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Abstract

This research has assessed how financial literacy and fear of COVID-19 affect financial anxiety and investor optimism. It has also assessed how anxiety and optimism impact risk tolerance. Gender and education have also been analyzed as moderators, in this model. Financial anxiety has been included as a mediator. The study sample included 300 individuals working at the financial institutions of Pakistan. Data was analyzed using structural equation modeling, in the software SmartPLS3. To uncover the moderation effects of gender and education, multigroup analysis was conducted. It has been found that financial literacy and fear of COVID-19 increase financial anxiety and fear of COVID-19 decreases investor optimism. Further, the results have showed a positive association of financial anxiety and risk tolerance. The study has discovered that the link between COVID-19 fear and financial anxiety is different for gender groups such that the relationship is stronger for males. The link between COVID-19 fear and investor optimism is different across individuals who have finance education and those who do not. Specifically, the relationship is stronger for individuals with finance education. The mediation analysis has revealed that anxiety fully mediates the relationship of financial literacy with risk tolerance. This research has contributed to existing literature by providing useful and interesting findings about how financial literacy and fear of COVID-19 can impact financial risk tolerance. The results have also provided support for the theory of planned behaviour. Financial system participants can use the evidence provided by this study to make better quality decisions. The effects of the ongoing pandemic have been highlighted so the results can be utilized by financial system authorities to make these systems more resilient. Gender differences have been identified so financial institutions can use these results to customize their offerings.
Keywords: Financial literacy, COVID-19, Financial anxiety, Investor optimism, Financial risk tolerance, Gender, Education
1. [bookmark: _Toc102309767]Introduction
At the end of 2019, a disease (COVID-19) caused by a novel coronavirus was reported in China. By March 2020, COVID-19 had killed thousands of people across the world (Albulescu, 2021). Following this, World Health Organization (WHO) announced that a pandemic had struck. A pandemic, of this scale, has not been witnessed in more than a century (Ali, Alam et al., 2020) and it has changed life as we knew it significantly. In attempts to control the spread of this infection, countries implemented stay-at-home orders, business closure and other similar actions (Akhtaruzzaman et al., 2021). However, these came with their own problems such as price declines in security markets. As a result, researchers have discovered that COVID-19 has negatively impacted financial markets from Asia to Europe to North America (He et al., 2020). These black swan events cause psychological distress in financial markets and lead to a strong negative response (Burch et al., 2016).  Similarly, this pandemic has generated a high level of uncertainty and panic across the world which has negatively affected the financial system (Talwar et al., 2021). 
Psychological problems, such as anxiety, have been observed to come into existence during disease outbreaks in the past also (Cheng et al., 2004; Chua et al., 2004). Importantly, even when these events have ended the negative effects on human psychology have been found to continue for years (Lancee et al., 2008; Liu et al., 2012). During the ongoing pandemic also, research has revealed a decline in mental health (Sonderskov et al., 2020). This is why the area of behavioural finance is important in research today. Such studies can help to understand and shape behaviour in financial contexts, for improved financial system health. Taking into consideration the importance of this outbreak for human psychology and financial system stability, COVID-19 fear and financial anxiety as well as investor optimism have been included in this study’s framework.
 In the financial setting, literacy is also an important factor (Grable & Joo, 1999). Research has found that more literate individuals are more likely to choose safer investment options (Hastings et al., 2011; Hastings & Tejeda-Ashton, 2008) because these cause less financial anxiety. To find out more, financial literacy has been incorporated in this study’s model. Interestingly, gender can influence an individual in these financial contexts (Croson & Gneezy, 2009; Dohmen et al., 2011; Grable, 2000). So, gender has been incorporated as a moderating variable, for the association of COVID-19 fear and financial anxiety. It has been highlighted that education affects decision making in financial contexts (Thanki & Baser, 2019). Specifically, people with more finance education are less inclined to taking risks (Sevim et al., 2012). To investigate this topic, education has been adopted as a moderating variable for the association between COVID-19 fear and investor optimism. Another important variable in this area is financial risk tolerance but there is inadequate research on its determinants (Bayar et al., 2020) so financial risk tolerance has been added to this study’s model.
A number of researchers have begun to utilize the theory of planned behaviour (TPB), for understanding and predicting people’s behavioural intentions in different contexts (Ajzen, 1991). This theory covers the antecedents of attitudes, which impact intentions as well as behaviour (Ajzen, 1991). This research includes antecedents of financial risk tolerance which is an attitude (Grable et al., 2004). These determinants include financial literacy, fear of COVID-19, financial anxiety and investor optimism. Therefore, TPB has been selected to support this framework. 
This research model has combined multiple important variables which, as far as the author knows, have been studied only separately in past research (Albulescu, 2021; Bayar et al., 2020; Kannadhasan, 2015; Salem, 2019; Talwar et al., 2021). This study has combined these variables to form one comprehensive model. Therefore, it has provided a holistic view and lead to better understanding of the topic. 
1.1. [bookmark: _Toc102309768]Statement of the problem
This research has analyzed the impact of financial literacy on anxiety. It has assessed the effects of COVID-19 fear on anxiety and investor optimism. Effects of anxiety and optimism, on financial risk tolerance, have also been analyzed. The study has also identified differences amongst the model relationships, based on gender as well as education. Further, anxiety has been assessed as a mediator in the relationship of literacy with risk tolerance.
1.2. [bookmark: _Toc102309769]Significance and contributions of the study
Keeping in mind the COVID-19 pandemic and its global impact, it is considered important to analyze the consequences of such events. This study has generated value by adding to the developing literature on how financial market participants react to pandemics (Al-Awadhi et al., 2020). Past studies have assessed financial literacy (Arrondel et al., 2015; Hermansson & Jonsson, 2021; Rasool & Safiullah, 2020) but they have not highlighted the relationship it shares with anxiety experienced when making financial decisions. This research has generated value by investigating this important relationship. Importantly, this study has provided a theoretical contribution because it has showed that financial anxiety plays the role of a mediator in the link between financial literacy and risk tolerance. A mediating variable explains a relationship and shows a causal chain as it is related to the mechanism of a series of effects (Kenny, 2008). The definition of mediation is usually expressed in causal terms (Baron & Kenny, 1986).
Gender differences have been given attention in earlier work (Salem, 2019) but there is a lack of evidence from Pakistan. This research has highlighted gender differences in the association of COVID-19 fear and financial anxiety in Pakistan. So, it has made a contextual contribution. Combining important variables in one detailed framework, the research has also made a conceptual contribution. As far as the author knows, these variables have not been analyzed together in earlier studies. In addition, the findings have provided support for TPB by showing how different variables can impact attiudes (Talwar et al., 2021).
The study has both theoretical and practical implications. Scholars can use its findings to understand the highlighted concepts better. The results have also provided support for TPB. Financial system participants can use the evidence found to make better quality decisions. The effects of the ongoing pandemic have been highlighted so the results should be utilized by financial system authorities to make these systems more resilient. Gender and education differences have been underlined, so that financial institutions are able to customize their offerings. 
1.3. [bookmark: _Toc102309770]Objectives of the study
1. To identify the effect that financial literacy has on financial anxiety 
2. To find out how COVID-19 fear impacts anxiety and investor optimism
3. To analyze the effects of anxiety and optimism on financial risk tolerance 
4. To detect gender differences in the association between COVID-19 fear and anxiety
5. To assess the role of education in the link between COVID-19 fear and optimism, as a moderator
1.4. [bookmark: _Toc102309771]Scope of the study
Based on the importance of this topic, the following research questions have been developed.
1. How is financial literacy related to financial anxiety?
2. How is COVID-19 fear related to financial anxiety, when gender acts as a moderator in this relationship?
3. What is the link between COVID-19 fear and investor optimism, when education acts as a moderator? 
4. What are the associations of financial anxiety and investor optimism with financial risk tolerance?
1.5. [bookmark: _Toc102309772]Organization of the study
Chapter 1 is an introduction of the research topic. The problem is defined and its importance is highlighted. The study’s goals and scope are presented. Chapter 2 is a review of related literature and hypotheses based on it. Chapter 3 presents the research framework. Chapter 4 is about the methodology, including data collection and sampling. Measurement of variables and the statistical procedure are also described. Chapter 5 highlights the statistical results. Chapter 6 presents discussion and implications of these results. It also offers directions for future research.


2. [bookmark: _Toc102309773]Literature review

[bookmark: _Toc102309774]2.1.      Theory of planned behaviour

The theory of planned behaviour argues that beliefs affect that individual’s attitudes (Ajzen, 1988, 1991). It also states that people’s attitudes shape their behavioural intentions which, ultimately, affect their behaviour. In the context of TPB, individuals learn to prefer behaviours that have mostly positive outcomes and to develop unfavourable attitudes for behaviours that have mostly negative outcomes. This theory includes three determinants of a behavioural intention (Ajzen, 1991). These are attitude toward the behaviour, subjective norms and perceived behavioural control. Attitude is the extent to which an individual has a positive or negative assessment of that action. Subjective norms are the perceived pressure to conduct or avoid the behaviour. Perceived behavioural control is assessed ease or difficulty in that action.
This theory has had a significant amount of success in helping to understand human psychology and behaviour in different fields (Manstead & Parker, 1995). Multiple studies have generated support for TPB (Conner & Sparks, 1996; Hausenblas et al., 1997; Jonas & Doll, 1996). Importantly, it has been validated empirically in different contexts (Armitage & Conner, 2001). A study on meta-analyses has revealed that TPB can explain up to 50% of the variance in behavioural intentions, which shows that it has a significant amount of explanatory power (Baker et al., 2007). The theory has been found to be applicable in dissimilar settings such as developed (Blue, 1995) and developing (Chaudary, 2019) economies. Further, it is applicable in different behavioural settings such as the healthcare sector (Godin & Kok, 1996). 
It has been designed to understand and predict people’s behaviour in different scenarios which means that it can be applied to the finance context also (Ajzen, 1991; Ali et al., 2018; Chaudary, 2019; Magd & McCoy, 2014; Warsame & Ireri, 2016). Since this study has been designed to analyze the effects of different types of beliefs on an attitude, TPB has been selected as the appropriate supporting theory. Specifically, it has been utilized to understand the relationships between financial literacy, fear of COVID-19, financial anxiety, investor optimism and financial risk tolerance. Importantly, this theory helps to understand people’s behaviour in situations where they do not have total control over it (Rawstorne et al., 2000). The ongoing pandemic is an example of such situations so TPB is highly relevant to this study.
[bookmark: _Toc102309775]2.2.      Financial literacy and financial anxiety

There are different definitions of financial literacy in existing literature, that are relevant for this study. It has been defined as the capability to apply knowledge and skills to handle financial resources productively (Hung et al., 2009). It can also be defined as numeracy, knowledge about interest compounding and understanding of inflation (Lusardi & Mitchell, 2008, 2011). Financial anxiety can be defined as a negative emotion faced when making financial decisions (Gambetti & Giusberti, 2012). When an individual is familiar with a topic, the person will view it as less risky (Hermansson & Jonssson, 2021) and people prefer choices for which they think they are competent (Heath & Tversky, 1991). This means that a person with higher financial literacy will be more familiar with related topics and will feel more competent. This will lead to the person experiencing less anxiety when making financial decisions. 
Multiple studies have found that understanding financial concepts, such as risk, lowers negative reactions to them (Croson & Gneezy, 2009; Loewenstein et al., 2001; Slovic, 1987), revealing a negative association between financial literacy and financial anxiety. Supporting research has found that higher financial literacy levels are related to higher financial risk tolerance (Hermansson & Jonssson, 2021) since more literate people are likely to face less anxiety when taking risk. It has also been discovered that people wo have more financial literacy are more inclined to investing in stocks, which are viewed as risky financial assets (Almenberg & Dreber, 2011; Almenberg & Widmark, 2011; Christelis et al., 2010; Christiansen et al., 2008; Van Rooij et al., 2011; Yoong, 2011). Based on this discussion, the hypothesis below has been developed.  
H1: There is a negative relationship between financial literacy and financial anxiety
2.3. [bookmark: _Toc102309776]Fear of COVID-19 and financial anxiety
A pandemic can produce a general negative sentiment, which leads to anxiety and disruption in financial markets (Sun et al., 2021). The novel coronavirus outbreak has also generated anxiety and had a negative impact on business performance, across the world (Lee & Chen, 2020). Financial markets showed a negative reaction to the spread of this disease (He et al., 2020; Liu et al., 2020; Rahman et al., 2021) as this pandemic announcement increased anxiety of market participants (Shaikh, 2020). Further, climbing numbers of COVID-19 cases have adversely affected returns in financial markets (Al-Awadhi et al., 2020; Singh et al., 2020).
A similar, though much less serious, outbreak was witnessed in 2002-3 (Chen et al., 2007). This also caused widespread panic amongst financial system members and led to negative returns on financial investments. This is because a disease outbreak causes a sharp increase in financial risks (Yang et al., 2020). So, it can be expected that the fear of COVID-19 will lead to financial anxiety. It has been observed that extreme events, including pandemics, can change risk perceptions (Kaplanski & Levy, 2010) and make people more anxious. With these high fear levels, people may be unable to think with clarity (Ahorsu et al., 2020) and face psychological problems like financial anxiety. 
H2: There is a positive relationship between fear of COVID-19 and financial anxiety
2.4. [bookmark: _Toc102309777]Fear of COVID-19 and investor optimism
Investor optimism refers to the positive investor beliefs related to a financial market (Baker & Wurgler, 2006, 2007). Research has revealed that unexpected natural events, like pandemics, affect people’s sentiments negatively (Donadelli et al., 2017; Kaplanski & Levy, 2010). Relevant research has found that as a disease spreads, members of financial markets become less optimistic. For example, Tse et al. (2011) have found that as influenza spread across the United States stock market participants experienced reduced levels of optimism. As a result, they became less active in the context of stock trading. When markets are particularly volatile, their members are thought to become less willing to take risks (Heo et al., 2020) because they are less optimistic about the future. 
In today’s world, financial decision makers face media coverage of the ongoing pandemic which leads to panic in financial markets (Haroon & Rizvi, 2020). Constant media reports that have an unpleasant nature lead to negative emotions, like fear, amongst financial market participants (Heo et al., 2020). Importantly, it has been observed that consequences of undesirable events on financial markets last longer than effects of favourable events (Yin et al., 2020). In addition, COVID-19 has an unknown duration which can generate longer-lasting consequences (Yin et al., 2020). This means that COVID-19 can be expected to have a significant negative impact on sentiments of financial market members (Lee & Chen, 2020). Supporting this view, it has been found that the pandemic announcement by WHO turned the Dow Jones Industrial Average into a bear market and this value reached its lowest level in over a decade (Karabell, 2020; Telford & Heath, 2020).
H3: There is a negative relationship between fear of COVID-19 and investor optimism
2.5. [bookmark: _Toc102309778]Financial anxiety and financial risk tolerance
Financial risk tolerance is a subjective standard which shows the maximum uncertainty acceptable for a person when making a financial decision (Grable, 2000). Sometimes, the concepts of risk tolerance and aversion are used interchangeably, even though risk aversion is the opposite of risk tolerance (Ryack & Sheikh 2016). The lower a person’s risk tolerance is, the higher his/her risk aversion is (Disatnik & Steinhart, 2015; Ryack & Sheikh, 2016). 
Related studies have found that negative emotions, including financial anxiety, lead to individuals taking less financial risk (Guiso et al., 2018; Kuhnen & Knutson, 2011). For example, during the 2008 global financial crisis, people became less risk tolerant and withdrew from financial markets (Chiang & Xiao, 2017) as they faced increased anxiety. During a financial crash, members of the financial industry have been found to show less risk tolerance (Cohn et al., 2012). Relevant research has also found that negative emotions increase risk aversion (Lerner & Keltner, 2001).
Quick sharing of pandemic news has generated a significant amount of anxiety in today’s world, which is full of digital connections, and these factors have caused an unprecedented negative reaction in the global financial sector (Baker et al., 2020). In such a scenario, financial anxiety results in conservative decisions (Paluri & Mehra, 2016; Puri & Robinson, 2007; Stromback et al., 2017) or even complete avoidance of financial risk (Gambetti & Giusberti, 2012). 
H4: There is a negative relationship between financial anxiety and financial risk tolerance
2.6. [bookmark: _Toc102309779]Investor optimism and financial risk tolerance 
Financial risk tolerance can be altered when there is a significant disturbance in a financial market (Guiso et al., 2018; Hoffmann et al., 2013; Yao & Curl, 2011). When markets are exceptionally volatile, the participants become less willing to take risks (Heo et al., 2020). This shows that individuals become less optimistic about the market conditions so decide to avoid risks. Stromback et al. (2017) have supported this argument by stating that psychological factors, including optimism, have a strong impact on individuals in financial contexts. 
Extreme events, such as a pandemic, can have a strong negative impact on the financial system. Specifically, such events lower optimism as well as risk tolerance of the members (Kahneman & Tversky, 1972; Malmendier & Nagel, 2011). Other than disease outbreaks, negative events include terrorism and research has found that terrorist activities also have a strong negative effect on investor sentiments (Nikkinen & Vahamaa, 2010). Positive expectations, on the other hand, have been found to increase financial risk tolerance (DeVaney & Su, 1997; Grable & Lytton, 1997; Sung & Hanna, 1996). So, it can be concluded that when people feel more optimistic, they become more risk tolerant. 
The COVID-19 pandemic is a shock that has increased public fear (Goodell, 2020) and damaged mental health (Wang et al., 2020). After such events, financial market participants tend to become more averse to risk (Levy & Galili, 2006; Wang & Young, 2020). Individuals with more exposure to COVID-19 consequences show less optimism and more risk aversion (Bu et al., 2020).
H5: There is a positive relationship between investor optimism and financial risk tolerance
2.7. [bookmark: _Toc102309780]Moderating role of gender
Relevant literature has showed that different socioeconomic and demographic variables, such as gender, can play a significant role in financial contexts (Agarwalla et al., 2015; Atkinson & Messy, 2012; Bucher-Koenen et al., 2017; Chen & Volpe, 2002; Lusardi & Mitchell, 2011). However, the studies conducted have provided mixed findings so more research is needed on this topic. It has been observed that females take fewer financial risks (Badunenko et al., 2010) because they are more averse to risk (Byrnes et al., 1999). Further, females have been found to be less active in financial markets (Fellner & Maciejovsky, 2007; Salem, 2019) and when they do participate, they make more conservative financial decisions (Bajtelsmit et al., 1999; Mittal & Vyas, 2011). This can be because females have less financial knowledge (Talwar et al., 2021) which makes them feel more anxious when making financial decisions. However, multiple studies have found that older males (in the age group from early 30s to early 50s) tolerate less risk than older females in financial contexts (Chaulk et al., 2003; Grable & Lytton, 1999) which shows that females do not always have lower risk tolerance and other factors, including age, should be taken into consideration also. In the context of developing countries, males are more likely to be in charge of financial decisions so are more likely to face financial anxiety (Salem, 2019). 
H6: Gender has a moderating effect on the relationship between fear of COVID-19 and financial anxiety 
2.8. [bookmark: _Toc102309781]Moderating role of finance education 
Financial decisions can have negative effects if the individual is poorly informed and makes major mistakes (Lynch, 2011). In this scenario, financial education can prepare individuals for better decisions (Alsemgeest, 2015; Potrich et al., 2018). This type of education is often viewed as a predictor of good financial behaviour (Huston, 2010) because it enables individuals to understand financial scenarios better and manage resources accordingly. 
An educated individual can calculate financial risks and assess situations correctly (Thanki & Baser, 2019) which means people with more finance education are more likely to avoid taking financial risk (Sevim et al., 2012). This shows that financial education might prevent problems such as bankruptcy and excessive amounts of debt (Huston, 2010). Importantly, predatory lending and high debt levels have increased the need for financial education (Braunstein & Welch, 2002).
Many studies have found that males have more finance education (Atkinson & Messy, 2012; Brown & Graf, 2013; Chen & Volpe, 2002; Lusardi & Mitchell, 2011; Lusardi & Wallace, 2013; Salem, 2019) which means they are more likely to understand financial scenarios and their potential problems. In this context, finance education can be measured in the form of financial courses studied during undergraduate or graduate programs (Campara et al., 2017). It has also been found that females have lower participation in financial markets (Bucher-Koenen et al., 2012; Cole & Shastry, 2008; Mian, 2014). In this area, they are less likely to invest in stock markets (Almenberg & Dreber, 2015) which are viewed as risky. Hassan (2014) has found that, in Pakistan also, male investors are more inclined to trade shares. Similarly, Zoghlami and Matoussi (2009) have observed that females are less active in financial trading. Therefore, it can be expected that males will experience less investor optimism during the current pandemic. 
H7: Education has a moderating effect on the relationship between fear of COVID-19 and investor optimism  
2.9. [bookmark: _Toc102309782]Mediating role of financial anxiety

When individuals are familiar with a particular context, they face less anxiety in it (MacIntyre & Thivierge, 1995). One of the possible effects of anxiety is avoidance of or escape from the situations that cause anxiety (Levitt, 1980). So people who are familiar with the financial context can be expected to face less anxiety and tolerate more risk. That is, financial anxiety can be expected to mediate the relationship between financial literacy and risk tolerance. 
Some emotions increase one’s tolerance for risk while other emotions decrease risk tolerance (Fessler et al., 2004). Anxiety is a negative emotion (Gambetti & Giusberti, 2012) that is related to the presence of a threat and drives responses that help people reduce their exposure to that threat (Barlow, 1988; Butler & Mathews, 1987). This means that people facing financial anxiety can be expected to avoid related threats by taking less financial risk. Anxiety is related to risk tolerance such that more anxious people are able to tolerate less risk (Maner et al., 2007; Vigil-Colet, 2007; Young et al., 2012). 
Research has found that individuals who face more financial anxiety are less likely to make risky investments (Harlow & Brown, 1990). In addition, they overestimate risks when market conditions are unfavourable (Pak & Mahmood, 2015). Individuals with high levels of anxiety report stronger perceptions of negative events, across a range of contexts (Lerner & Keltner, 2000; Maner & Schmidt, 2006; Stober, 1997) which means that a negative link between anxiety and risk tolerance can be expected in different settings such as financial markets. Relevant research has found that money anxiety mediates the relationship between income and subjective wealth (Gasiorowska, 2014). In this context, higher income helps lower anxiety and this helps to increase financial satisfaction (Gasiorowska, 2014). 
H8: Financial anxiety mediates the relationship between financial literacy and financial risk tolerance
3. [bookmark: _Toc102309783]Framework
This study’s model includes financial literacy as a factor affecting financial anxiety. Fear of COVID-19 has been adopted as a determinant of financial anxiety as well as investor optimism. The framework includes financial anxiety and investor optimism as causes of financial risk tolerance. Gender forms a part of the model, as a moderating variable for the relationship COVID-19 fear and financial anxiety. Education has been adopted as a moderator for the link between COVID-19 fear and investor optimism. Financial anxiety has been included as a mediator as well, between financial literacy and financial risk tolerance.
[image: ]
Figure 1: Research framework`
4. [bookmark: _Toc102309784]Methodology

[bookmark: _Toc102309785]4.1.      Data collection and sample
A questionnaire has been used to collect the required data (Talwar et al., 2021). Keeping in mind the research topic, the sample has been designed to include individuals working at different financial institutions. These include local banks, foreign banks and Islamic financial institutions (such as Modaraba companies) in Lahore, Pakistan. Following Gagne et al. (2012), the convenience sampling method has been used. The minimum sample size is 212 for conducting structural equation modeling (SEM)[footnoteRef:1]. This is the appropriate sample size for power 0.8 with probability 0.05. The total number of questionnaires distributed was 420 and, within these, 120 were not filled completely. The incomplete ones were discarded so 300 questionnaires were used for data analysis.  [1:  https://www.danielsoper.com/statcalc/calculator.aspx?id=89
] 

Confounding variables are likely to lower the explanatory power of a model (Stone-Romero, 2009) which is why control variables are an important part of the design of an empirical study (Nielsen & Raswant, 2018). Control factors, such as age, should be included to weaken the related effects (Rasool & Safi Ullah, 2020) which is why this research model includes age as a control variable. COVID-19 illness was not a main variable in the study but was considered important so was also adopted as a control variable (Kish, 1959). To avoid self-response bias, respondents were not told explicitly what was being measured (Saunders et al., 2009). 
[bookmark: _Toc102309786]4.2.      Measures
The first section of the questionnaire was about financial literacy, fear of COVID-19, financial anxiety, investor optimism and financial risk tolerance (Appendix A). Financial literacy has been measured with four questions (Lusardi & Mitchell, 2008; 2011; Van Rooij et al., 2012). The proportion of correct answers was the index of literacy (Kawamura et al., 2021). Financial anxiety has been measured using four items, on a five-point scale from not at all to absolutely (Funfgeld & Wang, 2009). Investor optimism has been measured with five items, on a five-point scale from not at all to absolutely (Scheier & Carver, 1985). Fear of COVID-19 has been measured using seven items, on a five-point scale from strongly disagree to strongly agree (Ahorsu et al., 2020). The five items of financial risk tolerance have been adopted from Grable and Joo (2004) and are on a four-point scale from strongly agree to strongly disagree. The second part (Appendix B) collected data on demographic variables (Rasool & Safi Ullah, 2020) including gender and education. Table 1 presents these measures with their sources, journals and journal impact factors.
Table 1: Measures used in the study
	Constructs
	References
	Journals
	Impact factors
	Numbers of items

	Financial literacy
	Lusardi and Mitchell (2008)

Lusardi and Mitchell (2011)

Van Rooij et al. (2012)

	Journal of Economic Literature

The Economic Journal
	6.61



3.18
	4

	Financial anxiety
	Funfgeld and Wang (2009)
	International Journal of Bank Marketing

	4.41
	4

	Investor optimism
	Scheier and Carver (1985)
	Health Psychology
	3.53
	5



	Financial risk tolerance
	Grable and Joo (2004)
	Financial Counseling and Planning

	1.93
	5

	Fear of COVID-19
	Ahorsu et al. (2020)
	International Journal of Mental Health and Addiction
	1.65
	7



4.3. [bookmark: _Toc102309787]Structural equation modeling
For data analysis, Partial Least Squares SEM (PLS-SEM) has been conducted using the software SmartPLS. This includes confirmatory factor analysis (CFA) and path analysis (PA). The former is related to the measurement model while the latter is related to the structural model. Multiple studies have applied SEM for assessing multiple relationships between antecedents and outcomes (Talwar et al., 2020; Tandon et al., 2020). When a sample size is 200 or larger, SEM is appropriate (Kline, 2005). 
Recently, the number of published researches applying PLS-SEM has increased compared with covariance-based SEM (CB-SEM) (Hair et al., 2017b). There are multiple reasons for selecting PLS-SEM to analyze data collected for this research. First, this tool has higher statistical power than CB-SEM (Hair et al., 2017b; Reinartz et al., 2009). This shows that PLS-SEM is more likely to underline relationships as significant when they are indeed present (Sarstedt & Mooi, 2014). Second, PLS-SEM should be utilized when a model includes multiple variables, indicators or links (Hair et al., 2019). Third, PLS-SEM should be used when research includes financial ratios (Hair et al., 2019). Fourth, distributional assumptions are not necessary for using PLS-SEM (do Valle & Assaker, 2016; Hair et al., 201b; Nitzl, 2016) which means that data does not have to be normally distributed (Hair et al., 2019).
4.3.1. [bookmark: _Toc102309788]Confirmatory factor analysis
The first step in interpreting PLS-SEM results is analyzing the measurement model (Hair et al., 2019). For latent constructs, factor loadings for all items should be above 0.5 to show that those items are relevant to the constructs (Chen & Tsai, 2007). The p values should be below 0.05 to show that the items have statistical significance (Chaudary, 2019). For each latent construct, internal consistency has been assessed using composite reliability values which should be above 0.7 (Hair et al., 2012). For each latent construct, convergent validity has been assessed using average variance extracted (AVE) which must be 0.5 or above it (Hair et al., 2010). For discriminant validity of each latent construct, two criteria have been utilized. The square root of a construct’s AVE should be above its correlations with the other constructs (Fornell & Larcker, 1981). The HeteroTrait MonoTrait (HTMT) ratio should be below 1 (Henseler et al., 2016). To detect collinearity amongst constructs, the variance inflation factor (VIF) has been used. Outer VIF is accepted if it is not more than 10 (Hair et al., 1995). These values for all constructs are less than 10 and, therefore, acceptable (Appendix D). Since data has been collected from a single source (a questionnaire), Harman’s single-factor test has been used to identify common method bias (Podsakoff et al., 2003). A single factor should not account for more than 50% of the variation in the model. 
4.3.2. [bookmark: _Toc102309789]Path analysis
If the measurement model meets these criteria, researchers should proceed to assessing the structural model (Hair et al., 2019). The coefficient of determination, R2, shows explanatory power of a model so should not be less than 0.1 for the endogenous variables (Falk & Miller, 1992). For each direct effect, the effect size has been checked using the f2 test in which values above 0.02, 0.15 and 0.35 representing small, medium and large effect sizes (Cohen, 1988). Predictive relevance has been assessed by calculating Q2 (Geisser, 1975) through the blindfold test (Hair et al., 2016). Values above 0 show that independent variables have predictive relevance for dependent variables (Hair et al., 2019). Significance and values of path coefficients have been assessed. Beta values range from -1 to +1 and higher values show stronger associations (Hair et al., 2019). A power test has been completed to find the probability of a statistically significant relationship when it is indeed present (Goodhue et al., 2012). For this test, the value should be 0.8 or above this (Cohen, 1988).
5. [bookmark: _Toc102309790]Results
5.1. [bookmark: _Toc102309791]Descriptive statistics

PLS-SEM does not require data to be normally distributed (Hair et al., 2012) and shows higher statistical power, compared with CB-SEM, for complex models with small sample sizes (Reinartz et al., 2009). This study has an adequate sample size (Kline, 2015) with no missing values in data. Collinearity has been checked and the result is acceptable. To check independence, Durbin-Watson Test has been used for each hypothesis and none of the values are below -2 or above +2. This shows that all observations are independent. 
The sample composition was 41.3% males and 58.7% females. In the sample, 2% of the members were under 20 years, 43.7% were 20 to 30 years old and 29.7% were from 31 to 40 years. 18% of the participants were in the 41 to 50 group, 1% were in the 51 to 60 group and 5.7% were over 60 years. In the context of education, 45.3% of respondents had finance (major) degrees while 54.7% had non-finance degrees. Single people made up 39.3% of the sample while 57.7% were married, 2% were widowed and 1% were divorced. Students comprised 21.7% of the participants. Private and public sector employees covered 44.7% and 7.3% of the sample, respectively. In this sample, 40.7% of members had caught COVID-19 while 59.3% had not caught the infection. In addition, 37.7% of participants stated that their immediate family (at home) had caught COVID-19 while 62.3% stated that their family had not caught this infection.
Amongst the respondents, 37.7% got pocket money and 62.3% did not. It was also found that 76% of the participants had a bank account while 24% did not. In this area, 63.3% had a current account and 12.7% had a saving account. It was also found that 22% of the sample had made a personal financial investment while 78% had not. In investment, 12.7% of the people opted for stocks, 2.7% for bonds, 4.7% for mutual funds, 0.3% for gold and 1.7% for real estate. Further, it was discovered that 3.3% of respondents had invested less than 10,000 PKR, 8.7% had allocated 10,000 to 20,000 PKR, 5.3% had spent 20,001 to 30,000 PKR, 1.7% had invested 30,001 to 40,000 PKR, 0.3% had allocated 40,001 to 50,000 PKR and 2.7% had spent more than 50,000 PKR. Table 2 below shows some descriptive statistics for the main variables. 

Table 2: Descriptive statistics
	
	Mean
	
Median
	
Mode 
	Std. Deviation

	Financial Anxiety
	3.047
	2.875
	4.50
	1.264

	Fear of Covid
	2.730
	2.428
	1.86
	1.089

	Investor Optimism
	3.391
	3.000
	3.00
	.820

	Financial Risk Tolerance
	2.608
	2.600
	3.60
	.877



5.2. [bookmark: _Toc102309792]Measurement model
For each latent construct, factor loadings of all items are above the value of 0.5 (Chen & Tsai, 2007). The p values are below 0.05 so the items have statistical significance (Chaudary, 2019). Internal consistency of each latent construct has been assessed using composite reliability for which the values are more than 0.7 (Hair et al., 2012). For every latent construct, convergent validity has been assessed using AVE which must be 0.5 or above this value (Hair et al., 2010). All constructs meet this criterion. For discriminant validity of each latent construct, two criteria have been utilized. The square root of a construct’s AVE should be above its correlations with the other constructs (Fornell & Larcker, 1981). The HTMT ratio should be below 1 (Henseler et al., 2015). All constructs meet both criteria. Data has been collected from a single source so Harman’s single-factor test has been used for identifying common method bias (Podsakoff et al., 2003), shown in Appendix C. A single factor should not account for more than 50% of the variation in the model. In this model, a single factor explains 24.917% of the variance so common method bias does not exist. To detect collinearity amongst constructs, VIF has been used.  Outer VIF values are accepted if they are not more than 10 (Hair et al., 1995). These values for all the constructs are lower than 10 (Appendix D) which means there is no multicollinearity. Table 3 shows all the latent constructs with their items. For every construct, the composite reliability and AVE values are provided. For every item, the factor loadings and p values are provided. Table 4 shows correlations amongst all latent constructs. It presents the square roots of AVE values. It also presents means and standard deviations of all constructs. Table 5 provides the HTMT values for all latent constructs.
Table 3: Factor loadings, p values, composite reliability and AVE

	Constructs 
	Items
	Statements
	Factor loadings
	p values
	Composite reliability 
	AVE

	Fear of COVID-19
	FC1
	I am most afraid of COVID-19
	0.867
	0.000
	0.954
	0.749

	
	FC2
	It makes me uncomfortable to think about COVID-19
	0.862
	0.000
	
	

	
	FC3
	My hands become clammy when I think about COVID-19
	0.896
	0.000
	
	

	
	FC4
	I am afraid of losing my life because of COVID-19
	0.873
	0.000
	
	

	
	FC5
	When watching news and stories about COVID-19 on social media, I become nervous or anxious
	0.886
	0.000
	
	

	
	FC6
	I cannot sleep because I am worrying about getting COVID-19
	0.854
	0.000
	
	

	
	FC7
	My heart races or palpitates when I think about getting COVID-19
	0.817
	0.000
	
	

	Financial anxiety 
	FA1
	I get unsure by the lingo of financial experts

	0.901
	0.000
	0.949
	0.823

	
	FA2
	I am anxious about financial and money affairs

	0.908
	0.000
	
	

	
	FA3
	I tend to postpone financial decisions

	0.903
	0.000
	
	

	
	FA4
	After making a decision, I am anxious about whether I was right or wrong
	0.917
	0.000
	
	

	Financial risk tolerance 
	FRT1
	Investing is too difficult to understand

	0.873
	0.000
	0.932
	0.732

	
	FRT2
	I am more comfortable putting my money in a bank account than in the stock market

	0.854
	0.000
	
	

	
	FRT3
	When I think of the word "risk" the term "loss" comes to mind immediately

	0.855
	0.000
	
	

	
	FRT4
	Making money in stocks and bonds is based on luck

	0.863
	0.000
	
	

	
	FRT5
	In terms of investing, safety is more important than returns
	0.832
	0.000
	
	

	Investor optimism 
	IO1
	In uncertain times, I usually expect the best
	0.778
	0.000
	0.952
	0.800

	
	IO2R
	If something can go wrong for me, it will

	0.944
	0.000
	
	

	
	IO3
	I'm always optimistic about my future

	0.886
	0.000
	
	

	
	IO4R
	I hardly ever expect things to go my way

	0.937
	0.000
	
	

	
	IO5 R
	I rarely count on good things happening to me

	0.917
	0.000
	
	



Table 4: Correlations and AVE square roots
	
	Financial anxiety
	Investor optimism
	Fear of COVID-19
	Financial risk tolerance

	Financial anxiety
	1
	
	
	

	Investor optimism
	0.270
	1
	
	

	Fear of COVID-19
	0.125
	0.302
	1
	

	Financial risk tolerance 
	0.783
	0.190
	0.132
	1

	AVE square root
	0.907
	0.894
	0.865
	0.856

	Mean
	3.05
	3.39
	2.73
	2.61

	Standard deviation
	1.26
	0.82
	1.09
	0.88



Table 5: HTMT values
	
	Fear of COVID-19
	Financial anxiety
	Financial risk tolerance
	Investor optimism

	Fear of COVID-19
	
	
	
	

	Financial anxiety
	0.140
	
	
	

	Financial risk tolerance
	0.146
	0.854
	
	

	Investor optimism
	0.332
	0.291
	0.206
	



5.3. [bookmark: _Toc102309793]Structural model
Table 6 presents the direct effects of all predicted relationships. The relationship of financial literacy with financial anxiety was predicted to be negative but it has been found to be significantly positive (β=0.155, p=0.011). Therefore, Hypothesis 1 has not been accepted. The relationship between COVID-19 fear and financial anxiety is significant and positive (β=0.112, p=0.050) so Hypothesis 2 has been accepted. COVID-19 fear and investor optimism have a significant and negative association (β= -0.314, p=0.000), leading to acceptance of Hypothesis 3. The relationship of financial anxiety with risk tolerance is significant but positive (β=0.792, p=0.000). So Hypothesis 4 has not been accepted The link between investor optimism and risk tolerance is insignificant (β=0.024, p=0.519) so Hypothesis 5 has not been accepted. The coefficient of determination, R2, is not below 0.1 for two variables so these values are acceptable (Falk & Miller, 1992). For each direct effect the effect size has been checked using the f2 test in which values above 0.02, 0.15 and 0.35 show small, medium and large effect sizes (Cohen, 1988). Predictive relevance has been assessed by calculating Q2 values (Geisser, 1975) through the blindfold test (Hair et al., 2016). The values are more than 0, showing that the independent variables have predictive relevance for the dependent variables (Chaudary, 2019). For a power test, the value should be 0.8 or higher (Cohen, 1988) and all dependent variables meet this criterion. 
Table 6: Direct-effect relationships
	
	Hypotheses
	ß values
	p values
	R2
	f2
	Q2
	Power 

	H1
	Financial literacy  Financial anxiety
	0.155**

	0.011

	0.039

	0.160
	0.003
	0.805

	H2
	Fear of COVID-19  Financial anxiety
	0.112**
	0.050

	0.039
	0.013

	0.004
	0.805

	H3
	Fear of COVID-19  Investor optimism
	-0.314***

	0.000

	0.105
	0.108

	0.004
	0.999

	H4
	Financial anxiety  Financial risk tolerance
	0.792***

	0.000

	0.618

	1.522

	0.030
	1.000

	H5
	Investor optimism  Financial risk tolerance
	
0.024

	
0.519

	
0.618
	
0.001

	
0.080
	
1.000


*p < .1, **p < .05, ***p < .01
Control variables: age and COVID-19 exposure
5.4. [bookmark: _Toc102309794]Measurement invariance of composite models
Variance-based SEM using the PLS method is an important statistical tool for estimating cause-effect relationships between constructs (Hair et al., 2012). Studies utilizing PLS compare results across different groups such as participants from different countries (Brettel et al., 2008; Singh et al., 2006). For multigroup analysis, it is necessary to assess measurement invariance across groups (Steenkamp & Baumgartner, 1998). Measurement invariance is related to whether latent variables are different in the multiple groups (Tracey & Xu, 2017). 
In this research, measurement invariance of composite models (MICOM) was completed to ensure the model’s measurement was not different across groups (Henseler et al., 2016). It was conducted for gender (males and females) and education (finance and non-finance degrees), in SmartPLS. Three steps had to be completed (Henseler et al., 2016). First, configural invariance was checked. Then, compositional invariance (equal indicator weights) was checked. After this, composite mean values and variances were checked. It should be noted that conducting MICOM through SmartPLS automatically ensures configural invariance (Garson, 2016) so this step is not shown. The failure to identify data equivalence can be a source of error in research (Hult et al., 2008). This means that MICOM is an important step for conducting meaningful multigroup analysis. 
For correlations, all p values are above 0.05 so correlation values are the same across male and female samples. For means, all p values are above 0.05 showing that mean values are not different across the two samples. For variances, all p values are above 0.05 showing that variance values are not different across the two samples. For correlations, all p values are above 0.05 showing that correlation values are the same across finance and non-finance education samples. For means, all p values are above 0.05 showing that mean values are not different across the two samples. For variances, all p values are above 0.05 showing that variance values are not different across the two samples. Tables 7 and 8 present the results of MICOM for gender and education respectively.
Table 7: MICOM results for gender

	Step 2
	Correlation values
	95% confidence intervals
	Permutation p values
	Compositional invariance?

	Fear of COVID-19
	0.970
	0.911; 1.000
	0.284
	Yes

	Financial anxiety
	0.986
	0.974; 1.000
	0.278
	Yes

	Step 3 a
	Mean differences 
(Male – Female)
	95% confidence intervals
	Permutation p values
	Equal mean values?

	Fear of COVID-19
	-0.066
	-0.224; 0.230
	0.576
	Yes

	Financial anxiety
	-0.031
	-0.266; 0.231
	0.802
	Yes

	Step 3 b
	Variance differences (Male – Female)
	95% confidence intervals
	Permutation p values
	Equal variances?

	Fear of COVID19
	0.065
	-0.191; 0.189
	0.516
	Yes

	Financial anxiety
	-0.073
	-0.142; 0.120
	0.258
	Yes




Table 8: MICOM results for education

	Step 2 
	Correlation values
	95% confidence intervals
	Permutation p values
	Compositional invariance?

	Fear of COVID-19
	0.986
	0.997; 1.000
	0.289
	Yes 

	Investor optimism 
	0.998
	0.983; 1.000
	0.458
	Yes 

	Step 3 a
	Mean differences (Finance – Non-Finance)
	95% confidence intervals
	Permutation p value
	Equal mean values?

	Fear of COVID-19
	-0.065
	-0.227; 0.246
	0.542
	Yes 

	Investor optimism
	0.503
	-0.230; 0.231
	0.580
	Yes 

	Step 3 b 
	Variance differences (Finance – Non-Finance)
	95% confidence intervals
	Permutation p values
	Equal variances?

	Fear of COVID-19
	0.394
	-0.195; 0.232
	0.522
	Yes 

	Investor optimism
	-0.194
	-0.269; 0.231
	0.124
	Yes 



5.5. [bookmark: _Toc102309795]Multigroup analysis
PLS modeling has become a main tool for analyzing complex relationships between latent variables (Sarstedt et al., 2011). In this field, multigroup analysis is of primary interest (Hoffmann et al., 2011). The comparison of group effects involves assessing a categorical moderator variable which affects the strength and/or direction of relationships of independent with dependent variables (Baron & Kenny, 1986). Multigroup analysis reveals whether a model is invariant across different groups (Chin et al., 2014). Multigroup assessment through PLS-SEM efficiently identifies moderation (Hair et al., 2010, 2012). In combination with MICOM, researchers can increase accuracy of their results (Matthews, 2017).
Past studies have reported their findings after assessing only a single population but studies like this cannot detect differences amongst subgroups in the data (Chin & Dibbern, 2010). This is why results of a single population may be misleading (Sarstedt et al., 2016) and result in defective conclusions. Therefore, this study’s methodology includes completing both MICOM and multigroup analysis. Specifically, differences have been assessed for gender and education groups.
Table 9 shows that the association between COVID-19 fear and financial anxiety is significant and positive for males. However, the relationship is insignificant for females. Further, Table 10 shows the result of Hypothesis 6 and reveals that a significant difference exists across gender groups. Specifically, the relationship between fear of COVID-19 and financial anxiety is stronger for males.
Table 9: Results of direct effects for male and female groups

	Gender 
	Relationship
	Path coefficient
	t value
	p value

	Males 
(n=124)
	Fear of COVID-19  Financial anxiety
	0.463
	7.082
	0.000

	Females 
(n=176)
	Fear of COVID-19  Financial anxiety
	-0.164
	1.391
	0.165



Table 10: MGA result for male and female groups
	
	Hypothesis
	Path coefficient difference 
(Male vs Female)
	t value 
(Male vs female)
	p value 
(Male vs Female)

	H6
	Fear of COVID-19  Financial anxiety
	0.627
	4.161
	0.000



Table 11 shows that the association between COVID-19 fear and investor optimism is significant and negative for individuals with finance education and also people with non-finance education. Further, Table 12 shows the result of Hypothesis 7 and reveals that there is a significant difference across the education groups. Specifically, the link between COVID-19 fear and investor optimism is stronger for individuals with finance education.

Table 11: Results of direct effects for finance and non-finance education groups

	Education 
	Relationship
	Path coefficient
	t value
	p value

	Finance (n=136)
	Fear of COVID-19  Investor optimism
	-0.466
	7.318
	0.000

	Non-finance (n=164
	Fear of COVID-19  Investor optimism
	-0.257
	5.252
	0.000



Table 12: MGA result for finance and non-finance education groups
	
	Hypothesis
	Path coefficient difference 
(Finance vs non-Finance)
	t value 
(Finance vs non-Finance)
	p value 
(Finance vs non-Finance)

	H7
	Fear of COVID-19  Investor optimism
	0.209
	2.650
	0.008



5.6. [bookmark: _Toc102309796]Mediation analysis
Mediating variables play an important role in research (MacKinnon & Fairchild, 2009) because they transmit effects of independent variables to dependent factors, providing better understanding of these relationships (MacKinnon & Fairchild, 2009). Mediation analysis promises to highlight key processes that human behaviour is based on, across different contexts (MacKinnon & Fairchild, 2009). 
The Baron and Kenny categorization with full, partial and no mediation is inappropriate because it includes mediation as a one-dimensional concept instead of a two-dimensional concept (Zhao et al., 2010). In a nonrecursive three-variable causal model, Zhao et al. (2010) have highlighted three types of mediation and two forms of nonmediation. So, this study has analyzed financial anxiety as a mediator between financial literacy and risk tolerance, following Zhao et al. (2010). For mediation analysis, the bootstrap method has been applied because it increases statistical power for detecting mediating effects (Wood et al., 2008). 
Zhao et al. (2010) present five types of mediation. In complementary mediation, direct as well as mediating effects exist and have the same direction. When both effects exist but have opposite directions, there is competitive mediation. In indirect-only mediation, there is only a mediated effect. When there is a direct effect only, direct-only nonmediation exists. In no-effect nonmediation, there is no effect. Table 13 shows that there is an insignificant direct effect of financial literacy on risk tolerance. There is a significant indirect effect of financial literacy on risk tolerance through financial anxiety. This shows indirect-only mediation in which there is a mediated effect but no direct effect (Zhao et al., 2010). Therefore, Hypothesis 8 has been accepted.
Table 13: Mediation analysis results
	
	Bootstrapping
	Direct Effect
	Indirect Effect
	Total Effect
	Decision Rule

	
	IV
	Mediator
	DV
	β value
	p value
	β value
	p value
	β value
	p value
	

	H8
	Financial Literacy
	Financial Anxiety
	Financial Risk Tolerance
	0.009
	0.855
	0.140**
	0.012
	0.149**
	0.021
	Indirect-Only (Mediation)


Note: Bootstrapping based on n = 1000 subsamples
*p < .1, **p < .05, ***p < .01
Control variables: age and COVID-19 exposure
IV= Independent Variable
DV= Dependent Variable
[image: ]
Figure 2: Structural model of the mediating effects of financial anxiety between financial literacy and financial risk tolerance 

5.7. [bookmark: _Toc102309797]Discussion and implications
5.7.1. [bookmark: _Toc102309798]Discussion
This study has assessed the effect of financial literacy on anxiety. It has assessed the effects of COVID-19 fear on financial anxiety and investor optimism. It has investigated the moderating roles of gender and education, in this context. Hypothesis 1 has not been accepted, which means that financial literacy does not necessarily lower financial anxiety. Lusardi and Mitchell (2007) have found that as financial literacy increases, people become more sensitive when making financial decisions. This means that more literate people tend to be more anxious in financial contexts. Research has supported this assertion by revealing that people with more financial literacy are less likely to take financial risks (Sekita, 2011; Van Rooij et al., 2012) because such risks cause anxiety. Hypothesis 2 has been accepted, showing that fear of COVID-19 can increase financial anxiety. This result is aligned with research that shows that a pandemic can produce a general negative sentiment, which can lead to anxiety amongst financial market participants (Chen & Siems, 2004; Sun et al., 2021; Yao & Curl, 2011). Hypothesis 3 has been accepted, which means that fear of COVID-19 can lower investor optimism. Past research has also showed that negative events, like pandemics, are likely to decrease optimism in financial markets because an unpleasant environment is created and people face unpleasant thoughts and feelings (Clarke & Statman, 1998; Tse et al., 2011). Hypothesis 4 has not been accepted but shows a significant relationship in which financial anxiety can increase financial risk tolerance. One possible explanation for this surprising result is that financial anxiety and risk tolerance have a positive relationship due to the COVID-19 pandemic. Stressful situations negatively affect mental health (Margerison-Zilko et al. 2016) and can cause problems such as anxiety. The COVID-19 outbreak has caused job loss on a very large scale (Ministry of Internal Affairs and Communications 2020) so it is a stressful situation in which people are more likely to face financial anxiety. Supporting research has shown that the loss of employment is a source of fear and anxiety (Blustein & Guarino, 2020). To lower the financial anxiety caused by job loss, individuals are likely to take more financial risks because these will provide more returns. 
Hypothesis 5 has not been accepted because the effect of investor optimism on financial risk tolerance is insignificant while a significant positive effect had been predicted. Hypothesis 6 has been accepted, showing that gender can act as a moderator in the relationship between COVID-19 fear and financial anxiety so that the link is stronger for males. This result is aligned with research revealing that males have much higher financial literacy so they are more likely to face financial anxiety (Al-Tamimi & Kalli, 2009; Delavande et al., 2008). In the context of developing countries like Pakistan, males are more active in financial decision-making (Salem, 2019) which explains why they are more likely to face financial anxiety. Hypothesis 7 has also been accepted, showing that education can act as a moderator in the association between COVID-19 fear and investor optimism so that the link is stronger for people with finance education. Individuals who have finance education are more likely to understand financial risks and, therefore, may experience less optimism when making related decisions (Jiang et al., 2020; Lusardi & Mitchell, 2011; Yoong, 2011). This study’s findings have provided support for TPB. Hypothesis 8 has been accepted, which shows that financial anxiety plays the role of a mediator (Barlow, 1988; Butler & Mathews, 1987; Gambetti & Giusberti, 2012; Maner et al., 2007; Vigil-Colet, 2007; Young et al., 2012). Specifically, it fully mediates the relationship of financial literacy with risk tolerance. 
5.7.2. [bookmark: _Toc102309799]Implications
This study has generated theoretical implications. A holistic view of the variables has been presented which, as far as the author knows, has not been provided by any past study. Therefore, these findings will help gain deeper understanding of the variables and relationships investigated. This study has generated a theoretical contribution because it has showed that financial anxiety plays the role of a mediator in the link between literacy and risk tolerance. The results have also provided support for TPB which can be used to explain, predict and shape behaviour. In addition, the study has been conducted in Pakistan so it can help to better understand these relationships in a developing economy’s context.
This study has also generated practical implications. Financial system participants can use the findings to understand their own thinking processes and make better quality decisions. The effects of the COVID-19 pandemic have been highlighted, which will encourage financial system authorities to take the required actions to make these systems more resilient. Gender differences have been identified so that financial institutions can provide customized offerings. Further, managers in financial organizations should focus more on their male stakeholders as they are more likely to suffer from anxiety during the ongoing pandemic. In the financial sector, management should develop policies that will help to control panic and boost confidence for individuals with finance education, as these people are more likely to face lows in optimism during the COVID-19 pandemic.
6. [bookmark: _Toc102309800]Conclusion and future research directions

The research goals were (1) to identify effects of financial literacy and COVID-19 fear on financial anxiety and investor optimism and (2) to assess effects of financial anxiety and investor optimism on financial risk tolerance. Gender and education were also analyzed, as moderators in these relationships. Financial anxiety was assessed as a mediator. The data needed was collected through a questionnaire.  This study’s sample included 300 individuals working in the finance industry in Pakistan. Data obtained was analyzed using SEM, in SmartPLS. The study has both theoretical and practical implications. Scholars can use its findings to understand the concepts better. The results have also provided support for TPB. Financial system participants can use the evidence found to make better quality decisions. The effects of the COVID-19 pandemic have been highlighted so the results can be utilized by financial system authorities to make these systems more resilient. Gender differences have been identified, so that financial institutions can customize their offerings. Although the research has generated useful results, its limitations should be taken into account. There was self-reporting by survey respondents and data from self-reports is not always reliable. So future researchers should collect data from different sources. Importantly, this study’s model can be expanded to include other relevant variables like personality differences amongst individuals. This is likely to provide interesting and useful insights. The same study can be replicated with longitudinal data (after the pandemic is over) to see if the results hold.
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[bookmark: _Toc102309802]Appendix A: questionnaire part 1
This questionnaire is a part of the requirements for my MPhil (Business Administration) thesis. Please fill this in to the best of your knowledge. The information collected will be kept confidential. Thank you for your help in my educational endeavour.

Financial literacy (Lusardi & Mitchell, 2008, 2011; Van Rooij et al., 2012)
	FL1
	Suppose you had PKR100 in a savings account and the interest rate was 2% per year. After 5 years, how much do you think you would have in the account if you left the money to grow?

	

	FL2
	Imagine that the interest rate on your savings account was 1% per year and inflation was 2% per year. After 1 year, would you be able to buy more than, exactly the same as or less than today with the money in this account?

	

	FL3
	Does buying a single company’s stock usually provide a safer return than a stock mutual fund?

	

	FL4
	If the interest rate falls, what should happen to bond prices?
	




Financial anxiety (Funfgeld & Wang, 2009)
Please choose the response that best describes you.
	
	
	1
	2
	3
	4
	5

	
	
	Not at all
	Slightly
	Neutral
	Likely
	Absolutely

	FA1

	I get unsure by the lingo of financial experts

	
	
	
	
	

	FA2
	I am anxious about financial and money affairs

	
	
	
	
	

	FA3
	I tend to postpone financial decisions

	
	
	
	
	

	FA4
	After making a financial decision, I am anxious about whether I was right or wrong
	
	
	
	
	




Investor optimism (Scheier & Carver, 1985)
Please choose the response that best describes you
	
	
	1
	2
	3
	4
	5

	
	
	Not at all
	Slightly
	Neutral
	Likely
	Absolutely

	IO1
	In uncertain times, I usually expect the best

	
	
	
	
	

	IO2*
	If something can go wrong for me, it will

	
	
	
	
	

	IO3
	I'm always optimistic about my future

	
	
	
	
	

	IO4*
	I hardly ever expect things to go my way

	
	
	
	
	

	IO5*
	I rarely count on good things happening to me

	
	
	
	
	


*reverse coded items

Fear of COVID-19 (Ahorsu et al., 2020)
Please indicate your level of agreement with each statement.
	
	
	1
	2
	3
	4
	5

	
	
	Strongly disagree
	Disagree
	Neither disagree nor agree
	Agree
	Strongly agree

	FC1
	I am most afraid of COVID-19

	
	
	
	
	

	FC2
	It makes me uncomfortable to think about COVID-19

	
	
	
	
	

	FC3
	My hands become clammy when I think about COVID-19

	
	
	
	
	

	FC4
	I am afraid of losing my life because of COVID-19

	
	
	
	
	

	FC5
	When watching news and stories about COVID-19 on social media, I become nervous or anxious

	
	
	
	
	

	FC6
	I cannot sleep because I am worrying about getting COVID-19

	
	
	
	
	

	FC7
	My heart races or palpitates when I think about getting COVID-19
	
	
	
	
	




Have you ever had the COVID-19 infection?
· Yes 
· No 
Has anyone in your immediate family (at home) had COVID-19?
· Yes 
· No 





Financial risk tolerance (Grable & Joo, 2004)
Please indicate your level of agreement with each statement
	
	
	1
	2
	3
	4

	
	
	Strongly agree
	Disagree
	Agree
	Strongly disagree

	FRT1
	Investing is too difficult to understand

	
	
	
	

	FRT2
	I am more comfortable putting my money in a bank account than in the stock market

	
	
	
	

	FRT3
	When I think of the word "risk" the term "loss" comes to mind immediately

	
	
	
	

	FRT4
	Making money in stocks and bonds is based on luck

	
	
	
	

	FRT5
	In terms of investing, safety is more important than returns
	
	
	
	




[bookmark: _Toc102309803]Appendix B: questionnaire part 2
1. Please select your gender.
· Male
· Female
2. Please specify your age.
____
3. Please select your relationship status.
· Single 
· Married 
· Widowed 
· Separated 
· Divorced 
4. Are you pursuing, or have you completed, a Finance (major) or non-Finance degree?
· Finance 
· Non-Finance
5. If non-Finance, please specify your major.
______
6. What is your current occupation?
· Student 
· Private sector employee
· Public sector employee 
· Self-employed (business)
· Other (please specify)
______
7. If your occupation is not Student, which sector are you working in?
· Education 
· Engineering
· Medicine 
· Other (please specify)
______
8. Do you get pocket money?
· Yes 
· No 
9. If yes, how much (monthly)?
______
10. Do you have a bank account?
· Yes 
· No 
11. If yes, what type of account do you have?
· Current account
· Saving account
· Fixed account 
· Other (please specify)
______
12. Please select the bank account you have.
· Separate 
· Joint 
13. Do you have any personal financial investment?
· Yes 
· No 
14. If yes, what is the amount (Pakistani Rupees) you have invested?
______
15. Please select the type of investment you have made. Select all options that apply to you.
· Stocks
· Bonds
· Mutual funds
· Gold 
· Real estate
· Foreign currency
· Saving account or fixed account
· Other (please specify)
______

[bookmark: _Toc102309804]Appendix C: Harman’s test

	Total Variance Explained

	Factor
	Initial Eigenvalues
	Extraction Sums of Squared Loadings

	
	Total
	% of Variance
	Cumulative %
	Total
	% of Variance
	Cumulative %

	1
	7.940
	27.378
	27.378
	7.226
	24.917
	24.917

	2
	6.099
	21.030
	48.408
	
	
	

	3
	4.195
	14.466
	62.874
	
	
	

	4
	2.811
	9.695
	72.569
	
	
	

	5
	0.829
	2.859
	75.427
	
	
	

	6
	0.736
	2.537
	77.964
	
	
	

	7
	0.561
	1.933
	79.897
	
	
	

	8
	0.473
	1.633
	81.530
	
	
	

	9
	0.460
	1.588
	83.117
	
	
	

	10
	0.437
	1.506
	84.624
	
	
	

	11
	0.385
	1.327
	85.951
	
	
	

	12
	0.368
	1.269
	87.220
	
	
	

	13
	0.360
	1.241
	88.461
	
	
	

	14
	0.349
	1.205
	89.665
	
	
	

	15
	0.340
	1.172
	90.838
	
	
	

	16
	0.305
	1.052
	91.890
	
	
	

	17
	0.293
	1.010
	92.900
	
	
	

	18
	0.272
	0.938
	93.837
	
	
	

	19
	0.245
	0.846
	94.684
	
	
	

	20
	0.242
	0.834
	95.518
	
	
	

	21
	0.236
	0.815
	96.333
	
	
	

	22
	0.203
	0.700
	97.032
	
	
	

	23
	0.195
	0.672
	97.704
	
	
	

	24
	0.165
	0.567
	98.272
	
	
	

	25
	0.159
	0.548
	98.819
	
	
	

	26
	0.140
	0.483
	99.302
	
	
	

	27
	0.124
	0.427
	99.729
	
	
	

	28
	0.049
	0.170
	99.899
	
	
	

	29
	0.029
	0.101
	100.000
	
	
	

	Extraction Method: Principal Axis Factoring.



[bookmark: _Toc102309805]Appendix D: VIF values

	Constructs 
	Items
	Outer VIF values

	Financial anxiety 
	FA1
	3.417

	
	FA2
	3.634

	
	FA3
	3.376

	
	FA4
	3.889

	Fear of COVID-19
	FC1
	3.279

	
	FC2
	3.346

	
	FC3
	3.879

	
	FC4
	3.313

	
	FC5
	3.608

	
	FC6
	3.284

	
	FC7
	2.761

	Financial risk tolerance 
	FRT1
	2.719

	
	FRT2
	2.487

	
	FRT3
	2.418

	
	FRT4
	2.623

	
	FRT5
	2.276

	Investor optimism 
	IO1
	3.191

	
	IO2R
	17.891

	
	IO3
	4.764

	
	IO4R
	15.792

	
	IO5R
	11.912
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