
Naqvi, Muhammad Hasnain Abbas; Jiang, Yushi; Miao, Miao; Naqvi, Mishal
Hasnain

Article
Linking biopsychosocial indicators with financial risk tolerance and
satisfaction through macroeconomic literacy: A structural equation
modeling approach

Cogent Economics & Finance

Provided in Cooperation with:
Taylor & Francis Group

Suggested Citation: Naqvi, Muhammad Hasnain Abbas; Jiang, Yushi; Miao, Miao; Naqvi, Mishal
Hasnain (2020) : Linking biopsychosocial indicators with financial risk tolerance and satisfaction
through macroeconomic literacy: A structural equation modeling approach, Cogent Economics
& Finance, ISSN 2332-2039, Taylor & Francis, Abingdon, Vol. 8, Iss. 1, pp. 1-19,
https://doi.org/10.1080/23322039.2020.1730079

This Version is available at:
https://hdl.handle.net/10419/245284

Standard-Nutzungsbedingungen:

Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen
Zwecken und zum Privatgebrauch gespeichert und kopiert werden.

Sie dürfen die Dokumente nicht für öffentliche oder kommerzielle
Zwecke vervielfältigen, öffentlich ausstellen, öffentlich zugänglich
machen, vertreiben oder anderweitig nutzen.

Sofern die Verfasser die Dokumente unter Open-Content-Lizenzen
(insbesondere CC-Lizenzen) zur Verfügung gestellt haben sollten,
gelten abweichend von diesen Nutzungsbedingungen die in der dort
genannten Lizenz gewährten Nutzungsrechte.

Terms of use:

Documents in EconStor may be saved and copied for your
personal and scholarly purposes.

You are not to copy documents for public or commercial
purposes, to exhibit the documents publicly, to make them
publicly available on the internet, or to distribute or otherwise
use the documents in public.

If the documents have been made available under an Open
Content Licence (especially Creative Commons Licences), you
may exercise further usage rights as specified in the indicated
licence.

  https://creativecommons.org/licenses/by/4.0/

https://www.econstor.eu/
https://www.zbw.eu/
http://www.zbw.eu/
https://doi.org/10.1080/23322039.2020.1730079%0A
https://hdl.handle.net/10419/245284
https://creativecommons.org/licenses/by/4.0/
https://www.econstor.eu/
https://www.leibniz-gemeinschaft.de/


Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalInformation?journalCode=oaef20

Cogent Economics & Finance

ISSN: (Print) (Online) Journal homepage: https://www.tandfonline.com/loi/oaef20

Linking biopsychosocial indicators with
financial risk tolerance and satisfaction through
macroeconomic literacy: A structural equation
modeling approach

Muhammad Hasnain Abbas Naqvi, Yushi Jiang, Miao Miao & Mishal Hasnain
Naqvi |

To cite this article: Muhammad Hasnain Abbas Naqvi, Yushi Jiang, Miao Miao & Mishal Hasnain
Naqvi | (2020) Linking biopsychosocial indicators with financial risk tolerance and satisfaction
through macroeconomic literacy: A structural equation modeling approach, Cogent Economics &
Finance, 8:1, 1730079, DOI: 10.1080/23322039.2020.1730079

To link to this article:  https://doi.org/10.1080/23322039.2020.1730079

© 2020 The Author(s). This open access
article is distributed under a Creative
Commons Attribution (CC-BY) 4.0 license.

Published online: 21 Feb 2020.

Submit your article to this journal Article views: 684

View related articles View Crossmark data

Citing articles: 1 View citing articles 

https://www.tandfonline.com/action/journalInformation?journalCode=oaef20
https://www.tandfonline.com/loi/oaef20
https://www.tandfonline.com/action/showCitFormats?doi=10.1080/23322039.2020.1730079
https://doi.org/10.1080/23322039.2020.1730079
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/action/authorSubmission?journalCode=oaef20&show=instructions
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2020.1730079
https://www.tandfonline.com/doi/mlt/10.1080/23322039.2020.1730079
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2020.1730079&domain=pdf&date_stamp=2020-02-21
http://crossmark.crossref.org/dialog/?doi=10.1080/23322039.2020.1730079&domain=pdf&date_stamp=2020-02-21
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2020.1730079#tabModule
https://www.tandfonline.com/doi/citedby/10.1080/23322039.2020.1730079#tabModule


FINANCIAL ECONOMICS | RESEARCH ARTICLE

Linking biopsychosocial indicators with financial
risk tolerance and satisfaction through
macroeconomic literacy: A structural equation
modeling approach
Muhammad Hasnain Abbas Naqvi1,2*, Yushi Jiang1,2, Miao Miao1,2* and
Mishal Hasnain Naqvi2,3

Abstract: The purpose of the current research was to analyze the impact of
biopsychosocial indicators on the financial risk tolerance (FRT) and financial satis-
faction along with the mediating role of macroeconomic literacy in these associa-
tions. For this purpose, three indicators names as “personality type, self-esteem,
and sensation seeking” were used to check the impact of biopsychosocial indicators
on FRT and financial satisfaction. The current study was conducted in China where
the data was collected from retail investors through structured questionnaire. The
purposive sampling technique was used to decide the sample from the population.
The data were collected from 1134 retail investors and SPSS and AMOS were used to
analyze the data by applying SEM. Findings of the current study revealed that the
personality, self-esteem and sensation seeking have significant influences on FRT. It
has been further found that the personality type and self-esteem have significant
influences on the financial satisfaction. Results further confirmed the mediating role
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of macroeconomic literacy between self-esteem and FRT, personality type and FRT,
self-esteem and financial satisfaction, and personality type and financial satisfac-
tion. However, no significant mediating role of macroeconomic literacy was found
between sensation seeking and FRT, and sensation seeking and financial satisfac-
tion. The current study and findings will be of great importance for theory and
practice regarding financial/investment decision making and FRT.

Subjects: Environment & Economics; Economic Psychology; Economics; Finance; Business,
Management and Accounting;

Keywords: biopsychosocial indicators; financial risk tolerance; financial satisfaction;
macroeconomic literacy

1. Introduction
In modern era with a lot of continuous financial as well as non-financial fluctuations, the factors of
FRT and financial satisfaction entail a large importance that are derived by a number of factors.
FRT and financial satisfaction entail a great importance in the decision making process regarding
any investment or financial activity. There are four elements that tend to determine the financial
or investment decision that are “goals, financial stability, time horizon, and financial risk toler-
ance.” Among these determining elements of investment or financial decisions, the FRT is of key
concern in the current research because the risk tolerance is very necessary in modern world for
investors. The risk tolerance pays off to the investor in form of various positive outcomes including
higher returns, higher satisfaction, and wealth accumulation etc. (Larkin, Lucey, & Mulholland,
2013). Due to the great importance of the FRT in the financial decision making process, modern
researcher have been extensively attracted to this domain and therefore, different studies are
found in existing literature in which different antecedents and consequences of FRT have been
examined (Awais, Laber, Rasheed, & Khursheed, 2016; Finke & Huston, 2003; Hvide & Panos, 2014;
Kannadhasan, Aramvalarthan, Mitra, & Goyal, 2016; Kuzniak, 2016). However, there is scarcity of
specific literature about the role of different biopsychosocial factors in determining the FRT and
financial satisfaction of investors. The FRT mainly refers to the willingness of investors to embrace
the negative fluctuations in the value of his/her investment and to accept the adverse outcomes
that might be different from the expected outcomes. The FRT can facilitate the achievement of
financial goals, wealth accumulation, and proper portfolio allocation (Bossone, 2019; Hoque,
Wong, & Carducci, 2015). The association of assessment of FRT of investors is essentially needed
to align the investment decision with the goals and preferences of investors because the factor of
FRT varies from investor to investor. Some investors have high level of FRT so, they are always
willing to make an investment decisions in which uncertainties are high while some other investors
have lower level of FRT as they are always unwilling to make an investment or financial decision,
which involves uncertainties (Larkin et al., 2013).

Above-mentioned figure presenting the china ratio of microeconomic literacy among six coun-
tries, and this was more than 3.0.There are different factors that play a great role in determining
the FRT of an investor including social, environmental, psychological, and other individual factors.
Past studies have attempted to investigate different factors and traits that are associated with FRT
e.g., (Grable & Joo, 2004; Hoque et al., 2015). However, the current literature seems to be limited
about the empirical evidences of the linkage between biopsychosocial indicators and FRT because
there is very limited literature about the assessment of FRT through biopsychosocial indicators.
Biopsychosocial indicators refer to the demographic, social, and cultural factors because they
involve personality traits, birth order, age, gender, and ethnicity. This classification of factors
involved in assessment of FRT was performed by Irwin (1993) who classified these indicators in
two main categories named as “environmental factors” and “biopsychosocial factors.” The phe-
nomenon through which the biopsychosocial factors influence the FRT of an individual investor is
relatively unexplained as compared to other factors (Kannadhasan et al., 2016). Therefore, the first
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objective of the current research is to analyze the impact of biopsychosocial factors on the FRT of
investor. To meet this objective, the A/B personality, sensation seeking, and self-esteem are
analyzed in terms of their impact on FRT.

Another factor, which entails a great role in financial or investment decision making is the financial
satisfaction, which refers to the perceived fulfillment of financial objectives. The financial satisfaction is
of great concern in modern era where it is very difficult to cope with financial uncertainties therefore,
there is need to investigate the factors that can contribute to the financial satisfaction of investors
(Archuleta, Dale, & Spann, 2013). To respond to this need, the second objective of the current study is to
assess the influence of biopsychosocial factors (A/B personality, sensation seeking, and self-esteem) on
the financial satisfaction of investor. The macroeconomic literacy has the potential to link these factors
with FRT and financial satisfaction because the macroeconomic literacy refers to the knowledge and
awareness of themacroeconomic concepts.When an investor is better able to understand and evaluate
the macroeconomic trends then he/she is in better position to enhance his/her FRT and financial
satisfaction. The macroeconomic literacy enables the investor to predict and accept the negative
fluctuations, which means that the macroeconomic literacy has the potential to enhance the FRT.
Furthermore, having awareness about the macroeconomic trends and concepts, an investor becomes
better able to link his/her negative or positive financial outcomes with macroeconomic trends so, the
level of financial satisfaction of investor increases. It means that the macroeconomic literacy entails a
great importance in determining the FRT and financial satisfaction of investors (Baker & Ricciardi, 2014;
Lipshits, Barel-Shaked, & Ben-Zion, 2019). However, the macroeconomic literacy also depends on
different individuals and social factors. The biopsychosocial factors under current examination including
the A/B personality, sensation seeking, and self-esteem tend to influence themacroeconomic literacy of
individuals. However, thismediation ofmacroeconomic literacy has not been efficiently explained in past
literature. Therefore, another objective of the present research is to analyze the mediating role of
macroeconomic literacy in the relationship between biopsychosocial factors and FRT and between
biopsychosocial factors and financial satisfaction. Although, a very few past studies have examined
the role of biopsychosocial factors in the FRT however, the impacts of these factors on FRT and financial
satisfaction have not been examined in a combined research ever before. Therefore, the current study
will offer a unique contribution to the existing literature regarding FRT, financial satisfaction, and
financial/investment decision making.

The remaining part of this paper consists of four sections including literature review, research
methods, analysis &findings, discussion of findings, and conclusion of this study.

2. Literature review

2.1. Prospect theory
Prospect theory also called as risk aversion theory is a psychological theory that involves the
process of decision making in the conditions of risk. This theory was established by Daniel and
Amos and was first published in 1979 in Econometrica (Abdellaoui, Bleichrodt, l’Haridon, & Van
Dolder, 2016). This theory is based on human psychological behaviors in decision-making process.
This theory was originally based on a series of financial bets and gambling instead of economic
decision making. But over the time it undergone certain changes and now it is used to study
human behavior while making decisions. Prospect theory has two phases, which include an editing
phase and an evaluation phase. We are familiar with the decision making process in which we
encounter a certain problem, identify some relative criteria, give weight age to that criteria,
develop different alternatives, evaluate them and then select the best alternatives (Barberis,
2013). As this theory is based on decision making so its first phase i.e., editing phase means that
a person having some problem has different options for its solution and one of the best options
can be chosen. The second phase involves the complete screening of those options available for
solution. This screening or evaluation is done on the basis of some already decided criteria. By
giving weight ages to the options available and scoring them, the option with the highest score is
selected and used to solve the problem. This decision making depends upon a number of factors,
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one of which is bio psychosocial indicators. Bio psychosocial indicators include type A/B person-
ality, sensation seeking, and self-efficacy (Kai-Ineman & Tversky, 1979). These different indicators
lead to different behaviors of people in response to certain problems because people make
expectations and evaluate alternatives available on the basis on these indicators. Knowledge of
macroeconomics which include different monetary policies, different economic aspects such as
interest rate, unemployment etc. and their ultimate effects on a country’s economy is also
involved in the decision making process of people. Having better macroeconomic literacy leads
to more rational decisions (Muth, 1961). Risks are an important factor in this regard where people
have to deal with risks by using their personality type and literacy of macroeconomic policies. So,
all the above-mentioned aspects are based on the prospect theory. This theory can also be used to
study different relationships between the above-mentioned variables i.e., bio psychological indi-
cators, macroeconomic literacy, FRT and satisfaction (Rieger, Wang, & Hens, 2014).

2.2. Impact of bio psychosocial indicators on FRT
Researches have shown that personality traits are an important factor to consider while studying
the human behavior of decision making. According to MBTI model of personality traits, each
person has specific features which indicate that how that person will react under specific circum-
stances. For example, there two types of investors i.e., active and passive (Grable & Lytton, 1999).
Passive investors earn money with little effort and by investing others money while active investors
work hard for earning money and invest their own capital we can say that although the risk is
same for both active and passive investors, but as active investors have invested in their own
capital they have more tolerance of risk as compared to passive investors. In the current study, we
will be discussing type A/B personality traits in decision-making process (Grable, 2000). First, we
will discuss the difference between type A and type B people. Type A people are consistent,
competitive, hardworking, aggressive, and time constrained. On the other hand, type B people
are much relaxed, calm, and easy going. From these properties it is quite clear that type A people
are having more tolerance to risks as compared to type B. similarly, type A people are more
attracted towards success as it is very valuable for them while type B people are contented with
being average. A few studies have been conducted to show the relationship between A/B person-
ality traits and FRT (Hallahan, Faff, & McKenzie, 2004). These studies have shown that type A
investors are more risk tolerant than type B ones because they have better knowledge, experience
and they possess more capital. The other BPS indicator which is sensation seeking refers to the
seeking of new and unique experiences and tolerating risks for them. We can say that this trait
occurs as a result of some chemical reaction in brain, which stimulates excitement in that person’s
mind. This excitement compels him to take new risks, which make him satisfied. This trait can be
experienced while travelling to some adventurous spot or in some gambling activity (Jacobs-
Lawson & Hershey, 2005). Financial investment is another important aspect of this personality
trait. Studies have revealed that the people with sensation seeking traits are more tolerant to risks
as compared to the people with no sensation seeking. Financial risk behavior can easily be studied
under this trait. We have another BPS indicator, self-esteem. It refers to confidence in oneself to
have the required capabilities to achieve some goals. It is not necessary that self-esteem is only
positive, it may be negative too (Yao, Gutter, & Hanna, 2005). People with positive self-esteem have
confidence in themselves on the other hand people with negative self-esteem are always confused
and scared of consequences. Researches have shown that the people with positive self-esteem are
more tolerant to risks as compared to people with negative self-esteem. As we know that any
investment has its results in the future, so investors have to deal with the risks associated with
investments (Yao, Hanna, & Lindamood, 1983). If, for example, the investors face loss in their
investment, the people having high self-esteem take it positively well as compared to the people
with negative self-esteem. Also, high self-esteem people don’t regret that they get into loss
because it will ultimately lower they self-esteem, which is a valuable asset for them. Prospect
theory is also based on the effects of these indicators on FRT (Smith & Stewart, 1963). Researches
have shown that self-esteem affects the level of risk tolerance in one way or the other. We can
generate the following hypothesis:
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H1: Bio psychosocial indicators have significant impact on financial risk tolerance

H1 (a): A/B personality has significant impact on financial risk tolerance

H1 (b): Sensation seeking has significant impact on financial risk tolerance

H1 (c): Self-esteem has significant impact on financial risk tolerance

2.3. Impact of bio psychosocial indicators on financial satisfaction
Financial satisfaction refers to the contentedness of a person’s financial situation. In this era with a
large number of financial risks, it has become very difficult to cope with them and be satisfied with
financial condition. So it is very important to study the aspects which contribute to the financial
satisfaction (Archuleta et al., 2013). In the current study, we will be focusing on some of the BPS
indicators which include A/B personality, self-esteem and sensation seeking. As we know that type
A and B personalities have different qualities which ultimately affect financial satisfaction. Type A
people are more competitive, hardworking and aggressive toward their work while type B people
are relaxed, easy going and work under minimum pressure. Studies have shown that type A people
are more satisfied financially because they have confidence in their hard work which eventually
pays off. Even if they face some loss, they keep their spirits high and work even harder in future to
get desired results (Joo & Grable, 2004). They are time constrained, i.e. they tend to complete their
work within time, which ultimately benefits them in the form of financial satisfaction, because
when they complete their tasks they get paid for it and may also get bonuses for showing better
performances. They are risk tolerant so they can be satisfied even if they experience some loss in
an investment, they can handle it very well (Xiao, Tang, & Shim, 2009). Sensation seeking people
are always discovering new ways to experience some adventure and in financial context, they take
risks to invest money somewhere even if they are not certain about the consequences. But usually
these consequences result into something positive and cause financial satisfaction. Self-esteem in
another indicator of BPS, which has impact on financial satisfaction (Zeger & Liang, 1986). People
having positive self-esteem are much confident for their hard work and thus receive fruitful results.
Even if they experience something negative, they tend to channelize into something positive to
keep their spirit high. Otherwise their self-esteem will be lowered. This positive attitude towards
self-esteem results into financial satisfaction of the person. Prospect theory also has some
implications towards the relationship between BPS indicators and self-satisfaction in context of
the people’s expectations towards future events (Von Neumann & Morgenstern, 1953). All the
above discussion indicates that there is impact of BPS indicators on financial satisfaction. We can
develop following hypothesis:

H2: Bio psychosocial indicators have significant impact on financial satisfaction

H2 (a): A/B personality has significant impact on financial satisfaction

H2 (b): Sensation seeking has significant impact on financial satisfaction

H2 (c): Self-esteem has significant impact on financial satisfaction

2.4. Mediating role of macroeconomic literacy between bio psychosocial indicators and FRT
Macroeconomics literacy refers to the appropriate knowledge about certain macroeconomic con-
cepts such as fiscal and monetary policy, interest rates, unemployment etc. for better formation of
expectations towards the future events and the effect of these expectations on the economy of
the country (Hanley, Negassa, Edwardes, & Forrester, 2003). Poor literacy of macroeconomics leads
to the ineffective monetary policies introduced by govt. as people are not aware of their con-
sequences. Basically, the microeconomics literacy is based on the formation of expectations about
certain things such as investment, saving, unemployment etc. these expectations are aided by
different BPS indicators. We will be studying the mediating role of macroeconomic literacy
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between BPS indicators and FRT under the light of prospect theory (Wang & Fischbeck, 2004). Type
A/B personality people have different attitudes toward the macroeconomic literacy ML. Type A
people are competitive, hardworking, and confident so they tend to keep themselves aware of
different aspects related to economics. As all the investors have to deal with those economic
aspects such as investment, saving, interest rates etc., so having knowledge about them is
necessary to perform better. This leads to higher ML rate in type A people (Kahneman & Tversky,
2013). On the other hand, type B people are relatively relaxed and calm and they do not bother
much about having knowledge about economic concepts so they show less literacy of economic
concept. We can conclude that higher ML leads to more risk tolerance. Sensation seeking people
are always looking for new and unique ways to utilize their skills so they ultimately tend to have
more knowledge about the latest concepts about economics leading to higher ML rate. As they are
aware of these concepts, so they make their expectations accordingly and thus high ML rate
results in high FRT (Stanovich, 2016). Self-esteemed people have confidence in their abilities so
with minimum efforts they acquire most of the aspects of macro economy and work according to
them. Due to their confidence and high ML, they become tolerant to financial risks. So, we can
conclude that ML has important mediating role between BPS indicators and FRT (Thaler, 1999). We
can conclude the following hypothesis:

H3: Macroeconomic literacy has significant mediating role between Bio psychosocial indicators and
financial risk tolerance

H3 (a): Macroeconomic literacy has significant mediating role between A/B personality and finan-
cial risk tolerance

H3 (b): Macroeconomic literacy has significant mediating role between Sensation seeking and
financial risk tolerance

H3 (c): Macroeconomic literacy has significant mediating role between Self-esteem and financial
risk tolerance

2.5. Mediating role of macroeconomic literacy between bio psychosocial indicators and
financial satisfaction
Macroeconomic literacy can be related to different BPS indicators. Type A/B personality has
different impacts on ML rate because type A people have higher tendency to acquire ML owing
to their competitiveness and strong will power. On the other hand, B type people are not that
much into learning about economic factors (Bar-Hillel & Procaccia, 2011). They just remain con-
tented with what they currently have unlike type A people. As a result, type A people work
according to economic factors which ultimately give financial benefits and they have high financial
satisfaction owing to their high ML rate. Researches have shown that sensation-seeking people
have high ML rate because they are always trying to do something innovative and learn new things
(Burke & Manz, 2014). This high ML rate results in financial satisfaction because they are contented
with their sensation seeking abilities. Studies have shown the significant impact of self-esteem on
financial satisfaction. Mediating role of ML is also very important in this regard (Frederick, 2005).
People with positive self-esteem have enough confidence in their abilities, still they learn more and
more about economic conditions so that they can make decisions according to them. This
increases ML rate in them and as their decisions give financial benefits, they feel financially
satisfied. Prospect theory has major role in decision making of people which can be evaluated
on the basis of BPS indicators (Yaari, 1987).The theory has explained that ML significantly partici-
pates in increasing the level of financial satisfaction. The theory has taken this concept as a base
that having the prospect knowledge and the literacy regarding macroeconomic factors, one can
gain higher level of satisfaction financially moreover, the theory not only discussed how ML can
enhance the financial satisfaction but also explained that how biopsychosocial indicators work to
enhance the ML in the first place, so in this theory, the impact of ML is discussed as a mediator
between biopsychosocial indicators and financial satisfaction. This discussion shows important
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mediating role of ML between BPS indicators and financial satisfaction. We can develop the
following hypothesis:

H4: Macroeconomic literacy has significant mediating role between Bio psychosocial indicators and
financial satisfaction

H4 (a): Macroeconomic literacy has significant mediating role between A/B personality and finan-
cial satisfaction

H4 (b): Macroeconomic literacy has significant mediating role between Sensation seeking and
financial satisfaction

H4 (c): Macroeconomic literacy has significant mediating role between Self-esteem and financial
satisfaction

2.6. Framework of study

2.6.1. Prior Published Papers
Following table has a look on prior published papers related to this study topic and discussed
results and methods of already published papers.

3. Methodology

3.1. Population and sampling
The current study has been conducted to assess the impact of biopsychosocial indicators on the FRT
and financial satisfaction along with the mediating role of macroeconomic literacy in these relation-
ships. To complete this study, the studywas conducted in China so, the population of the current study
consists of retail investors of China. The sample was selected through purposive sampling because:

The purpose of the current study was to assess the individual factors of investors that determine
their FRT and financial satisfaction. The key reason for selecting the retail investors of China for this
study was the consistently growing number of retail investors in China. Therefore, there was need
to study the factors that enhance the FRT and financial satisfaction of Chinese investors. The

SELF ESTEEM

SENSATION 
SEEKING

A/B 
PERSONALITY

MACROECONOMIC 
LITERACY

FINANCIAL 
SATISFACTION

FINANCIAL 
RISK 

TOLERANCE
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sample size was 1470 because the data were collected from 1470 retail investors of China. Out of
1470 questionnaires, 336 questionnaires were returned and after screening, 1134 responses were
used for analysis.

Authors Topic Method Results
(Topa, Moriano, &
Moreno, 2012)

Psychosocial
determinants of financial
planning for retirement
among immigrants in
Europe

SEM Quality of life and life
satisfaction has negative
impact while all other
variables have a positive
impact.

(Ali, Rahman, & Bakar,
2015)

Financial Satisfaction and
the Influence of Financial
Literacy in Malaysia

SEM The positive impact was
found.

(Dinç Aydemir & Aren,
2017)

Do the effects of
individual factors
on financial risk-taking
behavior
diversify with financial
literacy?

Structural equation
modeling and Multigroup
structural
equation modeling

A positive relationship
existed among study
variables.

(Rai, Dua, & Yadav, 2019) Association of Financial
Attitude, Financial
Behavior and Financial
Knowledge
Towards Financial
Literacy: A Structural
Equation Modeling
Approach

SEM Financial knowledge has
insignificant impact while
other has positive and
significant impact.

(Sivaramakrishnan,
Srivastava, & Rastogi,
2017)

Attitudinal factors,
financial literacy, and
stock market
participation

SEM Positive relationship was
found.

(Lusardi, Mitchell, &
Curto, 2010)

Financial literacy among
the young:
Evidence and
implications for
consumer policy

Multivariate Analysis Positive relationship was
found.

(Muda, 2017) User Impact of Literacy
on Treatment Outcomes
Quality Regional Financial
Information System

Structural equation
modeling

Positive relationship was
found among study
variables.

(Morgeson, Sharma, &
Hult, 2015)

Cross-National
Differences in
Consumer Satisfaction:
Mobile
Services in Emerging and
Developed Markets

SEM Positive relationship was
found.

Reasons for selecting purposive sampling technique

“The purpose of the current study was to assess the individual factors of investors that determine their FRT and
financial satisfaction”

“The researcher wants to access a particular subset of people, as all participants of a study are selected
because they fit a particular profile”

“The researcher has the prior knowledge about the purpose of his study and he can properly choose and
approach eligible participants”

“The researcher will rely on his own judgment when choosing members of the population to participate in his
study”
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3.2. Data collection and procedures
The data collection tool used for the current study was “structured questionnaire” because it
was the most suitable tool to collect data about FRT, financial satisfaction, macroeconomic
literacy, self-esteem, sensation seeking, and personality type. The questionnaire was developed
by using Chinese language so that the Chinese investors could understand it. When, question-
naire was finalized it sent to retailer through emails, LinkedIn accounts and Facebook accounts
to collect more data in efficient way. Furthermore, the content validity of the scale was
properly checked. The researcher collected data through self-administered questionnaire. The
specific data collection method was used so that the questions will already be defined about
the different variables and respondents will be open for their opinion to reply to the questions.
The questionnaires were sent to the respondents by a virtual way like the researcher sent the
questionnaires to the Chinese respondents by emailing them, and the emails were extracted
from the databases of the Chinese investors, moreover, the researcher also followed the
LinkedIn accounts of those Chinese investors with the help of the emails that were extracted
lastly, the researcher also followed the Facebook accounts of those Chinese investors with the
help of the emails extracted. After all of these extractions, the researcher sent the question-
naires to all of the Chinese investors selected as a sample on Facebook and LinkedIn accounts
as well.

3.3. Validity, reliability and common bias method
The validity and reliability of the data and scales were checked in the current study through AMOS
and SPSS. The indicators of Cronbach alpha and CR have been used to assess the reliability of data
while the convergent validity was checked through three key criteria i.e. items loading which must
be greater than 0.70, composite construct reliability which should be greater than 0.80 and
average variance extracted which should be greater than 0.50. The discriminant validity was
assessed by ensuring that the square root of AVE should be greater when correlated with other
constructs. The method of Donaldson and Grant-Vallone (2002) and Donaldson and Grant-Vallone
(2002) was used to eliminate the issue of common method bias. The “Harman’s single factor test”
was applied to ensure the inexistence of this issue so, the risk of common method bias has been
eliminated.

3.4. Measurement of variables
There are six variables in the current study i.e. A/B personality type, self-esteem, and sensation
seeking as independent variables, financial satisfaction and FRT as dependent variables and
macroeconomic literacy as a mediator. All three independent variables (i.e. A/B personality type,
self-esteem, and sensation seeking) and the FRT were measured by using the measurement scales
adopted by Kannadhasan et al. (2016). The financial satisfaction was measured by using the scale
adopted by Kirbiš, Vehovec, and Galić (2017). The macroeconomic literacy was measured by using
the measurement method adopted by Lipshits et al. (2019).

3.5. Hypothesis testing
The analysis was completed through SPSS and AMOS. To check the hypotheses of the current
study, the structural equation modeling was used through which the indirect, direct, and total
effects of self-esteem, sensation seeking, and personality on financial satisfaction and FRT were
found. Based on the significance of results, the decision about the acceptance or rejection of
hypotheses was made. Before applying SEM, the model fitness was checked though AMOS.

4. Findings
The current study is about the impact of biopsychosocial indicators on the FRT and financial
satisfaction with the mediating role of macroeconomic literacy. For this purpose, the data
collected from 1134 retail investors was put into analysis to assess the hypotheses of the current
study. The demographic analysis revealed that out of 1134 respondents, there were 432 males
and 702 females. It means that the proportion of female investors in the current sample was
greater than that of male investors. The demographic of education revealed that there were
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48.8% investors in the current sample who were post graduated and 40.3% investors who were
Master degree holders. The education of 7.6% respondents was graduation while the least
number of respondents (3.3%) were having other qualification. It means that most of the
respondents of the current study were literate people and were having high qualifications. The
age of most of the respondents was between 21 and 30 years (82.5%) while 13.9% investors
were of age ranging from 31 to 40 years. There were 3% investors who were of age ranging from
41 to 50 years however, there were the least number of respondents (i.e. 0.7) who were of age
more than 50 years.

4.1. Descriptive statistics
The descriptive statistics of the current variables have been presented in Table 1 in which the mean
value, skewness, and standard deviation are key indicators considered to make decision about the
normality and adequacy of the current data.

The results of descriptive analysis are indicating that mean value of all current variables includ-
ing A/B personality, sensation seeking, self-esteem, macroeconomic literacy, FRT and financial
satisfaction are lying between their respective minimum value and maximum value. It depicts
that there is no extreme value in the data of any of these variables so, it is confirmed that there is
no outlier in the data. Further adequacy and normality of data is confirmed through the value of
skewness, which should be between −1 and +1. The results are confirming that there is normality
in the data because statistics of skewness of all variables is ranging from −1 to +1. The standard
deviation against all variables is also indicating that there is acceptable variation in the data so,
the adequacy, normality, and acceptability of the data is confirmed. Further suitability of data was
proved by KMO and Bartlett’s test (see Table 2).

The value of KMO for the current data is 0.947, which is more than 0.6, and the significance value
in Bartlett’s test is less than 0.01. It means that the suitability of the current data is confirmed.

4.2. Reliability, convergent validity and discriminant validity
To assess the reliability of the current data, the indicator of composite reliability was checked while
the internal consistency and multicollinearity were checked through AVE, MSV, and correlations.
The results of convergent and discriminant validity have been presented in Table 3.

The value of CR for A/B personality, sensation seeking, self-esteem, macroeconomic literacy, FRT,
and financial satisfaction is more than 0.7, which means that all scales are reliable. The AVE of all
variables is more than 0.7, which is showing that more than 50% variation has been explained by
these variables. The value of MSV for all of them is less than their respective AVEs so, these results
are confirming the convergent validity of data. The results of correlation can be seen in Table 3 to
confirm that each variable has the highest correlation with itself than its correlation with any other
variable. For instance, the correlation of macroeconomic literacy with itself is 0.896 while its
correlations with all other variables are less than 0.896. Hence, the discriminant validity of the
current data is also confirmed.

4.3. Confirmatory Factor Analysis (CFA)
To check the model fitness of the current model containing A/B personality, sensation seeking,
self-esteem, macroeconomic literacy, FRT, and financial satisfaction, the CFA was applied on the
current data through which the results given in Table 4 were found.

The results of model fitness indicate that value of CMIN/DF is <3, GFI is 0.810 (i.e. >0.80), CFI is
0.941 (i.e. >0.90), IFI is also >0.90, and the RMSEA is less than 0.08. It means that resulting values
of all indicators are falling within threshold range so, the current model is goof fit. Figure 1 and
Figure 2 represents the CFA of the current study.
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4.4. Structural equation modeling
To check the hypotheses of the current study, the SEM was performed through which the direct,
indirect and total effects of variables were computed. Table 5 provides the summary of results
of SEM.

The results of SEM are depicting that A/B personality has a significant positive impact on FRT and
a significant positive impact on financial satisfaction. The impacts of self-esteem on FRT and FS are
also significant and positive. The sensation seeking has a significant positive impact on FRT and
however, it has no significant impact on financial satisfaction. It can be seen that the total effects
of self-esteem on FRT and financial satisfaction, and the total impacts of A/B personality on the
FRT and financial satisfaction are not equal to their respective direct effects. However, the total
impact of sensation speaking on FRT is equal to its direct impact on FRT. The inequality of direct
and total effects of self-esteem and A/B personality reveal that there is some sort of mediation
between their relationships. The indirect impacts of self-esteem on financial satisfaction and FRT
are significant and positive which is due to the macroeconomic literacy. The indirect impact of
sensation seeking on FRT and financial satisfaction is insignificant which means that there is no
mediation of any variable between these relationships. The indirect impacts of A/B personality on
financial satisfaction and FRT are also significant which means that there is some mediating
impact. The significant indirect impacts on financials satisfaction and FRS in these relationships
are caused by macroeconomic literacy because it has significant positive impacts on financial
satisfaction and macroeconomic literacy. Hence, the overall results of SEM reveal that the person-
ality type has significant and positive impacts on FRT and financial satisfaction and significant
mediation of macroeconomic literacy between both these relationships. Furthermore, the self-
esteem has significant and positive impacts on financial satisfaction and FRT and significant
mediation of macroeconomic literacy between both these relationships. Sensation seeking has a
significant positive impact on FRT. Sensation seeking has no significant impact on financial
satisfaction and there is no significant mediation of macroeconomic literacy in both relationships
of sensation seeking. Figure 3 represents the screenshot of SEM taken from AMOS.

5. Discussion of results
The current study was about the impact of biopsychosocial factors on FRT and financial satisfac-
tion along with the mediating role of macroeconomic literacy. In response to the first hypothesis of
the current study (i.e. A/B personality has significant impact on FRT), the data collected from retail
investors of China revealed that there is significant positive impact of A/B personality on FRT. It has
been found that the personality type determines the FRT of investors because the investors with
personality type A are more likely to have higher FRT while the investors with personality type B are
less likely to have higher FRT. These results are aligned with previous researches and their results e.
g., (Grable & Lytton, 1999; Grable, 2000; Hallahan et al., 2004; Jacobs-Lawson & Hershey, 2005;
Larkin et al., 2013). These studies provide theoretical support to the current findings by regarding
the personality trait and type as an important aspect in FRT. The second hypothesis of the current
study was “Sensation seeking has significant impact on financial risk tolerance.” This hypothesis
has also been accepted because the results revealed that the sensation seeking behavior of
investors lead them to be involved in risky situations and financial decisions so their, FRT is also
higher than other investors without sensation seeking behavior. These results are also aligned with

Table 2. KMO and Bartlett’s Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .947

Bartlett’s Test of Sphericity Approx. Chi-Square 11714.992

Df 561

Sig. 0.000
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past findings for instance, Jacobs-Lawson and Hershey (2005) also indicated that sensation
seeking is an important indicators of high FRT. The third hypothesis of the current research was
“Self-esteem has significant impact on financial risk tolerance.” The current findings led the
researcher to accept this hypothesis because the results revealed that the self-esteem makes
the investors to be involved in high-risk financial situations, which means that their FRT is high.
These results regarding impact of self-esteem also find support from past studies and their results
e.g., (Larkin et al., 2013; Smith & Stewart, 1963; Yao et al., 1983). Hence, it has been found that
biopsychosocial indicators have significant effects on FRT.

The next hypothesis of this study was “A/B personality has significant impact on financial
satisfaction,” which has been evidentially accepted through current results. It has been found
that personality type significantly influences the FRT satisfaction of investors. These results find
theoretical support from the findings of J. E. Grable and Joo (2004) and Xiao et al. (2009). The next
hypothesis of the study was “Sensation seeking has significant impact on financial satisfaction.”
The current results have revealed that this hypothesis is rejected because there was no significant
impact on financial satisfaction reported by sensation seeking behavior of investors. These results
are somehow contrary to the previous study of Hoque et al. (2015). The reason behind this
insignificant impact of sensation seeking on financial satisfaction may be due to the particular
factors of Chinese investors studied in this study, i.e., environmental or demographic factors. The
last hypothesis regarding the impact of biopsychosocial indicators on financial satisfaction was
“Self-esteem has significant impact on financial satisfaction.” The results of the current study have
supported this hypothesis so, this hypothesis is also accepted, and it is suggested that high self-

Table 4. CFA

Indicators Threshold range Current values

CMIN/DF Less or equal than 3 2.362

GFI Equal or greater than 0.80 0.810

CFI Equal or greater than 0.90 0.941

IFI Equal or greater than 0.90 0.940

RMSEA Less or equal than 0.08 0.067

Figure 1. Macroeconomic
literacy.
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esteem leads the investors to the high financial satisfaction. These findings get theoretical support
from past findings e.g., (Kannadhasan et al., 2016; Larkin et al., 2013; Zeger & Liang, 1986). In
response to the hypotheses regarding the mediating role of macroeconomic literacy in the
relationships between biopsychosocial factors and FRT, the present findings revealed that H3 (a)
and H3 (c) are accepted while H3 (b) is rejected. Hypothesis H3 (b), which was about mediating the
role of macroeconomic literacy between sensation seeking and FRT. This hypothesis has been
rejected because according to the results and analysis of the study, there is a significant relation-
ship between macroeconomic literacy and FRT, because it is proved that the macroeconomic
literacy puts a significant impact on FRT but the impact of SS on macroeconomic literacy is not
significant so it can be concluded that the impact of macroeconomic literacy on FRT is significant
but the impact of macroeconomic literacy as a mediator between SS and FRT was not significant,
and there is no significant mediating role of macroeconomic literacy between sensation seeking
and FRT while macroeconomic literacy plays the role of significant mediator in the relationship
between A/B personality type and FRT and between self-esteem and FRT. Similarly, the current
results have revealed that macroeconomic literacy is a significant mediator in the relationship
between self-esteem and financial satisfaction and between personality and financial satisfaction

Table 5. SEM Results

Total Effect SE SS Personality ML

Total Effect

ML 0.328*** 0.033 0.260*** 0.000

FS 0.406*** −0.028 0.256*** 0.438***

FRT 0.196** 0.388*** 0.158** 0.158**

Direct effect

ML 0.328*** 0.033 0.260 0.000

FS 0.262*** −0.042 0.143** 0.438***

FRT 0.144** 0.382*** 0.116** 0.158**

Indirect effect

ML 0.000 0.000 0.000 0.000

FS 0.144** 0.014 0.114** 0.000

FRT 0.052* 0.005 0.041* 0.000

Note: *** indicates p-value <0.001, ** indicates p-value <0.01, * indicates p-value <0.05.

Figure 2. CFA.

Naqvi et al., Cogent Economics & Finance (2020), 8: 1730079
https://doi.org/10.1080/23322039.2020.1730079

Page 15 of 19



however, it is not a significant mediator in the relationship between sensation seeking and
financial satisfaction. Therefore, H4 (b) is rejected while H4 (a) and H4 (c) are accepted through
the support of current results. The results regarding the mediating role of macroeconomic literacy
in these relationships are largely supported by past studies of Lipshits et al. (2019), Xu and Zia
(2012) and Awais et al. (2016).

6. Conclusion
The aim of this research was to analyze the impact of biopsychosocial indicators on FRT and
financial satisfaction along with the mediating role of macroeconomic literacy. The current study
was conducted in China where the data were collected from retail investors through questionnaire.
The SEM applied on the data revealed that all hypotheses of this research except three are true. It
has been found that sensation seeking, self-esteem, and personality A/B type have significant
impacts on FRT. It has been further revealed that self-esteem and personality A/B type have
significant impacts on financial satisfaction but sensation seeking does not influence the financial
satisfaction significantly. Furthermore, the results suggested that macroeconomic literacy is a
significant mediator in the relationships of self-esteem with financial satisfaction, self-esteem
with FRT, personality A/B type with financial satisfaction, and personality A/B type with FRT.
However, the macroeconomic literacy is not a significant mediator in the relationships of sensation
seeking with financial satisfaction and FRT.

6.1. Implications of study
The current study will be a great contribution to the theory and practice because it will open new
areas of discussion and analysis for researchers of FRT, financial decision making and financial
satisfaction. The theory regarding the financial decision making and FRT will be enhanced. The
practical contribution of the current study will be realized among retail investors because they will
get assistance through the current study and its findings that how their personality, self-esteem,
and sensation seeking can determine their FRT and financial satisfaction. The policy makers of
China and other countries can also get considerable assistance through the suggestions of the
current study while making macroeconomic and investment policies.

6.2. Limitations and future research indications
Besides significant contributions of this research, there are a number of limitations of this research
that should be considered by future researcher. For instance, the current research only considered
three biopsychosocial indicators while demographic and environmental factors were ignored in
this study. The future researcher can consider those factors as well to enhance the research.
Furthermore, the current study was conducted in particular context of China. Future researchers

Figure 3. SEM.
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are directed to conduct cross-national studies to set generalized understanding about the role of
biopsychosocial indicators in FRT and financial satisfaction.

Acknowledgements
We gratefully acknowledge the support provided by
National Natural Science Foundation of China (No.
71572156), Sichuan Wine Development Research Center
(CJZB18-02), Sichuan Circular Economy Research Center
(XHJJ-1815), and the Humanity and Social Science Youth
foundation of ministry of Education China (19YJC860033)
and Southwest Jiao Tong University “One Belt and Road”
research task project (268YDYLZ01).

Funding
This work was supported by the Sichuan Wine
Development Research Center [CJZB18-02], Sichuan
Circular Economy Research Center [XHJJ-1815], and the
Humanity and Social Science Youth foundation of ministry
of Education China [19YJC860033] and Southwest Jiao
Tong University “One Belt and Road” research task project
[268YDYLZ01].

Author details
Muhammad Hasnain Abbas Naqvi1,2

E-mail: hasnainnaqvi@my.swjtu.edu.cn
Yushi Jiang1,2

E-mail: jys_a@sina.com
Miao Miao1,2

E-mail: miaomiao@my.swjtu.edu.cn
E-mail: hasnainnaqvi@my.swjtu.edu.cn
Mishal Hasnain Naqvi2,3

E-mail: miaomiao@my.swjtu.edu.cn
1 School of Economics and Management, Southwest
Jiaotong University, Chengdu, China.

2 School of Business, National College of Business
Administration and Economics, Lahore, Pakistan.

3 School of Business, Sichuan University, Chengdu, China.

Author contributions
Hasnain Naqvi has executed the idea for this research
article with the help of Mishal Hasnain and wrote the
whole paper. Yushi Jiang helped us in the supervision of
the paper and also in reviewing the paper.

Conflicts of Interest
The authors declare no conflict of interest.

Citation information
Cite this article as: Linking biopsychosocial indicators with
financial risk tolerance and satisfaction through macroe-
conomic literacy: A structural equation modeling
approach, Muhammad Hasnain Abbas Naqvi, Yushi Jiang,
Miao Miao & Mishal Hasnain Naqvi, Cogent Economics &
Finance (2020), 8: 1730079.

References
Abdellaoui, M., Bleichrodt, H., l’Haridon, O., & Van Dolder,

D. (2016). Measuring loss aversion under ambiguity:
A method to make prospect theory completely
observable. Journal of Risk and Uncertainty, 52(1), 1–
20. doi:10.1007/s11166-016-9234-y

Ali, A., Rahman, M. S. A., & Bakar, A. (2015). Financial
satisfaction and the influence of financial literacy in
Malaysia. Social Indicators Research, 120(1), 137–
156. doi:10.1007/s11205-014-0583-0

Archuleta, K. L., Dale, A., & Spann, S. M. (2013). College
students and financial distress: Exploring debt,
financial satisfaction, and financial anxiety. Journal
of Financial Counseling and Planning, 24(2), 50–62.

Awais, M., Laber, M. F., Rasheed, N., & Khursheed, A. (2016).
Impact of financial literacy and investment experience

on risk tolerance and investment decisions: Empirical
evidence from Pakistan. International Journal of
Economics and Financial Issues, 6(1), 73–79.

Baker, H. K., & Ricciardi, V. (2014). Investor behavior: The
psychology of financial planning and investing.
NewYork, NY: John Wiley & Sons.

Barberis, N. C. (2013). Thirty years of prospect theory in
economics: A review and assessment. Journal of
Economic Perspectives, 27(1), 173–196. doi:10.1257/
jep.27.1.173

Bar-Hillel, M., & Procaccia, U. (2011). Behavioral econom-
ics and the law (in Hebrew). The Federmann Center
for the Study of Rationality, the Hebrew University.

Bossone, B. (2019). The portfolio theory of inflation and
policy (in) effectiveness. Economics: The Open-Access,
Open-Assessment E-Journal, 13(2019–33), 1–25.

Burke, M. A., & Manz, M. (2014). Economic literacy and
inflation expectations: Evidence from a laboratory
experiment. Journal of Money, Credit and Banking, 46
(7), 1421–1456. doi:10.1111/jmcb.2014.46.issue-7

Dinç Aydemir, S., & Aren, S. (2017). Do the effects of
individual factors on financial risk-taking behavior
diversify with financial literacy? Kybernetes, 46(10),
1706–1734. doi:10.1108/K-10-2016-0281

Donaldson, S. I., & Grant-Vallone, E. J. (2002).
Understanding self-report bias in organizational
behavior research. Journal of Business and
Psychology, 17(2), 245–260. doi:10.1023/
A:1019637632584

Finke, M. S., & Huston, S. J. (2003). The brighter side of
financial risk: Financial risk tolerance and wealth.
Journal of Family and Economic Issues, 24(3), 233–
256. doi:10.1023/A:1025443204681

Frederick, S. (2005). Cognitive reflection and decision
making. Journal of Economic Perspectives, 19(4), 25–
42. doi:10.1257/089533005775196732

Grable, J., & Lytton, R. H. (1999). Financial risk tolerance
revisited: The development of a risk assessment
instrument☆. Financial Services Review, 8(3), 163–
181. doi:10.1016/S1057-0810(99)00041-4

Grable, J. E. (2000). Financial risk tolerance and additional
factors that affect risk taking in everyday money
matters. Journal of Business and Psychology, 14(4),
625–630. doi:10.1023/A:1022994314982

Grable, J. E., & Joo, S.-H. (2004). Environmental and bio-
physical factors associated with financial risk toler-
ance. Journal of Financial Counseling and Planning, 15
(1), 73–82.

Hallahan, T. A., Faff, R. W., & McKenzie, M. D. (2004). An
empirical investigation of personal financial risk
tolerance. Financial Services Review-greenwich-, 13
(1), 57–78.

Hanley, J. A., Negassa, A., Edwardes, M. D., & Forrester, J.
E. (2003). Statistical analysis of correlated data using
generalized estimating equations: An orientation.
American Journal of Epidemiology, 157(4), 364–375.
doi:10.1093/aje/kwf215

Hoque, M., Wong, A., & Carducci, B. (2015). Do sensation
seeking, control orientation, ambiguity, and dishon-
esty traits affect financial risk tolerance? Managerial
Finance.

Hvide, H. K., & Panos, G. A. (2014). Risk tolerance and
entrepreneurship. Journal of Financial Economics, 111
(1), 200–223. doi:10.1016/j.jfineco.2013.06.001

Irwin, C. E., Jr. (1993). Adolescence and risk taking: How
are they related.

Jacobs-Lawson, J. M., & Hershey, D. A. (2005). Influence of
future time perspective, financial knowledge, and

Naqvi et al., Cogent Economics & Finance (2020), 8: 1730079
https://doi.org/10.1080/23322039.2020.1730079

Page 17 of 19

https://doi.org/10.1007/s11166-016-9234-y
https://doi.org/10.1007/s11205-014-0583-0
https://doi.org/10.1257/jep.27.1.173
https://doi.org/10.1257/jep.27.1.173
https://doi.org/10.1111/jmcb.2014.46.issue-7
https://doi.org/10.1108/K-10-2016-0281
https://doi.org/10.1023/A:1019637632584
https://doi.org/10.1023/A:1019637632584
https://doi.org/10.1023/A:1025443204681
https://doi.org/10.1257/089533005775196732
https://doi.org/10.1016/S1057-0810(99)00041-4
https://doi.org/10.1023/A:1022994314982
https://doi.org/10.1093/aje/kwf215
https://doi.org/10.1016/j.jfineco.2013.06.001


financial risk tolerance on retirement saving behaviors.
Financial Services Review-greenwich-, 14(4), 331.

Joo, S.-H., & Grable, J. E. (2004). An exploratory frame-
work of the determinants of financial satisfaction.
Journal of Family and Economic Issues, 25(1), 25–50.
doi:10.1023/B:JEEI.0000016722.37994.9f

Kahneman, D., & Tversky, A. (2013). Choices, values, and
frames. In Handbook of the fundamentals of financial
decision making: Part I (pp. 269–278). World
Scientific.

Kai-Ineman, D., & Tversky, A. (1979). Prospect theory: An ana-
lysis of decision under risk. Econometrica, 47(2), 363–391.

Kannadhasan, M., Aramvalarthan, S., Mitra, S., & Goyal, V.
(2016). Relationship between biopsychosocial factors
and financial risk tolerance: An empirical study.
Vikalpa, 41(2), 117–131. doi:10.1177/
0256090916642685

Kirbiš, I. Š., Vehovec, M., & Galić, Z. (2017). Relationship
between financial satisfaction and financial literacy:
Exploring gender differences. Društvena Istraživanja,
26(2), 165–185. doi:10.5559/di.26.2.02

Kuzniak, S. F. (2016). A test of the effects of biopsychosocial
and environmental, social support, and macroeconomic
factors on financial risk tolerance. University of Georgia.

Larkin, C., Lucey, B. M., & Mulholland, M. (2013). Risk
tolerance and demographic characteristics:
Preliminary Irish evidence. Financial Services Review,
22(1), 77–91.

Lipshits, R., Barel-Shaked, S., & Ben-Zion, U. (2019).
Empirical study relating macroeconomic literacy and
rational thinking. Research in Economics, 73, 209–
215. doi:10.1016/j.rie.2019.07.001

Lusardi, A., Mitchell, O. S., & Curto, V. (2010). Financial
literacy among the young. Journal of Consumer
Affairs, 44(2), 358–380. doi:10.1111/j.1745-
6606.2010.01173.x

Morgeson, F. V., III, Sharma, P. N., & Hult, G. T. M. (2015).
Cross-national differences in consumer satisfaction:
Mobile services in emerging and developed markets.
Journal of International Marketing, 23(2), 1–24.
doi:10.1509/jim.14.0127

Muda, I. (2017). User impact of literacy on treatment
outcomes quality regional financial information sys-
tem. Management Dynamics in the Knowledge
Economy, 5(2), 307–326. doi:10.25019/MDKE

Muth, J. F. (1961). Rational expectations and the theory of
price movements. Econometrica: Journal of the
Econometric Society, 29, 315–335. doi:10.2307/
1909635

Rai, K., Dua, S., & Yadav, M. (2019). Association of financial
attitude, financial behaviour and financial knowledge
towards financial literacy: A structural equation

modeling approach. FIIB Business Review, 8(1), 51–
60. doi:10.1177/2319714519826651

Rieger, M. O., Wang, M., & Hens, T. (2014). Risk prefer-
ences around the world. Management Science, 61(3),
637–648. doi:10.1287/mnsc.2013.1869

Sivaramakrishnan, S., Srivastava, M., & Rastogi, A. (2017).
Attitudinal factors, financial literacy, and stock mar-
ket participation. International Journal of Bank
Marketing, 35(5), 818–841. doi:10.1108/IJBM-01-
2016-0012

Smith, A., & Stewart, D. (1963). An inquiry into the nature
and causes of the wealth of nations (Vol. 1). Wiley
Online Library.

Stanovich, K. E. (2016). The comprehensive assessment of
rational thinking. Educational Psychologist, 51(1), 23–
34. doi:10.1080/00461520.2015.1125787

Thaler, R. H. (1999). Mental accounting matters. Journal of
Behavioral Decision Making, 12(3), 183–206.
doi:10.1002/(ISSN)1099-0771

Topa, G., Moriano, J. A., & Moreno, A. (2012). Psychosocial
determinants of financial planning for retirement
among immigrants in Europe. Journal Of Economic
Psychology, 33(3), 527–537. doi:10.1016/j.
joep.2012.01.003

Von Neumann, J., & Morgenstern, O. (1953). Theory of
games and economic behavior (3rd ed.). Princeton
university press.

Wang, M., & Fischbeck, P. S. (2004). Incorporating framing
into prospect theory modeling: A mixture-model
approach. Journal of Risk and Uncertainty, 29(2), 181–
197. doi:10.1023/B:RISK.0000038943.63610.16

Xiao, J. J., Tang, C., & Shim, S. (2009). Acting for happi-
ness: Financial behavior and life satisfaction of col-
lege students. Social Indicators Research, 92(1), 53–
68. doi:10.1007/s11205-008-9288-6

Xu, L., & Zia, B. (2012). Financial literacy around the world:
An overview of the evidence with practical sugges-
tions for the way forward. Washington, DC: World
Bank Working Paper 6107.

Yaari, M. E. (1987). The dual theory of choice under risk.
Econometrica: Journal of the Econometric Society, 55,
95–115. doi:10.2307/1911158

Yao, R., Gutter, M. S., & Hanna, S. D. (2005). The financial
risk tolerance of blacks, hispanics and whites. Journal
of Financial Counseling and Planning, 16(1), 51–62.

Yao, R., Hanna, S. D., & Lindamood, S. (1983). “Changes in
financial risk tolerance, 1983–2001.” Yao, R., Hanna,
SD & Lindamood, S.(2004). Changes in financial risk
tolerance, 2001, 249–266

Zeger, S. L., & Liang, K.-Y. (1986). Longitudinal data ana-
lysis for discrete and continuous outcomes.
Biometrics, 42, 121–130. doi:10.2307/2531248

Naqvi et al., Cogent Economics & Finance (2020), 8: 1730079
https://doi.org/10.1080/23322039.2020.1730079

Page 18 of 19

https://doi.org/10.1023/B:JEEI.0000016722.37994.9f
https://doi.org/10.1177/0256090916642685
https://doi.org/10.1177/0256090916642685
https://doi.org/10.5559/di.26.2.02
https://doi.org/10.1016/j.rie.2019.07.001
https://doi.org/10.1111/j.1745-6606.2010.01173.x
https://doi.org/10.1111/j.1745-6606.2010.01173.x
https://doi.org/10.1509/jim.14.0127
https://doi.org/10.25019/MDKE
https://doi.org/10.2307/1909635
https://doi.org/10.2307/1909635
https://doi.org/10.1177/2319714519826651
https://doi.org/10.1287/mnsc.2013.1869
https://doi.org/10.1108/IJBM-01-2016-0012
https://doi.org/10.1108/IJBM-01-2016-0012
https://doi.org/10.1080/00461520.2015.1125787
https://doi.org/10.1002/(ISSN)1099-0771
https://doi.org/10.1016/j.joep.2012.01.003
https://doi.org/10.1016/j.joep.2012.01.003
https://doi.org/10.1023/B:RISK.0000038943.63610.16
https://doi.org/10.1007/s11205-008-9288-6
https://doi.org/10.2307/1911158
https://doi.org/10.2307/2531248


©2020 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.

You are free to:
Share — copy and redistribute the material in any medium or format.
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.

Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.
No additional restrictions

Youmay not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Economics & Finance (ISSN: 2332-2039) is published by Cogent OA, part of Taylor & Francis Group.

Publishing with Cogent OA ensures:

• Immediate, universal access to your article on publication

• High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online

• Download and citation statistics for your article

• Rapid online publication

• Input from, and dialog with, expert editors and editorial boards

• Retention of full copyright of your article

• Guaranteed legacy preservation of your article

• Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Naqvi et al., Cogent Economics & Finance (2020), 8: 1730079
https://doi.org/10.1080/23322039.2020.1730079

Page 19 of 19




