e-ISSN: 2395 - 7639

INTERNATIONAL JOURNAL
OF MULTIDISCIPLINARY RESEARCH

IN SCIENCE, ENGINEERING, TECHNOLOGY AND MANAGEMENT

Volume 8, Issue 9, September 2021

INTERNATIONAL Impact Factor: 7.580
STANDARD

SERIAL

NUMBER

INDIA

B 1919940572462 O +9163819 07438 8 ijmrsetm@gmail.com. www.ijmrsetm.com



International Journal of Multidisciplinary Research in Science, Engineering, Technology & Management (IJMRSETM)

| ISSN: 2395-7639| www.ijmrset.com| Impact Factor: 7.580 | A Monthly Double-Blind Peer Reviewed Journal |

i O R
tﬂm || Volume 8, Issue 9, September 2021 ||

|DO1:10.15680/IIMRSETM.2021.0801012]

Unveiling Insights: Statistical Techniques for
Analyzing Economic Patterns and Spatial
Relationships in Geography

DR NIDHI KHINDUKA JAIN
Associate Professor in Geography, Government College, Bundi, India

ABSTRACT: Applied Economic Geography involves the practical application of geographical concepts and
analytical methods to solve real-world problems arising from the day-to-day operations of society and the economy.
These problems require immediate and effective solutions. To analyze and interpret geographical problems,
statistical methods are essential. The results obtained from the statistical treatment of data are depicted
cartographically and interpreted in terms of distribution, concentration, and association, answering questions such as
what, where, and why. In this paper, we aim to suggest several simple statistical procedures that can be used to solve
a variety of geographical problems. The primary purpose of this paper is to provide a conceptual framework for
utilizing statistical data and methods in the geographical analysis of economic phenomena.

KEYWORDS: Applied Economic Geography,Statistical methods and techniques, Data, Analysis, Locational
indices, Measures of concentration.

I. INTRODUCTION

Economic Geography is a branch of Human Geography that studies the distribution of natural resources
and their utilization by humans. It encompasses a wide range of activities such as the use of plants and animals for
food and raw materials, the exploitation of various geological and climatic phenomena, as well as other economic
activities like industry and trade that have developed due to advancements in technology and the political and
economic interactions between regions. Economic Geography focuses on the study of the spatial distribution of
economic activities worldwide.

Applied Economic Geography refers to the practical application of geographical concepts and analytical
methods to real-world problems. These problems arise from the day-to-day operations of society and the economy
and require immediate and effective solutions. For instance, if an airport is leading to a decline in residential housing
values in an area adjacent to the facility due to aircraft noise, what measures can be taken to mitigate this issue?
Similarly, if funds have been allocated for a new regional hospital, where should it be located to ensure maximum
accessibility? Additionally, if a bypass is being constructed around a medium-sized city, which of the several
alternative routes should be chosen?

The problems in applied economic geography differ from those in theoretical economic geography, which may
involve hypothetical solutions, realistic assumptions, or greatly simplified conditions. However, applied economic
geography should be seen as complementary to theoretical or conceptual approaches since it would be extremely
challenging to render meaningful solutions to applied problems without a solid conceptual foundation.

The term "Statistics” comes from the Greek word "Statistik,” which means tabulated numerical facts.
Statistics refers to the methods of handling data or statistics (plural). Geographical problems require statistics for
analysis, synthesis, and interpretation. The results obtained from statistical treatment of data are represented
cartographically and discussed as reflections, i.e., what, whereand why: distribution, concentration, and relationship.
It is worth noting that statistics play a crucial role in applied economic geography as they provide a scientific and
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systematic way to analyse and interpret data, enabling researchers to arrive at informed conclusions and develop
effective solutions to real-world problems.

Il. OBJECTIVE

The purpose of this article is to provide a conceptual understanding of how statistical data and methods can
be used in the geographical analysis of economic phenomena. It is not intended to provide computational solutions
that require a thorough understanding of mathematical and statistical methods and are usually conducted through
computer analysis.

It is important to recognize that statistical methods are crucial for analysing and interpreting data in applied
economic geography. However, the computational aspect of statistical analysis requires a level of technical expertise
that may not be readily available to all researchers or practitioners. Therefore, the focus of this article is to highlight
the conceptual framework and provide an overview of the potential applications of statistical methods in the analysis
of economic geography, rather than to delve into the technical details of computation.

Overall, this article seeks to emphasize the importance of statistical methods in economic geography, while
acknowledging the need for a solid understanding of mathematical and statistical concepts to carry out
comprehensive analyses. By highlighting the conceptual underpinnings of statistical methods and their potential
applications, this article aims to inspire researchers and practitioners to explore and utilize statistical techniques in
their work in applied economic geography.

Statistical Methods - Why?

Once the research problem has been precisely identified, specific numerical facts, data, or information are
required to answer the posed questions. Geographers have been utilizing quantitative methods for identification,
explanation, and decision-making purposes. Their efforts in this direction typically involve:

1. Methodically and systematically tabulating data

2. Extracting samples from a large and unmanageable universe in a manner that allows for valid analysis of

the universe.

3. Identifying, classifying, and extracting the inherent characteristics of phenomena.

4. Studying distribution, including frequency, variance, measures of inequality, growth, and development
along the temporal scale, and variation, concentration, clustering, and dispersion along the spatial scale.
Analysing the matrix of flows across space and the characteristics of networks.

Identifying associations and correlations between and among phenomena across space and/or through time.
Compositing and synthesizing relevant variables in hierarchical regional systems.

Explaining and relating causes to their effects in a system of uni-directional, bi-directional, and multi-
directional relationships.

9. Projecting processes in time and making predictions.

10. Stimulating and building spatial models.

In summary, geographers have been using quantitative methods to extract, organize, and analyse data for their
research purposes. By using these methods, they can uncover patterns and relationships among phenomena, develop
models, and make predictions that can aid in decision-making processes.

NGO

I11. APPLICATION OF STATISTICAL METHODS

Statistical methods are widely used in various fields for data analysis and decision making. In the field of
geography, statistical methods play a vital role in analyzing and interpreting geographical data. They provide
insights into the distribution, concentration, and association of phenomena across space and time. The results of
statistical analysis are often represented cartographically, making it easier to visualize and understand complex data
sets. Additionally, statistical methods are used to extract and identify the inherent characteristics of phenomena,
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classify, and synthesize relevant variables, and predict future outcomes. In short, the application of statistical
methods in geography provides valuable insights and tools for decision making and problem-solving.

One of the main challenges in conducting studies in Applied Economic Geography is the lack of readily
available data sources, which often requires the collection or compilation of data. Additionally, the necessary data
may not be found in a single source, necessitating the need for field interviews and mapping. To address this issue,
various sources such as air photos, satellite imagery, census material, historical records, and government agencies
may provide relevant secondary data.

IV. DATA STATISTICAL METHODS

After data collection, the next step in applied economic geography is to analyze the data to find a solution
to the problem at hand. This involves using statistical methods, with the seven most used being mean, standard
deviation, coefficient of variability, probability, coefficient correlation, coefficient of determination, and regression
analysis. These methods are often used in combination to form more sophisticated and comprehensive statistical
methods that are objective and unbiased. Locational indices, measures of concentration, measures of association,
and correlation are some of the major statistical methods used in applied economic geography.

Locational Indices
These are used to research the relative distribution of phenomena, populations, and different economic activities.

Location Quotient

Location Quotient is the term used to describe the ratio used to compare the proportion of any characteristic
in each area to the proportion of that characteristic in the region. It is a multiple ratio. In making locational
decisions, such as where to site specific types of institutional institutions in a region, it is simple to calculate and
offers useful information about relative distributions. whenever a total or group can be divided into smaller groups
or categories and the data may be mapped. To comprehend relative dispersion, one may use the Location Quotient.

Index of Dissimilarity

This formula was developed to calculate the net deviation in the percentage distribution of one attribute
relative to another. It is calculated using a set of percentage point differences between the two differences, which
may be positive or negative. The values of the Index of Dissimilarity (or ID) range from Zero, which represents an
identical proportionate distribution, to Hundred, which represents a completely different spatial distribution. It is
also known as the Measure of Displacement since it indicates the proportion of one group that must be redistributed
for it to exactly equal the other group.

Index of Segregation

The Location Quotient and Index of Dissimilarity characteristics are combined. It examines the relationship
between a subcategory and the category while also determining how similar two proportional distributions are to one
another in space. As a result, it offers a single statistic and generalizes the spatial distributions in terms of a single
value. I.S. value is a single number that generalizes the proportionate spatial differences among subcategories with
the category and has a range of 0 to 100.

Lorenz Curve

It is a graphical depiction that Max Lorenz first introduced in 1905; it deals with the cumulative percentage
distribution of the two qualities at various times. On a graph, the cumulative percentages of one variable are
juxtaposed with those of the other variable. The Lorenz Curve, a smooth freehand curve, is then used to connect the
many points that were obtained. The Line of Equal Distribution, which connects the Lorenz Curve's first and last
points, is a straight line. The concentration area is determined by the space between the Line and the Curve. The
deviation of any curve from this diagonal is in proportion to the level of inequality in the distribution of one attribute
in relation to the other.
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Figure: Lorenz Curve

Thus, the Lorenz Curve gauges how far a spatial distribution deviates from being uniform. One variable in many
regions, numerous variables in one region, or changes in one or more variables in a region over time can all be
compared using this method. When other procedures are not acceptable, such as when analyzing severely
asymmetrical statistical distributions, it is especially useful to utilize this method.

Entropy Analysis

This technique, which Medveolkov initially employed in 1967, shows the level of chaos or ambiguity in a
system. Its measurement spans from 1.0 (highest dispersion) to 0.0 (maximum concentration). When determining
whether the distribution of different populations of a phenomenon or category in tiny units of an area is dispersed or
concentrated, researchers should use absolute entropy. Relative Entropy is calculated to allow comparisons between
various geographical distributions. The population of the phenomenon or category will all be contained within a
single area unit if the outcome is zero. Each area unit will have an equal population of the category or phenomenon
under study if the result is Unity, or 1.

Measures of Association

Understanding different phenomena and how they relate to and impact one another is sometimes necessary
for applied economic geography. For instance, understanding the distribution of precipitation and wheat output in
each location. The following are a few of the frequently employed straightforward statistical techniques for
determining relationships.

Coefficient Of Areal Correspondence

This coefficient can employ data with two categories, such as the existence or absence of a phenomenon,
on a nominal scale. The goal is to determine how much the two overlaps. The intersection of A and B is referred to
more generally in mathematics. The area that is covered by either A or B, or the union of A and B, must also be
known. The intersection of A and B is then divided by the union of A and B to determine the coefficient of areal
correspondence.
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Tinkler's Coefficient of Association of Binary Data

This coefficient presupposes the usage of data with values of either zero (0) or one (1), depending on
whether a factor under research is present or not. Then, by counting the number of coincident pairs and dividing it
by the total number of pairs, which is then multiplied by 1, we can determine the Coefficient of Binary Association.

Spearman's Rank Order Correlation

Using rank data, this metric examines the relationship between two variables. For this purpose, data may be
gathered either in rank form or by converting real quantitative values into ranks. The benefit of rank correlation is
that it is simple and quick to compute. Additionally, rank ordering the data and applying rank correlation is
preferable to using or applying other statistical methods when the data is not precise or accurate.

Pearson's Product Moment Correlation

Variable X, in which the researcher is eager to understand why this variable varies in magnitude or value
from place to place, is referred to as the dependent variable in studies where two qualities or variables are measured
at several places or locations. The second variable is utilized to provide an explanation for the dependent variable's
spatial variance. The term "independent variable™ refers to this explanatory factor. The process of correlation then
determines if the independent variable is indeed independent of, or connected to, the dependent variable. It's
possible that only one independent variable will be able to fully explain the fluctuations in the dependent variable,
hence additional independent factors may need to be included in the analysis.The problem being investigated must
serve as a guide for choosing the independent variables.

Every correlation coefficient has a value between +1 and -1 and is stated as a unit value. Those that are
close to 1 show a strong association, which could be either positive or negative. Where the values are equal to 0,
there is no correlation at all, indicating both perfect and imperfect relationships.

V. CONCLUSION

The results of the efforts must be communicated to the appropriate audience (1) verbally, either in writing
or orally, and (2) graphically, using graphs, diagrams, or maps. Without clear, organized, and understandable
communication, even the most valuable data and technical results will be significantly diminished, if not rendered
meaningless. The many data analysis tools and techniques that are accessible to geographers conducting Applied
Economic Geography research have barely been touched upon in this chapter. The article outlines some very basic
analytical techniques that can be quickly applied to a variety of issues. The type and quantity of data collected, along
with the research topic that has been posed, will always determine which analytical techniques and formulas should
be used.

As previously stated, the aim of this article is merely to conceptually suggest how statistical methods may
be used in Applied Economic Geography and not to demonstrate their computational solutions, for which the
researcher may use computer analysis or may refer to and consult books dealing with mathematical and statistical
method; to develop an understanding of the techniques, their computation, and the reflections of their results.
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