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Abstract 

This paper explores how institutional quality affects stock market participation through its 

effect on individual trust. We develop a theoretical model in which higher institutional quality 

is likely to lead to a higher level of trust, and when the level of trust is sufficiently high, 

agents choose to invest in the stock market. We test our theory using European (SHARE) data 

on households residing in fourteen European countries. We find that institutional quality has a 

significant effect on trust and that trust (particularly the part that is explained by institutional 

quality) in turn significantly affects stock market participation. Moreover, since immigrants in 

many cases experience a dramatic change in institutional quality, we formulate and test 

hypotheses regarding immigrants’ stock market participation relative to that of natives. We 

find that the impact of the institutional quality of immigrants’ country of residence, relative to 

that of their country of origin, tends to increase with education.  
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 “Man [..] cannot learn to forget, but hangs on the past: however far or fast he runs, that chain 

runs with him.” 

Friedrich Nietzsche, “The Use and Abuse of History” 

1. Introduction 

The ability to protect property rights is paramount to the development of financial markets 

and also to promoting economic growth in a market economy. If investors trust that financial 

contracts are being enforced and that the cost of fraudulent behavior is sufficiently high then, 

presumably, they are also more likely to invest. In an environment of low institutional quality 

where property rights are not being protected and there is no substantial punishment for 

fraudulent behavior, people become distrustful and less willing to engage in any type of 

financial contract that involves a counterparty to whom they have no personal ties. In such 

environments, social control becomes more important and may in some cases partially (at 

least locally) replace the punishing role of institutions. However, social control can never 

entirely replace the role of institutions, because social control applies only locally, whereas 

institutions have a much broader impact on attitudes and behavior. In well-functioning market 

economies with good institutions, people tend to trust each other and therefore they also enter 

financial contracts with counterparties with whom they have no previous ties.1  

In this paper, we analyze the effects of institutional quality on stock market participation, both 

theoretically and empirically. We develop a theoretical model in which agents are Bayesian 

updaters who from time to time observe frauds, and this will form their level of trust.  

According to the model, higher institutional quality leads to a higher level of trust, and for a 

sufficiently high level of trust, agents want to invest in the stock market. 

                                                           
1 See Bohnet and Steffen (2004) for evidence that better institutions lead to higher levels of trust. 
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To the best of our knowledge, this is the first study on the effect of institutional quality on the 

degree of stock market participation, which accounts for the learning aspect in individuals’ 

behavioral response to institutional quality.     

We investigate the extent to which trust related to institutional quality affects individual 

investors’ stock market participation. An interesting aspect resides in the fact that people may 

immigrate to other countries and experience a dramatic change in institutional quality. Over 

time, they should adopt a level of trust that is consistent with the institutional quality of their 

new country of residence and the degree of fraud in their country of origin should play a less 

important role in their decision making. However, many factors may affect the speed by 

which individuals adapt to the new country of residence. In our theoretical model we make 

the behavioral assumption that immigrants use a weighted average of fraud probabilities in 

their home country and in their new country of residence.  

Based on our theory, we build an empirical model which investigates to what extent 

institutional quality affects trust and through that, stock market participation. In the case of 

immigrants, we analyze to what degree their level of trust is affected by the institutional 

quality of their home country relative to that of their new country of residence.  Furthermore, 

we study if immigrants’ degree of adaptation in this regard is related to their level of 

education.  

We find strong support for our hypotheses: institutional quality significantly affects trust and 

the level of trust that is related to institutional quality has in turn a significant effect on the 

probability of stock market participation. Further, we find that immigrants’ education is an 

important factor determining the relative impact of the institutional quality of the country of 

residence relative to that of the home country: the more time the immigrant households have 

spent on education, the larger is the impact of the institutional quality of the country of 

residence. Our interpretation is that highly educated immigrants learn the institutional quality 
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of their new country of residence faster and assign a higher weight to it, whereas poorly 

educated immigrants are to a larger extent influenced by the institutional quality of their home 

countries. Our study is based on European survey data (the SHARE data set), covering more 

than 30,000 individuals in fourteen European countries. We first employ an ordered probit 

model to estimate expected trust related to institutional quality, in which the relative weight 

assigned by immigrants to the institutional quality of the country of residence and the country 

of origin is determined endogenously within the model, and is allowed to be a function of the 

immigrant’s level of education. In the second step, we perform a standard probit analysis of 

the relationship between stock market participation and trust related to institutional quality.   

We contribute to the literature on the “limited participation puzzle.” 2  The theoretical 

explanations that have been put forward for this phenomenon include both rational ones, 

based on, e.g., transactions costs and liquidity needs (Allen and Gale, 1994; Williamson, 

1994), ambiguity aversion (Dow and Werlang, 2002; Cao, Wang and Zhang, 2005; Epstein 

and Schneider, 2007), disappointment aversion (Ang, Bekaert and Liu, 2005) and behavioral 

ones, based on, e.g., loss aversion (Gomes, 2005), influence of social interaction (Hong, 

Kubik, and Stein, 2004; Brown, Ivković, Smith, and Weisbenner, 2008). More specifically, 

our paper is related to Osili and Paulson (2008a,b) and Guiso, Sapienza and Zingales (2008) 

who, among others, relate institutional environment and social capital to stock market 

participation3. Osili and Paulson (2008a,b) use data on immigrants to the US to investigate the 

impact of institutions on households’ participation in financial markets. They find that the 

institutional quality of the country of origin has a large impact on a broad range of financial 

                                                           
2 In short, the puzzle is that if the expected return on a stock exceeds the risk free rate, then, absent any frictions, 

everyone should participate in the stock market, albeit to varying degrees. However, we know that not all real-

world investors participate in the stock market.  

3 The literature in this area also includes, e.g., Guiso, Sapienza, and Zingales (2004), Georgarakos and Pasini 

(2011), Christelis, Georgarakos, and Haliassos (2013).  
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market behaviors, and that the effect of home country institutions is absorbed early in life. 

Guiso, Sapienza and Zingales (2008) investigate the effect of trust on stock market 

participation, and in their study of Dutch and Italian micro data, as well as cross-country data, 

lack of trust emerges as an important factor in explaining the stock market participation 

puzzle. In essence, we bring together and extend these papers. That is, compared to Osili and 

Paulson (2008a,b), we develop a model in which trust at the individual level is one of the key 

ingredients, and we make use of our data in this regard. Also, while Osili and Paulson 

(2008a,b) model the direct influence of institutions in the country of origin on immigrants’ 

stock market participation in the U.S., we show that institutions affect stock market 

participation indirectly through their effect on trust. Moreover, because our data set spans 

respondents in fourteen different countries, we are able to add the institutional quality of the 

country of residence into the analysis and we study the interaction between and the relative 

importance of the country of origin’s institutional quality, relative to that of the country of 

residence. Whereas Guiso, Sapienza and Zingales (2008) treat trust as exogenous, we analyze 

the formation of trust through learning in a repeated interaction model and investigate the 

impact of institutional quality on trust. We believe that our analysis allows for a better 

understanding of how the institutional quality of not only the country of origin, but also that 

of the country of residence affect stock market participation through trust.  

The remainder of our paper is organized as follows. Section 2 presents our theory, which 

models how institutional quality forms trust through learning and how trust in turn affects 

stock market participation. Section 3 presents our empirical model. Section 4 describes the 

data and in Section 5, we present our empirical results. Finally, Section 6 concludes the paper.  
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2. Theory 

Drawing on Guiso, Sapienza and Zingales (2008), we develop a framework for analyzing how 

trust is formed and how it affects stock market participation. The main difference between our 

model and the one proposed by Guiso, Sapienza and Zingales (2008) is that we specifically 

consider the formation of trust through learning.   

There are two assets available for investment: one stock and one short term bond. The short 

term gross interest rate is 𝑅𝑓, where 𝑅𝑓 ≥ 1. If there is fraud, then the stock’s gross return is 휀, 

where 휀 > 0 is close to zero, and certainly less than one. In the absence of fraud, the stock 

delivers a gross return �̃�𝑡
+ > 휀 . 4  We also assume that 𝐸𝑡[�̃�𝑡+1

+ ] > 𝑅𝑓 . Fraud occurs 

independently across periods. The probability of a fraud (𝑝) can either be high (𝑝 = 𝑝ℎ) or 

low (𝑝 = 𝑝𝑙), where 𝑝ℎ > 𝑝𝑙, but this probability does not change over time. 

Agents maximize their expected utility of final wealth by choosing the relative allocation of 

their wealth to the stock (𝛼𝑡). They have a short-selling constraint, meaning that 𝛼𝑡 ≥ 0. For 

simplicity, we assume that agents have logarithmic utility. 5  However, our main results 

regarding stock market participation also hold for myopic risk averse investors in general 

(given standard assumptions on the elementary utility function), as shown in Appendix A.1. 

Agents know the riskfree rate, the stock return if there is fraud and the distribution of the 

stock return if there is no fraud, but they do not know the probability of fraud. They update 

their probability of being in the state with a high probability of fraud using their historical 

observations on fraud in a Bayesian manner. Each agent has a prior regarding the probability 

                                                           
4 In Guiso, Sapienza and Zingales (2008), 휀 is equal to zero. Because we assume logarithmic utility, we need to 

let 휀 be greater than zero. 

5 It is well-known that logarithmic utility induces myopic behavior (e.g., Mossin 1968, Hakansson 1971). This is 

important in this setting, because agents are learning about the probability of fraud, and thus, in general, the 

perceived investment opportunity set will change over time. 
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of fraud: the prior is that the probability of fraud is high with probability 𝜃0  (for ease of 

exposition, we suppress an index indicating what agent this prior belongs to). Let 𝐷𝑡 denote 

the number of frauds at time t. By Bayes theorem, agents’ posterior probability of being in the 

state with a high probability of fraud is given by 

 
𝑃𝑟𝑜𝑏(𝑝 = 𝑝ℎ|𝐷𝑡 = 𝑘) =

𝜃0𝑃𝑟𝑜𝑏(𝐷𝑡 = 𝑘|𝑝 = 𝑝ℎ)

𝜃0𝑃𝑟𝑜𝑏(𝐷𝑡 = 𝑘|𝑝 = 𝑝ℎ) + (1 − 𝜃0)𝑃𝑟𝑜𝑏(𝐷𝑡 = 𝑘|𝑝 = 𝑝𝑙)
 

=
𝜃0 (

𝑡
𝑘

) 𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘

𝜃0 (
𝑡
𝑘

) 𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘 + (1 − 𝜃0) (

𝑡
𝑘

) 𝑝𝑙
𝑘(1 − 𝑝𝑙)𝑡−𝑘

=
𝜃0𝑝ℎ

𝑘(1 − 𝑝ℎ)𝑡−𝑘

𝜃0𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘 + (1 − 𝜃0)𝑝𝑙

𝑘(1 − 𝑝𝑙)𝑡−𝑘
. 

 

 

(1) 

 

 

At date t=T-1 (where T is the final date), the agents’ problem looks as follows (for ease of 

exposition, we suppress individual-specific indices): 

 𝑚𝑎𝑥𝛼𝑇−1≥0𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1)𝐸𝑇−1[ln �̃�𝑇|�̃�𝑇 =  휀]

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1)) 𝐸𝑇−1[ln �̃�𝑇|�̃�𝑇 >  휀] 

s.t. �̃�𝑇 = 𝑊𝑇−1[𝑅𝑓 + 𝛼𝑇−1(�̃�𝑇 − 𝑅𝑓)] 

 

(2) 

 

Inserting the wealth constraint into the objective function, we find that solving the above 

maximization problem is equivalent to finding a non-negative 𝛼𝑇−1 which maximizes the 

function 

 𝑓𝑇−1(𝛼𝑇−1) = 𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1) 𝑙𝑛 (𝑅𝑓 + 𝛼𝑇−1(휀 − 𝑅𝑓)) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1)) 𝐸𝑇−1 [𝑙𝑛 (𝑅𝑓 + 𝛼𝑇−1(�̃�𝑇
+ − 𝑅𝑓))].   

 

(3) 

We note that this function is strictly concave in 𝛼𝑇−1. Therefore, the agent will participate in 

the stock market (𝛼𝑇−1 > 0) if and only if 𝑓𝑇−1´(0) > 0, or, equivalently, if and only if 
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𝜉𝑇−1 ≡

𝐸𝑇−1[�̃�𝑇
+ − 𝑅𝑓]

𝑅𝑓 − 휀
>

𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1)

1 − 𝑃𝑟𝑜𝑏(�̃�𝑇 =  휀|𝐷𝑇−1)
. (4) 

We call 𝜉𝑡 ≡ 𝐸𝑡[�̃�𝑡+1
+ − 𝑅𝑓]/(𝑅𝑓 − 휀)  the stock’s normalized conditional risk premium at 

time t. By assumption, this is a strictly positive quantity. The interpretation of the condition in 

(4) is straightforward: in order for the agents to participate in the stock market, the total 

expected return on the stock needs to be greater than the risk free rate. Alternatively, we can 

say that the conditional expected return in the absence of fraud needs to be sufficiently large, 

or, the probability of fraud needs to be sufficiently small. 

The problem clearly has a recursive structure. As we solve the maximization problem 

working backwards period-by-period until we reach time 0, the problem looks as follows at 

date t=T-q. 

 𝑚𝑎𝑥𝛼𝑇−𝑞≥0𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)𝐸𝑇−𝑞[ln �̃�𝑇|�̃�𝑇−𝑞+1 =  휀]

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)) 𝐸𝑇−𝑞[ln �̃�𝑇|�̃�𝑇−𝑞+1 >  휀] 

s.t. �̃�𝑇 = 𝑊𝑇−𝑞−1[𝑅𝑓 + 𝛼𝑇−𝑞(�̃�𝑇−𝑞+1 − 𝑅𝑓)] ∏ [𝑅𝑓 + 𝛼𝑇−𝑖
∗ (�̃�𝑇−𝑖+1 − 𝑅𝑓)]𝑖=𝑞−1

𝑖=1  

 

(5) 

where the 𝛼𝑇−𝑖
∗ :s are the optimal solutions from the previously solved problems.  

Due to the additivity of the logarithmic function, solving the above maximization problem is 

equivalent to finding a non-negative 𝛼𝑇−𝑞 which maximizes the function 

 𝑓𝑇−𝑞(𝛼𝑇−𝑞) = 𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)𝑙𝑛 (𝑅𝑓 + 𝛼𝑇−𝑞(휀 − 𝑅𝑓)) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)) 𝐸𝑇−𝑞 [𝑙𝑛 (𝑅𝑓 + 𝛼𝑇−1(�̃�𝑇−𝑞+1
+ − 𝑅𝑓))] 

 

(6) 

Repeating the arguments above, the agent will participate in the stock market if and only if 

 
𝜉𝑇−𝑞 ≡

𝐸𝑇−𝑞[�̃�𝑇−𝑞+1
+ − 𝑅𝑓]

𝑅𝑓 − 휀
>

𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)

1 − 𝑃𝑟𝑜𝑏(�̃�𝑇−𝑞+1 =  휀|𝐷𝑇−𝑞)
, 𝑞 = 1, 2, … , 𝑇, (7) 
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meaning that, for time t=1,2,…,T-1, the condition for stock market participation is given by 

 
𝜉𝑡 ≡

𝐸𝑡[�̃�𝑡+1
+ − 𝑅𝑓]

𝑅𝑓 − 휀
>

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)

1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)
, (8) 

or, written differently, 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡) <
𝜉𝑡

1+𝜉𝑡
.                  (9) 

The condition for stock market participation in (8) will also hold for any myopic investor with 

a strictly increasing, strictly concave and twice-continuously differentiable elementary utility 

function 𝑢 satisfying lim
𝑊→0

𝑢′(𝑊) = +∞ (see Appendix A.1). 

We can use the law of total probability to calculate the probability of fraud:6 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘) = 

𝑃𝑟𝑜𝑏(𝑝 = 𝑝ℎ|𝐷𝑡 = 𝑘) ∙ 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘, 𝑝 = 𝑝ℎ) + 

 +𝑃𝑟𝑜𝑏(𝑝 = 𝑝𝑙|𝐷𝑡 = 𝑘) ∙ 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘, 𝑝 = 𝑝𝑙)

=
𝜃0𝑝ℎ

𝑘+1(1 − 𝑝ℎ)𝑡−𝑘 + (1 − 𝜃0)𝑝𝑙
𝑘+1(1 − 𝑝𝑙)

𝑡−𝑘

𝜃0𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘 + (1 − 𝜃0)𝑝𝑙

𝑘(1 − 𝑝𝑙)𝑡−𝑘
 

 

 

(10) 

We note that this probability is between 𝑝𝑙 and 𝑝ℎ. By the above equation, the condition for 

stock market participation in (8) can be rewritten as 

 
𝜉𝑡 >

𝜃0𝑝ℎ
𝑘+1(1 − 𝑝ℎ)𝑡−𝑘 + (1 − 𝜃0)𝑝𝑙

𝑘+1(1 − 𝑝𝑙)
𝑡−𝑘

𝜃0𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘+1 + (1 − 𝜃0)𝑝𝑙

𝑘(1 − 𝑝𝑙)𝑡−𝑘+1
. (11) 

The boundary for the normalized risk premium is increasing in the prior 𝜃0, because, as can 

be seen from dividing through by 𝜃0 both in the numerator and the denominator of the right-

hand side of (11), and taking the derivative with respect to 1/𝜃0, we have that this is given by 

                                                           
6 Notice that 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘, 𝑝 = 𝑝ℎ) = 𝑝ℎ and 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘, 𝑝 = 𝑝𝑙) = 𝑝𝑙 . 
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 𝑝𝑙
𝑘(1 − 𝑝𝑙)

𝑡−𝑘𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘(𝑝𝑙 − 𝑝ℎ)

(𝑝ℎ
𝑘(1 − 𝑝ℎ)𝑡−𝑘+1 − 𝑝𝑙

𝑘(1 − 𝑝𝑙)𝑡−𝑘+1 +
1
𝜃0

𝑝𝑙
𝑘(1 − 𝑝𝑙)𝑡−𝑘+1)

2 < 0 . (12) 

Thus, if the prior probability of the state with high probability of fraud increases, the expected 

return on the stock in the absence of fraud needs to be higher in order for the agent to 

participate in the stock market. As summarized in the following lemma, we can also show 

that, if the normalized risk premium (𝜉𝑡) lies between 𝑝𝑙/(1 − 𝑝𝑙) and 𝑝ℎ/(1 − 𝑝ℎ), then the 

prior probability required to induce stock market participation is lower the larger the number 

of observed frauds (k). The interpretation of the bounds on the normalized risk premium is 

that in order for it to be possible to satisfy (11) with a lower prior, 𝜉𝑡 has to be greater than 

𝑝𝑙/(1 − 𝑝𝑙), which is the lowest possible value on the right-hand side limit in (11). Moreover, 

if 𝜉𝑡 > 𝑝ℎ/(1 − 𝑝ℎ), then all priors 𝜃0 ∈ [0,1] will induce participation, because 𝑝ℎ/(1 − 𝑝ℎ) 

is the highest possible value on the right-hand side limit in (11). 7 

Lemma 1: Suppose 
𝑝𝑙

1−𝑝𝑙
< 𝜉𝑡 <

𝑝ℎ

1−𝑝ℎ
 . Then, the prior probability (𝜃0) required for stock 

market participation is decreasing in the number of observed frauds (k). 

Proof: By inverting the requirement for stock market participation in (11), we get 

 
𝜃0 <

𝑝𝑙
𝑘(1 − 𝑝𝑙)𝑡−𝑘[(1 − 𝑝𝑙)𝜉𝑡 − 𝑝𝑙]

𝑝𝑙
𝑘(1 − 𝑝𝑙)𝑡−𝑘[(1 − 𝑝𝑙)𝜉𝑡 − 𝑝𝑙] + 𝑝ℎ

𝑘(1 − 𝑝ℎ)𝑡−𝑘[𝑝ℎ − (1 − 𝑝ℎ)𝜉𝑡]
 . (13) 

Dividing both the numerator and the denominator by 𝑝𝑙
𝑘(1 − 𝑝𝑙)𝑡−𝑘, we get to 

 
𝜃0 <

(1 − 𝑝𝑙)𝜉𝑡 − 𝑝𝑙

[(1 − 𝑝𝑙)𝜉𝑡 − 𝑝𝑙] + (
𝑝ℎ(1 − 𝑝𝑙)
𝑝𝑙(1 − 𝑝ℎ)

)
𝑘

(
1 − 𝑝ℎ

1 − 𝑝𝑙
)

𝑡

[𝑝ℎ − (1 − 𝑝ℎ)𝜉𝑡]

 . (14) 

                                                           
7 If 𝜉𝑡 = 𝑝ℎ/(1 − 𝑝ℎ), then all priors except 𝜃0 = 1 will induce participation. 
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We note that denominator in the right-hand side limit is increasing in k, meaning that the limit 

is decreasing in k, which in turn implies that the 𝜃0 required for stock market participation is 

decreasing in the number of observed frauds (k).  

Now, consider two countries: country H and country L. Country H is a country with high 

institutional quality, and so in that country, the true probability of fraud is 𝑝𝐻 = 𝑝𝑙 (but this is 

unknown to the investors) whereas country L is a country with low institutional quality and 

the true probability of fraud is 𝑝𝐿 = 𝑝ℎ. Each country has a continuum of investors with a 

positive mass and with identical distributions of priors in the interval [0,1], with positive 

support for the entire interval. Investors can only invest in their country of residence, and the 

return distributions in the absence of fraud are identical, as are the interest rates. 

Provided that 𝜉𝑡 > 𝑝𝑙/(1 − 𝑝𝑙)  and 𝜉𝑡 < 𝑝ℎ/(1 − 𝑝ℎ) , so that, if agents learn the true 

probability of fraud, no one in country L will invest in the stock, whereas everyone in country 

H will invest in the stock, we generally expect to see a higher degree of stock market 

participation in country H than in country L. In fact, as t increases, the probability that the 

citizens of country L have experienced more frauds than the citizens of country H increases as 

well. For large t, the number of frauds, which follows a binomial distribution, can be 

approximated by a normal distribution: 

(𝐷𝑡
𝐻|𝑝𝐻 = 𝑝𝑙)~𝑁(𝑡𝑝𝑙, 𝑡𝑝𝑙(1 − 𝑝𝑙))    (15) 

(𝐷𝑡
𝐿|𝑝𝐿 = 𝑝ℎ)~𝑁(𝑡𝑝ℎ, 𝑡𝑝ℎ(1 − 𝑝ℎ))    (16) 

Hence, provided that the number of frauds in country H and the number of frauds in country L 

are independent, then, for large t, the probability that the citizens of country L have 

experienced more frauds than the citizens of country H is given by 

 
𝑃𝑟𝑜𝑏(𝐷𝑡

𝐿 > 𝐷𝑡
𝐻|𝑝𝐿 = 𝑝ℎ,𝑝𝐻 = 𝑝𝑙) = Φ (

(𝑝ℎ − 𝑝𝑙)√𝑡

√𝑝ℎ(1 − 𝑝ℎ) + 𝑝𝑙(1 − 𝑝𝑙)
). (17) 
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where Φ(. )  is the cdf of a standard normal. Since 𝑝ℎ > 𝑝𝑙 , the above probability will 

approach one as t gets larger. By Lemma 1, this means that the participation-inducing value of 

the prior probability of the state with a high probability of fraud is lower in country L than in 

country H with that same probability. In turn, this implies that, as t gets larger, the probability 

that the fraction participating in the stock market is higher in country H than in country L also 

approaches one. Guided by the above reasoning, we formulate the following hypothesis. 

Hypothesis 1: In countries with better institutional quality, people tend to have a higher level 

of trust, which in turn induces a higher degree of stock market participation in those 

countries. 

Next, we compare the stock market participation between immigrants emigrating from 

country L to country H and natives in country H. Here, we make the behavioral assumption 

that  immigrants use a weighted average of beliefs,  

 𝑃𝑟𝑜𝑏𝐼(�̃�𝑡+1 =  휀|𝐷𝑡
𝐿 ,𝐷𝑡

𝐻)

= 𝑤(𝐸)𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡
𝐻) + (1 − 𝑤(𝐸))𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡

𝐿), 

(18) 

where E is the level of education. The higher the level of education (E), the higher the weight 

assigned to the belief that is relevant for their new country of residence. The weighting of 

beliefs is thought to capture the phenomenon that immigrants’ beliefs are affected by what 

happens and has happened in their home country, and more so if the level of education is 

lower: a well-educated immigrant forms his/her beliefs based on the history of events for the 

new country of residence to a larger extent. Of course, the weight 𝑤(𝐸) needs to be between 

zero and one. We let 𝑤′(𝐸) > 0 for 0 ≤ 𝐸 < 𝐸𝑚𝑎𝑥, 𝑤(0) = 0, 𝑤(𝐸max) = 1, where 𝐸max is 

the maximum level of education. 
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As t increases in (16), the probability that 𝐷𝑡
𝐿 > 𝐷𝑡

𝐻 approaches one. Therefore, we assume 

that 𝐷𝑡
𝐿 > 𝐷𝑡

𝐻 in the following. It then follows that the probability that our conclusions will 

hold approaches one as t increases. 

If we compare immigrants with lower education than the maximum level 𝐸𝑚𝑎𝑥 to natives and 

assume that the two groups have identical distributions of priors with positive support on 

[0,1], we can conclude that a higher fraction of natives will invest in the stock market 

(provided that  𝑝𝑙/(1 − 𝑝𝑙) < 𝜉𝑡 < 𝑝ℎ/(1 − 𝑝ℎ)). 

Next, let us consider the effect of education on immigrants’ stock market participation. Using 

a similar reasoning as in Lemma 1, we can establish that the highest participation-inducing 

prior belief is decreasing in the level of education (again provided that  𝑝𝑙/(1 − 𝑝𝑙) < 𝜉𝑡 <

𝑝ℎ/(1 − 𝑝ℎ)). 

Lemma 2: The rational probability of fraud given the number of observed frauds (see eq. (9)) 

is increasing in the number of observed frauds. 

Proof: We can rewrite eq. (9) as 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘) =
𝑎𝑝ℎ+𝑏𝑝𝑙𝑓(𝑘)

𝑎+𝑏𝑓(𝑘)
,                (19) 

where 𝑎 = 𝜃0(1 − 𝑝ℎ)𝑡, 𝑏 = (1 − 𝜃0)(1 − 𝑝𝑙)
𝑡, and 

𝑓(𝑘) = (
𝑝𝑙(1−𝑝ℎ)

(1−𝑝𝑙)𝑝ℎ
)

𝑘

.                (20) 

Since 𝑝ℎ > 𝑝𝑙, we have that 𝑓′(𝑘) < 0. Now, consider how the probability in (18) changes as 

we increase the number of observed frauds: 

𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡 = 𝑘)

𝜕𝑘
=

𝑏𝑎(𝑝𝑙−𝑝ℎ)

(𝑎+𝑏𝑓(𝑘))2
𝑓′(𝑘) > 0.                 

               (21) 
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Lemma 3: Suppose 𝐷𝑡
𝐿 > 𝐷𝑡

𝐻. Then, the prior probability (𝜃0) required in order to reach a 

certain probability of fraud is increasing in the level of education (E). 

Proof: Here, we make use of the law of total differentiation, holding 𝑃𝑟𝑜𝑏𝐼(�̃�𝑡+1 =

 휀|𝐷𝑡
𝐿 ,𝐷𝑡

𝐻) constant: 

0 = 𝑑𝑃𝑟𝑜𝑏𝐼(�̃�𝑡+1 =  휀|𝐷𝑡
𝐿 ,𝐷𝑡

𝐻) = 𝑤′(𝐸) (𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡
𝐻) − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =

 휀|𝐷𝑡
𝐿)) 𝑑𝐸 + (𝑤(𝐸)

𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡
𝐻)

𝜕𝜃0
+ (1 − 𝑤(𝐸))

𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡
𝐿)

𝜕𝜃0
) 𝑑𝜃0.               (22) 

Hence, we have that 

𝑑𝜃0

𝑑𝐸
= −

𝑤′(𝐸)(𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡
𝐻)−𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡

𝐿))

𝑤(𝐸)
𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡

𝐻)

𝜕𝜃0
+(1−𝑤(𝐸))

𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡
𝐿)

𝜕𝜃0

> 0, 𝐸 ∈ [0, 𝐸𝑚𝑎𝑥),                (23) 

where the inequality is due to 𝑤′(𝐸) > 0, 
𝜕𝑃𝑟𝑜𝑏(�̃�𝑡+1= 𝜀|𝐷𝑡

𝑗
)

𝜕𝜃0
> 0 (𝑗 = 𝐻, 𝐿) and, by Lemma 2, 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡
𝐻) < 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡

𝐿) because 𝐷𝑡
𝐻 < 𝐷𝑡

𝐿. 

The interpretation of Lemma 3 is that as education increases, a higher prior (𝜃0) is needed to 

reach the lowest probability of fraud required for nonparticipation in the stock market. Now, 

consider a continuum of immigrants having a certain distribution of priors with positive 

support on [0,1] and suppose that  𝑝𝑙/(1 − 𝑝𝑙) < 𝜉𝑡 < 𝑝ℎ/(1 − 𝑝ℎ)). If we increase the level 

of education E, while holding everything else constant (including the distribution of priors), 

the prior needed to induce nonparticipation increases. That is, the higher the education of the 

immigrants, the higher the fraction of immigrants participating in the stock market. This leads 

us to formulate the following hypothesis. 

Hypothesis 2: Immigrants who emigrate from a country of lower institutional quality tend to 

have lower trust, which in turn means that they tend to be less prone to participate in the 
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stock market. This effect is more pronounced the lower the education of the immigrants, and 

the lower the institutional quality of their country of origin. 

In Appendix A.2, we consider the effect of adding a fixed participation cost. This introduces 

interactions between wealth and trust. First, given that the investor would invest if there were 

no participation costs, there is a threshold level of wealth below which the investor would not 

participate. Second, this threshold level of wealth is increasing in the prior probability of 

fraud. Third, adding a participation cost lowers the prior probability of fraud that triggers 

nonparticipation. 

3. Empirical Model 

Based on our theoretical hypothesis, we construct an empirical model that investigates the 

degree to which stock market participation is affected by households’ level of trust related to 

institutional quality. Our empirical model consists of two sequential parts. In the first part, we 

examine how institutional quality affects trust and in the second part we investigate the degree 

to which the level of trust that is explained by institutional quality affects stock market 

participation.  

The first part of the empirical model defines the following relationship: 

𝑇𝑖
∗ = func(𝑋𝑖)   (24) 

where, 𝑇𝑖
∗ is the latent level of trust for individual i and 𝑋𝑖 is the level of institutional quality 

experienced by individual i.   

Since immigrants may have been exposed to completely different institutional conditions in 

their country of origin compared to the country of residence, we allow immigrants’ level of 

trust to depend on a weighted average of institutional qualities in their country of residence 

and country of origin. Eq (24) is specified as  
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       𝑇𝑖
∗ = 𝑏𝑁𝐷𝑁,𝑖𝑋𝑖

𝑟𝑒𝑠 + 𝑏𝐼𝐷𝐼,𝑖(𝑤𝑋𝑖
𝑟𝑒𝑠 + (1 − 𝑤)𝑋𝑖

𝑜𝑟𝑖) + 휀𝑖,   (25) 

where 𝑋𝑖
𝑟𝑒𝑠 is the institutional quality of the country of residence for individual i, 𝑋𝑖

𝑜𝑟𝑖 is the 

institutional quality of the country of origin for immigrant i, 𝐷𝑁,𝑖  is a dummy variable for 

natives, and 𝐷𝐼,𝑖 is a dummy variable for immigrants. The parameter 𝑤 defines the weight of 

the institutional quality of the immigrants’ country of residence. The equation can be written 

in the following form:   

𝑇𝑖
∗ = 𝑏𝑁𝐷𝑁,𝑖𝑋𝑖

𝑟𝑒𝑠 + 𝑏𝐼𝐷𝐼,𝑖𝑋𝑖
𝑜𝑟𝑖 + 𝑏𝐼𝑤𝐷𝐼,𝑖(𝑋𝑖

𝑟𝑒𝑠 − 𝑋𝑖
𝑜𝑟𝑖) + 휀𝑖.   (26) 

As hypothesized in Section 2, immigrants’ degree of adaptation to the new institutional 

environment is related to their level of education. It seems plausible that immigrants with a 

higher level of education would learn the institutional quality of their new country of 

residence faster. To capture this learning process, we extend the model above and define the 

weight 𝑤 for each immigrant as a function of his or her level of education.  

              𝑇𝑖
∗ = 𝑏𝑁𝐷𝑁,𝑖𝑋𝑖

𝑟𝑒𝑠 + 𝑏𝐼𝐷𝐼,𝑖𝑋𝑖
𝑜𝑟𝑖 + 𝑏𝐼𝑤𝑖𝐷𝐼,𝑖(𝑋𝑖

𝑟𝑒𝑠 − 𝑋𝑖
𝑜𝑟𝑔

) + 휀𝑖,  

𝑤𝑖 =
1

1 + 𝑒𝑥𝑝(−𝛾(𝐸𝑖 − 𝑐))
 

(27) 

where 𝐸 is the number of years spent on education, 𝑐 is the inflection point of the curve and 𝛾 

determines the shape of the curve (a small value corresponds to relatively smooth changes in 

function values). Such specification for 𝑤  assures that the value of 𝑤 is in the interval [0, 1].  

𝑇𝑖
∗ is an unobservable continuous latent variable. What we can observe is a discrete ordinal 

variable, 𝑇𝑖 , provided by the survey data SHARE. We assume the following censoring 

mechanism: 

                   𝑇𝑖  =  𝑗 if 𝜇𝑗−1 <  𝑇𝑖
∗ ≤ 𝜇𝑗 ,    (28) 

where j=0, 1, 2….10, since in SHARE, the variable trust is an ordinal variable that goes from 
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zero (low trust) to ten (high level of trust). We use ordered probit to estimate our models:  

 𝑃𝑟𝑜𝑏[𝑇𝑖 = 𝑗|𝑿𝑖
𝑇] = 𝑃𝑟𝑜𝑏[휀𝑖 ≤ 𝜇𝑗 − 𝜷′𝑿𝑖

𝑇] − 𝑃𝑟𝑜𝑏[휀𝑖 ≤ 𝜇𝑗−1 − 𝜷′𝑿𝑖
𝑇] 

= 𝐹(𝜇𝑗 − 𝜷′𝑿𝑖) − 𝐹(𝜇𝑗−1 − 𝜷′𝑿𝑖), for  𝑗 = 1, 2, … 10, 

(29) 

Where 𝜇−1 = −∞,  𝜇10 = +∞, 𝑿𝑖
𝑇 =  [1, 𝐷𝑁,𝑖𝑋𝑖

𝑟𝑒𝑠 , 𝐷𝐼,𝑖𝑋𝑖
𝑜𝑟𝑔

, 𝐷𝐼,𝑖(𝑋𝑖
𝑟𝑒𝑠 − 𝑋𝑖

𝑜𝑟𝑔
)] is a 4 × 1 

vector of all the explanatory variables for individual i in eq. (21) and 𝜷 is the corresponding 

4 × 1  parameter vector. We use the estimated parameters to calculate expected trust for 

individual i conditional on the institutional quality experienced by individual i: 

𝑇𝑖
𝑖𝑛𝑠𝑡 = 𝐸[𝑇𝑖|𝑿𝑖

𝑇] = ∑ 𝑃𝑟𝑜𝑏[𝑇𝑖 = 𝑗|𝑿𝑖
𝑇] × 𝑗𝐽

𝑗=1 .  (30) 

The second part of the analysis relates stock market participation to the expected level of trust 

that is explained by institutional quality. The dependent variable, stock market participation, 

is binary and coded as one if the household owns stocks and zero otherwise. The independent 

variables consist of the expected level of trust and a number of control variables:  

𝑦𝑖
∗ = 𝑎0 + 𝑎1𝑇𝑖

𝑖𝑛𝑠𝑡 + ∑ 𝑎𝑘+1
𝐾
𝑘=1 𝑍𝑘𝑖 + 𝑢𝑖 ,  (31) 

where 𝑦𝑖
∗ indicates the stock market participation of individual i and 𝑍𝑘𝑖 is control variable k 

for individual i. The conditional probability that individual i participates in the stock market is 

then given by 

𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝] = 1 − 𝐹(−𝜶′𝑿𝑖

𝑝),   (32) 

where 𝑿𝑖
𝑃 is the vector of all the explanatory variables (including one) for individual i in eq. 

(31) and 𝜶 is the corresponding vector of parameters. For a probit model, the marginal effect 

of the explanatory variable on the probability of participation is calculated as: 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑿𝑘𝑖
𝑃 = 𝛼𝑘𝑓(𝜶′𝑿𝑖

𝑝). (33) 

Our main interest is to analyze the effect of institutional quality through trust on stock market 
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participation. We compute the following marginal effects. 

a) Marginal effect of a change in institutional quality of the country of residence for 

natives  (𝐷𝑁,𝑖 = 1) on stock market participation: 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑋𝑖
𝑟𝑒𝑠 =

𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

.
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 = −𝑎1𝑏𝑁𝐻𝑖𝑓(𝜶′𝑿𝑖

𝑝), 

where 

𝐻𝑖 = ∑ (𝑓(𝜇𝑗 − 𝜷′𝑿𝑖
𝑇) − 𝑓(𝜇𝑗−1 − 𝜷′𝑿𝑖

𝑇)) 𝑗.

𝐽

𝑗=1

 

(34) 

b) Marginal effect of a change in institutional quality of the country of residence for 

immigrants (𝐷𝐼,𝑖 = 1): 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑋𝑖
𝑟𝑒𝑠 =

𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

.
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 = −𝑎1𝑏𝐼𝑤𝑖𝐻𝑖𝑓(𝜶′𝑿𝑖

𝑝). (35) 

c) Marginal effect of a change in institutional quality of the country of origin for 

immigrants (𝐷𝐼,𝑖 = 1): 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑋𝑖
𝑜𝑟𝑔 =

𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

.
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑜𝑟𝑔

= −𝑎1𝑏𝐼(1 − 𝑤𝑖)𝐻𝑖𝑓(𝜶′𝑿𝑖
𝑝). 

(36) 

d) Marginal effect of a change in education for immigrants (𝐷𝐼,𝑖 = 1) through its effect 

on expected trust: 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝜔𝑖
=

𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

.
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑤𝑖
.
𝜕𝜔𝑖

𝜕𝐴𝑖

= −𝑎1𝑏𝐼(𝑋𝑖
𝑟𝑒𝑠 − 𝑋𝑖

𝑜𝑟𝑔
)𝐻𝑖𝛿𝑖𝑓(𝜶′𝑿𝑖

𝑝), 

𝛿𝑖 =
𝜕𝑤𝑖

𝜕𝐴𝑖
=

𝛾 𝑒𝑥𝑝(−𝛾(𝐸𝑑𝑢𝑖 − 𝑐))

(1 + 𝑒𝑥𝑝(−𝛾(𝐸𝑑𝑢𝑖 − 𝑐)))
2 

(37) 
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See the appendix for the derivation of marginal effects. 

4. Data  

The paper is based on micro level data on individual/household characteristics and portfolio 

composition. The main source is the Survey of Health, Aging and Retirement in Europe 

(SHARE). SHARE includes comparable household-level data for people aged 50 and above 

in 14 European countries: Austria, Belgium, Czech Republic, Denmark, France, Germany, 

Greece, Ireland, Italy, Poland, the Netherlands, Spain, Sweden, and Switzerland. SHARE 

contains detailed information on stock market participation, wealth, income, employment, 

immigration background, and other demographic characteristics, etc. The advantage of using 

survey data as compared to actual micro data collected by statistical bureaus is that, due to the 

circumstance that the questionnaire is fixed, it facilitates cross-country comparisons. More 

importantly, as opposed to micro data, the surveys contain information about individuals’ 

self-assessed (subjective) degree of risk aversion and trust in other people.  

In the empirical estimation, we use stock market participation (i.e. stock ownership), wealth, 

and income of household, while household level of trust, risk aversion, and demographic 

attributes are assumed to be those of the household head. To select the decision maker for 

households with more than one possible decision maker, we first use the variable income and 

the person with the higher income in the household is selected as the decision maker. For 

households that do not report their income, we use the person with the higher education in the 

household as the decision maker. If neither income nor education is reported, we pick the man 

as the decision maker.  

In the first part of the estimation, level of trust is an ordinal variable (from 0 to 10) extracted 

from individual answers to the following question in SHARE:  
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“Generally speaking, would you say that most people can be trusted or that you can't be too 

careful in dealing with people?”,  

where 0 means that the interviewee can't be too careful and 10 means that most people can be 

trusted. For institutional quality in different countries, we use the index “Rule of law”8 

collected from World Bank, which “reflects perceptions of the extent to which agents have 

confidence in and abide by the rules of society, and in particular the quality of contract 

enforcement, property rights, the police, and the courts, as well as the likelihood of crime and 

violence.” Panel A of Table 1 presents summary statistics for trust and institutional quality. 

[Insert Table 1] 

Panel B of Table 1 presents summary statistics for the variables used in the second part of the 

empirical estimation. Stock market participation is a binary variable that is equal to one if the 

household owns stocks and zero otherwise. The variable of risk aversion is equal to 1 if the 

interviewee is willing to take substantial financial risks expecting to earn substantial returns, 

equal to 2 if the interviewee willing to take above average financial risks expecting to earn 

above average returns, equal to 3 if the interviewee is willing to take average financial risks 

expecting to earn average returns, and equal to 4 if the interviewee not willing to take any 

financial risks.  

In addition, we show for each country its institutional quality and the average institutional 

quality of its immigrants’ country of origin (see Figure 1). There is a considerable difference 

between the two series for most of the countries. For all countries except Poland, immigration 

tends to be from countries with lower institutional quality. The reverse pattern in Poland 

depends mainly on its low institutional quality rather than the higher institutional quality of 

the immigrants’ country of origin. Figure 2 shows the average values of trust, presenting 

                                                           
8 For the sake of robustness, we also use the index of legal system and property rights protection from Fraser 

Institute as our measure of institutional quality. Our empirical results continue to hold. 
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averages separately for natives and immigrants in each country. As seen in the figure, there 

are no considerable differences between average values of trust of natives as compared to 

immigrants. Further, Denmark has the largest mean value, followed by Sweden, Switzerland, 

Netherlands, and Ireland, while residents in France and Italy seem to be the most skeptical 

groups in our sample. We also show the rate of stock market participation in different 

countries (see Figure 3). The participation rate varies largely across countries. The 

participation rate among natives is considerably higher in Denmark and Sweden (over 35%) 

than in the other countries. Sweden also has the largest rate of stock market participation 

among immigrants (over 25%). Poland and the Czech Republic have the lowest participation 

rates (1% - 2%) among natives. In our sample, the immigrants in Austria, Czech Republic, 

Greece and Poland in our sample do not own stocks.  

[Insert Figure 1- Figure 3] 

5. Empirical Analysis 

5.1 The effect of institutional quality on trust 

We start by analyzing the impact of institutional quality on households’ level of trust, by 

using the ordered probit models in (25) and (27). Panel A of Table 2 reports the estimates.  

The first column displays the estimates of the baseline model in (25).  The effects of 

institutional quality turn out to be positive and highly statistically significant. For immigrants, 

the probability of direct participation in the stock market increases with both the institutional 

quality of the country of residence and that of the country of origin, since �̂�, the weight of the 

institutional quality of the country of residence is equal to 83.4% and significantly different 

from zero (see the first row in Panel B of Table 2 for the one-tailed test for �̂�). This result 

indicates that people who have experienced a sudden change in institutional environment due 

to immigration do not fully adopt a level of trust that is consistent with the institutional 
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quality of their new country of residence and the institutional quality of their country of origin 

still plays a role in their decision making. However, we can see that the institutional quality of 

the country of residence is more influential, as �̂� is larger than 0.5 at the 1% significance 

level (see the second row in Panel B of Table 2).  

[Insert Table 2] 

The model in (25) restricts the coefficients for both of the institutional quality variables for 

immigrants to have the same sign. For robustness, we run an ordered probit regression 

without any restriction on immigrants’ response to the institutional quality of the country of 

residence and the institutional quality of the country of origin. The second column of Panel A 

in Table 2 reports the estimates. The parameter 𝑏𝑁 denotes the response of the trust level of a 

native resident to changes in the institutional quality of the country of residence, 𝑏𝐼
𝑜𝑟𝑖 is the 

response of the trust level of an immigrant to the institutional quality in the country of origin, 

and 𝑏𝐼
𝑟𝑒𝑠 is the response of the trust level of an immigrant to the institutional quality in the 

country of residence. We can see that the results from the unrestricted regression agree with 

those from the model in (25): the effects of institutional quality are positive and significant. 

For people who have emigrated, the institutional qualities of both the country of residence and 

the country of origin have significant impact on trust. However, the institutional quality of the 

country of residence is more influential.  

In the last column, we show the role of education in the learning process of people who have 

experienced a sudden change in institutions due to immigration. We use the extended model 

in (27), where the weight of the institutional quality of the country of residence depends on 

immigrants’ level of education. The fact that 𝛾 is positive and highly significant indicates a 

positive relationship between education and the weight assigned to the institutional quality of 

immigrants’ country of residence. Based on our estimates, we show the relationship between 

the weight and education graphically in Figure 4. The figure shows remarkable differences in 
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the degree of adaptation to the new institutional environment between immigrants with lower 

education and those with higher education. Immigrants with no education have very low 

degree of adaptation, with the weight of the institutional quality of the country of residence, 

(�̂�) having a value of around 25%. The degree of adaptation increases sharply with education 

for low-educated immigrants and �̂� turns larger than 50% when the level of education reaches 

the inflection point  �̂�, 4.5 years. At the mean level of education, about 11 years education,  �̂� 

is above 85%. Thus, the trust of highly-educated people responds almost only to the 

institutional quality of country of residence.  

[Insert Figure 4] 

5.2 The effect of trust on stock market participation 

In this section we show that level of trust, especially the part which is explained by 

institutional quality, increases the likelihood of investing in stocks. We test this by using a 

variety of specifications of eq. (31) with two different trust variables separately. One is the 

ordinal trust variable extracted from the survey data; the other is the expected trust of 

individuals conditional on institutional quality, which we calculate as described in eq. (30) 

using the estimates of the model in (27). Table 3 presents the results.  

The first columns of Panels A and B in Table 3 report the results for the specification without 

control variables. The effects of both trust variables are positive and highly statistically 

significant. Further, we can see that the expected trust variable has a better explanatory power 

than the trust variable extracted from the survey, as the t value of the former is twice that of 

the latter. The Akaike information criteria of the regressions also suggest a better explanatory 

power of the expected trust variable.  

[Insert Table 3] 

 

We control for a variety of individual characteristics that have been shown to affect 
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participation by previous studies and report the results in column two and three in Panel A 

and B. In the second specification, we control for household income, household wealth, years 

of education, marriage and birth year. In the third specification, we also control for risk 

aversion. The effects of both trust variables are robust to the choices of control variables: they 

are positive and highly significant in all specifications. The t values for the trust variables and 

Akaike information criteria of the regressions suggest that expected trust has a better 

capability than the raw measure of trust from the survey in explaining stock market 

participation, regardless of the choices of control variables. Thus, we can conclude that trust, 

especially the part of which is explained by institutional quality, increases the likelihood of 

participating in the stock market.   

The control variables mostly display the expected signs.  Income, wealth, years of education, 

the status of being married are all positively related to participation. In the third specification, 

the effect of risk aversion is negative and highly significant. The effect of wealth becomes 

insignificant when risk aversion is inserted, which suggests that the effect of wealth is 

captured by risk aversion. The effect of year of birth is not significant except for being 

significantly negative in the specification with the trust from the survey and risk aversion.    

5.3  The effect of institutional quality on stock market participation through the effect 

of trust  

In Sections 5.1 and 5.2, we demonstrate that institutional quality significantly affects trust and 

the level of trust that is related to institutional quality in turn has a significant effect on the 

probability of stock market participation. In this section, we connect the results from the 

previous two sections and study the effect of institutional quality on stock market 

participation through its effect on trust. Based on the estimates of eq. (27) and eq. (31), we 

calculate the marginal effects of institutional quality on the likelihood of investing in stocks 

(see eq. (34)-(36)). Table 4 reports the marginal effects at the sample means of the data, 
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except for the marriage dummy at value zero. It shows that a unit increase in institutional 

quality will increase a native household’s probability of investing in stocks by 16 percentage 

points. The increase for immigrants is 6.1 percentage points and 1.3 percentage points, 

respectively, where the first number corresponds to a unit increase in the institutional quality 

of country of residence and the second number corresponds to a unit increase in that of 

country of origin. Thus, it appears that increases in institutional quality have a larger effect on 

natives’ stock market participation than that of immigrants. Most likely, this result reflects the 

circumstance that for immigrants, there are other important determinants of stock market 

participation, besides institutional quality. 

[Insert Table 4] 

Furthermore, we investigate the role of education in households’ likelihood of owning stocks. 

According to our modeling, the impact of education on participation has two channels: the 

first one being that people with higher education tend to be more financially sophisticated and 

thus are more likely to own risky assets. This direct effect is captured by education as a 

control variable in the model in (31). The other channel, which pertains to people who have 

emigrated, is that education affects participation indirectly through its effect on the degree of 

adaptation to the new institutional environment. The last row of Table 4 shows the indirect 

effects of education on stock market participation, calculated as described in eq. (37). A one 

year increase in education will indirectly increase the probability of participation by 0.2 

percentage points, as compared to the direct effect that results in a 0.8 percentage point 

increase. That is, although the indirect effect is not the most important one, it is by no means 

negligible.  

Education increases the degree of adaptation to the new institutional environment, which in 

turn affects stock market participation. Figure 5 shows the marginal effect of institutional 

quality on participation at different levels of education (from no education to 25 years of 
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education).9 As expected, the impact of the institutional quality of the country of residence 

increases with education. However, the impact of the institutional quality of the country of 

origin decreases with higher education after the time spent on education has reached five 

years. This can be explained by the fact that education not only affects participation through 

the formation of trust, but also directly as a control variable.10 For households with very low 

education, participation is influenced to a large extent by experiences in the home country. 

The effect of the institutional quality of the country of residence surpasses that of home 

country if the household head has five or more years of education. Furthermore, the 

institutional quality of country of origin has only a negligible effect on the participation of  

the most highly-educated immigrants, which is in line with the notion that for the most 

highly-educated immigrants, adaptation requires much less effort.  

[Insert Figure 4] 

6. Conclusion 

In this paper, we analyze the effects of institutional quality on stock market participation, both 

theoretically and empirically. We develop a theoretical model in which institutional quality 

affects trust through learning. We model agents as Bayesian updaters who from time to time 

observe frauds. In the model, higher institutional quality is likely to lead to a higher level of 

trust, and for a sufficiently high level of trust, agents want to invest in the stock market. 

Immigrants who emigrate from a country of lower institutional quality tend to have lower 

trust, which in turn means that they tend to be less prone to participate in the stock market. 

This effect is more pronounced the lower the education of the immigrants, and the lower the 

institutional quality of their country of origin. 

                                                           
9 The values of all variables but education are fixed. The values of the binary variables, married and male, are 

fixed at 0, while the values of others are fixed at the sample means. 
10 In eq. (36), education enters in wi as well as in f(α′Xi

p
).   
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Based on our theoretical model, we build an empirical model by which we investigate the 

degree to which stock market participation is affected by households’ level of trust, which in 

turn is affected by institutional quality. Using European survey data (the SHARE data set), 

covering more than 30,000 individuals in fourteen European countries, and a measure of 

institutional quality from the World Bank, we find strong support for our hypotheses: 

institutional quality has a significant effect on individuals’ level of trust and trust (especially 

that which is explained by institutional quality) in turn significantly affects the probability of 

stock market participation. In addition, we find that immigrants are affected by the 

institutional quality of not only their country of residence but also their country of origin. The 

more time the immigrants have spent on education, the larger is the impact of the institutional 

quality of the country of residence. This result is in line with the notion that highly educated 

immigrants need to exert less effort in order to learn about their new institutional 

environment. 
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Table 1 Summary statistics  

The table shows summary statistics of the variables we use. Panel A and Panel B present the 

variables we used in the first and the second parts of the estimation, respectively.  All 

variables except institutional quality are from the Survey Health, Ageing, and Retirement in 

Europe.  Trust is an index variable (from 0 to 10); an answer to the question “Generally 

speaking, would you say that most people can be trusted or that you can't be too careful in 

dealing with people?”, where 0 means the household head can't be too careful and 10 means 

that most people can be trusted by the household head. Participation is a binary variable, 

equal to one if the household owns stocks and zero otherwise. Risk aversion is elicited from 

answers to a question regarding the amount of financial risk that the household head is willing 

to take. It is equal to 1 if the household head is willing to take substantial financial risks 

expecting to earn substantial returns, equal to 2 if the household head willing to take above 

average financial risks expecting to earn above average returns, equal to 3 if the household 

head willing to take average financial risks expecting to earn average returns, and equal to 4 if 

the household head not willing to take any financial risks. Institutional quality is the Rule of 

law variable collected from the World Bank. 

 

Mean Median Std. Dev. Minimum Maximum 

Panel A. The first part of the estimation 

Number of native-borns = 18932; Number of immigrants =  1330 

Trust 5.61 6.00 2.53 0 10 

Inst. Qual. Residence 1.31 1.45 0.51 0.40 1.95 

Inst. Qual. Origin 0.71 0.75 0.98 -2.32 1.99 

Panel B. The second part of the estimation 

N=7931 

Participation 0.15 0.00 0.35 0 1 

Income 1.0E+04 1.6E+03 2.3E+04 9 6.7E+05 

Wealth 1.4E+06 7.3E+04 2.3E+07 -1.2E+06 1.1E+09 

Years of Education 10.86 11.00 4.31 0 25 

Birth Year 1940 1941 10.40 1908 1978 

Married 0.48 0.00 0.50 0 1 

Male  0.58 1.00 0.49 0 1 

Risk Aversion 3.65 4.00 0.66 1 4 
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Table 2 Institutional quality explaining level of trust: unrestricted model 

The table shows the results for ordered probit regressions of trust at the individual level on 

institutional quality at the country level (i.e. the Rule of law variable from the World Bank). 

The first column of Panel A shows the estimates of equation (25). 𝑏𝐼 is the response of the 

trust level of an immigrant to the weighted average of institutional quality in the country of 

residence and institutional quality in the country of origin, 𝑤 is the weight assigned to country 

of residence. The second column shows the results for the unrestricted  model  𝑇𝑖
∗ = 𝑏0 +

𝑏𝑁𝐷𝑁,𝑖𝑋𝑖
𝑟𝑒𝑠 + 𝑏𝐼

𝑜𝑟𝑖𝐷𝐼,𝑖𝑋𝑖
𝑜𝑟𝑖 + 𝑏𝐼

𝑟𝑒𝑠𝐷𝐼,𝑖𝑋𝑖
𝑟𝑒𝑠 + 휀𝑖, where 𝑏𝑁 is the response of the trust level of a 

native resident to changes in the institutional quality of the country of residence, 𝑏𝐼
𝑜𝑟𝑖 is the 

response of the trust level of an immigrant to changes in the institutional quality of the 

country of origin and 𝑏𝐼
𝑟𝑒𝑠 is the response of the trust level of an immigrant to changes in the 

institutional quality of the country of residence. The last column consists of estimates from 

equation (27), where 𝑤 =
1

1+𝑒𝑥𝑝(−𝛾(𝐸𝑑𝑢−𝑐))
 and 𝐸𝑑𝑢  is the household head’s years of 

education. Standard errors are in parentheses. ***, ** and * indicate significance at the 1%, 5% 

and 10% levels, respectively. Panel B reports the results of our hypothesis testing regarding 

the value on �̂� in eq. (27). 

Panel A. (N=20262) 

 

Restr. (eq (25)) Unrestr. Restr.with Edu. (eq. (27)) 

𝑏𝑁 0.442*** 0.442*** 0.441*** 

 

(0.014) (0.014) (0.014) 

𝑏𝐼 0.345***  0.352*** 

 (0.027)  (0.025) 

𝑤 0.834***   

 (0.078)   

𝑏𝐼
𝑜𝑟𝑖  0.057*  

  (0.029)  

𝑏𝐼
𝑟𝑒𝑠  0.289***  

  (0.026)  

    

𝛾   0.241** 

   (0.103) 

𝑐   4.507* 

   (2.385) 

Panel B. Hypothesis testing regarding the value on �̂� in eq. (27) 

H0 H1 p-value 

�̂� = 1 �̂� < 1 0.017 

�̂� = 0.5 �̂� > 0.5 0.000 
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Table 3 Explaining stock market participation 

The table reports the results for probit regressions of stock market participation on trust. 

Specification M1 does not have control variables. Specification M2 controls for household 

income, wealth, years of education and birth year of household head, and marriage status. 

Specification M3 controls for everything in M2 and self-assessed level of risk aversion. In 

Panel A, the trust variable is the self-assessed level of trust extracted from the SHARE survey 

data. In Panel B, the trust variable is the part of trust explained by institutional qualities, 

which is calculated according to eq. (30), based on estimates of eq. (27). The last column of 

Panel B displays the marginal effect of the variables in specification M3. 

 
Panel A: Trust (N = 7931) Panel B: Expected Trust (N = 7931) 

 M1 M2 M3 M1 M2 M3 Marginal 

effect (M3) 

Trust 0.094*** 0.076*** 0.065***     

 (0.007) (0.008) (0.008)     

Expected 

trust 

   1.076*** 1.034*** 0.937*** 0.143*** 

   (0.044) (0.047) (0.048)  

Income  4.2E-06*** 3.1E-06***  1.9E-06*** 1.2E-06* 1.8E-07* 

 

 (6.6E-07) (6.9E-07)  (6.9E-07) (7.2E-07)  

Wealth  1.2E-09** 9.7E-10  1.0E-09* 8.7E-10 1.3E-10 

 

 (5.8E-10) (6.1E-10)  (5.9E-10) (6.1E-10)  

Education  0.072*** 0.060***  0.064*** 0.053*** 0.008*** 

 

 (0.005) (0.005)  (0.005) (0.005)  

Birth year  -0.003 -0.008***  0.002 -0.003 -4.9E-04 

 

 (0.002) (0.002)  (0.002) (0.002)  

Married  0.285*** 0.270***  0.334*** 0.309*** 0.048*** 

 

 (0.043) (0.045)  ( 0.046) (0.047)  

Male  0.202*** 0.126***    0.209*** 0.133*** 0.020*** 

  (0.045) (0.047)  (0.048) (0.049)  

Risk 

aversion 

  -0.578***   -0.527*** -0.080*** 

  0.025   (0.026)  

Log L.                      -3233 -2943 -2682 -2909 -2682 -2480  

Pseudo R2      0.026 0.113 0.192 0.123 0.192 0.253  

AIC 6480 5901 5379 5833 5378 4975  
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Table 4 Marginal effect of institutional quality and education through the channel of 

trust 

The table shows the marginal effect of institutional quality on stock market participation 

through the channel of trust for native-borns and immigrants respectively.  

𝑋𝑟𝑒𝑠  is the variable of institutional quality in the country of residence,  

𝑋𝑜𝑟𝑔 the variable of institutional quality in the country of origin for immigrants. The last row 

shows the marginal effect of education on stock market participation through the channel of 

trust for immigrants.  

Native-born 𝑋𝑟𝑒𝑠 16.0% 

Immigrant 𝑋𝑜𝑟𝑔 1.3% 

  𝑋𝑟𝑒𝑠 6.1% 

  Edu. (through trust) 0.2% 
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Figure 1. Institutional quality of the countries in the sample 

The figure shows the institutional quality of the countries in the sample, and for each country 

it also shows the average institutional quality of its immigrants’ country of origin. The last 

two bars show the averages over all countries. 
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Figure 2. Average value of the trust variable  

The figure shows the average values of the individual self-assessed level of trust for different 

countries. The trust variable ranges between zero and ten, where zero corresponds to the 

lowest level of trust.  The averages are calculated separately for natives and immigrants in 

each country. The last two bars show the average values for all countries. 
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Figure 3. Average rate of stock market participation in the sample 

The figure shows the average rate of stock market participation across countries. The averages 

are calculated separately for natives and immigrants in each country. The last two bars show 

the average values over all the countries. 
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Figure 4. The relative importance of institutional quality of country of residence for 

immigrants’ level of trust 

The figure shows the importance (weight) of institutional quality of country of residence for 

immigrants’ level of trust, relative to that of institutional quality of country of origin, at 

different levels of education. The importance (weight)  of institutional quality of country of 

residence is calculated as a function of education w =
1

1+exp(−γ(Edu−c))
 , where Edu is the 

years of education. Estimates for γ and c are reported in Table 2.  
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Figure 5: Marginal effect of institutional qualities on immigrants’ stock market 

participation  

The figure shows the marginal effects of institutional qualities in country of origin and 

country of residence on immigrants’ stock market participation through the channel of trust at 

different levels of education. All variables are fixed at the sample mean, except that the 

marriage dummy is at value zero and the variable of years of education varies from 0 to 25.  
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Appendix A 

A.1 Condition for myopic investors’ stock market participation 

Here, we study the investment problem of a myopic investor and we show that the condition 

in (8) also applies to any myopic investor with strictly increasing, strictly concave and twice-

continuously differentiable elementary utility function 𝑢  satisfying lim
𝑊→0

𝑢′(𝑊) = +∞ . 

Consider such an investor’s objective function at time t (where we have inserted the wealth 

constraints and use notation consistent with the one in the main text): 

𝑔𝑡(𝛼𝑡) ≡ 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(휀 − 𝑅𝑓)))  (A1) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝐸𝑡 [𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(�̃�𝑡+1
+ − 𝑅𝑓)))].   

The investor also faces a no short-selling constraint, 𝛼𝑡 ≥ 0. 

The first- and second-order derivatives with respect to 𝛼𝑡 are given by 

𝑔𝑡′(𝛼𝑡) = 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢′ (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(휀 − 𝑅𝑓))) 𝑊𝑡(휀 − 𝑅𝑓) (A2) 

 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝐸𝑡 [𝑢′ (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(�̃�𝑡+1
+ − 𝑅𝑓))) 𝑊𝑡(�̃�𝑡+1

+ − 𝑅𝑓)], 

𝑔𝑡′′(𝛼𝑡) = 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢′′ (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(휀 − 𝑅𝑓))) 𝑊𝑡
2(휀 − 𝑅𝑓)

2
 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝐸𝑡 [𝑢′′ (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡(�̃�𝑡+1
+ − 𝑅𝑓))) 𝑊𝑡

2(�̃�𝑡+1
+ − 𝑅𝑓)

2
]. 

Since 𝑢 is strictly concave, 𝑔𝑡′′(𝛼𝑡) < 0 for all 𝛼𝑡, i.e., 𝑔𝑡 is strictly concave in 𝛼𝑡. Therefore, 

the investor will participate in the stock market (𝛼𝑡
∗ > 0) if and only if 𝑔𝑡′(0) > 0, i.e., if and 

only if  

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢′(𝑊𝑡𝑅𝑓)𝑊𝑡(휀 − 𝑅𝑓)   (A3) 
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+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝑢′(𝑊𝑡𝑅𝑓)𝑊𝑡𝐸𝑡[�̃�𝑡+1
+ − 𝑅𝑓] > 0.  

The above condition is equivalent to the one in (8). 

 

A.2 Participation costs 

In line with Guiso, Sapienza and Zingales (2008), we now introduce a fixed cost of 

participation in the stock market, f. That is, wealth is decreased by f if the investor invests in 

the stock market. This induces wealth effects which interact with trust. Guiso, Sapienza and 

Zingales (2008) show that a small probability of fraud substantially increases the level of 

wealth required for stock market participation. Unless stated otherwise, we assume that 𝜉𝑡 >

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)/ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)), so that the investor would participate in 

the stock market in the absence of participation costs (see Equation 8 in Section 2 and also 

Appendix A.1). Defining the certainty equivalent stock return �̂�𝑡  implicitly through the 

relation 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢 ((𝑊𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓)))   (A4) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝐸𝑡 [𝑢 ((𝑊𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] =  

𝑢 ((𝑊𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̂�𝑡 − 𝑅𝑓))),  

where 𝛼𝑡
∗ is the optimal fraction of wealth allocated to the stock in the absence of participation 

costs if wealth is (𝑊𝑡 − 𝑓), we can express the threshold level of wealth in terms of this 

quantity, as shown in the following proposition. Because of the assumption that 𝜉𝑡 >

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)/ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)), 𝛼𝑡
∗ is strictly positive. 
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Proposition 1: There exists a threshold level of wealth above which the investor will 

participate in the stock market. This threshold level of wealth is given by 

�̅�𝑡 = 𝑓
𝑅𝑓+𝛼𝑡

∗(�̂�𝑡−𝑅𝑓)

𝛼𝑡
∗(�̂�𝑡−𝑅𝑓)

,    (A5) 

where �̂�𝑡 is defined implicitly through equation (A4). 

Proof: At the threshold value of wealth, we have that  

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓)))  (A6) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡)) 𝐸𝑡 [𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] = 𝑢(�̅�𝑡𝑅𝑓),       

and thus, 

𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̂�𝑡 − 𝑅𝑓))) = 𝑢(�̅�𝑡𝑅𝑓).  (A7) 

The result then follows from the strict monotonicity of 𝑢. 

The above proposition shows that participation costs induce wealth effects and we determine 

the threshold level of wealth required for stock market participation. More interestingly, as we 

show in the following proposition, the learning mechanism interacts with the participation 

costs in such a way that having a nonzero prior probability of fraud increases the threshold 

value of wealth required for stock market participation.  

Proposition 2: The higher the prior probability of fraud, the higher the threshold value of 

wealth required for stock market participation. 

Proof: Suppose that �̿�0 > �̅�0  and suppose also that �̅�𝑡  is the threshold value of wealth 

corresponding to the lower prior (�̅�0), meaning that 
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𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  �̅�0)𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓)))  (A8) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡; �̅�0)) 𝐸𝑡 [𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] = 𝑢(�̅�𝑡𝑅𝑓).  

With a higher prior probability of fraud, the expected utility that can, ceteris paribus, be 

achieved in the absence of participation costs when wealth is (𝑊𝑡 − 𝑓) must be lower: 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  �̿�0)𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗∗(휀 − 𝑅𝑓)))   (A9) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡; �̿�0)) 𝐸𝑡 [𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗∗(�̃�𝑡+1

+ − 𝑅𝑓)))] < 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  �̅�0)𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓))) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡; �̅�0)) 𝐸𝑡 [𝑢 ((�̅�𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] = 𝑢(�̅�𝑡𝑅𝑓).  

Therefore, by Proposition 1, the threshold value of wealth corresponding to the prior �̿�0 must 

be higher than �̅�𝑡. That is, �̿�𝑡 > �̅�𝑡. 

Conversely, adding participation costs to our learning model lowers the value of the prior that 

triggers nonparticipation, as shown in the proposition below.  

Proposition 3: Adding a participation cost lowers the threshold value of the prior probability 

of fraud that triggers nonparticipation. 

Proof: Suppose that 𝜃0 triggers participation in the absence of participation costs. That is, 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓)))   (A10) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)) 𝐸𝑡 [𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] = 𝑢(𝑊𝑡𝑅𝑓).         
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With the same prior 𝜃0, the expected utility achieved in the absence of participation costs 

when wealth is (𝑊𝑡 − 𝑓) must be lower: 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)𝑢 ((𝑊𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗∗(휀 − 𝑅𝑓)))  (A11) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)) 𝐸𝑡 [𝑢 ((𝑊𝑡 − 𝑓) (𝑅𝑓 + 𝛼𝑡
∗∗(�̃�𝑡+1

+ − 𝑅𝑓)))] < 

𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡
∗(휀 − 𝑅𝑓))) 

+ (1 − 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0)) 𝐸𝑡 [𝑢 (𝑊𝑡 (𝑅𝑓 + 𝛼𝑡
∗(�̃�𝑡+1

+ − 𝑅𝑓)))] = 𝑢(𝑊𝑡𝑅𝑓).         

Now, the expected utility that can be achieved is decreasing in the posterior probability of 

fraud, 𝑃𝑟𝑜𝑏(�̃�𝑡+1 =  휀|𝐷𝑡;  𝜃0), and the posterior probability of fraud is, in turn, increasing in 

the prior probability of fraud, 𝜃0, meaning that, in the case when there are participation costs, 

the prior probability that triggers participation must be lower than 𝜃0. 
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Appendix B: Derivation of marginal effects 

For the probit model in equation (31), the marginal effect of the explanatory variable on the 

probability of participation is given by 

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖=1|𝑿𝑖
𝑝

]

𝜕𝑿𝑘𝑖
𝑃 = 𝛼𝑘𝑓(𝜶′𝑿𝑖

𝑝). (B1) 

The marginal effect of a change in institutional quality of the country of residence is  

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑋𝑖
𝑟𝑒𝑠 =

𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

.
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 . (B2) 

Here, the first factor in the above equation can be written as   

 𝜕𝑃𝑟𝑜𝑏[𝑦𝑖 = 1|𝑿𝑖
𝑝]

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

= 𝑓(𝜶′𝑿𝑖
𝑝)𝑎1. (B3) 

According to the definition of the 𝑇𝑖
𝑖𝑛𝑠𝑡 in equation (24), the second factor is given by 

 𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 =

𝜕 ∑ 𝑃𝑟𝑜𝑏[𝑇𝑖 = 𝑗|𝑿𝑖
𝑇]. 𝑗𝐽

𝑗=1

𝜕𝑋𝑖
𝑟𝑒𝑠  

= ∑ (
𝜕𝐹(𝜇𝑗 − 𝜷′𝑿𝑖

𝑇)

𝜕𝑋𝑖
𝑟𝑒𝑠 −

𝜕𝐹(𝜇𝑗−1 − 𝜷′𝑿𝑖
𝑇)

𝜕𝑋𝑖
𝑟𝑒𝑠 ) 𝑗

𝐽

𝑗=1

. 

 

 

(B4) 

For natives, the above expression is equal to 

 
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 = −𝑏𝑁 ∑ (𝑓(𝜇𝑗 − 𝜷′𝑿𝑖

𝑇) − 𝑓(𝜇𝑗−1 − 𝜷′𝑿𝑖
𝑇)) 𝑗

𝐽

𝑗=1

, (B5) 

whereas for immigrants, it is given by 

 
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑟𝑒𝑠 = −𝑏𝐼𝜔 ∑ (𝑓(𝜇𝑗 − 𝜷′𝑿𝑖

𝑇) − 𝑓(𝜇𝑗−1 − 𝜷′𝑿𝑖
𝑇)) . 𝑗

𝐽

𝑗=1

. (B6) 
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Similarly, the derivative of expected trust with respect to the institutional quality of the 

immigrants’ country of origin can be written as 

 
𝜕𝑇𝑖

𝑖𝑛𝑠𝑡

𝜕𝑋𝑖
𝑜𝑟𝑔 = −𝑏𝐼(1 − 𝜔) ∑ (𝑓(𝜇𝑗 − 𝜷′𝑿𝑖

𝑇) − 𝑓(𝜇𝑗−1 − 𝜷′𝑿𝑖
𝑇)) . 𝑗

𝐽

𝑗=1

, (B7) 

and the marginal effect of increased education on expected trust is given by 

 𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

𝜕𝐸𝑖
=

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

𝜕𝜔𝑖
.
𝜕𝜔𝑖

𝜕𝐸
, 

where 

𝜕𝑇𝑖
𝑖𝑛𝑠𝑡

𝜕𝜔𝑖
= −𝑏𝐼(𝑋𝑖

𝑟𝑒𝑠 − 𝑋𝑖
𝑜𝑟𝑔

) ∑ (𝑓(𝜇𝑗 − 𝜷′𝑿𝑖
𝑇) − 𝑓(𝜇𝑗−1 − 𝜷′𝑿𝑖

𝑇)) . 𝑗

𝐽

𝑗=1

 

and 

𝜕𝜔𝑖

𝜕𝐸𝑖
=

−𝜔1

(1 + 𝑒𝑥𝑝(𝜔0 + 𝜔1𝐸𝑖))
2. 

(B8) 

 

 

 
 

 


