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ABSTRACT

During the last years, the evolution of the World Wide Web from static websites to the Web 2.0, a
platform where content and applications are continuously modified by all users, has created new online
applications, known as “Social Media”, through which users interact with one another, share their
experiences, opinions, knowledge, and sometimes their locations, an aspect quite useful for
the transport sector. Many attempts have been made recently to implement social media analysis in the
domain of transportation and extract useful information from social media. However, despite the efforts
made so far, it has not been examined to a large extent what the characteristics of social media users
are and how the existence of information on various topics in such platforms can affect the transport
sector. In the framework of the present work, an attempt is made to investigate the likely influence of
social networking services on the behavior and choices of commuters, through a questionnaire survey
composed in the Greek language. This research aims to identify, at first, information on how often and
in which way social media are being used and, secondly, to examine whether the existence of real-time
information on traffic conditions from social networks or through interaction with other users of such
networks can affect the way users travel and make their choices. The preliminary results indicate that
almost 64% of the survey’s participants receive information from social media about their trip,
especially when they use public transport. They also reveal that this information may alter, in a
substantial percentage, their route or the period they travel. Understanding the influence of social media
on the behavior and choices of commuters can be a valuable tool for mobility managers to alter the trip
characteristics for various activities such as work, but mainly trips for entertainment, shopping, etc.
Keywords: social media, questionnaire survey, travel behaviour, behavioural characteristics.

1 INTRODUCTION

The term “social media” is used to describe a range of web applications that allow uses to
interact with each other and encourage them to share experiences, opinions, knowledge and
sometimes their location [1]. Additionally, through social media sites users can create,
modify and publish on the internet their own user-generated content [2]. To this end, social
media contain a large amount of information and data produced by users with different
interests and socio-economic characteristics such as gender, age, occupation, etc. [3] Social
media are therefore an important potential tool for the promotion of research in various fields
and researchers are able, through social media data mining, to study and analyse human
attitudes and behaviour.

In the domain of transportation, mining and analysing data derived from social media, and
in particular from users’ publications, should allow the analysis of issues that were difficult
to be identified with precision so far. Such issues can be understanding of mobility and
activity patterns [4], [S], measuring rider satisfaction [6], [7], event and incident detection
related to system disruptions [8], [9], etc.

To exploit information from social media, in addition to the advanced data and text mining
required techniques, it is necessary to examine and explore further the sample from which
this information is derived in an attempt to measure and correct any sampling error that may
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exist. Sampling errors may be due to the lack of representativeness of the total population as
most of social media users are younger and more familiar with technology and thus a
selective bias may evolve. Furthermore, errors may be present because many people publish
fake or misleading information and at the same time they do not to reveal their real identity
in social media.

In the context of this paper, an attempt is made to identify, through a questionnaire survey,
the profile of social media users. This profile, except from socio-economic characteristics, is
shaped from information regarding the use of social media both for general and transport
purposes and information about the effect social media information may have on travel
behavior and commuters’ choices. Finally, based on the results of the questionnaire survey,
logistic regression models are constructed to study and analyze the possibility of the trip
makers to use or post transport-related information in social media, based on their personal
characteristics.

The paper is structured as follows: After this introductory section, the next section is
devoted to the description of the undertaken research. Section three presents the most
important results of the statistical analysis of the questionnaire survey. The development of
binary models is described in section four whereas the model results are given in section five.
Finally, the conclusions drawn are given in the last section of the paper.

2 METHODOLOGICAL APPROACH

For the purposes of this research, i.e. to investigate the influence of social media on travel
behaviour and choices made by the commuters, a questionnaire survey was designed and
carried out. The aim of the specific questionnaire has been to collect data regarding the use
of social media sites and information about how these sites are used in matters related to
transportation. Furthermore, the questionnaire attempts to investigate the degree of impact
that real-time information, from different sources, about traffic or other issues can have on
commuters’ choices.

2.1 Organization and implementation of questionnaire survey

The first step, following the design of the questionnaire survey, was a pilot survey, through
personal interviews on a small sample, with the aim to identify potential weaknesses and
gaps. The pilot phase was successfully conducted prior to the implementation of the full
survey. A commercial web platform (SurveyMonkey) was used for the implementation of
both the pilot phase and the full the questionnaire survey. This platform relies on a specialized
software for designing questionnaires and simplifies the data collection process, as
participants’ responses are automatically stored in an online database.

The questionnaire was available only in the Greek language and since there was no clearly
defined study area, it was addressed to all those who speak Greek. The only limitation in the
survey sample is that it was addressed only to internet users. The questionnaire collection
period was approximately 3 months, from the end of December 2016 till March 2017, while
the promotion of the survey was carried out through various channels such as: a) posts on
social media sites (Facebook, Twitter, LinkedIn), b) by e-mail to all members of Aristotle
University of Thessaloniki (students, graduates and employees) and c) publications in
internet magazines and in newsletters of associations (e.g. Hellenic Institute of
Transportation Engineers).

Initially, the minimum threshold for correctly-completed questionnaires was set to 300.
However, a total number of 648 valid questionnaires was finally reached.
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2.2 The questionnaire survey

The questionnaire form consists of 5 parts, each of which plays a specific role in this research
effort. The five parts of the questionnaire are briefly described below.

In the first part, there is an introductory text that informs participants about the research
purposes and, the privacy policy; it also provides contact details for communication purposes.

The second part aims at collecting information regarding the use of social media in
general, such as the extent to which different social media sites are used, the purposes they
are mainly used for, the activities performed by the users and the information users publish
about their profile. There are also additional questions about the use of internet in general,
and about their familiarity level with technology. Participants who do not use any social
media site were not obliged to answer the above questions and instead they answered a set of
questions about their decision not to use these sites.

The fourth section of the questionnaire was designed to investigate whether and how the
information that a user gets from social media about transportation can influence his/her
choices. To investigate the influence of social media, there are at the beginning of the section
some questions about the mode of transport commonly used by each user as well as the usual
trip purpose and frequency of travel with that mode. In the end, there were questions aiming
at exploring how social media can influence commuters, with the help of Likert scale.

The fifth and final part of the questionnaire includes questions related to the socio-
economic characteristics of the sample.

The full questionnaire can be found online by using the following link:
https://www.surveymonkey.com/r/H5887DB.

3 DESCRIPTIVE STATISTICS OF THE SAMPLE
This section presents the main descriptive statistics and the data analysis derived from the
questionnaire survey. The summary of the most important results of the analysis is presented
along the questionnaire structure as presented above.

3.1 Social media use

From all the respondents in the sample, 85% use a social media site and 74% of them have
an active account in at least one of these media for time periods longer than four years. Most
of the respondents use social media to communicate with other people but also for collecting
information. When using these sites, most users usually perform activities related to the
participation in groups of common interests, monitoring and commenting on interesting
content posted by others (articles, images, videos).

Participants use Facebook, Instagram, Twitter and LinkedIn more often compared to other
social media sites. 46% of the sample uses the popular social platform of Facebook for more
than 2 hours a day. Despite the systematic use of the above sites, most of the sample subjects
state that they do not rely heavily on the information that they receive through them.

In addition to using social media, participants are quite familiar with the internet as they
use it daily, and about 50% of the sample is connected online for more than 2 hours daily for
work or other purposes. Most of the respondents in the sample also uses to a significant extent
their mobile phone for getting real-time information through the internet.

3.2 Social media use for transportation purposes

Regarding the use of real-time information/updates from social media for transportation, the
survey findings indicate that 64% of the sample receives such information. For those who do
not belong into this percentage, 62% state that they did not know that such information could
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be provided; on the other hand, those who were aware of the existence of such information
stated that they were not interested in this information and that they consider it inadequate.
Information received by commuters from social media sites mainly derives from the official
profiles maintained by public transport operators such as OASA (Athens Urban Transport
Organisation) and OASTH (Organization of Urban Transportation of Thessaloniki).

Pedestrians and public transport users use at a great extent information from social media
for transportation, in comparison with users of other transport modes, both before and during
their journey. Moreover, most respondents are looking more for transport-related information
before a trip aiming to better plan it.

Participants receive mainly information on topics related to weather and traffic conditions
as well as to public transport (route delays, line modifications, systems disruptions). The
dominant transport modes of these respondents are public transport and walking.

In addition to receiving information from social media for transportation, users are also
able to post information about their trips. Some 74% of the sample never publish such
information as they do not consider it useful and is a waste of time, while from the remaining
26% of the participants, only 19% publish information about this subject a few times a month.
The main reasons users publish information about their trip are to inform other users, express
their dissatisfaction with an issue related to transportation and to share their opinion and
experiences with other users. Respondents publish more often publish information regarding
their location by using the service “check-in”, which is available in many social media sites,
and information about public transport.

Based on the survey findings, it appears that most users are reluctant to publish
information about their journey on social media. This may be because in Greece people are
not quite familiar with such issues; reluctance may also be due to concerns about privacy
issues, as most users link this type of information with check-in and location information.

3.3 Effect of social media information on transportation

The purpose of this section is to determine whether information that a user can get from social
media sites about transportation related matters, may affect travel behavior and choices made
by the commuters. Based on the findings of the questionnaire survey, users rely more about
trip information on the official sites of public transport operators, on existing applications for
transportation (such as Google maps) and on comments and posts from users that they
personally know.

Concerning the possible influence of social media to travel behavior, the majority of the
respondents consider that the existence of trip information on social media sites may affect
their choices. Information from social media can possibly change the route chosen by
commuters and may change the departure time of a trip; moreover, the availability of
information from official sites of public transport operators can affect users in choosing this
particular mode of transport.

To a smaller extent, users feel that having information about transportation from social
media can make them change the preferable mode of transport. This may be related to the
fact that a large part of the sample usually uses for their trips car and public transport. In both
cases, users are usually “captive” of their choices, as they choose car for comfort and
minimum travel time and public transport mainly for economic reasons and due to lack of
alternatives.

3.4 Socio-economic characteristics of the sample

Regarding the socio-economic characteristics of the sample, 60% of the respondents are
women and most of them are between 18 and 35 years old; this was something expected as
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the questionnaire survey was carried out through the internet, in which younger people have
better and more frequent access. From the total sample, 43% hold a postgraduate/PhD
diploma; this can be attributed to the fact that the survey was promoted via e-mail to all
members of the Aristotle University of Thessaloniki. For the same reason, almost 70% of the
sample are student or employees. Regarding monthly income, most respondents stated
incomes in the range of 800-2400€, whereas 72% of them have a car or motorbike license.
Finally, 92% have a smart phone showing that most persons in the sample are quite familiar
with technology.

3.5 Inferential statistics and hypothesis testing

The main objective of a statistical analysis is to investigate a phenomenon based on sample
data and extract conclusions from the sample to the population under study. This type of
investigation and analysis which is known as inferential statistics is presented in this section
[10].

A series of appropriate statistical tests were carried out between two variables which
represent the first the probability to use transport-related information from social media and
the second the probability to post such information on social media. These two represent the
dependent variables of the models that will be created subsequently, and all the other
variables, constitute the independent (explanatory) variables of the model. Table 1 presents
the dependent and independent variables that were examined.

Table 1: Encoding and description of examined variables.

Category Name Description
Social media use for Probability to use transport-related information from
Dependent | transport social media
variables Social media post for | Probability to post transport-related information on
transport social media
Sex Gender of the respondents
Age Age of the respondents
Occupation Occupation of the respondents
Education Education level of respondents
Income Monthly family income of respondents
Car license Possession of car or motorbike license
Smartphone own Possession of smart phone
Mode Dominant mean of transport used
Trip purpose The purpose for which a trip is usually made with
I the selected mean of transport
ndependent - — -
variables Trip frequency How often a trip is made with the selected mean of
transport
Information from The extent to which respondents receive real-time
phone information from the internet through their phone
Social media trust The extent to which respondents trust the
information they receive from social media
Utility of social media | The extent to which respondents consider useful the
transport information | information they receive about transportation from
social media
Facebook use Degree of use of Facebook
Twitter use Degree of use of Twitter
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The statistical tests conducted examined the hypotheses that a change in the independent
variable can affect the dependent variables and have a significant effect on it. Based on the
findings regarding the correlation between dependent and independent variables Table 2
presents both the variables the change of which have an influence on the dependent variable
and also the specific categories of these variables which relate to specific characteristics of
users who use information from social media for transportation purposes or post transport-
related information accordingly more often. The independent variables are divided into 3
categories: socio-economic characteristics, social media/internet use and trip characteristics.

4 DEVELOPMENT OF BINARY MODELS
For the purposes of the present research, a series of binary logistic logit models were
developed to examine the intention (in terms of probability) of respondents to use real-time
information from social media for transportation purposes or post transport-related
information on social media.

Logistic regression is a technique designed to perform data analysis concerning the study
and forecasting of values of a categorical dependent variable by using both quantitative and
qualitative independent variables. In addition to predicting, a logistic regression model can
estimate the effect of each independent variable on the configuration of the dependent
variable values [11].

More specifically, 2 sets of binary models were formed, one for each of the examined
dependent variables. In the statistical analysis carried out for the development of the models,
all independent variables presented in detail in previous section were examined. To examine
how and at what extent specific characteristics of individuals improve the explanatory power

Table 2: Overview of variables having a significant effect on the dependent variables.

Social media use of Social media post of
transport transport
Socio-economic characteristics
Sex Women -
Age 18-35 18-35
Occupation Students and employees Students and employees
Education High school and MSc/PhD University and Msc/PhD
Income 800-1600€ 800-1600€
Car license Car/motorbike license holder -
Smartphone own Smartphone owner Smartphone owner

Social media/internet use

Information from

Great extent Great extent
phone
Social media trust Moderate degree Moderate degree
Utility of §001al m?dla Great extent Great extent
transport information
Facebook use More than 2 hours per day More than 2 hours per day
Twitter use Sometimes per month Sometimes per month
Trip characteristics
Mode Public transport and car users | Public transport and car users
Trip purpose From and to work/school From and to work/school
Trip frequency More than once per day More than once per day
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of the models, three binary models were set up for each dependent variable. The first model
(Model 1) included only variables related to social media / internet use like social media trust
and Facebook use, where the second model (Model 2) included additional variables that are
used to describe trip characteristics, such as mode and trip purpose. Finally, the third and last
model (Model 3) included in addition to those of Model 2, variables of socio-economic nature
such as age, gender, income etc.

The models were calibrated using SPSS software and the parameters where estimated
through the Maximum Likelihood Estimation (MLE) method [12].

MLE approach assumes that a given sample could be generated by different

populations and is more likely to come from one population rather than another. The
likelihood function L* for N observation and K parameters can be defined as:

L (By, Boy wve - Bi) = TI=1 P (D) P ()*m €]
and the logarithm of L*, defined as L, will be written as:
L (B1, By e v Bi) = Zh=1[Vin10g B (D) + yjn log () 2)

For the comparison of the three models constructed for each dependent variable, a
Likelihood Ratio test was performed each time. The Likelihood Ratio test usually is used to
measure the performance of one model relative to other. The mathematical formula for the
two models is written as follows [12]:

-2logL = - (210gmodel1) — 210&model2)) (3)

The result of eqn (3) is compared against the critical tabulated Chi-Squared value at a
specific level of confidence for given degrees of freedom. If the estimated L* value exceeds
the critical chi-squared value, the null hypothesis is rejected, meaning that the extended
model has a better model fit (e.g. the inclusion of the individual specific variables does
significantly improve the model fit).

Ordinal and nominal variables of frequency, age, income, etc., were coded as dummy
variables to be inserted into the binary models. For the selection of the final binary models
an assessment of the goodness of fit of the model is required. The tests carried out for
examining the statistical significance of the models were as follows:

e The “Nagelkerke R Square” index that gives an indication regarding the size of the
sample variance eventually interpreted by the regression. Increase of the index’s
value is an indication that each imported variable adds information to the equation.
The closer to 1 the value of the index is, the better the model fits the sampling data.

e  For the control of the goodness of fit of the sample data “Hosmer and Lemeshow”
test is also used. Values of sig. > 0,05 at a confidential level of 95% indicate that the
logistic regression model is well-adapted to the data,

e Another measure of evaluating the fit of a given logistic regression model is the
“Classification Table”, which compares the observed probabilities with those
observed by the model. The larger the percentage of dependent variables correctly
predicted, the better the fit of the model is.

4.1 Model results

This section presents the results of the binary logit models that have been developed within
the framework of the study for each of the examined dependent variables. The following
Tables 3, and 4 illustrate the parameter estimates of the binary models for each dependent
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variable respectively as well as they are presenting the results of the Likelihood Ratio tests
for the comparison of the simplified Model 1 and the extended models (Model 2 and Model
3).

Based on the statistical tests’ results for the dependent variable “social media use for
transport”, all models fit the sample data. The addition of variables related to trip
characteristics are not of statistical significance whereas the addition of variables of socio-
economic nature improves the adaptability of the model.

In the three models that were constructed for this dependent variable, it was found that for
the two of them, the constant term was statistically significant and thus users have a prior
preference to use transport-related information from social media, where in Model 3 this is
not the case.

Variables related to social media/internet use are the variable related to posting
information about transport on social media and four dummy variables for the degree that
users get real-time information from their phone and the utility of transport-related
information from social media. Obviously, people who post information regarding
transportation are more likely to use such information from social media and people who get
to a small degree real-time information from their phone are less likely to use social media
for this purpose. The increase of the utility of social media transport-related information
increases the possibility to get information from social media about transportation.

Table 3: Parameter estimates of the binary models for “social media use for transport”.

. Model 1 Model 2 Model 3
Variables - p -
B sig. B sig. B sig.
constant 0.509 0.000 0.509 0.000
Social media/internet use
Social media post for transport 1.235 0.000 1.235 0.000 1.256 0.000
Information from phone (small -0.811 0.005 | -0.811 | 0.005 | -0.884 | 0.002

degree)

Utility of social media transport
information (none)
Utility of social media transport
information (small)
Utility of social media transport
information (medium)
Trip characteristics

-1.693 0.001 -1.693 0.001 | -1.594 | 0.002

-1.141 0.001 -1.141 0.001 | -1.008 | 0,002

-0.919 0.000 -0.919 0.000 | -0.905 | 0.000

Socio-economic

characteristics
Sex 0.540 0.001
Education (high school) 0.679 | 0.002
Nagelkerke R Square 0.178 0.178 0.229
Hosmer and Lemeshow Test 0.974 0.974 0.136
Classification 67.4 67.4 68.4
-2 Log likelihoods 653.254 653.254 617.972
-2logL 0 35.282
LR test significant difff?rence at 95% significant difference at
confidential level 95% confidential level
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The variables related to the socio-economic characteristics of the users suggest that
women and high school graduates are more likely to be informed from social media about
transportation purposes than men and people of different educational level.

For the dependent variable, “social media post for transport” the statistical tests
undertaken show better fir of Model 2 compared to the others. Moreover, the introduction in
the model of variables related to trip characteristics of the sample improved the explanatory
power of the simplified model whereas the introduction of socio-economic variables
improved the simplified model too, but not Model 2.

In this case, it was found that the constant term of the models is statistically significant,
meaning that users have a prior preference not to post transport-related information on social
media.

Variables related to social media/internet use are “social media use for transport” and six
dummies for the degree that users get real-time information from their phone and the degree
that they use Facebook and Twitter, the two selected social media platforms for the analysis.
As expected, people who tend to use transport information from social media are more likely
to also post such information on these sites and people who get to a small degree real-time
information from their phone are less likely to do so. Regarding the use of specific social
media sites, people who do not use at all Facebook are less likely to post transport information
on social media where an increase in the use of Twitter increases also the likelihood that
users will take advantage of this possibility.

Table 4: Parameter estimates of the binary models for “social media post for transport™.

Variables Model 1. Model 2. Model 3'
B sig. B sig. B sig.
constant -2.316 | 0.000 | -2.230 | 0.000 | -2.382 | 0.000
Social media/internet use
Social media use for transport 1.005 | 0.000 | 0913 | 0.002 1.005 | 0.000
Information from phone (great degree) | 0.635 | 0.007 1.117 | 0.000 | 0.952 | 0.000
Facebook use (none) -1.269 | 0.002 | -1.332 | 0.009 | -1.027 | 0.019
Twitter use (sometimes a month) 0.705 | 0.002 1.049 | 0.003 | 0.886 | 0.007
Twitter use (sometimes a week) 1.024 | 0.002 | 1.307 | 0.001 1.287 | 0.000
Twitter use (one hour per day) 1.455 | 0.003 1.577 | 0.003 1.596 | 0.003
Twitter use (more than 2 hours per day) | 1.990 | 0.001
Trip characteristics
Mode (taxi) 2.592 | 0.039
Trip purpose (from and to school) -0.835 | 0.015
Socio-economic characteristics
Education (University graduate) 0.620 | 0.013
Income (1600-2400€) -0.833 | 0.007
Nagelkerke R Square 0.223 0.260 0.235
Hosmer and Lemeshow Test 0.168 0.240 0.825
Classification 80.9 80.9 79.1
-2 Log likelihoods 546.054 375.574 451.097
-2logL 170.48 -75.523
LR test significant diffe_rence at nonsignificant di_fference
95% confidential level at 95% confidential level
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Variables of socio-economic interest indicate that university graduates are more likely to
post transport-related information on social media. Additionally, people with an income of
1600-2400€ are less likely to post such information compared to people who have higher or
lower income. Taxi users and users travelling from and to school are more likely to post on
social media.

5 CONCLUSIONS AND FURTHER RESEARCH

The research presented in this paper was focused on analyzing and studying the profile of
users who receive real-time information about transportation from social media and
furthermore of users who publish transport-related information on such sites. The
investigation is based on data collected by an online questionnaire survey conducted in
Greece. Additionally, binary models were developed to examine the probability of using or
posting transport-related information on social media, based on users’ personal
characteristics.

Based on the results of the descriptive statistics of the sample data, it is shown that social
media data mining is vulnerable to errors as the representation of elderly and people who
have small or no relationship with technology is considered unsatisfactory. Although the
rapid development of technology will enable in the future more people and with different
backgrounds to gain access in the use of internet in general, social media cannot replace
traditional methods of data collection, such as traffic counts and household surveys, but can
be a supplementary source of information and knowledge.

Information that users can access through social media may affect to some extent the way
they travel. Particularly, public transport users stated that the existence of information from
the official sites of the operators could increase the attractiveness of the specific mode of
transport. In this context, authorities and public transport operators could exploit the power
they have through social networking pages to attract more users and to inform passengers in
a more timely and valid manner about issues related to the provision of transport services.
Public authorities and policy makers could exploit social media for encouraging citizens to
use more sustainable means of transport, such as buses and fixed track modes.

Findings of the questionnaire survey indicate that users do not post at a great extent data
about their trips on social media which means that extracting information from social
networking services in Greece will provide weak information about habits and commuter
choices. However, data from location sharing services (check-in), can be used for drawing
useful conclusions about origin and destination of commuters.

The parameter estimates for the dependent variable “social media use for transport”
indicate that the inclusion of socio-economic variables to the simplified model which was
only consisted of variables related to social media/internet use, improved the explanatory
power of the model. The increased utility of social media transport-related information
increases the value (probability) of the dependent variable. Additionally, women are more
likely to use social media for transport information which may be because women tend to
use more social media in general compared to men. The increased probability of high school
graduates may be linked to the fact that people belonging to this education category are
usually students which are more active on social media compared to the entire population.

Binary models constructed for the dependent variable “social media post for transport”
showed that, for all three models, users have a negative prior preference to post transport-
related information on social media which is also in line with the results of the questionnaire
survey. Trip characteristics variables improved the goodness of fit of the model in contrary
to the socio-economic variables. The “increase use of Twitter” increases the possibility of
posting transport information on social media, as Twitter, due to the limitation on the length
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of posts (only 149 characters), is ideal for short conversations such as comments regarding
traffic conditions or the quality of a transport service. People who use taxi and people who
travel from and to school - mainly students - are also more likely to post on social media. In
terms of socio-economic characteristics, university graduates tend to post more and this may
be explained by their higher education level, whereas people of high income are less likely
to post. This could be linked to the fact that people of high income usually travel by car,
whereas people of lower income use mainly public transport and they are also more likely to
post on social media information regarding their trip and express their opinion about transport
services.

Exploring and understanding the profile of social media users can provide an interesting
insight when mining and analyzing social media data for transportation purposes. On the one
hand, knowledge of the personal characteristics of social media users, such as socio-
economic characteristics, information regarding the use of social media as well as
information about trip characteristics, can help researchers better understand and calibrate
mobility, activity patterns and travel behavior. On the other hand, based on the results of the
binary models presented in this study, if the probability to use or post transport-related
information on social media is known, it may enable both researchers and transport
stakeholders better understand which are the specific user characteristics that affect this
probability. To this end, when social media data is mined it can be known in advance which
are the characteristics of the sample from which data would be collected; similarly, when
public transport operators publish transport-information on social media they will be able to
know to whom they are addressed to, and thus they will be able to better plan their strategy
for attracting new users, based again on the sample characteristics.
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