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Abstract 
The minitrack on location analytics in system 

sciences research and education expands knowledge in 
this sub-discipline by novel studies in varied application 
areas, utilizing new or expanded concepts and/or 
methodologies, that supplement the growth of academic 
knowledge and how it relates to system sciences.  
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1. Introduction  

Research on location analytics in the system     
sciences is expanding and building on a base in 
geography to encompass the disciplines of information 
systems, computer science, business and management, 
strategy, and education. This interdisciplinary research 
expansion stimulates innovation in theories, 
methodologies, empirical approaches, and applications. 
The novelty is being enhanced by rapidly evolving 
spatial technologies, such as Lidar, driverless vehicles, 
spatially-referenced social media, location sensors in 
mobile devices, drones, cloud-based analytics, 3-D 
visualization, digital twins, AI and virtual reality. 

Last year, the HICSS minitrack on Location 
Analytics in System Sciences Research brought forward 
studies that represent innovation and novelty such as 
reverse space-time simulations, geo-blockchain, and 
analysis of temporal trends in sensed imagery through 
deep learning models. Accordingly, this minitrack and the 
other location minitracks in the Location Intelligence 
Track are contributing to the building of the location 
analytics sub-discipline in the system sciences. 

This year’s minitrack on Location Analytics in 
System Sciences research and education carries this 
construction process further with seven innovative papers 
in systems sciences research, one paper of which spans 
education as well. The contributions range from extension 
of the conceptualization of location-based services, to 
imagining the future of 5-G spatial urban scenarios and 

include the remarkable advances in spatially-referenced 
personal auto insurance risk, locational placement of 
cardiac resuscitation devices, spatial clustering intensity of 
mobile internet use, advanced modeling and simulation of 
K-12 student cohorts progressing over space and time, and 
experiments on estimating levels of trust through 
stationarity of mobile network nodes.  

This wide variety of discovery is unusual but to be 
expected in a fast-moving interdisciplinary field such as 
system science. The next sections discuss these papers 
under the heading of conceptual and knowledge-based 
studies, an insurance case study, descriptive location 
analytics research, and studies informed by 
experimentation and simulation 

2. Conceptual and Knowledge Based Studies 

Location-based services (LBS) is a well-known 
conceptual approach which is applied to customers 
standing still or in motion who are measured in 
proximity to service locations and it accounts for the 
geospatial location of services, places, products, and 
devices. A minitrack paper contrasts this well-known 
LBS with a novel concept of Location-Contextualizing 
Service (LCS) (Heiden, Priefer, and Beverungen 2022). 
LCS posits that spatial proximity of the customer to the 
service is not required and instead the customer can be 
in a static location, interacting with service objects in 
fixed positions. The associated data are historical in time 
and suggest how the present service can be enhanced.  

This new approach of LCS accounts for a large 
proportion of services. Although LCS services have 
been reported on in the literature, including case studies, 
they have not heretofore been conceptualized as a class 
of location services distinct from the well-known LBS. 
The paper calls for use of this new construct as well as 
for studies that empirically study it to distinguish it from 
LBS. 

5G networks are growing in usage worldwide, 
replacing 3G and 4G networks with higher volume, 
more interactive, and faster network parameters. 5G 
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applications that include location-referencing bring 
advantages to many urban scenarios and have stimulated 
novel studies comprising an emerging literature on 5G-
enabled location scenarios in urban areas. The mini-
track paper, “Lost in the City? – a scoping review of 5G 
enabled location-based urban scenarios,” by F. 
Baessmann, O. Werth, T.J. Duffel, and M.H. Breitner, 
performs extensive literature review that is narrowed 
down considerably from a large group of papers to 33 
studies that best represent this new type of location 
scenario (Baesssmann, et al., 2022). Lastly, based on the 
selected group, the study posits six future research 
directions, such as study of advanced emergency 
decision support and visualization interfaces, and 
research on urban scenarios that incorporate privacy and 
trust. 

 
3. AI-based Behavioral Insurance Case 
Study 
 

HOK-COBURG, a major auto insurer based in 
Germany and serving Europe, has implemented a 
service of potential lower insurance rates for drivers 
who agree to be monitored by a spatial information 
system that evaluates the performance of the individual 
driver-customer. A minitrack paper (Holland and John, 
2022) supports this system in three modules: one to 
estimate rates for the customer, a second to calculate the 
internal insurance rates, and third to operate the 
telematics of data gathering The system monitors 
vehicle speed, excess speed, acceleration, deceleration, 
and other driving behavior, which is continually input to 
a modeling system that utilizes AI to estimate extent of 
risky driving behavior, and in turn determines risk-
based pricing for the individual. The paper not only 
explains this complex behavioral risk modeling, but also 
considers the business strategy and ethical aspects of the 
AI component. Overall, the case illuminates a novel 
approach to behavioral based auto insurance using 
spatiotemporal data.                                             

4. Descriptive and predictive location 
analytics research 

Two papers in the minitrack focus on specialized 
models and empirical findings of descriptive location 
analytics. One is a spatial analysis of buffered land areas 
around estimated locations of automated external 
defibrillators (AEDs) throughout the cities of Beijing, 
Shanghai, and Shenzhen in China (Shi and Wang, 
2022). Based on very high-resolution maps, the model 
applies and compares the spatial layer of present 
location of AEDs, estimated from the geography of road 
networks and subway stations, to the spatial layer of 

population per capita. The findings indicate a wide 
variation in the proximities of AED densities and 
population densities, which highlight areas of these 
megacities that require policy changes to bring the 
availability of AEDs up to international high standards. 
The paper calls for regulatory changes in order to 
optimize a high-quality and even pattern of AEDs.  

A second paper (Sarkar, Pick, and Bhat, 2022) 
considers the spatial distribution, clustering, and outliers 
of purposeful mobile internet utilization in the lower-48  
US states. The authors’ Spatially Aware Technology 
Utilization Model (SATUM) model is applied and leads 
to explanations of US patterns of mobile technology 
business and personal uses. The determinants of extent 
of use are estimated by OLS regression, with spatial bias 
evaluated from regression residuals. Generally, the 
determinants are employment in 
managerial/professional occupations, affordability, age 
structure, and extent of freedom, findings that are free 
of spatial bias. The spatial distributions, clustering, and 
regression results are discussed and interpreted relative 
to the digital divide literature. Policy changes are 
proposed for states, in order to foster higher purposeful 
mobile technology use. From a methodological 
standpoint, this paper recognizes the pitfalls of spatial 
data such as spatial autocorrelation and accounts for 
such pitfalls during the modeling process.  

 5. Location-based behavioral models 
informed by experimentation, optimization,  
and simulation 

A minitrack paper (Thurston and Conte de Leon, 
2022) addresses how ad hoc networks of private mobile 
devices can rely on estimated level of security, which 
depends on behavior indicating trust. The paper 
formulates the algorithm MACH-T, which analyzes the 
history of geographic locations of mobile device 
owners/users to calculate trust by the proxies of 
consistency, capability, and commitment of mobile 
network nodes. An empirical part of the study conducts 
pilot experiments of MACH-T based on GPS traces for 
mobile devices in the Roma Taxi dataset and for mobile 
devices of people in the GeoLife dataset. Results 
indicate that a trust measure can be calculated based on 
geographic behavior inferred from of mobile devices in 
ad hoc mobile networks.  

A second location-behavioral paper (Shimizu et al., 
2022) models the extent on continuity between 
elementary and junior high schools of “school families,” 
which represent an elementary-school group of students 
that stick together as a group as it progresses from 
elementary to junior high school. The model allows 
groups to be assigned to new school districts i.e., 
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transfer, and/or to be split into sub-groups as they 
progress. The model includes school operating costs, 
penalties if schools exceed or fall behind their 
capacities, transfer costs, and commute costs. The 
model is tested with eight datasets on school and district 
reorganization under varying scenarios, including (1) no 
gap in school district for all grades in the district, and 
(2) no transfers. For the eight scenarios studied, the least 
expensive one that preserved the “school family” was 
the alternative allowing gap between grades and 
transfer, followed by the alternative disallowing gap 
between grades but allowing transfers. This paper also 
relates to education in location analytics, since it 
informs K-12 educational policy decisions. 

In summary, the seven minitrack papers represent 
varied and useful innovations that expand the breadth 
and strength of location analytics for the system 
sciences. 
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