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Abstract

:

This paper presents an incentivized experiment analyzing the role of demographic characteristics in individual decision-making under uncertainty. Reactions to a natural source of uncertainty, payoffs in a TV game show, were measured using Fuzzy-set Qualitative Comparative Analysis (fsQCA), allowing us to identify multiple configurations of causal conditions that are sufficient for individuals to prefer an uncertain payoff to a sure gain, and, thus, lower risk aversion. This paper found evidence of preference for uncertainty, measured as willingness to play for an uncertain payoff, in individuals with characteristics most commonly present in the literature: being male; young; childless; with studies in finance or similar areas. This paper also shows that conditions that would not justify the preference for uncertainty according to the literature (an older individual or having children), when combined with other conditions, change contestants’ behavior regarding preference for uncertainty. Individuals that are both older and single, and individuals that have children combined with education in finance, show an inverse effect on preference for uncertainty.
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1. Introduction


Decision-making is a complex process that usually involves several levels of uncertainty. Given the importance of decision-making and its consequences, it is essential to understand how individuals make their decisions, and how individual characteristics affect the preference for uncertainty.



Several empirical studies analyze the relationship between decision-making under uncertainty and the characteristics of individuals ([1,2,3,4,5,6]). The characteristics previously proposed and investigated as possible determinants of the individuals’ decision-making under uncertainty include, among others: gender, age, marital status, number of dependents, and education. Similarly, other variables can influence the decision-making under uncertainty, such as ethnicity ([7]), geographic location ([1]), or wealth ([1,2]).



We defined preference for uncertainty when an individual chooses a stochastic payoff rather than a guaranteed gain. In our study, preference for uncertainty occurs when a contestant decides to Game, having a 25% chance of winning a higher payoff if the answer is correct, and a 75% chance of lowering his current payoff if the answer is incorrect, instead of opting for No Game, guaranteeing a payoff, with a lower certain value. This concept is associated with risk-seeking behavior under uncertainty in the existing literature.



The aim of this paper is to disentangle the role that individuals’ characteristics can play in individual decision-making under uncertainty, more specifically, to assess the complexity of the relationships between the variables and the preference for uncertainty. Based on the analysis of 401 episodes of the JOKER television contest, we measured the impact of individual characteristics in decision-making under uncertainty. Results show evidence of preference for uncertainty when the contestant is male; young; without children; and with studies in finance. This paper also demonstrates that combinations that were not expected to justify the preference for uncertainty, according to the literature, namely being older or having children, when combined with being single or having studies in finance, respectively, show a behavior of preference for uncertainty.




2. Literature Review


This section presents a review of the relevant literature, which is divided into sub-sections with a brief review of each individual characteristics that affect a preference for uncertainty.



2.1. Gender


Many empirical studies explored gender differences to explain the preference for uncertainty in terms of decision-making ([1,8,9,10,11,12]). Most empirical literature is consensual regarding the fact that women are more averse to uncertainty than men ([6,13,14,15,16,17,18]).



Two of the first empirical studies that looked at the differences between women and men in decision-making under uncertainty were conducted by Cohn et al. [19], who collected data from a survey to clients of an American brokerage firm, and Riley and Chow [1], who used data on the actual allocation of assets of a random sample of the population of the United States of America. Both studies concluded that men tend to prefer investments with more uncertain returns.



Subsequent studies, such as the one by Bajtelsmit and Vanderhei [8], concluded that, even when controlling for variables such as wealth and age, women generally choose pension fund options with less uncertainty of return. Similarly, Sunden and Surette [9] used data from the Survey of Consumer Finances—between 1992 and 1995—and reported that women tend to choose less risky pension funds. Warner and Cramer [20] explored the saving behaviors of baby boomers and found similar results. Based on a laboratory experiment, where individuals are asked to choose between five alternative options that differ in terms of expected return and variance, Eckel and Grossman [21] concluded that men choose, on average, riskier options with higher expected returns. Motivated by the work of Kahneman and Tversky [22], the former authors also demonstrate that the highest average level of risk aversion in women remains both in the domain of losses and in the domain of gains.



Jianakoplos and Bernasek [14] explored the gender difference in the preference for uncertainty in asset allocation, and concluded that single families headed by women, or couples, are more risk averse than families headed by single men. Men tend to have higher levels of confidence than women, and, in this sense, are willing to take more risk in their decisions ([23,24,25]). Byrne and Worthy [26] suggest that men and women differ in decision-making because women tend to decide according to the frequency of the reward, or they search for options that offer consistent rewards even if smaller, whereas men look for options with the highest possible returns. These conclusions are also corroborated by the study developed by Barber and Odean [23], in which they concluded that men have higher levels of confidence than women, and, in this sense, tend to opt for the preference for uncertainty in their investments. This study demonstrates, therefore, that men are more confident regarding investments, which makes them assume a riskier profile. Dwyer et al. [27] demonstrate that gender differences in decision-making under uncertainty can be driven by a financial knowledge divergence between men and women. These authors conducted a study with a sample of 2000 investors in mutual funds and found that women take less risk than men in their investment decisions. However, when monitoring knowledge about financial markets and investments, the differences between genders become significantly reduced, with a greater risk-taking being shown by the female gender. A similar conclusion is presented in the study by Bajtelsmit and VanDerhei [8], and even though they show that women invest a relatively larger fraction in low-risk assets, when compared to men, the authors justify that this difference between genders can be explained by the socioeconomic status, wealth, or financial knowledge, which the authors were unable to monitor in their study. However, Jetter and Walker [28] tested for how gender might influence performance and preference for uncertainty in contests, concluding that women appear to be more aggressive and (marginally) more competitive, as well as taking on more risk.




2.2. Age


Several studies focused on another demographic—age—and concluded that older individuals are more averse to uncertainty when compared to young individuals ([3,29,30,31,32,33,34]).



According to Aren and Canikli [34], the main explanatory factors are the fact that older individuals prefer investments without uncertainty, assuming lower but consistent returns, due to the reduction of their cognitive abilities in terms of information analysis regarding investments with uncertain returns.



However, the literature is not always consistent. Some authors reveal that the choice for uncertain investments increases until a certain age ([1,14,35]). Jianakoplos and Bernasek [14] found that single women have a decline in tolerance for uncertainty when they reach the ages between 36 and 40 years old. Bougherara et al. [36] found that older and female individuals make more uncertainty-avoiding and more skewness-seeking choices.



Other authors have shown that older individuals behave similarly to young individuals under uncertainty (for example, [33,37,38,39]). Clark and Strauss [37] obtained evidence that both older and younger individuals have the same level of propensity for uncertainty; however, middle-aged individuals tend to be more conservative. According to the authors, this conclusion can be explained by the accumulation of wealth that compensates for uncertainty in investments for older individuals. Mata et al. [33] found that older individuals make decisions under uncertainty in gain scenarios and decide in favor of gain certainty in loss scenarios. As these authors demonstrated, applying the Tversky and Kahneman framework effect [40], older individuals are more sensitive to utility in the gain domain than in the loss domain.



Best and Charness [41] also concluded that the difference in decision-making under uncertainty between younger and older individuals only occurs when the decision is based on low values. In these cases, older individuals are less likely than young individuals to choose investments with uncertain returns, as a way to guarantee the maximization of their usefulness, and they are also more likely to maintain their current resources. The authors report that this age effect disappears when the values at stake are substantially high.



Sproten et al. [42] observed that the decision-making behavior of older individuals differs in part from the behavior of younger individuals. Under conditions of uncertainty, older individuals behave like young individuals, only if the a priori probabilities apply. Young individuals are more averse to uncertainty if they do not get any feedback, and older individuals are more averse to uncertainty when it comes to estimates.




2.3. Marital Status


Several studies also point to marital status as a factor that influences uncertainty-aversion in decision-making. Some of these studies report that single individuals are more prone to uncertainty than married individuals ([3,19,43,44,45,46]).



Nosita et al. [47] present, as a main reason, the levels of responsibility of married people compared to those of unmarried individuals. This is in line with the results of research by Roszkowski et al. [43] concluding that responsibility increases along with marriage and having children. On the onset, a couple has greater financial responsibility, especially when there are dependents; therefore, they have less tolerance for uncertainty. In addition, the authors also claim that couples can face greater social risks, such as deprivation of their social status, due to the loss of an investment.



However, other studies reveal that married individuals are more tolerant to uncertainty, since they have greater financial margins to absorb negative results ([2,48]). Schooley and Worden [49] justify these results with the fact that married individuals usually have two incomes, whereas other studies found no significant relationship between marital status and decision-making under uncertainty ([1,44,50,51,52]).



Chaulk [53] finds that, with an increase in disposable income, both single and married individuals increase their tolerance to uncertainty. This increase is more pronounced for married individuals when compared to single individuals. For both groups, an increase in income justifies a greater margin to recover from unexpected losses.




2.4. Number of Dependents


The number of dependents is also a studied variable in terms of understanding the behavior in decision-making under uncertainty. However, most of the empirical literature present statistically non-significant results. This variable is sometimes integrated into the analysis of the marital status variable, where it is assumed that married people with dependents have less preference for uncertainty (for example, Roszkowski et al. [43]).



Daly and Wilson [54] suggest that the responsibilities accompanying marriage and children make individuals less tolerant to uncertainty. Warner and Cramer [20] compared individuals without children to individuals with children, and the latter were less tolerant to uncertainty, which led to the assumption that they demand certainty in the return of their investments. Chaulk [53] also concluded that individuals with children are less likely to be tolerant to uncertainty than those who do not have children, regardless of their age or gender. In addition, Nosita et al. [47] observed that when married couples have children, they will be more concerned about uncertainty, and try to reduce risk by transferring those risks, namely by buying health insurance, education insurance, and life insurance. The risk transfer is an effort to reduce uncertainty in the future.



On the other hand, Jianakoplos and Bernasek [14] reported that as the number of young dependents increased in a family, the greater the proportion of assets with uncertain returns was. However, in single women’s households, investment in assets with uncertain returns decreases as the number of children increases. It should be noted that in the study by Jianakoplos and Bernasek [14], they considered the number of individuals under the age of 18 as an independent variable and recognized that the dependents could be younger siblings or relatives. Xiao [55] also achieved similar results in families with small children. Most do not invest in assets with uncertain returns. However, families with children aged between 6 and 11 years old, and in their teens (between 12 and 17 years old), tend to prefer uncertainty in their investments.



Hallahan et al. [3] found no evidence linking the existence of children in a family with attitudes towards preference for uncertainty. Schooley and Worden [49] found that the relationship between the number of dependents and tolerance to uncertainty is insignificant. Therefore, the literature shows contradictory results regarding this variable, and it is still not possible to define whether the number of dependents can significantly affect the individuals’ preferences for uncertainty.




2.5. Education


Another factor that seems to influence an individual’s tolerance for uncertainty is their level of education. Several studies have shown a positive relationship between tolerance for uncertainty and the level of education. The argument is that individuals with higher levels of education are better prepared to assess the risk–return relationship, which leads to a greater tolerance for uncertainty ([1,2,3,5,44,47,56,57,58]).



Baker and Haslem [56] argue that less educated individuals prefer less-volatile assets. Riley and Chow [1] concluded that aversion to uncertainty decreases with the level of education, because the individual’s understanding of complex financial products increases. Sung and Hanna [57] reinforce the idea of Riley and Chow [1] due to the individual’s ability to understand the differences in the nature of the risk. Grable [2] concludes that individuals with a higher level of education are less averse to uncertainty, i.e., they have higher levels of financial knowledge. Hallahan et al. [3] also found a positive relationship between education and the degree of risk tolerance. These authors assessed the wealth of individuals over 60 and concluded that approximately half of the millionaires had a higher education degree and only 9% did not complete their secondary education. Booij et al. [58] state that less-educated individuals show greater aversion to uncertainty. Bayar et al. [59] affirm that as the awareness of individuals of financial knowledge increases, they tend to have a preference for uncertainty. Although, it is evident that income level is also an important determinant of high financial risk tolerance. However, Sjoberg and Engelberg [60] demonstrated that this aversion to uncertainty, in addition to being related to the level of education, also depends on the degree of specialization. Finance students demonstrated a greater degree of tolerance to uncertainty than the general population. Besides, according to Gaudecker [5], the role of financial knowledge is quite relevant, and is related to the returns. Families with above average financial literacy tend to get higher returns than families with lower levels of financial literacy.



Based on the theoretical background, the following testable hypotheses are formulated:



Hypothesis 1 (H1).

Gender preference. Men are more likely to prefer uncertainty when compared to women.





Hypothesis 2 (H2).

Age preference. The preference for uncertainty decreases with age.





Hypothesis 3 (H3).

Marital status preference. Single people are more likely to choose uncertain options than married people.





Hypothesis 4 (H4).

Child preference. Individuals without children have a greater preference for uncertainty in their decisions.





Hypothesis 5 (H5).

Education preference. Individuals with an education in finance or similar show a greater preference for uncertainty in their decision-making.







3. Model of the TV Game Show


This section presents the model of the game show “JOKER” that may be useful to interpret this paper’s results. However, the non-interested reader can jump directly to the methodology at the end of this section.



The game model we present here is responsible for the dynamic structure of the whole game. Initially, we present a simplified version of the game in which we assume the contestants are neutral in terms of uncertainty and, therefore, maximisers of the expected result. Next, we consider aversion to uncertainty in a very direct way, but that allows us to maintain the structure presented. p represents the probability of a contestant (with a certain level of knowledge) answering the question correctly, where p is a realization of the random variable p with a cumulative distribution function F.



A contestant may reach the last question (the only question where he/she must decide with uncertainty whether or not to play) at any of the levels, that is, n = 7, …, 1. So, an is the representation of the monetary values accumulated up to the twelfth question. The monetary value at stake in the last question can correspond to any of the game levels because it depends on the contestant’s performance in the previous eleven questions, where      {   a n   }    n = 1  7  =  {  50 , 000 ,   10 , 000 ,   3000 ,   1000 ,   500 ,   200 ,   0  }   . Likewise, an+3 is the value of the fall from the previous gain level, that is, the gains that can be maintained in the event of a wrong answer. So, if in the twelfth question the contestant is at the 3000 euros level, the value of continuing the game is given by:


   V  3000    ( p )  = m a x    {   a 4  , p  (   f 2   )  +  a 6   }   



(1)







Thus, we can generalize this model, so that when there are n possible levels in the twelfth question, it can be successfully answered with a p probability, and the value of the game is:


   V n   ( p )  =  a  n + 1   , p  (   f  n − 1    )  +  a  n + 3    



(2)






     f  n − 1   =    E   [   V  n − 1    ( P )   ]   



(3)







We define F0 = a1. It is important to note that the decision to play or not in the last question is made after the question is presented. There is a critical value for p,


     p n   ¯  =    a  n − 1   −  a  n + 3     (  f  n − 1   ) −  a  n + 3      



(4)




for a value maximiser, so that if   p ≤    p n   ¯   , the individual gives up the game and, therefore:


   V n   ( p )  =  a  n − 1    



(5)







On the other hand, if   p >    p n   ¯   , and a contestant answers the question, the value of the game is:


   V n   ( p )  = p  (   f  n − 1    )  +  a  n + 3    



(6)







The following equation represents the relation for    {   f n   }   :


   f  n − 1   −  f n  =  (   f  n − 1   −  a  n + 3    )    ∫      p n   ¯   1  F  ( p )  d p  



(7)







To obtain the probability, we need to assess the probability of gain. The probability of a contestant deciding to answer the twelfth question, with a preview of it, is:


   P r    [ ′    G a m e  ′  ]  = 1 − F  (     p n   ¯     )  ≡    F ¯     (     p n   ¯   )   



(8)







The probability that a contestant will give the correct answer, after making the decision to answer, is given by:


   P r    [ ′     W i n  ′   | ′    G a m e  ′   ]  =   ∫      p n   ¯   1    p d F  ( p )    1 − F (    p n  )  ¯    ≡    G ¯   (     p n   ¯   )     F ¯   (     p n   ¯   )     



(9)




where the probability of answering correctly is simply:


   P r    [ ′    W i n  ′  ]  =  G ¯     (     p n   ¯   )   



(10)







The extension to allow a preference for uncertainty, as opposed to neutrality, is accommodated simply by allowing the premiums to be measured in terms of utility, that is, we consider    a n ′  = u (  a n   ), n = 1…7, for some increasing utility function u(x) with u(0) = 0.




4. Materials and Methods


This section presents the details about data and the methodology used for examining the role of the individuals’ characteristics in preference for uncertainty.



Data were collected using recordings of the programs, which were obtained from RTP 1, the broadcaster of the JOKER TV game. We examined 401 games shown between 27 August 2018 and 3 October 2020. The JOKER television contest consists of a game in which contestants answer twelve general knowledge questions that vary in difficulty and time to answer according to the level of the payoff. In each question, the contestant has 4 possible answers (25% probability per option). If a correct answer is chosen, the contestant climbs one level in the payoff ladder; with each incorrect answer, they drop three levels in the payoff ladder. The game ends with the twelfth and final question, where contestants can choose to either Game or No Game. If they opt for Game, and answer correctly, they win a higher payoff. If they answer incorrectly, they win a lower payoff (three levels below). If they opt for No Game, they receive an insurance payoff (one level below).



We collected the sociodemographic characteristics of the contestants because these characteristics have significant explanatory power in the study of the preference for uncertainty. Any of the JOKER’s contestants have their own demographic characteristics, life experience, a certain level of knowledge, areas of interest, and other pre-game factors that are determinant in their decisions during the game and may affect the decision under uncertainty.



The characteristics we were able to analyze in advance, and that are the individual characteristic variables, are Gender as a dummy and binary variable, which is equal to 0 if the contestant is male and 1 if female; Age, which we defined as a categorical variable with three categories, according to what the vast majority of previous studies present (see metadata of Best and Charness [41]): 0—if young up to 30 years old, 1—if adult up to 59 years old, and 2—if older than 59 years old; Marital Status, as a binary variable, which is equal to 0 if the individual is married (includes common law unions), and 1 if the individual is single (includes divorced, separated, or widowed); the Number of Dependents was defined as a binary variable, which is equal to 0 if the individual does not have children, and 1 if the individual has children; and Education as a binary variable, which is equal to 0 if the individual has an education in finance or similar areas, and 1 if they have an education in other areas.



It is important to note that some of the variables were estimated based on the contestants’ physical appearance and the information provided in the contestants’ introductory presentation. For example, in some cases, the contestants’ level of education was not explicitly mentioned, although that was often clarified by the declared profession. We estimated the missing values for age based on the physical appearance of the contestants and on the information revealed in their presentation, such as, for example, the age of their children, how long they have been working, or have been married, among others. In addition, we used the education variable to analyze the area of study, since approximately 99% of the individuals being studied had a higher education degree, and, therefore, it would not be feasible to evaluate this variable as the level of academic education, as most studies consider it. Therefore, based on the results of previous empirical investigations (for example, Sjoberg and Engelberg [60]), we hypothesize a greater preference for uncertainty in individuals with studies in finance or similar.



To test the hypotheses regarding the influence of the individual characteristics on decision-making under uncertainty, we estimated the decision to play the last question as a series of independent samples t-tests and one-way ANOVA tests on the explanatory variables. The remaining demographic characteristics are not statistically significant, although they present the correct signal. These results may appeal to the idea of complex relationships between individual characteristics and a preference for uncertainty. To strengthen the analysis of the demographic characteristics, we used the Fuzzy-set Qualitative Comparative Analysis (fsQCA) methodology, which allowed us to present a more qualitative analysis of these variables. The fsQCA is particularly suitable for our study as it allows us to identify multiple configurations of causal conditions that are sufficient for a given outcome, that is, when a contestant has a preference for uncertainty in the twelfth question ([61,62,63,64]). We used fsQCA over conventional regression analysis because it allows us to identify the configurations of causal conditions ([65,66]) that are present or absent when a given result occurs. The fsQCA also allows us to verify if the causal conditions present or absent in the occurrence of a given result (to play the Game) are different and asymmetrical from the causal conditions that are present or absent when the same result does not occur (not playing the Game) ([61,65,66,67,68]).




5. Results


5.1. Summary Statistics


In terms of individual characteristics, we concluded that 69% of the contestants in the JOKER contest are male. Regarding the age group, adults (between 31 and 59 years old) are the most representative group, accounting for approximately 72% of the contestants. As for marital status, married contestants are the group with the highest representation (63% of the contestants). In terms of the number of children, we have a very bipolar sample, with 54% of the contestants having no children, and 46% having children. Regarding the contestants’ area of education, 13% of contestants have degrees in finance or similar, and 87% have degrees in a different area.




5.2. Bivariate Analysis


In Table 1, we present the estimated marginal effects and the p-values for each of the individual characteristic variables.



The preference for uncertainty, regardless of whether the contestant is male or female, is exactly the same (0.74); consequently, the difference in the averages is not statistically significant to explain the decision to play the game (p-value > 0.10), assuming an equality in variances for both groups. This is a result similar to the studies by Bajtelsmit and VanDerhei [8] and Dwyer et al. [27], in which, when monitoring knowledge in an area, the differences between genders are reduced or non-existent.



The result is similar for the variable age of the contestants, where the average of preference for uncertainty is similar across all age groups, being slightly higher among older people (0.79). According to the ANOVA test, there are no differences in the averages between the three age groups (p-value > 0.10). This result is in line with studies by several authors showing that older individuals behave similarly to young individuals under uncertainty (for example, Clark and Strauss [37]; Henninger et al. [38]; Mata et al. [33]; Tymula et al. [39]). In addition, Sproten et al. [42] found that, in conditions of uncertainty, older individuals behave like young individuals when the a priori probabilities apply, as in the JOKER contest where the probabilities of gain or loss are known beforehand.



Both married contestants (0.71) and single ones (0.79) show a preference for uncertainty higher at the center of the scale, which is slightly higher for singles. The difference in the averages is statistically significant (p-value = 0.00). Therefore, the idea that single contestants are more likely to play in the 12th question is valid and similar to other studies that report that single individuals are more prone to uncertainty than married individuals (Cohn et al., 1975 [18]; Roszkowski et al., 1993 [42]; Grable and Lytton, 1998 [43]; Hallahan et al., 2004 [3]; Yao and Hanna, 2005 [44]; Roussanov and Savor, 2014 [45]).



Both contestants with children (0.73) and contestants without children (0.75) show a preference for uncertainty higher at the center of the scale, which is slightly higher in contestants without children. The difference in the averages is not statistically significant (p-value > 0.10), which is a result consistent with the empirical literature, where the majority present statistically non-significant results. Several studies suggest that families with dependents have less preference for uncertainty, because there is an increase in the responsibilities that accompany a marriage and children, making them less tolerant to uncertainty (see, for example, Roszkowski et al. [43]; Warner and Cramer [20]; Daly and Wilson [54]; Chaulk [53]).



Both in contestants with studies in finance or similar fields (0.79), and in contestants with studies in other areas (0.73), the preference for uncertainty is higher than equal odds, being slightly higher in the contestants with education in finance or similar fields. The difference in the averages is not statistically significant (p-value > 0.10). As Sjoberg and Engelberg [60], and Gaudecker [5] demonstrated, the preference for uncertainty depends not only on the level of education, but also on the degree of specialization. Therefore, our result is in line with these two studies in which individuals with a background in finance or similar areas demonstrated a greater degree of tolerance to uncertainty than individuals with degrees in other fields.




5.3. Probit Regression


Regarding the question of whether there is a typical profile for the individual with a preference for uncertainty, we estimated the Probit Regression. The choice for this regression methodology is based on the preference for uncertainty proxied by playing or not playing (binary). Thus, the Probit Regression is intended to estimate the impact on the probability of uncertainty being preferred, as modelled by Equation (11).


  G a m e = f  {  G e n d e r ;   A g e ;   M a r t i a l ;   C h i l d ;   E d u c a t i o n ;   L e v e l ;   R i g h t   A n s w e r ; L a t e n c y ;   C o n f i d e n c e  }   



(11)







By analyzing the results presented in Table 2, we verified that gender and marital status are the only significant demographic variables, validating that men show more preference for uncertainty than women (as observed by Slovic [13]; Jianakoplos and Bernasek [14]; Finucane et al. [7]; Badunenko et al. [15]; Croson and Gneezy [16]; Saraiva [17]; Charness and Gneezy [18]), and single people are more prone to uncertainty than married individuals (as observed by Cohn et al. [19]; Roszkowski et al. [43]; Grable and Lytton [44]; Hallahan et al. [3]; Yao and Hanna [45]; Roussanov and Savor [46]).



The remaining demographic characteristics are not statistically significant, although they present the correct signal. These results may appeal to the idea of complex relationships between individual characteristics and a preference for uncertainty. To strengthen the analysis of the demographic characteristics, we used the Fuzzy-set Qualitative Comparative Analysis (fsQCA) methodology, which allowed us to present a more qualitative analysis of these variables.



There are actual empirical differences in the individual characteristics analyzed, which end up not being reflected in a statistically significant way. However, they can have different results if assumed in a non-linear way, which allows us to have a qualitative analysis of these individual characteristics. To have a more qualitative analysis of the individual characteristics, we used the fsQCA methodology, and from the analysis of the necessary and sufficient conditions, we evaluated the degree of influence of the individual characteristics in the preference for uncertainty from a set of aspects that present different combinations for the same outcome.




5.4. Fuzzy-Set Qualitative Comparative Analysis


After a first linear analysis of the independent variables, we validated that they are in accordance with the reference literature. However, for the most part, the individual characteristics are not statistically significant, which may indicate that the variables may have complex relationships.



To apply the fsQCA, a calibration of variables is necessary. In our study, we used the 5%, 50%, and 95% percentiles to establish the anchors for “Fully-out”, “Maximum Ambiguity”, and “Fully-in” (Table 3). We did not use exact one and zero as breakpoints because the two association scores would correspond to the universal maximum and minimum ([69]). Thereafter, we verified the existence of causal conditions necessary for an outcome to occur (Game or No Game), and none of the individual and game characteristics are necessary conditions (>90%). Based on the Truth Table Algorithm, we analyzed the sufficient causal conditions, identifying the configurations of causal conditions that are consistent ([65,66]).



The fsQCA sufficiency analysis provides the complex, parsimonious, and intermediate solutions, and the associations are measured by consistency and coverage ([66,70]). Solutions are considered informative when consistency is above 0.75, and coverage is between 0.25 and 0.65 ([67]).



Considering the five causal conditions selected for this analysis (which could lead to a maximum of 32 possible configurations for each solution), Table 4 presents the existence of three configurations for the preference for uncertainty.



Configuration three (S3 in Table 4) comprises the necessary conditions advocated in the literature, which reinforce the personal characteristics most commonly present in the preference for uncertainty: being male, young, childless, and with studies in finance or similar areas (see, for example, Sjoberg and Engelberg [59]; Gaudecker [5]; Aren and Canikli [34]). This result demonstrates that young, childless men are more prone to uncertainty, and when they have above-average financial knowledge, they demonstrate a greater degree of uncertainty tolerance when compared to other contestants (they justify 22% of the results).



In the other two relevant solutions, we found in each a condition that would not justify the preference for uncertainty according to the literature (an older individual and having children), but that when combined with other conditions, changes the contestant’s behavior regarding a preference for uncertainty. Configuration one (S1 in Table 4) exhibits the causal conditions of older and single individuals, indicating that older individuals behave similarly to young individuals under uncertainty in the absence of family responsibilities (in line with, for example, Clark and Strauss [37]; Henninger et al. [38]; Mata et al. [33]; Tymula et al. [39]). In fact, older individuals may have a greater accumulation of wealth, and, as such, take on a greater preference for uncertainty. In the last configuration (S2), individuals with children would be a condition to opt for the certain gain, according to the literature (for example, Roszkowski et al. [43]), but combined with an education in finance or similar areas, allows contestants to show a preference for uncertainty. Among the contestants, the individuals with greater financial knowledge are in a better position to make more appropriate financial decisions, consequently achieving a more efficient intertemporal allocation of their wealth. Therefore, they are in more advantageous conditions than the other contestants to decide for a preference for uncertainty, even when they have dependents in their charge.



To ensure the robustness of the fsQCA analysis, we performed additional analysis using an inclusion cut-off point other than 0.9. In the sample, the use of this cut-off revealed the same number of configurations, but did not influence pool levels or between-consistency and coverage. With a similar purpose, the Boolean analysis was performed to test the causal conditions for the no-play option. We verified that there are no stable configurations regarding the negation of a preference for uncertainty. Results are not tabulated.





6. Discussion


In this paper, we conducted research to investigate the effects of individuals’ characteristics in their decision-making under uncertainty.



In order to answer the research hypotheses, we used data from 401 episodes of the JOKER television contest to test behavioral hypotheses. We found that in the relationship between preference for uncertainty and individuals’ characteristics, there are complex relationships. When trying to validate whether there is a typical profile of an individual with a preference for uncertainty, we estimated a Probit Regression, where it was possible to verify that, except for the variables gender and marital status, the remaining sociodemographic characteristics have the same sign presented in the reference literature, but they are not statistically significant. These results may indicate that the variables may have complex relationships. To assess the complexity of the relationships between the variables, we used the Fuzzy-set Qualitative Comparative Analysis (fsQCA), which allowed us to present a more exploratory and qualitative analysis of the variables, anchored in the complexity of the relationship between the variables.



The results obtained revealed that the individual characteristics most commonly present in the literature, that is, being male, young, without children, and with studies in finance or similar areas, are more prone to uncertainty, and when they have above-average financial knowledge, they show a greater preference for uncertainty compared to other contestants. An additional contribution of fsQCA was to evidence the existence of alternative characteristics that would not justify the preference for uncertainty according to the literature (older individual, and having children), but combined with other conditions (single marital status, and education in finance areas), change the behavior of individuals in terms of a preference for uncertainty. These results may be useful in explaining the previous mixed evidence. The existence of equifinal solutions in which certain conditions may be present or absent may explain why, in certain contexts, under certain sample characteristics, the results may show the significance of individuals’ characteristics, where, in others, this significance is not observed or is observed with an opposite sign. Based on the interpretation of the results, we can only validate hypotheses H1a and H1c. However, this work contributes to the debate on the role of individual characteristics in the preference for uncertainty.



Finally, it should be noted that previous research has also addressed game-specific variables as relevant in the context of risk preferences. As a potential venue for further research, we argue that from the point of view of the configurational analysis, it will be important to understand how these variables interact with the individuals’ characteristics.







Author Contributions


Conceptualization, T.S.; methodology, T.S. and T.C.G.; software, T.S.; validation, T.S. and T.C.G.; formal analysis, T.S.; investigation, T.S.; resources, T.S. and T.C.G.; data curation, T.S.; writing—original draft preparation, T.S.; writing—review and editing, T.S. and T.C.G.; visualization, T.S.; supervision, T.C.G.; project administration, T.S. and T.C.G. All authors have read and agreed to the published version of the manuscript.




Funding


T.C.G. acknowledges financial support from Fundação para a Ciência e a Tecnologia (grant UID/SOC/04521/2020).




Institutional Review Board Statement


Not applicable.




Data Availability Statement


Data is available from the authors, upon reasonable request.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Riley, W.B., Jr.; Chow, K.V. Asset allocation and individual risk aversion. Financ. Anal. J. 1992, 48, 32–37. [Google Scholar] [CrossRef]

	



Grable, J.E. Financial risk tolerance and additional factors that affect risk taking in everyday money matters. J. Bus. Psychol. 2000, 14, 625–630. [Google Scholar] [CrossRef]

	



Hallahan, T.A.; Faff, R.W.; McKenzie, M.D. An empirical investigation of personal financial risk tolerance. Financ. Serv. Rev. 2004, 13, 57–78. [Google Scholar]

	



Slovic, P.; Finucan, M.L.; Peters, E.; MacGregor, D.G. Risk as Analysis and Risk as Feelings: Some Thoughts about Affect, Reason, Risk, and Rationality. Risk Anal. 2004, 24, 311–322. [Google Scholar] [CrossRef]

	



Gaudecker, H.M. How Does Household Portfolio Diversification Vary with Financial Literacy and Financial Advice. J. Financ. 2015, 70, 489–507. [Google Scholar] [CrossRef]

	



Gonçalves, T.C. The Impact of Discretionary Measurement Criteria on Investors’ Judgement and Decisions. Games 2022, 13, 3. [Google Scholar] [CrossRef]

	



Finucane, M.L.; Flynn, J.; Mertz, C.K.; Satterfield, T.A.; Slovic, P. Gender, race, and perceived risk: The ‘White Male’ effect. Health Risk Soc. 2000, 2, 159–172. [Google Scholar] [CrossRef]

	



Bajtelsmit, V.; VanDerhei, J.L. Risk aversion and pension investment choices. In Positioning Pensions for the Twenty-First Century; The Pension Research Council: Philadelphia, PA, USA, 1997; Chapter 4; pp. 45–66. [Google Scholar]

	



Sundén, A.E.; Surette, B.J. Gender differences in the allocation of assets in retirement savings plans. Am. Econ. Rev. 1998, 88, 207–211. [Google Scholar]

	



Bernasek, A.; Shwiff, S. Gender, risk, and retirement. J. Econ. Issues 2001, 35, 345–356. [Google Scholar] [CrossRef]

	



Arano, K.; Parker, C.; Terry, R. Gender-based Risk Aversion and Retirement Asset Allocation. Econ. Inq. 2010, 48, 147–155. [Google Scholar] [CrossRef]

	



Sutter, M.; Zoller, C.; Glätzle-Rützler, D. Economic behavior of children and adolescents—A first survey of experimental economics results. Eur. Econ. Rev. 2019, 111, 98–121. [Google Scholar] [CrossRef]

	



Slovic, P.; Malmfors, T.; Mertz, C.K.; Neil, N.; Purchase, I.F.H. Evaluating chemical risks results of a survey of the British Toxicology Society. Hum. Exp. Toxicol. 1997, 16, 289–304. [Google Scholar] [CrossRef]

	



Jianakoplos, N.A.; Bernasek, A. Are women more risk averse? Econ. Inq. 1998, 36, 620–630. [Google Scholar] [CrossRef]

	



Badunenko, O.; Barasinska, N.; Schäfer, D. Risk Attitudes and Investment Decisions across European Countries—Are Women More Conservative Investors than Men? No. 928; DIW Berlin, German Institute for Economic Research: Berlin, Germany, 2009. [Google Scholar]

	



Croson, R.; Gneezy, U. Gender differences in preferences. J. Econ. Lit. 2009, 47, 448–474. [Google Scholar] [CrossRef]

	



Saraiva, T. Perfil de Risco do Investidor: Diferenças entre Homens e Mulheres. Cad. Merc. Valores Mobil. 2011, 40, 54–71. [Google Scholar]

	



Charness, G.; Gneezy, U. Strong evidence for gender differences in risk taking. J. Econ. Behav. Organ. 2012, 83, 50–58. [Google Scholar] [CrossRef]

	



Cohn, R.A.; Lewellen, W.G.; Lease, R.C.; Schlarbaum, G.G. Individual investor risk aversion and investment portfolio composition. J. Financ. 1975, 30, 605–620. [Google Scholar] [CrossRef]

	



Warner, N.; Cramer, S. Saving behaviours: First wave baby boomers. J. Consum. Stud. Home Econ. 1995, 19, 57–67. [Google Scholar] [CrossRef]

	



Eckel, C.C.; Grossman, P.J. Sex differences and statistical stereotyping in attitudes toward financial risk. Evol. Hum. Behav. 2002, 23, 281–295. [Google Scholar] [CrossRef]

	



Kahneman, D.; Tversky, A. Prospect theory: An analysis of decision under risk. Econom. Soc. 1979, 47, 263–292. [Google Scholar] [CrossRef]

	



Barber, B.M.; Odean, T. Boys Will Be Boys: Gender, Overconfidence, And Common Stock Investment. Q. J. Econ. 2001, 116, 261–292. [Google Scholar] [CrossRef]

	



Merrill Lynch Investment Managers. When It Comes to Investing, Gender a Strong Influence on Behavior. 2005. Available online: http://www.ml.com/media/47547.pdf (accessed on 9 March 2022).

	



Kamas, L.; Preston, A. The Importance of Being Confident; Gender, Career Choice, and Willingness to Compete. J. Econ. Behav. Organ. 2012, 83, 82–97. [Google Scholar] [CrossRef]

	



Byrne, K.A.; Worthy, D.A. Toward a mechanistic account of gender differences in reward-based decision-making. J. Neurosci. Psychol. Econ. 2016, 9, 157–168. [Google Scholar] [CrossRef]

	



Dwyer, P.; Gilkeson, J.H.; List, J. Gender Differences in Revealed Risk Taking: Evidence from Mutual Fund Investors. Econ. Lett. 2002, 76, 151–158. [Google Scholar] [CrossRef]

	



Jetter, M.; Walker, J.K. The gender of opponents: Explaining gender differences in performance and risk-taking? Eur. Econ. Rev. 2018, 109, 238–256. [Google Scholar] [CrossRef]

	



Barsky, R.B.; Juster, F.T.; Kimball, M.S.; Shapiro, M.D. Preference Parameters and Behavioral Heterogeneity: An Experimental Approach in the Health and Retirement Study. Q. J. Econ. 1997, 2, 537–579. [Google Scholar] [CrossRef]

	



Donkers, B.; Melenberg, B.; Van Soest, A. Estimating Risk Attitudes using Lotteries: A Large Sample Approach. J. Risk Uncertain. 2001, 22, 165–195. [Google Scholar] [CrossRef]

	



Dulebohn, J.H. An Investigation of the Determinants of Investment Risk Behavior in Employer-Sponsored Retirement Plans. J. Manag. 2002, 28, 3–26. [Google Scholar] [CrossRef]

	



Dohmen, T.; Falk, A.; Huffman, D.; Sunde, U. Individual Risk Attitudes: Measurement, Determinants, and Behavioral Consequences. J. Eur. Econ. Assoc. 2011, 9, 522–550. [Google Scholar] [CrossRef]

	



Mata, R.; Josef, A.K.; Samanez-Larkin, G.R.; Hertwig, R. Age differences in risky choice: A meta-analysis. Annu. N. Y. Acad. Sci. 2011, 1235, 18–29. [Google Scholar] [CrossRef]

	



Aren, S.; Canikli, S. The Effect of Financial Literacy and Risk Perception on Investment Choices of Individual Investors. In Proceedings of the 8th International Conference on Leadership, Technology, Innovation and Business Management, Prague, Czechia, 12–14 July 2018; pp. 143–149. [Google Scholar]

	



Schooley, D.K.; Worden, D.D. Investors’ asset allocations versus life-cycle funds. Financ. Anal. J. 1999, 55, 37–43. [Google Scholar] [CrossRef]

	



Bougherara, D.; Friesen, L.; Nauges, C. Risk Taking and Skewness Seeking Behavior in a Demographically Diverse Population; Toulouse School of Economics: Toulouse, France, 2021. [Google Scholar]

	



Clark, G.L.; Strauss, K. Individual Pension-related risk propensities: The effects of socio-demographic characteristics and a spousal pension entitlement on risk attitudes. Ageing Soc. 2008, 28, 847–874. [Google Scholar] [CrossRef]

	



Henninger, D.; Madden, D.J.; Huettel, S. Processing Speed and Memory Mediate Age-Related Differences in Decision Making. Psychol. Aging 2010, 25, 262–270. [Google Scholar] [CrossRef]

	



Tymula, A.; Belmaker, L.A.R.; Ruderman, L.; Glimcher, P.W.; Levy, I. Like cognitive function, decision making across the life span shows profound age-related changes. Proc. Natl. Acad. Sci. USA 2013, 110, 17143–17148. [Google Scholar] [CrossRef]

	



Tversky, A.; Kahneman, D. The framing of decisions and the psychology of choice. Science 1981, 211, 453–458. [Google Scholar] [CrossRef]

	



Best, R.; Charness, N. Age differences in the effect of framing on risky choice: A meta-analysis. Psychol. Aging 2015, 30, 688–698. [Google Scholar] [CrossRef]

	



Sproten, A.; Diener, C.; Fiebach, C.; Schwieren, C. Decision making and age: Factors influencing decision making under uncertainty. J. Behav. Exp. Econ. 2018, 76, 43–54. [Google Scholar] [CrossRef]

	



Roszkowski, M.J.; Snelbecker, G.E.; Leimberg, S.R. Risk tolerance and risk aversion. In The Tools & Techniques of Financial Planning, 4th ed.; Leimberg, S.R., Satinsky, M.J., LeClair, R.T., Doyle, R.J., Eds.; National: Cincinnati, OH, USA, 1993; pp. 1–656. [Google Scholar]

	



Grable, J.E.; Lytton, R.H. Investor risk tolerance: Testing the Efficacy of Demographics as Differentiating and Classifying Factors. J. Financ. Couns. Plan. 1998, 9, 61–74. [Google Scholar]

	



Yao, R.; Hanna, S.D. The effect of gender and marital status on financial risk tolerance. J. Pers. Financ. 2005, 4, 66–85. [Google Scholar]

	



Roussanov, N.; Savor, P. Marriage and Managers’ Attitudes to Risk. Manag. Sci. 2014, 60, 2496–2508. [Google Scholar] [CrossRef]

	



Nosita, F.; Pirzada, K.; Lestari, T.; Cahyono, R. Impact of demographic factors on risk tolerance. J. Secur. Sustain. Issues 2020, 9, 1327–1336. [Google Scholar] [CrossRef]

	



Jianakoplos, N.A.; Bernasek, A. Financial risk taking by age and birth cohort. South. Econ. J. 2006, 72, 981–1001. [Google Scholar]

	



Schooley, D.K.; Worden, D.D. Risk aversion measures: Comparing attitudes and asset allocation. Financ. Serv. Rev. 1996, 5, 87–99. [Google Scholar] [CrossRef]

	



McInish, T.H. Individual investors and risk-taking. J. Econ. Psychol. 1982, 2, 125–136. [Google Scholar] [CrossRef]

	



Masters, R. Study Examines Investors’ Risk-taking Propensities. J. Financ. Plan. 1989, 2, 151–155. [Google Scholar]

	



Haliassos, M.; Bertaut, C.C. Why do so few hold stocks? Econ. J. 1995, 105, 1110–1129. [Google Scholar] [CrossRef]

	



Chaulk, B.J. Effects of Marriage and Children on Financial Risk Tolerance: A Synthesis of Family Development and Prospect Theory. Master’s Thesis, The University of British Columbia, Vancouver, BC, Canada, 1997. [Google Scholar]

	



Daly, M.; Wilson, M. Risk-Taking, Intrasexual Competition, and Homicide. In Nebraska Symposium on Motivation; University of Nebraska Press: Lincoln, NE, USA, 2001; Volume 47, pp. 1–36. [Google Scholar]

	



Xiao, J.J. Effects of Family Income and Life Cycle Stages on Financial Asset Ownership. Financ. Couns. Plan. 1996, 7, 21–30. [Google Scholar]

	



Baker, H.K.; Haslem, J.A. Toward the Development of Client-Specified Valuation Models. J. Financ. 1974, 29, 1255–1263. [Google Scholar] [CrossRef]

	



Sung, J.; Hanna, S. Factors Related to Risk Tolerance. Financ. Couns. Plan. 1997, 7, 11–20. [Google Scholar] [CrossRef]

	



Booij, A.; van Praag, B.; van de Kuilen, G. A parametric analysis of prospect theory’s functionals for the general population. Theory Decis. 2010, 68, 115–148. [Google Scholar] [CrossRef]

	



Bayar, Y.; Sezgin, H.F.; Öztürk, Ö.F.; Şaşmaz, M.Ü. Financial Literacy and Financial Risk Tolerance of Individual Investors: Multinomial Logistic Regression Approach. SAGE Open 2020, 10, 2158244020945717. [Google Scholar] [CrossRef]

	



Sjoberg, L.; Engelberg, E. Attitudes to Economic Risk Taking, Sensation Seeking and Values of Business Students Specializing in Finance. J. Behav. Financ. 2009, 10, 33–43. [Google Scholar] [CrossRef]

	



Fiss, P.C. Building better causal theories: A fuzzy set approach to typologies in organization research. Acad. Manag. J. 2011, 54, 393–420. [Google Scholar] [CrossRef]

	



Gonçalves, T.; Gaio, C.; Silva, M. Target costing and innovation-exploratory configurations: A comparison of fsQCA, multivariate regression, and variable cluster analysis. J. Bus. Res. 2018, 89, 378–384. [Google Scholar] [CrossRef]

	



Schneider, C.Q.; Wagemann, C. Set-Theoretic Methods for the Social Sciences: A Guide to Qualitative Analysis; Cambridge University Press: Cambridge, UK, 2012. [Google Scholar]

	



Gonçalves, T.; Gaio, C. The role of management accounting systems in global value strategies. J. Bus. Res. 2021, 124, 603–609. [Google Scholar] [CrossRef]

	



Crilly, D.; Zollo, M.; Hansen, M.T. Faking it or muddling through? Understanding decoupling in response to stakeholder pressures. Acad. Manag. J. 2012, 55, 1429–1448. [Google Scholar] [CrossRef]

	



Gonçalves, T.; Gaio, C.; Costa, E. Committed vs. opportunistic corporate and social responsibility reporting. J. Bus. Res. 2020, 115, 417–427. [Google Scholar] [CrossRef]

	



Woodside, A.G. Moving beyond multiple regression analysis to algorithms: Calling for adoption of a paradigm shift from symmetric to asymmetric thinking in data analysis and crafting theory. J. Bus. Res. 2013, 66, 463–472. [Google Scholar] [CrossRef]

	



Gaio, C.; Gonçalves, T.; Venâncio, A. Cash holdings in start-ups: The role of founder sociodemographic characteristics. J. Bus. Res. 2022, 139, 520–528. [Google Scholar] [CrossRef]

	



Ragin, C.C. Measurement versus calibration: A set-theoretic approach. In The Oxford Handbook of Political Methodology; Box-Steffensmeier, J.M., Brady, H.E., Collier, D., Eds.; Oxford University Press: Oxford, UK, 2008. [Google Scholar]

	



Huarng, K.H. Qualitative analysis with structural associations. J. Bus. Res. 2016, 69, 5187–5191. [Google Scholar] [CrossRef]








[image: Table] 





Table 1. Bivariate analysis: demographic characteristics.






Table 1. Bivariate analysis: demographic characteristics.





	
Demographic

Characteristics

	
Test

	
Groups

	
N

	
Mean

	
Std Dev.

	
Coeff.






	
Gender

	
t-student

	
Male

	
275

	
0.74

	
0.440

	
0.000




	
Female

	
126

	
0.74

	
0.441




	
Age

	
ANOVA

	
Young

	
69

	
0.72

	
0.450

	
0.287




	
Adult

	
290

	
0.73

	
0.442




	
Older

	
42

	
0.79

	
0.415




	
Marital status

	
t-student

	
Single

	
148

	
0.79

	
0.408

	
14.738 *




	
Married

	
253

	
0.71

	
0.456




	
Children

	
t-student

	
No

	
218

	
0.75

	
0.435

	
0.891




	
Yes

	
183

	
0.73

	
0.447




	
Education

	
t-student

	
Financial

	
52

	
0.79

	
0.412

	
3.716




	
Other

	
349

	
0.73

	
0.444








Note: * Significant at the 1% level.
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Table 2. Probit Regression.






Table 2. Probit Regression.





	Game
	Coef.
	Std.
	Err.
	Z
	p > |z|
	(95% Conf. Interval)





	Gender
	−0.6359278
	0.2846669
	−2.23
	0.025 **
	−1.193865
	−0.0779909



	Age
	0.6436297
	0.5639318
	1.14
	0.254
	−0.4616562
	1.748916



	Marital
	−0.6042121
	0.2763995
	−2.19
	0.029 **
	−1.145945
	−0.062479



	Child
	−0.1027091
	0.2846632
	−0.36
	0.718
	−0.6606388
	0.4552206



	Education
	−0.1573171
	0.376211
	−0.42
	0.676
	−0.8946771
	0.5800428



	Level
	−1.278533
	0.6375427
	−2.01
	0.045 **
	−2.528094
	−0.0289721



	Right Answers
	−0.2384943
	0.6992652
	−0.34
	0.733
	−1.609029
	1.13204



	Latency
	−11.03302
	1.516197
	−7.28
	0.000 ***
	−14.00471
	−8.06133



	Confidence
	0.8659587
	0.3564396
	2.43
	0.015 **
	0.1673499
	1.564567



	_cons
	9.10619
	1.300762
	7.00
	0.000
	6.556743
	11.65564







Notes: χ2 = 0.000; Log Likelihood = −71.16; Pseudo R2 = 0.6914; 0 failures and 139 successes completely determined. *** significance level 1%; ** significance level 5%.
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Table 3. Variables and calibration anchors.






Table 3. Variables and calibration anchors.





	Variables
	Fully-Out
	Maximum Ambiguity
	Fully-In





	Gender *
	0
	---
	1



	Age
	0.05
	0.5
	0.95



	Marital *
	0
	---
	1



	Child *
	0
	---
	1



	Education *
	0
	---
	1



	Level
	1
	4
	7



	Right Answer
	5
	8
	11



	Latency
	1
	40
	62



	Confidence
	0
	0.5
	1







Note: (*) Discrete variables. The causal condition is present (1) or absent (0).
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Table 4. Fuzzy-set Qualitative Comparative Analysis: preference for uncertainty and individuals’ characteristics.






Table 4. Fuzzy-set Qualitative Comparative Analysis: preference for uncertainty and individuals’ characteristics.











	Configuration
	S1
	S2
	S3





	Gender
	
	
	○



	Age
	●
	
	○



	Marital
	○
	
	



	Child
	
	●
	○



	Education
	
	○
	○



	Consistency
	0.81
	0.83
	0.78



	Raw Coverage
	0.17
	0.08
	0.22



	Unique Coverage
	0.10
	0.07
	0.16



	Overall solution consistency
	0.40
	
	



	Overall solution coverage
	0.80
	
	







Note: Black circles (●) indicate the presence of a condition, and white circles (○) indicate its absence. Large circles indicate a core condition, and small circles indicate a peripheral condition. Blank space indicates a “don’t care” condition.
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