + F++ :++ #+ A +:'
¥
Multiple graphs 4 X-Y scatter... *# e 2 +*¢4;t¢ R :’#
o X-Y with impulses... 300000 | = - FLAE, * N ¥
Summary statistics o X 3 e t+ ?+ ;@* £l +y o+
Correlation matrix X'V W!th factor Teparatlon,.. : s i * 5 g 3
Cross Tabulation B- v;nt COntrol.. 4 A **’iﬁ» it
Principal components ;oxp o'ts.; S +++*+: g 43*&1:#* ¥
+
Mahalanobis distances _ador;ze oapiak 250000 - 4T+ 4*:‘* +*ﬁ: 344&:’ * 5 3
Cross-correlogram Q-Qplot... = ++ }:* 15 T ;ﬁ- :.‘*+§ +++ + o, +1 + E ® &
3D plot. ez booo t + e R R +
- g ; Tt g e
3 -+ + o+ ++H+
: i FRERT A
200000 7 ot FH it sy T T oo S S |
+ M % tp:# + e +
4 M+ 4 + £ e+ ¥
s s # e A + ++
+*"tt SR S % %
f; PR ¥:2
A SR +
150000 | 4 ]
- +
+
100000 1 1 1 1 1 1
2000 2200 2400 2600 2800 3000
Undated: Full range 1 - 1000 Square Footage
@ROE~Bl 2 8B \ =g e B

As shown, as Square-footage is increasing, so does the Price.

4. Statistical Tables
Example:

Two-tailed t test

Right-tail propability = 0.025
df(degrees of freedom) = 157
Cristical t value =?
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reales
ID# <

!O

Preferences

Statistical tables
P-value finder
Distribution graphs

2|

3l Plot a curve

4 | Test statistic calculator

5 3' Nonparametric tests

6! Seed for random numbers
Command log
Gretl console
Gninlnt

With Output

File Tools Data View Add Sample Variable Model Help

»

=

4

nouse
5)
ocated close to a university
s at least one pool

s at least one fireplace

ﬂ gretl: critical values

&

8B A

| ©(157)
right-tail probability = 0.025
complementary probability = 0.975
two-tailed probability = 0.05

Critical value =

1.97519

4.2 Estimators

Grentl provides a wide variety of estimators:
least squares, maximum likelihood, GMM; single-equation and system

Example: OLS(ordinary least squares) Estimation with the given variables

methods.

File Tools Data View Add Sample Variable

realestate (2).gdt

ID# 4 Variable name ¢ Descriptive label

[ B S VY R N =]

Model Help

If = 1the house is located close to a university

const

Price Pricein §

Sqft Square footage of house

Age Age of house (years)

Utown

Pool If = 1the house has at least one pool
Fplace

OLS Estimation

Price; = B; + B,Sqft; + B;Age; + B,Utown; + BsPool; + BsFplace,; + g;

If = 1the house has at least one fireplace

l C:\Users\jack1\Documents\gretl | _

&7
ol oret

O
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normal t chi-square F binomial poisson weibull
df | 157
right-tail probability | 0.025
Close OK

DW
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gretl - a X 5} node
File Tools Data View Add Sample Variable Model Help B ‘74' oLs
realestate (2).gdt } Ordinary Least Squares C:\Users\jack1\Documents\gretl "const
ID# ¢ Variable name ¢ Descriptive label Instrumental variables ’ b Price é
0 const Other linear models » —ll Sqft
1 Price Pricein § Limited dependent variable » Age
2 Sqft Square footage of house Time series » Utown
3 Age Age of house (years) Panel » Pool
4 Utown If = 1the house is located clos Robust estimation L3 Fplace
Nonlinear Least Squares _ | @
6 Fplace If = 1 the house has at least or| Maximum likelihood
GMM
Simultaneous equations é
[] Robust standard errors  HC]
( Help Clear
Output:
gretl: model 1 . O X
File Edit Tests Save Graphs Analysis LaTeX [
Model 1: OLS, using observations 1-1000
Dependent variable: Price
coefficient std. error t-ratio p-value
const 6911.88 4289.37 1.611 0.1074
Sqgft 83.1832 1.67173 49.76 3 .38e-272 wkx
Age -192.991 51.5666 -3.743 0.0002 iaiind
Utown 60196.2 971.531 61.96 0.0000 hadadd
Pool 4352.57 1205.26 3.611 0.0003 adadiad
Fplace 1398.81 976.807 1.432 0.1525
Mean dependent var 247655.7 S5.D. dependent var 42192.73
Sum squared resid 2.34e+11 S.E. of regression 15334.44
R-squared 0.868574 Adjusted R-squared 0.867913
F(5, 994) 1313.837 P-value (F) 0.000000
Log-likelihood -11053.79 Akaike criterion 22119.57
Schwarz criterion 22149.02 Hannan-Quinn 22130.76

Excluding the constant,

p-value was highest for wvariable & (Fplace)

Dependent variable

Price

[ Set as default

Regressors
const
Sqft
Age
Utown
Pool
Fplace

Cancel

4.3 Limited dependent variables: logit, probit, tobit, sample selection, interval regression,
models for count and duration data, etc.

Confidence Intervals

Example:

From the previous window:

File Edit Tests Save Graphs Analysis LaTeX )
Model 2: OLS, using obse Display actual, fitted, residual )
Dependent variable: Priq Forecasts... _E & D ) &
[ Confidence intervals for coefficients __,‘3(994' 0.025) =
coefficieny Confidence ellipse... e
- L . ——— VARIABLE
const: 6911.88 Coefficient covariance matrix
Saft 83.1832 Collinearity 72 ##* const
Age -192.991 Influential observations e Saft
Utown 60196.2 ANOVA it Age
Pool 4352.57 B o Utown
Bootstrap...
Fplace 1398.81 L Pool
Fplace
Mean dependent var 247655.7 5.D. dependent var 42192.73
Sum squared resid 2.34e+11 S5.E. of regression 15334.44
R-squared 0.868574 Adjusted R-squared 0.8867913
F(5, 994) 1313.837 P-value (F) 0.000000
Log-likelihood -11053.79 Akaike criterion 22119.57
Schwarz criterion 22148.02 Hannan-Quinn 22130.76
Excluding the constant, p-value was highest for variable 6 (Fplace) »

1.962

COEFFICIENT

6911.
83.
-192.
60196.
4352.
1398.

88
1832
991

57
81

95% CONFIDENCE INTERVAL
-1505.37 15329.1
79.9027 86.4638
-294.183 -91.7992
58289.7 62102.7
1987.42 6717.72
-518.031 3315.65
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4.4 Time series methods: ARIMA, a wide variety of univariate GARCH-type models, VARs
and VECMs (including structural VARS), unit-root and cointegration tests, Kalman filter, etc.

ARIMA(p,d,q) Models Example:

— ARIMA

! - ] : gretl - (] X i
— o . 1 Dependent variable
F S B A Y % @& D Ble Tools Data View Add Sample Variable |Model Help B & | v
vi arima.gdt : — ‘ Ordinary Least Sf]uares C:\Users\jack1\Documents\gret| [ Set as default
ID # 4 Variable name ¢ Descriptive label Instrumental variables 4 4
20030301 248808 0 const P i » Regressors
2003-01-08 0.56860 Other linear models 9!
2003-01-15 6.63823 TR Limited dependent variable » I N
2003-01-22 10.85577 Time series » ‘ ARIMA —>
2003-01-29 3.93040 Panel » GARCH
20030205 887690 Robust estimation » MIDAS é
2003-02-12 10.86300 Nonli Least S AR GLS: »
2003-02-19 5.24435 Nonlinear Least Squares AR errors (GLS)
2003-02-26 8.35135 Maximum likelihood Multivariate »
2003-03-05 17.11060 GMM GARCH variants lags.
2003-03-12 18.88022 Simultaneous equations l .
2003-03-19 23.42940 Non-seasonal AR |1 B0 s MA 1
2003-03-26 29.20975
2003-04-02 27.22273 specificlags [ O
2003-04-09 18.84192
2003-04-16 17.37513 Seasonal AR [0 SEND) 2 mA o
2003-04-23 14.44665
2003-04-30 18.83387 Include a constant [[] Show details of iterations
2003-05-07 11.95785
2003-05-14 2.69733 [] Parameter covariance matrix via Hessian
2003-05-21 1.91015 :
2003-05-28 5.29905 Difference the independent variables
2003-06-04 14.27778 [] Use X-12-ARIMA
2003-06-11 22.50160 1 .
I
2003-06-18 20.13557 ‘Exact Maximum Likelihood ~ | | Preferences
2003-06-25 21.55422 Weekly: Full range 2003-01-01 - 2011-01-26 L 4
2003-07-02 25.19855 = = Ten ¥ SRS U E
e SEsias vi@ R E~BLl 8 8B
‘ Help Clear Cancel OK
With Ouput:
gretl: model 2 = O X
File Edit Tests Save Graphs Analysis LaTeX =

| Function evaluations: 54
Evaluations of gradient: 21

Model 2: ARMA, using observations 2003-01-01:2011-01-26 (T = 422)
Estimated using AS 197 (exact ML)

Dependent variable: V1

Standard errors based on Outer Products matrix

coefficient std. error z p-value
const 17.7313 2.87660 6.164 7.09e-010 **%
phi 1 0.830858 0.0281566 29.51 2.24e-191 #¥w%
theta_1 0.664103 0.0380962 17.43 4.70e-068 **%

Mean dependent var 17.82928 5.D. dependent var 17.36180
Mean of innovations 0.051606 S5.D. of innovations 6.080977

Log-likelihood -1361.888 Akaike criterion 2731.776
Schwarz criterion 2747.956 Hannan-Quinn 2738.170
Real Imaginary Modulus Frequency

AR
Root 1 1.2036 0.0000 1.2036 0.0000

MA

Root 1 -1.5058 0.0000 1.5058 0.5000
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S. Other Nonfunctional Requirements

5.1 Performance Requirements

Check 2.7 Assumptions and Dependencies.

5.2 Safety Requirements

To ensure that no one of Gretl’s users loses any data while using Gretl (due to a
crash or a bug of some kind) the developer team updates Gretl regularly. There is a
bug tracker available where users can report any bugs they have encountered so
that the developers can fix it in the next release.

5.3 Requirements

Gretldoes not have any security requirements and thus any type of user can use it
without any additional privileges.

5.4 Software Quality Attributes

Gretl provides the users with both simple and advanced features. Due to its well
designed and easy to use interface it can be used by both experts and typical users.
However, users must already have a basic knowledge of graphs before using it.
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Glossary

References: https://en.wikipedia.org/wiki/Main Page

e Econometrics: is the the branch of economics concerned with the use of
mathematical methods (especially statistics) in describing economic systems.

e Comma-separated values (CSV): is a delimited text file that uses a comma to
separate values.

e Summary Statistics: are used to summarize a set of observations, in order to
communicate the largest amount of information as simply as possible.

e Correlation matrix: is a table showing correlation coefficients between variables.

e Scatter graph: is a type of plot or mathematical diagram using Cartesian
coordinates to display values for typically two variables for a set of data.

o Two-tailed test: is an alternative way of computing the statistical significance of
a parameter inferred from a data set, in terms of a test statistic.

e Heavy-tailed distributions: are probability distributions whose tails are not
exponentially bounded: that is, they have heavier tails than the exponential
distribution. In many applications it is the right tail of the distribution that is of
interest, but a distribution may have a heavy left tail, or both tails may be heavy.

e The number of degrees of freedom is the number of values in the final
calculation of a statistic that are free to vary.

e The critical values of a statistical test are the boundaries of the acceptance
region of the test.

e Logit: is the logarithm of the odds p/(1 - p) where p is the probability.

e Probit: is a type of regression where the dependent variable can take only two
values, for example married or not married.

e Tobit: The Tobit model is a statistical model proposed by James Tobin (1958) to
describe the relationship between a non-negative dependent variable yi and an
independent variable (or vector) xi.

e Regression analysis is a set of statistical processes for estimating the
relationships among variables.

e Time series is a series of data points indexed (or listed or graphed) in time order.
Most commonly, a time series is a sequence taken at successive equally spaced
points in time.

e Autoregressive integrated moving average (ARIMA) model: is a generalization
of an autoregressive moving average (ARMA) model. Both of these models are
fitted to time series data either to better understand the data or to predict
future points in the series (forecasting).


https://en.wikipedia.org/wiki/Main_Page
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