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ABSTRACT 
 

The Role of Geography in Social Networks: CouchSurfing as a Case Study 

 

by 

 

Edward Pultar 

 

Social networks are ubiquitous in the mobile information society of the present 

day.  Here the focus is on social networks that depend on the physical and virtual 

locations of their users in order to provide various services. In these contemporary 

social networks both virtual and physical presence is a requirement.  This research 

examines travel behavior using an Internet-based website, CouchSurfing, which 

provides free lodging with local residents. Increases in computing power and 

accessibility have led to novel e-travel techniques and the users of such systems 

utilize an amalgamation of social networks, transportation networks, and data 

communication networks.  Thus the focus is on how the geographical spread of 

people in a modern, digital social network influences the travel choices of each 

individual in the network. In this dissertation a general model is presented that 

describes traveler behavior using a cost-free lodging network. Also presented for this 

type of travel behavior is an information representation and visualization 

methodology utilizing time-geographic dimensions.  Two surveys with human 

participants were completed as part of this research.  One survey concerns the factors 



 

 viii 

that affect the number of times an individual participates in an activity in the 

network: being a host or guest.  The other data set collected for this work examines 

social capital and how it is influenced by geography and the distinct roles a person 

can play within the social network.  The chapters are tied together in their focus on 

travel using Internet-based social networking and lead to new conclusions about the 

power and potential for contemporary social networks.  These conclusions include a 

conceptual model of travel using a hybrid social network, the value of playing 

different roles in a social network, and the importance of geography in a social 

network. 
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1. Introduction 

A fundamental issue in geography is the role of information in patterns of human 

behavior.  In recent years the flourishing of technology has brought many 

conveniences, connections, and frustrations for people across the world.  Specific to 

this research, the digital age provides novel ways for humans to discover geography.  

Means of mobility have greatly increased over the decades, and we are able to travel 

farther and faster than ever before; however, travel has also become less necessary in 

some circumstances through the integration of virtual communication and meetings. 

Physical presence is still required in many instances, but are we seeing an increase or 

decrease in time-space compression (Harvey 1989)?  Part of the interest in time-

space compression is the effect that modern technology has on a human’s use of time 

and capabilities for travel. 

Modern, Internet-based social networks allow individuals to connect unlike ever 

before with large, geographically spread, culturally diverse, and yet, maintainable 

structures.  The trends for popular general social networks have moved in recent 

years between Friendster1, MySpace2, Orkut3, Facebook4, and others.  Their use has 

become commonplace in daily life with businesses worldwide encouraging their 

                                                

1 http://www.friendster.com 
2 http://www.myspace.com 
3 http://www.orkut.com 
4 http://www.facebook.com 
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shoppers to become their fans or friends in social networks.  Through Groupon5 and 

LivingSocial6 merchants provide discounts to those that can arrive with 

acquaintances from their social networks.  Combining social networks and mobile 

phones with a Global Positioning System (GPS) lets users “check-in” at places, build 

their status as a local of an establishment, and more easily locate the physical 

position of people in their social circle.  Social networks are also affecting the 

entertainment industry with prestigious film awards being given to a movie telling 

the story of how a social network was created by university students7.   

At their core social networks have geographical components such as the location 

of a member and their friend links.  Geographers have strong contributions to make 

in social network research and had a strong presence at the recent Spatio-Temporal 

Constraints on Social Networks (http://www.ncgia.ucsb.edu/projects/spatio-

temporal/) two-day workshop hosted by spatial@ucsb in Santa Barbara, California, 

in December 2010.  Social networks, their influence on geography, and vice versa 

will continue to grow in the coming years hence making the research problems 

covered in this dissertation relevant in contemporary and future times. 

1.1 Problem Statement 

Information and Communication Technologies (ICT) such as wireless and phone 

networks are critical for the success of modern, Internet-based social networks.  ICT 

                                                

5 http://www.groupon.com 
6 http://www.livingsocial.com 
7 http://www.oscars.org/awards/academyawards/83/nominees.html 
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allows for the seamless integration of audio and visual functions regardless of the 

device being used for data access. While travel behavior with ICT, global 

transportation, and social networks (Larsen et al. 2006a) are currently popular 

research subjects, a geographer’s perspective on the interconnectedness of these 

topics is needed to shed new light as to how all of these impact spatial behavior.   

Contemporary technologies allow for more and more opportunities for virtual 

presence in social settings such as social networks.  Individuals create online 

personas that may or may not be accurate.  While purely virtual interactions are 

possible, the actions are still rooted in the real, physical world.  Hence there is an 

intrinsic connection between virtual and physical presence that is the theme central 

to this dissertation research.   

Individuals are able to play different roles in an online social network depending 

on time. Social network members may contribute by providing a resource for other 

members at one time and at another time they may take and use resources provided 

by others.  Thus the following document investigates how social capital is influenced 

by the performance of different social network roles and the geographical 

distribution of connections.   

Demographics of individuals can also affect one’s ability to take part in a social 

network.  Specifically age, gender, and place of residence afford both enablers and 

barriers for social network contributions.  These variables and their influence on 

social network participation are studied here using count-based models. 
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Collecting data is an important part of doing work with social networks.  Data 

mining techniques allow for automated data gathering from sources with similar 

structures.  For example, social network profiles for different individuals vary but 

still share elements such as a profile picture, age, and gender.  Utilizing data mining 

with web data is examined here and the potential for web-based social network data 

is presented. 

Specific groups of people utilizing an amalgamation of networks need to be 

studied in order to understand how virtual data networks and contemporary social 

networks link with items associated with physical presence such as transportation 

and cultural exchange.  These individuals will also need to participate in a social 

network through distinct roles and come from a variety of backgrounds.  With this in 

mind, the following work uses survey techniques to illustrate the influence of 

geography, biographies, and roles in how individuals involve themselves in a social 

network. 

In this dissertation, the global CouchSurfing (CS) social network is used as a 

case study. Created in 2004, it now has more than 2.5 million members from over 

200 different countries with more than 300 languages represented.  This Internet-

based social network provides hospitality exchange for travelers on any of the 

world’s continents.  Through the website members provide each other with a place to 

sleep (couch, floor, futon, bed, or other) while a reference system allows individuals 

to form their own levels of trust.  This inherent amalgamation of social, 
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transportation, and data networks makes CS an excellent source for studying how 

multiple networks merge together and influence human travel behavior. 

In the modern, mobile society social networks have gained functionality and are 

easier to maintain with technology and the Internet.  In particular, mobile devices 

with maps and GPS allow for people to travel quickly from their origin to their 

destination.  While this may hold true for some people in all of their journeys, there 

is a growing number of people who desire more of a cultural travel experience and 

potentially a slower route between destinations (Priskin and Sprakel 2008).  The CS 

network caters well to individuals who want to trek “off the beaten path” and see 

how the locals live, embedding themselves in a less typical and less touristic trip.  

This is out of the “comfort zone” for some but the thousands of people, ranging in 

age from 18 to 89, joining the CS social network every week in 2011 demonstrate a 

growing trend and desire for this novel type of travel.  To many of these individuals 

a place is much more than physical characteristics and includes a key personal 

element.  For some choosing this method of travel it is a matter of saving money but 

for other people that have sufficient funds for staying at private establishments such 

as hotels, there is a feeling of a more authentic travel experience that comes from 

interacting with the local population. 

The work here also addresses the need for geographic visualization 

(geovisualization) of individual behavior that employs multiple networks. These 

techniques can be used with data from the past for historic purposes or for future 

planning purposes based on currently available status information.  A conceptual 



 

 6 

model is needed in order to understand multi-network, hybrid (virtual and physical) 

spatial behavior and the various elements involved.  Additionally, this will clarify 

the order and influence of distinct elements allowing for better travel planning. 

1.2 Objectives 

Specific objectives of this dissertation include: 

1. A conceptual model of multi-network spatial behavior involving virtual and 

physical presence along with the choices, steps, and influences of each 

network involved. 

2. Geographic visualization (geovisualization) methods for multi-network 

travel and related spatio-temporal constraints. 

3. Geospatial data mining with the Web in order to add value and utility to 

discovered location information. 

4. Examine the effects of demographic variables on how active a member is 

within a social network community. 

5. Measures of social capital for individuals in social networks that have both 

physical and virtual location requirements. 

1.3 Contributions 

This dissertation contributes to the need for understanding travel behavior for 

long distance travel combined with the use of information from a social network. In 

order to conduct research on an amalgamation of social, data, and transport networks 

a variety of methods are necessary.   
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Within the following chapters progressive tourism is presented and a conceptual 

model is introduced.  Time geography methods are employed in a social network 

setting, which brings about new constraints based upon one or more individuals and 

a multitude of networks.  Geospatial data mining techniques are shown with the 

presentation of GEDMWA: Geospatial Exploratory Data Mining Web Agent. Data 

mining with social network data provides a useful method for collecting and 

analyzing a large repository of social network data.   

A survey of over 200 participants provides insights as to how biographies affect 

travel behavior through the use of a social network.  Count-based models are used to 

analyze these data and address hypotheses of how gender, age, and geography affect 

social network usage.  Also examined is the notion of capital within a digital social 

network.  This dissertation contributes measures explicitly taking into account 

geographical details in addition to the different roles an individual can play within a 

social network structure.  These measures are based upon the results from a second 

survey of expert users who participate in the CS social network.   

The audience for this dissertation is any individual with an interest in social 

networks, how humans travel and experience geography, and generally anyone 

interested in how technology affects humans and their behavior.  Also covered in 

these chapters is how the topics of time geography, web crawling, data mining, and 

social capital play a role in activities that combine multiple networks in physical and 

virtual spaces.  This dissertation aims to gain a better understanding of the 
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challenges associated with these topics and shows how to conduct research in this 

area.  

1.4 Dissertation Outline 

This dissertation is outlined as follows: the next chapter presents the concept of 

progressive tourism with its associated methods.  The chapter also contains 

background information on pertinent methods used throughout this thesis along with 

the conceptual model and sample scenarios.  Chapter 3 discusses physical and virtual 

presence requirements in modern social networks, a geospatial data mining agent, 

and utilizes survey results to examine the effects of demographic variables on social 

network participation and activity.  The fourth chapter pertains to measures of social 

capital and the particular influences of geography and an individual’s role within a 

social network.  The final chapter contains overall conclusions and opportunities for 

future work. 
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2. Progressive Tourism 

2.1 Background 

In this section the concept of a synergy of social, transportation, and data 

networks is divided into the following sub-questions:  

• What behavior do travelers exhibit when utilizing a novel amalgamation of 

social, transportation, and data communication networks? 

• How can these network levels be visualized efficiently to be utilized as a 

decision support tool for travelers and cutting-edge e-tourism systems? 

These questions require individual in-depth research programs; nevertheless, for 

developing a more holistic understanding of this topic, the questions should be 

integrated.  In order to tackle this work of geographic complexity the task begins at 

the conceptual level that first investigates each of the critical elements individually, 

and then analyzes their potential contribution to the system as a whole. Next, a data 

model will be created to test, explain, and represent different elements of the 

complete information. This model will be valuable for any researcher studying single 

or multi-level network architectures; and, on a broader scale, any individual 

experiencing geography first-hand, through tourism and travel. 

Traveling can be a thrilling and stimulating experience; however, it can also be 

costly and emotionally draining. Presence in a new environment provokes questions, 

and demands answers to physical and geographical issues.  This research focuses on 
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the existence of hospitality and hosting combined with travel. When visiting a new 

place individuals are more likely to take on distant and exotic travels if there exists a 

connection with a local host.  This can be beneficial for both the host and the visitor, 

as it can lead to exchange of culture and food, contributing to the development of 

companionship. Traveling for business as well as for leisure can fit into this 

category, and relate to these principles.  Trips made in this fashion have been 

common for many years through family, friends, friends of friends, and beyond. 

However, expanding upon these concepts and using newly developed technological 

resources brings about a more recent form of travel, yet to be studied in detail. 

2.1.1 Volunteered Geographic Information 

Volunteered geographic information (VGI) is an area of research targeted 

towards enabling general audiences to author and submit information about their 

environment, complementing existing information sources and services with a user 

volunteered web of places. People should not only be enabled to access spatial 

information about their current location, but also to author and edit such data, and to 

interact with systems and friends that are physically separated. This encompasses a 

seamlessly integrated environment, where the real world is intertwined with the 

digital, and mobile devices serve as portals and handles to this digital world. The 

information flow is directed mainly from the user to a growing and distributed set of 

databases that integrate the volunteered information.  The field of VGI has seen 

tremendous growth in the 21st century (Goodchild 2007). Previously, information 
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has been volunteered by Internet users across the globe via structures such as 

Wikipedia.  Now those elements are gaining a useful geographical element (Hecht & 

Raubal 2008).   

2.1.2 Social Networks and CouchSurfing 

In order to embark upon this research a sound, existing collection of diverse 

individuals is needed to demonstrate the power of the network amalgamation: social, 

transportation, data and communication networks. This launches the effort to 

understand and characterize the unique spatio-temporal behavior of these travelers. 

In this research an existing online network is utilized as a case study. The 

CouchSurfing (CS, http://www.couchsurfing.org) project is a free, online social 

network non-profit consisting of people from all over the world who are willing to 

share time and their homes with travelers. Members allow guests to stay for free at 

their home on a couch, in an extra bedroom, or on the floor.  Users may also offer 

guidance with tours or simply meet.  

A guest first contacts a host via e-mail.  The host resides in a desired location and 

a guest may also specify search criteria, such as age and gender, for potential hosts.  

There is additional information on each member’s profile about the individual such 

as favorite activities, life philosophies, pictures, and references left by other 

members.  Once guest and host meet in person they can share a variety of activities.  

After face-to-face meeting in a physical location the social network moves back to 

the virtual world as reviews are left for one another that will affect future usage of 
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the service.  Members often start using the network by either exclusively being a 

guest or hosting others but later engage in both as is necessary for the network to 

succeed (Lauterbach et al. 2009). While members initially interact through virtual 

messages, the core purpose of the network is an affordance of physical interaction, 

blending physical and virtual social networks. 

A key element that holds all of these people together in one system is the use of a 

digital social network.  Each member creates a profile containing VGI such as their 

current city of residence, previous travels, and future travel plans. A profile can also 

contain personal descriptions, hosting capabilities, languages spoken, and 

photographs.  This CouchSurfing social network is increasingly important as the 

links created between nodes can be used to gather a level of safety for travelers as 

well as a global map with the geographic locations and places of connected friends. 

Members began signing up for the CS project in 2004 with hundreds joining per 

month. By 2005 thousands were joining each month and steady growth has 

continued over the years right up to 2011, by when over ten thousand people were 

joining during peak months.  Now with over 2.8 million members (Figure 1) from all 

around the planet this social network continues to influence travel behavior around 

the earth. 
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Figure 1. Map of CouchSurfing members in 2011 from couchsurfing.org. 

 

 

Users of CS now cover a vast portion of the globe with members on each 

continent.  It is a contemporary, emerging form of connection.  The world is quickly 

opening its doors more than some may suspect due to contemporary world news. 

Further expansion of this non-profit traveler system is expected to carry on well into 

the future; therefore any results discovered in this research afford a utility for 

prospective future developments.   

2.1.3 Effects of Technology and Transportation on the Concept of Place 

This research focuses on how the geographical spread of people in an Internet-

based social network can influence the travel choices of each individual in the 

network. This innovative behavior revolves around the concept of place (Couclelis 

1992) as the setting is continually changing on a wide variety of scales from city to 

country to continent. The role of place is unique in this system where people are 
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searching for subjective places that are not merely space or location but highly 

personalized (Cresswell 1996).  In this sense hosts can also point guests to places 

that are more than simple coordinates as the recommendations contain a degree of 

subjectivity. Hence place in this research is defined by all three network levels 

working together to provide travel opportunities, as well as link physical locations 

and subjective places.  These places have emphases on any combination of a 

traveler’s preferences for language, culture, guidance, and safety among others.   

There is a wide variety of Information and Communication Technology (ICT) 

tools at a modern traveler’s disposal, and these tools play a major role in their travel 

choices (Janelle 2004).  Technology affords the participation of distributed 

individuals in the network to take part in the same project as is done with community 

modeling (Maechling et al. 2005), public-participation GIS (Keßler et al. 2005), or 

web-based communities (Pultar et al. 2008).  Members of the CS system utilize ICT 

in combination with multi-modal transportation: different modes of transportation 

such as train, plane, bus, or boat. The use of ICT begins with communication 

through asynchronous email messages while guest and host are on separate 

continents.  An email request can be viewed at a time convenient to the host, and 

does not interrupt their regular daily activities.  Each member can evaluate the other 

using the online social network with biographies and references from other 

members.  Further person-to-person communication can be carried out until both 

parties are satisfied. Later, when the members are on the same continent, more 

messages may be exchanged until both host and guest are in the same country or 
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city.  This is due to the fact that a guest may initially travel to a city in a country such 

as Berlin in Germany but have a trip planned a week later for Hamburg, Germany.  

While in Berlin the guest can call their future host in Hamburg to confirm and 

finalize trip details.  After all of this, synchronous communication can occur via 

means such as a telephone to confirm meeting places, times, and personal 

descriptions. This process can be seen as taking place in a hierarchy of transportation 

scales starting at the highest level with cross-continent mobility granted through 

commercial planes or sea vessels. Below this are forms of travel such as national 

trains spanning across countries.  Another scale lower are local trams and buses in 

cities until an individual reaches a final destination (Figure 2).   

 

Figure 2. Various transit modes with different speed and distance capabilities. 
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This study concerning the synergy of multiple networks is built upon earlier 

research in travel behavior modeling, time geography, and visualization. Work in 

social activity-travel behavior points towards “the main individuals' driver to 

perform a trip is mostly with whom they interact rather than where they go.” 

(Carrasco et al. 2006, p.1)   In other words the social aspects of whom a person 

interacts with in their travels can be a very important factor in determining where a 

person goes.  However, this can be reversed in the CS system, as this electronic 

network allows people to select a location first and then decide with whom to 

interact.  “A major part of social activity destinations are at homes of specific 

persons rather than at places that can be ‘chosen’ depending on attractors such as 

costs, environment, and proximity.” (Carrasco et al. 2006, p.2)  This hints at the lack 

of choice available in many social activity destinations but this is different with the 

CS system because places can be chosen by CS members based on factors such as 

environment and location, in addition to other attributes of potential hosts. 

For this dissertation individual space is the environment about which an 

individual can move and perform actions while activity space is the range of 

potential activities available for a person given their characteristics and attributes.  

Both individual and activity space are important in the CS system, while place plays 

a large role if a traveler has a strong desire to be at a specific place. This alters a 

guest’s preferences and threshold level in choosing a potential host. Place-based and 

individual-based decisions (Golledge & Stimson 1997) play a key role in this 

process and this work seeks to discover thresholds for people's transportation 



 

 17 

behavior. For example, a CouchSurfer primarily desiring cultural experiences can 

adjust her plans mid-trip and travel farther (perhaps at higher cost as well) in order to 

partake in a more desirable trip (e.g., free surfing lessons at a beach house on an 

island). 

2.1.4 Spatial Behavior 

Recent contributions combining social networks with travel have been described 

by Dugundji et al. (2008).  They state that the contemporary changes in urban 

transportation show a need for policy integration and that the modern approaches to 

transportation analysis are pushing the capabilities of the underlying theories.  

Axhausen & Gärling (1992) have presented related work on conceptual frameworks 

of travel behavior.  Golledge & Stimson (1997) provide a collection of spatial 

behavior knowledge and models that describe general spatial behavior. These models 

present a general method for investigating the steps and factors that contribute to 

travel behavior.   

The STARCHILD conceptual framework (Root & Recker 1983) is an activity-

based approach in which individuals are assumed to choose options with optimal 

utilities.  The model characterizes travel behavior elements into pre-travel and travel 

stages.  This classification is used in the conceptual model presented in this chapter, 

where an individual’s pre-travel actions (as well as during, and post-travel actions) 

include extensive use of ICT in the form of data networks and digital social 

networks.   
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The SCHEDULER framework (Gärling et al. 1986) fits desired activities into a 

specified time interval.  In scheduling, fitting the activities into the timeframe is a 

key objective of most travelers – apart from others, such as minimizing the travel 

time or distance. Nonetheless, some travelers may look for the maximum amount of 

travel for the available time, in order to see as many places as possible, and 

experience the maximum number of diverse events. Explicit influence of ICT 

systems on travel behaviors is a modern phenomenon, and is therefore covered in 

this research. 

2.1.5 Time Geography 

A pertinent field of research related to this dissertation is time geography.  

People and resources are available at a limited number of locations for a limited 

amount of time. Time geography defines the space-time mechanics of location 

presence by considering different constraints (Hägerstrand 1970). The possibility of 

being present at a specific location and time is determined by a person’s ability to 

trade time for space, supported by transportation and communication services. 

Space-time paths depict the movement of individuals in space over time. Such paths 

are available at various spatial and temporal granularities, and can be represented 

through different dimensions. All space-time paths must lie within space-time prisms 

(STP). These are geometrical constructs of two intersecting cones (Lenntorp 1976). 

Their boundaries limit the possible locations a path can take (Figure 3). The time 

budget is defined by Δ t = t2−t1 in which an agent can move away from the origin, 
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limited only by the maximum travel velocity. From a network perspective, such as 

taken in this research, movement is limited by the network geometry and the 

maximum travel velocity, which can vary for different edges and times. The 

geometry of the STP in a network therefore forms an irregular shape. Algorithms for 

calculating the network time prism (NTP) can be found in (Miller 1991) and (Raubal 

et al. 2007). 

 

Figure 3. Space-time prism as intersecting cones. 

 
 

Time geography defines different constraints that limit a person’s activities in 

space and time. Fundamental physical restrictions on abilities and resources are 

summarized as capability constraints. Not having access to a car in order to trade 

time for space efficiently is one example for this type of constraint. Coupling 

constraints refer to the requirement for a person to be at a specific location at a 

certain time or for a fixed time duration. For example, if two persons want to meet at 

a physical location, they have to be there at the same time. Certain domains in life 
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are controlled by authority constraints: a person can only shop at a mall when the 

mall is open, such as between 9am and 8pm. 

Time geography has been extended to the area of geographic information 

systems (GIS) regarding transportation networks to model and measure space-time 

accessibility (Miller, 1999; Wu & Miller, 2001), and for the analysis and theoretical 

understanding of disaggregate human spatial behavior (Kwan, 2000). It has also been 

advocated to integrate time geography with both GIS and location-based services 

(LBS) to achieve more user-centered systems (Miller 2005b; Raubal, Miller, & 

Bridwell 2004). Further applications in the geographic domain concern the 

structuring of dynamic wayfinding environments (Hendricks, Egenhofer, & Hornsby 

2003) and the modeling of geospatial lifelines (Hariharan & Hornsby 2000). 

Analytical formulations of basic entities and relationships from time geography can 

be found in (Miller 2005a). 

Visualization methodologies based on time geography can be utilized to display 

and analyze the integration of social, data, and transportation networks presented 

here. Several methods for computing and geographically visualizing human activity 

patterns based on time geography have been proposed and successfully employed 

(Kwan 2004; Ren & Kwan 2007). Space-time paths allow for depicting both the 

movement of individual travelers in space over time, and their utilization of the 

social and communication networks. Yu & Shaw (2008) have presented an 

adjustment of the STP and utilized a 3D-GIS representation to support visualization 

and analysis of human activity patterns in physical and virtual spaces. The paths are 
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available at various spatial and temporal granularities, and can be represented 

through different dimensions. It is important to note that this behavior requires 

attention to the concept of scale with respect to both time and space (Montello, 

2001). 

2.2 Conceptual Model of Travel Behavior in a Cost-Free Lodging 

Network 

Figure 4 shows a conceptual model of travel behavior, it highlights the critical 

elements and factors that affect a user's decisions. This flowchart helps in visualizing 

each step, in addition to presenting how the whole process fits together.  Travel 

choices are made in a variety of locations and are heavily affected by the synergy of 

ICT tools, international transportation networks, and web-based social networks.  In 

the absence of any one of these crucial networks the traveler’s behavior would be 

greatly altered.  Therefore, this type of travel is quite unique and highly dynamic, 

and does not lend itself for analysis by traditional travel behavior models.  The 

application of this system is further described in the rest of this section. 
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Figure 4. Conceptual model of dynamic spatial behavior utilizing three network 

levels. Green elements are explicit networks utilized in the framework: data, 

social, and transport networks.   

 

 

 

Initially a user chooses a place to travel. The individual’s choice may be for any 

purpose including vacation, cultural, and/or business.  The concept of scale is 
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important with the initial place decision as users may vary in their desire to visit a 

specific city, country, or continent.  The results and further refinement of their 

decision behavior will move through various scales (both virtual and physical) 

before reaching street-level with corporeal presence between guest and host.  At this 

point an initial transportation mode choice may be made or hypothesized by a user 

but further potential refinement is necessary in this highly dynamic model. 

Utilizing any level of initial place and transportation choice the traveler will 

perform a host search based on their individual criteria.  At this step user-based trip 

preferences are gathered including desired place along with any combination of 

language, age, verification level, and gender among others.  Following criteria 

specification, possible hosts are generated that match the desired characteristics.  

This may return no results and require the user to relax their criteria and search again 

until at least one host match is found.  If one host matches the specified criteria the 

user can choose that host and move to the next step of checking availability.  If more 

than one host matches the criteria a user may further refine her search to narrow 

down the results or may choose to contact multiple potential hosts.  Also with more 

than one potential host generated the user has the ability for further evaluation 

(before contacting via e-mail) by utilizing characteristics of a modern Internet-based 

social network.  These include profile information, number of ‘friend’-links, 

personal references left by other members, and photos.  The weights a person applies 

to each of the criteria vary widely between users.  For instance, one traveler may 
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place more weight on staying with a host of a specific gender versus another that 

may be more concerned with finding a host within a particular age interval.   

Once a traveler has chosen to contact a possible host about availability then the 

asynchronous ICT tool of e-mail is utilized for initial communication.  At this step a 

guest contacts a host that is local to the desired area of travel.  Here the highly 

dynamic nature of this travel behavior is demonstrated as advice may be given that 

alters a user's transportation mode choice and potentially their place choices at 

various resolutions.  Next, availability is verified and if both parties are satisfied the 

trip occurs.  At this step the model maintains its flexibility as users may check e-mail 

at an airport and choose different standby flights based upon the current situation 

potentially leading to a new place choice or other changes in itinerary.  This also 

relates to the mid-trip itinerary changes described in the next section with sample 

travel scenarios. 

Typically, the travel network infrastructures work as an enabler allowing 

mobility options with planes, trains, and buses.  It is important in this system to also 

consider the potential barriers of the transportation network with employee strikes or 

a natural disaster event.  With this system a user can quickly change her place 

choices and find a new host where there are no transit barriers.  Upon arrival at a 

desired destination travelers may find synchronous ICT technologies such as 

telephones useful to verify initial meeting locations and acquire personal 

descriptions.  Guest and host meet face-to-face in physical space at this later step 

making the transition from virtual to corporeal presence.  After an individual 
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completes her stay the framework allows for further travel along with itinerary 

changes.  For example, hosts may have strong recommendations of places to see 

and/or connections with other potential hosts the guest had not originally planned.  

Here again we see the appropriateness of the highly dynamic and flexible model 

provided for this travel behavior.  The individual may continue travel to any number 

of places for any time period starting at the top of the framework with a new place 

and transportation choice.  The conceptual framework presented in Section 3.1 and 

Figure 4 provides a starting point for how this behavior is modeled and raises further 

research questions such as those of traveler safety and model evaluation.  Additional 

real world accounts such as those given in the next section entitled “Sample 

Scenarios” will further justify the creation of this new conceptual model.  In 

conclusion, this model serves as a basis for further inputs, datasets, and adjustments 

into the future. 

2.3 Sample Scenarios 

This section provides travel scenarios using the CouchSurfing system to further 

demonstrate the necessity for a novel conceptual travel behavior model. Two types 

of travelers are presented: the first has little to no constraints and the second has 

many constraints. Different levels of constraints are possible and further apparent as 

a result of the scenario descriptions, which exemplify the capabilities of this highly 

dynamic, multi-network system. 
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Sample North American traveler A desires a trip to Europe to experience 

different cultures. Using ICT and the dynamic system described here the individual 

is able to purchase minimal tickets, use a flexible itinerary, and minimize lodging 

fees. At the start of the trip the individual plans on spending one week in the 

Netherlands but after three days decides to visit the nearby city of Antwerp in 

Belgium. A suitable CS host is found the day before who welcomes the arrival, 

leading to unique food, music, and history knowledge. The traveler discovers 

discount airline tickets from a previous host and books an inexpensive flight to Brno, 

Czech Republic. Leading up to the departure of the flight multiple potential hosts 

have been contacted but final plans are not solidified. Checking e-mail at the airport 

less than an hour before departure instantaneously reveals solidified plans of what 

people and places will be visited. Castles, casemates (chambers in fortresses), and 

college campuses are all part of the tour given by a local but they are only able to 

host for two days. Traveler A examines a map and notices Vienna, Austria, is 

nearby. The tourist only has time to record some phone numbers of potential hosts to 

call once the train arrives in Vienna. The individual calls members of the modern 

social network and finds a place for the evening and from there is able to call others 

to stay with for the next nights. The hosts provide museum recommendations, sack 

lunches, and travel tips for the area increasing the traveler’s mobility, efficiency, and 

overall cultural experience. Traveler A moves north and stops in a small Czech town. 

She wanders into a local festival and is seen by a friend of a previous host who 

provides accommodation. After this a member of the network provides 
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accompaniment and knowledge of the buses and trains on an excursion to a national 

park for a few days. At the end of traveler A’s tour a host in Poland gives a 

knowledgeable tour as the host is training to become a tour guide. After a thorough 

journey around town the tourist returns home with a multitude of unique experiences 

in diverse places. 

Travel via the CS network can be done for a variety of purposes such as 

business, leisure, study, culture, and language. The following is an overview travel 

description of a CS trip for primarily business but provides other purposes as well. 

Sample South American professor (traveler B) wishes to attend a conference in 

Barcelona, Spain, where he will give a presentation on a paper he wrote. Since he 

has never been to this location before, the individual decides to spend some days 

before and after the conference in Barcelona to gain more experience of the new 

culture. The traveler discovers a CS host of the same age who has lived over half of 

his life in Barcelona. The guest and host send each other a series of e-mails to arrive 

at an initial plan of activities that is convenient for both parties. The host then takes 

the guest to local museums and eateries not in traveler B’s travel guide, but he is 

pleasantly surprised. After the trip occurs both parties are satisfied with the exchange 

of culture and experiences and hope to reverse the roles of guest and host in the near 

future. 
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2.4 Progressive Tourism and Time Geography 

The research presented here utilizes VGI as a key component for collecting 

geodata that are visualized as 2-dimensional static spatial maps in a GIS.  With the 

existence and necessity of this multi-network architecture demonstrated, this section 

focuses on how all of this relates to the field of time geography.  Table 1 

demonstrates sample concepts from time geography and how they relate to this 

work.  

 

Table 1. Time geography concepts linked with multi-network travel behavior. 

Time Geography Concepts Multi-Network Traveler Examples 

Authority constraints A host provides a guest with information about 

operating hours of sites in addition to a sequence 

in which to visit. 

Capability constraints Host shares local and international transportation 

capabilities as well as the current status. 

Coupling constraints Initial corporeal meeting between guest and 

host; also synchronicity between a traveler and 

any mode of transportation. 

Fixed vs. flexible activities Traveler wants to mountain climb meaning the 

possible locations and schedule are flexible vs. a 

traveler designating a fixed activity such as 
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visiting the Louvre. 

Potential path areas and 

prisms 

These are created using a traveler’s desired 

travel destinations in a specified duration of time 

along with available modes of transportation. 

Space-time stations Various tourist activities such as a historic 

church or a host’s residence are space-time 

stations. 

 

This investigation provides a unique application of user-centered time geography 

(Raubal et al. 2004) as the travelers have a wide array of journey preferences such as 

length of stay, gender of host, accessibility to public transport, and host’s age among 

other factors.  

Once data has been collected, the information can be further analyzed and 

visualized via static 2-dimensional individual network maps (Larsen et al. 2006b).  

However, travel is a dynamic activity varying in both space and time, leading to a 

necessity for more advanced methods of visualization made possible by a recent 

boom in geospatial technology.  For maximum cross-platform utility, a visual 

portion of these research results is exhibited by means of 3-dimensional space-time 

maps in a virtual globe environment such as Google Earth (http://earth.google.com/).  

The extensive information repository of world data currently available in this 

software makes it an ideal platform to demonstrate and visualize results.  This offers 

the possibility for interactive visualizations of space-time maps with tools affording 
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the ability to control spatial and temporal variables.  Of specific importance in this 

context is the Keyhole Markup Language8 (KML), an eXtensible Markup Language 

(XML) geospatial data file format accepted by the internationally recognized Open 

Geospatial Consortium9 (OGC). This information representation provides a highly 

flexible and efficient technique for working with modern spatio-temporal data.  Once 

representations have been created, conversion between various geospatial data types 

can be automated with the Geospatial Data Abstraction Library10 (GDAL).  

Exploring time geography in this novel way supplies useful visualization and 

analysis tools for geographers and spatiotemporal researchers as a whole.  

The visualizations will also be useful for travelers planning a trip.  These e-

tourism tools will further allow users to see potential paths and therefore their many 

travel options given their individualized constraints of space and time.  The results of 

these tools can also aid further analysis via utilization of spatio-temporal queries 

available in a dynamic Geographic Information System (GIS; Pultar et al. 2010).  

Another key feature of this approach to time geography is the wide accessibility to 

persons of all socio-economic status due to the no-cost software platform of Google 

Earth11.  As an experiment of capabilities and proof-of-concept, the sample physical 

travel scenario described in the previous section is visualized in Figures 4 and 5.  In 

this example each location has a temporal attribute that corresponds with a time 

                                                

8 http://www.opengeospatial.org/standards/kml 
9 http://www.opengeospatial.org/ 
10 http://www.gdal.org/ 
11 http://earth.google.com 
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slider tool in addition to the visible height variable.  Utilizing an intuitive user 

interface, any traveler will be able to input their preferences, constraints, and 

capabilities to acquire a 3-dimensional time-geographic representation of their 

possibilities.  For example, the figures also demonstrate a potential solution for a 

journey involving 6 stops.  Given a starting and ending location a traveler 

recommender system (TRS) (Ricci 2002) could return this option for travel order 

based on a user’s preferences.  The traveler has a space-time prism with height 

boundaries decided by the traveler’s available time.  The lowest height represents the 

beginning of the trip and is bounded above by the ending time of the trip.  With 

respect to the lodging system in this research, different optional sequences may be 

shown based on host availability.  In taking a trip this visualization methodology 

aids a traveler in making choices and changes in a travel itinerary.  These tools 

exemplify ways of how we see this research contributing to the development of 

future cutting-edge e-tourism systems (such as a TRS) and also providing high-

utility tools for spatio-temporal researchers (Sharda 2009). 
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Figure 5.  Space-time path of example traveler scenario. 

 

 

Figure 6.  Tilted view of a space-time path showing temporal visualization with 

height. 
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Furthermore, the methods of time geography applied to social networks can be 

utilized for more than one individual at a time.  In Figure 7 space-time paths are 

shown for an example CouchSurfer guest and host.  In this scenario the guest begins 

in Moncada, Spain, and travels to Alboraya, Spain, on 13 July, 2009.  The traveler 

spends a day exploring Alboraya before meeting their CS host in Valencia.  The host 

has stayed in the same location (for this geographic scale) doing work until the guest 

arrives.  Once the guest arrives the two independent space-time paths merge as the 

two CS members eat meals and sleep in the house.  The next day the host takes the 

guest on a tour around town and to the pier and back.  After this the two individuals 

go their separate ways with the host going back to work and the traveler continuing 

to the north.  Further contact is maintained in a virtual manner until the hospitality is 

reciprocated or a repeat stay occurs. 
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Figure 7. Space-time paths of host (blue), guest (red), and both host and guest 

(green). 
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This time geography approach can quickly visualize the overall travel behavior 

(location and temporality) of the social network members described here.  

Additionally indicated here is the switching of the spatial relationship type (virtual to 

physical) between the two individuals by their space-time paths merging into the 

green path around Valencia.  This example also demonstrates the utility of the 

framework’s constraints for these types of scenarios.  The capability constraints 

affect the velocity and route a traveler takes.  The authority constraints determine 

when an individual is able to dine out or when movement by bus or train is possible.  

Coupling constraints requiring people to be at a specific location at the same time are 

key for the social network members to move from virtual to physical space and have 

a face-to-face meeting. 

This chapter has addressed the two initial objectives from Section 1.2 pertaining 

to a conceptual model and geovisualization methods for multi-network spatial 

behavior. Introduced here were the constraints relevant for an individual using the 

CouchSurfing network and visualization methods that are applicable to the rest of 

this dissertation as well as other multi-network spatial behavior requiring both 

physical and virtual presence.  More work with additional constraints from all of 

these networks as well as explicitly integrating and visualizing all of the network 

levels is left open for future work. 
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3. Types of Presence and Data Sources for a Location-

Based Social Network 

3.1 Background 

The Internet and social networks are bringing individuals around the globe closer 

together in a virtual world.  Their popularity has increased in the past few years with 

networks such as Facebook12 and Twitter13 allowing users to interact with each other 

after social links are made (Wilson et al. 2009).  These user interactions (messages, 

comments) are often digital and involve no corporeal or physical presence.  Hence 

interaction among individuals in social networks has quickly become more virtual 

than physical and explicit location or presence is required in less scenarios.  Sale 

transactions, photographs, videos, books, and more are exchanged via the Internet 

without the need for face-to-face communication.  These contemporary social 

networks are based in a virtual world where biographies and pictures need to be 

maintained with a computer.  However, physical location and space do still matter 

and are key elements in today’s Location Based Social Networks (LBSN).  The 

necessity of accounting for physical location in modern, Internet-based social 

networks is addressed in this work.  Utilized here is a web-based social network for 

travelers called CouchSurfing (CS) as a case study.  See Section 2.1.2 above for a 

                                                

12 http://www.facebook.com 
13 http://www.twitter.com 
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review of the CS network.  Also presented are the different spatial and temporal 

components required for the functionality of such a network.   

In this LBSN physical location is key as some larger cities are more popular 

places to travel.  This may be due to accessibility with airports, large train stations, 

cultural activities, or other pursuits that affect the amount of tourism at a destination.   

Travelers may also crave a more authentic trip and thus stay with hosts in remote 

locations that do not experience much tourism.   

The continuous growth of online social networks has instigated many research 

projects by people around the world.  Social networks allow a user to create an 

abstract version of an individual that is presentable to the world.  Online identities 

vary in different degrees when compared to who the person is and depending on 

what they wish to portray or gain from an online presence. This and other social 

network research has led to special sections of journals (Ellison and Boyd 2007) and 

conferences (IEEE Social Computing Conference).  An amalgamation of skills in 

varying disciplines is helpful in studying social networks.  This includes, but is not 

limited to: sociology, psychology, communication, computer science, geography, 

and mathematics.  The scope of digital social networks is large and different 

disciplines are needed to contribute to social network studies concerning language 

and friendship (Herring et al. 2007), ethnicity (Gajjala 2007), religion (Nyland and 

Near 2007), and gender (Hjorth and Kim 2005). 

Traveling purely in cyberspace (Seidel et al. 2009) is possible too.  Hence a 

travel destination can be presented through the eyes of the programmer or virtual 
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world creator.  This provides an initial view of the environment in digital form.  It is 

also an introductory look at the spatial layout and topology of a given place.  

Incorporating cultural value is difficult in the CS network, especially with travelers 

who have large amounts of social and cultural capital.  While cultural value in the 

CS network may be a future research topic, Molz (2007) presents work on mobile 

hospitality with CS as one of the examples and Pultar and Raubal (2009) describe 

CS as progressive, transformative tourism. Additionally, Lauterbach et al. (2009) as 

well as Bialski and Batorski (2007) examine trust and reputation within the CS 

network. 

3.2 Measures of Capital 

Through a LBSN travelers collect and share spatio-temporal information or 

volunteered geographic information (VGI, Goodchild 2007).  See Section 2.1.1 

above for a review of VGI.  Specifically in CS, references are left for people, places, 

and activities that are publicly viewable by other network members.  For example, 

after a stay a guest leaves a reference such as: 

“I stayed with X for 5 days.  I planned on staying 3 days but the collection of 

temples and parks in his city is incredible.  The town had a relaxed atmosphere with 

plenty of activities (such as hiking and ziplining) to do during the day and X was 

able to take me out for great Asian food at night.”   

Here a positive reference is left for the host, increasing the host’s network capital 

and encouraging others in the network to either host X or be hosted by X.  
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Recommendations are also made for the location where this LBSN member lives.  

Last, there are suggestions of activities applicable in this space.  Given the dynamic 

nature of data on the Internet, this review may be written one month before another 

traveler considers a trip to this place.  Therefore this service provides a more up-to-

date source of location information versus a travel guide that went to press one or 

more years previous.  In this way travelers seeking a primary goal of practicing a 

language, e.g. Spanish in Argentina, can rank possible destination cities within a 

country based on the new people, places, and activities possible.   

Activities such as skiing, foreign language conversation, and swimming 

necessitate real-world experiences that spawn from digital social networks.  Hence to 

grow one’s network capital social communication skills are applicable in both virtual 

and physical settings.  Transit capital is also needed to facilitate mobility between 

locations.  In order to discover and experience new places a LBSN member has to be 

able to transport oneself.  This can happen by any number of means such as cars, 

airplanes, and buses but without this critical physical component the LBSN is non-

functional. 

In this network the overall capital measure can be broken down to the following 

components: 

• Network capital – references of people, places, activities 

• Transit capital – mobility 

• Social capital – geographical distribution and quantity of existing 

connections within the LBSN (see Chapter 4 for more information) 
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Combining these measures affords a member differing levels of abilities based 

on their adeptness and resources.  Network capital is described here as the 

information made available to members of the LBSN regardless of their location.  

This includes locations and activities that are highly recommended by other 

members.  This information is not widely available in other sources such as books 

and magazines therefore giving an advantage to members of the network.  Transit 

capital is quantifiable in terms of available money (even if it is minimal to none in 

the case of a hitchhiker) whereas social capital is based on the number and spatial 

distribution of social connections a person has and the strength of those connections 

(see Chapter 4 for more information).  Communication skills can be taught and 

learned through experience and while they are needed for interaction they are more 

complicated to quantify than train costs or amount of positive references. 

In the CouchSurfing LBSN there are three main components to gaining capital 

within the network. 

• Initial search for CouchSurfers and e-mail communication [Virtual] 

• Corporeal meeting, communication, lodging [Physical]   

• After meeting a negative, neutral, or positive reference is left and a friendship 

link may be created [Virtual] 

Location plays a role in all of these steps, but is most restrictive in the second 

step containing the face-to-face meeting.  Search and initial communication can be 

performed at a network member’s convenience from any device with access to the 

web.  Similarly, the final step can be completed at a user’s home or on the road. 
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3.3  Mobile Devices and Mining 

Mobile devices can be used more and more in the CouchSurfing process as the 

LBSN can be initially accessed using a web browser on a mobile phone.  User 

preferences for discovering new people, places, and activities can be combined with 

transportation mode choices to make recommendations (Pultar et al. 2009).  Text 

messages and e-mails can be exchanged closer to the travel date and eventually voice 

calls.  All of this is possible on one mobile device.  Even further, mobile phone 

programs such as Latitude14 and Loopt15 provide real-time location information that 

can ease the process of synchronizing space and time between members of the 

LBSN.  This can be especially helpful when a guest is in an unfamiliar environment.  

Using these services one can see each individual’s location on a virtual, interactive 

map.  These types of Location-Based Services (LBS) aid in making the transition 

from virtual to physical presence that is necessary to gain capital in the LBSN 

described in this thesis. 

Another use for LBSNs such as CouchSurfing is to use mobile devices with 

location-based technology to report nearby network members that are interesting.  At 

the basic level this includes friends and those with similar interests as is done with 

the programs mentioned above.  However, suggestions can be made for friends of 

friends where two people in the same location can meet based on their pre-existing 

tie with a middle connection.  This gives a common ground and trustworthiness 

                                                

14 http://www.google.com/latitude 
15 http://www.loopt.com 
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factor as both members know and trust the first-degree friend that links them. With 

pre-existing social networks where members have built up their connections this can 

be an effective way to build their network capital.  Given the basis that 

CouchSurfing connects travelers around the world this is a useful, global application.  

Generally, the members of this LBSN are highly mobile travelers making it quite 

likely to meet a second-degree friend, or friend of a friend, in a passive manner 

through the common, shared friend.   

The interface is similar to modern mapping applications on mobile devices where 

live location feeds of existing friend connections are broadcasted (Figure 8).  In 

addition to existing friends new suggestions are given, based on link strength, of 

currently nearby individuals that share at least one common friend node.  This 

provides an opportunity to meet face-to-face and establish a new, quality link. 
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Figure 8. Screenshot from a mobile device where green points are locations of 

suggested 2nd degree friends or friends of friends with information on the 

common friend link.  The black point is the user’s current location and red 

points are locations of 1st degree or directly connected friends. 

 

 

Users of the CS network can search for a person that shares similar interests, e.g., 

juggling.  Additionally, activities that a member considers interesting, such as 

paragliding, can be found by looking at other members’ interests and by scraping 

text from references left for the user.  Here is an example reference: 

“X hosted me for 5 days and took me out hiking the second day.  I also went out 

hiking my last two days since it was such an accessible activity.  Enjoy your trip to 

China next month.”   
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This suggests the availability of hiking near this host’s residence, which may be 

a smaller town not known for this activity.   

By restricting a search of the network by location (e.g., city and country) we can 

then use data mining to discover interesting activities.  Similarly, we can restrict the 

search by activity and find locations where they are possible.  Given an initial list of 

interesting activities (e.g., scuba, paragliding, climbing, swimming) the references 

left for network members in a specific location can be acquired through spatial data 

mining in order to get an idea of how frequently people engage in the activity at this 

location.  Initially a raw number of references mentioning an activity keyword can 

be gathered.  If desired the number may later be normalized by how many members 

currently reside in a location to get some idea of the density of the activity in this 

place.   

This is a unique form of spatial data mining and knowledge discovery as it 

utilizes social network accounts involving both locals and travelers to describe geo-

tagged locations around the world.  In the future scripts and small programs can be 

written to extract opinions and reviews of spatial information from social networks 

as described here.  These tools can be used to discover knowledge and as a starting 

point employing similar methods to those used by geospatial agents for general 

websites, see Pultar et al. (2008) and the presentation of GEDMWA in the next 

section.  
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3.4 GEDMWA: Geospatial Exploratory Data Mining Web Agent 

3.4.1 Introduction 

The amount of geospatial information available through the Internet is ever-

increasing but discovering the data and converting it to a useful format is a 

challenge. This is because of the unique combination of techniques and the necessary 

communications between the components. An increasing number of users are 

volunteering geographic information via means such as social networks, Google 

Earth16, and Wikimapia17. However, as anything published on the web is available to 

the public it is a repository of VGI.  

Internet users often provide location information, e.g., latitude / longitude 

coordinates for a video, a picture, travel destination, or other social data. In a 

Location-Based Social Network (LBSN) such as CouchSurfing (CS) each individual 

provides his or her place of residence, locations traveled in the past, locations to 

travel in the future, and more information about themselves and their connections in 

the social network.  These geographic facts come in a variety of forms, e.g., 

coordinates may be in other forms such as state plane and place names can be 

encountered such as the name of a country or region.  Hence in this context a 

geographic fact is a location in the form of coordinates or a place name.  Within a 

social network setting, data mining individual profiles to acquire the frequencies of 

                                                

16 http://earth.google.com 
17 http://www.wikimapia.org 
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place names yields information about the strength of ties between places.  For 

instance, in examining a quantity of CS profiles from Australia, place names such as 

England and the United States may occur most frequently, suggesting a stronger 

relationship and travel exchange between these places than others.  Also with social 

data mining methods the frequency of words in profiles concerning activities, such 

as surfing in the case of California, provide additional information about a place.  

The rest of Section 3.4 discusses in more detail the search for geographic facts in 

the form of latitude / longitude coordinates on the web.  Coordinates in this form 

might appear in the text of travel websites or personal blogs.  For example, an 

individual may write about a waterfall or a rare bird they saw along with coordinate 

information of where they where that comes from a GPS or other mobile device.  In 

this way one captures information about a place described by a human who has been 

to the location.  By using open source software solutions encountered 

geoinformation is stored, analyzed, queried, and visualized as the agent creates a 

data repository of what it discovers. 

This section focuses on the development, prototypical implementation, and 

testing of such a geospatial agent: GEDMWA (Geospatial Exploratory Data Mining 

Web Agent) reads webpage data, follows links, and acquires spatial information for 

use in a GIS. Data exploration using this agent can discover previously unknown 

properties of a phenomenon and add value to geographic locations through explicit 

location-based semantic data mining of the Web. The resulting information is 

visualized and analyzed after GEDMWA converts it into proper GIS and virtual 
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globe (Grossner et al. 2008) formats such as the Keyhole Markup Language (KML). 

A wide variety of user communities can then use a diversity of international sources 

to discover additional knowledge about the field of interest. 

The geospatial agent here functions using VGI put on the Web by the general 

public. This creates a large dataset with many potential data providers across the 

globe such as social network members and blog writers. It also brings into question 

who puts geographic data on the web and what is the associated quality of data (Shi 

et al. 2002).  

The goals of this research include: 

1. Create a geospatial agent to locate VGI on the Web. 

2. Produce valid geospatial data (KML, shapefiles, others) from these discovered 

data using open source software solutions. 

3.4.2 Use Cases 

GEDMWA has utility for various user communities around the globe. Take for 

example a group of mountain climbers. A blunt way of using geospatial data to find 

new areas to climb would be examining topographic maps and looking for suitable 

changes in elevation. However, this may not always yield desirable results, as blank 

mountain faces with no holds can be impossible to climb. Members of this 

community post information on the web with geographic coordinates and 

descriptions of climbing routes. With the use of a GPS receiver the general public 

can collect location data in the form of latitude and longitude among others. 
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Gathering this VGI using Geographic Information Retrieval (GIR) is possible using 

the geospatial agent developed in this research. 

The GEDMWA can be initially directed to pages on the web that contain the 

phrase “rock climbing”. A user can then specify a number of pages to consider in the 

creation of this spatial database in order to limit the search. The Java™-based agent 

searches for patterns of coordinates in the pages and creates the associated geospatial 

data files. All of these georeferences can be compiled into one source and easily 

imported into a virtual globe environment or open source GIS, such as Quantum 

GIS18, uDig19, or gvSIG20. 

Assembling these data together adds a utility value to the discovered spatial 

locations for each member of the community. Additional use cases are found in a 

variety of communities such as those concerned with geysers, historical locations, 

landmarks, or animal watching (Larson and Craig 2006). GEDMWA is able to locate 

and describe what exists in the physical world by using the virtual environment of 

the Internet. This aids in the decision-making capabilities of users as they gain a 

better knowledge about locations of interest. 

3.4.3 Related Work 

An agent can be regarded as anything that perceives its environment through 

sensors and acts upon that environment through effectors (Russell and Norvig 2002). 

                                                

18 http://www.qgis.org 
19 http://udig.refractions.net 
20 http://www.gvsig.org 
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More specifically, agents are considered computer systems that are situated in some 

environment and can act autonomously (Woolridge 1999). Agents have been mainly 

dealt with in Artificial Intelligence but have recently also gained popularity in other 

fields such as geography (Batty et al. 2003, Benenson and Torrens 2004). Sengupta 

et al. (2008) provides an extensive review of the current state of these geospatial 

agents. 

VGI harnesses the power of having geoinformation authors across the globe. The 

Internet aids in sharing this information publicly. The growth in VGI has quickly 

increased in recent years and continues into the future as an element of Web 2.0 

(Goodchild 2007). The system presented in this section utilizes VGI as a key 

component for creating geodata that are visualized in a GIS or virtual globe 

environment. The web as a source of VGI has been realized for modeling vague 

places (Jones et al. 2008) in the UK as well. It is an excellent example of the 

potential the web has for GIScience as it generates boundaries and surfaces of 

regions based on a place name.  For a further review of VGI see Section 2.1.1 of this 

dissertation. 

Turning web data into usable information is a task that can utilize methods such 

as simple data retrieval or knowledge discovery. Data mining (Han and Kamber 

2006) and its tools are critical parts of the geospatial agent. Geographic knowledge 

discovering and spatial data mining are tailored for extracting information and 

finding interesting patterns in databases with a spatial component. Miller (2007) 

describes this in further detail along with other key techniques. Specifically 
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searching for information through data mining the web is explained in detail by 

Chang et al. (2001). 

3.4.4 Methods 

GEDMWA utilizes a number of tools and steps to complete its tasks. This 

includes VGI, the Internet, data mining and creation, and GIS. The agent’s overall 

flow of data, methods, and tools is visualized in Figure 9 and described in the rest of 

this section. 

 

Figure 9. GEDMWA Data Inputs and Outputs 

 

Initially GEDMWA crawls the web from a starting URL searching for public 

geospatial data. This could be a topic search and the page returned by a web search 

engine query. It may be any valid URL and, in the interest of discovering geospatial 
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data, one that is likely to have coordinates. The agent downloads the content of the 

page using Java™ methods for URLs: 

 

URL searchURL = new URL("http://wikipedia.org");  

URLConnection urlConn = url.openConnection(); 

InputStream urlStream = url.openStream(); 

 

After the connection is opened a read method is used to acquire the entire page 

text. Valid links are saved for further investigation and later followed recursively 

(abiding by the Robots Exclusion Standard21) until they reach the user-specified 

limit. A basic text database is used for testing the prototypical implementation where 

each URL’s text is stored for later geographic data mining purposes. Future versions 

can support SQL queries utilizing more rigorous, open source database software 

such as HSQLDB22. 

Once the agent has collected the desired amount of pages it can begin the 

dissection and data mining process. The key part of this process involves the search 

for geographic coordinates. The Java™ programming language provides the 

powerful pattern-matching tool of regular expressions, which can be utilized to 

locate geographic coordinates within each page. Regular expressions allow for 

automatic retrieval of text strings containing sequences such as “dd.ddddddd” where 

                                                

21 http://www.robotstxt.org 
22 http://www.hsqldb.org 
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each d corresponds to a digit: 0 thru 9. E.g., the following code would find latitude 

decimal degrees coordinates in a form similar to “N 46.853441”: 

[NS]\\s\\d{1,2}\\.\\d{3,10} 

This searches text for an initial N or S (North or South) character, then a space 

before 1 or 2 digits followed by a dot (.) ending with 3 to 10 digits of precision. 

Similar expressions can be used to find longitude coordinates as well as coordinates 

in other formats. As another example, coordinates in the form of degrees, minutes, 

and seconds (e.g., N38° 35' 47") can be discovered by using the following code: 

[NS]\\d\\d°\\s+\\d\\d'\\s+\\d\\d\" 

This searches for either an initial N or S character followed by any two digits, the 

degree symbol, any amount of whitespace (space, tab, newline, other), any two 

digits, a single quote, any whitespace, any two digits, then finishing with a double 

quotation mark. The utility attained by harnessing the power of regular expressions 

quickly becomes apparent as many different forms of geoinformation can be 

discovered with little code. 

Once regular expression code is written in proper syntax it provides an efficient 

way to search the large text databases the agent has retrieved from the web. Text 

surrounding any discovered coordinates can be stored and attached to the location as 

an attribute. The user defines the amount of text stored in the attribute with various 

combinations tested for the initial implementation of the agent. E.g., one may specify 

to use the 500 characters preceding a discovered coordinate or the 500 characters 

following the coordinate. Storing this information provides details on the context of 
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the geospatial data including any available descriptions and metadata. The data can 

later be transformed into a standard geospatial format such as KML or a shapefile. 

The transition from the discovered text-based geographic coordinates to proper 

geospatial data is aided by the use of the open source GIS toolkit GeoTools23. 

Written in Java™, GeoTools provides helpful methods for converting coordinates 

into geospatial data formats such as those officially accepted by the OGC. Code for 

KML output was custom-made for this research (although using GDAL can provide 

even more options for geodata formats) and can be imported into a virtual globe as 

discussed in the next section. The shapefiles created by this tool can be opened by an 

open source GIS such as QGIS or uDig. 

3.4.5 Application 

The application was designed using the Eclipse IDE version 3.3.1. Initial results 

were found using the agent with various starting web locations. Internet-based 

repositories of geospatial information were found for various user communities. The 

user community of climbers is explored in more detail using results from the Google 

search engine. 

The agent created with this work retrieved resources found by searching for 

“latitude longitude climbing”, “climb crag latitude longitude”, and other phrases. 

The mass of data collected was then investigated for locations using the regular 

expressions methods described in the previous section. Coordinates were discovered 

                                                

23 http://www.geotools.org/ 
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in both decimal degrees format (e.g., 38.596389, - 110.843611) and degrees, 

minutes, seconds format (e.g., N 36° 07'19", W 85° 17'07"). Whenever a location 

was found in a page the coordinates and text near the coordinates (e.g., 300 

characters) were saved. This value is specified by the user allowing customization as 

desired. Once the coordinates and attributes were discovered the agent began the 

geodata creation process. In this example all of the discovered data were then used to 

create new GIS data (Figure 10) and virtual globe data (Figure 11). 

 

Figure 10. Agent’s shapefile results in Quantum GIS. 
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Figure 11. Agent’s KML results in Google Earth 
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In the above figures a selection of resources discovered in the Americas is 

visualized. Additional information about each location is stored in an attribute table 

for the GIS data and in a description tag for the KML data. In creating the KML data 

a new Placemark Feature with associated Geometry is made for each location the 

agent discovers. Once the data files are created the user is able to perform any 

further operations desired using their tools of choice. 

3.4.6 Discussion 

The majority of the computation time for this agent depends on the speed of data 

retrieval from the web. Given that this agent can follow links from one country or 

continent to another, the amount of time an execution takes is highly variable. Times 

varied from a few seconds to many minutes in test runs with the prototype. The 

length of time it takes to retrieve data depends on the bandwidth of the system 

running the agent. The rest of the Java™ code utilizes regular expressions and basic 

input and output (I/O) techniques inheriting the efficiency of these methods as they 

are implemented in the language. 

Quantification of data quality is a valid topic to be addressed in this context. This 

relates to quantifying the amount of value added to a discovered piece of 

geoinformation and assessing the data source. Identification of IP addresses can be 

used to determine general locations of persons providing VGI. These sources (e.g., 

Internet cafes, libraries) lend a starting point for establishing levels of data quality 

that pertain to particular user groups. 
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Determining the validity of discovered information for particular users is a task 

that can be approached from multiple directions. One initial method involves using 

cross page correlation where user communities specify a quantity that is a critical 

threshold for hinting at valid geospatial information. E.g., the user can specify that 

any discovered location and keyword pair be found at least 5 times before being 

stored in the database. Given issues of scale and resolution a buffer range can be 

specified as well, e.g., the 5 or more data entities must be within a circle of radius 

100 meters to be considered appropriate for the user’s dataset. These values vary 

between user groups and may be tweaked to a level that is most useful by the 

particular people searching for new knowledge. 

With this agent implemented one begins to see how such a system adds value by 

synthesizing the collected data coordinates with useful information. An essential 

characteristic of deciding how much value the agent can add is whether or not the 

integrated data affects a decision (Frank 2003). Other variables to consider in 

quantifying the amount of value added to a location is the quantity of people in a 

specific user group in addition to the size and quantity of the database created for 

new locations. Currently for each location the coordinates, source page, and 

description information are gathered but adding additional attributes such as the 

amount of links to other pages can be used as a component of measuring and 

quantifying added value. Allowing for variability in the amount of text collected 

from a page provides a tool for analyzing how much data is needed to create useful 
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information.  For instance, one may collect 300, 500, and 700 words surrounding 

location texts and then examine what amount works best for the context. 

3.4.7 Conclusions and Future Work 

This section provides an implemented tool for searching the web for location 

data, amassing these data and mining them for coordinates, then creating new pieces 

of geodata. The amount of information gained varies between user groups. However, 

this agent does not retract value but rather adds value to any location data it 

discovers and creates a central repository available for further analysis. This research 

is also usable for exploration of the various types and quantities of geoinformation 

that users make available on the web. Finding common geospatial data formats 

published on the web will make this tool even more useful to additional user 

communities gaining utility from this research. 

Adding a temporal extension to this agent would deliver both geospatial and time 

information pertaining to how up-to-date the created data is. This adds another factor 

for the relevancy and value of the added information. Utilizing HTTP headers 

retrieved via an HTTP request of a URL provides a value “Last-Modified” that tells 

how recently a page has been updated. The agent can then store this information with 

the geospatial data making it available for use in the analysis. 

This work continues into the future with support for different types of 

geoinformation available on the web, such as Universal Transverse Mercator (UTM) 

and state plane coordinates. Here possibilities are discussed concerning the abilities 
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attainable by combining geospatial agents with VGI, web crawling, and geospatial 

data mining and creation.   

These methods are useful for a variety of reasons when combined with social 

network data.  One is for analyzing the contents of profiles within social networks.  

For instance, data mining techniques used on web-based social network profiles 

provide details of what terms are most prominent.  A prototype would do this for 

different geographies, e.g., separate datasets of profiles from the USA, England, and 

Australia, to demonstrate similarities and differences in word use, temporal 

descriptions, and presence of popular place names.  Hence one would answer 

questions about what activities are taking place in a location and how a language is 

used differently in distinct regions.   

Another utility of social network data mining is for creating a database of social 

network members, storing desired properties of each individual, e.g., languages 

spoken, number of pictures uploaded, to be used with analysis methods.  It would 

answer questions about the distribution of languages within the network and which 

regions tend to have more detailed profiles.  The next section uses an online survey 

in order to collect demographic data about CouchSurfing members and examine the 

influence of geography, age, and gender on social network participation. 
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3.5 Effects of Demographic Variables on CouchSurfing Activities 

3.5.1 Introduction 

This section uses survey methods to further examine how characteristics of 

CouchSurfers affect their use of the network.  The work was done in order to 

examine real world members of the social network and their different levels of 

involvement.  A survey was performed that gathered data from over 200 participants.  

Hence the sample data is drawn from the population of CouchSurfing network 

members.  See the Appendix of this dissertation for the full survey.  These data were 

then used with count-based models to see the effects of demographic variables on 

CouchSurfing activities.  

Statistical methods are used in a large assortment of cases to identify, study, and 

solve a variety of problems in transportation (Goulias 2003).  Data are collected and 

analyzed to aid in decision-making and understand complex processes.  Statistical 

methods are not perfect hence errors and approximations may not always lead to 

appropriate actions.  However, we are always searching for additional knowledge to 

advance our models, as model predictions are often better than nothing.  

Furthermore, there are future opportunities for social network researchers to utilize 

statistical methods for analyzing social network issues such as network measures and 

structures (Knoke and Yang 2008). 

There are multiple steps in turning data into useful information.  After data 

collection an appropriate model needs to be chosen based on characteristics such as 
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the type of data (nominal, ordinal, interval, ratio, binary) and the phenomena that are 

being studied.  While a complete coverage of all estimation models (such as those 

for discrete choices, logit, probit) is outside the scope of this writing, the appropriate 

family of models for working with counts of trips, CouchSurfing guest activities and 

CS hosting activities, are those known as count-based models.   

The notion of count data models stems from the need to model processes that 

involve counts of activities such as trips or changes.  Hence these counts are positive 

integers describing something such as the number of times an individual has 

participated in an activity.  Therefore, using standard regression techniques is 

inappropriate, as it would yield incorrect results by predicting negative values for 

scenarios involving positive counts (Washington et al. 2003).  

The Poisson regression model from Washington et al. (2003) is defined as: 

€ 

P(yi) =
EXP(−λ)λi

yi

yi!
     (Equation 1) 

with P(yi) being the probability of having yi events.  For example, if one were 

researching grocery store robberies P(yi) would be the probability that grocery store i 

would have yi robberies per year. Poisson parameter λi is the expected amount of 

robberies per year at grocery store i where  

λi = EXP(βXi)      (Equation 2) 

and  

LN(λi) = βXi     (Equation 3) 
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with β being the vector of coefficients and Xi the explanatory parameters.  To 

estimate this model standard maximum likelihood methods are used with likelihood 

function: 

  (Equation 4) 

and log likelihood function: 

  (Equation 5) 

Ideally with the Poisson model the mean and variance are to be equal: E[yi] = 

VAR[yi].  However, if the mean is greater than the variance the data is 

underdispersed and if the mean is less than the variance the data is overdispersed. 

Examples and discussion of dispersion can be found in Karlaftis and Tarko (1998).   

The negative binomial model addresses this issue and is formed by changing 

Equation 2 to look as follows: 

λi = EXP(βXi + εi)      (Equation 6) 

with the new term being gamma-distributed with mean 1 and variance α2.  This 

allows the mean and variance to differ resulting in: 

VAR[yi] = E[yi][1 + αE[yi]] = E[yi] + αE[yi]2 (Equation 7) 

Hence there are different methods available within the family of count-based 

models and the researcher must make an informed decision as to which is most 

appropriate, for an example see Ma and Goulias (1999).  This decision is based on 
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issues such as the knowledge of the activity behavior, the dataset, influences of each 

variable, and feedback that results from testing a variety of methods.  Therefore a 

variety of methods will be tested below and decisions will be based upon multiple 

factors. 

3.5.2 Data Collection 

In this work 228 members of the CouchSurfing project from over 35 countries 

(see map in Figure 12 and distribution in Table 3) completed a survey to address the 

following hypotheses: 

• Members of the CouchSurfing social network with more years of age tend to 

host more than younger members. 

• Male users tend to play the role of guest more often than females. 

Hence the hypotheses state that hosts are more commonly older and female while 

guests are more likely male and have less years of age.  This survey’s questions 

pertained to the number of trips a member had taken in the past year using 

CouchSurfing, i.e., the count of how many times they had been a guest. The 

participants also provided the count of how many times they had been a host in the 

past year.  Demographic data were also collected: 

• Age 

• Gender 

• Current country of residence 

Additional explanatory variables collected for each individual include: 



 

 64 

• Whether they travel alone or with others 

• If they use CS for any of the following purposes: tourism, business, study, 

cultural, language 

 

Figure 12. Map showing survey participant countries as shaded, distribution in 

Table 3. 

 

 

After acquiring human subjects approval from UCSB and before launching the 

survey publicly, a collection of local Santa Barbara, California, CouchSurfers was 

selected as a research focus group.  These ten individuals were then invited to appear 

in person for the focus group gathering where they received a free meal and survey 

purpose and clarity was discussed.  After this meeting, the survey was posted in 

message forums on the CouchSurfing.org website with no incentives resulting in 228 

participants. 
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The 228 observations in this dataset had an average age of 32.3 and 38% of the 

participants were male meaning 62% were female.  Females in this collected dataset 

were more willing to give their time since they represent 43% of the 2.5+ million 

members of CouchSurfing on 1 March, 2011.  In future surveys, techniques may be 

used to ensure the dataset has more males than females.  The ages of individuals that 

completed the survey varied between 19 and 65 whereas the ages of the 2.5+ million 

members of CS are between 18 and 89.  Last, the average age in this dataset, 32, was 

slightly higher than 28, which is the average age of the 2.5+ million CouchSurfers in 

March 2011.  While the collected dataset is not perfect, it represents a variety of the 

geographies and backgrounds of individuals that form the CS social network.  The 

full descriptive statistics are in the figure below.  

 

Figure 13. Descriptive statistics for sample containing 228 observations. 

 

These variables are described below: 
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• GUEST: Number of times the individual has been a guest in previous 365 

days 

• HOST: Number of times the individual has been a host in the previous 365 

days 

• AGE: Age of the individual 

• MALE: Variable for gender: 1 for male, 0 for female 

• PURPBIZ: Binary variable stating whether or not the member uses CS for 

business purposes. 

• PURPTOUR: Binary variable stating whether or not the member uses CS for 

tourism purposes. 

• PURPSTUD: Binary variable stating whether or not the member uses CS for 

study purposes. 

• PURPCLTR: Binary variable stating whether or not the member uses CS for 

cultural purposes. 

• PURPLANG: Binary variable stating whether or not the member uses CS for 

language purposes. 

• TRAVALON: Binary variable stating whether or not the member travels 

alone when they use CS as a guest. 

3.5.3 Count-based models 

The count-based models used in this analysis were implemented in the LIMDEP 

software package NLOGIT 4.0.1.  Initially all of the variables concerning 
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demographic information, purposes, and traveling party composition were used to 

describe guest and host activities.  This was done using Poisson and Negative 

Binomial models.  Additionally this brings about the concept of Zero-Inflated 

Poisson (ZIP) and Zero-Inflated Negative Binomial (ZINB) models.  These Zero-

Inflated models handle situations where zero values of counts (guest and host 

activities here) can occur from qualitatively different situations (Washington et al. 

2003).  One situation for a zero value in the host count is that the individual has not 

hosted during the observation period (previous 365 days).  A different situation for a 

zero value is the lack of an ability to host due to conditions such as unwelcoming 

roommates. Hence the zero-inflated models will also be examined with the collected 

dataset.  

The histograms in Figures 14 and 15 show the distributions of the data for guest 

and host events.  Here it is apparent there is inflation in zero values, e.g., 51 of the 

228 individuals in the study had not participated in a guest event in the past year.  

This may be for qualitatively different reasons as explained in the previous 

paragraph but these graphs of activity frequencies further reiterate the potential use 

of zero inflated methods of analysis.  
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Figure 14. Histogram of guest counts for dataset of 228 participants. 

  

 

Figure 15. Histogram of host counts for dataset of 228 participants. 
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The initial runs in LIMDEP of the four models (Poisson, Negative Binomial, 

ZIP, ZINB) with GUEST as the dependent variable returned the following results: 

 

Figure 16. Poisson model results. 
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Figure 17. Negative Binomial model results. 
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Figure 18. Zero-Inflated Poisson (ZIP) Model Results 
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Figure 19. Zero-Inflated Negative Binomial (ZINB) Model Results 

 

 

Given the discussion of the phenomenon and its zero-inflated property, one 

would suspect the ZIP or ZINB to be appropriate in this scenario and in the results 

above this is shown to be the case with ZIP.  As described in the figures 17 and 18 

the Vuong statistic is used to test whether or not a zero-inflated model is favored.  In 

the case of ZINB, the value 1.8622 does not strongly favor or reject ZINB since it is 

neither greater than 1.96 nor less than -1.96.  However, the Vuong statistic for the 

ZIP, 5.2702, favors using ZIP.  With the ZIP all of the independent variables are 

significant at the 5% level with the exception of PURPSTUD (.3279).  As a result 

this variable was removed from further analysis.  The lack of significance of this 

variable (individuals using the CS network for the purpose of study) may be a result 
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of a small dataset or that people really are not using CS for study purposes.  The 

latter is plausible as other purposes (such as business, tourism, and language) may be 

a much more common use of this social network.  From these results the influence of 

these variables is shown to be positive using ZIP.   

An additional test was also done to examine the fit of the four models: Poisson, 

Negative Binomial, ZIP, and ZINB.  This involved taking the predicted value for 

each model and calculating the difference between the predicted value and the actual 

value for each of the 228 individuals in the survey dataset.  As an example, imagine 

that the ZIP model has predicted that a particular individual would have a guest 

count of 15 according to their values for the variables used in this model: MALE, 

AGE, PURPBIZ, PURPTOUR, and so on.  There is also the actual count of guest 

activities that the individual reported in the survey results; for the example this 

particular individual reported 17 guest activities.  Hence the absolute value of the 

difference between the observed (17) and predicted (15) is 2.  This was done for all 

of the 228 individuals and each of the four models.  The 228 absolute values of the 

difference were summed for each of the four models resulting in a value that 

describes how well one model predicted vs. another.  These calculated values are 

below in Table 2: 

Table 2. Differences between models for observed and predicted values. 

Poisson Negative Binomial ZIP ZINB 

1536.13 1544.58 1435.38 1412.80 
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These results highlight that the Zero-Inflated versions of the models were better 

predictors: 1536.13 vs. 1435.38 and 1544.58 vs. 1412.80. This further suggests the 

appropriateness of the Zero-Inflated models for this work as was discussed earlier 

and shown in the histograms. While the ZINB and ZIP values above are close, given 

my extensive experience with the social network the independent variables used in 

the model (MALE, AGE, PURPBIZ, PURPLANG, TRAVALON, etc.) do have an 

effect on a CouchSurfer’s count of activities in the network.  Given that those 

variables are influential and significant in the ZIP model, it remains appropriate for 

this research. 

To examine the hypotheses stated above, concerning age and gender, the ZIP 

model is used for guest and host counts with the PURPSTUD variable removed.  The 

results are shown in Figures 20 and 21. 
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Figure 20. ZIP for Guest Counts 
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Figure 21. ZIP for Host Counts 

 

 

Again we see that the Vuong statistic (5.2730 and 5.9337) favors the use of ZIP.  

Between these two results one sees the influence of different demographic variables 

on an individual’s activity as a host or as a guest.  With respect to gender, the 

coefficient for MALE in the ZIP for guest counts, .4835, is positive as it is in the ZIP 

for host counts, .2563.  Thus in this dataset male CouchSurfers are more likely to be 

guests and hosts.  Hence the males in this sample are traveling and hosting more 

with CouchSurfing, which may be related to issues of safety for women travelers.   

With respect to age variable the coefficient in the guest model is smaller, .0034 

vs. .0154 in the host.  Thus meaning that older CouchSurfers here have higher counts 
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of hosting activities.  This may be due to older people being more settled and 

generally having more space in their home for hospitality.  Older individuals may 

also have an “empty nest” once their children have grown up and moved away, 

leaving space for guests such as CouchSurfers. 

Concerning the variable of using CS for business purposes (PURPBIZ) the 

coefficient for being a guest is larger than that for being a host, .3566 vs. .21197.  

This suggests using the social network for business has a stronger influence on the 

number of guest activities than the number of host activities.  Those that are guests 

more often than hosts have the mobility to achieve their business goals on a global 

scale.  On the other hand, those who host more often have to wait for someone to 

arrive in order for them to share any business purposes.  One example is an 

individual attending a conference or meeting and using CS to find a place to stay vs. 

other lodging such as a hotel.  In this example the individual is a guest and has the 

mobility to stay with any member on any continent.  If a less mobile individual, who 

participates in more hosting activities, also has a restaurant business, they are more 

constrained by other factors that limit the amount of guests they receive such as the 

appeal of their city for travelers. 

The PURPTOUR variable also has a larger coefficient in the guest counts (.3217 

vs. .2288) for this sample hence influencing an individual’s count of guest activities 

more than their hosting.  Those that use the social network more for traveling and 

being a guest can be tourists more so than individuals that are more stationary and 

spend most of their time being a host.  The opposite happens in the case of the 
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PURPCLTR variable (.1715 in guest counts and .3733 in host counts) suggesting 

hosts are welcoming people into their home for culture sharing purposes.  This may 

also have an influence on a host’s preference to have guests from far-away places or 

countries other than their own.   

With the variable for language purposes (PURPLANG) there is a flip from 

positive to negative in the sign of the coefficient: .3384 for guest counts and -.1081 

for host counts.  Thus using the social network for language purposes in this sample 

is more associated with guest activities than host activities.  An individual’s setting 

plays a role in one’s ability to learn a foreign language where immersion in the 

foreign country is suggested as a good strategy for learning the appropriate language.  

This is the role a guest can play more easily than a host since they are more mobile.   

The last variable, TRAVALON, describes “with whom” (Goulias and Kim 2005) 

an individual travels or if they travel alone when they are a guest.  Here there is 

another switch in the sign of the coefficient from positive to negative: .1573 for the 

guest counts and -.1419 for the host counts.  This suggests that those who travel 

alone are likely to participate in more guest activities than host activities.  An 

independent, solo traveler may feel more confident in being in a foreign place and 

thus use the network more for touring purposes.  Whereas an individual that does not 

prefer to travel alone can feel more comfortable in their home location and 

participate in more hosting activities. 

In the previous models geographic elements are implicit such as where someone 

has traveled and where their guests have traveled.  The following uses more explicit 
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geographic details derived from the country of residence variable collected for each 

of the 228 survey participants.  The map in Figure 12 highlights the countries of 

residence for the participants and these countries are listed in Table 3 along with a 

count of how many are from each place.  Table 4 shows the counts of participants 

per continent. 

 
Table 3. Counts of survey participants with country of residence. 
 
Country Count Percent of Sample 
Argentina  4 1.7 
Australia  1 .4 
Austria  19 8.3 
Brazil  20 8.7 
Canada  28 12.2 
Cape Verde  1 .4 
China  2 .8 
Colombia  4 1.7 
Costa Rica  1 .4 
Denmark  1 .4 
France  10 4.3 
Germany  17 7.4 
Ghana  1 .4 
India  4 1.7 
Indonesia  9 3.9 
Ireland  2 .8 
Israel  16 7.0 
Italy  12 5.2 
Moldova  1 .4 
Morocco  1 .4 
Netherlands  3 1.3 
New Zealand  1 .4 
Oman  1 .4 
Peru  1 .4 
Philippines  1 .4 
Poland  2 .8 
Romania  1 .4 
Russia  1 .4 
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Serbia  1 .4 
Singapore  7 3.0 
Slovakia  2 .8 
South Africa  5 2.1 
Spain  1 .4 
Sudan  1 .4 
Sweden  1 .4 
Switzerland  1 .4 
Turkey  4 1.7 
United Kingdom  7 3.0 
USA  30 13.1 
Vietnam  3 1.3 
 
 
Table 4. Counts of survey participants with continent of residence. 
 
Continent Count Percent of Sample 
Africa 9 3.9 
Asia 48 21.0 
Europe 81 35.5 
Latin America   30 13.1 
North America  58 25.4 
Oceania 2 .8 
 

The following six countries were chosen for further analysis due to their counts 

being 15 or greater: Austria, Brazil, Canada, Germany, Israel, USA.  Binary dummy 

variables were created for each of the respective countries and count-based models 

are used to examine whether or not these countries of residence play a role in guest 

and host activity counts.  Here again the Zero-Inflated Poisson model is used as it is 

appropriate given the Vuong statistic, significance of variables, and predicted 

number of zero counts.  Below are the ZIP results for guest and host counts using the 

country variables along with those of age and gender. 

 

 



 

 81 

Figure 22. ZIP for Guest Counts with Country of Residence 
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Figure 23. ZIP for Host Counts with Country of Residence 

 

 

After introducing this country of residence data the influence of gender on an 

individual’s role in the network remains similar.  The guest model has a positive 

gender coefficient as does the host model meaning guests and hosts are more likely 

to be males.  The age variable is not significant at the 5% level in the guest model 

here hence no conclusions are made with respect to age.  The country variables 

significant in both guest and host models are Austria, Germany, and USA.  Between 

these three countries the coefficient for the USA is the lowest, suggesting that in this 

sample the social network members from the USA are participating in less guest and 

host activities compared to those in Austria and Germany as well as the countries not 
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included in the model which have a coefficient of zero.  This may be due to 

contemporary travel trends or the recent status of economies.  Also of note here is 

how much German members stand out with respect to hosting activities, a much 

higher coefficient than Austria and the USA, suggesting Germany is quite a 

hospitable region.  With the sample size of 228 the counts of individuals in these 

countries of residence were all 30 or less (Table 3) and this resulted in a number of 

variables being insignificant.  The next models use the continent of residence data 

shown in Table 4, which have larger counts of individuals. 

These four continents from Table 4 were chosen for further investigation in a 

count-based model scenario: Asia, Europe, Latin American, and North America. 

Each of the four continents has its corresponding binary dummy variable that is used 

in the ZIP model along with age and gender variables.  The predicted number of zero 

counts, Vuong statistic, and significance of variables suggest a fit for the ZIP model 

as shown below in the following figures.   
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Figure 24. ZIP for Guest Counts with Continent of Residence 
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Figure 25. ZIP for Host Counts with Continent of Residence 

 

  

This model agrees with the previous models that in this sample guests and hosts 

tend to be male more than female.  The age variable is significant in both ZIP models 

using continent data and the change of sign (-.0023 and .0154) between guest and 

host indicates that the older a person gets the less they will participate in guest 

activities but they will participate in more hosting activities.  As mentioned 

previously some explanations for this may be due to mobility at different ages and/or 

stages of life and an older person having a higher likelihood of having accumulated 

more resources to share with others.  The continent data shows Europeans being the 

most active in this sample for both guest and host activities whereas the least active 

here are those in North America.  Another interesting point is where Latin America 
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stands in its performing of guest activities vs. host activities.  In the guest model the 

coefficients for the continents of Asia (.6711), Latin America (.675), and North 

America (.6327) do not vary greatly but in the host model Latin America separates 

itself more from North America and Asia (1.0576 for Latin American vs. .813 for 

North America and .9675 for Asia) suggesting that Latin America engages in more 

hosting activities than the other two continents.  This hints at members of the 

CouchSurfing social network in Latin America being more hospitable but also may 

be a result of economic restraints.  For example, countries in Latin America are not 

members of the USA visa waiver program.  Hence if members in these locations 

wish to participate in this social network it may be easier for them to play the role of 

host vs. guest.  Last, this model suggest that Asia, Europe, Latin America, and North 

America with their positive coefficients have higher frequencies of guest and host 

counts than Africa and Oceania. 

3.5.4 Conclusions and Future Work 

This section has used data from a survey of 228 individuals from the 

CouchSurfing social network.  Count-based models have been used with this sample 

to examine characteristics that affect how much an individual performs host and 

guest activities.  Future research will be done to work with larger datasets that 

contain members from more locations.  Additionally, more variables (such as 

positive, negative experiences, strength of connection with friends) will be collected 
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to further determine the influences for an individual to perform one role in a social 

network vs. another role.   

Regarding the initial hypotheses, the count-based models have suggested that in 

this sample older members are hosting more and male users are being guests and 

hosts more often than females.  Future work may also be done to examine as to why 

males are traveling and hosting more than females.  It is also of note that the 

estimates the models provide are indeed estimates and more work with random, 

larger samples will be helpful in further investigating the hypotheses.   

Some ideas for why these differences in age and gender are happening are given 

above but a deeper explanation is valuable to further fine-tune the social network as 

a whole such that it continues to be successful.  Even though CouchSurfing members 

are the greater population studied here these results may be of use to other travel and 

social networks.  The results can help individuals associated in all facets of tourism 

(such as transport, lodging, alimentation, tours) to better understand how to serve 

their clients and specifically what are the characteristics of the clients they are 

serving.  Future samples can be gathered from other populations in order to explore 

the differences and similarities in various populations.   

In this sample whether or not the participants travel alone was used as an 

independent variable. An individual may state they are a solo traveler because they 

are the only one staying with a host.  However, this person could be traveling with 

others that are staying with different hosts.  Does this count as truly traveling alone?  

The entire traveling party size and its composition is an intriguing topic for future 
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work.  For instance, what differences and similarities are there between traveling 

families (e.g., mother, father, and children) versus a group of friends?  Hence there is 

interaction and schedule coordination between multiple guest travelers that may be 

collected in future strategic surveys.  

The use of geographic information in the form of countries and continents further 

reiterates the influence of age and gender on travel while suggesting how the 

location where a person lives can affect their role and activity in a global, Internet-

based social network.  All of this comes together and highlights the intrinsic 

connection between virtual and physical presence in modern, Internet-based social 

networks. 

The third chapter tackled the third and fourth objectives in Section 1.2 which 

concern geospatial data mining and the effects of demographic variables on social 

network activity. Mining social network data to find and discover activities or 

connections between locations is a useful element to add to the conceptual model 

from the previous chapter such that individuals can plan their travels using activity 

information.  This would allow for an individual to first choose an activity in which 

they wish to participate and then the corresponding potential locations are presented.  

Likewise the demographic variables relate to the CS network as a whole such that 

one is aware of what demographics are using the network and to what extent.  Thus 

if the CS network desires to increase activity levels of certain roles with existing 

members these results are a starting point for who to target for what. 
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4. Location Based Social Network Capital 

4.1 Social networks and measures of social capital 

Currently, there is limited knowledge about the relationships connecting social 

and spatial interactions (Carrasco et al. 2008, Axhausen 2005, Winter and Robins 

2007). Yet Internet-based social networks are pervasive in the present day and this 

research adds to our knowledge of them by explicitly combining spatial behavior 

with social networks. “The Internet leads to new forms of social capital that cannot 

be easily captured with existing forms of measurement” (p. 124,  Quan-Haase and 

Wellman 2004). Measurement approaches have been suggested for Facebook™ 

(Ellison et. al 2007) and mental health (Congdon 2010) but for social networks with 

physical and virtual location requirements (Pultar and Raubal 2009a) techniques for 

assessing social capital have not been explored.  Social capital in social networks 

with both physical and virtual location requirements is addressed in this chapter.  

The proposed technique makes use of the geographic distribution of an individual’s 

connections.  Also, the various roles a user performs in the network are drawn upon 

in these methods for social capital.  The main goal of this chapter is to develop a 

formal measure for social network capital considering physical and virtual location 

and test it in a real-world scenario. 

Modern digital social networks are commonly embedded in the virtual world.  

Recent technologies have made it easier for individuals to share a location with 
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increasing mobility using wireless and handheld devices (Raubal 2011).  This 

affords a return of social networks to the real, physical world.  Scenarios utilizing 

these dimensions are referred to as Location Based Social Networks (LBSN), which 

are “social network services where people can track and share location related 

information with each other, via either mobile or desktop computers” as defined by 

the 2009 International Workshop on LBSN (Zhou and Xie 2009).  See Section 3.1 of 

this dissertation for more about LBSN.  Given the steady importance of an 

individual’s location these LBSN have an increasing utility along with unique forms 

of social capital associated with them. 

In the CouchSurfing (CS) social network members perform both virtual and 

physical events, making it a good fit for this research. The reader is directed to 

Section 2.1.2 above for a review of the CS network. 

Time geography (Hägerstrand 1970) has been used to represent paths of 

individual movements through physical space for various periods of time (Frändberg 

2008).  Though in this network both travel movements as well as stationary hosting 

activities are key components for an individual using the network. The stationary 

hosting activities are virtual travel instances where culture, language, and other 

information are exchanged.  Hence time geography principles will be used here for 

this combination of physical and virtual travel. However, in time geography an agent 

is at one place at one time in the physical travel sense.  Yet here we are suggesting a 

host can perform virtual travels by hosting someone from another place as they 

experience language, culture, food, and so on.  Additionally, a person can host more 
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than one person at a time in a sense being at multiple locations at one time, e.g., 

hosting a person from Germany at the same time as hosting a person from Japan. 

Hence this one-to-one relationship is extended in the given scenario.  

A 3-D spatiotemporal visualization technique utilizing these concepts is 

implemented. This demonstrates a user’s social network capital growth with respect 

to their participation level and travel movements. In addition, equations are 

presented as a complementary quantitative approach for measuring social network 

capital combining virtual and physical spaces.  This chapter specifically addresses 

the following research questions: 

• How is an individual’s social network capital represented in a setting 

combining physical and virtual spaces? 

• How do geographical distances influence measures of social capital? 

• How can different roles of a member in a social network affect social capital?   

Social capital combines experience, activity, and respect among other concepts.  

Regarding a digital social network, interactions occur between members that affect 

their ability to use network resources in the future.  Measures of an individual’s 

capabilities are influenced by their previous actions.  A higher number of established 

connections signifies a person’s involvement within the network, which means 

higher levels of trust from others in the network.  In addition to the amount of links 

an individual has, the distance (geographic, cultural, international borders, or other) 

of each friend plays a part in the overall measurement of one’s commitment to the 

network.  Last, members of a social network perform different functions or tasks for 
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the group, e.g., administrative vs. publicity.  The role (e.g., accountant, host, 

president) of each individual affects their measure of social capital as network 

members see some positions as more critical than others. 

An experiment is performed as part of this research to test the appropriateness of 

the components given in the above paragraph. Data for this chapter is acquired from 

the Internet-based CouchSurfing network. Individual travel activity profiles are 

created from data describing where network members have stayed.  Using this data 

combined with time geography results in 3-D geovisualization of social network 

capital.  In addition, the proposed equations provide a quantitative approach for 

measuring social capital in the network.  The survey is performed to determine 

whether this capital measure reflects the view of experienced users.  These results 

answer questions of travel behavior using physical and virtual spaces concerning:  

• Representation of social capital, both visual and computational. 

• Utility of a geovisualization resource showing an individual’s social network 

activity: spatiotemporal variation, breadth, and intensity.   

• Influence of geography and location on an individual’s social capital. 

• Change in social capital worth between different roles of network members. 

The purpose of this chapter is to describe social capital measures in social 

networks with a particular focus on the spatial distribution of connections and 

different member roles.  The next section discusses related work in the fields of 

location based services and social capital.  Section 4.3 presents methods for 

measuring social capital in social networks.  The design of the experiment developed 
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to evaluate these measures is introduced in Section 4.4.  Section 4.5 reports the 

results of the experiment and Section 4.6 discusses these results.  The chapter 

concludes with a final discussion and areas for future research.  

4.2 Related Work 

Time geography (Hägerstrand 1970) focuses on the individual’s movement 

through space and time.  See Section 2.1.5 for a review of time geography.  The time 

scale pertinent in this work is selective (Frändberg 2008) and on the order of months 

rather than hours or one day.  

With increasing availability and coverage of Information and Communication 

Technologies (ICT), time geography and its integration with ICT is an active topic 

among researchers.  Raubal et al. (2004) use location based services (LBS) and an 

extended theory of affordances with time geography to focus on an individual’s 

specific preferences.  An overview of the interaction between human activity-travel 

behavior and ICT is given by Kwan et al. (2007).  Couclelis (2009) presents a new 

conceptual framework for time geography with a focus on ICT. 

Social capital has become a more and more popular term in the recent decades.  

The precise definition has been debated and that evolution has been well analyzed 

(Fulkerson and Thompson 2008, Schafft and Brown 2003).  Theoretical frameworks 

have been developed (Coleman 1988) but some present social capital as a process 

(Putnam, Leonard, and Nanetti 1993) and others as a resource (Bourdieu 1983, 

Loury 1977).  There are also those that examine this concept given the long ancestry 
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of the human species.  From the Journal of Economic Psychology there is the 

evolutionary psychologist’s view that “social relationships that do not even 

indirectly or remotely contribute toward individuals’ reproductive success do not 

count as social capital” (p. 877, Kanazawa and Savage 2009). The final, lasting 

definition of social capital may use ideas from multiple camps, but for now the term 

remains heavily disputed.   

Putnam (1995) defines social capital “by analogy with notions of physical capital 

and human capital - tools and training that enhance individual productivity - "social 

capital" refers to features of social organization such as networks, norms, and social 

trust that facilitate coordination and cooperation for mutual benefit.” (p. 67) There 

are issues of scale with social capital as it can pertain to an individual, a group of 

people, a city, or a government.  The ways these analysis units gain and lose social 

capital vary widely and this makes their quantification complex.   

Social capital can offer a different perspective to economic methods: “Current 

interest in the concept of social capital in the field of national development stems 

from the limitations of an exclusively economic approach toward the achievement of 

the basic developmental goals…” (p. 529, Portes and Landolt 2000).  Socialization 

methods have changed over the decades with more virtual relationships becoming 

available.  Putnam (2000) discusses the increasing disconnect individuals have 

within their homes and communities.  He also discusses bridging and bonding social 

capital, which are sometimes referred to as weak and strong ties (Grannovetter 

1973).  Bridging social capital or weak ties are acquaintances that are not very close 
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but where a lot of information is shared.  Strong ties are more likely family members 

and best friends that can provide emotional support whereas a new job offer is more 

probable to come from a weak tie.  In the network discussed here most of the 

connections will be of the bridging capital form but some develop into bonding 

capital. 

4.3 Capital Measures 

As discussed in the related work section, social capital means different things to 

different people.  Generally social capital has an effect on a person or group’s 

abilities and a higher amount of social capital increases their productivity.  With an 

egocentric approach the raw number of connections for an individual is an indicator 

for their amount of social capital.  Characterizing these connection links as either 

weak or strong ties affects the influence of each tie.  In a modern digital social 

network such as LinkedIn™ or Facebook™ a raw count of “friends-links” is a 

measure of social capital.  This is represented as: 

 

€ 

Ct = Nl        (Equation 8) 

 

where Ct is the total measure of an individual’s social capital as defined by Nl, 

the number of links or connections an individual has. 
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Here a person that maintains a larger social network has greater access to more 

resources, e.g., employment opportunities in the case of LinkedIn™.  This is a basic 

approach that leads to questions such as:  

• How much more capital do strong ties provide vs. weak ties? 

• How does real-world distance between individuals shape their capital?  

The methods proposed in this section address the questions of how different roles 

in a social network affect social capital combined with how geographic location 

influences a person’s social capital. 

We will use the CouchSurfing (CS) network (Pultar and Raubal 2009b) 

described in Sections 4.1 and 2.1.2 as a case study. In this social network there are 

distinct roles that individuals perform in the network, e.g., being a guest vs. being a 

host.  Additionally, there is the breadth of international network members with 

individuals on each continent (See Section 3.5).  This provides a geographically 

spread network with which to study the influence of location on social capital with 

the following methods. 

Thus, for an individual in the CS social network, the total measure of social 

capital (Ct) can be calculated according to the following equation: 

 

€ 

Ct =αCg + βCh      (Equation 9) 
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where Cg is an individual’s network capital measured by how many guests an 

individual has had and the proximity of each guest.  The number of hosts an 

individual has had and the proximity of those hosts determine the value for Ch. The 

weights, 

€ 

α  and 

€ 

β , are used to put more influence on having guests or having hosts.  

The sum 

€ 

α  + 

€ 

β  = 1 and an equal weighting would signify both weights to be 0.5 

whereas other values for 

€ 

α  and 

€ 

β  would stress the significance of one activity over 

another.  The initial magnitudes for 

€ 

α  and 

€ 

β  are empirically derived from a survey 

of experienced network members.  The components Cg and Ch are defined by the 

following equations: 

 

€ 

Cg = [Dg (
i=1

i=Ng

∑ i)]
1
2

                    (Equation 10) 

where  

 Ng = Number of guests an individual host has had for the given time interval 

and 

 Dg = Distance function to compute distance of guest i from the individual 

host 

 

€ 

Ch = [Dh (
j=1

j=Nh

∑ j)]
1
2

     (Equation 11) 
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where  

 Nh = Number of hosts for which the individual has been a guest within the 

given time interval and 

 Dh = Distance function to compute distance of host i from the individual 

guest 

 

The reasoning behind these equations is that distance has an influence on social 

capital.  Thus social capital is also composed of a measure of how near or far a social 

network connection is.  The measure is more than how many ties an individual has; 

the proximity of each link is also taken into account.  Raw distances in any units, 

international border crossings, or any combination of these and other human or 

physical geographical measures define the distance function so long as it is 

applicable to the social network of interest.  The exponent for the distance value 

(square root for Equations 10 and 11) allows for capital to grow with distance but 

avoids a doubling in distance producing a doubling of capital.  Hence adjusting this 

exponent affects the impact of distance and may be altered for other networks where 

distance has either more or less influence on capital.  For example in an online 

gaming network such as Second Life24 or World of Warcraft25 physical distance will 

have little to no influence.  Whereas in a network such as a book club, a member’s 

social capital may decrease as a member that lives farther away can be inhibited by 

                                                

24 http://www.secondlife.com 
25 http://www.worldofwarcraft.com 
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physical distance and attend the social network’s gatherings less often.  For more on 

this concept of inter-temporal time zone-based accessibility at the global scale see 

Harvey and Macnab (2000). 

There is also the notion of negative social capital in this specific network as users 

are able to leave negative references as a way to help others make an informed 

decision.  The existence of a negative reference does not simply signify a 

CouchSurfer to avoid but can have an effect on an individual’s overall social capital.  

Hence one negative reference among three positive is more prominent than one 

negative among two hundred positive.  For this system we propose a value N to 

subtract from one’s overall capital such that 

 

€ 

N = RV        (Equation 12) 

where 

  R = Number of negative references 

V = Penalty per negative reference, maximum value of a connection in the 

dataset 

This value varies between social networks and is to be refined over time. 

However, a penalty value V as defined here satisfies the goal of a negative reference 

having an influence on a member with relatively few (< 10) references but not 

hindering an experienced user with many (> 50) references from future use of the 

system for what may have been a cultural misunderstanding.  This results in the 

following: 



 

 100 

 

€ 

Ct = αCg + βCh − N     (Equation 13) 

where  

Ct = Total social capital for an individual 

€ 

α  = Weighting factor for having a guest, 1 - 

€ 

β  

€ 

β  = Weighting factor for having a host, 1 -

€ 

α  

Cg = Individual host’s social capital based on the quantity of guests an 

individual has had and the proximity of each guest.   

Ch = Individual guest’s social capital based on the quantity of hosts an 

individual has had and the proximity of each host. 

N = Value of penalty for negative references, which is a constant based on 

the quantity of negative references. 

 

Other techniques include a percentage loss system (e.g., 25% penalty for each 

negative reference) or an increasing value (e.g., 100 for the first, 200 for the second, 

and so on).  This topic of negative social capital remains an item for future research 

as other large networks such as eBay™ and Amazon™ also feature a system capable 

of negative feedback.  

These formulas provide an objective measure of social capital explicitly taking 

into consideration an individual’s role in the network and the distance between 

members.  This allows for better matching of social network members and an 
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objective measure of experience and trustworthiness based upon previous actions.  

Additional work including an experiment with expert users is described in the next 

section.  This experiment will examine whether or not CS members agree distance 

has an influence on social capital within the social network.  Also these users will 

provide insight concerning how playing different roles in the network affect one’s 

ability for social capital. 

4.4 Design of Experiment 

An experiment was conducted to answer questions pertaining to: 

1) How social capital is affected by the distance between network 

members. 

2) The effect of different network roles on social capital. 

3) The utility of geovisualizations of location based social network 

capital. 

The survey was designed using the LimeSurvey (http://www.limesurvey.org) 

open source software installed on the SpaCE (Spatial Cognitive Engineering Lab at 

UCSB, http://geocog.geog.ucsb.edu/) server.  Participants were directed to the 

website with the questionnaire. See the Appendix of this dissertation for the full 

survey.  The 20 participants have all been members of the CouchSurfing network for 

at least a year.  The survey was designed to be short (less than five questions) and 

did not include demographic data.  The participants were selected based on their 

experience and their participation in a research group associated with the 
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CouchSurfing social network.  This group has its own messaging forum and its 

members are those interested in research related to the CS network. 

Initially survey participants were given a background and description of the 

geographic visualization methodology: 

 

In these geographical visualizations (geovisualizations) the solid black line is 

the CouchSurfer's home location.  For these space-time paths, time is represented in 

the z-axis (e.g., April, May, June 2009) and geographic space in the plane 

containing the world map.  The red lines represent a traveling activity where the 

CouchSurfer individual was a guest at that location and green means the individual 

hosted a person from the shown location. 

 

This was followed by two images depicting the experiences of two 

CouchSurfers: A (Figure 26) and B (Figure 27). 
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Figure 26. Spatiotemporal geovisualization of CouchSurfer A’s hosting and 

traveling. 

 

Figure 27. Spatiotemporal geovisualization of CouchSurfer B’s hosting and 

traveling. 
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Participants were first asked to comment on the utility of the geovisualizations.  

The next question was stated as such: “Social capital is a measure of concepts such 

as experience, activity, knowledge, respect, understanding within the social network. 

Given that they have similarly positive experiences and connections, do you feel 

CouchSurfer A or B has more social capital based on their activities?”  Given that 

the travels of both CouchSurfer A and B were equally positive, the key difference is 

in the distance between the locations of events performing as a guest or host.  Here 

we address the following question: Is geographical distance an essential component 

of social capital or is a raw number of connections a better gauge? 

Last, the survey contributors were asked about the significance of being a host 

vs. being a guest.   Specifically they were asked: “Is being a guest or host more 

important (or are they equally important, i.e., 50/50) for gaining social capital and 

using the system successfully?”  This tackles the issue of whether or not there is a 

need to stress different network roles and activities by assigning different weights. 

4.5 Results 

This section presents and discusses the data collected using the experiment 

described in the previous section.  There were 20 responses from experienced 

(members for more than two years) users that are discussed here.  Next participants 

were asked to comment as to the utility of the figures and stated: 

 

“It's helpful to have visualizations of how members utilize the system to facilitate 

movement from location to location, for themselves or for others.” 
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“I don't think knowing where they have traveled will really make a difference in whether 

I would host someone or not.” 

 

“Breadth of experience can be a factor in deciding whether to host a surfer. It might 

also help surfers choose a host.” 

 

“If an individual is very active and has a lot of connections, these lines will quickly get 

muddled and be hard to see.” 

 

“They provide a visual representation of places I have not been to before and give me 

immediate visual feedback about places in the world I have visited. Because of the 

immediate visual feedback, I can easily scan the world map and look for regional areas I 

have yet to visit and make an attempt to go there.” 

 

Next respondents were asked whether the individuals depicted in Figures 21 and 

22 had the same social capital within this network or if one possessed more social 

capital.  No response deemed individual A in Figure 22 to have higher social capital 

while five (25%) claimed no difference between the two and fifteen (75%) claiming 

individual B in Figure 23 has more social capital within the network.  Those that 

stated there is no difference highlight other factors in gaining capital such as 

language and local connections:  
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“B has moved around more, as A has only surfed & hosted within the USA, so there's a 

good possibility B would have more experience, knowledge & understanding. B might only 

be surfing in cities with people who speak English fluently & belong to a certain ethnicity.” 

 

“Interacting on a local level, meeting the same people over and over and developing 

relationships versus going abroad and meeting lots of different people from all over. 

Everyone will utilize CS differently and that is the beauty of it.” 

 

The others demonstrate an influence of geographical breadth on an individual’s 

social capital with short and long responses: 

 

“B: due to breadth of travels to (seemingly) more diverse/different parts of the world.” 

 

“B” 

 

“Because we live a globally-connected world, whether in commerce or as a result of 

traveling for leisure, I would value more the information that CSr B over that of CSr A. 

When I host CSrs I look for people who are experienced travelers because they have dealt 

with a variety of people across the world, and as a result, I feel, have a better perspective 

about it. Likewise, when I am hosted, I like being hosted by individuals who have travelled a 

lot. Experienced surfers and hosts have valuable information about how to navigate places 

and dealing with people.” 
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The last question asked individuals to specify the importance of acting under 

different roles in a social network.  Respondents were asked: is being a guest or host 

more important (or are they equally important) for gaining social capital?  The 

outcome (Figure 24) was some individuals specifying that being in one role is more 

valuable than the other while some users stated both roles are of equal importance: 

 

“Being a host definitely gains more social capital, as heavy-guests with little hosting 

experience can sometimes be seen as freeloaders. Thus a visualization in the above style that 

is clearly more green would indicate a very active host.” 

 

“Both are equally important. It is best if a CSer is both a good host and a good guest, 

though many times a person is not able to participate in both activities. Long-time CSers 

sometimes frown upon those who would utilize the system, for "freeloading" and only 

staying with others while not contributing to the larger CS community. There are, of course, 

alternate ways of reciprocating if one is unable to host.” 

 

“Both are important, but I think it is slightly more important to have experience being a 

host. In my experiences people that have been a guest as well as a host will have the most 

insight on how to be a great guest as well as a host. When first getting started it is more 

important to gain experience by hosting people.” 

 

“Both. It's very good for people to know both sides. I hosted someone who's mostly only 

been a guest and he was awful. I think if he hosted more he might understand what a gift it is 
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to host people. Of course, that may just be his personality. There are always things you 

forget or don't think about when you only do one thing - maybe to make sure you put all your 

stuff back in your backpack & keep it in a corner when you're out & about (guest) or to 

make yourself available for questions or recommendations (host). I understand not everyone 

can do both, but I think it enriches the experience for everyone if you can.” 

 

“I learned the most about being a good guest by being a host and knowing what to 

expect. I definitely prefer to host those who have hosted themselves. I think hosting is a vital 

part of Couchsurfing, otherwise you aren't paying back your couch karma!” 

 

Figure 28. Results for influence of different roles on social capital. 
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4.6 Discussion and Development 

 The results from the first question pertain to the utility of the 

geovisualizations.  The responses point to the utility of the visual methods but also 

the need for refinement in addition to the importance that temporal and geographical 

scales have with respect to comprehensibility.  For various time scales and durations 

the methods may need to be altered for optimal utility.  One potential solution is to 

portray a smaller data range, such as the 10 most recent activities, in order to avoid a 

noisy output.  Choice of color can also be revisited in order to ensure proper use of 

hues.  This means assuring that participants are not colorblind and that appropriate 

color combinations are used so as to not suggest anything by using a certain color.  

Additionally, an auto-scaling technique may be implemented to change the amount 

of data displayed based on the zoom level.  

 The effect of geography on social capital is addressed in the second question 

in the above data results.  While some depicted that a member’s spatial distribution 

of travel was not particularly influential, the majority placed a higher value of social 

capital with the user in Figure 27.  Although there are other factors influencing social 

capital such as language and local interactions, the prominent influence of geography 

and space is shown in the results from the previous section.  Specifically, with 75% 

of the respondents stating that the individual depicted in Figure 27 has more social 

capital this suggests geography has an effect.  It also is important to note the 

different ways distance can be measured as large changes can take place over short 

distances, e.g., crossing a border.  Hence 100km between two populations in the 
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same country with the same language is different from 100km between two 

populations in different countries that speak different languages. While the methods 

presented in this chapter do not capture this cultural change it is a topic for future 

development. 

In the CouchSurfing network an individual can act as a guest or host.  They 

may be one role at one time and the other at a different time, but typically an 

individual is either traveling and being a guest or staying at their residence being a 

host.  Members perform both of these distinct roles, but is one more influential on an 

individual’s social capital?  Do those that host more often have a better chance of 

being hosted when they travel?  What about those that act as guest and host equal 

amounts?  This relates to the weights for 

€ 

α  and 

€ 

β  as given in Equation 9.  Are the 

two roles equally important meaning weights of 0.5 for 

€ 

α  and 0.5 for 

€ 

β ? 

The final question of the survey is directed at this issue concerning the effect 

of a person’s role on social capital. We present the case for different roles in a 

network having different amounts of influence on social capital.  Over half of the 

respondents made a case that hosting is more valuable for gaining social capital vs. 

being a guest.  Others stated both roles are equally important while one claimed 

being a guest is more important for social capital.  Both roles are necessary for the 

system to function but these results suggest the weight of 

€ 

α  in Equation 9 be greater 

than 0.5 and the weight of 

€ 

β  be less than 0.5.   

In order to address this issue of values for the weights of different roles a 

program was developed in the Python language (http://www.python.org).  This code 
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was written such that real-world values of social network members could be used to 

see the feasibility of implementation.  Additionally, different loading factors for 

different roles can be tested in an object-oriented programming environment.  The 

Python language was chosen due to its speed, ability to run on multiple platforms, 

and integration with the libkml project.  Libkml (http://code.google.com/p/libkml/) 

allows for creation of KML content in a Python environment. 

For the initial version a CouchSurfer class was created with attributes for 

location and distances from their guests and hosts.  An associated method was 

written to compute social capital values where 

€ 

α  and 

€ 

β   (Equation 9) are variables 

that can be easily changed between different executions of the program.  The Unified 

Modeling Language (UML) diagram of the class is given in Figure 29 to show 

attributes and methods.   

 

Figure 29.  UML diagram of class for individual in social network 

CouchSurfing. 
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This program was implemented resulting in the core Python code provided in 

Figure 30. Real-world data from four members in South America were chosen for 

testing in this chapter.  All members had between 11 and 23 connections in the social 

network and varied in their activity as a guest or host.  For example, one individual 

had been a host for 10 out of their 11 connections (91%) while another had hosted 

for 3 of their 18 connections (17%).  Thus this sample exhibits the changes in overall 

social capital based on the values for the 

€ 

α  and 

€ 

β  components in Equation 9. 

 

Figure 30. Python code sample that utilizes libkml for social capital 

geovisualization. 
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Utilizing Python and libkml, Placemarks were created in KML to show the 

results of the social capital measures in the Google Earth™ virtual globe 

environment.  The code design allows for quick variation of the weights that 

influence the importance of being a guest or a host.  In Figure 31 the four members 

are shown in their home location with a line height that represents social capital as 

presented in this chapter’s equations.  Using a raw distance measure in kilometers 

these social capital measures are done for each individual using 

€ 

α  and 

€ 

β  weights of 

0.5.  However, the influence of different roles is demonstrated in Figure 32 as the 

same individuals are used but hosting is given a larger influence on social capital (

€ 

α  

= 0.8, 

€ 

β  = 0.2) as suggested by the results from Section 4.5.  This gives different 

social capital measures and in particular a higher value to the individual in Uruguay 

(.73 instead of .37 when 

€ 

α  = 

€ 

β  = .5) that has the least total connections but has had 

the largest amount of guests: 10.  Normalizing each individual’s value provides a 

measure between 0 and 1 and makes comparing values more meaningful.  Since the 

maximum possible value for this measure is infinity, a finite value is used for 

normalization.  In this dataset each value is divided by the maximum value of the 

current sample.  This also provides standardization for the visualizations in Figures 

31 and 32, for example a value of 0.63 will be the same height in each result.  

Additionally of note in the figures below is the change in the member with highest 

value from Buenos Aires to Rosario depending on the weights of 

€ 

α  and 

€ 

β . 
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Figure 31. Implementation of social capital measures with 

€ 

α  and 

€ 

β  weights at 

0.5. 
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Figure 32. Implementation of social capital measures with 

€ 

α  of 0.8 and 

€ 

β  of 

0.2. 

 

  

This software will remain useful in further work for this and other social 

networks as the quantifications of social capital are modified.  It provides a solid 

ground for testing the effectiveness of these social capital measures.  These results 

can then be given to panels of expert users to verify their utility in the social network 

and revised as needed. 

4.7 Conclusions and Future Work 

This chapter has proposed new methods for quantifying social capital that 

explicitly take into account: 1) geographical distance, and 2) individual roles, within 

a social network. Time-geographic methods were used to represent social capital 
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within a social network that combines physical and virtual spaces.  By combining 

this with a panel of expert users we have confirmed the influence of distance and 

role in the CouchSurfing network.  Specifically, the survey results suggest that ties 

with individuals at longer distances have more of an influence on overall social 

capital than connections at shorter distances.  We have also addressed the issue of 

different roles in a social network and their influence on social capital.  This was 

done through the equations presented in Section 4.3 where an individual’s social 

capital was divided into separate components based upon their role. 

As a result we have developed software to calculate a member’s social 

capital and implemented it within a virtual globe environment.  Individuals in the 

social network can then use this result in order to determine whether or not they 

would like to connect with another individual, e.g., be a guest or host.  The concept 

of normalizing or standardizing these resulting values remains to be examined more 

in future work with surveys of greater magnitude.  While standardizing by area or 

population of an individual’s country of residence may not be appropriate, 

standardizing an individual’s total social capital value by an individual’s number of 

connections yields a measure of efficiency.  This metric may then be used to 

demonstrate efficiency and how much capital a member gains on average per 

connection.   

The maps presented to emphasize the effect of distance on social capital are 

misleading in terms of distances.  For instance, the line between the USA and 

Australia traverses Europe, Africa, and Asia but the shortest distance that an airplane 
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would fly would be over the Pacific Ocean.  However, the primary purpose of the 

maps is to show an individual with connections only in their home country vs. an 

individual with connections to people outside of their home country.  For this reason 

the maps still present the main purpose to the reader. 

Other social networks may be studied in a similar way.  This is due to the fact 

that many contemporary social networks such as YouTube™ and Facebook™ have 

both physical and virtual components.   Additionally, this measure and visualization 

can also be used for different kinds of social (travel) networks and those that have 

rating systems such as eBay™ and Amazon™. 

This final chapter undertook the fifth and final objective from Section 1.2 

involving social capital in social networks where members interact in both virtual 

and physical settings and perform different roles.  The results relate to the rest of this 

dissertation concerning geovisualization methods and future refinements of the 

equations and weights are left for future work.  Last, the social capital measures can 

be tied in to the conceptual model where an individual selects a host by allowing a 

person to specify their preferred level of social capital in a potential host. 
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5. Overall Conclusions and Future Work 

In this dissertation the chapters covered a wide variety of topics in geography. 

Within human geography this dissertation has discussed spatial behavior and how 

humans move and interact with others in both physical and virtual environments.  

The concepts of place and social standing have been presented in the context of 

individuals using the global CouchSurfing social network. Time geography has been 

used to examine spatio-temporal constraints as well as present geovisualizations for 

the multi-network traveler.   

The dynamic, multi-network spatial behavior presented in this dissertation leads 

to new geographies.  By making the world seem smaller and more connected, there 

are advantages and disadvantages.  Positive outcomes include awareness of 

individual differences in addition to sharing and conservation of resources.  

However, contemporary social networks can lead to a normalization of humans 

where culture and language differences become smaller and smaller. Connections 

contribute to an individual’s communication needs and thus the most useful 

languages will survive while others may die at a more rapid rate than if these 

networks did not exist. 

Internet-based social networks and their spatio-temporal nature is what ties 

together the ideas of physical and virtual presence while bringing about new ideas 

and future continuations of this work.  For instance, the time-geographic 

representations in the previous chapters can get cluttered with too much information 
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but they are a start for representing spatio-temporally what occurs between two 

individuals with distinctly different roles in a social network (guest and host in CS).  

Individuals initially interact and move independently in virtual space then later move 

together in physical space (e.g., touring around town, staying at the same house).  In 

this dissertation the physical position of individuals was primarily used but the 

representation of other networks (e.g., data and communication, multiple modes of 

transportation) is left for future work.  Additionally, further investigation can be 

done with space-time prisms of potential paths an individual can take based on the 

current status of all the relevant networks.  Virtual globe environments afford a 

readily available platform for combining all of this multi-network information to aid 

in providing user-centered travel information. 

Trip planning with CS has some differences versus other ways of traveling but 

also shares some similarities.  Travelers use the web when trip planning whether or 

not they are using CS.  Sites that offer discount airline tickets are an example of a 

resource useful to those traveling with or without CS.  When traveling with CS it is a 

social experience where the guest and host spend time together. The guest may be 

given a tour around town by their local host and given recommendations on places to 

see and where to eat.  With a hotel and other forms of travel it is a more hands-off 

experience that some may prefer, but with CS there is interaction with a local 

inhabitant.  Hence the social capital measures for CS discussed in this dissertation 

important for one's ability to use the system.  Similarly, references and rankings for 

hotels and bed & breakfast establishments incorporate a social element where an 
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individual may give a recommendation for where to stay.  The difference is with CS 

a physical recommendation is made in person by a host to a guest versus a virtual 

review and ranking for a hotel on the web.  Last, CS is free and without costs 

highlighting another difference.  A traveler's expectations vary based on how much 

money they are paying and what they feel they deserve.  A traveler using CS has to 

understand the variability in the residences of their hosts. 

CouchSurfing shares a connection with other social networks that have physical 

and virtual presence requirements such as LinkedIn where a virtual profile may lead 

to a physical profile.  Also, other networks that depend on trust measures for success 

such as eBay share a connection with CS since positive and negative references 

affect an individual’s ability to use the network in the future. 

Geospatial data mining was presented in Section 3.4 and these general methods 

given are useful for mining social network data present in all of the sections of this 

dissertation.  For example, one may discover new activities possible at a location due 

to items present in a member’s profile.  In a social network profile an individual may 

include data about where they have lived or traveled, philanthropy, identity, 

education, preferences for food or drink, and/or favorite hobbies.  By using these 

data geographic areas can be described based upon real world, up-to-date social 

information.  This aids in confirming what may be common sense knowledge for 

some individuals, such as the potential to go diving or surfing in Costa Rica, but at 

the same time it may present new ideas and show growing trends in unexpected 

locations for activities such as bird, whale, or dolphin watching. 
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One may also use geospatial data mining to investigate connections between 

geographic areas by utilizing VGI provided in social network profiles.  For instance, 

in a travel network such as CouchSurfing references are stored which link a guest’s 

location with a host’s location.  Hence by examining members in a specific 

geographic area such as New Zealand one will discover places where trips to New 

Zealand are most popular as well as what destinations are prominent for New 

Zealanders.  This also has implications for travel companies and planners since being 

aware of current trends in travel behavior help fulfill desires of a trip. 

Mining social network data also allows for time geography’s space-time paths to 

be constructed from a social network member’s previous travels information.  This 

can alert a social network member of other members who have performed similar 

travels and may be suitable future travel companions.  It also gives insights into 

sequencing of travel and hosting events in addition to any indications of repetition or 

regularity in behavior.  Overall, data mining with social data provides a great amount 

of spatio-temporal information.  Moreover, with mobile devices and frequent social 

updates this data source is regularly added to and updated over an extended period of 

time.   

It is possible that the individuals surveyed about social capital in Chapter 4 

supported the idea of distance being important because the data was presented in a 

map format.  If other methods were used, such as the presentation of a list with 

languages spoken or the quantity of photographs the individual has uploaded, those 

surveyed may have said language or pictures are important.  Hence in a future survey 
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one may simply ask for a text description of what is most important in analyzing 

another person’s profile. This would help to narrow down the critical components 

that are most valuable with regards to social capital for a specific social network.  

These measures could then be combined with the count-based models in Chapter 3 to 

examine the characteristics of individuals that have different levels of social capital 

and also investigate whether or not those with more social capital are indeed most 

active. 

With the samples of data collected for this work, ideas were presented for how 

people travel with the use of social networks and also what characteristics these 

individuals have.  Sampling error is present as the analysis was done with a sample 

of CouchSurfers and not the entire population. Sampling error cannot be completely 

avoided but using a larger sample size can help (Richardson et al. 1995).  One cannot 

generalize for all humans with these results but we can form hypotheses for future 

testing and also suggest ideas about CouchSurfers for further investigation.  

The surveys were posted in public forums where any member of the network was 

allowed to participate.  This means that the individuals who completed the surveys 

had to make a choice to do so and this introduces self-selection bias and non-

response error.  Therefore the data are not truly random meaning the results are 

estimates that should be taken as estimates.  Additionally there may be measurement 

error since the surveys here measured something that is only a proxy to the variable 

of interest.  Some of these problems may be addressed in future projects by 

collecting larger sample sizes and also samples that have more characteristics more 
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similar to the overall population.  Also, in person face-to-face interviews can be used 

as a different data collection strategy in addition to picking random members and 

sending them a message asking for participation.  More work with different survey 

techniques and analysis methods will aid in making more conclusions about this 

travel behavior in the future. 

In the dataset collected for this dissertation the count-based model results suggest 

that the hosting role in this sample is performed more by older individuals.  Also in 

this sample dataset the guest activities were performed more by younger travelers.  

With respect to gender males were found to be performing more guest and host 

activities.  This could be only for this collected sample where there may have been a 

lot of males that are very active or perhaps females have more difficulty engaging in 

the activities due to issues of trust or safety.  Hence more surveys in the future with 

greater depth and containing a larger number of individuals will aid in creating 

conclusions about who uses social networks for travel, for what purpose(s), and with 

whom they travel. 

Future work may also confirm or question the results of these studies and address 

in more detail the reasons why different genders and age groups travel different with 

social networks.  For instance, a hosting role is commonly played by females in 

Western societies but by males in other regions such as the Middle East.  

CouchSurfing allows for easier interaction between people from different origins 

helping to promote tolerance for others.  Hence global hospitality networks are 

encouraging a changing of customs in various societies and shaping the future world. 
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The concept of age affecting a person’s use of a social network can be examined 

in an even broader context as an individual’s age can affect their ability to use 

Information and Communication Technologies (ICT).  While there are older 

individuals using social networks (some over 80 years old in the case of CS), are 

they impeded by the fact that these technologies can be harder to learn in later years 

of life?  Additionally, at what stages of life are certain types of social networks more 

useful to specific age groups?  Likewise this has consequences for the social capital 

measures presented in Chapter 4, e.g., how much does age affect a person’s 

capability for meeting other members in an online social network or for learning new 

languages?   

The travel behavior discoveries from this work emerge from using Internet-based 

techniques.  This makes sense for travel with digital social networks since members 

of the network are familiar with technology.  In the future other data collection 

techniques could be used with hospitality networks such as in-person interviews 

where a guest or host is interviewed face-to-face.  In the second chapter a conceptual 

model of dynamic travel behavior was presented where each step of the virtual and 

physical travel process was explicitly linked to any existing ICT layers.  Future 

models should continue to pay attention to ICT influences as they become more 

ubiquitous every year allowing humans to live their lives in novel ways.  The 

variables studied in section 3.5.2 relate a traveler’s guest and host activity levels to 

their purposes for using the social network.  While business and tourism purposes 

are common reasons for traveling, travel behavior as it relates to language, culture, 
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and study purposes has potential for further investigation.  Utilizing social networks 

such as CS while traveling helps lighten economic and cultural barriers encouraging 

an increase in long distance travel.  To what effect these barriers are being removed 

makes for exciting future research along with studies examining whether or not 

hospitality networks make long distance travels more accessible to individuals that 

would otherwise not travel.  Last, the continuing growth of hospitality exchange 

networks allows for new ways of planning and executing travel plans meaning 

predictive models will need to adapt in order to increase their utility. 

There are additional implications for the general model presented in Section 2.2 

such as tweaking the model for different age groups.  Similarly, as gender was seen 

to play a role in the CS activities in this work, whether someone is male or female 

affects their ability to use ICT and socialize.  On another level the citizenship and 

country that distributes the passport of an individual affects their ability to cross 

borders.  Thus some connections can be more costly (e.g., purchased visas may be 

required for some countries but not for others) and trip lengths can be adjusted based 

on how long citizens of one country may stay in another specific country.  As 

mentioned in Section 3.5.4 these types of international restrictions affect a social 

network member’s ability to participate in a specific role such as a guest or host.  

Hence it is important to note that the general model is a starting point describing 

only one standard way of planning, but other ways are possible such as planning 

with the intention of staying with a specific host.  Also of note is that at the end of 

the flowchart an individual may revise their travel plan and restart or end their travel 
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after they arrive at their destination.  Therefore these items too will need to be taken 

into account in future revisions of the general model. 

The time geography methods used in this dissertation are useful for more than 

the historic trips shown in Chapter 2.  Using time geography methods for travel 

planning with hospitality social networks is also an area to examine in the future.  In 

addition, using web data mining in order to search for desired activities has an effect 

on an individual’s constraints and where they are willing to go.  Also relevant are the 

social capital measures that allow a person to do an informed search for who they 

wish to stay with on their trip.  Thus all of these themes tie together and there is 

potential for an integrated travel planning and support system. 

Social networks have been a growing research topic in recent years and this 

dissertation has contributed to the body of knowledge concerning social networks by 

investigating how geography, age, and gender affect social network usage.  Also 

presented in this dissertation is a case where both physical and virtual spaces are 

critical components for successful utilization of a social network.  Hence interactions 

in multiple environments and various network levels are important in the study of 

social networks.  This dissertation also investigated the effects of explicit, distinct 

roles on a person’s reputation in a social network. 

The methods utilized throughout this dissertation are diverse yet common for a 

contemporary geographer.  Additional research relating to the impacts of Internet-

enhanced social networks on human travel behavior will continue long into the 
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future as technology and mobile devices continue to play a larger and larger role in 

human lives on a daily basis. 
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Appendix 
 

CouchSurfing Behavior Survey used in Chapter 3. 

 

1 In which city and country do you live? 

Please write your answer here: 
  

2 How many CouchSurfing hosts have you stayed with in the last/previous 0-90 

days?  

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

3 How many CouchSurfing hosts have you stayed with in the last/previous 91-

180 days?  (Enter 99999 if you were not a CouchSurfing member at this time) 

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

4 How many CouchSurfing hosts have you stayed with in the last/previous 181-

270 days?  (Enter 99999 if you were not a CouchSurfing member at this time) 

Please write your answer here: 
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You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

5 How many CouchSurfing hosts have you stayed with in the last/previous 271-

360 days?  (Enter 99999 if you were not a CouchSurfing member at this time) 

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

6 What inhibits you from traveling more often with CouchSurfing?  

Please write your answer here: 
 

  

7 How many people have you hosted through CouchSurfing in the last/previous 

0-90 days?  

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 
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8 How many people have you hosted through CouchSurfing in the last/previous 

91-180 days? (Enter 99999 if you were not a CouchSurfing member at this time)  

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

9 How many people have you hosted through CouchSurfing in the last/previous 

181-270 days? (Enter 99999 if you were not a CouchSurfing member at this time)  

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

 

10 How many people have you hosted through CouchSurfing in the last/previous 

271-360 days? (Enter 99999 if you were not a CouchSurfing member at this time)  

Please write your answer here: 
  

You may log in to http://www.couchsurfing.org and look at your references and 

friends list to recount how many people and when. 

11 What inhibits you from hosting more often with CouchSurfing?  

Please write your answer here: 
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12 What is your age?  

Please write your answer here: 
  

13 What is your gender?  

Please choose only one of the following: 

 Female 

 Male 

 
14 Describe your travel behavior before joining the CouchSurfing project.  

Please write your answer here: 
  

15 Describe your travel behavior after joining the CouchSurfing project.  

Please write your answer here: 
  

16 In which city and country did you grow up?  

Please write your answer here: 
  

17 Specify the purpose(s) of your trips with CS.  

Please choose all that apply and provide a comment: 

Business 

Tourism  

Study 

Culture 

Language 

Other 
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18 What is the primary, #1 purpose of your CouchSurfing trips?  

Please write your answer here: 
  

19 What is the composition of your traveling party (who do you travel with?) for 

the majority of your CouchSurfing trips?  

Please write your answer here: 
  

20 What is your occupation?  

Please write your answer here: 
  

21 Write any comments you have. 

Please write your answer here: 
  

22 If it is ok to contact you for further details in the future please enter your e-

mail address. 

Please write your answer here: 
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CouchSurfing Social Capital Survey used in Chapter 4. 

 

1 In these geographical visualizations (geovisualizations) the solid black line is the 

CouchSurfer's home location.  For these space-time paths, time is represented in the 

z-axis (e.g., April, May, June 2009) and geographic space in the plane containing 

the world map.  The red lines represent a traveling activity where the CouchSurfer 

individual was a guest at that location and green means the individual hosted a 

person from the shown location. 

 

CouchSurfer A: 
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CouchSurfer B: 

 

 

Are these geovisualizations of a CouchSurfer's activity helpful?  

Please choose only one of the following: 

 Yes 

 No 

 
2 If so, in what ways could they enhance the CouchSurfing system? 

Please write your answer here: 
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3 Social capital is a measure of concepts such as experience, activity, knowledge, 

respect, understanding within the social network. Given that they have 

similarly positive experiences and connections, do you feel CouchSurfer A or 

B has more social capital based on their activities? * 

Please write your answer here: 
  

4 Is being a guest or host more important (or are they equally important, i.e., 50/50) 

for gaining social capital and using the system successfully? 

Please write your answer here: 
  

5 For what amount of time or for how long have you been a member of 

CouchSurfing? Thanks for your time, feel free to leave any comments and 

your e-mail address if you may be contacted regarding this survey in the 

future. 

Please write your answer here: 
  




