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ABSTRACT

In recent years, the combination of advanced statistical tools with geographic research has
transformed the field, enabling more precise and comprehensive analyses. This article,
"Advanced Geographic Analysis: Getting the Most out of SPSS in Geographic Research,"
explores the power of SPSS (Statistical Package for the Social Sciences) for conducting complex
geographic analyses. This article highlights the many uses of SPSS and demonstrates its
effectiveness in managing and analyzing large geographical datasets. It explores how to use
SPSS for spatial data manipulation, multivariate analysis, and geostatistical methods that enable
researchers to identify complex patterns and relationships in geographic data. By providing
detailed case studies and practical examples, this article demonstrates the practical application
of SPSS in a variety of geographical research contexts. It also addresses common challenges
faced by researchers, especially in the geographical field, and provides solutions to improve the
use of SPSS to conduct accurate and insightful geographical analysis. Given the importance of
the topic, this article aims to provide a comprehensive guide for researchers and highlight the
advanced features of SPSS that can improve the quality and depth of geographic research. By
maximizing the potential of SPSS, researchers can achieve more reliable and meaningful results,
ultimately advancing the field of geographic analysis.
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INTRODUCTION

Geographic analysis constitutes an essential pillar of research in geography (Agnew,
2011), allowing us to understand spatial processes and explore the relationships between
geographical and social phenomena. In this context, IT tools play an increasingly important role
in processing and analyzing geographic data efficiently. SPSS (Statistical Package for the Social
Sciences) software is one such tool, widely used in the field of social science research, but also
very relevant for the analysis of geographic data.

This introduction aims to explore the use of SPSS in the specific context of geographic

analysis. We'll begin by reviewing the different methods for importing geographic data into
SPSS, highlighting compatible data formats and import procedures. Next, we will focus on the
statistical analysis capabilities of SPSS, presenting the main tools available and illustrating their
use through concrete examples. We will also discuss the visualization of geographic data with
SPSS, highlighting the thematic mapping features of the software.
Through case studies and practical examples, we will show how SPSS can be a valuable ally for
geographic researchers, providing data analysis and visualization possibilities that can
significantly enrich the understanding of spatial phenomena. Finally, we will discuss the
limitations of using SPSS in geographic analysis and prospects for improvement for more
effective use of the software in this area.

In summary, this article aims to highlight the potential of SPSS as a geographic analysis
tool, highlighting its advantages and proposing avenues for optimizing its use in geographic

research.

METHODS FOR IMPORTING GEOGRAPHIC DATA INTO SPSS

There are several methods for importing geographic data into SPSS, depending on the
data format and the specific needs of the analysis (Bivand et al., 2013):
SPSS can import flat files such as text files (CSV, TXT) or Excel spreadsheets. To do this, you
can use the "Import Data™ option in the "File” menu of SPSS. Select the file type you want to

import, specify data format and delineation options, and then import the data into SPSS.
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Fig. 1. Importing Geographic data via the application (SPSS).

Edit View [Data Transform  Analyze  Graphs  Utilities  Window  Help

Hew » |

Open d Data..
Open Databaze F  Syntax..
Bead Text Data Cutput...
Save [t +5 ;ﬁ:lzlt
Save bs... =

Dizplay Data Info...
Apply Data Dictionany. .
Cache Data...

Brint... Chil+F
Britit Frewis

Switch Server...

Stop Brocessor [Ctrl+,
Fecently Uzed Data k
Recently Uzed Files K

E xit

Sometimes geographic data is stored in specific formats such as Shapefile (SHP),
GeoJSON, KML, or other geospatial formats, in which case you can convert them to CSV or
TXT files compatible with SPSS using software. specialized conversion (e.g. QGIS, ArcGIS)
before importing them into SPSS as previously discussed. If your geographic data is stored in
a database (e.g. PostgreSQL/PostGIS, MySQL, SQL.ite), you can query and export it to CSV
or TXT, then import it into SPSS as described above. Some SPSS plugins or extensions may
allow direct import of geographic data in specific formats. For example, the "IBM SPSS
Statistics - Data Exchange™ plugin allows you to import MaplInfo files (MIF/MID) directly
into SPSS. For geographic data viewed in GIS (Geographic Information System) software
such as QGIS or ArcGIS, you can copy the data directly from the GIS software and paste it
into an SPSS spreadsheet.

It is important to note that the import method will depend on the format and structure of
your geographic data, as well as the features available in your version of SPSS. It is
recommended that you review the SPSS documentation and explore the different import

options available in your specific SPSS environment.

STATISTICAL ANALYSIS OF GEOGRAPHIC DATA WITH SPSS

Statistical analysis of geographic data with SPSS can be performed using a variety of

methods and tools available in the software. Here are some of the main statistical analysis
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techniques you can use to explore and understand your geographic data (O’Sullivan & Unwin,
2014):

a- Descriptive statistics: SPSS offers a full range of descriptive statistics to summarize
and visualize the characteristics of your geographic data. You can calculate means, medians,
standard deviations, quantiles, etc., for different geographic variables.

b- Parametric statistical tests: SPSS allows you to perform parametric statistical tests
such as the student test*, analysis of variance (ANOVA), linear regression, etc. These tests can
be used to study relationships between geographic variables and other variables.

c- Non-parametric statistical tests: In addition to parametric tests, SPSS also offers non-
parametric statistical tests like Wilcoxon test, Kruskal-Wallis test™, etc., which can be used
when the conditions for parametric tests are not satisfied.

d- Correlation analysis: SPSS helps calculate correlation coefficients (e.g., Pearson's
correlation coefficient) to study linear relationships between geographic variables and other
variables.

e- Regression analysis: You can perform multiple regression analyzes to study the
relationships between a geographic dependent variable and several independent variables.

f- Cluster analysis: Cluster analysis (or classification) can be used to group geographic
observations based on their similarities.

J- Factor Analysis: Factor analysis can be used to reduce the dimensionality of geographic data
by identifying the latent factors underlying it.

g- Spatial analysis: Although SPSS does not offer advanced spatial analysis tools, you can
perform simple analyzes using location variables (e.g. distance between points) in standard
statistical analyses.

Using these techniques and other features available in SPSS, you can effectively explore and
analyze your geographic data to draw meaningful and insightful conclusions.

VISUALIZING GEOGRAPHIC DATA WITH SPSS

Visualizing geographic data in SPSS can be done in different ways to better understand

the spatial distribution of data and identify geographic trends or patterns (Gatrell et al., 1996).

*a popular statistical test used to measure the differences between the means of two or more groups relative to
a standard value

**a non-parametric statistical test which makes it possible to test the hypothesis according to which the
distributions of each of two groups of data are close.
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Here are some visualization methods you can use:

v Thematic maps: SPSS allows you to create thematic maps that visually represent
geographic data based on specific variables. You can use symbols, colors, or shades
to indicate the values of geographic variables on the map.

v Geographic Charts: SPSS provides the ability to create geographic charts that help
visualize relationships between geographic variables and other variables in a
graphical manner. For example, you can create bar charts or line charts to represent
variations in geographic variables along a time dimension.

v’ Spatial Scatter Plots: These plots visualize the spatial distribution of data by
displaying geographic observations in two-dimensional space based on their
geographic coordinates.

v Heatmaps: Heatmaps can be used to visualize the spatial concentration of values of
a geographic variable. Areas with higher values will be represented by warmer
colors.

v’ Pie charts: These charts can be used to represent the distribution of geographic data
based on specific categories. Each sector of the diagram represents a category and
its size is proportional to the frequency or proportion of observations in that
category.

v 3D Charts: SPSS also allows you to create 3D charts to visualize geographic data in
three-dimensional space. This can be useful for exploring relationships between

geographic variables and other variables in a three-dimensional context.

By using these different visualization techniques, you can explore and analyze your
geographic data in more depth, identifying spatial trends and effectively communicating your

research results.

CASE STUDIES

To illustrate the use of SPSS software in geographic analysis, here are two fictional case
studies:

A. Analysis of the distribution of stores in a city

- Objective: Analyze the distribution of stores in a city to identify areas with high and low

commercial density.
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- Method: Import geographic store data into SPSS. Use cluster analysis to group stores
based on their geographic proximity. Create a thematic map showing store clusters.

- Results: Identify several clusters of stores in the city, highlighting the densest
commercial areas. Areas with low commercial density can also be identified, which can
be useful for urban planning.

B. A Subsection Sample

- Objective: To study the relationship between demographic characteristics (age, income,
ethnic composition) and crime rates in a region.

- Method: Import demographic and crime data into SPSS. Use correlation analysis to
determine if correlations exist between demographic variables and crime rates. Create
geographic charts to visualize trends.

- Results: Identify significant correlations between certain demographic variables and
crime rates. For example, there might be a positive correlation between the average
income of a neighborhood and the crime rate in that neighborhood. These results can be
useful to guide public security policies and social interventions.

These case studies illustrate how SPSS can be used to analyze and visualize geographic
data in the context of geographic research.

LIMITS AND PERSPECTIVES

The limitations of using SPSS in geographic analysis mainly lie in its limited capabilities
for advanced spatial analysis and geographic visualization (Longley et al., 2015). Here are
some limitations to consider:

e Advanced Spatial Analysis: SPSS is not designed to perform advanced spatial
analyzes such as spatial network analysis, spatial interpolation, spatial cluster
analysis, etc. For these types of analyses, it is recommended to use specialized GIS
(Geographic Information Systems) software such as QGIS, ArcGIS, or statistical tools
like R with spatial packages.

e Advanced Geographic Visualization: Although SPSS provides basic visualization
options for geographic data, it is limited in terms of advanced features for mapping
and visual representation of geographic data. For more advanced visualizations, it is

recommended to use GIS software or specialized data visualization tools.
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e Integration with other software: Although SPSS offers functionality for importing data
from various sources, its integration with other software and geographic data formats
may be limited. This can make it difficult to use SPSS in a workflow that requires the

integration of multiple software or data formats.

Looking ahead, SPSS continues to evolve to meet user needs for data analysis, including
in the area of geographic analysis. New features and improvements are added regularly to give
users more tools to analyze and visualize their geographic data. It is therefore important to
monitor updates and new versions of SPSS to make the most of its features in the field of

geographic analysis.

CONCLUSION

In conclusion, using SPSS software in geographic analysis provides researchers and

analysts with a powerful toolset to explore, analyze, and visualize spatial data. Despite some
limitations, SPSS remains an attractive option due to its usability and familiarity for many users
in the social sciences and research.
SPSS allows you to efficiently import and analyze geographic data, providing features such as
cluster analysis, statistical testing, correlation and regression, as well as visualization options
like thematic maps, geographic graphs and heatmaps. These features enable researchers to
discover spatial trends, identify patterns, and make informed decisions in various areas of
geography.

However, it is important to recognize the limitations of SPSS in terms of advanced spatial
analysis and geographic visualization. For more complex analyses, it may be necessary to use
specialized GIS software or other more advanced statistical tools. Additionally, integrating
SPSS with other software and geographic data formats can sometimes pose challenges.

Ultimately, the use of SPSS in geographic analysis depends on the specific research needs
and user skills. In combination with other tools and methods, SPSS can be a valuable tool for
exploring and understanding geographic data, thereby contributing to the advancement of
knowledge in the field of geography and supporting informed decision-making in various fields

of application.
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