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                                                                                        4. What does the nature of compulsive buying tell us about consumer behavior in general?

                                                                6.3 Measurements

                                
                    Measurements are a necessity for predicting any hypotheses as they provide empirical observations, 
 which support the quantitative research. Thus, measurements are an essential element to 


quantitative research in science. The following chapter will take a closer look at these 


measurements by describing and elaborating on the set-up process of the conducted experiment.  



Eye-tracking set - up 


Eye-tracking is another term for visual stimulus that is registered through eye movement. After 
subjects had completed the CB scale, they were individually placed in front of an eye tracking 
computer that captures each pupil dilation, when subjects find certain products of interest.  
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Figure 10. Calibration gaze (Ohno & Mukawa, 2004)


To begin with, the subjects were instructed to focus on the middle of the screen, where a fixation 
 cross appeared in order to detect the position of the eyes. 


The computer has an integrated eye-tracking system, which registers the eye gaze through a test 
 consisting of calibration gaze (see figure 10). Infrared technique and pattern detection appears on 
 the screen. It is necessary that subjects have their eyes focused on the red dots i.e. infrared and 
 pattern detection in order to obtain a good calibration gaze. The dots appears from left to right and 
 continues on to the next line in order to detect information regarding the eyes in which stimulus are 
 sampled (Ohno & Mukawa, 2004). Subjects were told not to move their heads as this would affect 
 the calibration gaze and could cause poor data quality.   


However, subjects who wore contact lenses were a bit difficult for the eye-tracking computer to 
 register. It required several pre-tests because the eye-tracking system needed data quality of 
 minimum 90 % in order for the testing to be successful. 


The eye tracker test is an attentional test that measures pupil dilation when subjects are aroused by 
specific items. The eye-tracking device detects arousal immediately and can analyze exactly what 
subjects were looking at by first glance. The below figure on eye and gaze detection illustrates how 
the positioning of the eyes is detected and how the flow is further incorporated in the gaze tracking 
unit. The gaze tracking unit makes sure that the eye calibration is successful in order to obtain valid 
and useful data for testing.  
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Figure 11.The flow of eye and gaze detection ( Ohno & Mukawa, 2004)


The purpose of this test was not only to see when the pupil dilates, but rather to measure how 
 subjects reacted emotionally and cognitively when they were presented with pictures of high 
 fashion items, including shoes, clothes, bags and low end brands including fast moving consumer 
 goods (FMCG) such as coffee within a specific time frame. The attention towards each product was 
 thus limited to only three seconds per slide. The three seconds were valued as sufficient time for the 
 eyes to have a good look at the product and hence create a reaction, which was registered by the 
 eye-tracking system.    



The eye-tracking experiment 


There were only three steps in the eye-tracking experiment. First and second slide had a time limit 
 of three seconds. The final slide did not have a time limit because it was a continuous price scale 
 rating from 0 – 2000 DKK, which needed to be thought about before taking any action contrary to 
 the fixation cross and the picture of a product.   


Three categories consisting of high fashion products and a fourth category containing FMCG were 
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included in the experiment. The high end products were randomly chosen but with the criteria of 
 being well known brands to Danish women and in the price range of 1000 – 2000 DKK (see 
 appendix on eye tracking categories). The subjects were introduced to 40 pictures in total in the 
 eye-tracking test. The pictures were randomized in the Attention tool (Imotions, 2012) in order to be 
 varied. When the actual eye-tracking test took place, subjects were first presented with the fixation 
 cross, then a product e.g. Zara dress, which appeared on the screen. The third step consisted of 
 rating the value of an item on the continuous price scale running from 0 – 2000 DKK.  


Furthermore, the eye-tracking set-up of the thesis was very similar to the one applied by Knutson et 
 al. (2007), who measured product, price and choice by looking at brain activation through FMRI.   


Figure 12. Eye tracking structure composed by the author of the thesis


It is important to emphasize that the subjects were introduced to the eye – tracking system before 
 the experiment was initiated (see appendix- Velkommen). They were given virtual money of the 
 amount of 1.500 DKK to purchase any desired item either below or over the amount. This was done 
 to measure participants´ WTP for specific items. Theories on CB suggest that CCs would be willing 
 to pay more for items even though their amount of money are smaller than the required sum, and 
 therefore ending in a negative balance.   


Results from the Knutson (2007) study indicated that people weigh factors such as product, price, 
 choice, and fixation as important in decision making processes in relation to purchasing items. 


When people feel gain and loss from buying a specific product, it is mostly price related and what 
value it has to the consumer. This leads to the activation of the nucleus accumbens (inferior to the 
olfactory tubercle) in the brain. Prices, on the other hand, activate the insula (part of the frontal 
temporal lobes) and deactivate the mesial prefrontal cortex (executive function & anterior part of 
the frontal lobes of the brain) upon purchase decision making. In other words, people only want to 
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pay for what they perceive as a value to a given product. These theories will be further elaborated.  



Cognitive tests  


The subjects were introduced to the following four cognitive tests, which measure reaction time of a 
 task including attention and executive functions. The tests were conducted from 


http://cognitivefun.net in March 2012 in the below order.  


  Eriksen flanker test 


  Color reading Interference ( Stroop )  


  Go/No-go Visual Reaction Time 


 Visual Reaction Time 


 Cognitive Reflection test (CRT) 


Participants received an introduction to the online cognitive tests (see appendix - Introduction to 
 cognitive tests). Furthermore, I personally instructed them in the completion of each test and briefly 
 informed them about its main purpose. The subjects were placed in front of a computer in an office 
 located next to Senselab at CBS where participants were tested individually by me. Whilst the 
 subjects were completing the tests, I sat with my back to the computer screen in order not to 
 influence their results.  



The Flanker test 


The test subjects started with the flanker test, which consists of five arrows that point either left or 
 right. 


Figure 13. Eriksen Flanker Test ( Cognitivefun, 2012)


The goal is to click on the arrow key that matches the arrow in the center as quickly as possible, 
most likely within one minute per session (typically, the test has about 20 sessions). The duration 
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has been chosen to measure different input variables that compete with the response speed. For 
 instance, if the subject's response time is slow, it is equivalent to incongruent stimuli, and if the 
 reaction time is fast, it means congruent impulse inhibition (Davranche et al., 2009). i.e. Eriksen 
 Flanker test measures reaction time by cognitive attention and executive functions through response 
 speed.     



The Stroop test 


The Stroop test is a demonstration of a reaction time of a task.  


The test consists of words, written in different colors (e.g. the word “green” written in red). The 
 main target is to name the color that the word is written in, rather than reading the color that the 
 word spells (there are 20 sessions in total). Since we are proficient readers, reading is automatic, 
 and in the Stroop task it needs to be hindered when there is incongruence between the color that the 
 word spells and the color it is written in. Such incongruent situations have been shown to produce 
 longer reaction time, compared to congruent situations (i.e., when the word “red” is written in red). 


Also, studies have shown that subjects with reduced executive functions, such as schizophrenia and 
 prefrontal lesions, perform significantly worse on the incongruent task. This indicates the ability of 
 the task in measuring the performance of the executive system of the brain (please see the below 
 illustration). 


Figure 14. Stroop Effect test (Cognitivefun, 2012)


The Stroop test leads to activation of the anterior cingulate cortex in the brain that wants to solve 
 the puzzle by answering correctly. According to the online encyclopedia dictionary, the anterior 
 cingulate cortex has been defined as; “the rational cognitive functions such as reward anticipation, 
 decision-making, empathy and emotion” (encyclopedia.thefreedictionary.com). 


The test requires cognitive thinking instead of going with immediate impulses by naming the 
written color instead of the actual color of the letters. Furthermore, the Stroop task is commonly 
used in physiological contexts as it measures selective attention together with processing speed and 
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cognitive flexibility (Vakil et al., 1996). Therefore, it is an important assessment to my hypothesis 
 to include it.   



The Go/No-go Visual Reaction Time 


Thirdly, the participants completed the Go/No-go Visual Reaction Time test, which registers  


impulse reaction by measuring attention and reaction time by visual stimulus. The Go/No-go Visual 
 Reaction Time consists of a plain green dot and a patterned dot and all one has to do is to click on 
 the green dot, when it appears, and ignore the patterned dot (Cognitivefun, 2012). In other words, 
 the goal is to react as fast as possible, when the target appears, and try not be distracted by the 
 patterned dot when that appears.  


Figure 15. Green dot from the Go/No-go Visual Reaction Time (Cognitivefun, 2012)


It is the accuracy of time and the registration of visual processes that lead to 12 out of 12 sessions 
 correctly. It requires bottom-up attention in order to focus on non-expected targets, which is the case 
 for the Go/No-go Visual Reaction Time test (Müller & Krummenacher, 2006). On the contrary, it 
 requires top-down attention in stimuli that are already target defined e.g. a memory task.  


The fourth cognitive test that the subjects needed to complete was the Visual Reaction Time test that 
only measures reaction time by attentional processes. The aim of the test is to click on the green dot 
(see the figure above) when it appears, as fast as possible, as it disappears just as fast again. There 
are no distraction points to this task and the test consists of only five sessions. As previously 
mentioned, visual stimulus requires both bottom up and top down attentional processes depending 
on the task. As the subjects already have completed the Go/No-go Visual Reaction Time, this task 
only requires using top-down attention due to the repetition of the task of clicking on the green dot, 
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when it appears. Therefore, the subjects should be able to score higher completing the Visual 
 Reaction Time test as oppose to the former task, the Go/No-go Visual Reaction Time. 



The Cognitive Reflection test 


The final test that participants needed to complete was the Cognitive Reflection test (CRT) by 
 Frederick, Shane (2005). It is not a regular IQ test, but a test that solely measures time preference 
 and risk preference through cognitive reflection with fast decision-making.  


The test consists only of three questions, which are based on associative and algorithmically 
 processes and must be solved within three minutes. These types of questions are specifically 
 designed for tests in decision-making, which is supported by expected utility theory and prospect 
 theory, i.e. decision-making based on losses and gains by taking risks (BusinessDictionary, 2012). 


Expected utility theory is concerned with the probabilities of outcomes for the decision-maker. For 
 instance, a rational person would go for the highest expected utility outcome. On the other hand, 
 prospect theory is concerned with gains and losses based on values associated with outcomes and 
 decisions (weight) based on probabilities (Tversky & Kahneman, 1981).  


Time preference and risk preference are both main factors in decision-making and thus makes this 
 test interesting. The first question (See figure 16 below) seems intuitively to be easily solved, but 
 after logical and reflective effort, the answer is changed from its intuitive and initial response. 


However, the second and the third question do not seem as easy as the first one and need more 
 rational thinking than just intuitive responses.  


Figure 16. The CRT by Frederick (2005)
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There are two types of cognitive processes in the brain (System one and two), which define our 
 mechanism to act and which inhabits from the dual process theory (Kahneman and Frederick, 2002 


& Stanovich and West, 2000). System one does not require much attention, because it occurs 
 effortlessly. It deals with the instant thought that springs to mind. As for instance, when one is 
 encountered with a task that seems easy to solve. This is the case with question one in the CRT by 
 S. Frederick (2005) that seems easy and where the intuitive answer of “10 cents” appears in ones 
 mind, whereas the actual answer is “5 cents”. On the other hand, System two require effort and 
 attention and the cognitive ability to perform well on SAT scores such as the CRT (Stanovich and 
 West, 2000).  


Moreover, System one represents prior knowledge, which manifests itself in an automatic and fast 
 reactive process such as recognition of something, believes and rapid answers. As System one 
 operates automatically and unconsciously, it is only the final outcome e.g. a fast answer to a 
 question, which takes place on a conscious level. Therefore, System one has been termed “the 
 heuristics system” and the implicit system. On the contrary, System two could be termed “the 
 rational and the explicit system” as it operates within the central working memory and consists of 
 logical reasoning i.e. the exact opposite of System one (J. Evans, 2003).For instance, consider 
 figure 17, containing the Wason selection task consisting of four cards, which have a letter on one 
 side and a number on the other side. The purpose of this task is to figure out whether the statement 
 is true or false by flipping two cards that match the proposed statement. 


Figure 17. The Wason selection task (J. Evans, 2003)


Most people chose the A card or the A and 3 card, which strongly manifests itself in System one, 
also known as “matching bias” consisting of heuristic processes in this context. Furthermore, 
matching bias excludes prior knowledge and belief, which are key components of System one, but 
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instead focuses on abstract contents that interfere with these in determining choices, and challenges 
 System two. However, the correct answers to the task are the A and the 7 card, which falsifies the 
 statement by the use of System two based on logical reasoning excluding all other options (J. 


Evans, 2003). This has also been supported by Stanovich and West (2000), who define the Wason 
 selection task as being difficult and only solvable by the use of System two.    


System one and two can be correlated to the theory behind the CRT, which is the outcome of much 
 research and data. Hence, Frederick (2005) conducted data from over 3.000 US students to measure 
 the correlation between time and risk preference. 33% out of 100% of Frederick´s test subjects 
 answered all questions incorrectly, 28% got one correct, 23% had two right answers and 17% got 
 three out of three correct. This indicates that the associative and algorithmically questions were not 
 as easy as one might presume at first glance but in fact quite challenging due to the time limit 
 consisting of three minutes. These questions required cognitive considerations (System two) and not 
 intuitive responses (S. Frederick, 2005).  


Moreover, the CRT also included different risk taking options, which tested cognitive ability and 
 patience. Cognitive reflection differs from impulse reaction, but what is interesting is the correlation 
 between time preference and risk preference in decision-making.  


The conclusions on the risk preference factor showed that the CRT-high-Group (from Frederick´s 
 test group) took the risk of gambling with a higher expected value and procrastinated any reward 
 with better outcomes, whereas the CRT-low-group wanted the immediate reward with lower value. 


However, the high-scoring group did consider future outcomes as a basic factor weighing their 
 responses to monetary rewards and thus chose rewards that matched those criteria (S.Frederick, 
 2005). For example, they would not choose to have the probability of winning a slightly higher 
 amount ten years from now compared to that of 5 years due to inflation possibilities and the 
 uncertainty of the future. The results showed that CRT is correlated with patience more than any 
 other cognitive measures. However, the most interesting result was the urge for monetary outcomes 
 with an immediate option. In other words, the low-CRT group, who wanted the immediate reward, 
 was cognitively impulsive and thus willing to pay more or lose money in order to avoid the feeling 
 of waiting, which is one of the characteristics in the behavior of compulsive buyers.  


Furthermore, Frederick also tested four year old school children in the US to measure their time and 
risk preference abilities. The children could either choose to get one marshmallow straight away or 
wait two minutes in order to get two marshmallows. The children, who waited patiently, turned out 
to score higher on their IQ tests 14 years later compared to their impatient fellow students. In other 
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words, time and patience was examined, and it turned out that cognitive ability is correlated with 
 patience due to higher value of a reward. Similar studies on time and risk preference have shown 
 similar results, indicating that people with high SAT scores (standardized test for college admissions 
 in the US) have certain cognitive skills and that they choose risks and higher values. On the 


contrary, people with lower SAT scores opt for immediate reward and thus eliminate chances of 
 getting a higher value (S.Frederick, 2005 & Tversky & Kahneman, 1981). 


This behavior is seen in compulsive buyers, which is the main reason that the CRT test was 
 included.  


The subsequent section presents results conducted in this study.  



  Results


The aim of this experiment was to test if Danish female compulsive buyers, also known as 


“shopaholics” is due to lack of executive control, changed emotional reactions or a combination of 
 both. The goal was to test H1 and H2 through eye-tracking and tests consisting of executive 


functions.  
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