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ABSTRACT
Departing from Previous research, it was hypothesized that alexithymia is associated with higher loss tolerance. This hypothesis was then extended by linking it to other personality traits related to risk taking which resulted in similar results. In this current study, this assumption is evaluated using a different approach to loss aversion where loss aversion in this research is seen as a trait rather than a state. it was then discovered that alexithymia and loss aversion had a positive directional relationship along with the Pearson correlation coefficient (r) of 0.302** and p value <0.001 obtained. The finding on a coefficient of determination (R²) of 0.0927 also strengthens the influence of alexithymia on loss aversion by a bit. Explanations for results that are contrary to the previous hypothesis as well as various possible causes are also discussed in this research. 
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Introduction
Everyday life comprises a series of outcomes derived from the decisions individuals make. Consequently, a comprehensive understanding of the information that supports expected utility in decision-making is essential, and with the increasing complexity of information encountered throughout life, the ability to make rational decisions and mitigate biases becomes increasingly crucial (Brust-Renck et al., 2021). However, humans often exhibit unreliability in this regard (Kahneman, 2011).
Humans evince bounded rationality (Simon, 1955), which can lead to tendencies such as loss aversion which implies that losses loom larger than gain (Yao & Li, 2013), founded by Kahneman and Tversky (1979, 1984). Such a simple phenomenon capable of significantly influence the decision-making process even predicting one’s possible behavior upon risky nor riskless choice (Tversky & Kahneman, 1992), which commonly referring to dissatisfactory or unfavorable condition along with increases in loss aversion tendencies (Kahneman, 2011).
Decision making is heavily influenced by emotion (Lerner et al., 2015) and so does loss aversion (Kahneman, 2011). Accordingly, competence in emotional processing (Bibby & Ferguson, 2011), comprehension of contextual information (Mrkva et al., 2020) and cognitive processing capability (Clay et al., 2017) contribute a major role in forming loss aversion tendencies and differences among people. Pertaining to that, there is a personality trait which could exert unique influence on this ability while also allegedly capable in predicting a loss aversion tendency upon some individual, namely alexithymia (Bibby & Ferguson, 2011).
Based on previous research, alexithymia is associated with higher loss tolerance (low loss aversion) (Ferguson et al., 2009) and a consistent tendency to make detrimental decisions in the IGT (Iowa Gambling Task) treatment (Zhang et al., 2017). The hypothesis was then extended by exploring the alleged relationship that exists between loss aversion and alexithymia when traits associated with risk taking such as 'sensation seeking' and other (Big 5) personality traits are controlled for (Bibby & Ferguson, 2011). Subsequently it was found that the higher the alexithymia score, the lower the loss aversion, even when sex, sensation seeking, and other personality traits were taken into account.
In those research, loss aversion was observed using the Iowa Gambling Task (IGT) and WTA/WTP instruments, which in fact measure the level of loss aversion based on one of post-treatment-behavioral marker (or state) of loss aversion rather than a person's genuine psychological traits or tendencies, while loss aversion indeed originally recognize as traits rather than a state (Lejarraga & Hertwig, 2022). This opens up the opportunities for interesting discussions upon this topic considering that loss aversion itself is still minimally discussed and studies about it should be expanded (Mukherjee, 2019).
Loss aversion is known to play a major role in the study of human decision making as it was a Nobel laureate’s topic. However, so far loss aversion has often been studied through experimental models that reveal its condition without ever touching the level of individual traits (Saefudin, 2022). Build upon that gap, this research aims to address it by exploring the alleged relationship that exists between alexithymia and loss aversion from a trait centered approach which is relatively novel to the topic. By doing so, hopefully this paper could contribute a fresh insight for science related to the topic of loss aversion, alexithymia and decision making in general.
In the other hand, the early adult development phase, ranging from 18-29 years, is a transitional period towards adulthood (Arnett et al., 2014). During this time, individuals gain independent decision-making abilities that were previously restricted, such as decisions related to alcohol and tobacco use, medical treatment, investing in the stock market, abortion, and voting for political candidates. The meet of novel experience of independence along with responsibility makes decision making in this stage of life is trickier (Halpern-Felsher et al., 2016; Icenogle & Cauffman, 2021; Strough & Bruine De Bruin, 2020). Poor judgment and decision-making during this phase can lead to behavioral issues like drug abuse, promiscuity, reckless driving, crime, and other forms of impulsive and risky behavior, often accompanied by mental health problems (Dansereau et al., 2013). 
Given to large prevalence of prospective subject, individuals aged 18-29 (Arnett et al., 2014) have been selected as the criteria for this research as it considered to possibly represent a common population the best while being in a relatively ideal position (neither too young nor too old). This choice also accounts for the demarcation of the study, which would not be feasible to accurately encompass and represent larger and more diverse population groups.

Methods
Instrumentation
Loss aversion
Loss aversion in this research is defined as an individual's tendency to be reluctant to experience losses through excessive psychological weighting of the stimulus of loss compared to the equal stimuli of gain. Regarding to that, loss aversion was observed through its 3 main components i.e. affective, cognitive, and conative according to Paraschiv & L’Haridon (2008). Neural component was excluded due to its irrelevance and observational limitations. Loss aversion in this study was a typical psychological scale instrument containing 18 item with Likert’s 7-point response format ranging from strongly disagree (1)— neutral (4)—to strongly agree (7).
Alexithymia 
Alexithymia is defined as an individual personality characteristic regarding a person's limited ability to understand and express emotions. Alexithymia in this study will be measured using the Perth alexithymia scale (PAQ) by Preece et al. (2018) which refers to its 3 components of difficulty identifying feelings (DIF), difficulty describing feelings (DDF), and external-oriented thinking (EOT). PAQ in this study also using the 7-point Likert’s response format.

Validity and Reliability
Loss aversion
A literature review related to the topic of loss aversion was previously performed, before finally the loss aversion scale instrumentation was constructed and then discussed repeatedly with the thesis supervisor; Nikmah Sofia Afiati. After the content in the scale was deemed to be sufficient to represent loss aversion, a preliminary test along with reliability test was implemented towards the instrument. The test results indicates an alpha Cronbach's value of 0.923 with a discrimination power index (rᵢₓ) of >0.4 for each item, which illustrates good overall internal consistency and reliability.
Alexithymia
PAQ is chosen was selected over TAS-20 due to its comprehensive coverage of alexithymia's dimensions and its demonstrated psychometric properties in recent research (Preece et al., 2018). Preliminary testing of the scale that conducted in this research also showed that the scale had good power of discrimination between item (rᵢₓ>0,5) and overall reliability (a=0.967) which indicates that the instrument was adequate and ready to use.

Participant
In the preliminary test, a convenience sample of 76 individuals within age range of 18-29 years old with various background was participated, data was collected through a snowball sampling method which later is used for the test of reliability and validity. Furthermore, the final amount of collected data was 112 participants (males=40, Females=72) who came from the same use of method upon different group of subjects regardless to the preliminary test. 

Procedure
The research process commenced with an extensive review of literature relevant to the study topic and title. This included examining various sources through literature studies, observations, and interviews. Based on these findings, a rationale was developed and discussed with the thesis advisor to ensure the study's direction and methodology were well-defined.
Following the literature review, the research instruments for measuring alexithymia and loss aversion were constructed. On April 24, 2024, these instruments underwent a validity assessment conducted by Nikmah Sofia Afiati as a thesis advisor. This validation confirmed the tools' accuracy and appropriateness for the research.
Preliminary tests were implemented upon the instrument. On May 25, 2024, the scales were distributed to potential subjects via Google Form. Data was collected from 76 respondents, and the data obtained was then analyzed for reliability which ultimately resulted in good suitability because it exceeded certain specified thresholds as explained before.
Once the trial is complete, the main study continues. The final version of the scale was distributed to a new group of subjects, different from the experimental subjects using a different Google Form’s URL. Its spread also occurs through social media platforms. Data collection was held starting from 7 June to 16 June 2024. 
The data collected was then analyzed using statistical software, including the analysis of descriptive, assumption, hypothetical and additional test to ensure and enrich the insight form data. The results will be discussed in the next section. 



Results
Descriptive statistics
The following table are the results of the data obtained and explained descriptively.
	Variable
	Hypothetic
	Empiric

	
	Score
	mean
	SD
	Score
	mean
	SD

	
	min
	max
	
	
	min
	max
	
	

	Alexithymia
	24
	168
	96
	24
	24
	168
	92,2
	30.3

	Loss aversion
	18
	126
	72
	18
	32
	122
	83,6
	18.7



The table contains a set of hypothetical data and the empirical results obtained. Subsequently, the data is calculated and compiled into 3 categories i.e. low, medium, high. Description of categorization upon each variable resulting in the following table.
Categorization table of Alexithymia
	Category
	Guide 
	Hypothetic
	Empiric

	
	
	N
	%
	N
	%

	High
	X ≥ (µ + 1σ)
	20
	16,39%
	17
	13,93%

	Medium 
	(µ - 1σ) ≤ X < (µ + 1σ)
	60
	53,57%
	72
	64,28%

	Low
	X < (µ - 1σ)
	32
	26.22%
	23
	18,85%



Based on the guidelines of the table above, the levels of alexithymia in the hypothetical and empirical categorization share relatively similar proportions, where overall subjects in this study had moderate levels of alexithymia (64.28%) and slightly tended to be low (18.85%>13.93 % (high)) while loss aversion in the other hand is not much different.
Categorization Table of Loss aversion
	Category
	Guide
	Hypothetic
	Empiric

	
	
	N
	%
	N
	%

	High
	X ≥ (µ + 1σ)
	42
	37,5%
	16
	13,11%

	Medium 
	(µ - 1σ) ≤ X < (µ + 1σ)
	64
	52,45%
	83
	68,03%

	Low
	X < (µ - 1σ)
	6
	4,91%
	13
	10,65%



Accordingly, the proportion of loss aversion levels in the subjects of this study also tends to be moderate (68.03%) and slightly high (13.11%>10.65% (low)). However, the results of the empirical categorization are quite deviant when compared to its hypothetical category, by the number of subjects being categorized as ‘high’ in the hypothetical formulation compared to the empirical one (37.5%>13.11%). These findings are enriching the discussion in the next section.


Assumption test
	The data normality assumption test was implemented by referring to the Shapiro-Wilk parameters, obtained in the table below.
	Descriptives

	
	Shapiro-Wilk

	 
	N
	W
	p

	Loss aversion
	
	112
	
	0.980
	
	0.099
	

	Alexithymia
	
	112
	
	0.985
	
	0.265
	

	



Based on the test results table, alexithymia obtained a p value of 0.0265 (>0.05) and loss aversion of 0.099 (>0.05), which means that both data are normally distributed.

Hypothesis test
By the finding of normally distributed data then the parametric assumption is fulfilled. Subsequently, the Pearson’s correlation was implemented upon the variables by intend to analyze the alleged relationship that exists between the variable’s alexithymia and loss aversion. Following are the results obtained
	Correlation Matrix

	 
	 
	Alexithymia
	Loss aversion

	Alexithymia
	
	Pearson's r
	
	—
	
	 
	

	Loss aversion
	
	Pearson's r
	
	0.302
	**
	—
	

	 
	
	df
	
	110
	
	—
	

	 
	
	p-value
	
	0.001
	
	—
	

	Note. * p < .05, ** p < .01, *** p < .001

	



The test results table shows that there is a significant positive relationship at the 0.001 level (r: 0.302 & p-value: 0.001) between alexithymia and loss aversion. This is contrary to the previously assumed hypothesis which stated that there is a negative relationship between the two variables. This finding will be discussed in greater detail in the subsequent section.


Additional Analysis
Additional linear regression analysis was conducted to examine the effective contribution of the alexithymia variable upon loss aversion.
	Model Fit Measures

	
	Overall Model Test

	Model
	R
	R²
	F
	df1
	df2
	p

	1
	
	0.302
	
	0.0910
	
	11.0
	
	1
	
	110
	
	0.001
	

	



The results of the linear regression analysis in the table show a coefficient of determination (R²) of 0.0910, which means that alexithymia is proven to be influencing loss aversion at a degree of 9.10%.

Discussions
This study aimed to explore the relationship between alexithymia and loss aversion among early adult subjects aged 18-29 years (Arnett et al., 2014). The hypothesis posited a negative relationship between the two based on rationalization which heavily influenced by previous research (Bibby & Ferguson, 2011). Through the Pearson’s correlation analysis, the data showed a correlation coefficient of r=0.302** and a p-value of <0.001. This indicates a positive relationship between alexithymia and loss aversion among the 112 early adult subjects in this study, which contradicts the initial hypothesis.
There are various possible factors contributing to this discrepancy, such as the presence of extraneous variables in the study, an unrepresentative sample, inadequate scale accuracy, and the relevance of previous research to the present context (Crawford, 2014). These issues will be discussed in this section.
As an overview, the majority of subjects in this study were found to have a moderate level of loss aversion in both hypothetical (52.45%) and empirical (68.03%) categorizations. This indicates a common level of fear or avoidance of loss in general, which may exhibit different dynamics in different contexts (Kahneman, 2011) and might be heavily influenced by the knowledge and information processing abilities of the subjects upon the context (Clay et al., 2017; Mrkva et al., 2020; Yao & Li, 2013), as well as their emotional regulation (Bibby & Ferguson, 2011). On the other hand, most subjects in this study also had a moderate level of alexithymia. This indicates that most subjects in this study tend to have difficulties understanding, describing, and ‘connecting’ with personal or surrounding feelings (Taylor & Bagby, 2000; Timoney & Holder, 2013)
Through statistical calculations, those two characteristics have a positive relationship represented by their variables correlation and were found to be contrary to the proposed hypothesis in this study. This is possibly due to the presence of extraneous variables in this study, which is understandable given that this study model does not involve controlled conditions like experimental studies. This can also be supported by the possibility that the subjects are not representative in terms of number or criteria (Crawford, 2014). This becomes clearer when examining previous research.
Research by Bibby & Ferguson (2011) involved sensation seeking, extraversion, and other personality dimensions. In that study, it was found that alexithymic individuals with sensation seeking and extraversion tend to have higher acceptance of potential losses, which is then interpreted as a reduction in loss aversion as these traits (alexithymia, sensation seeking, and extraversion) increase. This illustrates that additional variables may be needed as prerequisites for alexithymia and loss aversion to be negatively correlated. This leads to the finding of an anomaly.
Loss aversion is known as ‘loss loom larger than gain’ or the fear of loss that exceeds the enthusiasm for equivalent gains psychologically, which initially found through the asymmetry of weighting between gain-loss stimuli (Kahneman, 2011). Measurement of loss aversion at that time and generally today, uses WTA/WTP instruments or other 'gambling' tasks like the Iowa Gambling Task (IGT), which measure the end result or a post-treatment-behavioral marker (state) which does not illustrate its psychological basis (traits) (Georgantzís & Navarro-Martínez, 2010). Meanwhile, in this study, loss aversion was measured using a psychological scale that measures the psychological trait or tendency (Azwar, 2017), making a difference in results very possible.
The discussion regarding state vs trait of loss aversion was previously a heated topic, which concluded that loss aversion is more of a 'trait' when referring to its standard concept in Kahneman and Tversky (1979) (Lejarraga & Hertwig, 2022). This indicates that the different directions of hypotheses between this study compared to previous studies provide some insight that worth to be further examined.
Kahneman in his book (thinking fast and slow) highlights the common confusion among the public regarding to the implications of loss aversion, which was then clarified that loss aversion is more of a trait that does not always promote risk avoidance actions but can also promote risk taking—if the options presented to the subject are perceived as sufficient lose-lose condition for that (Kahneman, 2011).
In a study by Ferguson et al. (2009), Bibby and Ferguson (2011), and Zhang et al. (2017) loss aversion is concluded through the subject's willingness to take risky or even detrimental actions after being given a gambling task (IGT, WTA/WTP). which is then interpreted as a decrease in loss aversion, which at the trait level might not be appropriate.
As explained, increased loss aversion can also promote risk-taking actions if the options are perceived as a lose-lose condition by the subjects, thus might triggering the self defense mechanisms and potentially encouraging risk-taking behavior (Kahneman, 2011). In the context of alexithymia, it is suspected that the subjects' unreliability in recognizing emotional stimuli in the psychological context of gain-loss choices may limit their understanding, which resulting in the increasing of aversion to loss (loss aversion) and triggering unexpected responses such as risk-taking behavior (Chen et al., 2023; Zhang et al., 2017). The subject’s difficulty in communicating their understanding of the psychological aspects of gain-loss concepts, coupled with their tendency towards an external cognitive style, might also strengthen the ‘framing’ towards the presented options (Kahneman & Tversky, 1984) given as something not fully understood and increase the aversion to loss (loss aversion), as seen in the post-treatment conditions or data in the study by Bibby & Ferguson (2011), whose results are quite counter-intuitive.
As far as can be discussed in this study, alexithymia and loss aversion which observed in a trait-centered manner, resulting a positive form of relationship between the two as depicted in this study. Meanwhile, observing the apparent behavior marker (state) of post-treatment on loss aversion can resulting in an direction of negative relationship as found in previous studies.
Ultimately, what was revealed in this study is that alexithymia and loss aversion have a significantly positive relationship rather than a negative one, as it was also found that alexithymia has a coefficient of determination (R²) of 0.0910, meaning alexithymia influences loss aversion tendencies by 9.10%. This is likely to occur through the limited emotional comprehension ability of alexithymic subjects, which then manifests as a fear of loss.
Additionally, this study also highlights the discrepancy between hypothetical and empirical categorization results, where, following the empirical normal curve, the prevalence of subjects with 'high' loss aversion categorization is relatively less compared to its hypothetical normal curve. This is because the norm of human loss aversion is observed to be higher from the start (Kahneman, 2013) and depicted by mean calculations. Therefore, the calculation of loss aversion based on the mean tends to underestimate the level of loss aversion at the median value, which in some literature is considered more representative (Abdellaoui et al., 2007).

Conclusion 
In conclusion, the positive relationship between alexithymia and loss aversion found in this study challenges previous assumptions and suggests that the emotional regulation difficulties associated with alexithymia may play a crucial role in shaping loss aversion tendencies. Future research should aim to replicate these findings with larger, more representative samples and consider additional variables that may influence this relationship.
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