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Abstract

:

In this paper, we investigate the contribution of behavioural characteristics to the financial literacy of UAE residents after controlling for demographic factors. Specifically, we test the relationship between financial literacy and behavioural biases such as representativeness, self-serving, overconfidence, loss aversion, and hindsight bias. Using data collected through survey questionnaires, we apply the methodology developed by the Organization of Economic Co-operation and Development (OECD) to compute financial literacy scores. Our overall results show that all behavioural biases except for overconfidence bias are positively related to financial literacy. Furthermore, some biases exhibit a stronger quantitative relationship with financial literacy than others. For example, hindsight bias displays the strongest link to financial literacy, followed by self-serving bias. The weakest but still statistically significant effect is loss aversion bias. Although biases, in general, have negative connotations, behavioural biases appear to be related to higher levels of financial literacy.
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1. Introduction


Research on behavioural finance (e.g., Baker et al. 2019) suggests that individuals, investors, and markets do not always act rationally and systematically deviate from optimal financial decision making. Behavioural finance draws insights, mainly from psychology and finance; considers financial behaviour in various market settings that may deviate from standard suppositions; and indicates that individual and market decisions are sometimes inefficient (Yoong and Ferreira 2013). Behavioural biases are often the driving force behind an individual’s financial inconsistencies. Kahneman and Tversky (1979) suggest that people make irrational decisions under risk and uncertainty and violate axioms of expected utility theory. Financial literacy is the ability to make informed judgments and effective decisions related to using and managing money (Noctor et al. 1992). Therefore, Baker et al. (2019) indicate that there exists a necessity to improve individuals’ behaviour concerning financial products and services. As economic and financial literacy are crucial for sound financial decisions, the impact of education on financial behaviour has increasingly been investigated by academics in recent years. For instance, in the form of financial literacy, education has a significant effect on risk-taking behaviour. Bianchi (2018), for instance, shows that more financially literate households rebalance their portfolios to hold a greater portion of riskier funds within their portfolios. These more literate households are also contrarian investors who rebalance their portfolios toward funds that have experienced relatively lower returns in the past.



According to Baker et al. (2019), only slight evidence is available on how individuals’ financial literacy and various demographic characteristics relate to behavioural biases, except for risk-taking behaviour. Of the studies in this area, Jonsson et al. (2017) show that financial literacy can mitigate disposition biases, while Kiymaz et al. (2016) indicate that overconfidence is related to financial literacy through investor sophistication. Carpena et al. (2019) highlight the limitations of financial education. They show that financial education improves financial awareness and attitudes but fails to improve longer-term behavioural outcomes. However, in conjunction with tailored interventions, financial education helps individuals circumvent behavioural constraints. Financial literacy may play a role in the way individuals react to certain situations within the confines of individuals’ behavioural biases. This point is even more valid in the context of a crisis (see Ramiah 2013), and we propose that individuals may react in a similar way during the novel coronavirus (COVID-19) pandemic.



While the virus outbreak is a human tragedy of many dimensions, its impact on the finance of individuals is alarming. Prior studies have purposefully investigated many scenarios around periods of turmoil, analogous to the COVID-19 outbreak, such as the Global Financial Crisis (GFC). For instance, Klapper et al. (2013) investigate financial literacy and the ability of individuals to deal with macroeconomic shocks. Of specific importance is their main question investigating whether less financially literate individuals can deal with financial crises. Bucher-Koenen and Ziegelmeyer (2014) investigate behavioural characteristics following losses experienced during the GFC. The authors find that households with lower financial literacy are more likely to withdraw entirely from investing in the equity market. This dynamic appears akin to loss aversion bias. We caution the reader from inferring that financial crises cause behavioural biases—empirical evidence does not support or disprove this assumption. We believe that an individual’s behavioural bias exists as an extension of their personality. Irrespective, these biases are easier to identify during potentially traumatic events such as the COVID-19 pandemic. Accordingly, an investigation of the relationships between behavioural biases of individuals, who experienced a financial shock,1 and financial literacy in the context of a crisis is of utmost relevance. Consequently, it is interesting to answer the question: What role do behavioural biases play in improving financial literacy?



Thus, the purpose of this paper is to investigate the effects of behavioural biases on the financial literacy of individuals during the COVID-19 crisis while controlling for demographics factors. The study focuses primarily on five behavioural biases: overconfidence bias, loss aversion bias, hindsight bias (i.e., overreaction to new information), representativeness bias, and self-serving bias and their role in explaining the financial literacy of individuals in times of a crisis.



Research has shown that overconfident individuals (e.g., investors) have a strong faith in their intuitive reasoning, abilities, and judgments (Pompian 2006). Barber and Odean (2000) find that individual investors often exhibit overconfidence bias, which leads to excessive trading and poor performance. Camerer et al. (1989) show that individuals who exhibit hindsight bias tend to be overconfident and overreact to new information. Chen et al. (2007) find that investors extrapolate recent past returns of stocks they purchase. This evidence indicates that investors tend to exhibit representativeness bias by extrapolating the results of past return stock they purchase to recent investments while also being loss averse and expecting to earn higher returns without considering associated risks (Chen et al. 2007).



Although research has investigated the impact of behavioural biases on the performance of investors and individuals, little research exists on how financial literacy relates to behavioural biases or demographics. Baker et al. (2019), for instance, focus on an everyday context rather than a crisis. There has also been little investigation relating to an emerging market, such as the UAE. The UAE is the site under study as it is an emerging market that is transitioning gradually toward a developed country status. The UAE has a population of 10 million and a GDP of USD 371 billion (GDP per capita of USD 37,500) (Statista 2021), and since 1997, the UAE dirham has been pegged to the US dollar at a rate of AED 3.6725 per USD 1. The COVID-19 pandemic has had severe economic and financial consequences on the UAE economy and the population. In addition, individuals within the UAE have access to retirement funds and interact with businesses domestically and internationally. This access and these connections also expose the UAE to crises such as the COVID-19 pandemic. More importantly, the UAE is among the first countries that (1) implemented a stimulus package and (2) opened its economy with social distancing rules.



Our findings show that all significant variables (hindsight, self-serving, loss aversion, and representativeness bias) have a positive statistical relationship with financial literacy. This trend indicates that respondents with any of these behavioural biases have a higher financial literacy than the respondents who do not exhibit them. Overconfidence bias does not show a significant relationship with financial literacy. We note, and reiterate, that these biases are likely to be present in non-crisis periods; however, crisis periods provide a natural event that allows us to measure the biases. Given that losses and financial hardship are likely to be prevalent during crisis periods, measuring biases such as loss aversion and hindsight biases, amongst others, is easier to detect. The ability to detect these biases provides stakeholders, policymakers, and risk managers with information about the resilience or fragility of the population which will, in turn, provide information on methods to recover from crises such as the COVID-19 pandemic.



The paper is structured as follows. The following section reviews the relevant literature involving the behavioural biases of individuals and financial literacy, followed by the research design and the questionnaire in Section 3. Section 4 presents the empirical findings, followed by a conclusion.




2. Literature Review


2.1. Financial Literacy


Financial behaviour and the financial attitude of individuals help determine their financial decisions in terms of financial management, personal financial budgeting, or how individuals decide investment strategies. Prior research demonstrates that financial attitude positively affects financial literacy (Ameliawati and Setiyani 2018; OECD 2013), financial planning (Agarwal et al. 2015; Atkinson and Messy 2012; Lusardi and Mitchell 2011), and a higher tendency to save (Agarwal et al. 2015; Atkinson and Messy 2012).



Understanding how people make financial decisions can advance understanding of how people prepare and recover from adverse events such as the COVID-19 pandemic. This section presents the financial planning literature covering retirement planning, superannuation, and insurance and highlights the importance of financial and economic knowledge contributing to sound financial decisions. In addition, we consider the literature on the demographic factors (gender, age, and income level) that influence these decisions.



Financial literacy and its importance in achieving financial wellbeing have been widely investigated, particularly for retirement planning. For example, Bernheim and Garrett (2003) state that a positive change in financial literacy positively affects retirement planning. Lusardi and Mitchell (2007) demonstrate that inefficient retirement planning can be a result of insufficient knowledge of economics and finance, which also confirms the findings of van Rooij et al. (2007) and Agnew et al. (2012). The most salient factors affecting retirement planning are personal finance (e.g., tax, savings pattern, estate planning) and retirement (e.g., longevity and health risk, insurance coverage, risk of bankruptcy, and clients who stay home instead of moving to care centres). Moreover, risk (i.e., inflation, debt management, market risk, and liquidity risk) and investments (i.e., diversification, asset allocation, clear financial goals, and number of meetings with clients) (Chowk et al. 2016; Delpachitra and Beal 2002; Frank 1935; Ng et al. 2011; van Rooij et al. 2011) also affect retirement planning decisions. These studies document the various factors that are important when conducting any analysis in financial planning.



Many countries around the world use pension funds as a valuable type of retirement plan whereby employers make contributions on the employees’ behalf. These funds are distributed to employees when they retire. The US, for instance, has 401(k) pension plans as well as traditional pension plans, generally consisting of defined benefit plans or a defined contribution plan. In contrast, a defined contribution plan bases payments on the employee’s balance at retirement, which is a function of the employer’s employee’s monetary contributions. The UAE has similar characteristics in that there are fund managers that manage employees’ funds. The employee’s retirement benefits are called a gratuity which the employer holds as a liability until retirement. Australia also has a very similar structure to the US (and the UAE). More importantly, there is a large body of academic research into Australian retirement funds, namely superannuation funds, which cover several aspects of financial literacy. The fundamental elements associated with pension plans are categories of funds (ANZ Survey of Adult Financial Literacy in Australia 2008; Newell 2006; Rice and McEwin 2002), taxation (ANZ Survey of Adult Financial Literacy in Australia 2008; Ingles 2009; Rothman 2003), safety and security (Clare 2013; Clark et al. 2019; Morling and Subbaraman 1995; Rothman 2003, 2011), superannuation fees and disclosures (Finch 2005; Rice and McEwin 2002), superannuation contributions (Clare 2013; Fernandez 2007; MLC 2012; Rothman 2011), and relevant information sources (ANZ Survey of Adult Financial Literacy in Australia 2008).



Gallery (2002) claims that having insufficient information and the difficulty of understanding the architecture of the financial planning systems are why the public is unable to select a fund. Other studies, such as Fry et al. (2007), suggest that it is highly probable that people with inadequate financial knowledge change pension funds, ignore the returns offered by superannuation funds, and are uninformed of the market risk from changing their funds. Babiarz and Robb (2014) find that more financially knowledgeable and confident households are more likely to maintain emergency funds, supporting the growing literature on the relationship between financial knowledge and economic behaviour.



Furthermore, financial literacy is related to education level, profession, homeownership, health, and age, as shown by Xue et al. (2019). While Xue et al. (2019) document a level of financial illiteracy in elderly citizens, people 18 to 24 years are unaware of how many funds they hold in their pension plan (ANZ Survey of Adult Financial Literacy in Australia 2008). Following these examples, the extensive body of research into Australian superannuation funds and the similarities between Australian and UAE funds indicate expected associations between individuals’ financial literacy and their behaviour concerning UAE retirement funds.



According to Lin et al. (2019), it is essential to consider the frequency of meetings with advisors, social networks, publications, workshops, and any other additional information. Gender is a salient demographic factor as per the studies of Jefferson (2005) and Noone et al. (2010), who suggest that household responsibilities, low levels of education, and earnings cause inadequate retirement planning in women. Bernasek and Shwiff (2001) argue that women are more risk-averse when making investment decisions. Additionally, Grable and Joo (2001) argue that women are more likely to ask for financial advice than men. The above-cited literature highlights demographic factors such as gender, age, education, marital status, residency, and nationality as factors influencing financial literacy. In addition, economic factors can also be influential, such as income, employment status, presence of children in the household making financial decisions, homeownership, and sources of financial advice.




2.2. Behavioural Biases


Another stream of literature worth considering is the behavioural finance literature, arguing that individuals are not always rational. Irrationally acting individuals are more likely to follow what others do and avoid losses more than seek gains. They also believe in their abilities during good times while blaming external factors for their failures, explaining errors by heuristics and behavioural biases (Chowk et al. 2016; Tversky and Kahneman 1974; Kahneman and Tversky 1979). Chowk et al. (2016) argue that the prevalent financial biases include loss-aversion, self-serving bias, representativeness, and overconfidence.



Behavioural biases are not necessarily negative. In some circumstances, they may lead to better outcomes. For example, loss aversion bias (i.e., the perception of loss by individuals as psychologically or emotionally more severe than an equivalent gain) deters risk-taking, leading to savings (Kahneman and Tversky 1979). Studies of loss aversion bias (Kahneman and Tversky 1979; Rabin 1998; Shalev 1996) show that the pain of losing outweighs the satisfaction of an equal gain. This imbalance leads to a tendency of evading losses over seeking gains. Similarly, Guthrie (2003) shows that people tend to seek risk in order for them to avoid a loss, but it is less probable for them to consider a risky strategy to achieve or increase gains.



Another well-documented bias is self-serving bias, which attributes personal factors to positive outcomes but external, situational factors to adverse outcomes (Kahneman and Tversky 1972). Miller and Ross (1975) and Zuckerman (1979) classify the factors people attribute their success or failure into either internal or external factors. Self-serving bias occurs when an individual blames the failure on factors outside their control but attributes the success to their skills and abilities. Daniel et al. (1998) and Malmendier and Tate (2008) show that this bias results in (1) under- and over-reaction in the securities market, (2) poor acquisition decisions, (3) an over-reliance on debt financing, (4) an unnecessary increase in stock re-purchases, and (5) small and infrequent dividend payouts. Mezulis et al. (2004) argue that self-serving bias is the most common bias among individuals.



A common interpretation of representativeness bias defined by Grether (1980), Barberis et al. (1998), Kahneman and Tversky (1979), and Tversky and Kahneman (1974) is that people displaying this bias tend to see and consider patterns that have no fundamental basis while ignoring the probabilities associated with the scenario. Moreover, as Mitchell and Utkus (2004) indicated, an essential element of this bias is the tendency to change an arrangement when new information is available while disregarding previous knowledge related to the choice, especially when the decision is hard.



Kahneman and Tversky’s (1979) study on availability and representativeness highlighted scenarios whereby people convince themselves, after an event, that they accurately predicted the scenario before it happened. This behavioural trait is known as hindsight bias. Individuals suffering from this bias tend to use the phrase knew-it-all-along. Fischhoff (1975), Fischhoff and Beyth (1975), and Wood (1978) describe this bias as the tendency for individuals to change their perception once they already know an outcome. In recent studies, Chelley-Steeley et al. (2015) show that individuals exhibit greater hindsight bias when they earn more in a financial market-oriented environment. The authors also suggest that better investment performance may result in increased hindsight bias which, in turn, may also produce a degree of overconfidence. Hindsight bias is also prevalent in Australian Independent Director roles, where bias influences the evaluation of these directors’ performance (Bryce et al. 2021). As such, hindsight bias is prevalent in many settings, from ordinary households to company boardrooms.



As suggested previously, Baker et al. (2019) indicate that slight evidence exists on how financial literacy relates to behavioural biases. This slight evidence entails recent studies into the disposition effect (Jonsson et al. 2017), overconfidence (Kiymaz et al. 2016), and tailored interventions aimed at helping individuals circumvent behavioural constraints (Carpena et al. 2019). Given this dearth of literature and the notion that financial literacy helps individuals recover, or mitigate, from potentially traumatic experiences, this study aims to add to the literature on financial literacy and behavioural biases within the context of the COVID-19 pandemic. Based on the existing literature and the highlighted literature gap, we investigate these behavioural biases concerning individuals and household financial recovery from the COVID-19 pandemic in this paper. This paper examines five behavioural biases: representativeness, self-serving, overconfidence, loss aversion, and hindsight.





3. Research Design


3.1. Questionnaire


We use a similar methodology to that used by Asbi et al. (2020), Chowk et al. (2016), Greer et al. (2000), Linsky (1975), Ramiah et al. (2014, 2016), Sudman et al. (1996), and Gerth et al. (2021) to develop our questionnaire. Following the ethics approval from the American University of Dubai, we interviewed 11 UAE households financially affected by the pandemic to align the prior literature with the effects of the COVID-19 pandemic. This exercise was fruitful in that we were able to: (1) identify charitable programs that emerged during the pandemic (COVID-19 appeal, Community Solidarity Fund against COVID-19, and Together We Are Good program); (2) confirm the various relief packages offered by UAE banks; (3) identify that the lockdown period turned into a forced savings mechanism; (4) understand that seasonality adds to the resilience of particular businesses; (5) recognise that online platforms acted as a revenue stream; and (6) identify travel and leisure as a loss not documented in the literature.



The interviews with these 11 UAE households were crucial to the extent that they identified missing elements in our original, pilot questionnaire. Incorporating refinements gleaned from interviews, a comprehensive questionnaire was developed and used for data collection.2 Due to the social distancing rule imposed during the pandemic period, the traditional face-to-face data collection method was not appropriate due to the risk of infection. Consequently, we advertised the survey via online social media platforms such as LinkedIn, Facebook, WhatsApp, university portals, and emails. The data was collected from interested individuals through a survey platform facilitated by SurveyMonkey. We had over 1500 views on LinkedIn immediately after posting the questionnaire. The interested parties were university professors, research houses, banks, corporate finance specialists, business strategists, salespersons, portfolio managers, and many others. The quick response (QR) code reader seems to have made it easier and more time-efficient for respondents to complete the survey using their smartphones.



Our methodological approach differs from the above-cited papers. We used a snowballing sampling approach to send emails to several UAE residents from our mailing lists. Some of the emails involved inviting the recipients to participate in the survey. In contrast, another stream of emails requested that the recipients forward the link to other people they suspect have experienced losses from the pandemic. We used similar strategies across the entire online platform to increase our response rate and to remain within our budget. Furthermore, we also shared our questionnaire with a group of final year master’s students at the University of Wollongong in Dubai with the sole purpose of collecting more data and allowing students to use their collected data to conduct analyses related to educational purposes. A caveat of the snowballing approach is that it does not allow us to have a response rate, given that we did not have a targeted audience.



In total, our questionnaire had 11 questions (nine closed-ended and two open-ended), and each question has sub-questions (total of 52 questions). Respondents needed between 20 and 30 min to complete the survey, consistent with earlier studies by Bezhani (2010) and Truell et al. (2002). Based on our survey design, the time commitment of our respondents reflects the quality of the data collected. Question 1 documents factors such as gender, age, income level before COVID-19, marital status, residency status, level of education, the industry of employment, employment status, duration of residency in the UAE, ethnicity, homeownership, number of children living with respondent, household size, who manages household finances, the source of financial advice, and geographical location.



Question 2 aims at collecting information about the various losses encountered during COVID-19 and their corresponding recovery time. The variables for loss are adopted and adapted from Asbi et al. (2020). We added travel and leisure as an extra variable based on the in depth-interviews that we conducted. With regard to the loss variables, respondents answered in both financial terms (UAE dirhams) and on a five-point Likert scale ranging from 1 for “no loss” to 5 for “total loss”. For the recovery variables, we collected data in months. Question 3 deals with health information, while Question 4 covers retirement planning. Questions 5 and 6 capture pension plans and insurance. Although Question 7’s heading states it is the investment section, we use this section to conceal the behavioural biases questions similar to Asbi et al. (2020), Chowk et al. (2016), and Ramiah et al. (2014, 2016). Question 8 is about financial planning and COVID-19. In contrast, Question 9 collects data on various tools to recover from the current pandemic, including our variables of interest—bank relief schemes. The last two questions are open-ended questions around COVID-19 impacts and finance in general.



We adapt questions from Asbi et al. (2020), Chowk et al. (2016), and Ramiah et al. (2014, 2016) to construct questions measuring financial bias, specifically representativeness, self-serving, overconfidence, loss aversion, and hindsight biases. We follow the definitions set by Kahneman and Tversky (1979) and Tversky and Kahneman (1974) and the application of the definitions made by Asbi et al. (2020), Chowk et al. (2016), and Ramiah et al. (2014, 2016).




3.2. Construction of Financial Literacy Scores


The empirical analysis in this paper consists of two parts: (i) the construction of financial literacy scores and (ii) the regression modelling that incorporates the information found in the construction of the financial literacy scores. Regarding the former, the computation of the financial literacy scores follows the methodology developed by OECD/INFE (2015).3 Since our questionnaire differs from the one conducted by the OECD in terms of scope and context, we adapted the score calculations while keeping its primary purpose unchanged. The ultimate aim of the measure is to gauge the respondent’s financial knowledge, financial behaviour, and financial attitude. In order to do so, the score includes five categories: (i) financial advice, (ii) retirement planning, (iii) pension planning, (iv) insurance purchase behaviour, and (v) financial instruments. Through a battery of five-point Likert-scale questions, each category intends to elicit the respondent’s financial characteristics. The maximum achievable score is 105 points. A higher score represents a higher degree of financial literacy, a lower score a lower degree of financial literacy.4



In order to facilitate better understanding and comparability, we follow Morgan and Trinh (2019) and convert the different indicators into a common z-score. Calculation of the score is as follows:


  s c o r  e z  =    (  s c o r e −   s c o r e  ¯   )    s c o r  e  s d      



(1)




where the variable   s c o r  e z    is the normalised,   s c o r e   is the non-normalised financial literacy score for each individual,     s c o r e  ¯    is the average score across all 446 respondents, and the standard deviation of the financial literacy score variable is   s c o r  e  s d    .



Figure 1 shows a histogram of the variable   s c o r  e z   . The distribution skews to the positive with the central mass of observations (59%) to the left of the mean. It demonstrates that 59% of the respondents have a degree of financial literacy below average and 41% above average. Furthermore, 23% are one standard deviation, and approximately 3% are two standard deviations, to the right of the mean, a trend indicating that a quarter of all respondents are highly skilled in financial matters.



Figure 2 sub-divides the analysis by gender. It shows that in our sample, compared to men, more women have financial literacy scores at the bottom of the spectrum. Furthermore, relatively more men have higher scores above the average. Nevertheless, women dominate the proportion of respondents who have financial expertise 1.5 standard deviations above the mean.



Figure 3 decomposes the financial literacy score into age groups (15–30, 31–45, 46–60, and 61+). It shows that the respondents in the lowest age group exhibit the highest proportion of scores at the bottom of the spectrum. As the age bracket increases, financial literacy increases. The proportion of respondents experiencing a financial literacy score of −1 drops by about two-thirds for the 46–60 group. For the last age group, no respondent exhibits a score as low as −1. This descriptive analysis leads us to believe that younger respondents exhibit a higher degree of financial ignorance than people at a higher age.



Figure 4 presents financial literacy by income group. It shows that the relationship is not linear. Financial literacy seems to increase until the AED 10,001–29,000 income bracket and after that decreases again. As expected, we find high-income groups exhibit a proportionately lower level of financial ignorance or a higher level of financial literacy.





4. Empirical Results and Discussion


4.1. Descriptive Statistics


Figure 5 shows the respondent age decomposition. The dataset consists of 446 respondents, out of which 40% are female and 60% male. Regarding age, 54% are between 31 and 45 years. The proportion of under 30 years is 25%, between 46 and 60 years is 18%, and above 60 years is 3%.



Regarding the income levels of our respondents, displayed in Figure 6, 42.5% of the respondents have monthly earnings between AED 10,001 and AED 29,000. Around 22% earn between AED 3001 and AED 10,000, 16.5% earn between AED 29,001 and AED 40,000, 9.5% earn above AED 40,001, 4.5% earn less than AED 3000, and around 5% prefer not to answer.



Table 1 describes the characteristics of the five behavioural biases studied. The table shows that loss aversion and representativeness biases are the most common biases, with 180 respondents exhibiting the former and 177 the latter. Overconfidence bias, with 24 observations, is the least common. Furthermore, for the whole range, men are more prone to exhibit behavioural impediments than women. The data show that the second and third income groups (3001–10,000 and 10,001–29,000) exhibit the most cases of behavioural biases compared to the others in terms of monthly earnings. Finally, the two youngest age groups (15–30 and 31–45) are more prone to behavioural disorders.




4.2. Empirical Evidence


In order to analyse the empirical relationship between (mis-)behaviour and financial literacy rates, we estimate the following model:


  F  L i  =  β 0  +   ∑   r = 1  6   β r  ∗ B i a  s  r , i   +   ∑   n = 1  3   β n  ∗ C o n t r o  l  n , i   +  ε i   



(2)




where the dependent variable FL is the financial literacy z_score calculated above for individual i, (i = 1, …, 446). As mentioned in Section 2.2, the study focuses on five different behavioural biases: hindsight, self-serving, overconfidence, loss aversion, and representativeness bias. These categories appear in the variable Bias, where r determines the individual bias classification (r = 1, …, 6).5 The second set of exogenous variables, Control, controls for socio-economic and demographic factors. The n different factors are gender (male, female, and others), age (i. 15–30, ii. 31–45, iii. 46–60, and iv. 60+), and income (i. AED 0–3000, ii. AED 3001–10,000, iii. AED 10,001–29,000, iv. AED 29,001–40,001, v. AED 40,001+ per month, and vi. Prefer not to say).6,7 The statistics for the dependent variable, its underlying concept, and the control variables age and income can be found in Table 2.8



We use ordinary least squares (OLS) to model Equation (1) for comparison purposes and ease of reproducing our results. We apply adequate care during the estimation process to comply with the classical linear regression function assumptions. Consequently, the statistical behaviour of the residual terms and the parameter values were analysed and adapted where necessary. Furthermore, to prevent misleading diagnostic tests, we calculated the variance as an exponential function of the covariates specified in the model. The last step is necessary because OLS explicitly assumes that the residuals of the variables are constant, which does not apply to our data. Concerning the stability of our results, we use the method-of-moments estimation technique as a robustness test. We obtain the same qualitative and quantitative results by assuming predeterminedness and imposing the moment condition of non-stochastic covariates.



The empirical results for Equation (1) appear in Table 3.9 To view the full regression model, please see Table A1 in Appendix A. The overall statistical model is significant at a 1% significance level. The coefficient of determination assumes a value of 0.4180, which indicates that the regression covariates explain 41.8% of the variability in the financial literacy score. In the realm of cross-sectional empirics, this signifies a high explanatory power of our empirical specification. Furthermore, except for the two variables capturing the overconfidence bias, all variables are statistically significant, at least at a 5% significance level.10



All significant variables (hindsight, self-serving, loss aversion, and representativeness bias) have a positive statistical relationship with the dependent variable, the financial literacy z_score. The positive coefficients mean that the respondents who exhibit any of these behavioural biases have a higher financial literacy score than the respondents who do not exhibit them. For example, a respondent who inhibits hindsight bias has a financial literacy z_score of 0.7134 standard deviations higher than a respondent that does not inhibit the hindsight bias. Overconfidence bias does not show a significant relationship with financial literacy.



Furthermore, the regression results, based on the coefficients of biases, suggest that some biases exhibit a stronger quantitative relationship with financial literacy than others. For example, having a coefficient value of 0.7134 for the hindsight bias exhibits the most substantial relationship with financial literacy. The second strongest is the self-serving bias with a coefficient of 0.5527, followed by the representativeness bias with a parameter value of 0.5299. The weakest statistically significant covariate is the effect of the loss aversion bias with a coefficient value of 0.4569. These numbers show that each behavioural bias shares an individual statistically robust relationship with the respondents’ financial literacy.





5. Conclusions


Research in financial literacy is an increasing focus of scholarly debate. Prior research shows that many factors influence financial literacy, with knowledge about personal finance at its core. Our research investigates if cognitive and behavioural biases influence the financial literacy of individuals in times of crisis. Despite the extensive literature on behavioural finance, limited academic research (e.g., Baker et al. 2019) has attempted to unravel the relationship between financial literacy and behavioural biases, particularly the behaviour of individuals during the crisis period. Therefore, this study examines the presence of behavioural biases using a sample of individuals who exhibited a loss in the UAE during the COVID-19 context.



Our main results show that behaviourally biased people tend to perform better at their level of financial literacy. Individuals with a high level of hindsight biases believe that certain adverse events will happen one day as they constantly use the phrase “I knew it will happen”. We suspect that people prone to this bias tend to research certain events before their occurrence to prepare themselves against any potential negative outcome. The research for the potential solutions is what improves their financial literacy. Such finding is consistent with the study carried out by Asbi et al. (2020). People with the loss aversion bias will similarly mitigate the risk of a potentially harmful outcome as they feel more financial pain from events with potential adverse outcomes (such as a crisis). We argue that to prevent the pain from any potential loss, they explore mitigating financial solutions that contribute to their financial literacy, an affirmative finding relating to the earlier study by Ramiah et al. (2016). As for representativeness bias, people tend to look at a pattern and, when detecting a possibility of a negative outcome, act on it before others. Their actions lead to finding the correct financial solution, which implies a higher financial literacy score, confirming the findings of Gerth et al. (2021).



Despite the challenges academics face in publishing in this field, we contribute to this important debate by looking at the behavioural attributes. We remain convinced that industry partners (as evidenced by the interest of LinkedIn) have a strong interest in this area. Our unique contribution to this field is establishing a link between behavioural biases, such as representativeness, self-serving, overconfidence, loss aversion, and hindsight, and financial literacy. We can also show the order of importance regarding these biases: hindsight bias, self-serving bias, representativeness bias, and loss aversion bias. The financial planning industry increasingly recognises the importance of behavioural biases, as evidenced by its inclusion in planning software such as Xplan, which includes a behavioural section. Practitioners believe it is a crucial element as it helps them to understand their clients. Our study is documenting this market occurrence.



We caution readers from generalising the findings of this study as it is based on the UAE which is a developing economy but highly influenced by the economic activities of the region and the globe. Additionally, the behaviours of the individuals and households in the UAE may not represent the behaviours of people in other countries. Indeed, as we have polled individuals and measured their biases during the crisis, and not before, we cannot make inferences on the evolution of biases in people or, indeed, whether there are differences between crisis periods and non-crisis periods. However, future researchers could focus on investigating the behavioural biases during the COVID-19 pandemic period of individuals in developed and developing countries. Additionally, as a comparison, polling the same survey participants in the future would identify any differences in behaviour. In terms of the technical feasibilities of our estimation method, our regression modelling approach only tests for statistical correlation, not for causation. Consequently, cause-and-effect relationships cannot be assumed. We leave such considerations for further research.
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Table A1. Full regression results.






Table A1. Full regression results.





	Variable
	Coefficient
	t-Statistics





	Constant
	−0.5629 ***
	−4.92



	Hindsight bias
	0.7134 ***
	5.48



	Self-serving bias
	0.5527 **
	2.47



	Overconfidence bias I
	0.1803
	0.56



	Overconfidence bias II
	0.0495
	0.19



	Loss aversion bias
	0.4569 ***
	3.72



	Representativeness bias
	0.5299 ***
	4.30



	GenderFemale
	0.0073
	0.09



	Age31–45
	0.0459
	0.49



	Age46–60
	0.3786 ***
	2.76



	Age60+
	0.1822
	0.47



	Income3001–10,000
	0.0623
	0.49



	Income10,001–29,000
	−0.0870
	−0.67



	Income29,001–40,000
	0.0209
	0.13



	Income+40,001
	−0.0773
	−0.31



	IncomePrefer not to say
	0.6349 *
	1.78







Note: ***, **, and * signify significance at the 1%, 5%, and 10% level, respectively.














Note


	
1

	

Financial shock refers to any expense or loss of income that individuals or households do not plan for when budgeting (Pew Trust 2015).






	
2

	

For brevity, the questionnaire questions have not been included; however, they are available upon request from the authors.






	
3

	

Another paper that follows this method is the work by Morgan and Trinh (2019). The authors apply these calculations in order to find the determinants of financial literacy in Cambodia and Vietnam.






	
4

	

To construct the financial literacy score, the total sum of the questions for each category is added up. Consequently, the score might range from 0 (total financial ignorance) to 105 (total financial literacy).






	
5

	

Note that we have five different behavioural biases, but six different bias variables. The reason is that overconfidence can be captured through two different behavioural patterns. Therefore, we assign two different variables to it.






	
6

	

The regression model under Equation (1) might potentially suffer from reverse-causality. That is, there might be feedback effects coming from the independent to the dependent variable and back. In order to avoid such a problem, instrumental variable estimation might be used. The data obtained, unfortunately, do not allow us to construct instruments to control for such an issue. We leave this shortcoming to further research.






	
7

	

The reader should be cautious about the interpretation of the results. Regression modelling in its present form solely means a statistically robust relationship between variables. It does not refer to causality. We leave the issue of causality between the variables for further research.






	
8

	

To not duplicate the information given, we refrain from discussing the results represented by Table 2 and encourage the reader to study Section 4.2: Empirical Evidence. Furthermore, the control variable gender is not presented. The reason is that the variable is a dummy variable, and therefore numerical analysis as shown in Table 2 is meaningless.






	
9

	

For ease of interpretation and display, the control variables have been omitted from Table 3. They were, nonetheless, included in the model, Equation (1). Furthermore, the results have been estimated considering a heteroscedasticity-consistent variance-covariance matrix.






	
10

	

As a robustness test, the same model was estimated using the method-of-moments estimation technique. In order to do so, we assumed predeterminedness and the moment condition of non-stochastic covariates. The quantitative and qualitative results remain the same.
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Figure 1. Histogram of financial literacy scores. 
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Figure 2. Financial literacy scores by gender. 
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Figure 3. Financial literacy scores by age group. 
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Figure 4. Financial literacy scores by income group. 
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Figure 5. Age decomposition. 
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Figure 6. Income decomposition. 
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Table 1. Behavioural biases.
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Gender

	
Income

	
Age




	
Bias

	
N

	
Male

	
Female

	
>3000

	
3000–10,000

	
10,001–29,000

	
29,001–40,000

	
>40,000

	
Prefer Not to Say

	
15–30

	
31–45

	
46–60

	
61+






	
Hindsight bias

	
60

	
47

	
13

	
4

	
24

	
13

	
11

	
3

	
5

	
22

	
26

	
12

	
0




	
Self-serving bias

	
30

	
20

	
10

	
4

	
4

	
7

	
5

	
8

	
2

	
12

	
13

	
4

	
1




	
Overconfidence bias I

	
14

	
11

	
3

	
5

	
2

	
3

	
2

	
1

	
1

	
4

	
9

	
0

	
1




	
Overconfidence bias II

	
14

	
13

	
1

	
4

	
4

	
2

	
2

	
1

	
1

	
5

	
9

	
0

	
0




	
Loss aversion bias

	
180

	
113

	
67

	
20

	
51

	
65

	
25

	
12

	
7

	
66

	
87

	
22

	
5




	
Representativeness bias

	
177

	
110

	
67

	
22

	
55

	
62

	
22

	
12

	
4

	
65

	
86

	
23

	
3
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Table 2. Summary statistics.
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	Variable
	N
	Mean
	Median
	Std. Dev.
	Min.
	Max.





	score
	446
	26.3
	19.0
	25.9
	0
	92



	scorez
	446
	0
	−0.28
	1.0
	−1.07
	2.54



	Age
	446
	33
	38
	10.5
	29
	65



	Income
	428
	16,562
	20,000
	12,247
	2000
	55,000
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Table 3. Regression results.






Table 3. Regression results.





	Hindsight Bias
	Self-Serving Bias
	Overconfidence Bias I
	Overconfidence Bias II
	Loss Aversion Bias
	Representativeness Bias





	0.7134
	0.5527
	0.1803
	0.0495
	0.4569
	0.5299



	(5.48 ***)
	(2.47 **)
	(0.56)
	(0.19)
	(3.72 ***)
	(4.30 ***)







Note: Values in brackets below the coefficients represent their respective t-statistics. ***, **, and * indicate significance at the 1%, 5%, and 10% level, respectively.
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