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Abstract

Homelessness, migration and poverty in Northern Ontario, Canada are setrious issues. In order to
facilitate development of policy that effectively addresses these problems, a long-term Community-
University Research Alliance at Laurentian University, Sudbury, Canada was initiated. The present
research was conducted on the data gathered through this initiative with a goal of understanding
pathways to homelessness in Northern Ontario. Data gathered in five communities (Sudbury, Timmins,
Hearst, Cochrane, Moosonee) between the years 2001 and 2012 were analyzed. It was found that these
communities, though located in the same province of Ontario, suffered from pathways to homelessness
that were different from one another. These differences result from many factors including
concentration of different ethnicities in different localities as well as non-uniform availability of
education, employment and health facilities. For example, high rate of unemployment in Moosonee
results in migration to larger cities such as Timmins and Sudbury, which sometimes leads to
homelessness as these cities themselves do not have proper support structures and resources available
to help these migrants. An interesting phenomenon observed during the analysis was that there is a trend
of individuals migrating out in search of employment, becoming unsuccessful in securing employment,
returning their home town and then becoming homeless. This was seen across the board in all five
communities, which points to the scarcity of proper support structure and resources. An index of
homelessness was also constructed during this study based on the variables that were seen to have the
highest impact on homelessness. For this Fuzzy Cognitive Mapping approach was adopted. It resulted
in separate equations for homelessness in the five communities studied and indicated the spatial
dependence of pathways to homelessness. The main result that has come out of this study is that
different communities in Northern Ontario, even though they are not very far apart from one another,
have their unique challenges when it comes to homelessness, migration and poverty and therefore a
uniform policy across the whole of Northern Ontario will not be an effective way to address these
problems. The framework developed in this study to determine if a particular individual is at-risk of

becoming homeless can be beneficial in formulating effective policy and strategy.
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1 INTRODUCTION






1.1Introduction

A CURA (Community-University Research Alliance) based initiative at Laurentian University, Sudbury

(Ontario), Canada aims to develop practices and programs that will translate local concerns into effective

strategies to address issues of migration out of northern rural communities, of homelessness, and of

housing needs. This five-year project received a $1 000 000 grant from the Social Sciences and

Humanities Research Council (SSHRC) of Canada. The study consists of the following five domains:

1.

iv.

Gaining knowledge of the interconnections between social, economic, health, political, historical,
and environmental forces as they relate to northern people’s experiences of
homelessness/housing needs and movements between remote rural communities and urban
centers in near north.

Studying the relationship between colonialism (including residential schools), discrimination,
racism, and the social organization of homelessness amongst indigenous people and other
northern groups.

Understanding impacts of climate and other environmental changes on mobility, poverty, and
homelessness in northern communities.

Increasing knowledge and awareness about poverty, housing needs, homelessness, and migration
in northern communities.

Coordinating evaluation of project activities and outcomes.

The first three domains mentioned above require collection of spatial and temporal data, thorough

analyses of these data, and derivation of meaningful conclusions. Since Geographical Information

Systems provide excellent techniques and tools to perform spatial and temporal analyses, such as

correlation studies, it is natural to think about using them for this study. It is therefore proposed that a

portion of this project be undertaken as a GIS PhD project as outlined in the following sections.



The main objective of this thesis is to study the spatial and temporal correlations between health, social,
economic, political, historical, and environmental forces related to northern people’s experiences of
homelessness and movements between northern rural communities and urban centers in the near north
of Ontario, Canada and draw inferences with help from GIS analysis and visualization techniques. An
important aspect of this research is the development of indices for homelessness, migration and poverty
by incorporating different variables based on data trends as well as prevalent theoretical knowledge of
their inter-dependencies. These indices will help in developing strategies to quantify the risks associated

with the issues being studied.

The research carried out was a subset of the larger CURA study being conducted at Laurentian
University in Sudbury (Ontario), Canada. The CURA-based study is broader in respect that it goes far
beyond data gathering and analyses and aims to lay foundations of positive change in society and
environment by mobilizing local communities to address issues of deep poverty, housing need, and
homelessness. The current study, however, restricted itself to gathering of data, development of indices
based on data trends and unbiased spatial and temporal analyses using GIS techniques followed by

framing of meaningful conclusions about the subject matter.

Hence this research focused on gaining in-depth understanding of impact of different health, social,
political, economic, and environmental factors on the issues of poverty, homelessness, and migration in

the near north of Ontario, Canada.

This study also explored the quantification of homelessness risk in the near north of Ontario, Canada
by modeling the homelessness risk for different communities and its connection to the health of the
individuals. This semi-empirical model was generated based on Fuzzy Cognitive Mapping and the

distributions of homeless people in different regions.



Homelessness, poverty and migration in Northern Ontario, especially in First Nation communities, is a
highly complex phenomena with dynamics controlled by a number of variables. Understanding these
dynamics requires multi-dimensional studies, such as spatial and temporal correlations and time-series
analyses. In the broader perspective, this research was geared towards understanding these dynamics
using GIS techniques. Specifically, different quantitative and qualitative analyses on data were performed
on migration with respect to age, community, gender, education level, poverty level, climatic conditions
and family ties etc. The emphasis of these analyses was on understanding how these variables affected
each other and contributed to the problems these communities were facing. These analyses helped in
in-depth understanding of the underlying processes that result in homelessness, poverty and migration
and provided insight on how these problems can be mitigated. These studies involved multi-variable
analyses and development of techniques and algorithms to tackle the problem. The analyses performed
and techniques developed in these studies will further help researchers and academics understand similar

phenomena occurring in other communities as well.

The research approach adopted in the broader CURA-based initiative was based on a concurrent
transformative design strategy (Creswell, 2007), which gave equal importance to both qualitative and
quantitative approaches. Hence the data collected had both quantitative and qualitative components.
Since this research was a subset of the broader CURA study, it also adopted the mixed-methods research
methodology. The samples of population for this research mainly consisted of vulnerable and
marginalized groups of people, such as the ones that have been traumatized by experiences of abuse and
violence (Kauppi & Garg, 2003). Furthermore, the research utilized the principles and practices of
Participatory Action Research or PAR (Wadsworth, 1998) since the ultimate objective of CURA is to

promote positive social and environmental change.

1.2The Communities

The Poverty, Homelessness and Migration Project has gathered data from 10 communities. Data for the

PhD project was however limited to five communities: Sudbury, Timmins, Hearst, Moosonee and

5



Cochrane. The reason was that these communities were the largest and provided statistically significant
data sets. Moosonee, population 3 500 is a northern community on the James Bay and only accessible
by rail or air. Cochrane, population 5 500, is the southern terminus of the railway coming from
Moosonee. Timmins, population 43 000, is the first large urban centre encountered after leaving
Moosonee and Cochrane. Sudbury, population 158 000, is the largest community in northeastern

Ontario. Figure 1.2.1 shows these study areas on a map.

Study Area

>z

Figure 1.2.1: Five study commmunities in northern Ontario.

1.3 Data Gathering

Data gathering was performed in conjunction with the broader CURA study and was a collaborative
effort between local service providers, homeless persons, formerly homeless persons, city planners and
policy makers, students, and researchers at Laurentian University. Data were gathered through the

following channels:



C.

Census Data

Census data was acquired from government agencies. These data were related to spatial and
temporal movement of population.

Environmental Data

In order to study the impacts of climate and other environmental factors on the prevalence of
homelessness, poverty, and migration, environmental data was obtained from relevant
governmental and non-governmental agencies.

Interviews

Detailed semi-structured interviews were conducted with a wide array of participants, such as
homeless persons, community leaders, and service providers.

Surveys

Surveys were conducted to gather data on the experiences of the population on homelessness,

poverty, migration, and other aspects related to the study.

1.4 Data Analysis

To draw meaningful results from this study, it is important to develop methodologies to quantify

homelessness, poverty and migration. In the literature review part of this thesis it will become evident

that the development of indices is highly dependent on the specificities of qualitative and quantitative

nature of data. Therefore, the development of appropriate indices was performed based on data trends

and interdependencies of different variables associated with those data.

An important point to note is that this study revolves around homelessness and poverty. The data

gathered contain several variables that presumably have effects on homelessness and poverty.

Understanding these effects has been accomplished in this study with the help of GIS analysis and Fuzzy

Cognitive Maps, which will be introduced and discussed later in Chapter 3.

An important part of this study was to research the following hypothesis.
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"There is a strong spatial dependence on pathways to homelessness in Northern Ontario due to multiple

factors including ethnicity and access to health, education and social services."

This hypothesis was constructed after data from five northern communities (Sudbury, Timmins, Hearst,
Moosonee, Cochrane) were analyzed and disparities in several parameter distributions were observed.
To check this hypothesis, homelessness index equations for each community were developed using
Fuzzy Cognitive Maps. The process has been discussed and presented in the chapter on data analysis.
Another advantage of creating the homelessness index is that it can be used to determine if a certain
individual is at risk of being homeless or not. This can help policy makers in developing strategies to
minimize this risk. In this respect it can be stated that a very important part of this thesis was to develop
homelessness index while utilizing homelessness data gathered from different communities.

GIS provides an excellent framework for analyzing spatial and temporal distribution of variables as well
as generating visual representation of the data in the form of map layers based on data attributes. A large
number of maps were generated during this study that helped with understanding spatial and temporal

differences between parameter distributions.



2 LITERATURE REVIEW
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2.1Causes of Homelessness

Homelessness has been a serious issue in Canada for a number of years. The situation in 2006 was so
bad that the United Nations Committee on Economic, Social, and Cultural Rights declared
homelessness in Canada a national emergency (Czapska et. al, 2008). This can be appreciated from the
observation made by Scott (2007) that there are as many as 100,000 homeless in Canada and about 1.7
million who cannot afford adequate and suitable shelter. Similatly, an organization called Homelessness
Hub from Toronto estimates that on any given night there are about 30,000 homeless people just in
Toronto, the largest city by population in Ontario (Gaetz et. al., 2013). The extent of this problem in a
wealthy country like Canada raises a number of questions about the policy framework and efforts
towards understanding and addressing the underlying issues. Unfortunately, homelessness is a highly
complex problem and has been shown to depend on a number of variables. For example, Gaetz, Dej,
Richter and Redman (2016) note that addiction and mental health issues are among the causes of
homelessness in Canada and thus contribute to the overrepresentation of indigenous population in
homelessness. Their argument is based on the observation that a large portion of indigenous population
developed addictions to cope with trauma caused by residential schools. Similarly, Evans and Forsyth
(2004) also argue that addiction and mental illness should be taken into consideration while analyzing
this issue. Wenzel, Leake and Gelberg (2001) as well as Gearson, Bellack, Rachbeisel and Dixon (2001),
on the other hand, point towards different kinds of abuses as prime causes for homelessness. Stock
(20106) takes a somewhat different view and argues that shortage of affordable and social housing in
Canada is one of the core causes of homelessness. In fact, this cause of homelessness in not typical of
Canada as reported in the research published by National Alliance to End Homelessness (2016) in which
the authors argue that affordable housing is difficult to access and maintain for a large portion of
American population. This, together with insufficient and stagnant incomes, can lead to homelessness.
This viewpoint can be related to the conservative policies, which can be viewed as a driving force in
increasing homelessness in the marginalized but working classes. This has been pointed out by Hardill
(2000) and Mallan (1998) who argue that the policies such as cuts to welfare, declining child and health

care, unavailability of affordable housing and other shrinking social security measures lead to

11



homelessness. In US, the incarceration of individuals has also been found to be one of the major causes
of homelessness as reported by a research conducted by the United States Interagency Council on
Homelessness (2018). It was found that about 25 to 50% of homeless individuals had a history of
incarceration. Also, the people with mental health or substance use disorders were at higher risk of being
incarcerated. In this sense incarceration can be seen as both cause and consequence of homelessness.

Though this issue is prevalent in USA, it was not found to be a major cause of homelessness in Canada.

One of the causes of homelessness is abuse of women, which is not uncommon in northern
communities of Canada. However, even though abuse of women is a major problem as noted by
Rodgers (2000) and Tutty (1999) who mention that the abused women experience not only physical
assault but also verbal taunting, stalking, marital rape and threats about custody, interestingly enough, it
is generally not considered a major cause of homelessness. This is due to the fact that many women
remain in abusive relationships since they know that if they leave, they and their children will plunge into
poverty (Canadian Women’s Foundation, 2017). Unfortunately, in case of abused women the issue is
generally raised “why doesn’t she leave?” Gelles (1972) points out that this idea is prevalent amongst
academics as well. They seldom confront the perpetrator that why he engages in violent behavior and
why he does not stop. The questions of whether or not he is arrested and charged are almost never
asked. Also omitted are questions about whether the woman has the means to leave, whether she is in a
position to take care of her dependent children, whether she has money, a job, or access to safe and
affordable housing. Gelles (1972) says that if these alternate questions were asked, the most likely
response would be “How could she leave?” According to Jones (1994), people who ask, “why doesn’t
she leave?” do not necessarily want an answer anyway. What they really want is to evaluate and judge
the victims. As discussed in the OAITH report (1998), some women do not leave their abusive partners
due to a number of reasons, such as funding shortage, shelter crowding, decline in social welfare
measures and availability of affordable housing. A dire consequence of this may be delayed help seeking
until a very serious injury to the woman or to her children occurs. Rodgers (1994) stresses on the

“Violence against Women” survey, which found that only 13% of women who leave their abusive
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partners stay in a shelter. However, those who stay in shelters were more likely to have suffered a serious
injury requiring medical attention. The report also elaborates on the fact that some women are left with
no option but to return to their abusive partners after a short- or medium-length shelter stay due to lack
of safe, affordable housing and jobs. This scenario is further explored by Metraux and Culhane (1999)
who argue that the repeat shelter stays form a “cycle of homelessness” and are caused by repeated returns

to the abusive partner.

Migration has been seen to be both a cause and consequence of homelessness. For example, Kauppi
and Pallard (2015) note that a 2009 survey of homeless population in Northern Ontario suggests that
migrants make up about one-fifth to a quarter of the homeless population. FEANTSA (2013), an
organization working for the homeless people in Europe, notes that in European Union immigrants
make up a significant portion of the homeless population. Most of the studies related to homelessness
point to the selective nature of migration with respect to the earning capacity and level of income. For
example, Fitchen (1995) arrives at this conclusion after analyzing how migration relates to spatial
distribution of people with respect to their level of poverty. The relationship between low-income levels
and low-cost places has been analyzed by Nord, Luloff and Jensen (1995) who find that low-income
people tend to migrate to low-cost places over time. And as noted above, a significant percentage of
these migrants end up becoming homeless. One of the issues directly related to immigration is
employment, which is particulatly low among immigrants. The occupational structure of the immigrant
populations is also different from the average. On the whole immigrants are underrepresented in
medium-skilled non-manual positions and overrepresented in non-skilled manual positions. This trend
leads to social and economic marginalization, which is particularly adverse for women and young people.
The employment and education statistics from various member states provide ample evidence for their
effective marginalization from the mainstream. This may lead to anger and unrest among youth, as cleatly

shown during the riots in France in March 2006.
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Poswa and Levy (2006) performed a study aimed to answer three questions: 1) What were the reasons
for migrating? 2) What are the migrants’ current living conditions?; and 3) Will the migrants’ stay in Cape
Town temporarily or permanently? The answers to these questions were obtained from a limited sample
group consisting of eighteen interviewees — all newly arrived migrants living in the informal settlement
of Monwabisi Park (Endlovini) in Khayelitsha. Poswa and Levy (2006) point out that even though the
findings of this study deal with one pattern of migration, they apply well to other patterns of migration
as well. For example, the cases in which the migrants were living in formal housing, had secure
employment, had stayed in Cape Town for a longer period than one year, etc. The eighteen migrants
that were interviewed a range of reasons for their decision to migrate to Cape Town. The majority of
the migrants came to Cape Town in search of employment, while some migrated in search of better
healthcare and education. Their existing social networks, primarily family members, provided them with
further stimuli to migrate to Cape Town and not to other areas such as Johannesburg or Port Elizabeth.
Poswa and Levy (2000) found that the interviewees had received positive feedback about employment
opportunities, better education and good health care services in Cape Town from family members in
the city. In most cases there appeared to be a gap between the migrants’ expectations and the realities
of their current living conditions in Endlovini. Most of the migrants remained either unemployed or
poortly positioned in the labour market. This produced burden on their family members who supported
them financially and through other means. The migrants who came to Cape Town for better education
and better health care have been more successful, as they have gained access to these services due to
their family members’ payment of fees. Relatives paved the way for the few migrants who have obtained
employment. One of the main concerns of the migrants is crime in Endlovini. Several migrants have
had first-hand experience of crime and find Endlovini unsafe compared to their places of origin. In
Endlovini the migrants live in shacks and without proper toilet facilities. In the Eastern Cape, the
majority of the migrants lived in decent houses and with proper ablution facilities but they were willing

to sacrifice more comfortable living conditions in exchange for employment.
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Bekker (1999) points out that it is difficult to measure the permanency of the migrants’ stay in Endlovini
because migrants are often faced by uncertainty. The migrants’ future depends on employment
opportunities. Most of the migrants intend staying temporarily in Cape Town because the city is only a
place to earn money and find a job, whereas the migrants regard the Eastern Cape as their home.
However, the migrants may end up staying more permanently in Cape Town since their dream of

returning to the Eastern Cape weakens over time.

This study re-emphasizes the problem of unemployment in Cape Town’s informal settlements.
According to Statistics South Africa (2001), the unemployment rate is as high as 58% in Endlovini. The
eighteen migrants in Endlovini struggle due to unemployment and resultant poverty. Hadland (2000)
has pointed out that such conditions reflect the general problem of urbanization in South Africa, with
poverty shifting to the urban areas due to migration into cities and towns. De Swardt and others (2005)
have therefore suggested that poverty must be understood within the context of migration, mainly from

the Eastern Cape.

2.2Plight of Homeless People and the Issues that
Exacerbate the Likelihood of Homelessness

Many municipalities struggle to find resources to cope with growing number of homeless people. This
results in significant number homeless people either on streets or living temporarily with others. For
example, BC (2017) in its report mentions that only about 70% of the homeless could find shelters in
2017 in Vancouver, Canada. And the majority of the ones who were sheltered were there for only
overnight stay. One of the reasons for this was the increase in homeless population, which in Vancouver

saw an increase of 30% from 2014 to 2017.

Work towards sheltering the homeless people in Canada essentially began when the first shelter was
opened in 1973 in Vancouver, as pointed out by Kenny and Magnussen (1993). They further argue that

the Canadian shelter movement has experienced a number of dilemmas over the years. This has
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produced disagreements amongst the state and the civil society and has led to the drafting of Vancouver’s
Women’s House Saving Action of 1985 for women as social claims makers and service users. Such

disagreements can further dilute already scarce resources, leaving homeless people on the losing end.

It should be noted that even though the homeless people are already marginalized, their plight is further
exacerbated by the treatment they receive from general population and government. Such a treatment
occurs even if the person was in the working class before becoming homeless. Crowe, Hardill and
Harding (2000) point out that unfortunately the moral and social outrage about such a treatment is
limited. People fail to realize that there are a number of reasons that may have contributed towards
homelessness of an individual or a family. For example, Main (1998) and Metraux and Culhane (1999)
point out that a number of factors force the working poor out of their homes. These include poverty,
job unavailability or insecurity, low wages and availability of insufficient or nonexistent social benefits

especially during cyclical economic cycles.

The perception of homeless people in general population has not been very positive due to many factors.
Hardill (2000) points out that this image of homeless individuals has negative effects on their well-being.
They become homogenized, categorized, and often feared. They become the depersonalized “other”
that more privileged people learn to dislike, dismiss, avoid, reject, and even blame for their own suffering.
Boyle (2000) and Rankin (2000) raise similar points and argue that the further implication of such a
negative perception is that they get declared as the “enemy” rather than “victims.” On the practical side,
the conservative governments round up the homeless, push and shove the poor, sweep them off the
streets and parks as if they were inanimate pieces of refuse, and increasingly search ways to criminalize

whatever it is that they do.

Breakey and Fischer (1990) call the issue of individuals and families living on streets one of the most
somber and distressing social problems of current society. They contend that society needs to take this
issue more seriously as the plight of the so-called “street people” has developed into a major problem.

Therefore, it is imperative that the things that facilitate or hinder their transition from street to
16



mainstream lifestyle are carefully examined and understood. The homeless population is in dire straits.
Breakey and Fischer (1990) stress on the point that street people frequently live in dangerous
accommodations where they are at high risk of being exposed to, and experiencing, physical and sexual
violence. Alperstein and Arnstein (1988) and Miller and Lin (1988) have pointed out that not only
immunization schedules for homeless children are neglected but care is also not taken to ensure that
they receive proper protection from infectious diseases. Therefore, prevalence of such diseases in

homeless is significantly more than in average citizens.

Wright (1989) claims that the chronically homeless do not constitute an overwhelming majority of any
sample of a homeless population. However, Piliavin and others (19906) stress that there is only minimal
research on those who make it back into the mainstream of society. Shlay (1994) also elaborates on this
point and concludes that the results of research on homelessness has a number of noteworthy
implications for social workers, counsellors, makers of social policies, and families who desire to help
individuals abandon the street lifestyle. Furthermore, past research has revealed that transitioning street
people to mainline society requires sustained intervention strategies that enable them to enter the labor
market, maintain permanent housing, remain healthy and functional, and take care of their families.
Creswell (1998) and Kvale (1994) have also elaborated in detail on this issue. They note that the current
research affirms and extends what is known about the move of homeless people from street life to
mainstream existence. They put forward practical suggestions for such a move as well and stress that the
street people should be encouraged to permanently depart from their impoverished lifestyle to “(1)
establish supportive relationships with mainstream role models or mentors, care-professionals, family
members, and a meaningful spiritual reality; (2) separate from their street environment and their street
peers by attending schools and rehabilitation programs away from the downtown core; (3) discover and
develop their natural creative, scholastic, or leadership abilities to nurture self-confidence and self-
esteem; (4) accept personal responsibility by addressing particular and family problems; (5) realize the
significant nurturing role of parenthood (if they become parents); (6) gain accountability and sobriety by

giving up dependency on alcohol and drugs; (7) become independent from welfare and social assistance
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; (8) attend education programs that are structured and tailored for their needs; (9) engage in legitimate
employment; (10) acknowledge their physical, emotional, spiritual, and moral deprivation.” They,
however, also point towards inherent limitations of a qualitative methodology in research needed to
establish the above- mentioned implications. They report that during their own research participants’

self-reports seemed to be affected by memory deficiencies or subjective bias.

Bandura (1995) argues that longitudinal studies that take into account quantitative measure of self-
efficacy and compare categories of what facilitated people leaving the streets to what currently facilitates
them from returning to the streets would be revealing. Furthermore, a thorough examination can be
conducted on how individuals exited from the streets according to gender, level and type of mental

illness and duration of the street.

2.3Impact of Poverty and Homelessness

Several studies have shown direct link of homelessness with poverty. For example, Kneebone (2018)
notes that “the great majority of people experiencing homelessness do so because of poverty”. Due to
this, most researchers include study on poverty in the corresponding population while studying
homelessness. Employment status and income level are important parts of poverty level as well as
homelessness, though different approaches have been incorporated by different authors to include them
into a poverty index, which is a mathematical model that quantifies poverty in a certain population and
area. For example, Rupasingha and Goetz (2003) use a variety of factors such as job growth, percentage
of labour force and gender specificity in labour market to incorporate income level and employment in
the poverty index. Crandall and Weber (2004), on the other hand incorporate job growth in their
analyses. A similar methodology has been developed by Swaminathan and Findeis (2004) who use

predicted employment growth.

Raphael (1999) wonders if the health sector has a role in raising the issue of how poverty and income

inequality affect health. He contends that even though evidence-based perspective points towards
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poverty and income inequality being the key determinants of the health of Canadians, the policy
directions of government threatens the health of Canadians. It is probably because those in the
government are more concerned with the values being expressed by health institutions than by the
research evidence. Raphael (2001) again suggests that examining and responding to the health impacts
of poverty and income inequality can be justified as being part of the mandate of health institutions. But
such examinations also need to consider the values associated with civil society and health promotion
and the notion of shared responsibility. He notes that these are the values that provide a framework and
justification for implementing actions needed to reduce poverty and income inequality. The perception
that health is directly related to income inequality has been validated by many researchers. For example,
Reutter, Neufeld, & Harrison (1999) found that a majority of Albertans were aware that poverty led to
poor health. Raphael and Bryant (2000) argue that the efforts to address the causes and health impacts
of poverty and income inequality must be rooted within the communities themselves. Williams and
Popay (1997) also reach the same conclusion and point towards the emerging literature, which indicates
that action to improve health is most effective when the participation and understandings of citizens are
incorporated into such actions. Minkler (1995) and Raeburn and Rootman (1997) have also stressed
upon the importance of carrying out local citizen involving activities to improving health. Raphael (2001)
mentions that if citizens understand this point, they can identify policy issues that become the basis of
efforts to influence government actions. There is a role for governments and health institutions to play
in such efforts. At the city, provincial and national levels, governments and health institutions can
support citizens in examination and discussion of the importance of the social determinants of health.
According to Raphael (2001), it is these undertakings that can enhance civic involvement and

participation to effectively reduce poverty and income inequality and improve the health of Canadians.

A number of researchers from North America (Combs-Orme and Cain 2006; Flores 2004; Kilty and
Segal 2003), United Kingdom ((Bradshaw 2002b; Coles and Kenwright 2002; Hendrick 2005; Magadi
and Middleton 2005) and other countries (Ansalone 2003; Bradshaw 2002a; Vleminckx and Smeeding
2001) have conducted extensive research on impact of poverty on children. All of them establish poverty

has a profound impact on children and their families in myriad ways. Not only is there the daily
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uncertainty about survival, shelter, water, and food, but the effects of poverty extend into all areas of
children’s lives, including psycho-social and physical development and educational attainment. Balen,
Cox and Jackson (2006) contend that in the 21% century, children’s well-being is a major concern around
the globe. Extreme poverty and social exclusion may lead to abandonment of children by parents,
though few parents take that route to give their children a better life. Balen and others (2006) point out
that there will always be some children in need of alternative care or protection and this should be
provided whenever possible, whether it’s in the child’s family or in the community. However, they
contend that there is no proof that institutionalization strengthens such traditional support networks. In
fact, several case studies performed in Sri Lanka, Bulgaria and Moldova have shown how the use of
institutional care has been a harmful response to poverty. These studies demonstrate the possibility of
developing alternatives that are sensitive to the needs and problems of parents and families. In particular,
they show the importance of engaging children, parents, and families in identifying the nature of their
experiences and problems before making changes to policies or practice. Tolfree (2002) also reaches the
same conclusions. However, he points out that this process is neither simple nor short-term and requires

changes in philosophy and approach.

Moua and Kim (2006) argue that poverty, while quite low in the Twin Cities (Minneapolis and Saint
Paul, Minnesota) when compared with nationwide statistics, is as highly disparitized as can be found
nationwide. Single-mothers with children under the age of 18 are very likely to be stuck in poverty.
Education can get a person out of poverty, but lack of education can be compensated for with good
paying and low skill jobs. In today’s economy, the most likely means of getting out of poverty is to get
an education than to rely on hard work as an unskilled worker. The bigger a family is, the higher the
chance a family will be in poverty. Race is not a strong factor to poverty, although racial discriminations
may still exist. It can therefore be argued that anyone can get out of poverty regardless of race. Recent
immigration is contributing to some poverty, but as time goes on, immigrants are able to get out of
poverty. Lastly, families living in poverty are trapped in city neighbourhoods because that is where the

affordable housing units are located.
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Graves, Greenwell and Mark (2009) note that the 2008 homeless count provided policy makers with
significant information on the characteristics of homelessness in Metro Vancouver. Medical issues have
a similar prevalence among the street and sheltered homeless, with the exception of a much higher
incidence of self-reported addiction from those who are street homeless. They further point out the

following findings.

e The street homeless have a much higher reliance on binning and pan handling than those who

are sheltered.
e The street homeless have been homeless for longer periods of time than the sheltered.

e The count identified a lack of knowledge concerning why Aboriginal people aren’t accessing
shelters and the need to determine what can be done to increase their access to homelessness

programs and services.

They argue that although the 2008 Homeless Count does not give a complete picture of the extent and
nature of homelessness in Metro Vancouver, it provides the best information available. The count has
been able to identify trends over time as well as the characteristics and needs of the homeless people.
The results have been used by provincial and municipal governments as well as non-profit agencies and
foundations in program and funding decisions. The count also provided an opportunity for community
engagement on an important social issue and for GIS technologies to help deal with a setious social

problem.

2.4Poverty Mapping and GIS

GIS provides an excellent platform to develop visual representations of spatial data as well as perform
various kinds of analyses (Zahari et.al, 2018). However, one of the issues with incorporating the level of
poverty in performing analyses is how to quantify it based on factors that have spatial variations. For

example, the cost of living in urban and rural areas as well as within subsections of those areas are
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generally different. The main reason, as argued by Akinyemi (2010) is the unavailability of any generic
poverty and homelessness related data model for database development. Different researchers have
devised different methodologies to tackle this problem. For example, Nord (2000) argues that estimation
of relative cost of living in two places can be performed by comparing nominal income-to-poverty ratios
with a certain level of food insecurity corresponding to the assumption that households in different areas
reporting equal levels of food insecurity are equally well off. On the other hand, Jolliffe (2004) simply
uses differences in fair market rents to establish a price index. Joliffe (2003) in an earlier paper suggests
a distribution-sensitive FosterGreerThorbecke poverty index (Foster et al., 2010) to examine spatial
distribution of poverty incidence, depth and severity. His analysis raises an important point that the
notion that poverty level in non-metropolitan areas is higher than in metropolitan areas is not

substantiated. This finding has also been indicated in an earlier paper by Cushing and Zheng (2000).

Several researchers have recognized the effectiveness of GIS in areas of poverty and homelessness
mapping. For example, Bitfocus (2016) in its white paper argues that this tool “can help communities
better define and target geographic problems commonly faced when helping the homeless.” Similarly, a
UNESCO report (2005) has concluded that the GIS technology has many critical uses in statistical
offices dealing with such issues. GIS provides an opportunity to integrate data from various sources and
allows their visualization in causal relationships. This enhances analysis and understanding of complex
data and phenomena, leading to easier and more accurate decision-making. The authors of the report
further point out that poverty maps are becoming important tools for developing effective policies aimed
at reducing disparities within a country, and in designing intervention schemes to reach the most-needy
groups. Therefore, National Statistics Offices as custodians of socio-economic data should strengthen

their capabilities in GIS so as to facilitate poverty mapping and poverty analysis.

Lobao and Murray (2005) note that although homelessness is an important social issue affecting cities
around the wotld, often the provision of shelter and services to the homeless is undertaken by a loosely
organized system of service providers and public officials who have a limited understanding of system-

wide issues. At the same time, these people are directly involved in the system, and over time have
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developed perceptions regarding the system. Given the complexity involved in understanding a shelter
system, an exploratory analysis involving the use of GIS-based techniques offers novel approach for
examining the characteristics of such a system. In general, perceptions of the Columbus shelter system
were supported by observed characteristics identified through spatial analysis. However, the particular
finding that shelters are located in neighbourhoods with few residents cast doubt on the perceptions of
planners and decision makers that shelters are located with the general support of the community. In
addition, the aggregate number of employment opportunities found within shelter neighbourhoods
contradicts perceptions that job opportunities are few within these areas. The development of policies
and services towards the homeless often takes place with little analysis of the spatial and socio-economic
conditions that define the shelter system. By exploring homeless shelter systems in a spatial manner, a
more nuanced understanding of the shelter system can be reached by shelter operators and decision

makers, one that is capable of distinguishing between reality and perception.

It is worth mentioning here that not much research has gone into use of GIS and fuzzy logic approaches
to understand dynamics of homelessness, poverty and migration. Most research in this area has been
performed only over the past decade. The effectiveness of this approach has however been
demonstrated by several researchers. For example, Mogo etal (2013) have argued that since
homelessness is a complex social problem, fuzzy logic and fuzzy cognitive maps are useful modeling
tools due to “their inherent ability to model, intricate, interactive systems often described in vague
conceptual terms and then organize them into a specific, concrete form which can be readily understood
by social scientists and others.” Similatly, Pabuccu (2017) has demonstrated that since measurement of
poverty requires “modeling of uncertainty in human thought using linguistic expressions,” their
numerical representations allow the use of fuzzy logic to measure the poverty. The scarcity of recent
research papers in the areas of GIS and fuzzy logic applied to these issues has provided the necessary

encouragement to develop new strategies of analyzing data and arriving at meaningful results.
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3 DATA ANALYSIS METHODOLOGY
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3.1Introduction

The data collected during the broader PHM study spanned over several years and communities. The
main object of this study was to understand the dynamics of homelessness and migration in Northern
Ontario and develop index of homelessness that could be used to determine the risk factor of individuals
becoming homeless. It was argued these dynamics in different communities differed from one another
and therefore required their own specific homelessness index. The spatial dependence of homelessness
index was hypothesized during this study and was thoroughly researched. In the following sections, the

broader steps taken during this study are described.

Figure 3.1.1 shows a simplified analysis flow diagram followed during this study.

Causes of Migration
and Homelessness —
Develop Maps

Analyze Distributions
of Parametets

Develop Fuzzy
Cognitive Maps

Perform Sensitivity
Analyses and Construct
Homelessness Indices

Figure 3.1.1: Simplified analysis flow diagram
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Each of the steps in the above flow diagram as well as the datasets used in this study are discussed in

the following sections.

3.2Datasets

The data during the broader PHM study were gathered over a number of years between 1999 and 2011.
The collection of data was performed through direct interviews of subjects in the chosen sample
populations. A comprehensive questionnaire was followed for this purpose and the resulting data were
entered in a SPSS database (see Appendix-B). There was no fact-checking routine performed to validate
data and the answers given by the interviewees were assumed to be correct. For this study, data from

five communities were analyzed: Sudbury, Timmins, Cochrane, Hearst and Moosonee.

As a part of the research, the author visited different communities in Northern Ontario to get a first-
hand understanding of the living conditions there and to have discussions with the homeless as well as
community leaders and government officials. Fig.3.2.1 shows a picture of one of those trips taken to

Cochrane, Moosonee and Moose Factory. Some more pictures can be found in Appendix-C.

Figure 3.2.1: Author (left), Dr. Emily Faries (middle) and Dr. Carol Kauppi (right) while visiting Moose Factory.
28



3.3Cities

The following five cities in Northern Ontario were selected for this study.
Sudbury

Sudbury is the largest city of Northern Ontario with a population of 161,531 as per 2016 Census
(Statistics Canada, 2017). This region was inhabited by First Nations groups of Ojibwe and Algonquin
as early as 9000 years ago (Saarinen, 2012). Currently, majority of Sudbury inhabitants are Caucasian with
about 80% English-speaking and about 16% French-speaking (Statistics Canada, 2017). The economy
of Sudbury is dominated by mining and the city is therefore affected by downturns in the commodity
prices.

Timmins

Timmins is the fourth largest city of Northern Ontario with a population of 41,788 as per 2016 Census
(Statistics Canada, 2017). Most of the Timmins inhabitants are Caucasian, out of which about 64% and
English-speaking and about 36% French-speaking (Statistics Canada, 2017). The economy of the city is
mostly dependent on mining.

Cochrane

Cochrane is situated northeast of Timmins and south of Moosonee. Though small, it is one of the major
cities of the region with a population of a little over 5000 as per 2016 Census, half of which are
anglophone and the other half francophone (Statistics Canada, 2017). The main industries in Cochrane
are transportation, railway, tourism and forestry. However, due to lack of employment, its population is
in decline.

Hearst

Hearst is a small town located about 935 km north of Toronto. As per 2016 Census, about 94% of the
5070 Hearst inhabitants are francophone (Statistics Canada, 2017). The main economy of Hearst is
dependent on forestry products.

Moosonee

Moosonee is situated about 19 km south of James Bay on the Moose River. It is known as the gateway

to the Arctic. As per 2016 Census, the population of Moosonee is 1405 (Statistics Canada, 2017).
Moosonee has the largest First Nations population of about 15% amongst the five cities studied here

(Statistics Canada, 2017).
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3.4 Analyses on Causes of Homelessness

This involved performing trend analyses to understand major and minor causes of homelessness. It
should be noted that these were single-variable analyses and did not account for inter-dependencies of
variables. The objective of these analyses was to understand the broader picture of homelessness and

migration in the study areas.

The data for Sudbury were collected during years 2009 to 2011. These data were used to perform time

series analyses on some variables as well.

3.5Migration Trends

An important issue is that there is a trend of individuals migrating from one community to another and
then becoming homeless. And sometimes when migrants return to their home communities, they
become homeless. To understand migration trends in the five communities, GIS techniques were
employed due to their usefulness in analyzing spatial data, map generation as well as their visualization
capabilities. This involved data filtration in SPSS software, constructing variable distributions and then

developing raster map layers.

3.6Parameter Distributions

Parameter distributions are very important in understanding how these parameters influenced

homelessness. SPSS software was used to generate distributions of parameters.
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3.7Index of Homelessness

Homelessness and poverty are complex phenomena and depend on many variables that themselves have
interdependencies [Fowler et.al. 2019]. A Fuzzy Cognitive Map or FCM provides an excellent means to
analyze interdependencies between many variables [Dickerson and Kosko, 1994]. It was noted in the
previous Chapter that the sensitivity analysis is important to understand the effects of different
parameters on homelessness and poverty and an efficient way to perform sensitivity analyses is by
generating Cognitive Maps. An FCM is simply a combination of fuzzy logic and cognitive mapping. It
consists of interconnecting nodes, which are concepts representing individual parts of the whole system.
The interconnections are labeled with fuzzy values between the two nodes. These values represent the
strength of the relationship between the nodes [Gray, 2013]. Once the nodes and their interconnection
fuzzy values have been established, the influences of the nodes on each other are calculated using an
iterative procedure based on neural network approach. Once a stable solution has been obtained, the
model can be used to determine the behaviour of the system as node values are changed. This is what is
termed in this thesis as the sensitivity analysis. An FCM is constructed graphically with the help of causal
relationships between variables by assigning fuzzy levels to the interconnections [Kosko, 1986]. In this

study the following variables were initially used to generate the FCMs.

Access to Education — Access to Health — Age — Domestic Violence — Education Level — Employment
Status — Ethnicity — Family Problems — Gender — Marital Status — Mental Health — Migration — Number
of Children — Physical Health — Substance Abuse.

It should be noted that an FCM based on all these variables is very complex and difficult to draw
inferences from. The situation is further complicated by the fact that the data collected from different
regions revealed different interdependencies of variables. This was expected since distributions of
variables had already hinted towards this issue. For example, the age distributions of homeless
individuals in different regions showed some differences (see Figure 3.6.1). It was therefore necessary to

develop FCM for each region and data collection period separately. It should be noted that there are no
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data shown for Hearst. This is due to the very low statistics available for some parameters for Hearst. In
order to develop a framework to understand effects of different variables on homelessness, it was
necessary to simplify these fuzzy cognitive models so that a common framework for compatrison could
be developed. It is worth noting that some of the above-mentioned variables are likely to have negligible
impact on homelessness. However, instead of making a subjective decision, data analyses on all these
variables were performed to determine which ones were most important with regard to development of

simplified fuzzy cognitive maps.

45.0
B Cochrane
400 - Absolute Homeless
m Sudbury
35.0 ™ Moosonee
30.0 B Timmins
25.0
20.0
15.0
10.0
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0.0
0-10 11-20 21-30 31-40 41-50 51-60 60+
Age (Yrs)

Figure 3.7.1: Age distribution of homeless individuals in different regions (Yo interviewed). Data for Hearst was not
shown due to very low statistics avatlable.

It can be noted that the fuzzy relationships (or weights) in a Fuzzy Cognitive Map are not necessarily
crisp and should be deduced from the data collected during the study. In the context of fuzzy logic, a
relationship can be positive or negative and can have any value between -1 and +1. For this study, the

relationship levels as given in Table 3.6.1 were initially used since the FCM software available at that
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time only supported six values of logic levels. Later on, an update of the software became available that

did not have this restriction and was subsequently used to complete the analyses.

Table 3.7.1: Fuzzy Logic 1evels

Effect Value
H+ 1
M+ 0.5
L+ 0.25

L- -0.25
M- -0.5
H- -1

In order to deduce the weight values from the data collected, filter and statistics functions available in
SPSS were used. In the main database (SPSS) some of the variables were assigned numerical values, such
as 1 for female and 2 for male. The variables, such as age, assumed the actual values while the ones that
required yes or no answers were assigned some numerical value. For example, one of the questions was
about the reason to leave hometown and the interviewee had to select one the of answers from a list of
pre-defined answers, each of which was assigned a unique number. These and other variables as defined

in SPSS are listed in Table 3.6.2.

As noted eatlier, an important step in analyses was to determine interdependence of these variables so
that an FCM could be constructed. An efficient way to determine such interdependencies is to calculate
the Pearson’s correlation coefficient, which assumes that the relationship between the variables is linear
(Hall, G. 2015). This is a valid assumption since the range of values the variables assume are small and
no strong non-linearities are expected within that range. As mentioned before, the earlier version of the
MentalModeler software used to generate FCMs accepted only six discrete values of the fuzzy weights
as given in Table 3.6.1. This meant that, to deduce the fuzzy weights, the correlation coefficients must

be mapped onto the fuzzy logic weights listed in Table 3.6.1.
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Table 3.7.2: V ariable values as defined in SPS'S.

Variable

Assigned Values

Access to Education

A random unique valne

Access to Health

A random unigue valne

Age

Actual numerical values

Domestic Violence

A random unique valne

Education Level

Less than high school =1, ....... , University = 7

Ethnicity Caucasian = 1, First Nations = 2

Family Problems A random unigue valne

Gender Female = 1, Male = 2

Homeless Yes =1,No =2

Marital Status Married/Common Law = 1, Single/Divorced/Widowed = 2
Mental Health Problems | Yes =1, No =2

Migration Yes =1,No=2

Number of Children Actual numerical values

Physical Health Problems | Yes =1, No = 2

Substance Abuse A random unigue valne

In the theory of statistics, it is known that the correlation between two variables can be characterized by
the following scheme (see, for example, Hall, G 2015 and references therein).

Weak positive correlation: 0<r<03
Moderate positive correlation: 0.3 <7 < 0.5
Strong positive correlation: 05<r<1.0

This correlation scheme is symmetric on the negative side. Using this scheme, the correlation values

were mapped to the fuzzy logic levels as given in Table 3.6.3 below. Again, it should be noted that during
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the later stages of the analyses, the continuous fuzzy levels were used, which allowed direct 1:1

correspondence with the correlation coefficients.

Table 3.7.3: Fuzgy Logic 1evels.

Cotrelation Coefficient Effect Value
0.5<r<1.0 H+ 1
03<r<05 M+ 0.5

0<r<0.3 L+ 0.25

-03<r<o0 L- -0.25
-05<r<-03 M- -0.5
-1.0<r<-05 H- -1

A typical fuzzy weight matrix generated in this way is shown in Table 3.6.4 below.

Table 3.7.4: Fuzzgy weight matrix for data collected in Sudbury in year 2009.

- = 'j‘::_, )
g = 2 4
5 g g 2 g b S
Sudbury 2009 = % & s B T = = g g
o < < 5 = = s o < &
O] = 5 o, E = S g |
3] m g 3 2 s =
& = & 2 T
~
Gender
Age L+
Ethnicity I+ L-
Education L- L- L-
Employment L- L- L- L-
Mental Health L+ L- L- L- L
Physical Health L+ M- L- L- L- M+
No. of Kids L- L+ L+ L- L- L- L-
Homelessness L+ L+ L- L- L- L+ L+ L-
Migration L+ L+ L+ L- L- L- L- L- L-
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Data Analysis Steps

The following steps were taken during data analyses.

Step-1: Perform statistical analysis to determine effects of individual variables on homelessness and
calculate corresponding Pearson’s correlation coefficients.

Step-2: Determine fuzzy levels from the correlation coefficients.

Step-3: Construct FCM.

Step-4: Perform sensitivity analysis.

Step-5: Determine variable - homelessness fuzzy levels

Step-6: Perform Steps 1-5 for all localities and data periods

Step-7: Construct homelessness index equations for all localities

Step-8: Perform analyses using homelessness index equations

The FCM is constructed by first building relationship map between all variables and then assigning
weights to those variables in the weight value matrix. In order to determine the weights, distributions of
different variables were generated. For example, let us look at the interplay between the eviction and

gender in Sudbury between the years 2000 and 2009 as depicted in Table 3.6.5 below.

Table 3.7.5: Effect of eviction on gender in Sudbury between the years 2000 and 2009.

Study Female Male | Transgender
Location Year (%) (%) (%) Subjects
Sudbury 2000 50 50 4
Sudbury 2001 44.4 55.6 27
Sudbury 2002 20 80 40
Sudbury 2003 34.8 65.2 09
Sudbury 2007 40.8 59.2 76
Sudbury 2009 43.2 55.4 1.4 74
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To determine the FCM weight from this table, it should first be noted that females and males were
assigned valued of 1 and 2 respectively. It should be mentioned that this assignment does not have any
effect on the overall FCM analysis since if the assignment is reversed it will be reversed for all the factors.
Keeping this assignment in view, it was noted that in year 2001, there was only a slight direct correlation
between gender and eviction rate and therefore an FCM weight of 0.25 or L+ can be assigned. On the
other hand, in year 2002, there seems to be a very strong bias in eviction rate toward males and therefore

an FCM weight of +1 or H+ should be assigned.

It should be noted that in some cases the statistics are too low to draw any meaningful conclusions, such
as for year 2000. In such a case, the interconnection in the FCM map between the respective variables
was left open. During this study, the FCM weights of all variables were assigned based on this approach.
Once all the weights have been assigned, the FCM map was generated with the help of Mental Modeler
software package. Figure 3.6.2 shows a typical FCM map generated during this study.

Ethnicity Marital Status

Mental Health S _;’-‘V YA
| oo Jo A B

1+ ‘ Seeking Employment -’V

Unemployment
Figure 3.7.2: Typical Fuzzy Cognitive Map generated during this stud.
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The thickness of the interconnections represents the strength of correlation (positive or negative)
between the variables. This FCM is very complex due to inter-relationships between the variables and
therefore very difficult to use and interpret. In order to develop a simplified FCM for homelessness,
sensitivity analyses were done on this model. To do this, artificial scenarios were created, such as increase
in overall mental health of the population. Running the scenario showed its effect on different

parameters. Figure 3.6.3 shows a typical scenario chart.

Scenario 1

Refresh Scenario

Chart Component Change il -0.02
[ Mental Health H=
v Homelessness -0.04
[+]
[ Income Status @
[ Unemployment S _0.06
[ Domestic Violence S
@
» = Physical Health [T H
. = -0.08
[ Eviction | E
[ Access to Health
[ Mumber of Children il
[+ Family Problems
= Age -0.12
[ Paverty
Marital Status _0.14
 Family = o = m m - I ow - mo ®m
[ Helped by Family gé::Ea:rs.ﬁgmnboggcgggo?n.mmgg
2 388 3% 458320539 Fgc<cuzsgcdige
= Substance Abuse L - T B O = S - R T - - SN R
a2 a2 2 4B S v ™ g =843 a 8 5y w 2323302
[ Helped by Friend T o T2 L3 -5 4 w e 2ogF S a8 F s
ped by Frien Toa w8 A § g3 E.¢81 S g8 3 rin 3
B 2 = o 2 = m B m
= Moved to be with F.. g8 & g 58 3oE SLE g tg = P2
n T = B - = I S
= Desire to Change - 5 =3 3‘ E < 8 2 % g - .E
: 3 - ] ]
[ Population g El ES
[ Access to Education - z

Figure 3.7.3: Typical FCM scenario chart.

In this scenario, the mental and physical health of the population was increased to the highest possible
value (H+). This has reduced the homelessness by 8% and unemployment by 13%. Repeating this
process for all six values for physical health from H+ to H- gave six values for change in unemployment.
The relationship between the fuzzy levels and the corresponding change in homelessness gave a measure

of direct relationship between that particular variable and homelessness. However, this gave six values,
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which means the relationship is not crisp and should therefore be handled in the framework of fuzzy
logic. In order to get one value, these values were de-fuzzified using the centroid method (Wang, 2009)

as explained below.

The first step is to normalize the values obtained from the above analysis. Let us denote the fuzzy value

of the ith attribute and the jth value by xij . Then the normalized fuzzy value for the ith attribute is given
by

X
X; o 7
j=1%i

All the x; values thus obtained, together form the so called fuzzy membership function u(z) with z

being the values at which the xl] are calculated. Once the fuzzy membership function has been obtained,

the de-fuzzified value can be calculated using the following centroid formula.

. [u(z)-zdz
Y fu(z)dz

These de-fuzzified values were obtained for all attributes and used to generate the simplified FCM. Such

fuzzy cognitive maps were generated for all areas.

As mentioned before, with the availability of the new version of the Mental Modeler software, this
strategy was modified, though the underlying process remained the same. The new version of the
software allowed any value of fuzzy weight between 0 and 1 instead of 6 levels as in the previous version.
Hence, now it was possible to directly map the fuzzy weights on to the correlation coefficients. Now,

instead of tables such as 3.6.4, the ones as shown in Table 3.6.6 were generated.
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Table 3.7.6: Typical table generated for Pearson correlation coefficients between different variables.

Mental | Physical | Number
Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness

Age 0.222
Ethnicity .025 0
Education 0 0 0
Employment 0 0 0 0
Mental Health 0.198 -0.208 -0.104 0 0
Physical

0.044 -0.376 -0.041 0.327
Health 0 0
Number  of

-0.231 0.218 0.242 -0.132 -0.207
Kids 0 0
Homelessness 0.072 0.092 -0.152 0 0 0.059 0.135 -0.176
Migration 0.040 0.068 0.096 0 0 0-.066 -0.162 0 -0.235

Using such tables, fuzzy cognitive maps were generated for each study area. These FCMs were then used
to perform sensitivity analyses. For this the homelessness value was changed between -1 and +1 in steps
of 0.25 and corresponding changes in other parameters were recorded. These were the raw fuzzy weights
for the homelessness index. However, these could not be used directly in the homelessness index due
to two reasons: the weights for each step of the homelessness value were not the same and they were
not normalized. To normalize these weights, it was noted that some values were negative while others

positive. Therefore, to normalize, the normalized exponential function was used as given below.

eXi

w; = T

.
j=1€"
Here, w; is the weight of the it variable, x; is the sensitivity parameter of the i*" variable, and the 7 is

the number of data points.

Once the normalized values had been obtained, averages for each parameter were calculated. These
values were then used as the weights in the homelessness index equations. Naturally, there was one
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equation developed for each study area. These equations were then used to calculated minimum and
maximum values of the homelessness index for each study area. Since each area had its own maximum
and minimum value, it was not possible to compare result of one study area with another. To solve this
problem, the following equation was used for rescaling such that the homelessness index value for each

area remained between 0 and 1.

1.0
W=—"  (h—hpg) + 1.0

hmax - hmin

Here h is the calculated value, hpip and hyqy ate the minimum and maximum values of the

homelessness index.

This allowed generation of new set of rescaled homelessness index equations. It was now possible to
compare results from different study areas with same parameters. This was done in the next and final
stage of data analysis. Several hypothetical scenarios were generated depicting typical individuals and
their homelessness index values were calculated and compared. This allowed testing of the hypothesis
that there are spatially-dependent pathways to homelessness in Northern Ontario and a single set of

criteria cannot be used to form policy to reduce homelessness in all of Northern Ontario.
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4 DATA ANALYSIS - CAUSES OF MIGATION
AND HOMELESSNESS
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In this Chapter, the causes of migration and homelessness in the five study areas will be explored using
GIS techniques. Also, the spatial trends of migration will be studied using maps built from the gathered

data.

4.1Study Areas

Figure 4.1.1 below shows the study area in Northern Ontario in Canada for which data analyses in this
study have been performed. Most of these areas have high concentrations of underground mines and
are therefore affected by fluctuations in the commodity prices, such as Nickel and Copper. Sudbury and
Timmins are the most important mining districts in this region and hold some of the largest underground
mining operations in the world. Still, with such high concentration of mines and mining activities,

homelessness, poverty and migration rates are a cause of concern.
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Author: Rahat Naeem

Figure 4.1.1: Map of the areas for which data analyses have been performed during this study along with the years of
respective data acquisitions.

4.2Causes of Migration and Homelessness

One of the objectives of the broader PHM study is to understand the causes of migration, especially
when it leads to homelessness and poverty. Therefore, the interviews on which the data are based have
been conducted on primarily homeless individuals. The persons interviewed were asked about the main
causes of homelessness. Figure 4.2.1 shows the histogram for the data collected in Sudbury in 2009 and
shows disparity between Caucasian and indigenous population in terms of different causes of
homelessness. It can be seen that, although unemployment is the most important cause of migration

leading to homelessness in both Caucasian and indigenous population, other causes cannot be ignored.
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Figure 4.2.1: Causes of homelessness in 2009 in Sudbury for Cancasian and indigenous population (Yo interviewed).

It is important to note that illness and the need to seek health and social services were also found to be
major causes of migration in indigenous population. What this means is that these individuals could not
get proper employment or health care in their localities and therefore had to migrate to Sudbury. But
this migration eventually led to homelessness. So, the problem is not only lack of services in their own
communities but also lack of proper support structure in Sudbury.

During PHM study, data for Sudbury were gathered over several years between 2000 and 2011. Figure
4.2.2 depicts an interesting time series chart on major causes of homelessness in Sudbury. It can be seen

here that for most individuals the major cause of homelessness was unemployment. The important thing
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to note here is that the relative number of individuals becoming homeless due to unemployment is

steadily increasing over time.
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Figure 4.2.2: Time series of major causes of migration leading to homelessness in Sudbury.

Now, of course, the unemployment rate in general population is not constant over time either and
therefore, a natural question to ask is if there is any correlation between the two. To study this, the
unemployment data from Statistics Canada on unemployment rates in Sudbury during these years (see
Table 4.2.1) were gathered. It can be seen in the second column that the percentage of homeless people
in Sudbury in different years whose major cause of homelessness was unemployment. The third column
shows the general unemployment rate in Sudbury in those years. The Pearson correlation coefficient
between these two parameters came out to be -0.67. This shows that the homelessness due to

unemployment does not follow the general population trend. is means tha €re arc¢ otner ractors a
ployment d t follow the g 1 population trend. Thi that th ther factors at
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play as well. This strengthens the previous assertion that one needs to perform multivariate analyses to

understand the phenomenon of homelessness in these communities.

Table 4.2.1: Homelessness due to unemployment and unemployment rates in Sudbury.

Homeless due to Unemployment (% Unemployment Rate in Sudbury
Year interviewed) (%)
2000 8.9 8.4
2001 18.3 8.7
2002 13.1 9.4
2003 22.7 8.4
2007 61 5.8
2009 51.4 8.9

An important question to ask here is whether this trend is typical of other study areas or not. To
understand this, similar histograms for Timmins for the data gathering year of 2011 (see Figure 4.2.3)
were constructed. A trend similar to the one for Sudbury data was noticeable in these histograms. The
major cause of migration is lack of job opportunities in their own communities. It was observed here
that seeking education and family problems were also significant factors leading to migration and
eventual homelessness. So, the lack of support structure for migrating individuals is not typical of
Sudbury but is also clearly seen in Timmins. Still, it cannot be asserted that unemployment alone is the
cause for homelessness in these communities. There are many factors that need to be studied and
understood. Especially one must perform multivariate analyses on these factors and take into account

their effects on each other to fully understand the mechanisms that lead to homelessness. As discussed
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in the previous chapter, fuzzy cognitive maps were used to perform these studies and arrive at

meaningful results.
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Figure 4.2.3: Causes of homelessness in 2011 in Timmins for Cancasian and indigenous population.

4.3Migration Trends

One of the questions that was asked during the interviews was whether the town was their home town.

Now, having Sudbury as home town does not mean that the person did not leave Sudbury at some point

in time.

In fact, the data suggests that in many cases a person migrated to another town to look for

employment opportunities, could not find employment, returned to Sudbury and became homeless.

This trend was seen not only for Sudbury but also for other towns, such as Timmins. Timmins, being

primarily a mining town, has seen large migrations to the South of Ontario in search of employment.
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Failing to find employment, when the individuals returned to Timmins, they became homeless. Also, an
appreciable number of individuals from South of Ontario migrated to Timmins and Sudbury for
employment and became homeless. This shows a disturbing issue of lack of proper support structure

for migrants in these towns.

Figure 4.3.1 shows the trend of migration to Sudbury leading to homelessness. Red circles here show
the areas from where these individuals migrated to Sudbury after leaving Sudbury for employment. The
important thing to note is that these individuals had Sudbury as their hometown. They migrated to a
different town to seek employment, could not find any meaningful employment, returned to Sudbury

and became homeless.

It is apparent from the map in Figure 4.5 that the South of Ontario was the choice of migration
destination for most individuals from Sudbury in search of employment opportunities. This is
understandable since the South has larger cities, such as Toronto, with much larger population and
industrial base than Sudbury. However, more opportunities in these cities and towns do not always
translate into easier employment opportunities due mainly to high influx of highly qualified migrants
from within and outside Canada. Hence, in many cases, the migrants from Sudbury remain unsuccessful
in finding reasonable employment and are forced to return to Sudbury. However, return to Sudbury, as

depicted in the above map, can lead to homelessness.

It is interesting to note that a large number of individuals from other areas including South of Ontario
migrate to Sudbury and as a result become homeless. This is depicted in the map of Figure 4.3.2. This
shows that a large number of individuals migrate to Sudbury even from larger cities in the South of

Ontario in search of employment and become homeless.

51



Hearst

Cochrane M|g ration
Sudbury - Home Town
Timmins 2009

-

Sudbury-2009 (home town)
Number of Migrants

e 1
® 24
@® 5-8

Author: Rahat Naeem

Figure 4.3.1: T'rend of migration leading to homelessness in Sudbury in year 2009 for individuals having Sudbury as
their hometown.
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Figure 4.3.2: T'rend of migration leading to homelessness in Sudbury in year 2009 with Sudbury not their hometown.
The circles in Sudbury is for individuals who did not specify their hometown.
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Actually, the maps in Figures 4.3.1 and 4.3.2 do not show the complete picture of homelessness trends
in Sudbury. They were zoomed to show migrations between only North and South of Ontario. Figure
4.3.3 shows the complete map. Here, the complete migration data for Sudbury can be seen. It is
interesting to note that there were also individuals from Quebec, Alberta, BC and the US, who came to

Sudbury and became homeless. Still most of the emigrants to Sudbury were from Ontario.
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Figure 4.3.3: Trend of migration leading to homelessness in Sudbury in year 2009.
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Of course, data for Sudbury should not be assumed to represent trends in other communities as well.
Therefore, at the next step, similar maps for other localities were generated. Figure 4.3.4 shows the
migration trend for Hearst for the data collected in 2011. This map shows the areas from where the
individuals moved to Hearst with Hearst as their home town. A pattern similar to the one for Sudbury
is obvious here. That is, people migrate out of their home town, probably in search for better

employment opportunities, and then move back to their home town - and in the end become homeless.
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Figure 4.3.4: Trend of migration leading to homelessness in Hearst in year 2011 for individuals having Hearst as their
hometown.

54



Figure 4.3.5 shows the map depicting migration trend for individuals having Hearst not their hometown.
Unlike Sudbury, here migration seems to be taking place from nearby smaller towns instead of from the
south. This is of course expected since there are larger cities in northern Ontario, such as Sudbury and

North Bay, where people would prefer to go in search of opportunities.
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Figure 4.3.5: Trend of migration leading to homelessness in Hearst in year 2011 with Hearst not their hometown. The
circle in Hearst is for individuals who did not specify their hometown.

The complete map of trends in migration to Hearst for the data collected in year 2011 is shown in Figure
4.3.6. It can be seen that some individuals moved to Hearst from Quebec, Alberta and BC but most of

them were originally from Hearst. Most of the migrants to Hearst were from Ontario.
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Figure 4.3.6: Trend of migration leading to homelessness in Hearst in year 2011.

Next, the migration trend in North Bay from the data collected in year 2011 (see Figure 4.3.7) were
studied. It is interesting to note here a kind of pouring-down effect. It seems that individuals from North
Bay moved to the South in large numbers in search of opportunities and became homeless when they
returned to North Bay. Since North Bay is only about 100 km away from the much larger city, Sudbury,
one would assume that most would go to Sudbury in search of employment. However, it is observed

that most individuals actually move to southern Ontario instead. This can be due to a better
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understanding of the actual job market in Sudbury for the North Bay citizens. The more important issue
here is that when these individuals return to North Bay, they become homeless. This indicates lack of

proper support structure in North Bay for migrants.
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Figure 4.3.7: Trend of migration leading to homelessness in North Bay in year 2011 for individuals having North Bay
as their hometown.

Even though North Bay was not one of the towns included in this study, to better understand the
migration trend, similar analyses were performed on out-of-town individuals leading to homelessness.
Figure 4.3.8 shows the map thus generated. Here, migration from heavily populated areas in the south

including greater Toronto can be observed. This is a healthy trend in general and policy makers
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encourage such migrations. However, in this case the migrations have led to individuals becoming
homeless. This further depletes already scarce resources of small towns, such as North Bay, and

eventually leads to higher levels of poverty in the society.

North Bay is not an industrial or mining town, though it has a large number of government offices.
Most individuals are therefore government employees or associated with contracting companies working
for the government. The employment opportunities are therefore limited and prone to long application
assessment times and delays. This results in many individuals in North Bay seek employment
opportunities elsewhere. It is apparent from the map in Figure 4.3.8 that, being located in about the
middle of Ontario, the North Bay sees migrations from both North and South of Ontario with higher

numbers coming from southern parts.
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Figure 4.3.8: Trend of migration leading to homelessness in North Bay in year 2011 with North Bay not their
hometown. The circles in North Bay are for individuals who did not specify their hometown.

Figure 4.3.9 shows the overall migration trend in North Bay during 2011. As discussed eatlier, North
Bay is a small town with few industries and mainly housing government offices. Migration to North Bay
is therefore by individuals who are mainly looking for work in the government sector or who already
have job offers. In the event of job loss in North Bay in the government sector, finding another job in
the sector is difficult with long processing times and delays. Such issues are generally faced by individuals
who are hired on contract basis. After the contract is over, they find it hard to secure another contract

or employment. This can lead to either another migration out of North Bay or eventual homelessness.
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Figure 4.3.9: Trend of migration leading to homelessness in North Bay in year 2071.

Data in Moosonee were collected during year 2012. Moosonee is the northmost town of Ontario studied
during this project. The only access to the town is either by air or by ice roads, which make the
transportation costs extremely high. Hence the common grocery items, such as milk, are sold at prices
that are three to four times their prices in larger cities, such as Sudbury. This, together with virtually non-
existing industrial base, has made the city rampant in poverty and homelessness. Most individuals in
Moosonee belong to First Nations communities with low education levels. Many are afraid of leaving

their communities as then they would have to forego the government assistance they get. Due to these
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factors, migration out of Moosonee are not as common as in other cities in the North. Figure 4.3.10
shows the migration trend for individuals with Moosonee as their hometown. It seems that most

individuals migrated to nearby towns especially Timmins. This is understandable since Timmins is a

mining town with higher job prospects.
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Figure 4.3.10: Trend of migration leading to homelessness in Moosonee in year 2012 for individuals having Moosonee as
their hometown.

The map in Figure 4.3.11 depicts the migration trend of individuals whose home town was not
Moosonee. These individuals came to Moosonee and then became homeless. As discussed eatlier,
Moosonee does not have an industrial base and the employment opportunities are very minimal. The

cost of living is very high due to high transportation costs. As can be seen here, most of the migrants
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were from areas North of Moosonee. This is expected and understandable since for individuals further
North, Moosonee is the first town they can go in search for work or medical attention.

The complete migration trend for Moosonee is depicted in Figure 4.3.12. Of course, one should not
expect anyone from far reaches in Canada to migrate to Moosonee unless there is a compelling reason,

such as family. Hence, almost negligible migration to Moosonee from outside Ontario is observed.
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Figure 4.3.11: Trend of migration leading to homelessness in Moosonee in year 2012 with Moosonee not their hometown.
The circles in Moosonee are for individuals who did not specify their hometown.
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Figure 4.3.12: Trend of migration leading to homelessness in Moosonee in_year 2072.

Cochrane is a small town near Timmins in Northern Ontatio. Data were collected in Cochrane in year
2013. Figure 4.3.13 shows a map depicting migration trend in Cochrane for individuals who stated
Cochrane as their hometown. It is interesting to note that an appreciable number of individuals from
Cochrane migrated to northern and southern Ontario and became homeless after returning to their
hometown. Cochrane, being a very small town, does not have many employment opportunities. This

also means that migration into Cochrane from other communities should not be expected. However, as
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can be seen in Figure 4.3.14, an appreciable number of individuals did actually migrate to Cochrane from

the North and the South of Ontario. And after migration they became homeless.

Figure 4.3.15 shows the complete picture of migration trend in Cochrane in 2013. As expected the bulk

of migration in Cochrane remained from within Ontario.
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Fignre 4.3.13: Trend of migration leading to homelessness in Cochrane in year 2013 for individunals having Cochrane as
their hometown.
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Figure 4.3.14: Trend of migration leading to homelessness in Cochrane in year 2013 with Cochrane not their hometown.
The circles in Cochrane are for individuals who did not specify their hometown.

Timmins is an important town in northern Ontario with some of the deepest and oldest underground
mines in the world. Though the mining operations in Timmins are of smaller scale as compared to
Sudbury, the town does see influx of migrants from other parts of Ontario in search for employment
opportunities. A point worth mentioning is that even with such large mining operations, the town has

widespread poverty and homelessness problems.
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Figure 4.3.15: Trend of migration leading to homelessness in Cochrane in year 2013,

Figure 4.3.16 shows the map for the trend of migration in Timmins in year 2011 by individuals who
identified Timmins as their hometown. A good mix of movement from both North and South in
Ontario can be observed here. These individuals moved out of Timmins, returned and became homeless.
Figure 4.3.17 shows a similar map but for individuals who did not identify Timmins as their hometown.
As expected, most of the migrants in this case were from upper parts of Ontario and from areas that are

near to Timmins.
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Figure 4.3.16: Trend of migration leading to homelessness in Timmins in year 2011 for individuals having Timmins as
their hometown.

Timmins being a known mining town, sees migration from other parts of Canada as well (see Figure
4.3.18). Unlike maps for other communities, here it can be seen that a sizable number of individuals

from eastern and western Canadian regions migrated to Timmins, probably in search of better

opportunities, and as a result becoming homeless.
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Figure 4.3.17: Trend of migration leading to homelessness in Timmins in year 2011 with Timmins not their hometown.
The circles in Timmins are for individuals who did not specify their hometown.
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Figure 4.3.18: T'rend of migration leading to homelessness in Timmins in year 2011,

A number of important conclusions can be arrived at from the above analyses. One is that in many cases
migration actually leads to homelessness. This happens to those who migrate to another town in search
of better employment or health services but also to those who migrate out and then come back to their
home towns. There are larger towns in the south of Ontario where most from the north migrate to. And
due to highly competitive and saturated job markets in these cities, many of them go back to their home

towns and then become homeless after spending whatever they had possessed before migration.
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Another important result is that the predominant migration route is from north to south. This is due to
the fact that economies of most of the cities in the north are dependent on mining or lumber and get
severely affected whenever there is economic downturn in these industries. This leave many unemployed
for longer periods of time and hence migrate to southern part of Ontario in search of employment. This

is a serious issue as it leaves many in severe poverty and become homeless.
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5 DATA ANALYSIS - DISTRIBUTION OF
PARAMETERS
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5.1 Distribution of Parameters

In this Chapter, the distribution of different parameters will be individually studied. This is important in

order to understand how different parameter distributions vary between the study areas.

5.1.1 Gender Distribution

It was observed in the data acquired that in general there were more females than males in the homeless
population. To look at it more closely, the cumulative gender distributions in different localities were
generated. Figure 5.1.1 shows the pie charts depicting gender distributions in different cities and towns.
It is worth nothing that, except for Sudbury and North Bay, the female homeless population in other

towns is higher than male population. This situation is much more pronounced in Moosonee and Hearst.
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Figure 5.1.1: Cumnlative gender distributions of homeless in different communities.

5.1.2 Age Distribution

The cumulative age distributions of homeless people in different communities are shown in Figure 5.1.2.
Here the light blue colour represents the age group of 21 to 40 years. It can be seen that in all cities,
except for Moosonee, this age group dominates. In Moosonee, the largest number of homeless
individuals are children of up to 10 years of age. As it will become evident later, this is actually due to

larger number of children per individual in Moosonee. Another interesting thing is that in Sudbury and
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North Bay the homeless population of 60+ individuals is very small. Hearst and Cochrane show the

most evenly distributed population of homeless with respect to age.
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Figure 5.1.2: Cumnlative age distributions of homeless in different communities.

5.1.3 Absolute Homelessness Distribution

Figure 5.1.3 shows the distributions of individuals who do and do not meet the definition of absolute

homelessness. Note that meeting the criteria does not mean that the person is not at the risk of becoming
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homeless. Sudbury shows a much larger population of individuals who meet this definition followed by

North Bay and Timmins.
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Figure 5.1.3: Cumnlative distributions of absolute homeless in different communities.

5.1.4 At Risk of Homelessness Distribution

Figure 5.1.4 depicts a map for the percentage of individuals who are at risk of becoming homeless. Note

that even though Sudbury has the highest proportion of individuals who meet the definition of absolute
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homelessness, the proportion of at-risk individuals is lower than cities in upper north. North Bay has

the lowest proportion of at-risk individuals.
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Figure 5.1.4: Cummnlative distributions of individuals at risk of becoming homeless in different communities.

5.1.5 Distribution of Accompanied Children

Earlier it was observed that Moosonee had the highest relative number of children up to the age of 10.

The reason for that can be observed in map of Figure 5.1.5. That is, the number of homeless individuals
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in Moosonee with three or more children is higher than in any other city. Sudbury shows the highest

population of homeless individuals with no children.
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Figure 5.1.5: Cumnlative distributions of homeless with accompanied children in different communities.

5.1.6 Ethnic Distribution

This map in Figure 5.1.6 shows the ethnic distribution in different communities. As expected, the highest
population of aboriginal homeless individuals is in Moosonee. All other cities have Caucasians as the

dominant proportion of homeless individuals.
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Figure 5.1.6: Cumunlative distributions of ethnicity in different commmnities.

5.1.7 Income Status Distribution

The distribution of income status is shown in Figure 5.1.7. It is apparent that in Sudbury and North Bay
most individuals are on Ontario Disability Support Program (ODSP) or welfare. In Hearst, Cochrane,
Timmins and Moosonee, most individuals are on Canada Pension Plan (CPP). A sizable population in

Moosonee is on welfare.
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Figure 5.1.7: Cumnlative income status distributions of homeless in different communities.

5.1.8 Spoken Language Distribution

Figure 5.1.8 shows the cumulative distributions of languages spoken by homeless individuals in different
communities. In Moosonee most individuals speak either English or Cree. In Hearst, English and
French languages dominate. In Sudbury, North Bay, Cochrane and Timmins, English is spoken more
trequently than any other language.
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Figure 5.1.8: Cumulative distributions of langnages spoken by homeless in different communities.

5.1.9 Marital Status Distribution

The map in Figure 5.1.9 shows the marital status distributions of homeless in different cities. It is
apparent that, except for Sudbury and North Bay, most individuals in other cities are married or are in

common law relationships. A sizable population of individuals in North Bay and Sudbury are single.
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Figure 5.1.9: Cumunlative marital status distributions of homeless in different commmunities.

5.1.10 Mental Health Status Distribution

During this study, the persons interviewed were asked if they thought they had any mental health
conditions. The resulting distributions are shown in Figure 5.1.10. It is interesting to note that large
proportion of individuals in Sudbury, North Bay and Timmins identified themselves as dealing with

mental health issues.
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Figure 5.1.10: Cumulative distributions of mental health for homeless in different commmnities.

5.1.11 Mental Health Problem Distribution

Figure 5.1.11 shows the distributions of mental health problems in different communities. In most of

the cases, depression and anxiety were identified as the major causes of mental issues.
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Figure 5.1.11: Cumulative distributions of mental health problems for homeless in different communities.

5.1.12 Physical Health Status Distribution

The map in Figure 5.1.12 shows the distributions generated from the responses of individuals to the
question whether they had any physical health issues or not. It is apparent that in all communities most
of the individuals identified themselves as having no physical health problems. This is in sharp contrast

to the mental health question.
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Figure 5.1.12: Cumulative distributions of physical health status for homeless in different communities.
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6 DATA ANALYSIS - FUZZY COGNITIVE MAPS
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6.1 Fuzzy Cognitive Maps

As discussed earlier, a major part of this research was to understand pathways to homelessness and their
spatial dependence through Fuzzy Cognitive Maps for different regions. A Fuzzy Cognitive Map or
FCM is simply a combination of fuzzy logic and cognitive mapping. An FCM consists of interconnecting
nodes, which are concepts representing individual parts of the whole system. The interconnections are
labeled with fuzzy values between the two nodes. These values represent the strength of the relationship
between the nodes. Once the nodes and their interconnected fuzzy values have been established, the
influence of the nodes on each other is calculated using an iterative procedure based on neural network
approach. Once a stable solution has been obtained, the model can be used to determine the behaviour
of the system as node values are changed. Up until now there has not been much research carried out
in terms of spatial dependence on pathways to homelessness in Northern Ontario. Most of the inquiries
have been static studies performed in different localities. However, looking at the data gathered during
this study, it can be observed that migration has played a strong role in homelessness in different
communities. For example, it has been seen that there is a trend that people from South (such as from
Greater Toronto) migrate to Northern communities (such as Timmins) in search of better employment
butin turn become homeless. Similarly, it has been observed that there is a strong tendency of individuals
from Northern communities to become homeless after their return from South where they would go to
seek better employment opportunities. In view of these observations, there are spatial dependencies that
must be taken into consideration to understand pathways to homelessness. Therefore, for this study the
following hypothesis was tested. There is a strong spatial dependence on pathways to homelessness in
Northern Ontario due to multiple factors including ethnicity and access to health, education and social

services.

Testing this hypothesis would greatly help in understanding homelessness and its dependence on
different variables, such as migration and scarcity of certain resources in different communities leading

directly to homelessness as well as migration and subsequent homelessness. These findings will help the
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policy makers to intelligently allocate resources within different communities to minimize homelessness

in Northern Ontario.

Testing the above-mentioned hypothesis requires understanding of interplay between different variables.
For example, what is the relationship between mental illness and gender or how education level is related
to unemployment. The data distributions presented earlier show that homelessness has both intrinsic
and extrinsic dependence on different variables. Therefore, looking at variables individually does not
have much value in terms of understanding homelessness in Northern Ontario. It is imperative that
different variables and their inter-dependence must be taken into consideration in order to accurately
understand their effects on homelessness. One approach to understand these relationships is to develop
and analyze a Fuzzy Cognitive Map or FCM. For this study the Mental Modeler software was used
(Gray, S.A. et. al., 2013). As discusses in the previous Chapter, the fuzzy relationships (or weights) in a
Fuzzy Cognitive Map are not necessarily crisp and can be deduced from the data collected during the
study. In the context of fuzzy logic, a relationship can be positive or negative and can have any value

between -1 and +1.

6.1.1 FCM from Collective Distributions

Though, from previous analyses it was concluded that there were temporal and spatial variations
between dependences of different variables but it was important to understand how significant those
variations were. This step was absolutely necessary to understand spatial dependence on pathways to
homelessness. At the same time, this was necessary to quantify the fuzzy logic weights that are needed
to develop the fuzzy cognitive map. As the first step, the dependence of eviction on gender in different
communities and in different years were looked at. The results are shown in Table 6.1.1. It can be seen
from this table that there are differences between the parameters during different years and in different
communities. However, looking at the collective numbers it can be deduced that a male individual is

almost twice as likely to be evicted and become homeless as compared to a female individual. Therefore,
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on a fuzzy logic scale the Gender-Eviction relationship has been assigned a value of "M+". Note that

Gender = 1 refers to female and Gender = 2 refers to male.

Table 6.1.1: Dependence of eviction on gender in different commmunities.

Location Study Year Female (%) Male (%) | Transgender (%) Subjects Comments
Sudbury 2000 50 50 4 Low statistics
Sudbury 2001 44.4 55.6 27
Sudbury 2002 20 80 40
Sudbury 2003 34.8 65.2 69
Sudbury 2007 40.8 59.2 76
Sudbury 2009 432 55.4 1.4 74
Timmins 2011 453 54.7 86
Hearst 2011 0 100 1 Low statistics
Moosonee 2012 52.6 47.4 19
Cochrane 2013 313 68.7 16

Collective 39.6 60.2 0.2

Table 6.1.2 shows the dependence of unemployment on gender in different communities.

Table 6.1.2: Dependence of unemployment on gender in different communities.

Location Study Year Female (%) Male (%) | Transgender (%) Subjects Comments
Sudbuty 2000 30.3 69.7 33
Sudbury 2001 20.9 79.1 91
Sudbury 2002 33.6 66.4 113
Sudbuty 2003 313 68.7 278
Sudbury 2007 42.2 57.8 218
Sudbuty 2009 337 65.7 0.6 169
Timmins 2011 49.3 50.7 288
Hearst 2011 100 1 Low statistics
Moosonee 2012 40 60 20
Cochrane 2013 26.7 73.3 15
Collective 37.3 62.6 0.1
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Here again significant differences between variable dependencies during different years and in different
communities are observed. Collectively, this shows that a male individual is almost twice as likely to be
unemployed and become homeless as compared to a female individual. Therefore, on a fuzzy logic scale

the Gender-Unemployment relationship has been assigned a value of "M+".

The dependence of seeking employment on gender can be seen in Table 6.1.3. This table shows
significant differences in variable dependencies especially for data collected in Sudbury in different years.
Looking at the data collectively, it is obvious that a male individual is almost three times as likely to
become homeless while seeking employment as compared to a female individual. Therefore, on a fuzzy

logic scale the Gender-Unemployment relationship has been assigned a value of "H+".

Table 6.1.3: Dependence of seeing employment on gender in different communities.

Location Study Year | Female (%) | Male (%) Subjects
Sudbury 2000 46.7 53.3 45
Sudbuty 2001 28.1 71.9 57
Sudbuty 2002 16.6 83.4 193
Sudbury 2003 17.6 82.4 403
Sudbury 2007 31.6 68.4 95
Sudbury 2009 333 66.7 102
Timmins 2011 41.5 58.5 193
Hearst 2011 45.5 54.5 11
Moosonee 2012 40.7 53.3 30
Cochrane 2013 40.9 59.1 22
Collective 271 729 1151

In Table 6.1.4 the dependence of substance abuse on gender can be observed.
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Table 6.1.4: Dependence of substance abuse on gender in different communities.

Location Study Year | Female (%) Male (%) Subjects
Sudbury 2000 18.8 81.3 32
Sudbury 2001 39.6 60.4 53
Sudbury 2002 45.9 54.1 74
Sudbury 2003 325 67.5 154
Sudbury 2007 38 62 129
Sudbury 2009 37.8 62.2 98
Timmins 2011 421 57.9 126
Hearst 2011 33.3 66.7 6
Moosonee 2012 45.5 54.5 22
Cochrane 2013 40 60 10
Collective 37.8 62.2 704

For gender-substance abuse relationship one would expect the distribution to be highly skewed toward
male population. However, this does not seem to be true in all localities and during different years. For
example, in Moosonee the gender ratio is almost 1. This shows how important it is to analyze data for
different localities separately. However, the objective of these studies is to look at the data collectively.
In the next step, data will be analyzed separately for each location and for different years. LLooking at the
data collectively, it can be deduced that a male individual is almost twice as likely to become homeless
while using controlled substances as compared to a female individual. Therefore, on a fuzzy logic scale

the Gender-Substance Abuse relationship has been assigned a value of "M+".

Table 6.1.5 shows the prevalence of domestic violence for females and males. Here, one would expect
the distribution to be highly skewed toward the female population. That is exactly what is observed here.
It should be noted that domestic violence is either not highly prevalent or it is not well reported. This
information is part of the data collected during interviews and therefore it is not expected that the
interviewees will hold up information. It is therefore highly probable that the domestic violence is not

the leading cause of homelessness in many of the Northern communities.
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Table 6.1.5: Dependence domestic violence on gender in different communities.

Location Study Year Female (%) Male (%) Subjects Comments

Sudbury 2000 82.5 17.5 40

Sudbury 2001 74.2 25.8 62

Sudbuty 2002 84.1 159 63

Sudbury 2003 96 4 25

Sudbuty 2007 100 0 20

Sudbury 2009 100 0 1 Low statistics

Timmins 2011 100 0 2 Low statistics

Hearst 2011 0 0 0 Low statistics

Moosonee 2012 0 100 1 Low statistics

Cochrane 2013 0 0 0 Low statistics
Collective 83.6 16.4 214

The collective distribution in Table 6.1.5 shows that a female individual is almost three times as likely to
become homeless as a result of domestic violence as compared to a male individual. Therefore, on a
fuzzy logic scale the Gender-Domestic Violence relationship has been assigned a value of "H-". Next,
the dependence of mental illness on gender in different communities was studies. The results are shown
in Table 6.1.6.

Table 6.1.6: Dependence of mental illness on gender in different commmnnities.

Location Study Year Female (%) Male (%) Subjects Comments
Sudbury 2000 0 100 1 Low statistics
Sudbury 2001 65.2 34.8 23
Sudbury 2002 43.5 56.5 85
Sudbury 2003 49.6 50.4 125
Sudbury 2007 43.2 56.8 162
Sudbury 2009 37.1 62.9 89
Timmins 2011 53.4 46.6 148
Hearst 2011 40 60 5 Low statistics
Moosonee 2012 66.7 333 9
Cochrane 2013 58.8 41.2 17
Collective 47.3 52.7 664
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The above table indicates substantial differences between data collected during different time frames
and in different communities. Collectively, it shows that a male individual is slightly more likely to
become homeless as a result of being mentally ill as compared to a female individual. Therefore, on a

fuzzy logic scale the Gender-Mental Health relationship has been assigned a value of "L-".

Next, the dependence of physical illness on gender was studies. The results are shown in Table 6.1.7.

Table 6.1.7: Dependence of physical illness on gender in different commmnities.

Location | Study Year Female (%) Male (%) Subjects Comments

Sudbury 2000 70 30 10

Sudbury 2001 31 69 29

Sudbury 2002 37.1 62.9 35

Sudbury 2003 42.1 57.9 19

Sudbury 2007 43.8 56.3 96

Sudbury 2009 0 0 0 Low statistics

Timmins 2011 0 0 0 Low statistics

Hearst 2011 0 0 0 Low statistics

Moosonee 2012 0 0 0 Low statistics

Cochrane 2013 0 0 0 Low statistics
Collective 41.8 58.2 189

The above table shows large disparities in variable dependencies during different study periods in
Sudbury. However, collectively this shows that a male individual is slightly more likely to become
homeless as a result of being physically ill as compared to a female individual. Therefore, on a fuzzy logic
scale the Gender-Physical Health relationship has been assigned a value of "L-". The collective
distribution of unemployed with respect to ethnicity is shown in Table 6.1.8. This shows that a Caucasian
person is more than twice as likely to become homeless as a result of being unemployed as compared to
a person belonging to First Nations. Therefore, on a fuzzy logic scale the Ethnic Group -

Unemployment relationship has been assigned a value of "M+".
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Table 6.1.8: Unemployed - Ethnicity distribution (collective).

Ethnic Group Percent Unemployed
Caucasian 61

First Nations 27.1

Others 11.9

The graph in Figure 6.1.1 shows the age distribution of unemployed. The above distribution indicates a
weak negative relationship between age of individuals and unemployment leading to homelessness.

Therefore, on a fuzzy logic scale the Age - Unemployment relationship has been assigned a value of "L-
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Figure 6.1.1: Distribution of unemployed individuals who became homeless (collective).

Table 6.1.9 indicates a very strong relationship between married and single individuals with respect to
becoming homeless due to unemployment. Therefore, on a fuzzy logic scale the Marital Status -

Unemployment relationship has been assigned a value of "H+".
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Table 6.1.9:Unemployed - Marital Status distribution (collective).

Marital Status Percent Unemployed
Married or Common Law 19.3
Single/Divorced/Widowed 80.7

Table 6.1.10 indicates a very strong negative relationship between unemployment leading to
homelessness and the number of children. Therefore, on a fuzzy logic scale the Number of Children -

Unemployment relationship has been assigned a value of "H-".

Table 6.1.10: Unemployed - Number of Children relationship (collective).

Number of Children Percent Unemployed
0 412

1 21.7

2 19.4

3 8.1

4 4.6

5 2.4

>6 2.5

Table 6.1.11 shows a very strong positive relationship between unemployment leading to homelessness
and the person's income status. Therefore, on a fuzzy logic scale the Income Status - Unemployment

relationship has been assigned a value of "H+".

Table 6.1.11: Unemployed - Income Status distribution (collective).

Income Status Percent Unemployed
No income 26.2
Welfare 73.8
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Table 6.1.12 indicates a negative relationship between unemployment leading to homelessness and the
person's highest level of education. Therefore, on a fuzzy logic scale the Education Level -

Unemployment relationship has been assigned a value of "M-".

Table 6.1.12: Unemployed - Education Level relationship (collective).

Highest Level of Education Percent Unemployed
Less than high school 11.5

Some high school 40.1

High school diploma 23

Some community college 15.7
Community college diploma 4.8
University degree 1.8

Table 6.1.13 depicts a very strong negative relationship between unemployment leading to homelessness
and migration. A person is almost three times as likely to become unemployed and homeless as
compared to a person who has migrated to that community. Therefore, on a fuzzy logic scale the

Migration - Unemployment relationship has been assigned a value of "H-".

Table 6.1.13: Unemployed - Migration relationship (collective).

Migration Percent Unemployed
No 71
Yes 29

Table 6.1.14 indicates a moderately negative relationship between unemployment leading to
homelessness and the person's mental health status. Therefore, on a fuzzy logic scale the Mental Health

- Unemployment relationship has been assigned a value of "M-".
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Table 6.1.14: Unemployed - Mental Health Problems relationship (collective).

Mental Health Problems Percent Unemployed
No 61.6
Yes 384

Table 6.1.15 shows a weakly negative relationship between unemployment leading to homelessness and
the person's physical health status. Therefore, on a fuzzy logic scale the Physical Health - Unemployment

relationship has been assigned a value of "L-"

Table 6.1.15: Unemployed - Physical Health Problems relationship (collective).

Physical Health Problems Percent Unemployed
No 56.6
Yes 43.4

Table 6.1.16 shows that a Caucasian person is more likely to become homeless due to substance abuse
as compared to a person belonging to First Nations. Therefore, on a fuzzy logic scale the Ethnic Group

- Substance Abuse relationship has been assigned a value of "L-".

Table 6.1.16: Substance Abuse - Ethnic Group relationship (collective).

Ethnic Group Percent
Caucasian 49.3
First Nations 39.3
Others 11.4

Table 6.1.17 depicts a very strong positive relationship between substance abuse leading to homelessness
and the person's marital status. Therefore, on a fuzzy logic scale the Marital Status - Substance Abuse

relationship has been assigned a value of "H+".
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Table 6.1.17: Substance Abuse - Marital Status relationship (collective).

Marital Status Percent
Married or Common Law 18.6
Single/Divorced/Widowed 81.4

Table 6.1.18 indicates a very strong negative relationship between substance abuse leading to
homelessness and the number of children. Therefore, on a fuzzy logic scale the Number of Children -

Substance Abuse relationship has been assigned a value of "H-".

Table 6.1.18: Substance Abuse - Number of Children relationship (collective).

Number of Children Percent
0 47.3
1 17.6
2 16.8
3 7.5
4 6.0
5 2.4
>=6 24

Table 6.1.19 indicates a very strong positive relationship between substance abuse leading to
homelessness and the person's income status. Therefore, on a fuzzy logic scale the Income Status -

Unemployment relationship has been assigned a value of "H+".

Table 6.1.19: Substance Abuse - Income Status.

Income Status Percent
No income 21.5
Welfare 78.5
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Table 6.1.20 shows a moderately strong relationship between substance abuse leading to homelessness
and the person's highest level of education. Therefore, on a fuzzy logic scale the Education Level -

Unemployment relationship has been assigned a value of "M-".

Table 6.1.20: Substance Abuse - Education 1 evel relationship (collective).

Highest Level of Education Percent
Less than high school 11.3
Some high school 38.3
High school diploma 241
Some community college 9.8
Community college diploma 12.0
University degree 4.6

Table 6.1.21 indicates a person is twice as likely to become homeless as a result of substance abuse as
compared to a person who has migrated. Therefore, on a fuzzy logic scale the Migration -

Unemployment relationship has been assigned a value of "M-".

Table 6.1.21: Substance Abuse - Migration relationship (collective).

Migration Percent Unemployed
No 66.7
Yes 333

Table 6.1.22 shows that a Caucasian person is much more likely to become homeless as a result of
domestic violence as compared to a person belonging to First Nations. Therefore, on a fuzzy logic scale
the Ethnic Group - Substance Abuse relationship has been assigned a value of "M-".

Table 6.1.22: Domestic 1 iolence - Ethnic Group relationship (collective).

Ethnic Group Percent
Caucasian 66.5
First Nations 27.8
Others 5.7
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Table 6.1.23 indicates a very strong positive relationship between domestic violence leading to
homelessness and the person's marital status. Therefore, on a fuzzy logic scale the Marital Status -

Domestic Violence relationship has been assigned a value of "H+".

Table 6.1.23: Domestic Violence - Marital Status relationship (collective).

Marital Status Percent
Married or Common Law 25.6
Single/Divorced/Widowed 74.4

Figure 6.1.2 shows the age distribution of individuals who became homeless due to domestic violence.
The distribution is more or less even and therefore on a fuzzy logic scale the Domestic Violence - Age

relationship has not been assigned any value.
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Figure 6.1.2: Collective age distribution of individuals who became homeless due to domestic violence.
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Table 6.1.24 indicates a very strong negative relationship between domestic violence leading to
homelessness and the number of children. Therefore, on a fuzzy logic scale the Number of Children -

Domestic Violence relationship has been assigned a value of "H-".

Table 6.1.24: Domestic V'iolence - Number of Children relationship (collective).

Number of Children Percent
0 61.6
1 13.8
2 13.8
3 9.4
>=4 1.2

Table 6.1.25 indicates a slightly positive relationship between domestic violence leading to homelessness
and the person's income status. Therefore, on a fuzzy logic scale, the Income Status - Domestic Violence

relationship has been assigned a value of "L+".

Table 6.1.25: Domestic 1 iolence - Income Status relationship (collective).

Income Status Percent
No income 43.3
Welfare 56.7

Table 6.1.26 shows a slightly positive relationship between domestic violence leading to homelessness
and the person's mental health status. Therefore, on a fuzzy logic scale the Mental Health -

Unemployment relationship has been assigned a value of "L+".

Table 6.1.26: Domestic 1 iolence - Mental Health Problems relationship (collective).

Mental Health Problems Percent
No 52.4
Yes 47.6
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Table 6.1.27 depicts a moderately negative relationship between unemployment leading to homelessness
and the person's physical health status. Therefore, on a fuzzy logic scale the Physical Health - Domestic

Violence relationship has been assigned a value of "M-".

Table 6.1.27: Domestic V'iolence - Physical Health Problems relationship (collective).

Physical Health Problems Percent
No 34.1
Yes 65.9

Table 6.1.28 shows that a Caucasian person is much more likely to become homeless as a result of being
mentally ill as compared to a person belonging to First Nations. Therefore, on a fuzzy logic scale the

Ethnic Group - Mental Health relationship has been assigned a value of "H+".

Table 6.1.28: Mental lllness - Ethnic Group relationship (collective).

Ethnic Group Percent
Caucasian 63.5
First Nations 235
Others 13.0

Figure 6.1.3 shows the age distribution of individuals who became homeless due to mental illness. Even
though there seem to be some dependence on age specially after 50 years but the change is very small.

Therefore, on a fuzzy logic scale, the Age - Mental Health relationship has not been assigned a value.
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Figure 6.1.3: Age distribution of individuals with mental illness who becanme homseless.

Table 6.1.29 indicates a very strong positive relationship between mental illness leading to homelessness
and the person's marital status. Therefore, on a fuzzy logic scale the Marital Status - Mental Health

relationship has been assigned a value of "H-".

Table 6.1.29: Mental lllness - Marital Status relationship (collective).

Marital Status Percent
Married or Common Law 19.4
Single/Divorced/Widowed 80.6

Table 6.1.30 indicates a strong positive relationship between mental illness leading to homelessness and
the person's income status. Therefore, on a fuzzy logic scale, the Income Status - Mental Health

relationship has been assigned a value of "H-".
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Table 6.1.30: Mental llness - Income Status relationship (collective).

Income Status Percent
No income 13.8
Welfare 86.2

Table 6.1.31 shows that a Caucasian person is much more likely to become homeless as a result of being
physically ill as compared to a person belonging to First Nations. Therefore, on a fuzzy logic scale the

Ethnic Group - Physical Health relationship has been assigned a value of "M+".

Table 6.1.31: Physical llness - Ethnic Group relationship (collective).

Ethnic Group Percent
Caucasian 60.8
First Nations 29.6
Others 9.6

Table 6.1.32 indicates a very strong positive relationship between physical illness leading to homelessness
and the person's marital status. Therefore, on a fuzzy logic scale the Marital Status - Physical Health

relationship has been assigned a value of "H-".

Table 6.1.32: Physical lllness - Marital Status relationship (collective).

Marital Status Percent
Married or Common Law 18.0
Single/Divorced/Widowed 82.0

Now that the most important parameter pairs have been studied and their weights have been generated,
the Fuzzy Cognitive Map can be generated. The FCM thus generated is shown in Figure 4.5.4. Here blue
and brown lines show positive and negative relationships respectively. The widths of the lines represent

the weights. The corresponding weight grid is shown in Figure 6.1.5.
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Figure 6.1.5: Weight grid of the FCM generated from collective distributions.

The effects of different parameters on homelessness can now be studied. Figure 6.1.6 shows the effect
of increasing physical and mental health of individuals. It can be seen that betterment in physical and

mental health has a significant impact on reducing homelessness (8% reduction).

108



|Scenario 1

Refresh Scenario

o
g
)

Component Change  * -0.02
Mental Health H+
Homelessness -0.04
Income Status
Unemployment _0.06
Daomestic Vialence

Physical Health H=

-0.08
Eviction

Relative Change

Access to Health
" -0.1
Mumber of Children

Family Problems

Age -0.12

Poverty

Marital Status -0.14
Helped by Family

aby

Substance Abuse L

uorpIAg
Apanog
uonejndog
Japuag
Aduyia
uonesbily

Helped by Friend

snjels |eque)
Apwey Aq padjaH

z x
3
¥ o
F
o
&3
&
2
:\ﬂ

Moved to be with F..

smiels awosug
Juawio|dwaun

33u3| 014 IRSIWOG
Y3jeaH |ensiyd

yajeaH 03 530y
uaipjly] jo saquiny
swajqoag Lpuey

asnqy ajueysqns

pusuy Aq padjeH

Allwey yyim ag 03 panoy
abuey) o1 ansaq

[2aa] uoneInp3

Desire to Change

uoieINp3 03 $5310%
Juawiojduig buppeag

Population

FHEESEEENEE EEEREEEEEE

Access to Education -

Figure 6.1.6: Effects of betterment in physical and mental health of individuals.

Figure 6.1.7 shows that lowering unemployment is expected to decrease homelessness by about 5%. At

the same time, it also has positive effects of reducing poverty and eviction.

109



cenario 1

Refresh Scenario

a}
=
£

Component Change — _0.01

Mental Health
Homelessness
Income Status -0.02
Unemployment M-
Domestic Vialence )
Physical Health

Eviction

Relative Change

Agcess to Health -0.04
MNumber of Children
Family Problems

-0.05
Age

Poverty

Marital Status -0.06
Helped by Family

aby

Substance Abuse =

uoIAg
yyeaH 0} s5a33y
Apanog
4apuag

uaupy3 Jo saquiny
Aunuyg

uoneabin

Helped by Friend

uonendod

YHeaH [eusl
S5aUss3a|awWwoy
SneIS [EIMe

Moved to be with F..

sme}s awodug
Juawiojdwaun
yjeay [earsiyd
Apwey Aq padjay
asngy 2Jue}sqns
puaud &q padjaH
abuey) o3 ansaq
[2na7 uoeanpy

Desire to Change

ajuajola Insawog
swa|qoay Apuey
uoneINp3 0} $5310Y
JuawAiojdw] Bupjaasg

Population

EEEEENEENSEREERDEERERDER

Allwed yam 2q 03 pasol

Agcess to Education -

Figure 6.1.7: Effects of lowering unenployment.

Figure 6.1.8 depicts that decreasing family problems has a positive impact on reducing homelessness as

much as 5%. This indicates usefulness of family counseling and related services.
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Figure 6.1.8: Effects of decrease in family issues.

110



Figure 6.1.9 shows that increasing access to education has a positive impact of reducing homelessness

by as much as 3%.
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Figure 6.1.9: Effects of increasing access to education.

6.2Spatial Analyses

6.2.1 Spatial Variation of Variables

The analyses carried out in the previous section were based on collective distributions of all areas and
all data gathering periods. It was hypothesized eatlier that the paths to homelessness have strong spatial
dependence, which means that the values of the variables should also show significant spatial variations.
In order to see if there are significant differences between values of variables in different locations and
times as compared to collective values, their relative differences were calculated using the following

formula.
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Local Value — Collective Value

Relative Dif ference (%) = Tocal Valie x 100

Table 6.2.1 shows the relative differences calculated for the eviction-gender relationships in different
communities. The resulting graph is shown in Figure 6.2.1. It is clear that there are significant variations

in relative differences across different communities.

Table 6.2.1: Eviction - Gender relationships in different communities and their relative differences as compared to
collective values.

Relative Relative
Difference Difference

Location Study Year Female (%) Male (%) Female (%) Male (%) Comments
Sudbury 2009 43.2 55.4 8.3 -8.7

Timmins 2011 45.3 54.7 12.6 -10.1

Low statistics -

Hearst 2011 0 100 Excluded
Moosonee 2012 52.6 47.4 24.7 -27.0

Cochrane 2013 313 68.7 -26.5 124

Collective 39.6 60.2
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Figure 6.2.1: Relative differences as compared to collective distributions for eviction-gender relationships in different
communities.

Table 6.2.2 shows the relative differences for the unemployment-gender relationships in different

communities. The graph of relative differences is shown in Figure 6.2.2.

Table 6.2.2: Unemployment - Gender relationships in different communities and their relative differences as compared to
collective values.

Relative Relative
Difference Difference

Location Study Year Female (%) Male (%) Female (%) Male (%) Comments
Sudbury 2009 33.7 65.7 -10.7 4.7

Timmins 2011 49.3 50.7 243 235

Hearst 2011 100 Low statistics
Moosonee 2012 40 60 6.8 -4.3

Cochrane 2013 26.7 73.3 -39.7 14.6

Collective 37.3 62.6
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Figure 6.2.2: Relative differences as compared to collective distributions for unemployment-gender relationships in different
communities.

The relative differences for the seeking employment-gender relationships are shown in Table 6.2.3 and

the corresponding chart in Figure 6.2.3.

Table 6.2.3: Seeking Employment - Gender relationships in different communities and their relative differences as
compared to collective values.

Relative
Relative Difference | Difference
Location Study Year | Female (%) | Male (%) Female (%) Male (%) Comments
Sudbury 2009 333 66.7 18.6 -9.3
Timmins 2011 41.5 58.5 34.7 -24.6
Heatst 2011 45.5 54.5 40.4 -33.8
Moosonee 2012 46.7 53.3 42.0 -36.8
Cochrane 2013 40.9 59.1 33.7 -23.4
Collective 271 72.9
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Figure 6.2.3: Relative differences as compared to collective distributions for seeking employment-gender relationships in
different communities.

Table 6.2.4 shows the relative differences for the substance abuse-gender relationships in different

communities. The corresponding relative difference chart is shown in Figure 6.2.4.

Table 6.2.4: Substance Abuse - Gender relationships in different communities and their relative differences as compared
to collective values.

Relative Relative
Difference Female | Difference

Location Study Year | Female (%) Male (%) (%) Male (%) Comments
Sudbury 2009 37.8 62.2 0 0

Timmins 2011 42.1 57.9 10.2 -74

Heatst 2011 333 66.7 -13.5 6.7

Moosonee 2012 45,5 54.5 16.9 -14.1

Cochrane 2013 40 60 55 -3.7

Collective 37.8 62.2
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Figure 6.2.4: Relative differences as compared to collective distributions for substance abuse-gender relationships in
different communities.

Table 6.2.5 shows the relative differences for mental illness-gender relationships in different

communities and the respective chart is depicted in Figure 6.2.5.

Table 6.2.5: Mental llness - Gender relationships in different communities and their relative differences as compared to
collective values.

Relative
Relative Difference Difference
Location Study Year Female (%) Male (%) Female (%) Male (%) Comments
Sudbury 2009 37.1 62.9 -27.5 16.2
Timmins 2011 53.4 46.6 11.4 -13.1
Hearst 2011 40 60 -18.3 122 Low statistics
Moosonee 2012 66.7 333 29.1 -58.3
Cochrane 2013 58.8 41.2 19.6 -27.9
Collective 47.3 52.7
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Figure 6.2.5: Relative differences as compared to collective distributions for mental illness-gender relationships in different
communities.

It is apparent from all of the above relative difference tables and charts that the values of parameters
show significant differences in different locations. Therefore, it is safe to conclude that using collective
values will not faithfully represent all of Northern Ontario. Hence the hypothesis is correct and the

parameters at different locations should be studied individually.

6.2.2 Absolute Homelessness

During the interviewing phase, it was also established whether the interviewee met the definition of
absolute homeless or not. To further understand spatial variations, the distributions of different variables
for individuals who were termed as absolute homeless were analyzed. The rationale for this analysis was

to determine if the conclusion about significant variation in parameters with respect to location was
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correct or not. It is important to note that the distributions generated and shown in the first part of this

Chapter were not generated with the filter for absolute homelessness.

Figure 6.2.6 shows the age distributions of individuals in different communities who passed the criteria

of absolute homelessness. It is clear that the distributions show significant spatial variations.
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Figure 6.2.6: Age distributions of individuals deemed to be absolute homeless in different communities.

The marital status distributions of individuals in different communities that were found to be absolute

homeless are shown in Figure 6.2.7.
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Figure 6.2.7: Marital status distributions of individuals deemed to be absolute homeless in different communities.

Figure 6.2.8 shows the ethnicity distributions of the individuals termed as absolute homeless in different

communities.
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Figure 6.2.8: Ethnicity distributions of individuals deemed to be absolute homeless in different communities.

119



It is apparent from these distributions that the right approach would be to analyze data for different

localities and for different time periods separately.

6.3 Fuzzy Cognitive Maps from Individual
Distributions

The necessity to perform FCM-based analyses on individual communities has now been established. For

this the following datasets were individually analyzed.

e  Moosonee - 2012
e  Cochrane - 2013
e  Timmins - 2011
e Hearst - 2011

e Sudbury - 2009

The reason for choosing Sudbury 2009 dataset was to minimize effect of temporal change in parameters
since all other data for Sudbury belonged to previous years. The data were filtered through the built-in
functions in SPSS and then manually entered into spread sheets. The fuzzy logic levels for each scenario
were then estimated using the same methodology that was used for collective distributions. The tables

thus generated for different communities are given below.

0.3.1 Fuzzy Logic Levels

At this stage of the study the Mental Modeler software had been further developed and allowed the
fuzzy logic levels to assume any value between -1 and +1. Therefore, instead of using the previous
approach of constructing distributions and assigning one of six discrete levels, the Pearson correlation

coefficient value was used instead. Incidentally the correlation coefficient assumes a value between -1
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and +1 as well and thus the value could be directly assigned to build the FCM. The Pearson correlation
coefficients between different variables were calculated in the SPSS software. The matrices below show

their values for different localities.

Table 6.3.1: Pearson correlation coefficients between different variables in Sudbury for data collected in 2009.

Mental | Physical | Number

Sudbury 2009 Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness
Age 0.222
Ethnicity 025 0
Education 0 0 0
Employment 0 0 0 0
Mental Health 0.198 -0.208 -0.104 0 0
Physical

0.044 -0.376 -0.041 0.327
Health 0 0
Number  of

-0.231 0.218 0.242 -0.132 -0.207
Kids 0 0
Homelessness 0.072 0.092 -0.152 0 0 0.059 0.135 -0.176
Migration 0.040 0.068 0.096 0 0 0-.066 -0.162 0 -0.235

Table 6.3.2: Pearson correlation coefficients between different variables in Timmins for data collected in 2071.

Mental | Physical | Number

Timmins 2011 | Gender Age Ethnicity | Education | Employment | Health Health of Kids Homelessness
Age -0.023
Ethnicity -0.009 -0.136
Education -0.097 0.033 -0.110
Employment -0.026 -0.021 -0.015 -0.134
Mental Health 0.030 -0.050 0.088 -0.067 0.021
Physical

-0.021 -0.302 0.052 -0.014 0.019 0.262
Health
Number  of

-0.145 0.043 0.105 -0.103 0 0.050 -0.006
Kids
Homelessness -0.027 0.104 -0.086 0.079 0.015 0.022 -0.045 -0.013
Migration 0.064 -0.016 0.083 0.041 -0.027 0.087 0.09 0.013 -0.123
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Table 6.3.3: Pearson correlation coefficients between different variables in Hearst for data collected in 2071.

Mental Physical | Number
Hearst 2011 Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness

Age -0.039
Ethnicity 0.018 -0.111
Education -0.085 -0.247 -0.084
Employment 0.069 0.425 0.110 -0.323
Mental Health -0.001 0.113 -0.035 0.088 -0.111
Physical

0.077 -0.321 -0.017 0.121 -0.363 0.155
Health
Number  of

-0.222 0.424 0.030 -.101 0 0.105 -0.143
Kids
Homelessness -0.112 0.014 -0.161 0.035 -0.018 -0.030 -0.071 0.090
Migration 0.048 0.033 -0.059 -0.036 0.094 -0.010 -0.032 -0.107 -0.083

Table 6.3.4: Pearson correlation coefficients between different variables in Moosonee for data collected in 2072.

Moosonee Mental | Physical | Number
2012 Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness
Age 0.060
Ethnicity 0.057 -0.086
Education 0.060 -0.123 -0.252
Employment -0.081 0.128 0.19 -0.409
Mental Health 0.013 -0.050 -0.036 0.048 -0.182
Physical
-0.063 -0.098 -0.042 -0.008 -0.023 0.353
Health
Number  of
-0.064 0.285 0.099 -0.18 0 -0.031 -0.054
Kids
Homelessness -0.092 0.020 -0.023 0.051 -0.106 0.139 0.162 -0.015
Migtration 0.101 -0.007 0.070 -0.002 0.054 -0.128 -0.114 -0.060 -0.053
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Table 6.3.5: Pearson correlation coefficients between different variables in Cochrane for data collected in 2009.

Mental Physical | Number

Cochrane 2013 | Gender Age Ethnicity | Education | Employment Health Health of Kids | Homelessness
Age -0.144
Ethnicity 0.067 -0.283
Education 0.008 -0.151 -0.020
Employment -0.024 0.307 -0.021 -0.361
Mental Health 0.107 0.061 -0.002 0.034 -0.073
Physical

0.088 -0.247 0.012 -0.011 -0.197 0.196
Health
Number  of

-0.021 0.040 0.194 0.032 0 0.047 -0.037
Kids
Homelessness | -0.060 0.021 -0.07 0.113 -0.122 0.038 -0.061 -0.003
Migration 0.023 -0.127 0.198 0.055 -0.041 -0.055 -0.002 0.021 -0.087

As mentioned before,
levels. Both represent the influence of one parameter on the other with a value between -1 and +1.
Therefore, the correlation coefficient values can be directly used as fuzzy logic values in the Mental
Modeler software after rounding the numbers to two significant digits as per data input requirements of

the software. The following tables thus represent the fuzzy logic levels deduced from the correlation

coefficient tables.

there is a 1:1 correspondence between correlation coefficients and fuzzy logic
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Table 6.3.6: Fuzzy logic levels between different variables in Sudbury for data collected in 2009.

Mental | Physical | Number
Sudbury 2009 Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness

Age 0.22
Ethnicity 0.03 0
Education 0 0 0
Employment 0 0 0 0
Mental Health 0.20 -0.21 -0.10 0 0
Physical

0.04 -0.38 -0.04 0.33
Health 0 0
Number  of

-0.23 0.22 0.24 -0.13 -0.21
Kids 0 0
Homelessness 0.07 0.09 -0.15 0 0 0.06 0.14 -0.18
Migration 0.04 0.07 0.10 0 0 -0.07 -0.16 0 -0.24

Table 6.3.7: Fuzzy logic levels between different variables in Timmins for data collected in 2011,

Mental | Physical | Number

Timmins 2011 | Gender Age Ethnicity | Education | Employment | Health Health of Kids Homelessness
Age -0.02
Ethnicity -0.01 -0.14
Education -0.10 0.03 -0.11
Employment -0.03 -0.02 -0.06 -0.13
Mental Health 0.03 -0.05 0.09 -0.07 0.02
Physical

-0.02 -0.30 0.05 -0.01 0.02 0.26
Health
Number  of

-0.15 0.04 0.11 -0.10 0 0.05 -0.01
Kids
Homelessness -0.03 0.10 -0.09 0.08 0.02 0.02 -0.05 -0.01
Migration 0.06 -0.02 0.08 0.04 -0.03 0.09 0.09 0.01 -0.12
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Table 6.3.8: Fuzzy logic levels between different variables in Hearst for data collected in 2011.

Mental Physical | Number
Hearst 2011 Gender Age Ethnicity | Education | Employment Health Health of Kids | Homelessness

Age -0.04
Ethnicity 0.02 -0.11
Education -0.09 -0.25 -0.08
Employment 0.07 0.43 0.11 -0.32
Mental Health 0 0.11 -0.04 0.09 -0.11
Physical

0.08 -0.32 -0.02 0.12 -0.36 0.16
Health
Number  of

-0.22 0.42 0.03 -0.10 0 0.11 -0.14
Kids
Homelessness -0.11 0.01 -0.16 0.04 -0.02 -0.03 -0.07 0.09
Migration 0.05 0.03 -0.06 -0.04 0.09 -0.01 -0.03 -0.11 -0.08

Table 6.3.9: Fuzzy logic levels between different variables in Moosonee for data collected in 2012.

Moosonee Mental | Physical | Number
2012 Gender Age Ethnicity | Education | Employment | Health Health of Kids | Homelessness
Age 0.06
Ethnicity 0.06 -0.09
Education 0.06 -0.12 -0.25
Employment -0.08 0.13 0.19 -0.41
Mental Health 0.01 -0.05 -0.04 0.05 -0.18
Physical
-0.06 -0.10 -0.04 -0.01 -0.02 0.35
Health
Number  of
-0.06 0.29 0.10 -0.18 0 -0.03 -0.05
Kids
Homelessness -0.09 0.02 -0.02 0.05 -0.11 0.14 0.16 -0.02
Migration 0.10 -0.01 0.07 0 0.05 -0.13 -0.11 -0.06 -0.05
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Table 6.3.10: Fuzzy logic levels between different variables in Cochrane for data collected in 2009.

Mental Physical | Number

Cochrane 2013 | Gender Age Ethnicity | Education | Employment Health Health of Kids | Homelessness
Age -0.14
Ethnicity 0.07 -0.28
Education 0.01 -0.15 -0.02
Employment -0.02 0.31 -0.02 -0.36
Mental Health 0.11 0.06 0 0.03 -0.07
Physical

0.09 -0.25 0.01 -0.01 -0.20 0.20
Health
Number  of

-0.02 0.04 0.19 0.03 0 0.05 -0.04
Kids
Homelessness -0.06 0.02 -0.07 0.11 -0.12 0.04 -0.06 0
Migration 0.02 -0.13 0.20 0.06 -0.04 -0.06 0 0.02 -0.09

Looking at the above tables it becomes apparent that the correlation coefficients and fuzzy levels for
different localities show significant variations. To understand this visually, maps of some of these
variables were generated. Figure 6.3.1 shows the map of correlation coefficients between age and
homelessness. The first thing worth noting here is that there is fairly weak positive correlation in all
areas. The second is that there seems to be lower correlation in the upper north as compared to the

lower north. This indicates that an individual in the upper north is more likely to become homeless as

compared to an individual of the same age in lower north.
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Correlation between Age and Homlessness
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Figure 6.3.1: Map of correlation coefficient between age and homelessness in different cities.

Figure 6.3.2 shows the map of correlation coefficients between ethnicity and homelessness. Note that
here Caucasians were assigned a value of 1 and First Nations a value of 2. This means that a Native
person in all of these areas is more likely to become homeless as compared to a Caucasian person. The
other important thing to note here is that there does not seem to be any spatial dependence on the

correlation coefficient. The values seem to be spread over all cities randomly.

The map in Figure 6.3.3 shows very weak positive correlation between gender and homelessness in

Sudbury and very weak negative correlation in all the other areas. Also, the values seem to be randomly

distributed.
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Figure 6.3.2: Map of correlation coefficient between ethnicity and homelessness in different cities.
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Figure 6.3.3: Map of correlation coefficient between gender and homelessness in different cities.

The map in Figure 6.3.4 depicts the correlation between mental health issues and homelessness. Here a
significant positive correlation can be observed in the Moosonee area, which is located in the far upper
north. There can be many factors causing this including overall social and financial conditions as well as
lack of proper mental health facilities. The correlation coefficient in Hearst is very weakly negative while

in all other areas it is weakly positive.
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Correlation between Mental Health and Homlessness

Legend
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Figure 6.3.4: Map of correlation coefficient between mental health and homelessness in different cities.

The correlation between migration and homelessness is depicted in the map of Figure 6.3.5. Though the

correlation is negative in all areas, the degree of anti-correlation seems to decrease from south to north

with highest negative value in Sudbury and lowest in Moosonee.

Figure 6.3.6 shows the map of the correlation coefficient between physical health and homelessness. It

is obvious that there is weak negative correlation in the mid north while significant positive correlation

in the lower and upper north, that is in Sudbury and Moosonee.
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Figure 6.3.5: Map of correlation coefficient between migration and homelessness in different cities.
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Figure 6.3.6: Map of correlation coefficient between physical health and homelessness in different cities.
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0.3.2 Fuzzy Cognitive Maps

The Fuzzy Cognitive Maps were generated in the Mental Modeler software using the fuzzy levels listed
in Tables 6.3.6 to 6.3.10. These FCMs are shown below in Figures 6.3.7 to Figure 6.3.11. It should be
noted that the map for Sudbury has smaller number of variables as compared to the maps of other areas.

Those are the variables which showed no correlation with other variables.

Mental Health

= +

Physical Health

Number of Kids
.

Figure 6.3.7: Fuzzy cognitive map for Sudbury for data gathered in 2009. Here blue and brown lines show positive and
negative relationships respectively. The widths of the lines represent the fuzzy levels.
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Figure 6.3.8: Fuzzy cognitive map for Timmins for data gathered in 2011. Here blue and brown lines show positive and
negative relationships respectively. The widths of the lines represent the fuzzy levels.

Figure 6.3.9: Fuzzy cognitive map for Hearst for data gathered in 2011. Here blue and brown lines show positive and
negative relationships respectively. The widths of the lines represent the fuzzy levels.
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Figure 6.3.10: Fuzzy cognitive map for Moosonee for data gathered in 2012. Here blue and brown lines show positive
and negative relationships respectively. The widths of the lines represent the fuz3y levels.
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Figure 6.3.11: Fuzgy cognitive map for Cochrane for data gathered in 2009. Here blue and brown lines show positive
and negative relationships respectively. The widths of the lines represent the fuzzy levels.
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In the next Chapter, these Fuzzy Cognitive Maps will be used to perform sensitivity analyses needed to
establish indices of homelessness for the study areas and to determine if the pathways to homelessness

have any spatial dependence.
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7 DATA ANALYSIS - SENSITIVITY ANALYSIS
AND HOMELESSNESS INDEX
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7.1Sensitivity Analyses

To perform the sensitivity analyses, the “Scenario” function of the Mental Modeler software was used.
This function allowed calculation of change in different variables with respect to the change in a variable.
For this analysis, homelessness was used as the central variable and effects on other variables on
changing homelessness were determined. The software allowed the parameter values to change from -1
to +1, with -1 being the extreme negative change and +1 as the extreme positive change. Figure 7.1.1
shows the changes in different variables for Sudbury when the homelessness was increased to 0.5 from
0. To understand this, it is first noted that the mental and physical health variables represent mental and
physical health problems and increase in gender means there are more males than females. This means
that if there are more males with mental and physical health issues in lower age group having smaller

number of kids of predominantly Caucasian ethnicity, homelessness will increase.
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Figure 7.1.1: Change in different parameters with increase in homelessness to 0.5 for FCM from data collected in
Sudbury in 2009.
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This analysis was repeated for homelessness values of -1, -0.75, -0.5, 0.5, 0.75 and 1.0. The resulting

changes in other variables are listed in Table 7.1.1.

Table 7.1.1: Change in different parameters with increase in homelessness from -1.0 to +1.0 for FCM from data
collected in Sudbury in 2009.

Mental Physical Number
Homelessness Age Gender Ethnicity Education | Employment Health Health of Kids Migration
-1.00 0.05 -0.13 0.20 0.00 0.00 -0.14 -0.18 0.18 0.00
-0.75 0.03 -0.10 0.15 0.00 0.00 -0.11 -0.13 0.13 0.00
-0.50 0.02 -0.07 0.10 0.00 0.00 -0.07 -0.09 0.09 0.00
-0.25 0.01 -0.03 0.05 0.00 0.00 -0.04 -0.04 0.04 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 -0.01 0.03 -0.05 0.00 0.00 0.04 0.04 -0.04 0.00
0.50 -0.02 0.07 -0.10 0.00 0.00 0.07 0.09 -0.09 0.00
0.75 -0.03 0.10 -0.15 0.00 0.00 0.11 0.13 -0.13 0.00
1.00 -0.05 0.13 -0.20 0.00 0.00 0.14 0.18 -0.18 0.00

It is apparent from Table 7.1.1 that the trend in change of parameter values is linear for all variables.

This can also be seen in the charts in Figures 7.1.2 and 7.1.3.
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Figure 7.1.2: Relationship of change in age with change in homelessness for FCM from data collected in Sudbury in

2009.
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Figure 7.1.3: Relationship of change in mental health issues with change in homelessness for FCM from data collected in
Sudbury in 2009.

Since the relationship is linear on negative and positive sides, it is sufficient to calculate the weights using
only positive side of the data. For this the data were first written with rows and columns interchanged
and then the values were normalized. Since the values contained both positive and negative numbers,

the normalized exponential function was used for normalization.

eXi

w; = T

P
j=1€"
Here, w; is the weight of the it" variable, X; is the sensitivity parameter of the it" variable, and the n is

the number of data points.

Table 7.1.2 lists the raw and normalized sensitivity values (or weights) deduced from the FCM for

Sudbury. Looking at this table it is appatent that the normalized weights remain almost constant
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throughout the range of change in homelessness. This means that one can effectively use an average

value for the weights.

Table 7.1.2: Raw and normalized weights calculated from sensitivity analyses of FCM from data collected in Sudbury in

2009.

Change in 0.25 0.50 0.75 1.00
Homelessness Average

Raw Normalized Raw Normalized Raw Normalized Raw | Normalized
Age -0.01 0.1098 -0.02 0.1085 -0.03 0.1070 -0.05 0.1046 0.1075
Gender 0.03 0.1143 0.07 0.1187 0.10 0.1219 0.13 0.1253 0.1200
Ethnicity -0.05 0.1055 -0.10 0.1001 -0.15 0.0949 -0.20 0.0901 0.0976
Education 0.00 0.1109 0.00 0.1106 0.00 0.1103 0.00 0.1100 0.1105
Employment 0.00 0.1109 0.00 0.1106 0.00 0.1103 0.00 0.1100 0.1105
Mental
Health 0.04 0.1155 0.07 0.1187 0.11 0.1231 0.14 0.1265 0.1209
Physical
Health 0.04 0.1155 0.09 0.1211 0.13 0.1256 0.18 0.1317 0.1234
Number of
Kids -0.04 0.1066 -0.09 0.1011 -0.13 0.0968 -0.18 0.0919 0.0991
Migration 0.00 0.1109 0.00 0.1106 0.00 0.1103 0.00 0.1100 0.1105

Similar analyses were performed on data from other communities. The changes in different parameters
for data for all the other communities and their raw and normalized weights are given in Tables 7.1.3 to

7.1.10.
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Table 7.1.3: Change in different parameters with increase in homelessness from -1.0 to +1.0 for FCM from data
collected in Timmins in 2071.

Mental Physical Number
Homelessness Age Gender Ethnicity | Education | Employment Health Health of Kids Migration
-1.00 -0.13 0.02 0.10 -0.08 -0.02 -0.02 0.05 0.01 0.00
-0.75 -0.10 0.02 0.08 -0.06 -0.01 -0.01 0.04 0.01 0.00
-0.50 -0.06 0.01 0.05 -0.04 -0.01 -0.01 0.02 0.00 0.00
-0.25 -0.03 0.01 0.03 -0.02 0.00 0.00 0.01 0.00 0.00
0.00 0.03 -0.01 -0.03 0.02 0.00 0.00 -0.01 0.00 0.00
0.25 0.03 -0.01 -0.03 0.02 0.00 0.00 -0.01 0.00 0.00
0.50 0.06 -0.01 -0.05 0.04 0.01 0.01 -0.02 0.00 0.00
0.75 0.10 -0.02 -0.08 0.06 0.01 0.01 -0.04 -0.01 0.00
1.00 0.13 -0.02 -0.10 0.08 0.02 0.02 -0.05 -0.01 0.00

Table 7.1.4: Raw and normalized weights calculated from sensitivity analyses of FCM from data collected in Timmins

m 20711.
Change in
0.25 0.5 0.75 1
Homelessness Average
Raw Normalized Raw Normalized Raw Normalized Raw Normalized
Age 0.03 0.1145 0.06 0.1174 0.10 0.1222 0.13 0.1253 0.1199
Gender -0.01 0.1100 -0.01 0.1095 -0.02 0.1084 -0.02 0.1078 0.1089
Ethnicity -0.03 0.1078 -0.05 0.1052 -0.08 0.1021 -0.10 0.0996 0.1037
Education 0.02 0.1133 0.04 0.1151 0.06 0.1174 0.08 0.1192 0.1163
Employment 0.00 0.1111 0.01 0.1117 0.01 0.1117 0.02 0.1122 0.1117
Mental
Health 0.00 0.1111 0.01 0.1117 0.01 0.1117 0.02 0.1122 0.1117
Physical
Health -0.01 0.1100 -0.02 0.1084 -0.04 0.1063 -0.05 0.1047 0.1073
Number of
Kids 0.00 0.1111 0.00 0.1106 -0.01 0.1095 -0.01 0.1089 0.1100
Migration 0.00 0.1111 0.00 0.1106 0.00 0.1106 0.00 0.1100 0.1106
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Table 7.1.5: Change in different parameters with increase in homelessness from -1.0 to +1.0 for FCM from data
collected in Hearst in 2011.

Homelessnes Ethnicit Educatio Employmen Mental Physical Number
s Age Gender y n t Health Health of Kids Migration
-1.00 0.14 -0.09 0.15 -0.01 -0.01 0.03 0.08 -0.09 0.00
-0.75 0.11 -0.07 0.11 -0.01 -0.01 0.02 0.06 -0.07 0.00
-0.50 0.07 -0.04 0.08 -0.01 -0.01 0.02 0.04 -0.04 0.00
-0.25 0.04 -0.02 0.04 0.00 0.00 0.01 0.02 -0.02 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 -0.04 0.02 -0.04 0.00 0.00 -0.01 -0.02 0.02 0.00
0.50 -0.07 0.04 -0.08 0.01 0.01 -0.02 -0.04 0.04 0.00
0.75 -0.11 0.07 -0.11 0.01 0.01 -0.02 -0.06 0.07 0.00
1.00 -0.14 0.09 -0.15 0.01 0.01 -0.03 -0.08 0.09 0.00

Table 7.1.6: Raw and normalized weights calculated from sensitivity analyses of FCM from data collected in Hearst in

2011.
Change in
0.25 0.5 0.75 1
Homelessness
Average
Normalize
Raw a Raw Normalized Raw Normalized Raw Normalized
Age -0.04 0.1076 -0.07 0.1048 -0.11 0.1009 -0.14 0.0984 0.1029
Gender 0.02 0.1142 0.04 0.1170 0.07 0.1208 0.09 0.1239 0.1190
Ethnicity -0.04 0.1076 -0.08 0.1037 -0.11 0.1009 -0.15 0.0975 0.1024
Education 0.00 0.1120 0.01 0.1135 0.01 0.1138 0.01 0.1144 0.1134
Employment 0.00 0.1120 0.01 0.1135 0.01 0.1138 0.01 0.1144 0.1134
Mental Health -0.01 0.1108 -0.02 0.1102 -0.02 0.1104 -0.03 0.1099 0.1103
Physical
Health -0.02 0.1097 -0.04 0.1080 -0.06 0.1061 -0.08 0.1045 0.1071
Number of
Kids 0.02 0.1142 0.04 0.1170 0.07 0.1208 0.09 0.1239 0.1190
Migration 0.00 0.1120 0.00 0.1124 0.00 0.1126 0.00 0.1132 0.1125
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Table 7.1.7: Change in different parameters with increase in homelessness from -1.0 to +1.0 for FCM from data
collected in Moosonee in 2012.

Numbe
Ethnicit Educatio | Employmen | Mental | Physical rof
Homelessness Age Gender y n t Health Health Kids Migration
-1.00 0.09 0.04 0.09 -0.12 0.15 -0.19 -0.16 0.02 0.00
-0.75 0.06 0.03 0.07 -0.09 0.11 -0.15 -0.12 0.01 0.00
-0.50 0.04 0.02 0.05 -0.06 0.07 -0.10 -0.08 0.01 0.00
-0.25 0.02 0.01 0.02 -0.03 0.04 -0.05 -0.04 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 -0.02 -0.01 -0.02 0.03 -0.04 0.05 0.04 0.00 0.00
0.50 -0.04 -0.02 -0.05 0.06 -0.07 0.01 0.08 -0.01 0.00
0.75 -0.06 -0.03 -0.07 0.09 -0.11 0.15 0.12 -0.01 0.00
1.00 -0.09 -0.04 -0.09 0.12 -0.15 0.19 0.16 -0.02 0.00

Table 7.1.8: Raw and normalized weights calculated from sensitivity analyses of FCM from data collected in Moosonee

i 2012.

Change in 0.25 0.5 0.75 1
Homelessness Average

Raw Normalized Raw Normalized Raw Normalized Raw Normalized
Age -0.02 0.1085 -0.04 0.1071 -0.06 0.1033 -0.09 0.1000 0.1047
Gender -0.01 0.1096 -0.02 0.1093 -0.03 0.1065 -0.04 0.1051 0.1076
Ethnicity -0.02 0.1085 -0.05 0.1060 -0.07 0.1023 -0.09 0.1000 0.1042
Education 0.03 0.1141 0.06 0.1184 0.09 0.1201 0.12 0.1234 0.1190
Employment -0.04 0.1064 -0.07 0.1039 -0.11 0.0983 -0.15 0.0942 0.1007
Mental Health 0.05 0.1164 0.01 0.1126 0.15 0.1275 0.19 0.1323 0.1222
Physical
Health 0.04 0.1152 0.08 0.1208 0.12 0.1237 0.16 0.1284 0.1220
Number of
Kids 0.00 0.1107 -0.01 0.1104 -0.01 0.1086 -0.02 0.1072 0.1092
Migration 0.00 0.1107 0.00 0.1115 0.00 0.1097 0.00 0.1094 0.1103
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Table 7.1.9: Change in different parameters with increase in homelessness from -1.0 to +1.0 for FCM from data
collected in Cochrane in 201 3.

Educatio Mental Physical | Number
Homelessness Age Gender | Ethnicity n Employment Health Health of Kids Migration
-1.00 0.06 0.00 0.07 -0.15 0.11 -0.03 0.06 0.00 0.00
-0.75 0.05 0.00 0.05 -0.11 0.08 -0.02 0.04 0.00 0.00
-0.50 0.03 0.00 0.04 -0.08 0.05 -0.01 0.03 0.00 0.00
-0.25 0.02 0.00 0.02 -0.04 0.03 -0.01 0.01 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0.25 -0.02 0.00 -0.02 0.04 -0.03 0.01 -0.01 0.00 0.00
0.50 -0.03 0.00 -0.04 0.08 -0.05 0.01 -0.03 0.00 0.00
0.75 -0.05 0.00 -0.05 0.11 -0.08 0.02 -0.04 0.00 0.00
1.00 -0.06 0.00 -0.07 0.15 -0.11 0.03 -0.06 0.00 0.00

Table 7.1.10: Raw and normalized weights caleulated from sensitivity analyses of FCM from data collected in Cochrane

m 2013.

Change in
Homelessness 025 0> 0.7 ! Average

Raw Normalized Raw Normalized Raw Normalized Raw Normalized
Age -0.02 0.1093 -0.03 0.1085 -0.05 0.1066 -0.06 0.1058 0.1075
Gender 0.00 0.1115 0.00 0.1118 0.00 0.1121 0.00 0.1123 0.1119
Ethnicity -0.02 0.1093 -0.04 0.1074 -0.05 0.1066 -0.07 0.1047 0.1070
Education 0.04 0.1160 0.08 0.1211 0.11 0.1251 0.15 0.1305 0.1232
Employment -0.03 0.1082 -0.05 0.1063 -0.08 0.1035 -0.11 0.1006 0.1046
Mental Health 0.01 0.1126 0.01 0.1129 0.02 0.1143 0.03 0.1157 0.1139
Physical
Health -0.01 0.1104 -0.03 0.1085 -0.04 0.1077 -0.06 0.1058 0.1081
Number of
Kids 0.00 0.1115 0.00 0.1118 0.00 0.1121 0.00 0.1123 0.1119
Migration 0.00 0.1115 0.00 0.1118 0.00 0.1121 0.00 0.1123 0.1119

The sensitivity analyses have provided the weights needed to compute the homelessness indices.
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7.1.1 Homelessness Indices

The weights as calculated in the previous section are given in Table 7.1.11 together with spread or
standard deviation amongst various communities. It is worth noting that the spreads in weight values

for all the communities are fairly small. In this table, the weight parameters have also been assigned

symbols.
Table 7.1.11: Average normalized weights for different communities with standard deviations.
Weight Spread
Weight e P
(Standard
Parameter
Sudbury Timmins Hearst Moosonee Cochrane Deviation)
Age Wag 0.1075 0.1199 0.1029 0.1047 0.1075 0.0066
Gender Wge 0.1200 0.1089 0.1190 0.1076 0.1119 0.0057
Ethnicity Wey 0.0976 0.1037 0.1024 0.1042 0.1070 0.0034
Education Weq 0.1105 0.1163 0.1134 0.1190 0.1232 0.0049
Employment Wem 0.1105 0.1117 0.1134 0.1007 0.1046 0.0053
Mental
Health Winh 0.1209 0.1117 0.1103 0.1222 0.1139 0.0054
Physical
Health Wph 0.1234 0.1073 0.1071 0.1220 0.1081 0.0084
Number of
Kids Whik 0.0991 0.1100 0.1190 0.1092 0.1119 0.0071
Migration Wini 0.1105 0.1106 0.1125 0.1103 0.1119 0.0010

The homelessness index determines the likelithood of a person becoming homeless and can be defined

as follows.
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h = Slpagwag + SngeWge + S3PetWet + SaPedWed + SsPemWem + SePmnWmh + S7ppthh

+ SgPnkWnk + S9PmiWmi

Here the sign parameters (S) determine whether the trend is positive or negative. These have been
derived from the correlation matrices and are listed in Table 7.1.12. The weights (W) ate as defined in
Table 7.1.11 and the parameter (p) are defined as in Table 7.1.13below. The table also lists the minimum
and maximum values assigned to these parameters. It is worth mentioning here that since the assignment
of these values is arbitrary, the homelessness index as calculated from the above equation is relative.

Table 7.1.12: Sign parameters representing parameter trends in different communities.

S1 S2 | S3 | Sa | S5 |Se | S7 | S8 | So
Sudbury -1 1 -1 1 1 1 1 -1 1
Timmins 1 -1 -1 1 1 1 -1 -1 1
Hearst -1 1 -1 1 1 -1 -1 1 1
Moosonee -1 -1 -1 1 -1 1 1 -1 1
Chochrane -1 1 -1 1 -1 1 -1 1 1

Table 7.1.13: Boundary values assigned to the parameters.

Parameter Assigned Values
Age Pag 0-10Y: 0.1; 11-20 Y: 0.2; 21-30 Y: 0.3; ....... ;81-90 Y: 0.9; >91 Y: 1.0
Gender pge Female: 0.5; Male: 1.0
Ethnicity Pet Caucasian: 0.5; Native: 1.0
Education Pea No — Primary: 0.1; High School: 0.5; College/Trade: 0.75; University: 1.0
Employment Pem Unemployed: 0.5; Employed 1.0
Mental Health Pmh No Mental Health Issues: 0.0; Mental Health Issues: 1.0
Physical
Health pph No Physical Health Issues: 0.0; Physical Health Issues: 1.0
Number of
Kids Pnk No Kids: 0.0; 1-2: 0.5; >=3: 1.0
Migration Pmi No Migration: 0.0; Migration: 1.0
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The minimum and maximum values of the homelessness index for all localities can now be calculated.
For this the homelessness index equations for all the regions with sign parameters from Table 6.3.4.1

are given below.
hSudbury = —PagWay + PgeWge — PetWet + PeaWea + PemWem + PmaWmn + PpnWph

— PnkWnk + PmiWmi

hTimmins = PagWag — PgeWge — PetWet t PeaWed t PemWem t PmnWmn — PpnWph — PnkWnk

t PmiWmi

hyearst = —PagWag T PgeWge — PetWet T PeaWed T PemWem — PmhWmh — PphWph T PnkWnk
+ PmiWmi

hmoosonee = —PagWag — PgeWge — PetWet T PeaWed — PemWem T PmhWmh t PprWph

— PnkWnk t PmiWmi
hcochrane = —PagWag T PgeWge — PetWet T PeaWed — PemWem T PmhWmh — PphWph

+ PnkWnk T PmiWmi

The parameter weights and the assigned parameter bounds were then used to calculate the minimum

and maximum indices from these equations for all localities as given in Table 7.1.14 below.

Table 7.1.14: Boundary values for homelessness index.

h
Minimum Maximum
Sudbury -0.177939 0.636202
Timmins -0.350480 0.463766
Hearst -0.295210 0.515775
Moosonee -0.514600 0.306771
Cochrane -0.358960 0.456204
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Since the boundary values for different localities as given in Table 7.1.14 are different from one another,
the calculated values cannot be directly compared. To make any meaningful comparison, these ranges
must be rescaled between common end points, such as 0 and 1. The following rescaling formula was

therefore used to rescale these between 0 and 1.

1.0
= (h—hpg,) + 1.0

hmax - hmin

Here h is the calculated value, Ry, and Ry, ate the minimum and maximum values as given in Table
6.3.4.4 and h™ is the rescaled value of homelessness index. Using this formula, the equations for rescaled

homelessness index for all five localities can be written as follows.

hsuapury = 1.228288{—pagWag + DgeWge — DetWer + DeaWed + DemWem + PmaWmn
+ PpnWpn — PrkWnk + PmiWmi — 0.636202} + 1.0

hrimmins = 1.228123{PagWag — DgeWge — PetWer + PeaWea + PemWem + PmhWmh — PphWph
— PriWnk + PmiWmi — 0463766} + 1.0

hrearst = 1.233076{—pagWag + DgeWge — DetWet + DeaWed + PemWem — PmnWimn — PprWph
+ PpiWnk + PmiWmi — 0.515775} + 1.0

hioosonee = 1.21748{—PagWag — DgeWge — DetWet + PeaWed — PemWem + PmhWinn
+ PprWph — PukcWnk + PmiWmi — 0.306771} + 1.0

heochrane = 1.226751{—PagWag + DgeWge — PetWer + PeaWea — PemWem + DmhWmn

— PprWph + PukcWnk + PmiWmi — 0.456204} + 1.0

Of course, the question here arises that how the rescaled homelessness index between 0 and 1 can be
understood and labeled. One important point to note is that here fuzzy logic has been used to construct

this index and therefore there is no reason to believe that the corresponding values will be crisp. It is
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obvious that a value of 0 should correspond to no risk and a value of 1 should correspond to highest

risk. Therefore, the following labeling scheme for the homelessness index is proposed.

h* = 0: No risk of homelessness
0 < h* < 0.3: Low risk of homelessness
0.3 < h* < 0.7: Medium risk of homelessness

0.7 < h* < 1.0: High risk of homelessness

7.1.2 Calculations of Homelessness Indices

The rescaled homelessness index equations developed in the previous section can be termed to represent
probability that how likely a certain individual is to become homeless with h* = 0 representing not likely
and h* = 1 representing highly probable. Since each locality had its unique index equation, it was found
to be instructive to compare the values calculated for all five areas. For this, four scenatios were
constructed as given in Table 7.1.15.

Table 7.1.15: Four scenarios constructed to caleulate homelessness index.

Scenario-1 Scenario-2 Scenario-3 Scenario-4

State p State p State p State p
Age 18.00 0.2 35.00 0.4 45.00 0.5 25.00 0.3
Gender Male 1.0 Female 0.5 Female 1.0 Male 1.0
Ethnicity Caucasian 0.5 Caucasian 0.5 Native 1.0 Native 1.0
Education High School 0.5 High School 0.5 Primary School 0.1 Primary School 0.1
Employment Unemployed 0.5 Unemployed 0.5 Unemployed 0.5 Unemployed 0.5
Mental Health
Issues No 0.0 Yes 1.0 Yes 1.0 No 0.5
Physical
Health Issues No 0.0 Yes 1.0 No 0.0 Yes 1.0
Number of
Kids None 0.0 3 1.0 2 0.5 3 1.0
Migration Yes 1.0 No 1.0 Yes 1.0 Yes 1.0
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Figure 7.1.4 to Figure 7.1.8 show the homelessness indices calculated for these four scenarios.

Homelessness Index for Scenario-1
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Sudbury Timmins Hearst Moosonee Cochrane

Figure 7.1.4: Homelessness indices calenlated for scaneario-1 in the study communities.

Homelessness Index for Scenario-2
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Figure 7.1.5: Homelessness indices calenlated for scaneario-2 in the study communities.
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Homelessness Index for Scenario-3
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Figure 7.1.6: Homelessness indices calenlated for scaneario-3 in the study commmunities.

Homelessness Index for Scenario-4
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Figure 7.1.7: Homelessness indices caleulated for scaneario-4 in the study communities.

In order to understand the differences in values of homelessness index the five communities, the

differences with respect to respective averages were calculated using the following formula.

h* —h*
Ah* = ———x 100

h*

Here h* is the average for that particular scenatio. The resulting histogram is shown in Figure 7.18.
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Relative Differences in Scaled Homelessness Index
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Figure 7.1.8: Relative change in scaled homelessness index: for different scenarios.

It is apparent from the above histogram that the homelessness index values are generally different in
different communities for exactly same individuals. It confirms the hypothesis that one homelessness
index cannot be used to understand risk of homelessness in all of Northern Ontario. This concludes

data analysis for this study. In the next Chapter, the results are discussed and concluded.
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8 DISCUSSIONS AND CONCLUSIONS
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In this study, the complex issues related to homelessness in Northern Ontario were investigated. The
data that were generated over several years in Sudbury, Timmins, Hearst, Cochrane and Moosonee were
thoroughly analyzed using GIS techniques and Fuzzy Cognitive Maps. Parameter distributions were
generated and maps developed to understand pathways to homelessness. A very important result that
came out of this study was the marked differences between homelessness dynamics in the five study
areas. Therefore, a single policy to reduce homelessness in Northern Ontario will yield limited success.
A better approach will be to develop policy for each area separately depending on its particular issues.
The results of this study will help make such policies. The quantitative approach used in this study would
allow the policy makers and stakeholders to make more informed decisions. In the following, the main

results of this study are discussed.

It is worth noting that even though the areas studied during this research spanned a large part of
Northern Ontario from Sudbury in the lower north to Moosonee in the upper north, the communities
themselves were not very large except for Sudbury. For example, Moosonee had a population of a little
over 1500 during the study year. Compared to this the population of Hearst was 5,500 and that of
Timmins just over 41,000. Cochrane had a population of a little over 25,000. The Sudbury, the most
populous of all five, had a population over 160,000. The data gathered in smaller population areas were
therefore more representative of the conditions there as compared to areas with larger population. Table
8.1 below shows the populations of different areas and the respective number of individuals interviewed
there. The fourth column in this table gives the ratio of the number of interviewees and the respective

population.
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Table 8.1: Approximate population and number of interviewees in study areas.

Approximate Population | Number of Interviewees
Sudbury (2009) 160,000 588
Timmins (2011) 41,000 1268
Hearst (2011) 5,500 292
Moosonee (2012) 1,500 597
Cochrane (2013) 26,000 1495

The largest amount of data gathered were for Sudbury since the interviews in Sudbury were conducted
in seven years from 1999 to 2011. However, in 2009, only 588 interviews were conducted in Sudbury.
Time series analyses were performed to understand how different variables changed over the years. It
was found that the many variables did not change significantly. However, homelessness due to
unemployment seemed to steadily increase over time (see Figure 4.2.2). It is important to understand
that this does not necessarily mean that the unemployment rate increased with time. In fact, looking at
Table 4.2.1 it is apparent that there is no correlation between homelessness due ot unemployment and
unemployment rate. This points to the issue of possible deterioration of support structure and available
resources with time or just stagnation of those resources. The availability of such support structures and

resources must increase with increase in population, which does not seem to be the case for Sudbury.

During the initial stage of this research a large number of parameters were looked at individually as
possible causes of homelessness. Of course, these single-variable analyses were not supposed to provide
an accurate description of the situation as these did not include effects of one variable on other variables.
Still the distributions thus generated provided a good understanding of homelessness in different
communities. For example, Figure 4.2.3 showed that most of the interviewees in Timmins mentioned

unemployment and seeking work as the dominant reasons for homelessness.
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A very clear result that has come out of this study is that the migration in and out of Northern Ontario
may lead to homelessness. In many instances, the individuals migrated out of their hometowns, generally
in search of employment, failed to find appropriate employments and became homeless after returning
to their hometown. This is a disturbing trend and points towards lack of proper guidance and support
structures available in these communities. The usual migration into the towns leading to homelessness

was also observed in the data analyzed.

Sudbury is the largest city out of the five cities studied. It has a large base of mining operations and
therefore is attractive in terms of employment opportunities. However, the town also gets hit by scaling
down of mining operations during periods of low commodity prices. This leads to massive lay-offs and
subsequent migrations out of Sudbury. It was observed that many individuals who thus migrated out of
Sudbury in search of employment, were unsuccessful and became homeless when they came back to
Sudbury. Also, many individuals who migrated in Sudbury from upper North and South, became
homeless. This points to issues with employment opportunities as well as available support structure in

Sudbury.

Timmins is the second largest city after Sudbury with a population of a little over 40,000. This is also
primarily a mining town and is one of the largest producers of gold in the world. Still, the homelessness
in Timmins in rampant. As in the case for Sudbury, the issue of individuals becoming homeless after
migration into the city in search of employment was observed here as well. The difference that was
observed for Timmins was that here sizable migration from Eastern and Western parts of Canada was
observed as well. This is perhaps mainly due to the perception of high employment opportunities in the
town, which is not generally the case. Also, many individuals leave Timmins to search for employment
to Sudbury and Southern cities, such as Toronto. In many cases, they fail to secure employment, return
to Timmins and then become homeless. This indicates the problems of low employment opportunities

as well as availability of proper support structure in Timmins.
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With a population of a little over 26,000, the third largest town in this study is Cochrane. Its main
industries include transportation, tourism and forestry. Migration out of town is not uncommon in
Cochrane, primarily due to low employment opportunities. The migrants not only go to nearby towns,
such as Timmins and Sudbury, but also to town in far South, such as Toronto. As in other towns, it was
observed that the individuals become homeless after returning to Cochrane. Cochrane, being a relatively
larger town in upper North, also sees influx of migrant from other towns in the North and South of
Ontario. The largest number of migrants to Cochrane were seen to have migrated from Moosonee,
which is a much smaller town in upper North. There is a tendency of these migrants to become homeless

due to lower employment opportunities in Cochrane.

Hearst and Moosonee are much smaller towns as compared to Sudbury, Timmins and Cochrane. Hearst,
with a population of about 5,500, has lumber as its main industry. It sees very little migration from other
towns but has a much higher rate of migration out of the town. And, as in other towns, there is a
tendency of both types of migrants to become homeless in Hearst. Moosonee, with a population of a
litle over 1,500, is the smallest town studied. The main industry is tourism and employment
opportunities are rare. Therefore, Moosonee sees sizable migration out of town not only in search of
employment but also to seek medical help. The town also receives migrants from other communities

specially in far upper North. Homelessness after migration is fairly common in Moosonee.

North Bay is a town about 100 km East of Sudbury. Even though it was not one of the five cities studied,
it was felt important to look at migration trends in this town as well. The same issues were seen in North

Bay as well.

It should be noted that seeking employment has been a major motive for most of migrants out of their
home towns. However, there have been other causes of migration as well, such as lack of proper medical
and education facilities in town and family problems. In order to understand what parameters influenced

migration and homelessness, their distributions were generated. Note that these distributions were
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generated for homeless individuals, which means that it is a given that these are related directly to

homelessness.

It was observed that, except for Sudbury, in all other towns female homeless outnumbered male
homeless. Hearst was seen to have the largest relative proportion of female homeless, followed by
Moosonee, Cochrane, Timmins and Sudbury. This shows an interesting trend of the number of female
homeless being inversely proportional to the population. The larger the town, the higher is the relative
number of homeless men. This could be due to the higher number of men who migrate in and out of

larger towns in search of employment and become homeless as a result.

Moosonee had the largest proportion of homeless older men as compared to other four communities.
The population in this town is mainly indigenous and it is understandable that older individuals do not
tend to migrate out of town in search of better social services. There is also a tendency of indigenous
people to remain in or near their hometowns. The age distribution of other towns was found to be fairly
evenly distributed except for Sudbury which showed the lowest proportion of homeless in the age group
of less than 10 years old. These mostly even age distributions of homeless points toward scarcity of
social services and support structures in these towns, as it shows that the homelessness is being faced

by all age groups.

In smaller towns, there were less individuals who could be categorized as absolute homeless. The
proportions of absolute homeless individuals in Timmins and Sudbury were much higher, pointing
toward much more severe problems in larger cities as compared to smaller towns. This result was
contrary to the expectation since one would assume the larger cities to have better social support network
and resources available. However, it seemed as if the smaller cities were doing a better job in providing
social services to the needy. This is also evident from the distribution of individuals who are deemed to
be at-risk of becoming homeless. In Sudbury, the proportion of such individuals was the highest. In

smaller towns, there were less individuals at-risk of becoming homeless.
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Moosonee had the highest number of homeless individuals with three or more accompanied children.
This situation should be addressed by policy makers since extreme poverty in this community together
with higher population of children may lead to larger problems in the long run. Proper social services
are absolutely needed in such towns. In Sudbury, Timmins, Cochrane and Hearst most homeless did

not have any children.

Moosonee was the only town with highest number of Aboriginal homeless population. In other towns,
most homeless were Caucasian. Hearst had the largest proportion of homeless Caucasians while in
Sudbury, Timmins and Cochrane the population of homeless Caucasian was higher than that of
homeless Aboriginal. It is important to note that only in Moosonee the general population is
predominantly Aboriginal while in other towns the population of Caucasians is much higher than that
of Aboriginal. A direct inference on the probability of a certain individual to become homeless just based
on ethnicity should therefore not be made without taking into consideration the spatial factor. This again
points toward spatial dependence of pathways to homelessness, which was also explored during this

study and discussed later in this Chapter.

Except for Sudbuty, in all other localities most of the homeless individuals did not have any source of
income, with the rest on some kind of government support. In Sudbury, most were either receiving
some kind of government support or were living on employment insurance or Canada Pension Plan
payments. This points toward a more developed process and structure of government assistance in
Sudbury as compared to other towns. This may be due to the much larger number of homeless
individuals seeking assistance in Sudbury and simply availability of larger sums of funding, leading to
development of a better support structure. Other towns may therefore benefit from this experience in

Sudbury.
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English was seen as the dominant mode of communication in all towns except for Hearst where the
population is predominantly francophone. It should be noted that some Aboriginal individuals,
especially young ones, also mark English as their language. Therefore, language is not an indication of
ethnicity. For example, even though the predominant population in Moosonee is Aboriginal but there

too most aboriginals stated English as their language.

Most homeless individuals in Hearst, Cochrane and Moosonee were found to be married. However, in

Sudbury and Timmins most homeless were single.

Very few homeless individuals from Hearts, Cochrane and Moosonee mentioned that they had any kind
of mental illness. The proportions in Timmins and Sudbury were much higher, though. It is interesting
to note that the main mental issue reported by interviewees in all five study areas was depression. The
reasons for depression were not studied during this research. It would be of value to look at the causes
of depression and ways to mitigate those. The issue of physical health was found to be almost even. That

is, almost 50% of all interviewees indicated having physical health problems.

To look at the overall picture, the cumulative fuzzy cognitive maps were generated during the early part
of analysis. These maps allowed sensitivity analyses to be performed. However, it was soon realized that
the spatial dependence of variables must be taken into consideration since there were marked differences
between various variable distributions for different study areas. Therefore, in the next step the maps for
all areas were individually constructed and analyzed. The parameter weights used to connect variables in
these FCMs were determined from correlation analyses on the data. A point worth noting is that during
the cumulative analysis a large number of variables were included in the FCM. However, in order to
simplify the analysis and homelessness index, during the later stages only nine variables were selected
based on their much higher importance. As expected, the fuzzy cognitive maps thus generated for

different areas showed differences in fuzzy weights obtained from sensitivity analyses. This pointed to
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the fact that a single homelessness index will not be appropriate for all five study areas and there is spatial

dependence on pathways to homelessness in Northern Ontario.

The homelessness index is an equation that can be used to quantify the risk a certain individual is at of
becoming homeless. As mentioned eatlier, a separate equation for each area was generated. In the next
step, four different scenarios were analyzed with the help of these equations. Marked differences in the
scaled homelessness index were noted for different areas. This again established the hypothesis that

there is spatial dependence on pathways to homelessness in Northern Ontatio.

From the results obtained from this study, it is clear that every locality has its own unique challenges and
issues when it comes to homelessness, poverty and migration. Therefore, a unified and common
approach at the provincial or state level will not likely bring acceptable and positive results. It is important
that stakeholders, policy makers, researchers, academics and community members work together to
understand the dynamics of homelessness, poverty and migration in their community and bring forward
an approach unique to the challenges there. In this respect, the empirical approach of understanding the
interplay between different variables developed here leading to formation of indices of homelessness
can be of value. The fuzzy cognitive approach provides an excellent means to determine the importance

of different variables on homelessness.

The last batch of data analyzed during this thesis was from 2011, which makes the results obtained here
somewhat outdated. However, the methodology developed here can be easily used to analyze new
datasets as they become available. It is expected that this methodology will be used and further developed
to encompass more variables and applied to new datasets not only from northern Ontario but also from

other communities from within Canada and other counttries.
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Correlation Matrices (a subset of all matrices generated)

Sudbury 2009
Correlations
Mental Health
Age at time of study Problems?
Age at time of study Pearson Correlation 1 208"
Sig. (2-tailed) 000
N 293 293
Mental Health Problems? Pearson Correlation _208" 1
Sig. (2-tailed) 000
N 293 308
**, Correlation is significant at the 0.01
level (2-tailed).
Timmins2011
Correlations
Mental Health
Age at time of study Problems?
Age at time of study Pearson Correlation 1 _050
Sig. (2-tailed) 180
N 708 708
Mental Health Problems? Pearson Correlation 050 1
Sig. (2-tailed) 180
708 727
Hearst 2011
Correlations
Mental Health
Age at time of study Problems?
Age at time of study Pearson Correlation 1 113
Sig. (2-tailed) 124
N 188 188
Mental Health Problems? Pearson Correlation 113 1
Sig. (2-tailed) 124
N 188 189
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Moosonee 2012

Correlations
Mental Health
Age at time of study Problems?
Age at time of study Pearson Correlation 1 050
N 161 161
Mental Health Problems? Pearson Correlation 050 1
Sig. (2-tailed) 530
N 161 299
Cochrane 2013
Correlations
Mental Health
Age at time of study Problems?
Age at time of study Pearson Correlation 1 061
Sig. (2-tailed) 122
N 635 635
Mental Health Problems? Pearson Correlation 061 1
Sig. (2-tailed) 122
N 635 648
Sudbury 2009
Correlations

Any Problems With

Age at time of study Health?
Age at time of study Pearson Correlation 1 _376"
Sig. (2-tailed) .000
N 297 297
Any Problems With Health? Pearson Correlation _376" 1
Sig. (2-tailed) 000
N 297 313

**, Correlation is significant at the 0.01 level (2-tailed).
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Timmins 2011

Correlations
Any Problems With
Age at time of study Health?
Age at time of study Pearson Correlation 1 302"
N 700 700
Any Problems With Health? Pearson Correlation _302 1
Sig. (2-tailed) .000
N 700 718
**, Correlation is significant at the 0.01 level (2-tailed).
Hearst 2011
Cotrelations
Any Problems With
Age at time of study Health?
Age at time of study Pearson Correlation 1 _321%
Sig. (2-tailed) .000
N 171 171
Any Problems With Health? Pearson Correlation _301" 1
Sig. (2»tailed) 000
N 171 172
**, Correlation is significant at the 0.01 level (2-tailed).
Moosonee 2012
Correlations

Any Problems With

Age at time of study Health?
Age at time of study Pearson Correlation 1 ~098
Sig. (2-tailed) 215
N 161 161
Any Problems With Health? Pearson Correlation ~.098 1
Sig. (2-tailed) 215
N 161 300
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Cochrane 2013

Correlations
Any Problems With
Age at time of study Health?
Age at time of study Pearson Correlation 1 47
N 636 636
Any Problems With Health? Pearson Correlation 047 1
Sig. (2-tailed) .000
N 636 649
**, Correlation is significant at the 0.01 level (2-tailed).
Sudbury 2009
Cotrelations
Age at time of study Number of children
Age at time of study Pearson Correlation 1 218"
Sig. (2»tailed) 000
N 532 255
Number of children Pearson Correlation 218" 1
N 255 267
**, Correlation is significant at the 0.01 level (2-tailed).
Timmins 2011
Correlations
Age at time of study Number of children
Age at time of study Pearson Correlation 1 043
Sig. (2-tailed) 276
N 1209 659
Number of children Pearson Correlation 043 1
Sig. (2-tailed) 276
N 659 677
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Hearst 2011

Correlations
Age at time of study Number of children
Age at time of study Pearson Correlation 1 404
Sig. (2-tailed) .000
N 285 179
Number of children Pearson Correlation 404 1
Sig. (2-tailed) 000
N 179 180
**, Correlation is significant at the 0.01 level (2-tailed).
Moosonee 2012
Correlations
Age at time of study Number of children
Age at time of study Pearson Correlation 1 85+
Sig. (2-tailed) 001
N 392 123
Number of children Pearson Correlation 85 1
Sig. (2-tailed) 001
N 123 243
**, Correlation is significant at the 0.01 level (2-tailed).
Cochrane 2013
Correlations
Age at time of study Number of children
Age at time of study Pearson Correlation 1 040
Sig. (2-tailed) 312
N 1465 636
Number of children Pearson Correlation 040 1
Sig. (2-tailed) 312
N 636 649
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Sudbury 2009

Correlations
Meet the definition of
absolute
Age at time of study homelessness?
Age at time of study Pearson Correlation 1 092"
Sig. (27tﬂﬂ€d) 043
N 532 485
Meet the definition of absolute Pearson Correlation 092" 1
homelessness?
Sig. (2-tailed) .043
N 485 524
*. Correlation is significant at the 0.05 level (2-tailed).
Timmins 2011
Correlations
Meet the definition of
absolute
Age at time of study homelessness?
Age at time of study Pearson Correlation 1 104"
Sig. (2-tailed) .000
N 1209 1209
Meet the definition of absolute Pearson Correlation 104 1
homelessness?
Sig. (2-tailed) .000
N 1209 1269
**, Correlation is significant at the 0.01 level (2-tailed).
Hearst 2011
Correlations
Meet the definition of
absolute
Age at time of study homelessness?
Age at time of study Pearson Correlation 1 014
Sig. (2~tailed) 814
N 285 285
Meet the definition of absolute Pearson Correlation 014 1
homelessness?
Sig. (2-tailed) 814
N 285 292
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Moosonee 2012

Correlations
Meet the definition of
absolute
Age at time of study homelessness?
Age at time of study Pearson Correlation 1 020
N 392 302
Meet the definition of absolute Pearson Correlation 020 1
homelessness?
Sig. (2-tailed) .699
N 392 598
Cochrane 2013
Correlations
Meet the definition of
absolute
Age at time of study homelessness?
Age at time of study Pearson Correlation 1 021
N 1465 1031
Meet the definition of absolute Pearson Correlation 021 1
homelessness?
Sig. (2-tailed) 509
N 1031 1047
Sudbury 2009
Correlations

Age at time of study

study community is
home community?

Age at time of study

Pearson Correlation

1 .068

Sig. (2-tailed) 436

N 132 132

study community is home community? Pearson Correlation .068 1
Sig. (2-tailed) 436

N 132 141
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Timmins 2011

Correlations
study community is
Age at time of study home community?
Age at time of study Pearson Correlation 1 _016
N 663 663
study community is home community? Pearson Correlation _016 1
Sig. (2-tailed) .686
N 663 679
Hearst 2011
Cotrelations
study community is
Age at time of study home community?
Age at time of study Pearson Correlation 1 033
Sig. (2-tailed) 678
N 163 163
study community is home community? Pearson Correlation 033 1
Sig. (2-tailed) 678
N 163 164
Moosonee 2012
Correlations

Age at time of study

study community is
home community?

Pearson Correlation

Age at time of study 1 -.007
Sig. (2-tailed) 927
N 161 161
study community is home community? Pearson Correlation _.007 1
Sig. (2-tailed) 927
N 161 304
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Cochrane 2013

Correlations
study community is
Age at time of study home community?
Age at time of study Pearson Correlation 1 _127+
N 638 638
study community is home community? Pearson Correlation _127 1
Sig. (2-tailed) 001
N 638 651
**, Correlation is significant at the 0.01 level (2-tailed).
Sudbury 2009
Correlations
Highest level of
education obtained Currently employed?
Highest level of education obtained Pearson Correlation a a
Sig. (2-tailed)
N 0 0
Currently employed? Pearson Correlation a a
Sig. (2-tailed)
N 0 0
a. Cannot be computed because at least one of the variables is constant.
Timmins 2011
Correlations
Highest level of
education obtained Currently employed?
Highest level of education obtained Pearson Correlation 1 134"
N 332 326
Currently employed? Pearson Correlation 134 1
Sig. (2-tailed) .015
N 326 327

*. Correlation is significant at the 0.05 level (2-tailed).
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Hearst 2011

Correlations
Highest level of
education obtained Currently employed?
Highest level of education obtained Pearson Correlation 1 303"
N 188 187
Currently employed? Pearson Correlation _303* 1
Sig. (2-tailed) 000
N 187 188
**, Correlation is significant at the 0.01 level (2-tailed).
Moosonee 2012
Correlations
Highest level of
education obtained Currently employed?
Highest level of education obtained Pearson Correlation 1 _409*
Sig. (2-tailed) .000
N 302 297
Currently employed? Pearson Correlation 409" 1
Sig. (2»tailed) 000
N 297 304
**, Correlation is significant at the 0.01 level (2-tailed).
Cochrane 2013
Correlations
Highest level of
education obtained Currently employed?
Highest level of education obtained Pearson Correlation 1 _361"
N 1049 1049
Currently employed? Pearson Correlation _361% 1
Sig. (2-tailed) .000
N 1049 1051

**, Correlation is significant at the 0.01 level (2-tailed).
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Sudbury 2009

Correlations

Highest level of
education obtained

Age at time of study

Highest level of education obtained

Pearson Correlation

Sig. (2-tailed)

a

N 0 0
Age at time of study Pearson Correlation a 1

Sig. (2-tailed)

N 0 532
a. Cannot be computed because at least one of the variables is constant.
Timmins 2011

Correlations
Highest level of
education obtained Age at time of study

Highest level of education obtained Pearson Correlation 1 033

Sig. (2-tailed) .556

N 332 326
Age at time of study Pearson Correlation 033 1

Sig. (2-tailed) 556

N 326 1209
Hearst 2011

Correlations
Highest level of
education obtained Age at time of study

Highest level of education obtained Pearson Correlation 1 4T

N 188 187
Age at time of study Pearson Correlation 047 1

Sig. (2~tailed) 001

N 187 285

**, Correlation is significant at the 0.01 level (2-tailed).
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Moosonee 2012

Correlations
Highest level of
education obtained Age at time of study
Highest level of education obtained Pearson Correlation 1 _123
Sig. (2-tailed) 119
N 302 161
Age at time of study Pearson Correlation _123 1
Slg (2—taﬂ€d) 119
N 161 392
Cochrane 2013
Correlations
Highest level of
education obtained Age at time of study
Highest level of education obtained Pearson Correlation 1 151"
N 1049 1033
Age at time of study Pearson Correlation _151 1
Sig. (2-tailed) .000
N 1033 1465
**, Correlation is significant at the 0.01 level (2-tailed).
Sudbury 2009
Correlations
Highest level of Mental Health
education obtained Problems?
Highest level of education obtained Pearson Correlation a a
Sig. (2-tailed)
N 0 0
Mental Health Problems? Pearson Cortelation a 1
Sig. (2-tailed)
N 0 308

a. Cannot be computed because at least one of the variables is constant.
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Timmins 2011

Correlations
Highest level of Mental Health
education obtained Problems?
Highest level of education obtained Pearson Correlation 1 _067
Sig. (2-tailed) 225
N 327 327
Mental Health Problems? Pearson Correlation _067 1
Slg (2—taﬂ€d) 225
N 327 727
Hearst 2011
Correlations
Highest level of Mental Health
education obtained Problems?
Highest level of education obtained Pearson Correlation 1 088
N 188 188
Mental Health Problems? Pearson Correlation 088 1
Sig. (2-tailed) .230
N 188 189
Moosonee 2012
Correlations
Highest level of Mental Health
education obtained Problems?
Highest level of education obtained Pearson Correlation 1 048
Sig. (2-tailed) 412
N 294 294
Mental Health Problems? Pearson Correlation 048 1
N 294 299
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Cochrane 2013

Correlations
Highest level of Mental Health
education obtained Problems?
Highest level of education obtained Pearson Correlation 1 034
N 646 646
Mental Health Problems? Pearson Correlation 034 1
Sig. (27tﬂﬂ€d) 389
N 646 648
Sudbury 2009
Correlations
Highest level of Any Problems With
education obtained Health?
Highest level of education obtained Pearson Correlation a a
Sig. (2-tailed)
N 0 0
Any Problems With Health? Pearson Correlation a 1
Sig. (2-tailed)
N 0 313
a. Cannot be computed because at least one of the variables is constant.
Timmins 2011
Correlations
Highest level of Any Problems With
education obtained Health?
Highest level of education obtained Pearson Correlation 1 _014
N 323 323
Any Problems With Health? Pearson Correlation _014 1
N 323 718
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Hearst 2011

Correlations
Highest level of Any Problems With
education obtained Health?
Highest level of education obtained Pearson Correlation 1 121
N 171 171
Any Problems With Health? Pearson Correlation 121 1
Sig. (2-tailed) 116
N 171 172
Moosonee 2012
Cotrelations
Highest level of Any Problems With
education obtained Health?
Highest level of education obtained Pearson Correlation 1 -008
Sig. (2-tailed) .891
N 295 295
Any Problems With Health? Pearson Correlation _008 1
Sig. (2-tailed) 891
N 295 300
Cochrane 2013
Correlations
Highest level of Any Problems With
education obtained Health?
Highest level of education obtained Pearson Correlation 1 011
N 647 647
Any Problems With Health? Pearson Correlation _011 1
Sig. (2-tailed) 772
N 647 649
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Sudbury 2009

Correlations

Highest level of
education obtained

Number of children

Highest level of education obtained

Pearson Correlation
Sig. (2-tailed)
N

0 0

Number of children Pearson Correlation a 1

Sig. (2-tailed)

N 0 267
a. Cannot be computed because at least one of the variables is constant.
Timmins 2011

Correlations
Highest level of
education obtained Number of children

Highest level of education obtained Pearson Correlation 1 -103

Sig. (2-tailed) .098

N 332 259
Number of children Pearson Correlation _103 1

Sig. (2-tailed) .098

N 259 677
Hearst 2011

Correlations
Highest level of
education obtained Number of children

Highest level of education obtained Pearson Correlation 1 _101

Sig. (2-tailed) 180

N 188 179
Number of children Pearson Correlation _101 1

Sig. (Zmiled) 180

N 179 180
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Moosonee 2012

Correlations
Highest level of
education obtained Number of children
Highest level of education obtained Pearson Correlation 1 _180*
N 302 240
Number of children Pearson Correlation _180 1
Sig. (2-tailed) .005
N 240 243
**, Correlation is significant at the 0.01 level (2-tailed).
Cochrane 2013
Correlations
Highest level of
education obtained Number of children
Highest level of education obtained Pearson Correlation 1 032
Sig. (2-tailed) 418
N 1049 647
Number of children Pearson Correlation 032 1
N 647 649
Sudbury 2009
Correlations
Meet the definition of
Highest level of absolute
education obtained homelessness?
Highest level of education obtained Pearson Correlation a a
Sig. (2-tailed)
N 0 0
Meet the definition of absolute Pearson Correlation a 1
homelessness?
Sig. (2-tailed)
N 0 524

a. Cannot be computed because at least one of the variables is constant.
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Timmins 2011

Correlations
Meet the definition of
Highest level of absolute
education obtained homelessness?
Highest level of education obtained Pearson Correlation 1 079
N 332 332
Meet the definition of absolute Pearson Correlation 079 1
homelessness?
Sig. (2-tailed) 152
N 332 1269
Hearst 2011
Correlations
Meet the definition of
Highest level of absolute
education obtained homelessness?
Highest level of education obtained Pearson Correlation 1 035
N 188 188
Meet the definition of absolute Pearson Correlation 035 1
homelessness?
Sig. (2-tailed) .630
N 188 292
Moosonee 2012
Correlations
Meet the definition of
Highest level of absolute
education obtained homelessness?
Highest level of education obtained Pearson Correlation 1 051
N 302 302
Meet the definition of absolute Pearson Correlation 051 1
homelessness?
Sig. (2~tailed) 374
N 302 598
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Cochrane 2013

Correlations
Meet the definition of
Highest level of absolute
education obtained homelessness?
Highest level of education obtained Pearson Correlation 1 113"
Sig. (2-tailed) .000
N 1049 1045
Meet the definition of absolute Pearson Correlation 113" 1
homelessness?
Slg (2—tailed) 000
N 1045 1047
**, Correlation is significant at the 0.01 level (2-tailed).
Sudbury 2009
Correlations
Highest level of study community is
education obtained home community?
Highest level of education obtained Pearson Correlation a a
Sig. (2-tailed)
N 0 0
study community is home community? Pearson Correlation a 1
Sig. (2-tailed)
N 0 141
a. Cannot be computed because at least one of the variables is constant.
Timmins 2011
Correlations
Highest level of study community is
education obtained home community?
Highest level of education obtained Pearson Correlation 1 041
Sig. (2-tailed) 463
N 324 324
study community is home community? Pearson Correlation 041 1
Sig. (2-tailed) 463
N 324 679
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Hearst 2011

Correlations
Highest level of study community is
education obtained home community?
Highest level of education obtained Pearson Correlation 1 _036
N 163 163
study community is home community? Pearson Correlation _036 1
Sig. (2-tailed) .645
N 163 164
Moosonee 2012
Cotrelations
Highest level of study community is
education obtained home community?
Highest level of education obtained Pearson Correlation 1 -002
Sig. (2-tailed) 973
N 299 299
study community is home community? Pearson Correlation _002 1
Sig. (2-tailed) 973
N 299 304
Cochrane 2013
Correlations
Highest level of study community is
education obtained home community?
Highest level of education obtained Pearson Correlation 1 055
N 649 649
study community is home community? Pearson Correlation 055 1
Sig. (2~tailed) 159
N 649 651
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Parameter Distributions for Sudbury between Years 2000 and 2011

Ethnic Distribution of Homeless in Sudbury

Caucasian
First Nations/Aboriginal
Others

Caucasian
First Nations/Aboriginal
Others
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Marital Status Distribution of Homeless in Sudbury
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Age Distribution for Sudbury (2009)
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Gender Distribution for Sudbury (2009)
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City-Wide Distributions to Generate Maps (subsample of all distributions generated)

Latitude | Longitude Male Female | Transgender | City Year
46.49 -81.01 53.9 45.7 0.2 | Sudbury 2009

48.47582 -81.330495 47.1 52.9 0 | Timmins 2011

49.06503 -81.02993 46.3 534 0.1 | Cochrane 2013

51.27309 -80.640049 38.1 61.7 0.2 | Moosonee 2012

49.68802 -83.666955 35.9 64.1 0 | Hearst 2011

46.30912 -79.46082 49 51 0 | North Bay 2011

City Year Latitude Longitude | Caucasian Aboriginal Others

Sudbury 2009 46.49 -81.01 57.5 33.9 8.6

Timmins 2011 | 48.47582 | -81.3305 50 32.3 8.6

Cochrane 2013 | 49.06503 | -81.0299 55.3 28.5 16.2

Moosonee 2012 | 51.27309 -80.64 7.2 83.5 9.3

Hearst 2011 | 49.68802 -83.667 87.2 5.6 7.2

North Bay 2011 | 46.30912 | -79.4608 70.7 9 20.3

Latitude Longitude | English French EnglishAndFrench Ojibway Cree Other
46.49 -81.01 78 12.7 4.2 1.3 0.5 3.3

48.47582 | -81.3305 47.8 20.2 9.1 0 13 9.9

49.06503 | -81.0299 59.3 28.4 0.9 0 6.7 4.7

51.27309 -80.64 48.3 1.9 0.5 0 47 2.3

49.68802 -83.667 10.6 52.7 32.9 0 0.7 3.1

46.30912 | -79.4608 76.9 9.6 6.6 1.2 2.2 3.5

Year Latitude Longitude | Married Single Separated | Widowed | Child Other
2009 46.49 -81.01 11.3 34.2 12 0.5 40.9 1.1
2011 | 48.47582 | -81.3305 22.2 20.2 10.1 2.7 44.1 0.7
2013 | 49.06503 | -81.0299 56.1 27 10.5 6.1 0 0.3
2012 | 51.27309 -80.64 47.1 39.3 8.1 4.7 0.7 0.1
2011 | 49.68802 -83.667 56.9 26.1 9.6 6.9 0 0.5
2011 | 46.30912 | -79.4608 27.7 48.2 21.3 0.9 0.3 1.6
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Longitude | Nolncome | Welfare ODSP CPP EI Employed | WSIB Other
-81.01 22.9 31 283 2.4 21 7.5 0.9 49
-81.3305 7.1 17.6 31.2 73 5.6 22.7 2.7 5.8
-81.0299 6.8 7 10.3 17.8 22 46.9 0.2 8.8
-80.64 63 36.5 6 5 33 36.9 0 6
-83.667 38 27 8.1 15.1 3.8 54.3 1.1 11.1
-79.4608 8.8 25.8 432 2.1 4 10.6 0 5.5

Age

Latitude | Longitude | 0-10 11-20 21-40 41-60 61+ City Year
4649 | -81.01 267 17.7 327 21.6 1.3 | Sudbury 2009

48.47582 | -81.3305 283 17 234 234 7.8 | Timmins 2011

49.06503 | -81.0299 17.6 16.2 25.4 26.8 13.9 | Cochrane 2013

5127309 | -80.64 43.9 17.8 20.7 12 5.6 | Moosonee 2012

49.68802 | -83.667 16.8 21.4 23.9 24.9 13 | Hearst 2011

4630912 | -79.4608 21.8 17.2 28.9 30.7 1.4 | North Bay 2011

Number of Children

City Year Latitude | Longitude 0 1 2 | 3AndMore

Sudbury 2009 4649 | -81.01 438 22.5 19.9 13.8

Timmins 2011 | 48.47582 | -81.3305 42.6 19.6 21.1 16.7

Cochrane 2013 | 49.06503 | -81.0299 40.7 13.9 23 22.4

Moosonee 2012 | 5127309 | -80.64 214 17.7 11.5 49.4

Hearst 2011 | 49.68802 | -83.667 25 17.2 37.2 20.6

Notth Bay 2011 | 46.30912 | -79.4608 25.5 30.1 21.2 23.2

Physical Health Problems

City Year Latitude Longitude | Yes No

Sudbury 2009 46.49 -81.01 43.5 56.5

Timmins 2011 | 48.47582 | -81.3305 40.4 59.6

Cochrane 2013 | 49.06503 | -81.0299 42.5 57.5

Moosonee 2012 | 51.27309 -80.64 24.3 75.7

Hearst 2011 | 49.68802 -83.667 30.2 69.8

North

Bay 2011 | 46.30912 | -79.4608 44.1 55.9
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L

Laurentianlniversity
UniversitéLaurentienne

Homelezznesz in Cochrane: Period Prevalence Count (24 to 30 July, 2013)

Wame of Agsncy: Drate:

Deefimitions of bomelessness and migrationtransience
Absplure kowelessmess: A homeless person does not have 2 place that he'she considars to be home or a place where
be/she sleeps regularly.
Longer definition:

You are homelpzs if

+  Youhave no place to czll home OF.
Your howme is neither a room, an aparmsent, nor 2 house, OF.
Your roowm, aparmment or house iz not your own OF.
You either stay there four times 2 wesk or lesz OF.
You have no arangement to sleep there regularky.
Arrisk for komelessmess: Tue to particular circoumstances, a person i3 2t 2n elevated risk for homelsssness (e
pending eviction, extremely low mcomse, familial abuze, inability to pay rent, existing medical condition with no
benedfits tc ).
Migradeniransience A homeles: person has moved or ravelled to Cochrane from another location ar another
COMIRLY.

-
-
-
-

L. Initials (Lt middle, and first initials of yous name)
Lass  Middle  First

2. Dhate of Birh | Dy} I Moath) (Year)

i Gender: Ly Female

Transgender

* ks imfomation is BOT used 1o identidy individuals but as a way e eliminate duplicase cases in the cousa.

are at-risk of bomelessness ANDAQR absolutely homeless?

da. What gpgthe reasom|s) v

Plsass chack () all char apply: Please check ) all thar azply:

RE«50%3 FOR BEMNG AT-FISK FOR HOMEL ESSNESS: REAS0%: FOR BEDVG ABSOLUTELY HOMELESS
Unemployment Unemployment

r T Secking work ! Secking work

i Law Wages i Low wages

47 Unabletn iy rent ar mestgage 4 Unshle 10 pay rent ar mostgage

$ 7 Ewicted 3 Evicted

§ 7 Mental illuess b Mental dlness

- Physical illness or disabality 1 Physical ilness or disabality

Social Assiszamce [welfare) cheque lae Soeial Assistamce [welfare) cheque lae

1 Soxial Assistasece (welfare) payment is L Soxial Assistamee (welfare) payment is
inadequate/low inadequatelow
0] Sowial Assistamce [welfare) cut-off L Sowial Assistamee [welfare) cut-off
1 Dant qualify for welfare henefits L Dant qualily foe welfare henefits
1z Family events or problems 12 Family events or problems
13 Diivorce L5 Diivorce
14 Dt of jailiscarceration 14 Dt of jailiscarceration
] Sudbtance abuse 13 Substance ahuse
I Transient or migran: L Transient or migrand
7 Unher {please speeify ) 17 Unher {please specify):
db Do vou meet the dedinition of afsoluer kaseslereaess? Ly ES 2w {see definition above)

de. Do you meet the definition of being etk for Aomdlesinass? Ly X S 2 N0 {see definition above |

3. Ethnie/racial'ouliural Group
Ly Furnpeam arigin {Caucasion W hize)

Wisible mizarity {specily
ather {specily):
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L
Honeebessness in Cochirane: Period Prevalence Coure (uly 24-30, 201 5) Page 1

i, What langaage was first kearned as a child and is still spoken?
g English
IygmFrench
gl ree or oiher Firs: Nation language (specify):
d....Other {specify):

. Do youa stilll speak this laguage? 13 ES R4

Ta. Income Stabus: L.....Have no imcome
i List all sources) 2oV [Cmtario Works Welfane)

Sy MDA (Ontaric: [sability Support Program)
4..CPPCansda Fension Flanj
S| [Employment Insurance)
fr. E0AS [0 Age Security)

WRLE | Warkers Compensation)

War Veterams Allowance

U.....Privaie pension

- Employment (please specily Pe) samanamnnmannannnsnnnanaannnnneen

- Ether [specily):

The Are you employed right sow? L.YES 2 N
Te. I Y ES. how long have you been doing this job {or working for that employer)?

T IF YES, what do you do {or where do you work?

4. Are you able to resd and wiise? L.YES 2 N
da. IF % ES, where did you learn to read and write?

% What is the highest level of education you have obtained?

Lygmgle5s than bigh schiel Ay B community college
Some high schoal F.Community college diploma
High schoal diploma te.._University degree

L0 Miamizal’ Family Sksgs -

g telarmied’ Coonmon Law

Sy gmdther {specify):

L. Mumber of clildres or other dependents:
12 Do you have asy children gaag
are aepompanyisg you? L. YES
are in your custody? L.

2
2

12a. Please provide the information about the gender asd age of each of your childres:

Ageim Years
Chiild #1 Uy Femmale Transgender -
Child #2 UygmFemale ... Tramsgender .
Clhild #3 UygmFemale ... Tramsgender .
Clhild #4 UygmFemale 2 ... Tramsgender .
Clhild #5 UygmFemale 2 ... Tramsgender .
L3_ Are you being referred to another service provider? L.YEE 1L WO

Lia. IF ¥ ES, please specify what type ol agency/serviee:

L3k Mease specily the reason for the refemmal:

14 I the last year, have you had any mengel kealdk problens” LY ES 4]
Please describe

L3 I the lest year, bave you bad any physieal bralth problems?  LL.YES 3_ N
Please describe

Li. Have yisi:
been afseletely bomeless im yvour lifezime?  LLYES 1L NG
been abselerly bomeless im the last year? 1..YES e W
in ghie Last paar., slept candoors/on the sireets hecause you had nowhere wgo? L.YES . 1]
L7 Where did youa sleep last night? 1. your heene  2.with Bamily fgidae A, shelter 4o sireets S..other

Please explain

Laurentianlinivesit
v Unu.mubel.uunﬂt:m

Turn to page J =
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Hoirelessness i Cochimne: Perind Prevalence Cot (July 248020, 2015) Page 3

14, Were vou born in Cochrane? L ES

Ly}

1%. I Cochrane your hoene commuiity? Ly ES 2

N

1%a. IF Cackrane I3 NOT vour komee community, please specify your home commusity:

{irche the better and thes write the name of the comanunizy )
d.....im the Cochrane area —_ — j— For sll aregs (8 to g specify the commumity |
by mgligr, arth-zastern Oitario area — LOURATY
.....in Namh-westem (hitanio —
d_...in Eastern Ontario —

.in Western Chitario —

.in Soathem Cetanio —

in anather provinee or leTikry

in another country —

LELLLl
[ A A

15t IF Cochrane IS yeur home commumicy, have you recently retemed to Cochrane after living sonsewhere else? Where?
{eirche the beiter and thes write the name af the commnunizy )

d....in the Cochirane area. . — - - For all aress (8 to p) speify she coppaupity |
by mgligr, arth-castern Oiario area — — LOURITY

Codn Namth-westem (hizanic. — — —

d_...in Eastern Ontario — — —_

e...in Western Chtaric — — —_

e.....in Soarthem Cetanio — — —_

I..... in another provinee or lemiary. — —

&t amisther country — — —_

19 How long have you been in Cochrase? ¥ days R A manths or @ years

3, How many times have you moved oo different community im the last year?
1. How many times have you moved e a dilferent commmundty iz the last S years?

22 Why did vou leave ansther comnunizy e comee 30 Coclirane” Please give the reasonds) for leaving, using the
calegaries below:
Feassns for leaving azother communicy t= come o Cochrame:

Plrase check () all diar apply:
1 Unemployment [E] Divaree
: Secking work in Cochoane It Family violence
i Low wages Chut ol jailpeison
1 Unahle o pay rent of Iomgage B Suhstance use {alechol or drugs)
] Evicted % Wamed a change
4 Slental illness iy Encouraged'helped i come to Cochrane
Friysical illness or disabiliny E - Whio belped? (please cirelel:
i T'o aocess health or social services o family ,
1 U'o access education b driends! aquaintances
4 Unahble i obiain welfare dida ' qualify ¢ oservices
1 Social Assiszance [wellire) cheque lae 1 Chtiver reasoms |please sperify):
11 Social Assistance [wellire} paymeen is
inadequate/lew
13 Social Assistance {wellire} cut-odf
14 Family events or problens
23, Did you come o Coclrane with someone ese? a2 FS 2N I_
IF % ES, wlo Je.g famidly, friends. children e )

24, Did circumszasces nprove whes vou came o Cochrane? 1 YES 2L N0
24, Where are you curtesly saaying im Cochraze? Jaggeploce Zlhmdly  3ofhiends 4.0 shelter 3 sireets

I, Has asyone in Cochrane helped you with challenges or difficulties? L XES  Z..N0
IF Y ES, whao je.g famidly, friends. services ete.)

2T, Are you planning io stay in Cochraze? 1 . YES 2. N0

ZE P ML IF LEANING COUCHEANE, where will you ga?

29 What do vou need right now?

Thank you for avsimdng with dhis study on Fomelsmaess t Cochrome! I vou have any questions about the study. please call
. Carol KAUPPI(L-708-675 L 131, ext. 3083) or Kayla Gaydge |- 70849125820 ar emnail us at bomelessi) lsmentiss ca
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Road Trips to Northern Ontario

At Cochrane train station

Waiting for Polar Bear Express in Cochrane
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Natives in Moosonee can be seen traveling on skidoos
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Hospital in Moose Factory which covers 60 communities around James Bay area with only 2 duty
doctors.
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Sweat lodge near the hospital in Moose Factory.

Monument for the natives in Moose Factory who were killed in the 2™ world war.
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Common household items being sold in Moose Factory. The prices are 2 to 3 times more expensive
than in larger cities, such as Sudbury.
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