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Abstract: 

The purpose of this study is to investigate the relationship between economic preferences and attitudes towards 

vaccination against COVID-19. These relationships are important to explore in order to design correct and 

effective vaccination policies that can increase vaccination willingness and decrease vaccination hesitancy. This 

study is specifically looking at risk preferences, ambiguity preferences and other regarding preferences. 

Vaccination is arguably a decision between two risky options. The risk of vaccination and the risk of non-

vaccination. It is also possible to argue that vaccination is a decision between a perceived unknown risk of 

vaccination and a known risk of non-vaccination. This introduces the concept of ambiguity aversion where 

ambiguity averse people arguably prefer the known risk of non-vaccination over the unknown risk of vaccination. 

It is also possible to argue that vaccination is one form of prosocial behaviour and people have various preferences 

for the wellbeing of others, i.e., other regarding preferences. Data on economic preferences and vaccination 

attitudes was gathered with an online survey and measured with validated survey questions. The survey was 

distributed to students at the School of Business, Economics and Law at the University of Gothenburg. The data 

was analysed with multiple different data analysis methods, most notably ordered probit regression and probit 

regression. A significant positive relationship is found between risk preferences and willingness to vaccinate 

against COVID-19. Ambiguity averse people are significantly more likely to vaccinate against COVID-19. Perfect 

altruists are significantly less likely to vaccinate against COVID-19 compared to free riders. Future research is 

encouraged to investigate whether these findings hold true for a larger and more representative sample.  
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1. Introduction 

 

Ever since the 2019 outbreak of COVID-19 in the Chinese city of Wuhan, governments around 

the world have been battling the virus. One of the most crucial tools that can put an end to 

COVID-19 is vaccination (WHO, 2021). For most people, vaccination is the rational choice as 

vaccines are considered by most of the scientific community to be safe and effective (WHO, 

2020). As of December 17 (2021) 64 % of the European union was fully vaccinated against 

COVID-19. A significant proportion of EU citizens are still not vaccinated against COVID-19. 

People who delay their acceptance of or refuse vaccines are labelled in the literature as vaccine 

hesitant. Vaccine hesitancy is a severe problem and characterized by the World Health 

Organisation as one of the greatest threats to global health (WHO, 2019).  

 

People have different attitudes towards vaccination. Some are positive and they believe that 

vaccines are safe and effective. Others are negative and they believe that vaccines are unsafe 

and ineffective (Grace Mascarenhas Danabal, 2021). Many people get vaccinated as soon as 

possible, some delay their acceptance of it while others reject the vaccine entirely. Another 

thing that varies across people are economic preferences. People have certain preferences that 

drives and determines their decision making (Falk et al., 2018). Three of these economic 

preferences are used in this study: Risk preferences, ambiguity preferences and other regarding 

preferences. The goal of this study is to find out whether vaccination attitudes and economic 

preferences are related. Put differently, are economic preferences predicting vaccination 

attitudes and behaviours?  

 

Vaccination is arguably a decision between two risky options; the risk of dying or serious 

adverse events due to vaccination (vaccine side effects) and the risk of dying or serious adverse 

events due to non-vaccination (COVID-19) (Binder & Nuscheler, 2017; Fernandes et al., 

2021). Risk preferences have shown to correlate both positively (Trueblood et al., 2020) and 

negatively (Mori et al., 2021; Trueblood et al., 2020; Guo et al., 2020; Binder et al., 2017; 

Tsutsui et al., 2012, Tsutsui et al., 2010) with vaccination attitudes. The relationship between 

risk preferences and vaccination attitudes is not clear. It is also possible to argue that 

vaccination is a decision between a perceived unknown risk of vaccination and a known risk 

of non-vaccination. This idea was presented by Blaisdell et al. (2015) who introduced the 

concept of ambiguity and ambiguity aversion to vaccination attitudes. Ambiguity aversion is a 
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preference for known risks with known probabilities over unknown risks with unknown 

probabilities (Ellsberg’s 1961). Blaisdell et al. (2015) argues that ambiguity averse people 

oppose vaccination because they want to avoid the ambiguity that is associated with 

vaccination. It is also possible to view vaccination as one form of prosocial behaviour that 

benefits other people. Whenever people vaccinate, they contribute to society by reducing the 

spread of the virus. Arguably, prosocial people with higher other regarding preferences are 

more positive towards vaccination compared to people with more selfish preferences (Böhm et 

al., 2016).  

 

The study asks the following research questions.   

 

(1) Is there a negative relationship between risk preferences and attitudes towards 

vaccination against COVID-19?  

(2) Do ambiguity averse people have more negative attitudes towards vaccination against 

COVID-19?  

(3) Is there a positive relationship between other regarding preferences and attitudes 

towards vaccination against COVID-19?  

 

To the best of my knowledge, previous research has not investigated the relationship between 

these three economic preferences and attitudes towards vaccination against COVID-19. A 

research gap has been identified and this study is trying to fill that gap. That being said, this 

study is not concerned about causality. It is difficult to ascertain that these economic 

preferences are causing variation in attitudes towards vaccination against COVID-19. 

Sophisticated econometric models, beyond the scope of this study, are required to establish a 

causal relationship. Instead, a first look at the relationship between these variables is provided. 

It is up to future research to proceed with the exploratory information that is provided in this 

study and answer the more complicated causal questions.  

 

The purpose of this study is to predict and understand vaccination attitudes and behaviours 

which in turn might be useful in designing effective vaccination policies. To achieve this, it is 

crucial to understand how people behave and make decisions in a health context. Information 

about this is important not only to combat the COVID-19 pandemic but also for future 

pandemics that require vaccination. Vaccination hesitancy is an increasing problem and it is 

important to determine characteristics, such as economic preferences, of the people who oppose 
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vaccination.  Policymakers can hopefully use the information provided by this study to increase 

vaccination willingness and decrease vaccination hesitancy. For example, if risk preferences 

significantly predict vaccination attitudes, health authorities can choose to spend their limited 

budgets on public information campaigns that emphasizes the safety and effectiveness of 

vaccination and the risky consequences of non-vaccination. Money is probably better spent 

elsewhere and communication campaigns should be designed differently if risk preferences fail 

to predict vaccination attitudes. Same reasoning applies for ambiguity preferences and other 

regarding preferences.  

 

The structure of this study is as follows: The study starts with a comprehensive theoretical 

overview of risk preferences, ambiguity preferences and other regarding preferences. This is 

followed by a presentation of the research method. After establishing the research method, the 

study proceeds with a presentation of the results. Finally, the study ends with a discussion of 

the results and its implications for future research.  

 

2 Theoretical framework  

 
This section will cover the theoretical framework and previous research on the relationship 

between risk preferences, ambiguity preferences, other regarding preferences and vaccination 

attitudes. First, a general description of each preference is provided. This overview is followed 

by an explanation of a possible link between each preference and attitudes towards vaccination 

against COVID-19. These suggested links or relationships are then expressed in 3 different 

research questions.   

2.1 Risk preferences  
 

Risk refers to an event where the assigned probabilities of different outcomes are known. Many 

decisions that people make are associated with risk. How people feel about risk and how they 

act on risk determines their risk preferences. One can categorise three types of risk preferences. 

Risk aversion, risk neutrality and risk seeking. The difference between the three can be 

illustrated with a choice between one safe option and one risky option (Hartwig et al., 2019). 

Suppose there is a safe option paying $50 with certainty. On the other hand, there is a risky 

option which pays out 100$ with a probability of 50% and zero otherwise. The expected value 
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is 50$ for both options1. Risk averse people would choose the certain amount as the utility that 

they get from the lottery is lower than its expected value. Risk seeking people would choose 

the lottery over the certain amount as the utility that they get from the lottery is higher than its 

expected value. Finally, risk neutral people are indifferent between the lottery and the certain 

payment.  

 

2.2 Risk preferences and COVID-19  

 

Vaccination is arguably a choice between two risky options; the risk of dying or serious adverse 

events due to vaccination (vaccine side effects) and the risk of dying or serious adverse events 

due to non-vaccination (COVID-19) (Binder & Nuscheler, 2017; Fernandes et al., 2021). As 

of November 15 (2021), the American Centers for Disease Control and Prevention reported 

9810 deaths due to vaccines against COVID-19. Using these numbers, the approximative 

probability of death due to a COVID-19 vaccine was 0.0022%. This is significantly lower than 

the probability of death due to COVID-19 among unvaccinated people, which on October 30 

(2021) was 3.47 % (Ourworldindata, 2021)2. When looking at deaths among unvaccinated 

people, albeit not the only relevant measurement, the statistical risk of dying due to COVID-

19 is significantly higher than the statistical risk of dying due to a COVID-19 vaccine. 

Vaccination is arguably the rational choice (Böhm, 2016). Yet, everyone is not vaccinating and 

vaccine hesitancy is a severe problem (WHO, 2019). Moreover, it is not empirically clear if 

risk averse people would rather avoid the risks that are associated with vaccination or the risks 

that are associated with non-vaccination (Fernandes et al., 2021; Tsutsui et al., 2010). Are 

people who dislike risk more positive or more negative towards vaccination against COVID-

19?  

One possible explanation for the ambiguous relationship between risk preferences and 

vaccination attitudes is the fact that both the costs and the benefits of vaccination are risky 

 
1The expected value is the sum of 𝑥𝑖 times the probability of 𝑥𝑖 occurring. In scenario 1 (safe payment), the expected value 

is ∑ 𝑥𝑖 ∗ 𝑃(𝑥𝑖) = 50 ∗ 1 = 50. In scenario 2 (lottery), the expected value is ∑ 𝑥𝑖 ∗ 𝑃(𝑥𝑖) = 100 ∗ 0.5 + 50 ∗ 0 = 50. Thus, no matter if one 

opts for the certain payment or gamble with the lottery, the expected value is the same. Arguably, risk preferences determines whether one 

opts for the certain payment or the lottery.  

  

2The case fatality rate (CFR) has some prominent limitations as a measurement of the probability of dying due to COVID-19. CFR relies on 

the number of confirmed cases which is a problem, since there is a substantial number of unconfirmed cases that are not reported, inflating 

the CRF and making it higher than the actual CRF (ourworldindata, 2020).  
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(Binder & Nuscheler, 2017). The relationship between risk preferences and attitudes towards 

vaccination against COVID-19 could differ between men and women as this has been 

suggested for other vaccines. Nuscheler & Roeder (2016) found that risk averse men are 

significantly more likely to vaccinate but the same effect is not found for women. It has also 

been suggested that the predictive power of general risk preferences on health decisions 

depends on the specific health context (Dohmen et al., 2011), i.e., the fact the risk preferences 

predict some health behaviours does not necessarily imply that the same is true for COVID-19. 

The remainder of this section will cover the theoretical support for each position. 

First, there is risk associated with vaccination in the sense that vaccination exposes the vaccine 

recipient to a possible risk of illness or death due to side effects after getting vaccinated 

(Trueblood, 2020; Nuscheler, 2014; Tsutsui, 2010). Using a hypothetical gamble ladder where 

participants choose between a risky and a safe option, Trueblood et al. (2020) found a 

significant positive relationship between risk preferences and take-up of a hypothetical 

COVID-19 vaccine. Their study suggests that risk averse people are less willing to accept a 

hypothetical COVID-19 vaccine. Because of this, one possible hypothesis is that there is a 

positive relationship between risk preferences and attitudes towards vaccination against 

COVID-19, i.e., risk averse people are more negative towards vaccination against COVID-19.  

Second, one can flip the argument and make the case that people are exposing themselves to a 

great risk by not vaccinating. Arguably, this is a more conventional way of looking at it. 

Unvaccinated people are less protected against COVID-19. Worse protection implies a greater 

risk of catching COVID-19 and a greater risk of dying or becoming severely ill (CDC, 2021). 

Because of this, unvaccinated people expose themselves to a greater risk when going about 

their daily lives. Using this logic, one could hypothesize a negative relationship between risk 

preferences and attitudes towards vaccination against COVID-19, i.e., risk averse people are 

more positive towards vaccination against COVID-19. This negative relationship has been 

suggested for risk preferences and other vaccines (Mori et al., 2021; Guo et al., 2020; Binder 

et al., 2017; Tsutsui et al., 2012; Tsutsui et al., 2010). Guo et al. (2020) and Tsutsui et al. (2012) 

suggest that risk averse people fear the risk of infection more than the risk of possible side 

effects. This could potentially explain why risk averse people have more positive attitudes 

towards vaccination.  
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2.3 Research question: risk preferences  

 

Overall, empirical findings suggest a negative relationship between risk preferences and 

attitudes towards vaccination for other vaccines (Mori et al., 2021; Guo et al., 2020; Binder et 

al., 2017; Tsutsui et al., 2012, Tsutsui et al., 2010). Consequently, this study hypothesizes a 

negative relationship between risk preferences and attitudes towards vaccination against 

COVID-19. Risk averse people, with lower risk preferences, might perceive the severe 

consequences of COVID-19 without the vaccine as riskier than the risk of possible side effects 

from vaccination. Arguably, this is particularly true for a country like Sweden which is the 

target population of this study. This might be because Swedish people exhibit high levels of 

public trust (Ourworldindata, 2021) and most Swedes perceive vaccines to be safe (Statista, 

2018). The perceived risk of vaccination is possibly lower whenever people trust that 

vaccination programs are safe and effective. On the contrary, if people mistrust the government 

and the authorities, they might also mistrust the safety and the effectiveness of the vaccines. 

The first research question of this study is explicitly stated as follows.   

(1) Is there a negative relationship between risk preferences and attitudes towards 

vaccination against COVID-19?   

 

2.4 Ambiguity preferences  
 

Ambiguity refers to an event where the assigned probabilities of different outcomes are 

unknown (Ellsberg, 1961). Similar to risk, people have different preferences for ambiguity, 

such as ambiguity averse, ambiguity neutral and ambiguity seeking. According to an 

experiment conducted by Dimmock et al. (2013), most people are ambiguity averse (51 %), 

less people are ambiguity seeking (37 %) and very few people are ambiguity neutral (12 %). 

Preferences for ambiguity are usually illustrated with the famous Ellsberg paradox. Ellsberg 

(1961) presented the idea that most people prefer unambiguous gambles (known risk) over 

ambiguous gambles (unknown risk). In the Ellsberg experiment, participants are asked to 

choose between two urns and bet on a ball from that urn. Each urn contains 100 balls. Urn A 

contains 50 red and 50 black balls (known risk) and urn B contains an unknown mix of red and 

black balls (unknown risk). A random ball is drawn from the urn of their choice. They win 

$100 if the ball that they betted on is drawn, nothing otherwise. Most people prefer urn A over 

urn B, this is known as ambiguity aversion. People are predominantly ambiguity averse when 
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choosing between known and unknown risks (Goldman et al., 2020). Conversely, people are 

defined as ambiguity seeking if they prefer urn B over urn A and ambiguity neutral if they are 

indifferent between the two urns.   

 

2.5 Ambiguity preferences and COVID-19 

 

Ambiguity is arguably another relevant economic preference for attitudes towards vaccination 

against COVID-19. Ambiguity refers to a situation where objective probabilities for certain 

outcomes are unknown. Objective probabilities are arguably never known for health decisions 

such as vaccination (Attema et al., 2018). Thus, ambiguity preferences might be a better 

predictor of attitudes towards vaccination against COVID-19 compared to risk preferences.  

Previous research on the relationship between ambiguity preferences and vaccination attitudes 

is scarce. Blaisdell et al. (2015) investigated the relationship between ambiguity aversion and 

vaccination among vaccine hesitant parents. They found that vaccine hesitant parents who 

oppose vaccination tend to perceive the risk of non-vaccination (the disease) as known but the 

risk of vaccination as unknown. Most of the vaccine hesitant parents reported the risk of 

vaccination as more unknown than the risk non-vaccination and they were more reluctant to 

vaccinate because of it. Higher ambiguity aversion correlates with higher vaccine refusal 

(Blaisdell et al. 2015). A similar finding is presented by Mezaros et al. (1996) who suggest that 

ambiguity aversion is significantly higher among people who oppose vaccination.  

People’s perception of vaccination as an ambiguous and unknown risk could stem from the 

large amount of conflicting, changing and missing information about vaccination that people 

are exposed to (Blaisdell et al. 2015). There is a lot of conflicting information about the safety 

and effectiveness of vaccines against COVID-19 (Courbage & Peter, 2021). The pandemic has 

also been heavily politized, reinforcing the ambiguity further (Stroebe et al., 2021). Moreover, 

governments around the world have responded to the virus with various degrees of stringency 

(Chen & Assefa, 2021; University of Oxford, 2020. Global citizens are getting a mixed 

message about the severity of the pandemic. This was particularly the case at the beginning of 

the pandemic when much of the virus was still unknown (Simonovic & Taber, 2021). 
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2.6 Research question: ambiguity preferences  

 

Ultimately, this study hypothesize that ambiguity averse people have more negative attitudes 

towards vaccination against COVID-19. This is based on the assumptions and findings 

presented by Blaisdell et al. (2015) and Mezaros et al. (1996). This is explicitly stated in the 

second research question of this study.  

(2) Do ambiguity averse people have more negative attitudes towards vaccination against 

COVID-19?  

 2.7 Other regarding preferences   
 

People are to a varying degree concerned about other individuals’ material payoffs. People with 

greater other regarding preferences care for the wellbeing of others, fairness, and reciprocity 

(Fehr, 2006). One can broadly categorize other regarding preferences in three different groups: 

Altruists, conditional cooperators and free riders (Bardsley & Moffatt, 2007; Fischbacher et 

al., 2001; Kurzban & Houser, 2004). Altruism and conditional cooperation are two types of 

prosocial behaviour. Prosocial behaviour is defined as behaviour that benefit others (Ding, 

2018). Vaccination against COVID-19 can be seen as a type of prosocial behaviour. Whenever 

people vaccinate, they contribute to society by reducing the spread of the virus. In other words, 

vaccination is an action that not only protects the individual but also society in general. 

Contrary to prosocial people, free riders are acting selfishly and they do not care about the 

material payoffs of others. They seek to maximize their own utility and free ride on the 

contribution of others. The difference between these three categories is usually illustrated with 

a public goods game.  

Public goods games are simulating a real-life situation (in the laboratory) where participants 

get to decide how much they want to contribute to a public good (that benefit everyone in the 

group) and how much they want to keep for themselves (private good or account). The income 

or welfare of each group member is maximized if every participant contributes a maximum 

amount to the public good. One major problem is the fact that the participants are not aware of 

the contribution of others. The Nash equilibrium in a public goods game is for every participant 

to withhold their contribution, keep the full amount to themselves and not contribute anything 

at all (Lang et al., 2018).  
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The Nash equilibrium of such game is that players will act as free riders (Andreoni, 1995), but 

experimental studies in the laboratory suggest that observed behaviour is more complex than 

what conventional economic theory suggest: The dominant strategy is to withhold contribution, 

but people contribute more than what conventional theory predicts (Andreoni, 1995). In 

practice, some people are undoubtedly acting in accordance with the suggested Nash 

equilibrium. According to a literature review compiled by Thöni & Volk (2018), an average 

group of people consist of approximately 20% free riders. They do not contribute anything to 

the public good and free ride on the contributions of others. Others are acting more pro-socially. 

First, it has been proven in the laboratory that many people act as conditional cooperator (Thöni 

& Volk 2018; Chaudhuri, 2010). They contribute to the public good if they observe that other 

people contribute. Conversely, they do not contribute to the public good if they observe that 

other people withhold their contribution (Fischbacher et al., 2001). Second, altruism has also 

been used as an explanation for cooperation in the laboratory. Goeree (1999) found a significant 

effect of altruism on contributions in a one-shot public goods game. Andreoni (1995) 

concluded in a similar experiment that about 75% of their subjects were cooperative, about half 

of them for altruistic reason. Altruists will consistently contribute a certain amount to the public 

good as they have a preference for the wellbeing of others. Altruists are aware of the free riding 

equilibrium but choose to cooperate out of altruistic reasons, such as kindness (Andreoni, 

1995). Many people are cooperative in the laboratory, and the share of cooperative people may 

be even higher in the real world (Andreoni 1995). There is strong support for altruism on the 

decision making in public goods games (Goerre, 1999; Palfrey & Prisbrey, 1997). 

The following sections will discuss how other regarding preferences relates to attitudes towards 

vaccination against COVID-19. First, attitudes towards vaccination against COVID-19 is 

discussed in relation to altruism, followed by conditional cooperation and finally free riding. 

2.8 Altruism and COVID-19 
 

Altruists are motivated by an unconditional concern for other people’s wellbeing (Fehr, 2006). 

In essence, altruists will contribute and cooperate independent of the contribution of others. 

Altruistic people increase their utility by helping other people (Palfrey, 1997). Because of this, 

case specific circumstances (such as the contribution of others) will not significantly affect 

whether an altruist contributes to the public good. Studies conducted in Australia (H. Dodd, et 

al, 2020) and Sweden (Folkhälsomyndigheten, 2021) have pointed out that the “the protection 

of others” is one of the main reasons for people’s willingness to vaccinate against COVID-19. 
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Many people care about the wellbeing of others, which is arguably a preference for altruism. 

Moreover, the relationship between altruism and vaccination has been investigated for other 

vaccines. Böhm (2016) found that more altruistic, pro-social individuals are more likely to 

demand immunization and vaccines. All things considered, this study hypothesize that 

altruistic preferences correlate positively with attitudes towards vaccination against COVID-

19 

2.9 Conditional cooperation and COVID-19  
 

Conditional cooperators will only cooperate if they observe that other people cooperate. Their 

contribution is conditional on other people’s contribution (Fischbacher & Gächter, 2010). 

Another way of looking at this is that the conditional cooperator reciprocates other people’s 

behaviour. In the case of vaccination and COVID-19, if a conditional cooperator observes that 

other people vaccinate against COVID-19, they will reciprocate such behaviour and vaccinate. 

Thus, as the conditional cooperators observes that their families, friends, colleagues and so 

forth vaccinate the probability of them getting vaccinated increases and their attitude towards 

vaccination becomes increasingly positive. An opposite relationship is also plausible, where a 

low contribution of others (low vaccinate rate) will cause the conditional cooperators to 

withhold their contributions (Bardsley & Moffatt, 2007). Ultimately, this study hypothesize 

that conditional cooperators are more positive towards vaccination against COVID-19. 

2.10 Free riding and COVID-19 

 

Free riding is the last preference or category. Free riders do not cooperate or contribute 

regardless of what other people do so they act in a selfish manner (Böhm, 2016). How might 

these self-centred interests manifest in a COVID-19 setting? Whenever the vaccination rate 

reaches a sufficiently high level, the desirable outcome of herd immunity is achieved. Herd 

immunity is believed to heavily reduce and/or eliminate the spread of COVID-19. What is 

problematic is that every member of society can enjoy this herd immunity regardless of whether 

they contributed to it (by vaccinating) or not. 

Continuing with that logic, one can make the case that herd immunity is a public good (Siegal, 

2009). Public goods are non-excludable and non-rivalrous. Meaning, no one in society can be 

excluded from consuming the good (non-excludable) and one individual’ consumption of the 

good does not affect whether others can consume the good (non-rivalrous). Free riders enjoy 
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the work of others without contributing to it. Because of the high vaccination rate, vaccination 

is now less attractive relative to non-vaccination (Böhm, 2016; Nuscheler, 2014).  

If these self-interested free riders make up an adequate proportion of the population, then it is 

not possible to achieve herd-immunity (no provision of the public good), restrictions will 

remain in place and COVID-19 would continue to ravage. This study hypothesize that free 

riders are more negative towards vaccination against COVID-19 compared to people who 

display prosocial behaviour (altruists, conditional cooperators).  

2.11 Research question: other regarding preferences  

 

Ultimately, this study hypothesizes that people who display more prosocial preferences 

(altruism, conditional cooperation) have more positive attitudes towards vaccination against 

COVID-19 (compared to free riders). This is explicitly stated in the third and final research 

question. 

(3) Is there a positive relationship between other regarding preferences and attitudes 

towards vaccination against COVID-19?  

3. Methodology  
 

This section starts with an explanation of the survey design which is followed by brief overview 

of the demographics. The section then proceeds with a thorough overview of the measurement 

of each variable. These measurements are critically discussed in a separate section where 

limitations of the methodology are presented. This is followed by an overview of the of the 

data analysis methods. Finally, this section ends with an overview of 21 different hypotheses 

for the relationship between risk preferences, ambiguity preferences, other regarding 

preferences and 7 measurements of attitudes towards vaccination against COVID-19.  

3.1 Survey design and demographics  
 

This study uses a survey methodology to investigate the relationship between economic 

preferences and attitudes towards vaccination against COVID-19 (See Appendix D for the 

survey). Two surveys were available: Swedish and English. The responses from the English 

survey were discarded due to a limited amount of time to analyse the results. The anonymous 

online survey was distributed through a mailing list that consist of every student at the School 
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of Business, Economics and law at the University of Gothenburg (4674 people). The survey 

was also distributed to friends and family on Facebook. 

The survey is structured into three different sections. In the first section, respondents are asked 

to fill out a few demographic questions. They are asked about their gender, age and educational 

background. Ultimately, the goal was to keep this section as short as possible. These three 

questions provide essential information about the respondents without taking too much time 

away from the more important questions. For the second section, respondents are asked 6 

questions about risk, 1 question about ambiguity and 6 questions about other regarding 

preferences. In the third section, respondents are asked 7 questions about their attitudes towards 

vaccination against COVID-19.  

Emailing students at the University of Gothenburg and sharing the survey to friends and family 

on Facebook made is so that the sample consists of a disproportionally high amount of young, 

highly educated females. The median age is 23 and 78 % of the sample are younger than 30 

(See Appendix A Figure 3). This is significantly lower than the median age in Sweden which 

in 2021 was 41 (worldofmeters, 2021). There is also a large overrepresentation of women in 

the sample (See Appendix A Figure 2). The sample consist of 210 women, 151 men and 2 non-

binaries. This was somewhat expected as women tend to participate more frequently in online 

surveys compared to men (Smith, 2008). For education, roughly 40 % of the sample have 

completed a bachelor’s degree or higher (See Appendix A Figure 4). This is substantially 

higher than the proportion of highly educated people in the Swedish population. 

Comparatively, 27% of the Swedish population have a bachelor’s degree or higher (SCB, 

2017). Moreover, the proportion of actual students in the sample is probably substantially 

higher than 40 %.  

What does this overrepresentation of young, highly educated women mean for the analysis of 

this study? First, there is supporting evidence for a positive correlation between education and 

vaccination willingness in the literature, see e.g., (Humer et al., 2021; Lazarus, 2020). More 

educated people tend to be more positive towards vaccination. Second, younger people are 

generally less willing to vaccinate against COVID-19 (Lazarus, 2020). One reason for a lower 

vaccination willingness among younger people is the fact that they are statistically much less 

likely to die or get seriously ill from COVID-19. Third, women are generally more negative 

towards vaccination and less willing to vaccinate compared to men. It is not clear what an 

overrepresentation of young, highly educated women will imply for the analysis of this study. 
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They differ in their suggested theoretical effect on attitudes towards vaccination against 

COVID-19. When running regressions, the study will control for gender, age and education. 

Respondents were given the opportunity to participate in a lottery of 300 SEK in order to 

generate more response and to make sure that respondents answer thoroughly. Lotteries and 

other monetary incentives have proven to significantly increase the completion rate of online 

surveys (S. Lauguilles 2010; Doerfling, 2010). Moreover, lotteries are a cost-effective way of 

incentivizing people to participate in a survey. There is no way of establishing how effective 

the lottery was as there is no contrafactual reality (identical survey without a lottery) to compare 

the results with. However, the survey has generated data on the completion rate and the average 

time to complete. The completion rate is 71.9%, 363 people submitted the survey out of 505 

starts. The average time to complete was 7.09 minutes. Before the survey was aired, the survey 

program of this study (Typeform) estimated an average completion time of 7 minutes. The 

average time to complete is in line with the estimated average time to complete. This could be 

interpreted as: Most people have taken the time to answer the survey thoroughly. 

3.2 Measuring economic preferences  

 

Traditionally, economic preferences are measured or elicited using incentivized laboratory 

experiments. That is not a feasible approach for a bachelor’s thesis with a limited amount of 

time and resources. Incentivized laboratory experiments require much time and money. As a 

student working on a bachelor’s thesis, one does not have an abundance of any of those. 

Because of this, this study used an online survey to elicit economic preferences. Compared to 

laboratory experiments, online surveys provide arguably more externally valid results. 

Findings from online surveys are more generalizable and they have the advantage of reaching 

a larger and more representative sample (Figureau et al., 2020). On the other hand, laboratory 

experiments provide arguably more internally valid results. They are better at identifying causal 

relationships (Figureau et al., 2020). That being said, this study is not concerned about 

causality. For the purpose of this study, the stronger external validity that comes with using an 

online survey, is favoured over the stronger internal validity that comes with using a laboratory 

experiment.  

When eliciting economic preferences using hypothetical questions in an online survey, a 

common concern is the discrepancy between those hypothetical question, the laboratory and 

the real world. For hypothetical survey questions, there are no material incentives for the 

respondents to answer truthfully. Because of this, people might act in a certain way for a 
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hypothetical scenario, and in another way for a real-world scenario where there are actual 

consequences. This concern has been challenged by a comprehensive questionnaire developed 

by Falk et al. (2016). Empirical evidence supports the predictive power of these hypothetical 

questions and risky behaviour in the laboratory and the real world. This finding is reinforced 

by Bauer et al. (2020) who found that the hypothetical questions developed by Falk et al. (2016) 

are good predictors of choices in incentivized experiments. Prior to the study of Falk et al. 

(2016), some studies found that hypothetical questions are giving similar results as laboratory 

experiments (Dohmen et al. 2011; Dohmen et al. 2005). All things considered, eliciting 

economic preferences using online surveys has strong support in the literature.  

The following sections will provide a detailed overview of each elicitation process. How did 

this survey measure risk preferences, ambiguity preferences and other regarding preferences?   

3.3 Measuring risk preferences 

 

Is there a negative relationship between risk preferences and attitudes towards vaccination 

against COVID-19? To explore this question, one has to elicit risk preferences. This study 

measure risk preferences using two methods developed by Falk et al. (2016)3. First, risk 

preferences are measured with a “staircase method”. For this method, respondents were asked 

a series of binary choices between a certain payment and a lottery. For each question, the lottery 

remains the same, but the certain amount of money is altered according to the response for the 

previous question. The lottery pays 6000 SEK with a probability of 0.5 and nothing otherwise4. 

For the first question, the certain amount slightly exceeds the expected value of the lottery. A 

risk averse would choose the certain amount even if the expected value of the lottery is higher 

than the expected value of the certain amount. Conversely, a risk seeking individual would 

choose the lottery over the certain payment even if the certain amount exceeds the lottery.  

If a respondent opts for the certain amount, then the certain amount is decreased for the next 

question. If a respondent opts for the lottery, then the certain amount is increased for the next 

question. This process was repeated five times. The lowest amount of money that a respondent 

would accept today over a higher but riskier amount is the certainty equivalent. Using these 

five subsequential decisions, respondents were given a risk preference score ranging from 1 to 

32. A higher risk preference score implies more risk seeking and less risk aversion. A risk 

 
3 The original questionnaire can be found on their website (www.global-preferences.org) 
4 This is equivalent to 657 USD (27/12/2021).  
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preference score of 1 is given to respondents who opts for the certain amount for each of the 5 

different questions. A risk preference score of 32 is given to respondents who opts for the 

lottery for each of the 5 different questions. Values between 1 and 32 are given based on a 

combination of the two choices that the respondent make for the five different questions (See 

appendix D for a visual illustration of the risk staircase method). A risk preference score 

between 1 and 15 corresponds roughly to risk aversion, 16 - 17 to risk neutrality and 18 – 32 

to risk seeking.  

Second, risk preferences are also measured with a “self-assessment method”. Respondents are 

asked to assess their own willingness to take risks. This is done on a scale from 0 to 10 where 

0 means that the respondent is completely unwilling to take risks (perfectly risk averse), 5 

means that the respondent is risk neutral and 10 means that the respondent is very willing to 

take risks (perfectly risk seeking). Moreover, values between 1 – 4 corresponds roughly to 

slight risk aversion and 6 – 9 to slight risk seeking. This self-assessment of risk is a way of 

measuring risk preferences in a non-financial way. This method is arguably a better predictor 

of risky behaviour in general (Dohmen et al., 2011), whereas the staircase method is a better 

predictor of risky financial behaviour. Ultimately, both methods will be used for the analysis 

of this study.  

3.4 Measuring ambiguity preferences 

 

Do ambiguity averse people have more negative attitudes towards vaccination against COVID-

19? To explore this question, one has to elicit ambiguity preferences. For this study, ambiguity 

preferences are measured using a hypothetical choice between two different boxes. The same 

method is used by Dimmock et al. (2013) who did an experiment, an incentive compatible one 

to the question of this study. For this question, respondents are asked to choose between two 

boxes and then randomly draw a ball from that box. They win 200 SEK if they draw a purple 

ball5. They do not win anything if they draw an orange ball. Each box contains 100 balls that 

are either purple or orange. 

The first box contains 50 orange balls and 50 purple balls. Since the distribution of orange and 

purple balls is known, this box corresponds to a risky situation with the probability of winning 

equal to 0.5. On the other hand, the second box represents a decision under ambiguity since the 

distribution of purple and orange balls is unknown. People who opt for the first box are 

 
5 200 SEK is equivalent to 21.89 USD (27/12/2021). 
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categorised as ambiguity averse. They prefer a known risk over an unknown risk. People who 

opt for the second box are categorised as ambiguity seeking. They prefer an unknown risk over 

a known risk. Finally, the respondents can also state that they are indifferent between the two 

boxes. This indifference implies that they find the two boxes to be equally attractive and they 

are categorised as ambiguity neutral. As opposed to Dimmock et al. (2013), the respondents 

are asked to make this choice between the two boxes once. While this is arguably a worse way 

of eliciting ambiguity preferences (Dimmock et al., 2013), the decision was made in order to 

prevent an already extensive survey to become even longer. 

The two boxes are presented graphically in an image next to the question (See Figure 1). The 

image is taken from Dimmock et al., (2013) but used with modified numerical values. The 

content of the image has been translated from English to Swedish. The USD values have been 

replaced by similar values in SEK. The purpose of the image is to make it easier for the 

respondent to visualize and understand the context of the question. The respondent can visually 

observe two boxes, one with 50 purple and 50 orange balls, and one with 100 grey balls that 

could either be purple or orange. The assigned probabilities of winning and losing are also 

clearly depicted in the image. Thus, the content of the image is clear and should not be a source 

of unintended interpretations of the question, which is sometimes a cause for concern when 

using images in surveys (SCB, 2016).  

Figure 1: Hypothetical choice between two boxes 

  

Note: See Appendix B for a visual representation of the same image (with USD currency and English wording) 

used in the English survey. 
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3.5 Measuring other regarding preferences 

 

Is there a positive relationship between other regarding preferences and attitudes towards 

vaccination against COVID-19? To explore this question, one has to elicit other regarding 

preferences. For this study, other regarding preferences are measured using the same method 

as Fischbacher et al. (2001). Respondents are asked to imagine a situation where they are 

together with their 3 neighbours given 200 SEK every month6. Every neighbour has the option 

of either keeping the 200 SEK for themselves or contribute a certain amount (0 - 200 SEK) to 

a common fund7. Respondents are told that the common fund is used for goods and services 

that they all share. The fund is non-rivalrous and non-excludable and is supposed to resemble 

a public good. Respondents are also told that the size of their monthly income depends on the 

size of the common fund. The size of the common fund is in turn determined by the 

multiplication factor (1.6). This means that the common fund grows by 1.6 SEK for every 

additional SEK that is put into the fund. Assuming cooperation from others, the individual 

return on a contribution to the common fund is greater than their actual contribution. The 

monthly income of individual i is given by the following formula:   

 

𝜋𝑖 = 200 − 𝑔𝑖 + 0.4 ∑ 𝑔𝑗
4
𝑗=1  (1)8 

After being informed about the context, respondents are asked to fill out a “contribution table” 

consisting of six “conditional contributions”. The contribution table is measuring how much 

people are willing to contribute with for 6 different average contributions of their neighbours. 

The 6 different average contributions of the neighbours are 0, 80, 120, 160 and 200 SEK. The 

original work of Fischbacher et al. (2001) consists of 21 rounds, yet in order to reduce the time 

for completing this task the number of rounds were limited to 6. 

This study has identified 5 different types of other regarding preferences using information 

from the contribution table. First, perfect altruists are defined as those who contribute with 200 

SEK for every single average contribution of others. Their contribution is constant and they 

 
6
When presenting similar situations in the laboratory, respondents are traditionally given a certain number of “tokens” every “round” as 

opposed to “money” every “month” which is the phrasing of this study. For the more conventional approach see (Fischbacher et al., 2001; 

Fischbacher & Gächter, 2010; Keser & Van Winden, 2000; Kurzban & Houser, 2004; Bardsley & G. Moffatt, 2007). This study used “money” 

instead of “tokens” because it was seemingly a better fit for the real-life context that the respondents were asked to imagine.  

7200 SEK is roughly equivalent to 21.87 USD (27/12/2021)  
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contribute with the same amount (200 SEK) regardless of the average contribution of others 

(Kurzban & Houser, 2004). The term “perfect altruist” was used over “altruist” as a better 

description of someone who contributes 200 SEK for every single average contribution of 

others. Second, conditional cooperators are defined as those whose contribution moves 

proportionally with the contribution of others (Fischbacher et al., 2001). They mimic the 

behaviour of their neighbours. Third, free riders are defined as those who contribute 0 SEK for 

every single average contribution of others (Fischbacher et al., 2001). Their contribution is 

constantly 0 and they withhold their contribution regardless of the contribution of others. 

Fourth, the remaining respondents were either categorised as above average contributors or 

below average contributors. Above average contributors are contributing with more on average 

than the average contribution of their neighbours9. This variable is capturing some kind of 

prosocial behaviour, as the average contributors are contributing with more than others. 

Conversely, below average contributors are contributing with less on average than the average 

contribution of their neighbours. This variable is capturing some kind of freeriding, as the 

below average contributors are contributing with less than others. A critical discussion of this 

categorisation method is presented in Section 3.8  

Finally, the study has compiled an “average contribution index”. The average contribution 

index is computing the average contribution of each respondent. Put differently, it is the mean 

value for 6 different contributions. People with a higher score for the average contribution 

index are more prosocial as they contribute more on average. The index is discussed further in 

Section 4.1.  

3.6 Measuring attitudes towards vaccination against COVID-19 

 

Is there a negative relationship between risk preferences and attitudes towards vaccination 

against COVID-19? Do ambiguity averse people have more negative attitudes towards 

vaccination against COVID-19? Is there a positive relationship between other regarding 

 
7𝜋𝑖 is the income of individual i for a any given month. This is calculated by summing (200 – their own contribution to the fund 𝑔𝑖) and the 

total contribution to the fund 𝑔𝑗 multiplied with the marginal payoff 0.4. The marginal payoff is each neighbors share of the common fund. 

The marginal payoff is the quota of the multiplication factor 1.6 and the number of participants 4 (Core-econ.org, 2021). Other studies use the 

same group size and multiplication factor, (Fischbacher & Gächter., 2010; Fischbacher et al., 2001; Keser & Van Winden, 2000). The reason 

for this is that one wants to avoid a large group size and a low multiplication factor as it could make the marginal payoff very low. A reduction 

in the marginal payoff makes contribution less attractive as it lowers the individual share of the common fund.  

9The average contribution of the neighbours (in total) is calculated using the following formula.   
0+40+80+120+160+200

6
= 100. Thus, average 

contributors contribute more than 100 on average and below average contributors contribute less than 100 on average.  
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preferences and attitudes towards vaccination against COVID-19? As evidenced by the three 

research questions, how to measure attitudes towards vaccination against COVID-19 is a key 

component of this study. In the Cambridge Dictionary, attitude is defined as “a feeling or 

opinion about something or someone, or a way of behaving that is caused by this” (Cambridge 

Dictionary, 2021). Someone’s attitude towards something is arguably a latent variable that 

cannot be measured with a single question (Moors, 2003). For this study, attitude is used as an 

umbrella term for feelings, opinions and behaviours in relation to vaccination against COVID-

19. Specifically, this study is asking 7 different questions that measures attitudes towards 

vaccination against COVID-19. These questions might serve as a proxy for attitudes towards 

vaccination against COVID-19. 

 

The first question asks the respondents whether they are vaccinated against COVID-19 or not. 

The response options are as follows; fully vaccinated, partly vaccinated, not vaccinated but 

intend to vaccinate and not vaccinated. Compared to the other 5 questions, this question is 

arguably more closely related to the theoretical reasoning presented in Section 2-2.11. This 

decision on vaccination is usually referred to in the literature as “vaccination willingness”, See 

e.g. (Böhme et al. 2020; H Dodd et al 2020). “Vaccination willingness” is arguably one part of 

“attitudes towards vaccination against COVID-19”, but the two concepts could also be 

regarded as two separate concepts. Because of this, the initial plan for this study was to present 

separate hypotheses for this question and not include it in the umbrella term “attitudes towards 

vaccination against COVID-19”. Ultimately, for sake of simplicity, a decision was made to use 

the terms interchangeably. Moreover, this binary vaccination variable will only be used as an 

outcome variable in 1 probit regression. It is not included in the others tests such as the 

Spearman’s rank correlation coefficient test.  

 

The second and third question ask the respondents about their attitude towards vaccines in 

general and vaccines against COVID-19 in particular. These two questions are the most 

obvious proxy of “attitudes towards vaccination against COVID-19”, as they are explicitly 

asking the respondents about their attitudes. This is done on a 11-point Likert scale. On the 

scale, 0 implies completely negative and 10 implies completely positive. Previous research 

suggests that there is a difference between attitudes towards COVID-19 vaccines and attitudes 

towards vaccines in general. Attitudes towards vaccination varies across context, time and 

vaccines. People may agree with some vaccines but disagree with others (WHO, 2014). This 
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idea is reinforced by the finding of Hani Temsah et al (2021) who found a significant difference 

in parental hesitancy about COVID-19 and other routine childhood vaccinations. 

The fourth and fifth question ask the respondents about their perceptions of the safety and 

effectiveness of vaccines against COVID-19. Safety and effectiveness are two key components 

of attitudes towards vaccination (WHO, 2014; Dyda et al., 2020). Respondents are asked to 

evaluate the safety and effectiveness of vaccines against COVID-19 on a 11-point Likert scale. 

On the scale, 0 implies completely unsafe/completely ineffective and 10 implies completely 

safe/completely effective.  

The sixth question ask the respondents, if and for how long they delayed their first dose of a 

COVID-19 vaccine. The response options are as follows; “got it as soon as possible”, “less 

than 1 month”, “between 1 and 3 months”, “between 3 and 6 months”, “between 6 months 

and 1 year”, “between 1 and 2 years” “unsure”, “I do not intend to get vaccinated”. A similar 

approach was used by (Kennedy, 2021). This question gathers additional information about 

attitudes towards vaccination against COVID-19. To delay acceptance of a vaccine is another 

form of vaccine hesitancy, even if one decides to eventually get it (Lyengar, 2021). The seventh 

question ask the respondents how likely it is that they will get a COVID-19 booster shot 

whenever it is their turn. This is done on a 11-point Likert scale. On the scale, 0 implies very 

unlikely and 10 implies very likely. Question 2 - 6 are measured on a Likert Scale and are 

arguably valid proxies for the latent variable “attitudes towards vaccination against COVID-

19”. These questions are compiled into an “attitude index”. The index is supposed to serve as 

a single measurement of attitudes towards vaccination against COVID-19. Higher values on 

the index implies more positive attitudes towards vaccination against COVID-19. The index is 

discussed further in Section 4.1.  

3.7 Data analysis methods   

 

The following section will briefly discuss the data analysis methods or econometric models 

that are used in this study. Many of the variables that are elicited in this study are measured on 

a nominal or ordinal scale. For such variables, non-parametric tests are a better fit compared to 

parametric tests (Statisticssolutions, 2021). Non-parametric tests are based on fewer 

assumptions about the population and the distribution of the data. For instance, non-parametric 

tests do not assume normal distribution (Corthinas & Black, 2012).  
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The relationship between risk preferences, other regarding preferences and attitudes towards 

vaccination against COVID-19 is initially explored by computing the Spearman’s rank 

correlation coefficient (denoted as 𝜌). The Spearman’s rank correlation coefficient is a 

nonparametric equivalent of the Pearson correlation coefficient (Laerd Statistics, 2021). The 

Spearman’s rank correlation coefficient provides a first look at bivariate associations between 

risk preferences, other regarding preferences and attitudes towards vaccination against 

COVID-19. Importantly, the Spearman’s rank correlation coefficient does not say anything 

about cause and effect. Instead, it measures the strength and the direction of associations 

between two ordinal variables (Laerd Statistics, 2021). Information about the statistical 

significance of these associations is also provided in the analysis.   

A different approach is taken for the relationship between ambiguity preferences and attitudes 

towards vaccination against COVID-19. The purpose of this research question is to find out 

whether ambiguity averse people are more negative towards vaccination against COVID-19. 

The most basic approach to this question is to analyse whether there is a significant difference 

between the three ambiguity groups in terms of their mean Likert score for the variables that 

measure attitudes towards vaccination against COVID-19. This is done by running 6 different 

Kruskal Wallis H tests. The Kruskal Wallis H test is a non-parametric test that determines 

whether there are significant differences between two or more groups for a categorical variable 

(Laerd Statistics, 2021; Healthknowledge, 2021). The Kruskal Wallis H test is a non-parametric 

equivalent to a one-way ANOVA test (Laerd Statistics, 2021). Importantly, the Kruskal Wallis 

H test does not state which group is significantly different from the others. By solely running 

a Kruskal Wallis H test, one does not find out whether ambiguity averse people are more 

negative towards vaccination against COVID-19. To answer that question, the analysis needs 

to be complemented with post hoc tests, e.g., Bonferroni or Tukey’s test (Stats.libretext.org, 

2021). The Chi square of independence is used for one particular association between 

ambiguity preferences and attitudes towards vaccination against COVID-19. For this 

association, both variables are categorical which makes the Chi square as better fit compared 

to the Kruskal Wallis H test (Healthknowledge, 2021). 

Another data analysis method that is used is the Cronbach’s Alpha. Cronbach’s Alpha is used 

to assess the reliability of the two indexes that the study has compiled (average contribution 

index and attitude index). Specifically, Cronbach’s Alpha evaluates correlations between the 

variables that the indexes are compiled off (Statistical Methods and Data Analytics, 2021). Put 

differently, Cronbach’s Alpha is a uniform measurement of correlations between the different 
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items that are included in the index. This is off paramount importance. The fundamental idea 

behind the use of an index is to get a better understanding of the latent variable attitudes towards 

vaccination against COVID-19, by compiling questions that arguably measure a closely related 

subject. Cronbach’s alpha is an evaluation of this. Cronbach’s alpha can take on values between 

0 and 1. Taber (2018) looked at 69 different papers using the Cronbach’s Alpha to determine 

the meaning of different values within the 0-1 interval. For instance, an alpha value between 

0.94-0.93 is considered as “excellent” whereas an alpha value between 0.4-0.55 is considered 

as “not satisfactory”, See Taber (2018) for a complete list. The common threshold for a reliable 

or internally consistent Cronbach’s Alpha is 0.7 (Taber, 2018; Kline, 1999). If the Cronbach’s 

Alpha is lower than this for the two indexes of this study, those will be discarded and not 

analysed further.  

The final data analysis method of this study is probit regression and ordered probit regression. 

These two regressions are used as a tool to further investigate the relationship between 

economic preferences and attitudes towards vaccination against COVID-19. Probit regression 

is used whenever the dependent variable is binary. In this study, this is the case for two 

variables that measure attitudes towards vaccination against COVID-19. Ordered probit 

regression is an extension of this. The ordered probit regression is appropriate to use whenever 

the outcome variable is ordinal and ordered in a certain order, such as “negative to positive” or 

“lowest to highest. In this study, this is the case for 6 variables that measure attitudes towards 

vaccination against COVID-19.  

3.8 Methodological critique  
 

The following section will critically discuss some of the methodological choices of this study.  

A major concern of this study is the sampling method. The target population of this study is 

the Swedish population. To ensure a representative sample of the target population, the ideal 

approach would have been to randomly select Swedish participants. If using random selection, 

each person in the Swedish population has an equal probability of inclusion in the sample. 

Given the limitations of this study, a representative sample based on random selection was not 

a feasible sampling method. As previously discussed, survey participants were recruited by 

emailing students at the school of Business, Economics and Law at the University of 

Gothenburg. The survey was also shared to friends and family on Facebook. Given these 

limitations of the sample, it is not necessarily plausible to infer the findings of this study to the 
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Swedish population. The sampling method of this study is suffering from two biases that could 

negatively affect the analysis.   

First, this study might suffer from self-selection bias. Self-selection bias is a bias that occurs 

whenever people are voluntarily deciding as to whether they want to participate in a survey or 

not (Statisticshowto, 2021). This decision is beyond the control of this study. This is 

concerning, as people who are voluntarily participating in online survey tend to have certain 

characteristics that are different from the Swedish population as a whole. Most notably, a self-

selected sample will consist of a disproportional number of women and people who fill out the 

survey for altruistic reasons (See Appendix A Figure 2 for a visual illustration of this). An 

overrepresentation of women would skew the results and decrease the external validity of the 

analysis. To mitigate the effect of altruism, respondents were offered a chance to participate in 

a lottery of 300 SEK. 

Second, the sample consists of a significant proportion of friends and family to the author of 

this study. Because of this, another concern is social desirability bias. Social desirability bias 

occurs whenever people underreport socially undesirable attitudes/behaviours and overreport 

socially desirable attitudes/behaviours (Latkin et al. 2018). Arguably, being negative towards 

vaccination against COVID-19 is one socially undesirable attitude. People are particularly 

susceptible to social desirability bias whenever they have some sort of relationship to the 

researcher (SCB, 2016). To put it simply, some people might refrain from answering the 

questions truthfully. Instead, they answer in a way that, according to their beliefs, portrays them 

in favourable light. If enough people cater their answer towards what is socially desirable, this 

will skew the results. The sample proportion of people who are negative towards vaccination 

against COVID-19 will be lower than the population proportion. This decreases the external 

validity of the analysis. To mitigate the effect of social desirability bias, respondents are told 

that the survey is completely anonymous. Anonymous survey questions increase the share of 

people who report their beliefs independent of social influence (Fisher, 1993).  

Another point of concern is the frequent use of 11-point Likert scales. People are arguably 

unable to meaningfully distinguish the different points on a 11-point Likert scale. Looking at 

self-assessment of risk as an example, what does a self-assessed risk preference of 6 as opposed 

to 7 really mean? 7 is clearly larger than 6, but on a Likert scale it is not possible to say how 

much larger 7 is than 6. Moreover, a self-assessed risk preference of 6 could mean one thing 

for one person, but something completely different for others. Another concern is the 
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discrepancy between self-assessments of attitudes/behaviours and more objective 

measurements of said attitudes/behaviours. This idea is brought forward by (Dunning et al. 

2004) who argues that people’s own perceptions of their personality traits are not in line with 

more objective measurements. It is important to keep in mind that these 11-point Likert scales 

are not a perfect measurement of risk preferences and attitudes towards vaccination against 

COVID-19. They are proxy measures. For the case of self-assessment of risk, it has been 

validated in research (Falk et al 2018). The same cannot be said for the 5 proxy measures of 

attitudes towards vaccination against COVID-19. To mitigate the ambiguity that is associated 

with these 11-point Likert scales, the endpoints are labelled to give the respondents an adequate 

understanding of what the scale represents. 

The last point of concern that will be presented in this section is the categorisation method that 

is used for other regarding preferences. A significant proportion of respondents are either 

categorised as above average contributors or below average contributors (63%), (See Section 

4.1 Figure 3). The large size of these two groups is arguably an effect of their relatively non-

strict inclusion criterion. This is somewhat problematic as neither above average contributors 

nor below average contributors are defined in the literature. These two categories were made 

to accommodate for the large proportion of people in the sample who were neither categorised 

as perfect altruists, conditional cooperators or free riders. This in turn is arguably an effect of 

more strict inclusion criterion for conditional cooperation and altruism compared to other 

studies, e.g., (Fischbacher et al, 2001). The third research question of this study is to investigate 

whether there is a positive relationship between other regarding preferences and attitudes 

towards vaccination against COVID-19. Above average contributors are arguably more 

prosocial as they are contributing with more on average than their neighbours. Thus, the 

category is arguably appropriate to use if one wants to investigate the relationship between 

other regarding preferences and attitudes towards vaccination against COVID-19, even if it is 

not necessarily predefined in the literature.  

3.9 Hypotheses  
 

This study is exploring many associations to investigate the relationship between economic 

preferences and attitudes towards vaccination against COVID-19. The expected direction and 

hypothesis for these different associations is presented in Table 1 (risk preferences), Table 2 

(ambiguity preferences) and Table 3 (other regarding preferences). These hypotheses are based 
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on the theoretical background presented in Section 2 – 2.11. The expected sign of the 

relationship is presented in a parenthesis where + equals positive and – equals negative.  

 

Table 1 – Hypotheses for the relationship between risk preferences and attitudes towards 

vaccination against COVID-19 

 

Table 2 – Hypotheses for the relationship between ambiguity preferences and attitudes 

towards vaccination against COVID-19 

 

Attitudes towards vaccination 

against COVID-19 

Ambiguity preferences 

Are you vaccinated against COVID-19? (+) Ambiguity averse people are less 

vaccinated 

How long did you delay first shot of a 

COVID-19 vaccine? 

(-) Ambiguity averse get vaccinated 

slower (delay more)   

How likely is it that you will accept 

booster shot?  

(+) Ambiguity averse people are less 

likely to accept a booster shot 

What’s your general attitude towards 

vaccines against COVID-19? 

(+) Ambiguity averse people more 

negative attitude towards vaccines 

against COVID-19 

What’s your attitude towards vaccines 

in general? 

(+) Ambiguity averse people more 

negative attitude towards vaccines in 

general 

How effective do you believe that 

COVID-19 vaccines are? 

(+) Ambiguity averse people think that 

vaccines against COVID-19 are less 

effective 

How safe do you believe that COVID-

19 vaccines are? 

(+) Ambiguity averse people think that 

vaccines against COVID-19 are less safe 

Attitudes towards vaccination 

against COVID-19 

Risk preferences 

Are you vaccinated against COVID-19? (-) Risk averse people are to a greater 

degree vaccinated 

How long did you delay first shot of a 

COVID-19 vaccine? 

(+) Risk averse people get vaccinated 

faster (less delay) 

How likely is it that you will accept 

booster shot?  

(-) Risk averse people are more likely to 

accept a booster shot 

What’s your general attitude towards 

vaccines against COVID-19? 

(-) Risk averse people have a more 

positive attitude towards vaccines against 

COVID-19 

What’s your attitude towards vaccines 

in general? 

(-) Risk averse people have more positive 

attitudes towards vaccines in general 

How effective do you believe that 

COVID-19 vaccines are? 

(-) Risk averse people think that vaccines 

against COVID-19 are more effective 

How safe do you believe that COVID-

19 vaccines are? 

(-) Risk averse people think that vaccines 

against COVID-19 are safer 
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Table 3 – Hypotheses for the relationship between other regarding preferences and attitudes 

towards vaccination against COVID-19 

 

 

4. Results 
 

This section starts with a presentation of two tables of descriptive statistics for economic 

preferences and variables measuring attitudes towards vaccination against COVID-19. These 

two tables provide information about the number of observations, mean, median, maximum 

value, minimum value and standard deviation. Two histograms and four pie charts are also 

presented to illustrate the distribution of economic preferences. The analysis proceeds with a 

brief discussion of interesting findings that emerge from the tables. The descriptive statistics 

are followed up with an exploration of associations between economic preferences and 

attitudes towards vaccination against COVID-19. In particular, this study explores associations 

by looking at the Spearman’s rank correlation coefficient which is a measurement of 

associations between ordinal variables on a Likert scale. This is done for risk preferences and 

other regarding preferences. The analysis proceeds with 6 Kruskal-Wallis H test and 1 chi 

square test of independence for ambiguity preferences. Finally, the analysis ends by running 6 

ordered probit regressions and 2 probit regressions to further investigate the relationship 

between economic preferences and attitudes towards vaccination against COVID-19. 

 

 

Attitudes towards vaccination 

against COVID-19 

Other regarding preferences 

Are you vaccinated against COVID-19? (+) Free riders are less vaccinated 

How long did you delay first shot of a 

COVID-19 vaccine? 

(-) Free riders get vaccinated slower 

(delay more)   

How likely is it that you will accept 

booster shot?  

(+) Free riders are less likely to accept a 

booster shot 

What’s your general attitude towards 

vaccines against COVID-19? 

(+) Free riders are more negative attitude 

towards vaccines against COVID-19 

What’s your attitude towards vaccines in 

general? 

(+) Free riders are more negative attitude 

towards vaccines in general 

How effective do you believe that 

COVID-19 vaccines are? 

(+) Free riders think that vaccines against 

COVID-19 are less effective 

How safe do you believe that COVID-19 

vaccines are? 

(+) Free riders think that vaccines against 

COVID-19 are less safe 
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4.1 Descriptive statistics  
 

Table 4: Descriptive statistics for economic preferences  

Variable N Mean Median Max Min S.D. 

Risk Preferences       

   Self-assessment of risk  341 5.59 6 10 0 2.13 

   Risk staircase method 338 12.01 11 32 1 5.90 

Other Regarding Preferences       

   Average contribution: 0 341 25.45 0 200 0 54.45 

   Average contribution: 40  341 51.14 40 200 0 36.99 

   Average contribution: 80 341 83.72 80 200 0 36.99 

   Average contribution: 120 341 115.30 120 200 0 40.25 

   Average contribution: 160 341 144.87 160 200 0 47.24 

   Average contribution: 200 341 172.50 200 200 0 55.78 

   Average contribution index  341 98.83 100 200 0 34.93 

Note: Columns labelled as min and max also shows the minimum and maximum values that variables can take. 

The 6 “Average contribution” variables are measuring how much people are willing to contribute with to the 

common fund when the average contribution of their neighbours is 0, 40, 80, 120, 160, 200 SEK. The average 

contribution index is measuring the (combined) average contribution for the 6 average contributions.

   

Looking at the information above, one can identify an interesting difference between the 

question that measures risk using a self-assessment method and the question that measures risk 

using a quantitative staircase method. The mean value for the self-assessment question is 5.59 

on a 11-point scale whereas the mean value for the staircase method is 12.01 on a 31-point 

scale. Using the categorization of risk preferences based on the staircase method where (1-15 

corresponds to risk aversion, 16-17 to risk neutrality and 18 – 32 to risk seeking preference) 

the average respondent in the sample is categorized as risk averse. The same pattern emerges 

if one considers the mean (12) or the median (11).  

 

On the other hand, looking at the self-assessment method of risk the mean value is 5.59 and 

the median is 6. If 5 implies risk neutrality, less than 5 implies risk slight aversion and greater 

than 5 implies slight risk seeking, then the average person according to that categorization 

method is slightly risk seeking. There is a noticeable discrepancy between people’s self-

assessment of risk and their actual risk-taking behaviour for a series of hypothetical choices 

between a lottery and a certain payment. The distribution of risk preferences for both methods 
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are illustrated in Figure 2. For the risk staircase method, the distribution of risk preferences is 

skewed to the left. This implies that most people are risk averse. For the self-assessment method 

of risk, the distribution of risk preferences is slightly skewed to the right. This implies that most 

people are slightly risk seeking or risk neutral.  

 

Figure 2 – Distribution of risk preferences using staircase method and self-assessment               

  

  

Note: In the left side graph, risk preferences are computed using a staircase method. People are asked to make 5 

consecutive decisions between a lottery and a certain payment. Each respondent is given a risk preference score 

(1 – 32) based on these 5 choices. In the right-hand side, risk preferences are computed using a self-assessment 

method of risk. Each respondent is asked to evaluate their own willingness to take risks where 0 implies 

completely unwilling to take risks and 10 implies completely willing to take risks.  

 

For other regarding preference, respondents were asked how much they are willing to 

contribute for 6 different average contributions of their hypothetical neighbours. The 6 different 

average contributions of the neighbours are 0, 80, 120, 160 and 200 SEK. The mean 

contributions for each average contribution are  25,  51,  84, 115, 145 and 172 SEK. Overall, 

the average contribution among respondents increase as the average contribution of their 

neighbors increase. In other words, one can state that on average, the sample exhibits 

conditional cooperation. Using these 6 questions, the study compiled an “average contribution 

index”. This index calculates the mean contribution of each respondent by averaging their 6 

contributions. The mean of this index is 99 SEK and the median is 100 SEK. Crobach’s Alpha 

was computed to assess the reliability of the index. For the 6 variables that the index consists 

of, Crobach’s alpha is (0.8540) (See appendix A table 10). A Crobach’s alpha of 0.8540 is 

within the “reliable range” (0.84-0.90) (Taber, 2018).  
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This study is categorizing people into 5 differnet categories depending on their contributions 

for the 6 different average contributions of others. The proportion of each category is illustrated 

in Figure 3 down below. 30% of the respondents are categorized as conditional cooperators 3% 

as perfect altruists and 4% as free riders. This is significantly lower than Fishbacher et al (2001) 

who categorized 50% of their sample as conditionally cooperative and 30% as free riders. This 

substantial difference is somewhat unexpected as Fishbacher et al (2001) also defined free 

riding as those contributing nothing for all average contribution of others. The discrepancy in 

the proportion of conditional cooperators is more understandable as their categorisation method 

for conditional cooperation is less strict. Fishbacher et al. (2001) defines conditional 

cooperators as those who increase their contribution when the average contribution of others 

increase. On the other hand, this study defiens conditional cooperators as those who contribute 

with whatever the average contribution of others is. This is arguably the reason for a 

significantly lower proportion of conditional cooperators in this study compared to Fishbacher 

et al. (2001).  Finally a large proportion of the respondents are either categorized as above 

average contributors (37%) and below average contributors (25%).  

 

Figure 3: Distribution of other regarding preferences  

 

Note: Samle size equals 341. Free riders are defined as those who contribute 0 for the 6 different average 

contributions of others. Perfect altruist are defined as those who contribute 200 for every average contribution of 

others. Conditional cooperators are defined as those who contribute 0, 40, 80, 120, 160, 200. Above average 

contributors contribute more then the average contribution of their neighbors. Below average contributors 

contribute less then the average contribution of their neighbors.  

 

 

4% 3%

38%

25%

30%

Distribution of other regarding 
preferences

Free rider

Perfect altruist

Above average
contribution

Below average
contribution

Conditional cooperation
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For ambiguity, a majority of the respondents are categorized as ambiguity averse (62%) who 

prefer the lottery whose probabilities are known. Only 16% of them are ambiguity seeking who 

prefer the ambiguous lottery with unknown probabilities. Finally, 22% of them are ambiguity 

neutral who are indifferent between the risky lottery and the ambiguous lottery. The 

distribution of ambiguity preferences is graphically illustrated in Figure 4 below. The 

distribution of ambiguity preferences in this study is in line with findings in the literature (See 

e.g., Dimmock et al., 2013; Ellsberg, 1961).  

 

Figure 4: Distribution of Ambiguity preferences  

 

Note: Sample size equals 334 

 

Table 5: Descriptive statistics for variables that measure attitudes towards vaccination  

Variable N Mean Median Max Min S.D. 

Attitudes towards vaccination 

against COVID-19  

      

   Attitude towards vaccines in general 341 8.65 9 10 0 2.12 

   Attitude towards COVID-19 vaccines 341 8.11 9 10 0 2.65 

   Safety of COVID-19 vaccines 339 7.47 8 10 0 2.18 

   Effectiveness of COVID-19 vaccines 338 6.87 7 10 0 2.10 

   Likelihood of getting a booster shot 339 7.97 10 10 0 3.27 

   Attitude index  341 7.81 8 10 0 2.20 

Note: Columns labelled as min and max also shows the minimum and maximum values that variables can take.  

 

Overall, the respondents are positive towards vaccines in general (average score of 8.7 on a 11-

point scale) but slightly more negative towards vaccines against COVID-19 (average score of 

8.11 on a 11-point scale). The respondents believe that vaccines against COVID-19 are safe 

22%

62%

16%

Distribution of Ambiguity 
preferences

Ambiguity neutral

Ambiguity averse

Ambiguity seeking
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(7.47) but are a little more sceptic about the effectiveness of said vaccines (6.87). Most people 

are willing to accept a booster shot of a COVID-19 vaccine whenever it is their turn (7.97). 

The study has compiled an attitude index based on the 5 question that measure attitudes towards 

vaccination against COVID-19 on a 11-point Likert scale. The index is computing a combined, 

average value for the 5 questions. The mean of the attitude index is 7.81 and the median is 8. 

Thus, most people in the sample exhibit a positive attitude towards vaccination against 

COVID-19. The index is reliable and the Cronbach’s alpha is large (0.9214) (See Appendix A 

Table 11). A Cronbach’s Alpha value of 0.9214 is in the “strong interval”, ranging from 0.91-

0.93 (Taber, 2018).  

Among the respondents, 86% of them are fully vaccinated and over 90 % have received at least 

1 dose of a COVID-19 vaccine. This corresponds to a high amount of vaccination willingness 

which is graphically illustrated in Figure 5. As of December 21, 2021, this number is roughly 

5% higher than the proportion of fully vaccinated people (age group 20-39) in Sweden 

(Folkhälsomyndigheten, 2021). Thus, the proportion of vaccinated people in the sample of this 

study is similar to the proportion of vaccinated people in the Swedish population.  

Figure 5: Are you vaccinated against COVID-19? 

 

Note: Sample size equals 362.  

Finally, most people in the sample got vaccinated as soon as possible and they did not delay it 

at all (61%), 7.6% delayed it for less than 1 month, 13% delayed it for 1-3 months, 5% 3-6 

months, 2.6% 6 month-1 year, 2 % 1-2 years and 6% are delaying it indefinitely. Thus, the vast 

majority of respondents in the sample are not exhibiting any vaccination hesitancy. This is in 

line with the large proportion of vaccinated people in the Swedish population 

86%

4%

10%

Are you vaccinated against 
COVID-19?

Fully vaccinated

Partially vaccinated

Not vaccinated
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(Folkhälsomyndigheten, 2021). Most people in the sample got vaccinated as soon as possible 

or delayed it for an insignificant amount of time. Interestingly, 10% of respondents in the 

sample are not vaccinated while only 6% are planning to delay their vaccination indefinitely. 

The survey managed to capture some people who are not vaccinated, but who intend to get 

vaccinated in the future.   

Figure 6: Decision about delaying COVID-19 vaccine  

 

Note: Sample size equals 356  

4.2 Spearman’s rank correlation coefficient  

 

The analysis proceeds with an investigating of associations between economic preferences and 

attitudes towards vaccination against COVID-19. For this purpose, the Spearman’s rank 

correlation coefficient is used. The Spearman’s rank correlation coefficient is computed for 

associations between risk preferences, other regarding preferences and attitudes towards 

vaccination against COVID-1910.  

 

 

 
10 The two questions asking the respondents if they are vaccinated and for how long they delayed their first dose of a COVID-19 vaccine are 

discarded from this analysis. These variables are categorical and not suitable for an analysis using spearman’s rank correlation coefficient. 

62%

7%

14%

5%

3%
2%

7%

Delay of a COVID-19 vaccine

No delay of vaccination

Delayed vaccination for less
than 1 month

Delayed vaccination for 1-3
months

Delayed vaccination for 3-6
months

Delayed vaccination for 6
months - 1 year

Delayed vaccination for 1-2
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4.3 Spearman’s rank correlation coefficient and risk preferences  

 

The self-assessment of risk and the risk staircase method are both measured on an ordinal scale. 

Thus, it is suitable to use the Spearman’s rank correlation coefficient to investigate the 

relationship between risk preferences and attitudes towards vaccination against COVID-19. 

Ultimately, this is done with the purpose of providing a first look at a possible answer to the 

first research question of this study.  

(1) Is there a negative relationship between risk preferences and attitudes towards 

vaccination against COVID-19?  

 

Table 6: Spearman’s rank correlation coefficients for risk preferences and attitudes towards 

vaccination against COVID-19 

 

 

First, Table 6 presents statistically significant associations between the 5 variables that measure 

attitudes towards vaccination against COVID-19. These 5 variables are strongly correlated. 

Moreover, the self-assessment method of risk and the staircase method of risk are significantly 

correlated 𝜌 = 0.46. For the relationship between risk preferences and attitudes towards 

vaccination againt COVID-19, Table 6 presents 7 negative associations and 5 positive 

associations. As expected by the theoretical framework presented in Section 2.2, the direction 

of the relationship is not clear. More importantly, none of these associations are statistically 

significant at a significance level of 0.05. These associations are very weak and 𝜌 is consistently 

in the 0-0.05 range (in absolute values). Thus, a statistically significant relationship between 

Variables Attitude 
index 

Attitude 
towards 
vaccines in 
general 

Attitude 
towards 
COVID19 
vaccines  

Safety of 
COVID19 
vaccines 

Effectiven
ess of 
COVID19 
vaccines 

Likelihood 
of getting 
a booster 
shot 

Risk 
staircase 
method  

Self-
assessment 
of risk   

Attitudeindex   1.000 

Attitude towards vaccines 
in general 

0.709***         1.000 

Attitude towards COVID-
19 vaccines 

0.871*** 0.722***      1.000 

Safety of COVID-19 
vaccines  

0.814*** 0.515*** 0.641***      1.000 

Effectiveness of COVID-
19 vaccines 

0.826*** 0.426*** 0.650*** 0.679***      1.000 

Likelihood of getting a 
booster shot  

0.793***  0.547*** 0.712*** 0.554* 0.589*** 1.000 

Risk staircase method     -0.002          -0.026      0.003       0.038      0.055 -0.041     1.000 

Self-assessment of risk    -0.007          -0.049       -0.049       0.042      0.018 -0.047 0.460*** 1.000 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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risk preferences and attitudes towards vaccination against COVID-19 is not found when 

looking at the Spearman’s rank correlation coefficient. Using a simple bivariate correlation 

matrix, the first research question is not validated. No evidence for a negative relationship 

between risk preferences and attitudes towards vaccination against COVID-19. 

4.4 Spearman’s rank correlation coefficient and other regarding preferences  

 

Other regarding preferences are measured on a ratio scale (the average contribution index). 

Attitudes towards vaccination against COVID-19 continues to be measured on an ordinal scale.  

The analysis proceeds with a computation of the Spearman’s rank correlation coefficient for 

associations between other regarding preferences and attitudes towards vaccination against 

COVID-19. Ultimately, this is done with the purpose of providing a first look at a possible 

answer to the third research question of this study.  

 

(3) Is there a positive relation between other regarding preferences and attitudes towards 

vaccination?   

 

Table 7: Spearman rank correlation coefficients for other regarding preferences and attitudes 

towards vaccination against COVID-19 

 
Variables Attitude 

index 
Attitude 
towards 
vaccines in 
general 

Attitude 
towards 
COVID19 
vaccines  

Safety of 
COVID19 
vaccines 

Effectiven
ess of 
COVID19 
vaccines 

Likelihood 
of getting 
a booster 
shot 

Average 
contributio
n index  

Attitudeindex      1.000 

Attitude towards vaccines in general 0.709***      1.000 

Attitude towards COVID-19 vaccines 0.871*** 0.722***      1.000 

Safety of COVID-19 vaccines  0.814*** 0.516*** 0.641***      1.000 

Effectiveness of COVID-19 vaccines 0.826*** 0.426*** 0.650*** 0.679***      1.000 

Likelihood of getting a booster shot  0.793*** 0.548*** 0.712*** 0.555***    0.589***      1.000 

Average contribution index 0.131*      0.042       0.064 0.130*    0.118*     0.114* 1.000 
* p < 0.05, ** p < 0.01, *** p < 0.001 

 

In Section 3.5 Table 2 the study hypothesized a positive relationship between other regarding 

preferences and attitudes towards vaccination against COVID-19. Prosocial people i.e., people 

who contribute with more money to the common fund are hypothesized to be more positive 

towards vaccination against COVID-19. Specifically, the study hypothesized that free riders 

would be more negative whereas conditional cooperators and altruistic people would be more 

positive. By looking at the bivariate associations presented in Table 7, these hypotheses are 

somewhat validated. 
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 First, all of the 6 associations in the bottom row are positive. Thus, the direction of these 

associations is in line with the hypotheses and the theoretical reasoning. Second, some of the 

associations are statistically significant at a significance level of 0.05. A statistically significant 

relationship is observed for the association between the average contribution index and the 

attitude index (𝜌 = 0.131). Moreover, statistically significant associations are also observed 

for the average contribution index and safety of COVID-19 vaccines (𝜌 = 0.13), effectiveness 

of COVID-19 vaccines (𝜌 = 0.118) and likelihood of getting a booster shot (𝜌 = 0.114). 

Thus, the people in sample of this survey who contributed with more on average to the common 

fund are significantly more positive towards vaccination against COVID-19. Specifically, they 

are more positive in the sense that they perceive vaccines against COVID-19 to be more safe 

and effective. They are also more likely to accept a future boostershot. Using a simple bivariate 

correlation matrix, the third research question is somewhat validated. There is some evidence 

for a positive relationship between other regarding preferences and attitudes towards 

vaccination against COVID-19.  

4.5 Kruskal-Wallis H test and ambiguity preferences  
 

In Section 3.5 Table 2 the study hypothesized that ambiguity averse people would be more 

negative towards vaccination against COVID-19. This is first and foremost investigated by 

running a series of Kruskal-Wallis H tests. The Kruskal-Wallis H test is an appropriate test as 

the study is comparing three categorical groups (ambiguity averse, ambiguity neutral, 

ambiguity seeking) with an ordinal variable (attitudes towards vaccination against COVID-19). 

By running a Kruskal-Wallis H test it is possible to find out whether one of the three groups is 

statistically different from the others. That being said, using this technique one does not find 

out whether amgiguity averse people are more negtive towards vaccination against COVID-19 

or not. The Kruska-Wallis H-test needs to be complemented with a post hoc test in order to 

determine which group is significantly different from the others. Ultimately, the Kruskal-

Wallis H tests are conducted in order to provide a first look at a possible answer to the second 

and final reserach question of this study. 

(2) Do ambiguity averse people have more negative attitudes towards vaccination against 

COVID-19?  
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The study ran 6 different Kruskal-Wallis H tests and the output of these tests are presented in 

Appendix B Table 13 – Table 18. Each test fails to detect a significant difference between any 

of the three ambiguity preferences. The analysis does not proceed with any additional post hoc 

tests in order to identify the group that is different from the others, as there is no significant 

difference between any of the groups. The second research question is not validated. The output 

from the Kruskal-Wallis H tests fails to support the hypothesis that ambiguity averse people 

have more negative attitudes towards vaccination against COVID-19. The fact that there is no 

statistically significant difference between the three ambiguity preferences is illustrated by 

Figure 7. Figure 7 displays the mean value for the attitude index when looking at the three 

ambiguity categories separately. As illustrated by the image, there is almost no difference 

between the three categories at all. This finding is reinforced further by looking at Figure 8. 

Figure 8 displays the mean value for each variable that measures attitudes towards vaccination 

against COVID-19 when looking at the three ambiguity categories separately. This graphical 

depiction suggests that there is not a significant difference between these three groups in terms 

of their attitudes towards vaccination against COVID-19. 

 

Figure 7: Mean of attitudeindex for the three ambiguity preferences separately  
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Figure 8: Mean of 5 variables measuring attitudes towards vaccination against COVID-19 

when looking at the three ambiguity preferences separately  

 

 

4.6 Chi square test of independence and ambiguity preferences  
 

The Chi square test of independence is used as a measurement to determine whether there is a 

significant association between two categorical variables. For this purpose, a binary variable 

asking the respondents whether they are vaccinated or not (vaccination willingness), and the 

three ambiguity preferences are used. This analysis ran one Chi square test of independence. 

When running this test, a significant association between ambiguity preference and vaccination 

willingness is found p = 0.004 (See Appendix A Table 12). This significant difference is 

somewhat indicated by a graphical illustration presented in Figure 9. The figure is displaying 

the proportion of people, for each ambiguity preference, that are vaccinated against COVID-

19. 1 implies vaccinated and 0 implies not vaccinated. The proportion of vaccinated ambiguity 

averse people is approximately 92% whereas the proportion of vaccinated ambiguity seeking 

people is approximately 79 %. This graphical analysis does not pinpoint these two groups as 

the cause for the significant difference found in the Chi square test, but it serves as an 

indication. This relationship will be further investigated with a regression analysis in the next 

section. Hej 
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Figure 9: Mean of vaccination willingness for three ambiguity preferences separately  

   

  

4.7 Regressions 

 

This section presents the output from 8 different regression models. 6 of them are ordered 

probit regression (regression model 1 – 6) and 2 of them are probit regression (regression model 

7 – 8). The ordered probit regression is used whenever the outcome variable is ordinal. Probit 

regression is used whenever the outcome variable is binary. These regressions are measuring 

the strength, direction and significance of the relationship between 8 outcome variables 

(attitudes towards vaccination against COVID-19), 8 explanatory variables (economic 

preferences) and 3 demographic variables (age, gender and education). Thus, these regressions 

are investigating a multivariate relationship between economic preferences and attitudes 

towards vaccination against COVID-19. This is a different approach compared to the bivariate 

associations that were presented in section 4.2 - 4.6. The purpose of these regressions is to 

further investigate the relationship between economic preferences and attitudes towards 

vaccination against COVID-19. The same research questions (1 – 3) and the same hypotheses 

(presented in table 1 – 3) applies.  

Each regression model contains both measurements of risk (self-assessment of risk and the risk 

staircase method). Ambiguity preferences are included in the model as a dummy variable where 

ambiguity aversion is the reference category. Other regarding preferences are also included in 

the model as dummy variables where free riding is the reference category. Thus, for the 
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regression analysis, the specific categories that was defined and categorised in Section 3.5 is 

used as opposed to the average contribution index, which was used for the Spearman’s rank 

correlation coefficient analysis. By using these dummies, the study extracts more information 

than it would by using the average contribution index.    

Each regression model is controlling for gender by including a dummy variable for female (1 

= female, 0 = male). The two respondents who answered non-binary were discarded. Similarly, 

education is included as a dummy variable where “high school” is the reference category. The 

5 respondents who answered “PHD or higher” or “lower than high school” when asked about 

their highest level of education were also discarded. Standard errors were clustered to account 

for a potential problem of clustering in the data (violation of assumption of independence) 

when using a non-random sampling method (Statology, 2021). The linear regression model is 

presented in equation 2. This equation is the same for each regression model. The only thing 

that differs is the outcome variable Y.  

 

(2) 𝑌 =  𝛽0 + 𝛽1𝑠𝑒𝑙𝑓𝑎𝑠𝑠𝑒𝑠𝑠𝑟𝑖𝑠𝑘 +  𝛽2𝑟𝑖𝑠𝑘𝑠𝑡𝑎𝑖𝑟 + 𝛽3𝑎𝑚𝑏𝑖𝑔𝑢𝑖𝑡𝑦𝑠𝑒𝑒𝑘𝑖𝑛𝑔 +

 𝛽4𝑎𝑚𝑏𝑖𝑔𝑢𝑖𝑡𝑦𝑛𝑒𝑢𝑡𝑟𝑎𝑙 + 𝛽5𝑝𝑒𝑟𝑓𝑒𝑐𝑡𝑎𝑙𝑡𝑟𝑢𝑖𝑠𝑡 + 𝛽6𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑎𝑙𝑐𝑜𝑜𝑝𝑒𝑟𝑎𝑡𝑜𝑟 +

 𝛽7𝑎𝑏𝑜𝑣𝑒𝑎𝑣𝑒𝑟𝑎𝑔𝑒𝑐𝑜𝑛𝑡𝑟𝑖𝑏 + 𝛽8𝑏𝑒𝑙𝑜𝑤𝑎𝑣𝑒𝑟𝑎𝑔𝑒𝑐𝑜𝑛𝑡𝑟𝑖𝑏 + 𝛽9𝑓𝑒𝑚𝑎𝑙𝑒 + 𝛽10𝑎𝑔𝑒 +

𝛽11𝑏𝑎𝑐ℎ𝑒𝑙𝑜𝑟𝑠𝑑𝑒𝑔𝑟𝑒𝑒 + 𝛽12𝑚𝑎𝑠𝑡𝑒𝑟𝑠𝑑𝑒𝑔𝑟𝑒𝑒 + 𝑢 

 

This analysis proceeds with a  presentation of  two regressions tables. Table 8 presents 5 

ordered probit regression model. Table 9 presents 1 ordered probit regression and 2 probit 

regressions for two binary outcome variables.  
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Table 8 – Ordered probit regressions for the relationship between economic preferences and 

attitudes towards vaccination against COVID-19  

 (1) (2) (3) (4) (5) 
 Attitude 

towards 
vaccines in 

general 

Attitude 
towards 

COVID-19 
vaccines 

Safety of 
COVID-19 
vaccines 

Effectiveness of 
COVID-19 
vaccines 

Likelihood of 
getting a 

booster shot 

MODEL 1 2  3 4 5 

      
Self-
assessment of 
risk 

0.06 0.04 0.02 0.02 0.03 

 (0.04) (0.04) (0.04) (0.04) (0.04) 
      
Risk staircase 

method  
-0.01 -0.01 0.01 0.01 -0.01 

 (0.01) (0.01) (0.01) (0.01) (0.01) 
      

Ambiguity 
seeking 

-0.15 -0.15 -0.27 -0.18 -0.23 

 (0.18) (0.17) (0.17) (0.16) (0.20) 
      
Ambiguity 
neutral 

0.00 -0.01 0.02 -0.14 -0.14 

 (0.16) (0.17) (0.15) (0.16) (0.16) 

      
      
Perfect altruist -0.36 -0.30 -0.25 0.46 -0.25 
 (0.52) (0.62) (0.55) (0.54) (0.51) 
      
Conditional 

cooperator  
0.26 0.39 0.24 0.49 0.05 

 (0.30) (0.37) (0.34) (0.29) (0.33) 
      
Above 
average 
contributor  

0.38 0.50 0.37 0.48 0.33 

 (0.30) (0.37) (0.34) (0.27) (0.32) 

      
Below average 
contributor  

0.36 0.53 0.20 0.48 -0.01 

 (0.31) (0.38) (0.34) (0.29) (0.33) 
      
Female 0.27* 0.25 -0.08 0.15 0.43** 
 (0.13) (0.14) (0.13) (0.12) (0.14) 

      
Age 0.02** 0.02* 0.02* 0.01* 0.03*** 

 (0.01) (0.01) (0.01) (0.01) (0.01) 
      
Bachelor’s 
degree  

-0.11 -0.36** 0.00 -0.04 -0.25 

 (0.14) (0.14) (0.14) (0.13) (0.15) 

      
Master’s 
degree  

-0.24 -0.46 -0.10 -0.46* -0.56 

 (0.29) (0.28) (0.23) (0.19) (0.28) 

N 317 317 316 315 315 

Chi2  0.01 0.06 0.15 0.10 0.00 
Psuedo R2 0.02 0.02 0.01 0.01 0.03 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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For regression model 1 - 5, 2 are significant at a 0.05 significance level (model 1 and 5) and 1 

is significant at a 0.1 level (model 2). These regression models are overall significant but fail 

to predict any significant relationships between economic preferences and attitudes towards 

vaccination against COVID-19. How might one interpret this? Variation in risk preferences, 

ambiguity preferences and other regarding preferences does not significantly alter the 

probability or likelihood of being positive/negative towards (1) vaccines in general, (2) 

vaccines against COVID-19, (3) safety of vaccines against COVID-19, (4) effectiveness of 

vaccines against COVID-19. Moreover, variation in these economic preferences does not 

increase or decrease the likelihood of accepting a future boosters shot (5). Neither of the 

research questions and their corresponding hypotheses are validated for these specific 

measurements of attitudes towards vaccination against COVID-19.  
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Table 9: One ordered probit regression and two probit regressions for the relationship 

between economic preferences and attitudes towards vaccination against COVID-19 

  (6) (7) (8) 

  Attitude 

index  

Vaccination 

willingness  

No delay of a COVID-19 

vaccine  

MODEL  6 7 8 

     

Self-assessment of 

Risk 

 
0.03 0.17** 0.05 

  (0.04) (0.07) (0.04) 

     

Risk staircase method    0.00           -0.02 -0.01 

  (0.01) (0.02) (0.01) 

     

Ambiguity seeking  -0.27 -0.79** -0.10 

  (0.15) (0.27) (0.20) 

     

Ambiguity neutral  0.00 0.18 0.02 

  (0.15) (0.31) (0.19) 

     

     

Perfect altruist    0.02 -1.84* -0.62 

  (0.54) (0.76) (0.63) 

     

Conditional 

cooperator  

 
0.44 -0.50 0.38 

  (0.28) (0.56) (0.38) 

     

Above average 

contributor  

 
0.49 -0.20 0.38 

  (0.27) (0.56) (0.37) 

     

Below average 

contributor 

 
0.35 -0.42 0.23 

  (0.28) (0.57) (0.38) 

     

Female  0.17 0.41 0.51** 

  (0.12) (0.24) (0.16) 

     

Age  0.018* 0.035* 0.01 

  (0.01) (0.02) (0.01) 

     

Bachelor’s degree  -0.09 -0.56* -0.09 

  (0.13) (0.22) (0.16) 

     

Master’s degree   -0.37 -1.04** -0.04 

  (0.24) (0.36) (0.31) 

     

N  317 316 317 

Chi2  0.03 0.00 0.11 

Psuedo R2  0.01 0.18 0.05 

Standard errors in parentheses 
* p < 0.05, ** p < 0.01, *** p < 0.001 
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For regression model 6 – 8, 1 is significant for 0.05 significance level (model 6) and 1 is 

significant for a 0.01 significance level (model 7). Model 8 is not significant. Neither are the 

relationships between the attitude index and economic preferences (model 6). The same goes 

for model 8 where no significant relationships are found between the decision to delay a 

COVID-19 vaccine and economic preferences. Some interesting findings emerge from model 

7. Model 7 explores the relationship between the binary decision to vaccinate against COVID-

19 (vaccination willingness) and economic preferences.  

 

(1) Is there a negative relationship between risk preferences and attitudes towards 

vaccination against COVID-19?  

 

First, a positive and significant relationship is found between self-assessment of risk and 

vaccination willingness. This relationship is significant for a 0.01 significance level. People 

who report a higher preference for risk are significantly more likely to vaccinate against 

COVID-19. Compared to what was hypothesized in the first research question, this finding is 

suggesting an opposite direction of the relationship between self-assed risk preferences and 

attitudes towards vaccination against COVID-19 (vaccination willingness). Given this finding, 

the answer to the first research question, when looking at self-assessment of risk and 

vaccination willingness is no. There is not a negative relationship between risk preferences and 

attitudes towards vaccination against COVID-19.  

 

(2) Do ambiguity averse people have more negative attitudes towards vaccination against 

COVID-19?  

 

Second, a negative and significant difference is found between ambiguity seeking people and 

ambiguity averse people. Ambiguity seekers are significantly less likely to vaccinate against 

COVID-19. This is significant for a 0.01 significance level. Again, this is suggesting a different 

direction of the relationship between ambiguity preferences (between ambiguity seekers and 

ambiguity averse) and attitudes towards vaccination against COVID-19 (vaccination 

willingness), compared to what was hypothesized in the second research question of this study. 

Given this finding, the answer to the second research question, when looking at vaccination 

willingness specifically is no. Ambiguity averse people does not have more negative attitudes 

towards vaccination against COVID-19, but rather the opposite.  
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(3) Is there a positive relationship between other regarding preferences and attitudes 

towards vaccination against COVID-19?  

 

Third, a negative and significant difference is found between perfect altruists and free riders. 

Surprisingly, perfect altruists are significantly less likely to vaccinate against COVID-19. Put 

differently, people who constantly contribute a maximum amount of 200 SEK in a hypothetical 

public goods game, are less likely to vaccinate against COVID-19 than those who constantly 

contribute 0. One should cautiously interpret this finding. Only 8 people are defined as 

perfectly altruistic in the sample and 14 are defined as free riders which is the reference group. 

Thus, one should not draw any large conclusions from this. Though at face value, the answer 

to the third research question is no. There is not a positive relationship between other regarding 

preferences and attitudes towards vaccination against COVID-19. Meaning, people with lower 

other regarding preferences (free riders) are more likely to vaccinate against COVID-19.  

 

5. Discussion and conclusions  
 

This section starts with a discussion about interesting findings that emerge from the results of 

this study. This is followed by an overview of possible societal implications of this study. 

The section proceeds with a reconnection to the methodological limitations presented in 

Section 3.8. Finally, the section ends with a suggested direction and approach for future 

research. 

5.1 Interesting findings and conclusions  
 

Using probit regression in Section 4.7, a significant and positive relationship was found 

between self-assessment of risk and attitudes towards vaccination against COVID-19 

(vaccination willingness). The relationship between the risk staircase method and vaccination 

willingness is not significant which reinforces the notation that self-assessment of risk is a 

better predictor of risky behavior in general (Dohmen et al., 2011). People who are more willing 

to take risks are more likely to vaccinate against COVID-19. Conversely, people who are less 

willing to take risks are less willing to vaccinate against COVID-19. This is contrary to the first 

research question of this study that hypothesized a negative relationship between risk 

preferences and attitudes towards vaccination against COVID-19. Thus, the answer to the first 
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research question is no. There is not a negative relationship between risk preferences and 

attitudes towards vaccination against COVID-19. Although this finding is rejecting the 

hypothesis of a negative relationship, it is not entirely unexpected given the discussion in 

Section 2.2. Vaccination is arguably a choice between two risky options. The risk of dying or 

serious adverse events due to vaccination (vaccine side effects) and the risk of dying or serious 

adverse events due to non-vaccination (COVID-19) (Binder & Nuscheler, 2017; Fernandes et 

al., 2021). Thus, it is not clear as to whether risk averse people would be more positive or 

negative towards vaccination against COVID-19. While this study hypothesized that risk 

averse people are more positive (Mori et al., 2021; Guo et al, 2020; Binder et al., 2017; Tsutsui 

et al., 2012; Tsutsui et al., 2010,), it is also reasonable and possible to hypothesize that risk 

averse people are more negative (Trueblood et al., 2020).  

 

Trueblood et al. (2020) found that risk averse people are less willing to vaccinate against 

COVID-19. Their finding is somewhat reinforced by the results of this study. They found a 

positive relationship between risk preferences and vaccination willingness using a gamble 

ladder (similar to the risk staircase method), while this study found a positive relationship using 

a self-assessment method of risk. Although former research on vaccines and other health 

decisions suggests a negative relationship, both the findings of Trueblood et al. (2020) and the 

result of this study suggests a positive relationship in the context of COVID-19. One possible 

interpretation of this is that risk averse people fear the consequences of vaccination against 

COVID-19 (side effects) more than the consequences of non-vaccination (COVID-19 as a 

disease). This suggests that there might be something different about the relationship between 

risk preferences and vaccination against COVID-19 compared to risk preferences and other 

vaccines. Answering why risk averse people fear the risks of vaccination more than the risk of 

non-vaccination is beyond the scope of this study. That being said, COVID-19 vaccines have 

been developed at a record speed (medicalnewstoday, 2021). The risk and safety of COVID-

19 vaccines have also been subject to a significant amount of misinformation, perhaps more so 

than any other vaccines (Courbage & Peter, 2021). Arguably, these two factors could 

potentially explain why risk averse people behave differently when it comes to vaccination 

against COVID-19 compared to other vaccines.  

 

Another interesting finding is the significant difference between ambiguity averse people and 

ambiguity seekers in terms of their vaccination willingness. Ambiguity averse people are 

significantly more likely to vaccinate against COVID-19 compared to ambiguity seekers. This 
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is contrary to the second research question of this study that hypothesized that ambiguity averse 

people would have more negative attitudes towards vaccination against COVID-19. Thus, the 

answer to the second research question is no. Ambiguity averse people do not have more 

negative attitudes towards vaccination against COVID-19. This finding is interesting for two 

reasons. First, it implies that both ambiguity and risk are two significant predictors of 

willingness to vaccinate against COVID-19. What does this imply for the risk of vaccination 

against COVID-19? Is the risk of vaccination known or unknown? Are risk preferences or 

ambiguity preferences a better predictor of vaccination attitudes? While this study is not 

answering such question, future research is encouraged to. Second, this finding is somewhat 

unexpected given the previous work of Blaisdell et al. (2015) and Mezaros et al. (1996). They 

found that risk aversion is significantly higher among people who oppose vaccination. The 

result of this study suggests an opposite direction of this relationship. Arguably, this 

contradictory finding is not entirely unexpected. The study from Blaisdell et al. (2015) relies 

on some heavy assumption about the risk of vaccination being more unknown than the risk of 

non-vaccination. For COVID-19, the opposite might be true where the risk of non-vaccination 

is more unknown than the risk of vaccination. Perhaps, this may be due to the great ambiguity 

and uncertainty that is associated with COVID-19 as a disease. COVID-19 is constantly 

evolving into new variants, such as the omicron variant. These variants have different 

probabilities of transmission (getting infected), probabilities of serious adverse events and 

probabilities of dying (CDC, 2021). All things together, the uncertainty or ambiguity that is 

associated with COIVD-19 as a disease, could arguably make the risk of non-vaccination more 

unknown than the risk of vaccination. Because of this, ambiguity averse people are potentially 

more likely to vaccinate against COVID-19 which would align with the empirical findings of 

this study.  

 

Finally, the most surprising finding is perhaps the fact that perfect altruists are less willing to 

vaccinate against COVID-19 compared to free riders. This finding is strongly contradicting the 

theoretical framework presented in Section 2.7 – 2.11. At face value, the answer to the third 

research question is no. There is not a positive relationship between other regarding preferences 

and attitudes towards vaccination against COVID-19. This is contradicting the result presented 

in Section 4.4 Table 7 where significant and positive bivariate correlations were found between 

the average contribution index and various measurements of vaccination attitudes. Perfect 

altruists are arguably as prosocial as one can be with the highest other regarding preferences 

since they constantly contribute a maximum amount. This is in sharp contrast to free riders 
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who consistently contribute 0. As already mentioned in Section 4.7, one should cautiously 

interpret this finding. This is because only 8 people are categorized as perfectly altruistic in the 

sample. These people might have certain characteristics that are not representative for perfect 

altruists in general. A larger sample is appropriate if one wish to infer a conclusion from this 

finding.   

 

5.2 Societal implications   
 

What are the societal implications of the results of this study? Self-assessed risk preferences 

are significantly predicting willingness to vaccinate against COVID-19. If health authorities 

and governments want to increase the vaccination rate, one possible approach is to stress the 

risky consequences of non-vaccination and emphasize the safety and effectiveness of 

vaccination. Perhaps, this could turn some of the risk averse people over and persuade them to 

vaccinate against COVID-19. Ambiguity preferences are also significantly predicting 

willingness to vaccinate against COVID-19. Ambiguity averse people are arguably perceiving 

the risk of non-vaccination to be more unknown than the risk of vaccination against COVID-

19. Thus, health authorities and governments should perhaps continue to emphasize the 

uncertain nature of COVID-19 as a disease while being transparent and clear about the risk of 

vaccination. This would perhaps maintain the belief among ambiguity averse people that the 

risk of non-vaccination is more unknown than the risk of vaccination. What the relationship 

between other regarding preferences and vaccination attitudes implies remains unclear. Is it 

very counterintuitive that free riders would be more positive towards vaccination against 

COVID-19 compared to people with higher other regarding preferences.  Because of this, the 

implication of this finding will not be discussed further.    

 

5.3 Limitations and future research  

 

Ultimately, the goal of most studies is to infer statistics from a sample to a target population. 

For this study, this is problematized by a sampling method that is suffering from some severe 

limitations. The sample consists of a disproportionally high number of young females studying 

at the school of Business, Economics and Law at the University of Gothenburg. A significant 

proportion of the sample are also friends and family to the author with a potential problem of 

self-selection and social desirability bias. Data on economic preferences are validated with 
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methods developed by Falk et al. (2016), Dimmock et al. (2013) and Fischbacher et al. (2001). 

The problem does not lie within the elicitation process of economic preferences but rather the 

sampling method. This is important to mention because some of the results generated by this 

study are challenging findings from previous research. When interpreting the validity of such 

findings, one needs to be aware of the obvious limitations of the sampling method that was 

used for this study. 

 

The main contribution of this study is that there is a positive relationship between risk 

preferences and vaccination willingness and that ambiguity averse people are more likely to 

vaccinate against COVID-19 compared to ambiguity seekers. This is important information 

with possible real-world implications for vaccination policies and programs. Because of this, I 

strongly encourage future research to further investigate the relationship between risk 

preferences, ambiguity preferences and attitudes towards vaccination against COVID-19. 

Ideally, these studies should be conducted with a larger and more representative sample. If a 

hypothetical future researcher confirms the findings of this study, one interesting follow-up 

question is the question of causality, e.g., are risk averse people less likely to vaccinate because 

they are risk averse? Are ambiguity averse people more likely to vaccinate because they are 

ambiguity averse? Finally, another interesting question is why the relationship between risk, 

ambiguity and vaccination attitudes is seemingly different for vaccination against COVID-19 

compared to other vaccines. What is different about vaccines against large-scale pandemics 

such as COVID-19?  
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Appendix A – Descriptive statistics 
 

 Figure 9: What’s your gender?  

 

 

 

  

 

 

 

 

Figure 10: What’s your age? 

 

 

Figure 11: What’s the highest degree or level of education that you have completed? 
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Figure 12: The mean of the six conditional contributions that the respondents made 

 

Table 10: Crobach’s alpha for average contribution index.  

Test scale = mean(unstandardized items) 

Average interitem covariance: 1041.88 

Number of items in the scale: 6 

Scale reliability coefficient: 0.8540  

 

Table 11: Crobach’s Alpha for attitude index  

Test scale = mean(unstandardized items) 

Average interitem covariance: 4.39523 

Number of items in the scale: 5 

Scale reliability coefficient: 0.9214 

 

Table 12: Chi square test of independence and vaccination willingness  

 

 

          Pearson chi2(2) =  11.0288   Pr = 0.004

     Total         205         53         70         328 

                                                        

         1         189         42         67         298 

         0          16         11          3          30 

                                                        

        d)   ambiguity  ambiguity  ambiguity       Total

(vaccinate              ambiguity

         2  

vaccinated  

 RECODE of  
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Appendix B – Ambiguity preferences  
 

Figure 12: Ambiguity decision - Swedish survey 

 

Figure 13: Ambiguity decision - English survey  

 

Table 13: Kruskal-Wallis H test attitudeindex ambiguity   

 

 

probability =     0.5554

chi-squared with ties =     1.176 with 2 d.f.

probability =     0.5567

chi-squared =     1.172 with 2 d.f.

                                       

    ambiguityneutral    73   12316.00  

    ambiguityseeking    54    8347.00  

     ambiguityaverse   207   35282.00  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis meanvaccineattitudes, by(ambiguity2)
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Table 14: Kruskal-Wallis H test attitudevaccines ambiguity   

 

Table 15: Kruskal-Wallis H test attitudecovid19vac ambiguity   

  

 

Table 16: Kruskal-Wallis H test safetycovid19vac ambiguity   

 

probability =     0.5393

chi-squared with ties =     1.235 with 2 d.f.

probability =     0.5837

chi-squared =     1.077 with 2 d.f.

                                       

    ambiguityneutral    73   12566.00  

    ambiguityseeking    54    8388.50  

     ambiguityaverse   207   34990.50  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis attitudevaccines, by(ambiguity2)

probability =     0.8264

chi-squared with ties =     0.381 with 2 d.f.

probability =     0.8406

chi-squared =     0.347 with 2 d.f.

                                       

    ambiguityneutral    73   12246.50  

    ambiguityseeking    54    8669.00  

     ambiguityaverse   207   35029.50  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis attitudecovid19, by(ambiguity2)

probability =     0.3996

chi-squared with ties =     1.835 with 2 d.f.

probability =     0.4142

chi-squared =     1.763 with 2 d.f.

                                       

    ambiguityneutral    73   12565.00  

    ambiguityseeking    54    8152.00  

     ambiguityaverse   205   34561.00  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis safe, by(ambiguity2)
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Table 17: Kruskal-Wallis H test effectivenesscovid19vac ambiguity   

 

Table 18: Kruskal-Wallis H test boostershot ambiguity   

 

 

 

 

 

 

 

 

 

probability =     0.6193

chi-squared with ties =     0.958 with 2 d.f.

probability =     0.6308

chi-squared =     0.922 with 2 d.f.

                                       

    ambiguityneutral    72   11266.00  

    ambiguityseeking    54    9046.50  

     ambiguityaverse   205   34633.50  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis effective, by(ambiguity2)

probability =     0.8256

chi-squared with ties =     0.383 with 2 d.f.

probability =     0.8601

chi-squared =     0.301 with 2 d.f.

                                       

    ambiguityneutral    73   11834.50  

    ambiguityseeking    53    8687.00  

     ambiguityaverse   206   34756.50  

                                       

          ambiguity2   Obs   Rank Sum  

                                       

Kruskal-Wallis equality-of-populations rank test

. kwallis boostershot, by(ambiguity2)
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Appendix C – Staircase method risk preferences 

Note: All of the respondents are initially asked whether they would prefer a sure payment of 3200 SEK or a 

draw with a 50% chance of receiving 6000 SEK and a 50% of receiving 0 SEK. The letter “A” in the decision 

tree above represents the draw and the letter “B” represents the sure payment. The numbers represent the sure 

payment. Respondents make 5 consecutive choices between a draw and a sure payment for different values off 

the sure payement. Whenever a repondent opts for the draw (A), this is represented by a move “up to the left” in 

the decision tree which results in a higher risk preference score. Whenever a respondent opts for the sure 

payment (B), this is represented by a move “down to the right” in the decision tree which results in a lower risk 

preference score.   
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Appendix D – Survey data 
 

Swedish survey 

https://ux8ajc82j95.typeform.com/report/Dt1NrsVh/geuyCmFDtOfwLknd 

English survey 

https://ux8ajc82j95.typeform.com/report/gVu9skOd/OQofqrpAdknm75zO 

 

 

https://ux8ajc82j95.typeform.com/report/Dt1NrsVh/geuyCmFDtOfwLknd
https://ux8ajc82j95.typeform.com/report/gVu9skOd/OQofqrpAdknm75zO

