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Abstract

Introduction: Technological innovation has begun
to significantly transform artisanal agriculture,
especially in rural areas with limited access to
information and communication technologies. In
this context, recommender systems emerge as key
tools to improve agricultural marketing processes
by personalizing suggestions and strategies.
Objective: To compare and evaluate three
recommended system approaches based on
machine learning, collaborative filtering, and user
segmentation to identify the most appropriate
method to support agricultural marketing in rural
areas with limited resources.

Method: A critical literature review was
conducted to analyze the performance of the three
recommender system approaches in terms of
accuracy, applicability, and process optimization.
Results: Hybrid recommender systems, which
integrate multiple approaches, demonstrated
greater than 80% accuracy and greater adaptability
to rural contexts. In contrast, while accurate,
systems that rely on cloud computing present
difficulties for implementation due to technological
infrastructure requirements not available in many
rural areas.

Conclusions: Recommender systems based on
machine learning, collaborative filtering, and user
segmentation offer viable solutions for optimizing
agricultural marketing in rural settings. Their
implementation contributes to the improvement of
productivity and decision making, being an effective
alternative to traditional methods. Hybrid models
stand out for their flexibility and lower dependence
on advanced infrastructure, which makes them a
suitable option to support small-scale farmers.

Keywords: Agricultural commercialization;
Collaborative  filtering;  Machine  learning;
Recommender systems; Rural areas

Resumen

Introduccion: La innovacién tecnolégica ha comenzado
a transformar significativamente la agricultura
artesanal, especialmente en zonas rurales con acceso
limitado a tecnologias de informacién y comunicacién. En
este contexto, los sistemas de recomendacién emergen
como herramientas clave para mejorar los procesos de
comercializacién agricola mediante la personalizacién
de sugerencias y estrategias.

Objetivo: Comparar y evaluar tres enfoques de sistemas
de recomendacion basados en aprendizaje automatico,
filtrado colaborativo y segmentacién de usuarios con el
fin de identificar el método mas adecuado para apoyar la
comercializacién agricola en zonas rurales con recursos
limitados.

Método: Se realiz6 una revision critica de la literatura
que analiza el desempeno de los tres enfoques de
sistemas de recomendacién en términos de precision,
aplicabilidad y optimizacién del proceso. La evaluacién
consideré estudios de implementacién en contextos
rurales, priorizando aquellos con limitaciones de
infraestructura tecnolégica.

Resultados: Los sistemas de recomendaciéon hibridos,
que integran maultiples enfoques, demostraron una
precisién superior al 80%,ademas de mayor adaptabilidad
a contextos rurales. En contraste, los sistemas que
dependen de la computacion en la nube, si1 bien son
precisos, presentan dificultades para su implementacion
debido a requerimientos de infraestructura tecnolégica
no disponibles en muchas zonas rurales.
Conclusiones: Los sistemas de recomendacién basados
en aprendizaje automatico, filtrado colaborativo y
segmentacién de usuarios ofrecen soluciones viables
para optimizar la comercializacién agricola en entornos
rurales. Su implementacién contribuye a la mejora
de la productividad y toma de decisiones, siendo una
alternativa eficaz frente a métodos tradicionales. Los
modelos hibridos destacan por su flexibilidad y menor
dependencia de infraestructura avanzada, lo que los
convierte en una opcion adecuada para apoyar a los
agricultores artesanales.

Palabrasclave:Agriculturaartesanal; Comercializacién
agricola; Filtrado colaborativo, Machine learning;
Sistemas de recomendacion; Zonas rurales.
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TECHNOLOGICAL INNOVATION IN ARTISANAL AGRICULTURE: COMPARISON OF
RECOMMENDATION APPROACHES TO OPTIMIZE MARKETING

INTRODUCTION

In Colombia, artisanal farmers face significant barriers in marketing their products due
to several variables that affect this process. According to Colombia’s Ministry of Agriculture
and Rural Development, the following are some of the main barriers for artisanal farmers
in Colombia more than 70% of small producers depend on intermediaries to sell their crops,
considerably reducing their profit margins [1]. Lack of access to modern marketing channels,
technologies that connect farmers directly to markets, and effective distribution strategies
limit their competitiveness. [2]. In addition, high logistics costs and the lack of adequate
infrastructure increase post-harvest losses.

The problems above are amplified in the Department of Cesar. According to the Local
Governance Observatory, 62% of farms in this region are family or artisanal, characterized by
low levels of technification and limited access to larger markets. These conditions, dependence
on intermediaries, and the lack of transportation and storage infrastructure increase logistics
costs by 40% and contribute to a 3% annual drop in agricultural productivity. In addition,
these barriers perpetuate economic inequalities and limit the sector’s potential for sustainable
development [1].

Machine Learning (ML) based recommendation systems have become highly relevant in
several sectors, thanks to their ability to offer customized solutions that optimize processes
and improve decision making [3]and it is also responsible for supplying raw materials for
other industrial productions. Currently, the growth in agricultural production is not sufficient
to keep up with the growing population, which may result in a food shortfall for the world’s
inhabitants. As a result, increasing food production is crucial for developing nations with
limited land and resources. It is essential to select a suitable crop for a specific region to
increase its production rate. Effective crop production forecasting in that area based on
historical data, including environmental and cultivation areas, and crop production amount,
1s required. However, the data for such forecasting are not publicly available. As such, in this
paper, we take a case study of a developing country, Bangladesh, whose economy relies on
agriculture. We first gather and preprocess the data from the relevant research institutions
of Bangladesh and then propose an ensemble machine learning approach, called K-nearest
Neighbor Random Forest Ridge Regression (KRR. This ability to adapt and continuously
improve can be instrumental in agriculture, where the conditions and needs of producers
vary considerably, which can be a key factor in overcoming the barriers faced by farmers,
as it can help them obtain more accurate and timely information on markets, prices, and
consumption trends [4], [5], [6].

This scenario highlights the importance of exploring the use of technologies such as
recommender systems, which could be key to improving logistics efficiency and expanding
access to more profitable markets, contributing to the region’s economic development [7].

This paper compares three approaches to developing recommended systems applied to the
agricultural domain. The first paper proposes a system based on cloud computing and neural
networks to recommend information about farm production and markets [8]. The second
introduces a hybrid system that combines implicit collaborative filtering and sequential
pattern analysis to improve the quality of recommendations in online shopping environments
[9]. Finally, the work describes a hybrid system that fuses sequential rules and collaborative
filtering to improve product recommendations in online marketplaces, with emphasis on
customer segmentation [10].

Through this comparison, the recommendation methods, the technologies used and the
results obtained will be analyzed in order to identify the strengths and limitations of each
one in relation to the improvement of agricultural marketing processes, where farmers face
barriers to access profitable markets [3], [11], [12].

METHODOLOGY

The methodology of this study focuses on a comparative analysis of three different approaches
in the development of recommended systems applied to artisanal agriculture. Through a
literature review and the formulation of hypotheses, we seek to evaluate the effectiveness
of each system in terms of its applicability, accuracy, and ease of implementation in rural
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contexts [13]. This analysis will identify the strengths and limitations of each approach,
thus contributing to understanding how recommended systems can improve the marketing of
agricultural products in regions with limited resources. A sequence chart illustrating the key
stages of the study i1s presented below. This diagram visualizes the methodological process
followed, from the literature review to the formulation of conclusions, and helps to understand
the flow and structure of the comparative analysis of recommender systems.

Al
A
\ Conclusions
3
o Comparative Analysis of
Results
2
A
\ Evaluation of Results
3
\ Model Analysis
5y
o1 Hypothesis Formulation
and Model Selection

Phas
E
Literature Review

Fig. 1 Phases of the Study on Recommendation Systems in Agricultural Marketing

Figure 1 visualizes the study’s phases, making it easy to follow the logical progression
of the research. Each phase was crucial for evaluating and comparing the recommendation
models, facilitating the interpretation of the obtained results.

Study design

This study is based on a comparative analysis of three articles on recommended systems
applied to small-scale agriculture. The selected articles are [8], [9] and [10]. The objective is
to evaluate the effectiveness of each approach in support of the stated hypotheses.

A. Hypothesis
The following hypotheses will guide the comparative analysis of the selected articles:

H1: Hybrid recommender systems provide more relevant and adapted recommendations to
the context of smallholder agriculture compared to systems based solely on cloud computing
and neural networks.

H2: Approaches based on collaborative filtering and sequential pattern analysis are more
applicable in rural regions with limited infrastructure, as they can work with implicit data,
while the system of [8] requires advanced technological infrastructure.

H3: Using customer segmentation and previous purchase patterns improves the
personalization of recommendations for artisanal farmers, compared to a system that focuses
on a more general recommendation based on a neural network.

B. Literature Review

An exhaustive literature review was carried out to analyze the methods, results, and
conclusions of each selected article in depth. This review made it possible to identify the
key characteristics of each recommendation system and their applicability in the context of
small-scale agriculture.

C. Data Extraction

Specific criteria will be defined for the comparison of the items, which will include:

Accuracy of Recommendations: The effectiveness of the recommendations provided by each
system was evaluated and expressed in terms of the percentage of hits [3], [14]. For example,
a recent study evaluated a crop recommendation system based on deep learning, reporting an
accuracy of 95.21% using Convolutional Neural Networks (CNN) [15].
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Applicability in Rural Contexts: How each system adapts to infrastructure constraints
in rural areas will be analyzed, considering the feasibility of implementation [16]. A report
by the U.S. Government Accountability Office highlights that high upfront costs and a lack
of uniform standards can hinder the adoption of precision agriculture technologies in rural
areas [17].

Personalization of Recommendations: We examined how each article addresses
segmentation of users and tailoring recommendations to their specific needs. Customization
is key to tailoring recommendations to individual farmers’ needs [18]. One study developed a
recommender system that adjusts contact timing with farmers according to their observable
characteristics, significantly increasing participation [19]. Likewise, [20] highlights the
application of recommender and geolocation systems in tourism, underlining their potential
to improve user safety and experience.

Ease of Implementation: The complexity of implementing each system will be considered,
as well as the challenges mentioned by the authors in terms of technological resources
and training [21]. Complexity in implementing recommended systems can be a significant
barrier. Research indicates that the lack of standards and limited interoperability between
agricultural technologies can complicate the integration of new systems [22]. However, the
adoption of low-cost and open-source technologies, as in the case of the research on access
control systems for COVID-19 detection, has led to the adoption of new technologies that
can offer more affordable and scalable solutions for the implementation of agricultural
recommender systems [23].

Results and Conclusions: The conclusions of each article will be compared about the
hypotheses raised, identifying recommendations for implementing the systems in artisanal
agriculture.

D. Qualitative Analysis

A qualitative analysis of the results of each article will be conducted to identify common
themes and differences. This analysis will critically discuss how each article addresses the
hypotheses and what evidence is presented to support or refute each.

E. Presentation of Results

The findings will be presented in a comparative table summarizing each article’s key
results about the defined criteria. In addition, a discussion will be included that synthesizes
the strengths and weaknesses of each approach, as well as its relevance to the context of
small-scale agriculture.

RESULTS

This section presents the results of the comparative analysis of the three recommendation
systems applied to artisanal agriculture. The findings will be discussed in terms of the proposed
hypotheses, the precision of the recommendations, the applicability in rural contexts, and the
personalization of the suggestions.

A. Comparative Analysis

The system proposed is based on a cloud computing architecture and the combined use
of BP (backpropagation) and SOM (Self-Organizing Maps) neural networks.[8], [24]. This
approach allows handlinglarge volumes of data and generating personalized recommendations
from an explicit and implicit user model. The system’s construction includes a user interest
model and a hybrid algorithm that analyzes content and collaborative patterns. Such hybrid
systems, which combine collaborative and content-based filtering using neural networks, have
been shown to improve the accuracy of recommendations by integrating multiple sources of
information [25]. Sin embargo, su efectividad esta condicionada por el acceso a infraestructura
tecnologica avanzada, como almacenamiento distribuido y procesamiento en la nube, lo cual
puede limitar su implementacion en zonas rurales [26], [27].

The system proposed by HOPE combines collaborative filtering techniques based on implicit
scores and sequential pattern analysis. This hybrid approach does not rely on explicit user
ratings, which 1s helpful in environments where detailed evaluations are not recorded [9].
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The system calculates a predicted preference by combining results from collaborative filtering
and sequential patterns, thus providing a more robust solution in the absence of explicit data
[10], [28]. This type of hybrid model has demonstrated a significant improvement in the
quality of recommendations by taking advantage of both temporal patterns and similarity
between users based on observed behavior [29] [30] [31].

The hybrid approach, however, adds a layer of customer segmentation using the Recency,
Frequency, Monetary (RFM) model. This segmentation allows users to be grouped according
to their buying behavior, and sequential rules and collaborative filtering are applied within
each group. Thanks to this segment-based personalization, the system achieves greater
accuracy in recommendations and shows a high potential for applicability in agricultural
contexts where it is possible to identify repetitive buying patterns among different farmer
profiles [32], [33], [34].

The comparative analysis of the three recommendation approaches showed mixed results,
with each system having its strengths and limitations in smallholder agriculture. Table 1
below summarizes the performance and applications of each system, which facilitates their
analysis and understanding of their applicability in smallholder agriculture.

TABLE 1. COMPARISON OF RECOMMENDATION SYSTEMS. SOURCE: THE AUTHORS.

Characteristic [8] [9] [10]
Method Cloud + Neural|CF implicit +|CF + rules +
Networks sequential patterns [ segmentation (RFM)
.. High accuracy
. P 1 N licit dat '
Main advantage rocesses arge | o .exp e ata adaptable to local
volumes of data required
context
Kev limitation Requires advanced | Less accurate with | Requires purchase
Y infrastructure little data history
Accuracy (%) 76 74 >80
Applicability .. : : .
. Low: limited by|Medium: useful | High: 1deal for
in  small-scale

infrastructure with basic data segmentation of users

agriculture

The table above shows that the three systems have different characteristics and results. The
system stands out for its capacity to process large volumes of data, although its implementation
1s complex due to the need for advanced infrastructure [8]. On the other hand, the systems
presented at [9] and [10] offers more accessible solutions, especially for rural regions with
limited technological resources. However, the hybrid approach in [35] stands out for its high
precision in recommendations and ability to better adapt to the reality of artisanal farmers.

B. Statistical Results

The results of evaluating the three recommended system approaches applied to marketing
agricultural products show variations in accuracy, applicability, and adaptability to rural
contexts. The system based on neural networks in the cloud achieved an accuracy of 76%,
standing out for its capacity to handle large volumes of data, which makes it suitable for
environments with large amounts of information. However, its main limitation is that it
requires advanced infrastructure, making it challenging to implement in rural areas with
limited technological resources. In contrast, the hybrid system combining implicit collaborative
filtering and sequential pattern analysis showed an accuracy of 74%.

This system i1s most useful in contexts where explicit user data is not readily available, as
it relies on implicit data. Despite being useful in such environments, its accuracy is slightly
lower than that of the other approaches. Finally, the hybrid system using RFM segmentation
and collaborative filtering achieved an accuracy above 80%, showing the best performance
in personalizing recommendations. This approach allows a more precise adaptation to the
needs of artisanal farmers thanks to user segmentation. However, its main limitation is that
it requires a previous purchase history, which could be an obstacle in contexts where users
have little historical information. Table 2 shows the importance of selecting the appropriate
system according to available resources and environmental conditions.
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TABLE 2. COMPARISON OF RESULTS. SOURCE: OWN ELABORATION

Approach Accuracy Advantages Limitations
Cloud Computing + 76% Handles large | Requires advanced
Neural Networks ° volumes of data infrastructure

Collaborative Filtering Useful with implicit|Less accurate with

4%

+ Sequential Patterns data little explicit data

Collaborative Filtering . o Requires purchase
: >80% High :

+ RFM Segmentation 80% 1gh customization history

These results indicate that the cloud computing-based system is robustly accurate but
1s limited by infrastructure requirements. In contrast, hybrid systems, especially those
incorporating RFM segmentation, are more effective for rural contexts due to their ability to
adapt to local conditions and customize recommendations.

C. Key aspects of the results

Methodological approach and quality of recommendations

The system in [8] It is based on neural networks, specifically Convolutional Neural
Networks (CNN) or Recurrent Neural Networks (RNN), which are widely used to process
large volumes of data. This approach generates accurate recommendations but relies on
advanced technological infrastructure (cloud computing). Although effective in well-resourced
environments, it has a key limitation in rural areas due to a lack of access to advanced
technological resources.

On the other hand, in [9] and [10] collaborative filtering and sequential pattern analysis are
used to generate recommendations based on implicit data, such as user purchase behavior.
These hybrid approaches are more accessible for rural areas because they require less
advanced infrastructure and can operate with implicit data, facilitating their implementation
in limited resources. In addition, recent studies have developed Hybrid Association Models
(HAM) that combine long-term user preferences, sequential patterns and synergies between
items, significantly improving the accuracy of recommendations [28].

Accessibility and adaptability in rural contexts

By relying on cloud computing, the system has the advantage of handling large volumes
of data and providing accurate recommendations. However, its implementation is limited in
rural areas with limited technological resources. Farmers in areas with poor infrastructure
will not be able to take advantage of the full potential of this system without adequate
connectivity and advanced computing resources [8].

In contrast, research shows greater adaptability to rural conditions. They can provide
helpful recommendations by relying on implicit buying patterns and customer segmentation
techniques, even in contexts where explicit data are not readily available. Their lower
dependence on advanced infrastructure makes them more viable for farmers in resource-
limited areas. Furthermore, in [29] proposes a cloud-enabled crop recommendation platform
using machine learning algorithms for precision agriculture, demonstrating the feasibility of
technological solutions adapted to rural contexts [9] y [10].

Evidence of efficacy and support for the hypotheses

The researchers reported 76% accuracy in recommendations, supporting the hypothesis
that neural networks can generate highly accurate recommendations. However, this accuracy
1s accompanied by the limitation of advanced infrastructure. This system would be effective in
urban settings or areas with high connectivity, but its applicability in rural areas is reduced
due to the lack of technological resources [8].

For this part, [9] reports an accuracy of 74%, and [10] exceeds 80%. In this context, the
results of [10] show how customer segmentation using RFM improves the personalization
of recommendations and provides superior performance in terms of adaptability to different
buying behaviors. Although these systems do not reach the same accuracy in absolute terms,
their effectiveness and applicability in rural areas are considered higher. In addition, studies
such as that of [30] have developed hybrid recommender systems using Long Short-Term
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Memory Network (LSTM) and CNN, significantly improving recommendation accuracy by
considering past preferences and product visual features.

Impact on agricultural commercialization

The analysis shows that [8] It is effective in terms of accuracy but presents challenges in
its practical implementation in artisanal agriculture. The need for advanced infrastructure
hindersits adoptioninrural areas, limitingits direct impact on agricultural commercialization.

The systems of [9] and [10] are more accessible and present great potential for improving
the commercialization of agricultural products in the context of artisanal farmers. Their
flexibility to operate with limited data and their ability to adapt to different buying behaviors
make these systems more suitable to address the challenges of artisanal agriculture in rural
areas, where access to advanced technologies is restricted.

In line with this, [36] developed a hybrid recommendation system based on personal
behavior pattern analysis, demonstrating the efficacy of combining traditional techniques with
sequential pattern analysis to improve recommendation accuracy in data-limited settings.

Este analisis cualitativo ha permitido identificar no solo las ventajas de cada sistema, sino
también las limitaciones que deben ser consideradas al implementar estos enfoques en el
contexto agricola. En Gltima instancia, los sistemas hibridos, como los de [9] y [10], parecen
ser los mas adecuados para la agricultura artesanal, especialmente en regiones rurales con
infraestructuras limitadas.

DISCUSION

By comparing the three recommendation approaches, we can see their strengths and
weaknesses, especially when applied to the context of artisanal agriculture. Each has
advantages that can be useful in different situations, but limitations must be considered
when implementing them in this sector. Below, we will break down what we found and how
these findings apply to the reality of artisanal agriculture.

Systeme [8]: Cloud Computing and Neural Networks

This system 1s impressive in its ability to handle large amounts of data and provide very
accurate recommendations. With an effective rate of 76%, it excels in personalization. However,
there 1s one big hurdle: it needs an advanced technological infrastructure. This means that,
for it to work well, it requires a stable internet connection and computing resources that are
not always available in rural areas.

Studies such as that of [37] point out that although big data and cloud computing can
transform agriculture, many rural communities do not yet have the conditions to adopt these
technologies effectively. Similarly, [29] Acknowledge that cloud-based agricultural platforms
can be beneficial, but require connectivity and suitable devices, which are not always
guaranteed in the field. As in the military logistics sector, where technological tools improve
efficiency in complex scenarios [38], recommender systems in agriculture can optimize
marketing processes by integrating real-time data and providing customized solutions.

Therefore, although this system could be effective in urban areas or large cooperatives
with access to these technologies, its implementation in rural areas would require several
adjustments. Moreover, as indicated by [39], the cost-benefit ratio of these systems in rural
contexts 1s usually unfavorable due to the high technical requirements.

Sistemas Hibridos de [9] y [10]

The systems proposed by [9] and [10] seem better designed for rural contexts. They are
more flexible, operate with less data, and do not rely as much on sophisticated technologies.
For example, the system of [9] depends on users’ buying behavior without the need for them
to give explicit ratings or comments. This 1s very useful in the field where detailed purchase
records are often unavailable. This approach achieved an accuracy of 74%, which demonstrates
1ts potential.

In addition, the system of [10] goes one step further by grouping farmers according to
their purchase frequency, recent transactions, and how much they spend (RFM model). This
allows for more personalized recommendations tailored to each type of farmer. This system
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achieved an accuracy of over 80%, which is relatively high considering that it does not require
complex infrastructure.

Research such as that of [27] y [36] has shown that hybrid systems that combine different
types of analysis, such as collaborative filtering and sequential patterns, can be more effective,
especially when not much information about the users is available. It is also important
to highlight the work of [40], who found that when recommendations are tailored to each
farmer’s profile, greater participation and better results are achieved in agricultural advisory
programs.

In short, although the system of [8] presents a higher technical accuracy thanks to the use
of neural networks and cloud computing, but its implementation in rural areas is impractical
due to the high technological requirements. This makes its cost-benefit ratio in rural areas
low, as also suggested by [39]. In contrast, the hybrid systems of [9] and [10] have not only
been better suited to local conditions, but also offer a higher growth potential, as they can
be scaled up and integrated with new data without the need for significant investments [41].

Finally, to achieve an effective and sustainable adoption of these tools, the support of local
actors such as cooperatives, producer associations, and public entities is key, as they can
accompany farmers in implementing, training, and monitoring these technological solutions.
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CONCLUSIONS

This comparative study evaluated three approaches to recommender systems applied to
artisanal agriculture, revealing that each has advantages and limitations depending on the
context.

The system of [8], based on neural networks and cloud computing, stands out for its
accuracy, but its implementation is costly and not very feasible in rural areas due to the lack
of infrastructure. It is useful only in technologically advanced contexts.

The hybrid systems of [9] and [10], on the other hand, are better suited to rural realities.
Their ability to operate with limited data, without requiring explicit ratings and using client
segmentation, makes them ideal for regions with low connectivity or limited resources. In
addition, their accuracy is competitive (74% and over 80%, respectively), and they have
greater potential for scalability and customization.

In this context, hybrid approaches represent not only an effective technical solution, but
also an economically and operationally viable alternative. For these tools to be adopted in
a sustainable manner, the support of local institutions that facilitate their implementation,
training and maintenance is essential.

FUTURE WORK

Although the results obtained are promising, further development of these systems is
needed to overcome their limitations and expand their applicability. Some directions for
future research include:

Optimization of recommendation algorithms: As the available data increases,
recommender systems may benefit from more advanced algorithms, such as Convolutional
Neural Networks or Optimization Models, that improve the accuracy and personalization of
recommendations, especially in data-limited contexts.
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Development of scalable versions for rural areas: Methods should be investigated to
make recommended systems more scalable and accessible, using mobile platforms and low-
cost cloud solutions that can be easily deployed in rural communities with limited technological
infrastructure.

Integration of climate and agricultural data: To improve the accuracy of
recommendations, it would be helpful to incorporate climate data and agricultural conditions
into recommendation systems. This would allow farmers to make more informed decisions
and anticipate market conditions.

Longitudinal impact assessment: To more effectively assess the impact of these systems,
longitudinal studies that measure long-term outcomes in terms of profitability and market
access for farmers would be beneficial.

Expansion to other crops: An interesting future line would be adapting the system to
other agricultural crops, not just cassava, so that these systems can be used in a broader
range of artisanal agriculture products.

With these research directions, it is hoped that more robust and accessible recommendation
systems can be developed that not only optimize the marketing processes in small-scale
agriculture but also contribute to the economic development of rural areas of the country [42]
su factor comun es la toma de decisiones y su posterior ejecucion. Introducir las tecnologias
de la informacién y la comunicaciéon (TIC.
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