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Abstract

In this thesis I aim to identify and quantify the relationship between individuals

personality traits and their productivity using an experimental setting. Are

individuals with certain personality traits more productive than others? And if

so, how does the incentive scheme or nature of the task change this relationship?

I replicate first the experiment by Cubel et al.(2016) who found a significant

relationship between individuals Big Five personality traits and their productivity.

By introducing a different incentive scheme and by changing the nature of the

task, I then examine the robustness of their findings. Specifically, the two

additional treatments examine whether punishment affects the productivity of

different personality trait distributions and, if in a creative verbal task, whether

productivity is moderated by different personality trait distributions.

I cannot replicate the results found in Cubel et al.(2016). My failure to replicate

their results could be due to issues with the method of replication, sample size, and

sampling variation. In terms of a different incentive scheme, I find – as predicted –

that a different punishment scheme motivates the productivity of individuals with

higher levels of Extraversion differently. Regarding task variation, I do not find

a significant relationship between personality traits and productivity, contrary to

what I conjectured.

0



Chapter 1

Introduction

Personality traits have been shown to be an important determinant of differences in

wages and labour market outcomes (Heckman, Stixrud, and Urzua, 2006; Fletcher,

2013). Mueller and Plug (2006) find the effects of personality traits on earnings and

the effects of intelligence on earnings are similar in magnitude.

Personality traits are characteristics that affect individuals’ cognitive and be-

havioural responses to different situations (Borghans, Duckworth, Heckman et

al., 2008). Personality traits can be modelled in numerous ways. The Big Five

personality model is one of the most widely used models in the literature (Krueger

and Johnson, 2008). It measures different domains of personality traits using

observer reports or self-reports. The Big Five traits are defined (by the American

Psychology Association Dictionary) as:

− Openness to Experience: “the tendency to be open to new aesthetic, cultural,

or intellectual experiences.”

− Conscientiousness: “the tendency to be organised, responsible, and hardwork-

ing.”

− Extraversion: “an orientation of one’s interests and energies toward the outer

world of people and things rather than the inner world of subjective experience;

characterised by positive affect and sociability.”

− Agreeableness “the tendency to act in a cooperative, unselfish manner.”

− Neuroticism is “a chronic level of emotional instability and proneness to

psychological distress.” (whereby emotional stability is “predictability and

consistency in emotional reactions, with absence of rapid mood changes.”)

In the following, I use for ease of reference - the term “Big Five profile” to denote

a specific distribution of the Big Five characteristics.

Within the empirical literature, studies identify educational attainment as the

primary mechanism that links personality traits with labour market outcomes

(Schmidt and Hunter, 2004). Potential other mechanisms through which personality
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traits affect labour market outcomes include engagement in training opportunities

(Barrick and Mount, 1991), absenteeism (Stormer and Fahr, 2010), unemployment

(Gallo, Endrass, Bradley et al. (2003) and self-selection into jobs (Cobb-Clark and

Tan, 2011). It is difficult to quantify the exact effect personality traits have on labour

market outcomes due to issues with reverse causality and self-selection (Almlund et

al., 2011).

Cubel et al. (2016) used the experimental method to measure the extent personality

traits affect earnings via individuals’ productivity. They found that certain Big

Five traits (namely, Neuroticism and Conscientiousness) have a statistically, and

economically, significant effect on individuals’ productivity and hence their earnings.

I first attempt to replicate the results found in Cubel et al. (2016). In Treatment 1,

I then remove financial punishment for incorrect answers, to see how the incentive

scheme affects the productivity of individuals with specific Big Five profiles. In

Treatment 2 I use a creative verbal task to see how the nature of the task changes

the productivity of individuals with specific Big Five profiles. Specifically, I attempt

to qualitatively replicate Cubel et al. (2016)’s results that Neuroticism is negatively

related to the individuals’ productivity and Conscientiousness is positively related

to the individuals’ productivity. As Cubel et al. (2016) is the first paper of its

kind to examine the topic in an experimental setting, there is value in testing the

replicability of these results (Maniadis et al. 2017, Ioannidis et al. 2017). To test

the robustness of their experimental results, I replicate the experimental design and

implementation of Cubel et al. (2016)’s as closely as possible. I do not find the same

significant effect as Cubel et al. (2016). Potential reasons for this result include the

method of replication, small sample size, and sampling variation.

By changing the incentive scheme, I examine how the productivity of individuals

with different Big Five profiles is affected. Specifically, In Treatment 1 I remove

financial penalties for incorrect answers to test how individuals’ productivity would

change under different incentive schemes. The primary motivation for this treatment

is owed to its potential real-world consequences. Within workplaces, most negative

disciplinary action aims to increase the employee’s productivity. In Treatment 1

I test the effectiveness of this practice by examining how a punishing incentive

scheme changes the productivity of different Big Five profiles. As hypothesised,

I find that the correlation between Extraversion and productivity is higher in the

no-punishment treatment. Contrary to what I hypothesised, I find no significant

correlation between Neuroticism and productivity in the no- punishment treatment.

I find these results to be robust under different measures of productivity. From these
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results, Extraversion can be used to explain differences in individuals’ reactions to

negative disciplinary action and can be extrapolated to explain differences in self-

selection into high/low punishment jobs.

By changing the nature of the task, I examine how the productivity of individuals

with different Big Five profiles is affected. In Treatment 2 I use a creative verbal

task to test how the productivity of the Big Five would change in tasks requiring

different types of effort. The primary motivation for this treatment is the low

correlation between Openness and job performance found within empirical literature

(Barrick and Mount, 1991). Using the experimental method, I test if this finding

is robust after the removal of reverse causality and self-selection issues that affect

empirical studies. Cubel et al. (2016)’s experimental results also do not find a

significant relationship between Openness and productivity. Treatment 2 test if

Cubel et al. (2016)’s results are driven by the characteristics of the experimental

task by using a creative verbal task. Contrary to what I hypothesised, I find no

significant correlation between Openness and productivity in the creative verbal

task. These results are robust to heterogenous gender effects and different measures

of productivity.

Compared to Cubel et al. (2016), I improve the internal validity of the experimental

findings by including a measure of intelligence as a control for cognitive ability. Due

to issues with reverse causality, it is hard to disentangle the effects of cognitive ability

and personality traits on one another (Kyllonen, Walters, and Kaufman, 2005). I

find all my results to be robust to the inclusion of this control.

I also explore how potential identification issues from the measurement of personality

traits can affect the robustness and interpretation of the findings. The remainder

of this thesis is organized as follows: section 2 summarises key empirical studies

regarding personality traits and labour market outcomes. Section 3 explains how

the experimental design tests this paper’s hypotheses. Section 4 describes the results

found and examines their robustness. Section 5 discusses how potential identification

problems can affect the interpretations of these results. Section 6 summarises the

key conclusions from this paper and suggests avenues of potential future research.
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Chapter 2

Literature Review

This section first summarises key empirical studies about personality traits and

labour market outcomes and examines in detail the first experimental paper testing

the effects of the personality traits on productivity.

2.1 Effects of Personality Traits on Labour Market

Outcomes

In a meta-analysis, Barrick and Mount (1991) analysed the correlations between the

Big Five traits and three factors of job performance. They found that Conscientious-

ness was significantly correlated with job proficiency (measured by job performance

and productivity), training proficiency and absenteeism. Conscientiousness is half

as predictive of job performance as IQ by comparing these results with correlations

found between IQ and job performance (Schmidt and Hunter (2004)). Almlund et

al. (2011) suggested that the findings from Barrick and Mount (1991) show that

Conscientiousness compared with IQ has a universal role in the determining job

performance. Barrick and Mount (1991) found their result remains significant and

robust across five different occupation groups, while Schmidt and Hunter (2004)

found that as the information processing requirements of job increased IQ became

a more significant predictor of job performance. As Barrick and Mount (1991)

reported correlations there exists potential issues of accuracy of the findings due to

reverse causality, as personality traits affect job performance and job performance

might also affect the personality traits.

Heckman et al. (2010) found that personality traits affect wages through educational

attainment rather than directly affecting labour market outcomes. Using a

sequential choice model, they found that after controlling for educational attainment,

the effects of personality traits on wages are weak. Other studies (Heckman,

Stixrud, Urzua, 2006); Cattan, 2010) however, found the opposite to be true,

with the effect of personality traits on wages being more significant than the

effect of personality traits on education and education on wages. Almlund et al.

(2011) suggested absenteeism and unemployment as other channels through which

personality traits can affect wages. Strmer and Fahr (2010) found that Agreeableness

to be significantly associated with fewer absent days for men and Openness to
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Experience to be significantly associated with more absent days for women. Gallo

et al. (2003) found that during times of unemployment, an internal locus of control

is significantly associated with a higher probability of re-employment. The use of

different measurements for personality traits might be a potential reason for the

disparate results of these studies.

Almlund et al. (2011) argue that from a demand perspective characteristics of

certain personality traits might be more valuable in certain occupations and that

from a supply perspective personality traits can shape preference for non-monetary

benefits associated with particular occupations. Cobb-Clark and Tan (2009) found

empirical evidence of the effect of personality traits on selection into specific jobs.

They found Agreeableness is associated with a decrease in being a manager and

business professional for men, while Openness to Experience is associated with an

increase in being a manager for women. This result is robust across 18 different

occupation categories and confirms the ideas of Almlund et al. (2011).

All these empirical papers found personality traits to be an important determinant of

labour market outcomes. Due to issues with reverse causality, different measures of

personality traits, and self-selection, the mechanism and extent to which personality

traits affect labour market outcomes is not clear.

2.2 Personality Traits and Productivity: Experimental

Evidence

Cubel et al. (2016) focused on quantifying the effect an individual’s personality

traits have on their level of productivity. The laboratory method allowed Cubel

et al. (2016) to identify and measure the direct effect personality traits have on

productivity without other confounding factors such as reverse causality and self-

selection that exist in empirical studies.

Cubel et al. (2016) found evidence that the specific Big Five traits are significantly

correlated with productivity. They found Conscientiousness to be positively corre-

lated with productivity and Neuroticism negatively correlated with productivity.

Their findings are consistent with empirical studies. In this thesis I test the

robustness of these findings by replicating their experimental design.

In Cubel et al. (2016)’s experimental environment, subjects answered as many

summations of a random selection of five 2-digit numbers within 10 minutes. This

task was repeated after a five-minute break. Cubel et al. (2016) used a fixed

payment incentive scheme, awarding 20 experimental dollars for correct answers
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and deducting 4 experimental dollars per incorrect answer. The exchange rate was

AUD 0.02 per 1 experimental dollar currency. In Treatment 1, I remove financial

penalties for incorrect answers to test how individuals’ productivity changes under

different incentive schemes. Cubel et al. (2016) noted Openness and Extraversion

might not be relevant for this task. In Treatment 2, I use a creative verbal task to

test if these results are driven by the nature of the task. After the task’s completion,

subjects were given a questionnaire through which the authors collected information

such as their subjects’ socio-demographic characteristics, and data that allowed to

calculate their Big Five personality traits. This part of the task was not timed.

After this, subjects were paid out according to their performance in the task and a

$5 show-up fee.

Cubel et al. (2016) find heterogenous effects of gender, university major (as a

proxy for occupation) and family background, and the Big Five profile on the

level of productivity. Consistent with empirical studies, they observed that females

exhibited higher levels of Agreeableness and Neuroticism. They found that the

effects of female and Extraversion becomes an important factor in determining

productivity after controlling for gender differences. They found that science majors

perform better in the task (given its nature), but there are issues regarding self-

selection. They explained this result with the higher distributions of Extraversion

and Neuroticism found in non-science majors. Cubel et al. (2016) found that

low-income and low-education families showed a positive relationship between

Conscientiousness and productivity. This result may be due to individuals from

more disadvantageous family backgrounds benefiting more from Conscientiousness

than those from advantageous ones and suggested that Conscientiousness may be

the mechanisms they use to attain the high payoffs.

Cubel et al. (2016) used university grades and parental education as proxies for

cognitive skills to deal with potential endogeneity issues between personality traits

and cognitive ability. They found the original findings to be robust after this control

and stated that “non-cognitive abilities are driving our results on its own, rather

than through the interaction with cognitive skills” In this thesis, I address this issue

by including a measure of cognitive ability as a control.
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Chapter 3

Experimental Design

Using the experimental method, this paper tests if individuals with certain

personality traits are more productive than others and how the incentive scheme

or nature of the task changes this relationship. The Baseline replication tests the

robustness of Cubel et al. (2016)’s findings. Treatment 1 tests the effects the

incentive scheme has on individuals’ productivity. Treatment 2 tests the effects the

nature of the task has on individuals’ productivity.

3.1 Tasks

A combined within-subject and between-subject design is used to test how indi-

viduals’ personality traits affect their productivity in different incentive schemes

and different tasks. The within-subject comparison is a sequence of four tasks

all subjects are asked to perform. Table 1 shows all subjects first perform a

Numerical Summation task (Task 1), then a Word Creation task (Task 2), followed

by an Intelligence cognitive control task (Task 3) and finally a Questionnaire (Task

4). Table 1 shows the between-subject comparison is in Task 1 which compared

the Baseline replication of Cubel et al. (2016) and the No-punishment variation

(Baseline or Treatment 1 under Task 1).

7



Table 1: Experimental Design

Productivity is measured as the subjects’ payment or performance on the tasks.

To induce effort, subjects were rewarded financially for their performance using a

fixed-piece rate.

3.1.1 Task 1: Numerical Summation

This task is designed to test the robustness of Cubel et al.’s findings. Task 1 required

subjects to answer as many five 2-digit summations as they can within 7.5 minutes.

Figure 1 shows this task.

Figure 1: Task 1

This task was repeated once, with a 2-minute break in between. A brief reminder of
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the task was given, making the total run time 17 minutes. The task was repeated to

extract sustained real effort from the subjects. Subjects were given no information

about their performance until after the whole experiment was completed. For each

correct answer, subjects earned 50 experimental dollars. In the Baseline replication

subjects lost 4 experimental dollars per incorrect answer. 100 experimental dollars

was worth 1 Australian Dollar (AUD). It can be argued that a payment scheme

that increases more with higher levels of performance be more reflective of actual

labour market situations as higher productivity leads to promotions, better exit

options and consequentially higher wages. The fixed piece rate payment scheme was

chosen due to its simplicity and results in more conservative estimates of the effect

of personality traits on productivity.

This task is a replication of the task used in Cubel et al. (2016). Two minor

differences are the length of the task and two within-subject treatments. In the

Cubel et al. this task was 10 minutes long and had a 5-minute break in between. I

reduced the length of Task 1 to 7.5 minutes and the break to 2 minutes to be able

to include Task 2 and Task 3. Due to this modification, the payouts were increased

proportionally to induce the same level of effort exerted by subjects in the experiment

reported here and Cubel et al. (2016). I believe these changes to be inconsequential

and I cannot think of a reason why these minor differences would bring about

significantly different results. If they did, it would lead to interesting questions about

the robustness of the effects found in the original design specification. The gender of

the voice delivering the instructions was not varied nor the type of reminders given

between breaks, as there was no good reason ex-ante to do so.

Hypotheses

As this task replicates the task in Cubel et al. (2016) closely, I expect to find the

same qualitative findings as in Cubel et al. (2016), namely:

− Neuroticism is negatively correlated with productivity as affects the subject’s

ability to focus and due to the time pressure of experiments.

− Conscientiousness is positively correlated with productivity as those who are

self-disciplined, careful and focused will do well on this task.

An advantage of Task 1 is that gender has minimal effect on arithmetic or algebra

calculations (Niederle and Vesterlund, 2007). Furthermore, this task only requires a

relatively low level of cognitive ability, but “it measures productivity as a function

of both cognitive and non-cognitive abilities such as concentration, effort, stress

management, perseverance and industriousness” (Cubel et al., 2016).
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While no actual occupation performs activities like this task, the results of this

task have external value as the types of effort such as concentration, perseverance,

and focus used in this task are present in workplaces and even in daily life.

Between-Subject Design: No Punishment Treatment in Task 1

In Task 1, the subjects were split into two groups with two different incentive

schemes. To test how the Big Five traits moderate individuals’ productivity

under different incentive a between-subject design was used. Subjects in Baseline

replication received a monetary reward for correct answers (they gained 50

experimental dollars per correct answer) and were financially punished for incorrect

answers (they lost 10 experimental dollars per incorrect answer) for the numerical

task. Subjects in Treatment 1 received the same monetary reward for correct answers

but were NOT financially punished for incorrect answers. Subjects in both the

Baseline and Treatment 1 went on to complete the same Task 2, 3 and 4.

Hypotheses

Gary (1987) theorised that punishment threatens introverts more, due to their more

internally focused nature. Gary (1987) justified that, when punished, introverts

are likely to reflect more upon the punishment in comparison to those who are

more extroverts. Gupta (1976) found that Neuroticism is positively correlated with

individuals’ sensitivity to punishment as those who are emotionally unstable reacts

more volatively to threats of punishment. I hypothesise that:

− the correlation between Extraversion and productivity will be higher in the no

punishment treatment as subjects who are less introverted would be less likely

to reflect on mistakes when there is no punishment compared to when there

is punishment

− the correlation between Neuroticism and productivity will be lower in the no

punishment treatment as subjects who are emotionally unstable would be less

motivated when there is no punishment compared to when there is punishment

3.1.2 Task 2: Word Creation

This task was designed to measure a different aspect of productivity using a creative

verbal task. The inspiration for this task was taken from Eckartz, Kirchkamp, and

Schunk (2012). This task required subjects to create as many English words as they

can from a 12-letter, alphabetically sorted, letter-set within 7.5 minutes. Figure 2

shows this task.
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Figure 2: Task 2

Hypothesis

This task was designed to measure a different aspect of productivity using a creative

verbal task. The inspiration for this task was taken from Eckartz, Kirchkamp, and

Schunk (2012). This task required subjects to create as many English words as they

can from a 12-letter, alphabetically sorted, letter-set within 7.5 minutes. Figure 2

shows this task.

The comparison of results in Task 1 and Task 2 tests if the lack of significant

correlation between Openness and productivity within empirical and experimental

studies is driven by nature of the task and the type of effort exerted. For example,

Cubel et al. (2016) acknowledge that in their original task “creative and artistic

individuals are likely to find the task repetitive and boring”.

While this task does not purely capture the explorational aspects of creativity, it

does reflect aspects of creative innovation (Eckartz et al., 2012). This task can be

likened to an inventor creating an invention from constrained resources and testing

it against a model of nature. In this task, subjects create words from the given

letterset and test it against the model of the dictionary.

Another limitation of this task is that it only tests creative effort in terms of quantity

(number of letters used), and does not measure aspects of its quality or the originality
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of the creative effort. Tasks that do capture all three aspects of creative effort

requires longer time periods than ordinarily available within laboratory experiments

(Laske and Schrder, 2017).

The within-subject design of the experiment might produce issues of carry-over and

demand effects (Charness, Gneezy, and Kuhnc, 2011) for Task 2. Carry-over effects

is an issue as observed effects found in within-subject designs might not be found

if the tasks were administered separately. For example, carry-over effects might

occur when tasks are performed one after another and the results from the previous

task might carry-over and affect the results of the next task. Demand effects refer to

where subjects change their responses to fit the experiment’s aims. The experimental

design addresses these issues in two ways. Regarding the carry-over effect, there is

a smaller risk of this carry-over effect if participants perform Task 1 before Task 2.

As the subjects’ productivity in Task 2 is hypothesised to be positively correlated

with Openness, if this task is performed first, it is possible that subjects with high

Openness might exert more effort, as this first task is new. If subjects with high

Openness display higher levels of productivity due to their curiosity and excitement

for the first experimental task, then this may lead to a positive bias on the correlation

between Openness and productivity. If participants perform this task after Task 1,

this ordering will capture a more conservative estimate of Openness on productivity.

The repetition of the task ensures sustained real effort and reduces the carry-over

effect. As Task 1 and Task 2 require real effort (albeit different types of real effort),

carry-over effects such as contextual referencing and learning and demand effects

are likely to have a minimal effect on the results.

3.1.3 Task 3: Control for Intelligence

Task 3 is used to measure cognitive ability. It is a short version of the Raven’s

Standard Progressive Matrices (RSPM). The RSPM requires subjects to identify

which geometric shape best complete the stimuli and measures fluid intelligence

which is the capacity to reason and solve problems, independent of any knowledge

from the past. Figure 3 shows this task. Instead of using the usual 60-item RSPM,

in the interest of a short yet effective control for cognitive ability, I used a 10-item

version. Bilker et at. (2012) demonstrated that subsets of the RSPM can predict

with high accuracy the total score for the 60-item RSPM. This task has 10 items

which subjects had to complete within 3 minutes. To induce real effort for each

correct answer, subjects received 50 experimental dollars.
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Figure 3: Task 3

Hypotheses

As personality traits are correlated with intelligence, I hypothesise after controlling

for intelligence; the estimates on the Big Five profiles will decrease a little in both

magnitude and significance.

As cognitive ability and personality traits are highly correlated, there is a potential

issue of omitted variable bias if cognitive abilities are not adequately controlled.

The results are tested for robustness after the inclusion of this control for cognitive

ability.

3.1.4 Task 4: Personality and Demographics

Questionnaire

After completing all tasks, subjects completed a demographics questionnaire and

the 44-item Big Five personality questionnaire.

The Big Five traits were chosen to model personality as it features non-situational

characteristics, as the model derives through factor analysis (Goldberg, 1993). The

Big Five traits were developed using the fundamental lexical hypothesis which

postulates that the most intrinsic personality traits are encoded within language,

and ultimately aspects of any such trait can be distilled down to one word (John

et al., 1998). The 44-item Big Five Inventory (BFI) (John et al., 1991, 2008) was
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chosen due to the trade-off between accuracy of measurement and the time it took

to complete. For example, Muller and Schwieren (2012) use the more accurate 241-

item version and due to it’s length, subjects were required to fill it out a week before

the experiment.

One main advantage of using the Big Five trait is that it is broad and abstract,

increasing the generalisability of its results. Due to it is lexical origins, it can be

used to categorise all personality traits used by other personality models. Some

research also indicates the Big Five traits are robust across cultures (Barrick and

Mount, 1991).

To minimise demand effects, the administration of the personality survey was after

all other tasks were completed. Subjects were unaware of the aims of the experiment

and only knew it tested the determinants of productivity. One potential issue due

to carry-over effects is that subjects’ responses in the personality survey may be

influenced their performance in the task before. To minimise this effect, subjects

were given no feedback about their performance until the after the questionnaire was

completed. The demographic questionnaire measured subjects’ gender, age, whether

English is their native language, faculty of study, level of study (Honours, Masters,

PhD), average grade, employment status, hourly wage, sibling composition, level of

parental education, and family income.

3.2 Procedure

The experiment was conducted in August and September in 2017 in the Ex-

perimental Research Laboratory (Bizlab) at the UNSW Business School. The

experiment consisted of six sessions. There were three sessions for baseline runs,

and three sessions for treatment runs. Subjects were recruited using the ORSEE

online recruiting system (Greiner 2004). Subjects were randomly allocated to

individual computer terminals. Pre-recorded instructions were given orally through

the participants’ headphones. Pre-recorded instructions were used to maintain

consistency between sessions and isolate the personal interactions between the

experimenter and subjects. The instructions can be found in Appendix J.
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3.3 Measures

The design and implementation of the experiment allows me to measure productivity

in several ways. One measure is the total payment in dollars. As subjects were paid

out by performance in either Task 1 or Task 2, the actual payment is not used as a

measure of productivity. Hypothetical payments based on performance in Task 1 or

Task 2 were constructed. The distribution of payment for Task 1 and payment for

Task 2 is relatively symmetric as the performance was rewarded using a fixed-piece

rate.

Another measure of productivity is performance. For Task 1 this would be the

total correct answers or questions attempted. For Task 2 this would be the total

letters used, words created, the average length of words, originality of words. The

total correct answers in Task 1 and quantity of letters used in Task 2 were used

to measure performance, and other measures were used as robustness checks. The

distribution of performance in Task 1 and Task 2 are relatively symmetric. As Task

1 and Task 2 is repeated once, these performance measures can also be split into

the first attempt and the second attempt; these measures were used to check for

learning effects and robustness of results.

For the Baseline Replication results, the same productivity measure of total payment

was used as Cubel el at. (2016). For Treatment 1, I use performance to measure

productivity as payment is dependent on if subjects were in the Punishment or No-

Punishment session. For Treatment 2, I use performance to measure productivity

so the results between the two treatments can be compared.

Personality is measured by the scores of the Big Five personality traits. These

scores were constructed using the answers from the 44-item questionnaire in Task

4. Responses range from 1 (disagree strongly) to 5 (agree strongly). For each

trait, the self-reported scores were averaged accordingly (some items are scored in

reverse). An average score of 1 is interpreted as a low occurrence of the trait while

an average score of 5 is considered a high occurrence of the trait. The average scores

are then standardised to a mean of zero and standard deviation of one for ease of

interpretation.

On average, the Big Five traits within the sample follow the normal distribution.

Agreeableness and Openness are slightly centred toward higher levels with the

sample missing low scores of Agreeableness and Openness. This distribution was

to be expected as subjects choose to volunteer to participate in the experiment
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and that requires higher levels of cooperativeness and tendance to be open to new

experience. The sample also lacks high scores of Neuroticism, with the highest score

being 4.25.

Figure 3: Distribution of Big Five

During the experiment, a range of outcomes was collected along with a rich set of

individual characteristics. Individual characteristics are constructed as follows.

Gender is measured using a dummy variable; females are coded as 1 and males

are coded as 0. One subject identified as other; the subject was classified as male

using a random number generator.

Science majors are measured using a dummy variable. Science majors are coded as 1

and include those enrolled within the faculties of Science, Engineering, Medicine and

Built Environment. Non-science majors are coded as 0 and include those enrolled

within the faculties of Business School, Law, Social Science and Fine Arts. If subjects

are enrolment within more than one faculty, priority in the categorisation was the

Business School, then Science, then Arts and Social Sciences.

Level of study is measured using a dummy variable where Honours, Masters, PhD
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students are coded as 1 and others are coded as 0.

Work status is measured using a dummy variable, working (full-time or part-time)

is coded as 1 and not working (looking and not looking) is coded as 0.

Hourly wage is measured as averages within each category where $15 (17 AUD

or less per hour), $22 (18-25 AUD per hour), $31 (26-35 AUD per hour), $41 (36-45

AUD per hour) $53 (46-60 AUD per hour) and $60 (more than 60 AUD per hour).

Subjects who reported their work status as not working but did voluntary/unpaid

work were not included.

Non-native English speakers are measured using a dummy variable where students

who are non-native English speakers are coded as 1 and student who are native

English speakers are coded as 0.

Table 2: Summary Statistics

Table 2 shows that 40.5% of the sample are females, the average age is 20 years old,
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38% of participants are from a science major, and 18% are studying at the Honours,

Masters or PhD levels. Subjects on average achieved a total of 32 correct answers

in Task 1 and 352 letters in Task 2.
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Chapter 4

Results

This section examines the effects of personality traits on productivity, and the effects

the incentive schemes and the nature of the task can have on this relationship.

Results from the Baseline replication tests the robustness of Cubel et al. (2016)’s

findings. The Treatment 1 results examine how the Big Five profile affects

performance in environments with and without punishment. Results from Treatment

2 using a creative verbal task examine how the Big Five profile affects performance

in different types of tasks.

Using each task individual outcome, the following model was estimated:

Yi = α +
5∑

k=1

βkscoreki +Xiγ + εi (1)

Where Yi is the productivity measure, which can be measured by total payment or

by performance (the total correct answers in Task 1 or total letters used in Task 2).

This productivity measure was varied beyond these three measures to investigate

alternative productivity measures and to perform robustness tests.

The variable scoreki represents the standardised average of the Big Five personality

trait k (Extraversion, Agreeableness, Conscientiousness, Neuroticism, Openness) of

individual i. The construction of these scores was varied in Section 5 to test the

robustness of the results.

Vector X includes the key demographic controls such as gender, age, major and

level of study.

4.1 Baseline Replication: Effects of Personality Traits

on Productivity in Punishment

I attempt to qualitatively replicate Cubel et al. (2016)’s results that Neuroticism is

negatively related to productivity, while Conscientiousness is positively correlated

to productivity.
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To replicate Cubels et al.(2016)’s findings, where possible, equation (1) was

estimated exactly as in Cubel et al. (2016). The log transformation of total payment

is used as the measure of productivity. The personality scores were constructed from

the same Big Five Inventory survey (BFI). The same demographic controls of gender,

age, major of study (dummy variable if the subject studies science) and level of study

(dummy variable if the subject is a Honours, Masters or PhD student) are used. As

both this experiment and Cubel et al. (2016)’s experiment were conducted at the

UNSW Bizlab, the subject pool from which we draw our subjects from is the same.

There is a difference, however, in the year the experiments were conducted, as Cubel

et al. (2016) ran their experiment in 2013 and I ran mine in 2017.

Table 3 presents a comparison of my results and Cubel et al. (2016)’s results.

Column (1) shows I find no significant relationship between the Big Five profile and

productivity.

Contrary to what I hypothesised, I do not find the same qualitative findings reported

in Cubel et al. (2016). Table 3, Column (2) shows that Cubel et al. (2016)

find Neuroticism negatively correlated with productivity and Conscientiousness

positively correlated with productivity.

Table 3, Column (1) shows for both Conscientiousness and Neuroticism, the signs

of point estimates for this experiment are in line with Cubel et al. (2016)’s findings.

Due to the presence of large standard errors, there is no statistical significance

to these estimates. These results suggest I am unable to replicate Cubel et al.

(2016)’s results where replication is defined as finding the same significant effect as

the original study.

To assess replication, the American Psychological Association Publication Manual

(2001, p. 22) strongly suggests using Confidence Intervals (CI). Cummings (2008)

suggests experimental replication studies using the p-value to judge significance may

not yield the correct conclusion, as the p-values may differ significantly between

the original and replication study due to variation between samples. I use this

method as an alternate way to assess replicability. I test whether the 95% CI of

the replication effect includes the original effect size. Comparing the coefficient of

Big Five personality trait in Column (2) to the 95% CI in Column (1) in Table 1, I

find the 95% CI of my results includes the Cubel et al. (2016)’s original effect size.

This is in line with the American Psychological Association (2001)’s findings that

using this method yields an 83% chance of replication. It is important to note this

20



Table 3: Comparison of Results - Big Five Personality Traits and
Productivity

does not necessarily suggest that I am able to replicate the Cubel et al. (2016)’s

findings, as the Confidence Intervals in my results are very wide, due to the large

standard errors, increasing the probability that it will include the original effect size.

Potential reasons for this result include the method of replication, sample size, and

sampling variation.

Method of Replication

A potential reason for this result is the method of replication. The experimental

design tried to replicate that of Cubel et al. (2016) as closely possible. Due to

trade-offs between the focus of this paper and budget constraints, there are two

differences between this experimental design and Cubel et al. (2016)’s. They are

the length of the task and the between-subject treatments.
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Table 1 shows the length the task was 2.5 minutes shorter in this experiment than

Cubel et al. (2016)’s. As replication is not the whole focus of this paper, the

length of Task 1 was reduced to accommodate additions of Task 2 and Task 3, while

still maintaining the session length to one hour (due to budgetary constraints).

Due to this modification, I increased the payouts in my experiment proportionally,

to induce the same level of effort that is required to replicate the original study

conceptually. Column (1) and Column (2) in Table 3 show that the means of the

natural logarithm of payment are quite similar, with both my results and Cubel el

at. (2016)’s averaging around 3.01. This suggests, on average, subjects earned the

same amount even though the length of my task is 2.5 minutes shorter compared to

the original study. This suggests that I’ve accounted for the difference in length and

this does not explain why I am not able to replicate Cubel et al. (2016)’s findings.

Another difference between this experimental design and Cubel el at. (2016)’s is

the exclusion of two between-subject treatments that are in Cubel el at. (2016).

These two treatments vary the gender of the voice delivering the instructions and

gave positive, neutral or negative reminders between breaks in different sessions.

These treatments (Male Voice, Positive Reminder and Negative Reminder in Table

3 Column (2)) in the original study are not significant in determining productivity. I

chose only to use a female voice to deliver the instructions and give neutral reminders

between breaks across all my sessions as I wanted to utilise the between-subject

treatment design to test the effects of different incentive schemes.

To test whether these two between-subject treatments are an important part of

Cubel el at. (2016)’s results, observations in Cubel el at. (2016)’s dataset that

had a different between-subject treatment to this experiment were removed. The

same regression is then re-estimated on the remaining sample of 58 observations.

Column (1) of Table A.1 shows Cubel el at. (2016)’s findings are not robust to the

removal of these between-subject sessions. Neuroticism is still negatively correlated

with productivity, but now it is not significant (at the 10% significance level).

Conscientiousness no longer correlates with productivity (virtually zero effect and

not significant). Most interestingly, Extraversion is now positively and significantly

correlated with productivity (at the 5% significance level).

This suggests that the two between-subject treatments of the gender of the voice and

framing of the reminder are an important factor in Cubel et al. (2016)’s findings.

Even after removing these sessions with different between-subject treatments to

my experiment, my results within Column (1) of Table 3 still do not replicate these

results. This suggests that these different between-subject treatments do not explain
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why I am not able to replicate Cubel et al. (2016)’s findings.

I test if the two differences between my experimental design and implementation

and Cubel et al. (2016)’s explain why I find no significant relationship between

personality traits and productivity. Results suggest that this method of conceptually

replicating Cubel et al. (2016)’s experimental design is not the reason for my null

results.

Sample Size

The sample size for the Baseline is 55 observations. 55 out of 116 observations are

used as they exposed to the same incentive scheme that Cubel et al. (2016) used 1 .

It is standard practice within replication to utilise the same sample size (or larger)

as the original study. Due to replication not being the only focus of this thesis and

due to binding budgetary constraints, I had no choice but to make do with this

smaller sample size.

That said, when designing the experiment, I performed a power test using the effect

sizes of Cubel et al. (2016). For a sample size of 60 subjects 2 and anticipated

study mean of 0.317 3, the experimental results will have a power of 69.09%. This

calculation was based on the least significant personality trait, meaning that the

power calculation will be higher for other personality traits. For example, a sample

size of 60 subjects will have a power of nearly 100% for the most significant trait

of Neuroticism. This suggests that small sample size may not be the reason for the

lack of significant relationships found between personality traits and productivity

and inability to replicate Cubel et al. (2016)’s results.

I test if the sample size is an issue by reducing the sample size of Cubel et

al.(2016)’s dataset. Column (1) of Table A.1 show that for 58 observations, results

for Neuroticism, Conscientiousness and Extraversion are not robust compared to

Cubel el at. (2016)’s original results. This result suggests that the small sample

size results in reduced accuracy and precision. The small sample size may hence

explain the lack of significant relationship I found between personality traits and

productivity and my inability to replicate the results in Cubel el at. (2016).

1As the other 61 observations were treated to sessions where they were not punished for incorrect
answers.

2Using a two-tail test, with the assumptions of a mean of zero, standard deviation of one,
significance level of 5%

3This is obtained from the effect size personality trait of extraversion on the productivity
measure of total correct answers. This result has the least significance in Cubel et. al (2016).
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To examine this further, the sample for this experiment was extended to include

the whole sample of 116 observations. Column (3) of Table A.1 show my results

are robust to this increase in sample size, I am still unable to find any significant

relationship between the Big Five personality traits and productivity. As this sample

includes those who were subject to the “No Punishment” treatment, I control for

this and find the treatment of “No Punishment” to be not significant.

I artificially increase my sample size even more by exploiting the results from the

repetition of the tasks. Both Task 1 and Task 2 are repeated once to ensure sustained

effort. The payout calculation is the summation the first attempt and the second

attempt. I separate these two attempts and use them as independent performance

measures for each individual subject and construct 4 the potential payment based

on the subject’s performance in each attempt. This doubles the sample size to 232.

I re-estimate equation (1) using the pooled OLS (clustering standard errors at the

individual level) and controlling for the treatment of “No Punishment”. Column

(4) of Table A.1 shows the results are robust to this increase in sample size and I

am still unable to find any significant relationship between individuals’ personality

traits and productivity.

Sampling Variation

Upon further examination of the data, I test if the lack of significant relationships

found between individuals’ personality traits and productivity is driven by sampling

variation.

From the Figure 4, the distribution of the personality traits Neuroticism and

Openness in my sample has a much smaller range than in Cubel et al. (2016)’s study.

For example, the range of the scores for Neuroticism in my sample ranges between 1

to 4.25, whereas in Cubel et al. (2016)’s sample, the scores for Neuroticism’s ranges

between 1.125 to 5 (the maximum score).

Cubel et al. (2016)’s dataset was trimmed to examine if their results are driven by

these high Neuroticism subjects. Observations with Neuroticism scores between 4.25

and 5 were dropped, and as seen in Column (2) of Table A.1 the results to be robust

in magnitude . The significance of Neuroticism reduces a little. This result indicates

that the failure to replicate Cubel et al.(2016)’s findings is not due to the variation

in the distribution of personality traits between Cubel et al. (2016)’s sample and

my sample.

4I calculate the subject’s payment by using their performance in each attempt then multiplying
it by the payment scheme then scaling that up by two.
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Figure 4: Comparison of the Distribution of Big Five

Replication Crisis

The failure to replicate Cubel et al.(2016)’s findings is consistent with an emerging

literature on replicability, as original effects may not be replicated, or if replicated,

their size decreases. Camerer et al. (2016) found for a highly selective sample

drawn from two top-level journals that 7 out of 18 of the studied effects could not be

replicated. Ioannidis, Stanley, and Doucouliagos (2016) suggest the non-replicability

rate is substantially higher in empirical economics papers. The results in Zhang and

Ortmann (2013) suggests likewise. Table 3, Column (2) shows the magnitude and

significance of the effect size in Cubel et al. (2016) is relatively small. Cubel et al.

(2016) found that an increase of a standard deviation in the level of Neuroticism is

associated with a decrease of 2.9% in earnings. My results in Column (1) shows the

relationship between Neuroticism and productivity to be virtually zero. Consistent

with the replication literature, the small effect sizes found in the original study may

be the reason for the lack of similar results found here.
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4.2 Treatment 1: Effects of Personality Traits on

Productivity in the Absence of Punishment

The between-subject treatment was used to test how personality traits moderate

individuals’ productivity under different incentive schemes. I test whether as

hypothesised the correlation between Extraversion and productivity is higher in

the “No punishment” treatment and the correlation between Neuroticism and

productivity is lower in the “No Punishment” treatment.

Equation (1) was estimated to evaluate the effects of the punishment on the

relationship between the Big Five profile and productivity. The total number

of correct answers was used instead of payment as the measure of productivity.

As theoretically 5 payment is not an accurate measure because those in the

“No punishment” treatment are not financially punished for incorrect answers by

construction, earn more than those who are financially punished in the Baseline.

The same Big Five personality scores were used as in the original specification.

Table 4 reports the estimation results using various sets of control variables.

Column (1) in Table 4 shows that the effect of the “No punishment” treatment

is virtually zero and not significant. This result suggests, on average, there is

no significant difference between the number of total correct answers given in the

Baseline and “No Punishment” treatment.

To test the effects of the “No punishment” treatment on the productivity of the

Big Five profile, interactions of the treatment effect of “No Punishment” with the

Big Five profile were added. Column (2) in Table 4 shows that the effect of an

increase in one standard deviation of Extraversion decreases the total number of

correct answers by 3.2 (not significant). An increase in one standard deviation of

Extraversion in the “No punishment” treatment increases the total number of correct

answers by 5.9 (significant at the 5% level), and the treatment of no punishment

decreases the total number of correct answers by 0.9 (not significant). Therefore,

an increase of a standard deviation in the level of Extraversion in the presence of

no punishment is associated with an increase of 2.7 correct answers (5.9 3.2) or 8%

. In the Baseline, an increase of a standard deviation in the level of Extraversion

is associated with a decrease of 4.1 correct answers (-0.9 3.2), however, this is not

significant. From this, consistent with my hypothesis, I find that the correlation

5Using the log of payment as the productivity measure the previous results displayed in column
1 of Table 2 in the appendix finds that the between-subject treatment of No Punishment is not
significant. This suggests that on average there is no significant difference between payment
received in the Baseline and No Punishment treatment.
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Table 4: Effects of No Punishment on the Relationship Between the Big
Five Personalities and Productivity

between Extraversion and productivity is higher in the “No punishment” treatment

when compared to the Baseline.

Column (2) in Table 4 also shows that an increase in the level of Neuroticism

in the presence of no punishment is negatively associated with performance while

in the Baseline, this increase is positively associated with performance. As both

these results are not statistically significant suggesting contrary to my hypothesis,

there is no correlation between Neuroticism and productivity is lower in the “No

Punishment” treatment.

Additional Controls

Equation (1) was estimated again but now include the demographic controls of

gender, age, major of study (dummy variable if the subject studies science) and

level of study (dummy variable if the subject is a Honours, Masters or PhD student)

to test the robustness of my results. Column (3) in Table 4 shows that both my
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results for Extraversion and Neuroticism are robust to the addition of these controls.

The level of study is a significant determinant of productivity. In this specification,

the gender is also significantly related to productivity in this task (at the 10%

significance level), with females on average getting 4.2 more correct answers than

males. This is different to my expectations due to the arithmetic nature of this task I

expect little differences in performance by gender (Niederle and Vesterlund (2007)).

Age and gender are positively related to productivity in this task, which is significant

at the 5% significance level. Being a Honours, Master or PhD student (enrolled in

a higher degree) is significantly negatively correlated with productivity in this task

with subjects with research degrees get 5.9 less correct answers than those enrolled

in their Bachelor degrees. While this relationship may be counterintuitive, as one

would expect those studying a research degree to be more productive, this result

may be driven by the nature of the task. As Task 1 requires proficiency in manual

arithmetic, those subjects studying a research degree may be more out of practice

with basic arithmetic than those in their bachelors.

The control for cognitive ability was added. This control is measured using the

subject’s total score in Task 3. Column (5) of Table 4 shows the results for

Extraversion and Neuroticism are robust to the addition of these controls. As per

my hypothesis, after controlling for cognitive ability, the results decrease in both

magnitude and significance as this control significantly correlates with productivity.

This cognitive ability control is significant at the 1% significance level, where an

increase in fluid intelligence will result in 1.8 more correct answers. This control

significantly improves the fit of the model, increasing the adjusted R-squared from

3.3% (Column (3)) to 10% (Column (5)).

Different Measures of Productivity

I examine the robustness of the results using the total number of questions the

subjects attempt, which includes the questions subjects answer incorrectly, rather

than just using the total number of correct answers as a measure of productivity.

Columns (4) and (6) in Table 7 show that the results for Extraversion, Neuroticism,

gender, higher degree and cognitive ability are robust to this measure of productivity.

Age, however, is no longer significant, suggesting that age significantly affects the

accuracy of attempts, but does not affect the number of questions attempted.

Increased intelligence increases the number of correct answers by 1.8 (column 5)

and the number of questions attempted by 2.0 (column 6). This result suggests that

that the increase in correct answers from increased intelligence is wholly driven by

subjects attempting more questions. I find that an increase in Extraversion and

no punishment is associated with an increase of 3.2 (column 5) additional correct
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answers and an increase of 3.0 (column 5) additional attempts. This result suggests

that the increase in correct answers correlated with Extraversion and no punishment

is partially driven by the increase in attempts and partially the increase the accuracy

of each attempt.

I split the results into the first attempt and the repeated attempt to test whether

this overall result is consistent across the first and second attempts of the task.

Comparing Column (1) and (2) with Column (3) and (4) in Table B.1, the effect

of Extraversion in the “No punishment” treatment is larger by magnitude and

significance in the first attempt than the second attempt of the task. While I expect

this effect to be similar across both attempts, this difference may reflect a learning

effect, where the effect of Extraversion in “No punishment” treatment is larger the

first time the subject is exposed to such conditions. By the second attempt, subjects

are familiar with the task environment. As these tasks only repeat once, I cannot

conclusively say whether this result is more robust to more attempts. For the effect

of fluid intelligence on productivity, I find the effect is larger in magnitude in the

second attempt than the first with the level of significance remaining the same.

This finding is consistent with my expectations, as, with more attempts, subjects’

performance would stabilise.

I use the between-subject treatment to test how personality traits moderate

individuals’ productivity in different incentive schemes. I test whether the

hypothesis that the correlation between Neuroticism and productivity is lower in the

“No punishment” treatment compared to the Baseline and the correlation between

Extraversion and productivity is higher in the “No punishment” treatment compared

to the Baseline.

I change the incentive scheme by removing the condition that subjects are punished

for an incorrect answer in Task 1. As per the hypothesis, I find the correlation

between Extraversion and productivity to be higher in the “No punishment”

treatment compared to the Baseline. For Neuroticism, contrary to the hypothesis,

I find the correlation between Neuroticism and productivity is higher in the “No

punishment” treatment compared to the Baseline. The results are robust to the

addition of controls for demographics and cognitive ability. I also find the effect

of Extraversion in the presence of the “No punishment” treatment affects both the

accuracy and quantity of attempts. Due to learning effects, this effect is stronger in

the first attempt than the repeated attempt.
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4.3 Treatment 2: Creative Task

By changing the nature of the task, I examine how the productivity of different

personality traits change in a more open and creative verbal task. I test whether the

hypothesis that the correlation between Openness to Experience and productivity

is higher in the verbal Task 2, the more creative task, compared to the arithmetical

Task 1.

To estimate equation (1) for Task 2, I generate a productivity measure defined

as the total letters created. I use the same Big Five personality scores as in Task 1

specification, as well as the same set of control variables.

Additionally, because Task 2 is heavily based on the subject’s grasp of the English

language, at the time of subjects’ recruitment for the experiment, subjects were

filtered to include native English speakers only. As an additional precaution,

a question asking if the subject was a non-native English speaker was included

in the demographic questionnaire, and 16 subjects report themselves as non-

native English speakers. A dummy variable for native speakers was used as an

additional control in the estimations. Table C.1 shows that as expected, non-

native English speakers perform significantly worse than native English speakers

in Task 2. Interestingly, non-native English speakers perform significantly better

than native English speakers in Task 1. Due to the significance of these results, for

the estimations within this section, these 16 observations were removed from the

dataset.

Main estimation results are reported in Table 5. Columns (1) and (2) in Table

5 report estimation results of equation (1) with no additional controls. I find no

significant relationships between personality traits and Tasks outcomes. Columns

(1) and (2) in Table 5 show that the point estimate of the coefficient Openness

is negative, while column 2 shows the point estimate of the coefficient Openness

is positive. This result is in line with the hypothesis that the correlation between

Openness to Experience and productivity is higher in the more creative Task 2

compared to arithmetic Task 1. Looking at the magnitude of these effects, the

average for Task 1 was 32 correct answers and for Task 2 was 359 letters. Openness

shows a positive correlation with the number of correct answers in Task 1 and number

of letters used in Task 2. These results are not statistically significant. Suggesting

I do not fail to reject the null hypothesis that the correlation between Openness to

Experience and productivity is higher Task 2 compared to Task 1. The other Big

Five personality traits also do not have a significant relationship with Task 1 or
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Table 5: Effects a Creative Task on the Relationship Between the Big
Five Personalities and Productivity

Task 2.

Additional Controls

Columns (4) in Table 5 report estimation results of Task 2 with additional control

variables. The added controls include gender, age, major of study (dummy variable

if the subject studies science), level of study (dummy variable if the subject is a

Honours, Masters or PhD student) and cognitive ability to test the robustness of

my results.

Columns (3) and (4) in Table 5 show that there are no statistically significant

relationships between productivity and personality when using this extended

specification. The point estimate of the coefficient Openness is negative. Similarly,

no significant results between the other Big Five personality traits and productivity

in Task 1 or Task 2 are found.

Columns (3) and (4) in Table 5 show that gender is significantly related to

productivity in both Task 1 and Task 2. Due to the arithmetic nature of this of

Task 1, consistent with predictions by Niederle and Vesterlund (2007), this gender
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effect is less significant for Task 1 compared to Task 2. Similar to previous results,

higher degree (Honours, Masters and PhD) students have a negative correlation

with productivity for both Task 1 and Task 2, which the effect is more significant

for Task 2. The control for cognitive ability has the same level of significant positive

correlation with both Task 1 and Task 2.

Female Heterogeneous Effects

The correlations between gender and performance are further investigated. Figure

5 reports the distributions of the Big Five personality types by gender. There is not

much variation in the distributions by gender, except for Neuroticism. On average,

women in our sample seem to have higher levels of Neuroticism than men.

Figure 5: Comparison of the Distribution of Big Five by Gender

Equation (1) is estimated again to include interactions of each of the Big Five

personality traits with gender. Columns (5) and (6) in Table 5 report the

results. The results are very similar; there are no significant relationships between

personality and Task 2 performance. No significant relationships between Openness

or any of the other Big Five personality traits, or the interaction of the Big Five

personality traits with gender is found, with performance in Task 1 or Task 2. The

effects of gender, higher degree and cognitive ability are still in the same direction
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and significant for both Task 1 and Task 2. The results also show a significant gender

effect on performance. However, the combined effect of each of the personality traits,

together with gender, does not affect performance in Task 1 or Task 2.

Different Measures of Productivity

One potential explanation for the lack of relationship between Openness and creative

performance found in the more open and creative Task 2 may be due to the measure

of performance. Using the total letters used as the measure of productivity only

quantitatively measures creative performance. It does not measure the quality or

originality aspects of creative performance. Different measures of performance is

used to examine if this is the case.

Another quantity measure is used for creative performance by using the total number

of words created rather than the total letters used. While subjects are financially

rewarded for each correct letter, it is probable that subjects are keeping track of the

number of words created rather than total letters 6 Table D.1, Column (1) shows

no any significant relationships between the Big Five profile and the total number

of words created.

Complex words are used as a qualitative measure of creative performance. A

measure of complexity cannot be constructed easily, and the length of the word

is used as a proxy to measure complexity. Complexity is measured by the average

length of all words created for each subject, and total the number of words the

subject creates that are 8-letters or longer. Table Table D.1, Column (3) shows that

using the average length and number of 8-letter words as a qualitative measure of

productivity has no significant effects on the Big Five personality types are found.

The fixed payment rate for each additional letter may reduce the validity of this

measure as there is a trade-off between the length of the word and time used. A

longer, more complex word takes a longer time to create.

Future research could pursue the question whether a relationship exists between

Big Five personality traits and the quality of creativity, using a different incentive

scheme which rewards the extra time spent to create long words through a marginally

higher payout than shorter words. The rareness of words is used as an originality

measure for creative performance. Using the data, the words created by subjects,

I pool all the words created and their frequencies to create a word list that only

includes words that appear 10 times or less across all experimental sessions. A

6In Task 2, the screen shows a list of the words subjects have created rather than displaying
the total number of letters created.
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measure of total the number of times subjects created a word within this list is

constructed. Using the number of rare words a subject creates as an originality

measure of productivity, no significant effects on the Big Five personality traits seen

can be seen in Table D.1, Column (2) and Column (4).

Contrary to my hypothesis, I do not find significant relationships between Openness

and creative performance in Task 2. This null result is robust to controls for

demographics and cognitive ability, heterogeneous gender effects and different

measures of productivity measure that include the quantity, quality and originality.
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Chapter 5

Discussion

I discuss the main identification issue resulting from the measurement of personality

traits as it can affect the robustness and interpretation of the findings. I also address

the external validity of the results.

5.1 Issues with the measurement of personality

The measurement of personalities used in this thesis has four potential issues that

may affect the robustness and interpretation of the results. These issues all address

whether the Big Five personality scores accurately and precisely measure the actual

latent personality traits. The threats to measuring personalities in my thesis arise

from the measures being self-reported and whether the measures should be mutually

independent.

5.1.1 Measurement Error

There is a high risk of measurement error as the subjects’ measures of personality

are self-reported. As measurement error may cause attenuation bias (biased towards

zero), its existence could explain the lack of significant results found for the key

variables of interest. To test this, a variable is constructed that measures the total

variance between a subject’s individual responses to the individual 44-items and their

average score of the Big Five. The 11 individuals who have a variance higher than the

75th percentile for more than three traits are removed from the dataset. Table F.1

shows that using the remaining sample, the results for the Baseline and Task 2 to be

robust under this measure of personality. Using this measure, Table E.1 the effects of

Treatment 1 (interaction of personalities and no punishment) becomes insignificant.

This suggests the existence of measurement error and potientally explain the lack

of significant of some results found in this study.
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5.1.2 Self-reporting and Response Bias

There is a high risk of response bias as the subjects’ measures of personality are

self-reported. This response bias occurs when different cognitive biases affect the

responses of the subjects and lead to results that are different from the actual ‘true’

response. Specifically, I test for and discuss the presence of the following biases:

acquiescence bias, extreme reporting, social desirability bias and demand bias. I

also address the impact of such biases on the interpretation of the estimation results.

The scores for personalities used within my analysis is constructed using the Big

Five Inventory (BFI) which consists of a 44-item questionnaire, where subjects

report their self-assessment of the extent they agree with a statement describing

specific characteristics on a scale of 1 to 5 (where 1 is strongly disagree while 5 is

strongly agree). Each item within the questionnaire corresponds to an aspect of the

Big Five personality traits. The questionnaire is available in Appendix K.

Acquiescence bias occurs when subjects tend to report favourably or tend to agree

to statements within surveys. In the context of this thesis, this is a bias that occurs

if subjects agree with all the individual items within the BFI. This may be due

to cognitive processes that ignore contradictory information, or solely due to lack

of effort/boredom. The BFI is designed to reduce the level of acquiescence bias

as it includes reverse items that oppositely frame the trait. For example, item 1

questions whether the subject is someone who “is talkative’ while item 21 questions

whether the subject is someone who “tends to be quiet”. Both items measure

the latent variable of Extraversion. However, the scores for item 21 are reversed

as it measures the level of introversion (the reverse of Extraversion). Out of the

44-items in the questionnaire, 16 items are reversed scored. These items that are

reversed scored are used to test if the acquiescence bias is present. By examining

if there is a significant difference in the distribution of scores that are reversed the

presence of this bias is tested. As the items measure the same latent variable, I

expect there not to be differences in the distribution of items that are reserved

and items that are not . As reported in Figure 6 shows for all five factors of the

Big Five personality traits, there is a significant difference in the distribution of

scores that are reversed scored and those that are not. This difference suggests that

there is some level of acquiescence bias affecting the measurement of personalities.

Upon further examination of the density plots, for the items that are not reversed,

the densities are normally distributed but group around the score of 4 (moderately

agree) rather than 3 (neutral). Furthermore, for the reversed scores for Extraversion,

Conscientiousness, Neuroticism and Openness, the density groups around two after
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they are reversed (meaning they grouped around four before the reverse of the

data). This result suggests that, on average, subjects merely agree with the survey

statements, therefore suggesting potential acquiescence bias within the measurement

of the Big Five profile.

I test if this bias is significant and if it affects the internal consistency personality

scores for the subjects. Cronbach’s alpha is used to examine the internal consistency

of each of the Big Five scores. Cronbach’s alpha measures how well a set of items

measures a single latent variable. Cronbach alphas are estimated for each of the

Big Five scores using all 44-items items. Table F.1 reports the results and shows

that there is an acceptable to a good level of internal consistency using all the items

to estimate each Big Five latent personality measure. The items are split between

those that are reversed scored and those that are not to test if there is a change in

the internal consistency. For all Big Five personality traits aside from Openness, the

combined effect of all items yields a higher level of internal consistency in measuring

the latent variable. For Openness, only using the non-reversed scores increases the

internal consistency of the measure by 2.6%. This suggests that the reversed items

for Openness are an inconsistent measure of Openness.

This inconsistent measure of Openness may be a reason for the null findings for

Treatment 2. I test if this is the case by dropping the reversed scored items for

Openness and then re-estimate the specification for Treatment 2. The results are

robust to this more consistent measurement of Openness. Potential future research

can compare if scores differ when there are financial incentives for subjects that

respond consistently, and the comparison of external assessments of personalities

to self-reporting to examine the extent of acquiescence bias within the personality

measures.

5.1.3 Mutual Independence

The Big Five traits were originally developed using factor analysis (Goldberg, 1993)

with the assumption that these Big Five traits can encompass all descriptions of

personalities and are mutually independent. The Spearman’s correlation test was

performed to find the correlation between the Big Five profile. Extraversion is

positively correlated with Conscientiousness and Openness and negatively correlated

with Neuroticism, Agreeableness is positively correlated with Conscientiousness

and negatively correlated with Neuroticism and Conscientiousness is negatively

correlated with Neuroticism. These correlations are all significant at the 1% level
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of significance, indicating the lack of independence between the Big Five profile

measures.

The principal-component analysis was used to test if the high correlation between

the Big Five profile drives the null results. New measures of the Big Five

traits that were manually was constructed. Column (4) in Table H.1 shows that

the correlation between Extraversion and productivity being higher in the “no

punishment” treatment remains robust to this new measure. Interestingly, we find

Agreeableness and productivity to be negatively correlated the “no punishment”

treatment. Column (6) in Table I.1 shows that Agreeableness is negatively correlated

with productivity in Task 1 in the specification with gender interactions. This result

suggests that the importance of the measurement of personality traits as results

are not robust to changes in measurement. From this, we can conclude the high

correlation between the Big Five profile in the original measure might be potentially

explain some of the null results found.

5.2 External Validity

I examine if the results found in the experiment can be generalised outside of the

experiment. The three main threats to external validity are the use of artificial

tasks, use of the Big Five profile as the personality measure, and the use of the

student subject pool.

The use of the productivity measure uses an artificial task of adding up numbers

or creating words. As no actual job requires employees just to perform these tasks,

this severely limits the quantitative generalizability of the results to actual labour

market outcomes. However, most (if not all) jobs do require the performance of

some tedious basic tasks, this type of effort is captured in Task 1. Not all jobs are

creative, however, to address any problem in the workplace or even if everyday life

requires innovation to find the best solutions within given constraints and this type

of small-scale creative innovation is captured in Task 2. As actual jobs require some

aspects of the type of effort measured by Task 1 and Task 2, I argue that these

results are externally valid qualitatively.

The Big Five Model is not the only measurement of personality traits, and therefore

the use of this specific measure will limit the extent these results can be applied in

other situations. For example, different measures of locus of control, self-esteem are

used as personality measurements within the literature on personalities and labour
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market outcomes. Additional alternative measures include the Big Three, the Big

Six or the Multi-Language Seven that add or remove dimensions to the Big Five

Model. The specific use of the 44-item BFI in this thesis reduces how applicable

and comparable the findings to those in other studies. An advantage of the Big Five

Model is that it measures personality broadly and abstractly and its construction

using the lexical hypothesis, allows other measures of personality to be attributed

to an aspect of the Big Five personality traits. This feature of the Big Five Model

increases the generability of their findings.

The use of students as subjects limit the external validity of our findings. UNSW

students are a very selective population; their behavioural responses may be different

to that of the general population and hence reduce the applicability of the findings

and its external validity. An advantage of using students is that the majority have

not entered the labour force as full-time employees and this reduces the likelihood

that their personalities are determined by aspects of labour market outcomes

increasing the internal validity of our results. Importantly, as already mentioned,

Cubel et al. (2016) drew their subjects from the same subject pool, although at a

different point in time.
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Chapter 6

Conclusion

I attempted to replicate the results reported in Cubel et al. (2016) to examine

if individuals with certain personality traits are more productive than others.

Contrary to what I hypothesised, I do not find the same qualitative findings between

personality traits and productivity as in Cubel et al. (2016). Even after adjusting

both my data set and Cubel el al (2016)’s to account for the difference in the length

of the task and the between-subject treatments no significant relationship between

the Big Five profile and productivity was found. Using confidence intervals as the

measure for replication, I find I can replicate the original findings. However, this

might be driven by the large variance within the data. Manipulations to the sample

size and sample variation set suggest that the small sample size reduced accuracy and

precision of the results and is a potential reason for the null results found. Overall,

my null result is consistent with findings in the replication literature. Potential

future research can use larger sample sizes to conclusively determine if sample size

drives this null result.

In Treatment 1 I removed financial punishment for incorrect answers, to test how the

incentive scheme affects individuals’ productivity. Consistent with my hypothesis,

I find that the correlation between Extraversion and productivity is higher in the

“No punishment” treatment when compared to the Baseline. While contrary to

my hypothesis, I find no correlation between Neuroticism and productivity in the

“No Punishment” treatment. These results are robust to the additional controls of

gender, age, major, and level of study. As hypothesized, the inclusion of the control

for cognitive ability decreases the results for Extraversion in both magnitude and

significance. Using a different measure of productivity, I find the increase in correct

answers correlated with Extraversion and no punishment is partially driven by the

increase in attempts and partially the increase the accuracy of each attempt. Due to

learning effects, this effect is stronger in the first attempt than the repeated attempt.

Potential future research could use larger punishment schemes such as, for example,

increasing the punishment for incorrect answers from $0.10 to $0.50 or even $1 to

examine if these findings are robust. Other avenues can include changing the fixed

aspect of the piece rate.
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In Treatment 2, I used a creative verbal task to test how the nature of the task

changes individuals’ productivity. I find no significant differences between the effects

of Big Five profile on the productivity in Task 1 or Task 2. This result is robust

to the addition of controls of gender, age, major, level of study, and intelligence.

Interacting gender and productivity I find that gender has a significant effect on

performance. However, the combined effect of gender with each of the personality

traits does not significantly differ nor affect performance in Task 1 or Task 2. Using

different productivity measure that includes the quantity, quality and originality of

the creative performance, the result remains robust. Potential future research for

this treatment could use other creative tasks to conclusively determine whether it

was the specifics of this task that led to this null result or whether Openness simply

does not affect productivity.

The main threat to the results reported in this thesis is the measurement of

personality traits. As personality trait are self-reported, there are the potential

issues of measurement errors and response bias affecting the accuracy of the findings.

From the tests performed I find potential issues of measurement error and response

bias. This highlights the importance of how personality traits are measured.

Potential future research can compare if scores differ when there are financial

incentives for subjects that respond consistently, and the comparison of external

assessments of personalities to self-reporting to examine the extent of measurement

and response bias within the personality measures.

41



Appendix A

Table A.1: Effects of the Big Five on Payment

changing the Sample Size and Sample Variation.
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Appendix B

Table B.1: Effects of the Big Five on Productivity

(between attempts) in Treatment 1
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Appendix C

Table C.1: Significance of Non-Native English

Speakers
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Appendix D

Table D.1: Different Measures of Productivity for

Task 2
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Appendix E

Table E.1: Big Five constructed with reduced

Measurement Error
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Appendix F

Table F.1: Big Five constructed with reduced

Measurement Error

47



Appendix G

Table G.1 Cronbach’s Alpha on Internal

Consistency
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Appendix H

Table H.1: Big Five constructed with using Factor

Analysis
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Appendix I

Table I.1: Big Five constructed with using Factor

Analysis
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Appendix J

Instructions

Hello, thank you for coming. From now on, I will provide you with all necessary

information. Please listen carefully to my instructions. There is a volume control

attached to the cable of this headset in case you need to adjust the volume at any

time.

Turn your mobile phone off until the completion of the session. Communication

of any nature with any other participant is strictly forbidden. If you have any

questions, please raise your hand. You may leave the session at any time.

The objective of this session is to study the determinants of productivity in certain

tasks. This session is designed to simulate a work environment. If you follow the

instructions and focus on your task, you can earn a considerable amount of money.

A UNSW Business School Research Grant funds this research. All data collected

will be kept confidential and will be only used for scientific purposes. They are also

collected anonymously, with your name not attached.

This experiment involves three tasks and a short questionnaire. I will tell you

the instructions at the beginning of each task.

For now, it is important to know that at the end of the experiment, when everybody

has completed all tasks, the computer will select ONE of the first 2 tasks at random

(i.e., both task 1 and task 2 have an equal chance to be selected by the computer).

Your outcome in this selected task will count towards your total earnings.

In addition, you will receive your outcome of task 3 and a show-up fee of

5.Therefore, yourtotalearningsinthisexperimentwillbedeterminedbytheoutcomeofarandomlyselectedtaskfromEITHERtask1ortask2+

outcomeoftask3+5. See the summary on the Payout Rates sheet, which you will

find on your desk.

If you have any questions at this point, please raise your hand to be helped in

private. If there are no questions, I will explain the instructions for Task 1 of the
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experiment.

The first task requires you to perform a series of simple mathematical sums. For

each correct answer you provide, you will receive 50 experimental dollars. You will

lose 10 experimental dollars per incorrect answer. 100 experimental dollars is worth

1 (Australian Dollar (AUD)).

You will have 7 minutes and 30 seconds in each session. The more correct sums you

calculate, the more money you will earn. Once you have submitted your answer,

you cannot change it. Five two-digit numbers will appear on your screen. Add the

numbers and type the answer in the designated box. Click proceed once you have

entered the number. Another series of numbers will appear on the screen. Answer

as many sums as you can.

For your calculations, you may use the paper and pen provided in your workstation.

You are not allowed to use mobile phones or calculators during the session.

Remember, you only have 7 minutes and 30 seconds in each session to answer as

many sums as you can. The clock on the screen will show you how much time you

have left.

After the first part, you will have a short two minute break. Please remain seated.

I will be monitoring your performance and I will speak to you again during the break.

You will now have a two minute break, before repeating this task again. Remember,

you gain 50 experimental dollars per correct answer; you lose 10 experimental dollars

per incorrect answer. 100 experimental dollars is worth 1 AUD. The more sums you

calculate correctly, the more money you will earn.

Now is a time for you to mentally relax before repeating this task. Communication

of any nature with any other participant is strictly forbidden. Also, please keep your

mobile phone switched off. If you have any questions, please raise your hand.

This second task requires you to create words from a letterset. For each letter

of a correct word you provide, you will receive 4 experimental dollars. For example,

if you could create the word create from the letterset, as it has 6 letters, you will

earn 24 experimental dollars for that one word. 100 experimental dollars are worth 1

(Australian Dollar (AUD)). You will have 7 minutes and 30 seconds in each session.

The more correct words and longer words you create, the more money you will earn.

Once you have submitted your answer, you cannot change it.
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A 12-letter letter-set will appear on your screen. From this letter-set, create as

many English words as you can and type the answer in the designated box. Click

proceed once you have entered the word. The correct words are derived from a

dictionary and therefore, plural variations or tense variations of the same word will

count as another correct word. However, proper nouns such as names for places will

not count as a correct word.

You may use the paper and pen provided in your workstation. Remember, you

will have 7 minutes and 30 seconds in each session to create as many words as you

can. The clock on the screen will show you how much time you have left.

After this part, you will have a short two minute break. Please remain seated.

I will be monitoring your performance and I will speak to you again during the

break.

You will now have a two minute break, before repeating this task. For each letter

of a correct word you provide, you will receive 4 experimental dollars. For example,

if you could create the word create from the letterset, as it has 6 letters, you will

earn 24 experimental dollars for that one word. 100 experimental dollars are worth

1 (Australian Dollar (AUD)). The more correct words and longer words you create,

the more money you will earn.

Now is a time for you to mentally relax before repeating this task. Communication

of any nature with any other participant is strictly forbidden. Also, please keep your

mobile phone switched off. If you have any questions, please raise your hand.

This third task requires you to find the element that completes the pattern. There

are 10 patterns to complete within 3 minutes. For each pattern you complete

correctly, you will receive 50 experimental dollars. 100 experimental dollars are

worth 1 (Australian Dollar (AUD)). The more patterns you get correct, the more

money you will earn. Once you have submitted your answer, you cannot change it.

First, we will consider an example followed by explanations of the answer to it.

This is intended to show you how the patterns works.

As you can see, in this example, you are asked to complete the pattern by selecting

1 of the 6 elements depicted below the pattern. The correct answer in this case is

element D, since it is the only element that correctly completes the pattern going
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across the row and down the column. As you can see, taking the first row, the

arrows rotate 90 degrees clockwise as it moves from the left cell to right cell. The

circles also rotate 90 degrees clockwise as it moves from the left cell to right cell.

This is the same pattern for all the rows. Taking first column, the arrows rotate 90

degrees anti-clockwise as it moves down from the top cell to the bottom cell. This

is the same pattern for all the columns.

The pattern for the circles, is no line in row 1, a horizontal or vertical line in row 2

and a diagonal line in row 3. This means for the missing cell, the arrow needs to be

pointing upwards, while the line needs to be a diagonal line and therefore element

D is the right answer.

Each of the 10 patterns will be similar to this example, except that they get

progressively harder. This part of the task is timed, you will only have 3 minutes

to complete this section. The more patterns you answer correctly, the more money

you will earn. The clock on the screen will show you how much time you have left.

Now, I have a short questionnaire for you to complete. Remember, your total

earning will NOT be dependent on this questionnaire and so I kindly ask you to fill

it out carefully and truthfully. This part of the task is untimed, so take your time.

After you have completed the questionnaire, your final payment will be displayed.

Please remain seated and wait for further instruction.
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Appendix K

Big Five Personality Questionnaire

How I am in general

Here are a number of characteristics that may or may not apply to you. For example,

do you agree that you are someone who likes to spend time with others?

Please indicate the extent to which you agree or disagree with that statement.
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