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Background and aims
Locus of control is a personality trait that defines one’s general belief regarding the nature of the causal relationship between own behaviour and experienced outcomes (Rotter, 1966). Those believing that life outcomes are due to their own efforts have an internal locus of control, while those believing they are due to external circumstances, such as luck, have an external locus of control. Research revealed an association between having an internal locus of control and behaving in way that is conducive to desirable outcomes in several domains of life including education, health, employment, finances and parenting. 

We will investigate the underlying relationship between locus of control and life outcomes by establishing the link between locus of control and the determinants of decision-making. Specifically, we will establish the predictive power of locus of control measured with a self-reported psychometric scale and a set of economic preferences and beliefs that guide decision-making and are conceptually related to locus of control. These include the preference for agency, optimism about returns from effort, self-confidence and the illusion of control.  They will be elicited in a laboratory environment with incentivised tasks and in a unified context of decision-making.

Research questions, rationale and hypotheses
1) Is there a link between locus of control and the preference for agency?

We test for a link between locus of control and the preference for making one’s own decisions because the psychological drivers of this preference — self-reliance and autonomy — are closely related to the notion of internal locus of control. We hypothesise a positive link between the degree to which people are internal and their preference for agency.

2) Is there a link between locus of control and investment in effort?
3) Is there a link between locus of control and optimism about returns from effort?

We test for a link between locus of control and 1) investment in effort and 2) optimism about the returns from effort when returns are uncertain or unknown because both are closely related to the notion of self-efficacy that defines locus of control. Greater investment in effort and optimism about the returns is the main explanation in the economics literature for the positive association between internal locus of control and life outcomes. We hypothesise a positive link between investment in effort when there is uncertainty about the returns and subjects have an internal locus of control. We also hypothesise that this link is explained by greater optimism about the returns from effort.

4) Is there a link between locus of control and self-confidence in the accuracy of own beliefs?

We test for a link between locus of control and confidence in the accuracy of beliefs on the returns from effort because this relationship would contribute to explain why people with an internal locus of control act consistently with their beliefs. We hypothesise a positive link between self-confidence and internal locus of control.

5) Is there a link between locus of control and illusion of control?

We test for a link between locus of control and illusion of control to uncover whether locus of control is associated with behavioural biases, specifically, whether people with an internal locus of control overestimate the strength of the association between their actions and experienced outcomes. We hypothesise a positive link between illusion of control and internal locus of control.

Study design
To answer our research questions, we measure locus of control using the seven original items from the Psychological Coping Resources component of the Mastery Module developed by Pearlin and Schooler (1978). We experimentally measure preference for agency and illusion of control in the context of a decision delegation game introduced by Bartling et al., (2014) — our Treatment 1. We adapt the original design of the decision delegation game to measure investment in effort, optimism about the returns from effort and self-confidence in the accuracy of the beliefs when returns from effort are unknown — our Treatment 2. We detail below each treatment and the additional incentivised tasks and survey measures in the study.

Treatment 1
Following Bartling et al. (2014) we measure preference for agency in a two-stage procedure, which starts with a delegation game followed by a lottery task.

A. The delegation game

Participants play 10 delegation games in pairs, in a principal-agent setting. In each game, there are two projects—A and B—which can either be successful or fail. In most games the principal (she) prefers project A because its success results in a larger payoff for her than the success of project B. Likewise, in most games the agent (he) prefers project B. Both the principal and the agent prefer the success of any project to the failure of their preferred one. Each participant privately opts for a project and chooses the level of effort they intend to invest in it, knowing that this choice will determine the chance of success. The cost of effort is given by a quadratic function and is known to participants. The project and intended level of effort of only one participant in the dyad are implemented and will determine the payoffs for both participants. 

At the start of each game, the principal always holds the right to decide. She can either keep it or delegate the decision to the agent. The principal makes this choice by setting the minimum level of effort the agent must intend to invest in his project for her to accept delegating the decision. When the principal sets the minimum effort requirement, she does not know yet the level of effort the agent has chosen to invest in the project, and she cannot influence his choice. Who will ultimately make the decision is determined as follows. If the level of effort the agent intends to invest in the project is equal to or exceeds the minimum effort required by the principal, the principal delegates the decision. In this case, the project of the agent is implemented and he invests the level of effort he has chosen in that project. Alternatively, if the level of effort of the agent is below the minimum effort required by the principal, she keeps the right to decide. In this case, the project of the principal is implemented and she invests the level of effort she has chosen in that project. Only the participant who makes the decision will pay for the cost of the level of effort invested in the project. The minimum effort required by the principal to delegate the decision represents her point of indifference between keeping the right to decide and delegating it to the agent. 

In Table 1 we show the parameters of the ten games, which are presented in random order to the participants. The variations between the games allow us to study if the stake size and the level of conflict of interest between the principal and the agent influence the value of making the decision. 

The success or failure of the project implemented in the game relevant for payment is determined by the outcome of a dice roll (unless the level of effort is 0 or 100, in which case the failure or success of the project is certain). The participant with the right to decide rolls two 10-sided dice (each numbered 0-9). The dice roll gives a number between 1 and 100 (00 corresponds to 100), taken as the minimum level of effort required for the success of the project. If the level of effort invested in the project is equal to or above the number that comes out of the dice roll, the project is successful. Otherwise, the project fails.

Participants stay in their role of principal and agent throughout all games. In every game, each principal is paired with a new randomly chosen agent. Participants do not learn about the choices of their partner and outcome of the games before the end of the experiment.

[image: Table

Description automatically generated]


B. The lottery task

In each delegation game the choices of the principal define a pair of lotteries — a control and a delegation lottery. The control lottery is defined by the choices that influence the outcome of the game if the principal keeps the right to decide. The delegation lottery is defined by the choices that influence the outcome of the game if the principal delegates the decision (assuming that the agent chooses project B). The choices of the principal in all 10 delegation games define a total of 20 lotteries. Each lottery is associated with an uncertain payoff for the principal and for another randomly chosen participant, to ensure comparability with the decision situation in the delegation game. The participants are not informed that the lotteries they see in this task are defined by their choices in the delegation game and they see the lotteries in a random order. To see an example of a control and a delegation lottery, assume that in the first game in Table 1 the principal choses project A, a level of effort of 60 (with an associated cost of 36 for the principal) and a minimum effort requirement to delegate the decision of 40 (with an associated cost of 16 for the agent). In this example, a control and a delegation lottery are defined as follows:

· Control lottery: The principal receives 220-36=184 points with a probability of 60% and 100-36=64 points with a probability of 40%. Another participant receives 190 points with a probability of 60% and 100 points with a probability of 40%.
· Delegation lottery: The principal receives 190 points with a probability of 40% and 100 points with a probability of 60%. Another participant receives 220-16=104 with a probability of 40% and 100-16=84 with a probability of 60%.

For each lottery we elicit the smallest payoff the principal is willing to accept to forgo playing the lottery. This method gives us the certainty equivalent of the lottery for the principal. At the end of the experiment, two lotteries randomly selected by the computer will be relevant for payment. For each lottery, the computer randomly draws a value from a uniform distribution of which the lower and the upper bound correspond to the smaller and the larger possible payoffs in the lottery. In the example above, the bounds would be [64, 184] in the first case and [100, 190] in the second case. The value drawn by the computer gives the certain payoff. If the certainty equivalent of the principal is equal to or below the certain payoff, she receives the certain payoff and does not play the lottery. Since the principal faces lotteries over her own payoff as well as the payoff of another randomly chosen participant, we also need a certain payoff for them in case the principal gets the certain payoff. The certain payoff for the other participant is 100 when lotteries are defined based on games 1 to 5, and 200 when lotteries are defined based on games 6 to 10. If the certainty equivalent stated by the principal is above the certain payoff, she rolls two 10-sided dice to determine the outcome of the lottery.

Only the principals play the lottery task. During this time, the agents perform an IQ-test as a time filler (provided by the International Cognitive Ability Resources).

C. Measurement of preference for agency

The main measure is given by the difference in the valuation by the principal (the certainty equivalent) between the delegation and the control lotteries. If the principal does not attach any value to making decisions per se, the valuation of the delegation and control lotteries, defined by her choices in the delegation game, should be the same. If the principal attaches value to making decisions, we should obtain a positive difference between the valuation of the delegation and the control lotteries. Likewise, if the principal dislikes making decisions and prefers to delegate the decision to someone else, we should obtain a negative difference between the valuation of the delegation and the control lotteries. A second measure is obtained directly from the choices of the principal in the delegation game. It is the difference in the expected earnings for the principal between delegating and keeping the right to decide.

D. Illusion of control

We elicit illusion of control by asking participants to state their willingness to pay to roll the dice, instead of letting a research assistant rolling the dice on their behalf. Before learning if they will roll the dice to determine their earnings in the tasks, they receive an endowment of 30 points and need to state how many points they are willing to pay to roll the dice themselves. Illusion of control is measured by the number of points participants are willing to pay to keep their personal involvement in determining the outcome of the lottery by rolling the dice themselves. At the end of the experiment, the price of rolling the dice is randomly drawn by the computer from a uniform distribution with bounds [1, 30]. If the participant’s willingness to pay is equal to or above the price, they pay the price and roll the dice in front of a research assistant. If the participant’s willingness to pay is below the price, they keep the full endowment, and a research assistant rolls the dice in front of them.

Treatment 2
We measure the degree of optimism in beliefs about the returns from effort and self-confidence with a new treatment in which the principal makes the same decisions as in Bartling et al. (2014) and described above, but now without knowing the returns from effort. They know that the success of the project can be determined by effort only, by luck only, or by a combination of both. This treatment has features of real decision environments in which people do not have perfect information about the returns from effort and decide guided by their beliefs. This environment also creates scope for locus of control to influence the investment in effort. 

In the delegation game, the principal starts by choosing one project and the level of effort she intends to invest in that project. She is then asked to give her best guess for the chance that her project will be successful and indicate how sure she is about her guess, on a scale between 0 and 10. The principal is also asked to indicate the range of values that she thinks is very likely to include the actual chance of success of the project, by providing an upper and a lower bound for her guess. The principal indicates her guesses by completing the following sentences:

My best guess is that my project will be successful with . . .% chance.

I think it is very likely (a 9-in-10 chance) that the chance of success of my project is between . . .% and . . . %.

The principal then sets the minimum level of effort she requires from the agent to delegate the decision to him. We then also elicit the beliefs of the principal about the chance of success of project B, assuming that the agent invests exactly the level of effort she requires for delegation.

Our belief elicitation method allows us to measure the degree of optimism (in the first sentence), and confidence in the accuracy of the beliefs and overprecision (in the second sentence), as in Ben-David et al. (2013) and Ren and Croson (2013). Following the literature, in order not to distort beliefs, they are not incentivised. We tell participants that their beliefs are important to us and make it salient by compensating participants for the effort of answering the questions truthfully. 

In the lottery task, the principal states her certainty equivalent for the lotteries. The only difference with the lottery task in Treatment 1 is that the probabilities associated with the two possible outcomes of the lottery are now given by the stated beliefs of the principal in the delegation game. This allows us to examine the intrinsic value of making decisions in a context with uncertainty about the returns from effort.

Additional measures
In both treatments we elicit loss and ambiguity aversion (as in Kocher et al., 2014) and cognitive ability (using a matrix reasoning task, provided by the International Cognitive Ability Resources, Condon & Revelle, 2014). Participants also answer the Big Five personality inventory (taken from HILDA) and sociodemographic questions, including age, gender, field of study, domestic / international student status, as well as indicators of socioeconomic status. Finally, they state their willingness to take risk and their self-confidence in general on an 11-point scale (as in Dohmen et al., 2011). We collect these additional measures for two reasons. First, we aim to examine if participants’ behaviour and beliefs observed in the delegation game and the lottery task are correlated with these factors. Second, we aim to test if the link between locus of control and participants’ behaviour and beliefs is mediated by these factors. 

Role assignment
By design our analysis of the link between locus of control and preference for agency will be exclusively based on the decisions of participants assigned to the role of principal. To increase statistical power and ensure the feasibility of the experiment given our laboratory capacity and budget constraints, we will assign a larger fraction of the participants to the role of principal and increase the variance in locus of control among principals. To achieve this, upon the start of the session, participants will answer the locus of control questionnaire. Our experimental software will then rank participants according to their locus of control index and assign the top third (the most external) to the role of principal. Among the remaining participants, half will be randomly assigned to the role of principal and the other half to the role of agent. We follow this procedure because in representative samples of the population locus of control typically follows a skewed distribution with a large fraction of the sample concentrated on one half of the scale which indicates internal locus of control. Our assignment rule allows us to increase the share of external participants in the role of principal compared to a fully random assignment and increase the variance in locus of control. To avoid distortion of participants’ answers to the locus of control questionnaire, they are not aware that their answers will influence their role in the experiment, and they know that their answers will not influence their expected earnings in the session. The earnings schedule was carefully defined so that a participant’s role has no influence on expected earnings in the experiment. During the data collection phase, we will monitor the distribution of locus of control among our sample of principals and adjust the assignment rule if necessary, to achieve our objective of sufficient variance in our locus of control measure. 

Subject pool, sample size and data analysis plan

Subject pool
We will conduct our experiment with students at the University of Sydney and at the University of Queensland. All participants will be recruited via an online system (ORSEE in Sydney and SONA in Queensland) designed to recruit participants into laboratory experiments on human behaviour. All subjects that are registered in the respective databases can participate in the experimental sessions unless they have already participated in the study. 

Sample size
We define our sample size based on a power analysis that uses data collected in our pilot study (N = 48 across both treatments). We assume that the distribution of the main variables of interest obtained in our pilot data is the true distribution. We then simulate 1000 samples for different sample sizes. We find that with a sample size of 120 to 150 participants (assigned to the role of principal) per treatment, our study will be adequately powered to identify a statistically significant association, at the 5% level, between locus of control and the variables of interest. The power is 0.8 for an economically meaningful effect size of about 5 to 10 percentage points variation for every standard deviation change in locus of control. This is case for all variables except for the subjective value of making decisions, where the power is below 0.5. 

The assumption that the distribution of the main variables of interest obtained in our pilot data is the true distribution is strong but reasonable for most of our dependent variables — subjective value of making decisions, investment in effort, optimism about the return from effort, self-confidence, illusion of control — because the distribution of these variables in our pilot data is very similar to what was observed in previous studies (in the case of treatment 1) or follows the distribution we had expected (in the case of treatment 2). For locus of control, however, this assumption may not hold because the distribution obtained in our pilot data shows less variance compared to what we observed in a previous study run with a comparable subject pool in Australia in 2019 (5.8 versus 7.7 s.d.). We think this might be due to the small size of the pilot sample or to a potential transitory change in the composition of lab participants due to COVID19 (with only a selected sample of students on campus and taking part in experiments), or a combination of both.

Given the discrepancy between the distribution of locus of control obtained in the pilot study and a previous study in 2019 (N=138) which we think is closer to the true distribution, we also run a power analysis using that distribution of locus of control. Based on this analysis, a sample size of 120 to 150 will have sufficient power (0.8) to detect an effect size of 10 percentage points variation in the subjective value of making decisions for every standard deviation change in locus of control. 

Based on this analysis, we will aim for a sample size of 120 to 150 participants per treatment.  At the same time, we will monitor the distribution of locus of control among our participant pool. If the distribution of locus of control shows low variance, we will try to recruit students in fields of study that have been less impacted by COVID than business and economics students typically over-represented among lab participants and that have been highly affected by COVID rules in Australia. Subject to lab capacity and budgetary restrictions, we will also aim for a larger sample size for treatment 1 if this is justified given insufficient power due to low variance in the distribution of locus of control. 


Data analysis plan
We will answer our research questions with a regression analysis. Our main independent variable is locus of control. When more than one decision defines the dependent variable (in all cases, except illusion of control), we will control for the game / round index and cluster standard errors at the participant level. We will also control for session effects. In additional regression specifications, we will also control for sociodemographic characteristics (gender and social background for example), IQ, ambiguity attitudes and loss aversion (when relevant), self-reported attitudes towards risk and self-confidence and the Big Five personality traits. We will also conduct an exploratory analysis on whether the link between locus of control and our variables of interest is influenced by gender and other individual characteristics and the parameters of the delegation game (high vs low stakes and high vs low conflict of interest). We will also report whether the subjective value of making decisions is influenced by uncertainty about the returns from effort.
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Table 1: Parameters of the games

Payoffs in case of Success Payoffsin  Cost of effort*
Project A Project B case of Failure*
Principal Agent Principal Agent
Gamel 220 190 190 220 100 0.01 ¢
Came2 280 235 235 280 100 0.01 ¢
Game3 180 140 140 180 100 0.01 ¢
Gamed 220 160 160 220 100 0.01 ¢
Game5 260 260 260 260 100 0.01 ¢
Game6 440 380 380 440 200 0.02 ¢
Game?7 560 470 470 560 200 0.02 ¢
Came8 360 280 280 360 200 0.02 ¢
Gamed 440 320 320 440 200 0.02 ¢
Game10 520 520 520 520 200 0.02 ¢

* The payoff in case of failure (of any project) and the cost of effort are identical for the principal
and the agent. Payoffs are given in experimental points. All game parameters are the same as in
Bartling et al. (2014). Games 1 to 5 are low stake games; games 6 to 10 are high stake games.
Games 5 and 10 have no conflict of interest; games 1, 2, 6 and 7 have low conflict of interest;
games 3, 4, 8 and 9 have high conflict of interest.




