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

                                                                7.2 H2 - Executive functions tests results

                                
                    The following section will present results conducted from tests consisting of executive functions 
 (analysis 3) based on the following hypotheses (2). 



H
2:  CCs are associated with lower performance on cognitive tests of executive  functions, when compared to non-CCs


First, the subjects were divided into two groups according to the classification of the CB scale 
 score. Here, CCs are compared to non-CCs with significant different CB scale score: t=15.1, 
 p<0.0001). 


Second, the data distribution is both parametric and non-parametric for the executive tests. Only the 
 Stroop test is parametric and thus a two-sample t-test18 (T) is applied, whereas the Kolmogorov- 
        


17 H1: CCs are related to a stronger emotional response to shopping situations than observed in non-CC subjects.


18The two-sample t-test is used to compare if there is a significant average or a random difference between two groups. 


In other words, it measures if the variance is equal for both test groups by either rejecting or accepting the null 
hypotheses (Agresti & Franklin, 2009). This inclines for a parametric two-sample t-test due to the Stroop test, which 
measures reaction time of a task (Please see p. 38 for more information).
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Smirnov test19 (KS) is used for the non-parametric tests. The K-S test is applied to compare if there 
 is any significant difference between compulsive and non-compulsive buyers. The T-test indicates 
 the direction of the stated hypotheses. The T-test either appears on the right or on the left side of a 
 bell curve as it is parametric (Agresti & Franklin, 2009). 


Figure 23. Illustration of a bell curve


Test results show that the t-distribution seems to be more towards the left side with a higher p-value.  


  


Third, after subjects completed the four cognitive tests (Eriksen Flanker test, Stroop test, Visual 
 reaction test & the Go/No –go test), the following results appeared: 


       


19   The Kolmogorov-Smirnov test is a non-parametric comparative test, which tries to determine the significant 
probability distribution between two data sets through empirical data distribution or through a comparison of  
empirical and theoretical distribution(http://www.statsref.com/HTML/index.html?komogorov_smirnov.html)  
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* =significant with a p level of <0.05; (*)=significant with a p level of <0.1, which is acceptable due to the directional 
 hypotheses.  


Table 3. Executive functions test results 


The above results show that there are only some significant differences between CCs and non-CCs 
 based on the Stroop test. As the P-value indicates, it has a significance level of <0.05, also termed 
 the cutoff point, which rejects H2020  (Agresti & Franklin, 2009) and thus accepts H221.  This is also 
 supported by the T-values, which do not meet or exceed the critical value of 1.997 for a two sample 
 T-test.   


However, the other non-parametric tests have D- values of 0.12 and 0.17, where most p-values are > 


0.05 identifying that there are not significant differences between compulsive and non-compulsive 
        


20   H20:There is no positive relationship between lower performance on cognitive tests for CCs compared to non 
 CCs 


21  H2: There is a positive relationship between lower performance on cognitive tests for CCs compared to 
non-CCs
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buyers performance on executive tests. Hence, H20 is accepted and H2 is thus rejected. However, as 
 results show for H2 both the null and the alternative hypotheses are supported here as CCs have 
 faster reaction time compared to non-CCs (healthy subjects) implying that they are more controlled 
 by their impulses, but do not lack executive control. 


Figure 24. Comparison of CCs and non-CCs scores from the Stroop test


Figure 24 shows a comparison between compulsive and healthy subjects score based on their 
 performance on the Stroop effect.  


The normal and interfere mean score is higher for CCs, which indicates that they have slower 
 reaction times compared to the scores of non-CCs. The y-axis shows the completion time in 
 seconds. CCs are much faster, which could imply that they are more impulsive, but on the same 
 level as non-CCs, when it comes to executive control.  


This is further supported by the other executive tests; however the Visual Reaction Test does not 
 support higher impulsivity for CCs.  


To sum up, CCs do not perform significantly worse than healthy subjects on different tests of 
executive function. However, they do show signs of significantly faster response times. This will be 
further elaborated and discussed in the subsequent section. 
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  Discussion of experiment results


This section presents a discussion of the results of the experiments, which have been analyzed by 
 incorporation of existing literature and research. 


The aim of the study was to investigate if Danish female compulsive consumers are driven by 
 stronger impulses or poorer self-control than healthy test subjects. Three analyses were carried out 
 in order to answer the research question: 


1)  An eye-tacking study to measure emotional reaction through pupil dilation related to 
 shopping stimuli (Analysis 1 & 2) 


2)  A validated neuropsychological test battery was run to measure executive function (Analysis 
 3) 


A multiple regression analysis was applied in conducting the results from the eye tracking 
 experiment (analyses 1 & 2). Here, analysis 1 showed that higher scores on the CB Scale are 
 associated with stronger pupil responses to fashion products but not FMCGs. Moreover, increased 
 arousal is associated with higher WTP in non-CCs compared to CCs, where arousal does not have 
 an effect as was initially hypothesized (H122


). However, CCs did have higher emotional reactions 
 towards specific products and were thus willing to pay more, but were less aroused by them.   


This is supported by the theoretical viewpoint of the substance addiction literature, explaining that 


“shopaholics” need much more than healthy subjects in order to get a “kick” out of something. This 
 partly explains their uncontrolled shopping behavior that could result in an addiction. This behavior 
 is found in drug addicts, gamblers, sky drivers etc., who need to go to extremes in order to get a 


”kick” out of the ordinary (Bechara, 2005). 


Furthermore, the eye-tacking experiment also indicated that CCs place their decisions by the 
 bottom-up effect due to the liking aspect of stimuli that seems attractive at the purchase moment 
 (Julie et al., 2007, Laurence et al., 2010 & Neuner et al., 2005). CCs did have an affection towards 
 certain stimuli e.g. purses, but not as expected (H1) compared to that of non-CCs. The bottom up 
        


22H1: CCs are related to a stronger emotional response to shopping situations than observed in non-CC subjects. 
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effect is the most commonly used as the senses affect the decision making process. This is seen by 
 the fast response one´s senses have when encountered with something that grasps the attention or 
 something that can be associated with (working memory) and feel (Baars & Gage, 2010).  


The theory on the bottom up affect also supports the findings of analysis 3, which involved 
 neurophysiological tests. This analysis demonstrated that CCs do not lack-self control as stated in 
 most literature on this topic (Joël Billieux et al., 2008, Julie et al., 2007 & Arnold & Reynolds, 
 2003). Nevertheless, analysis 3 showed that CCs were faster at completing cognitive tests than 
 non-CCs. In other words, CCs do not have lower executive functions than non-CCs, but they do react 
 faster, which is an indication of insensitivity to stimuli.  


That CCs do not have lower executive functions than non-CCs, but react faster, is rather an 
 unexpected finding as it contradicts existing literature on compulsive buying and thus leads to the 
 rejection of H223


.  Hence, data from analyses 1 & 2 suggests that “shopaholics” are less emotionally 
 aroused and have no significant change in executive function. These results indicate that CCs do not 
 have an impulse control disorder, but merely react faster in solving cognitive tests and have strong 
 affection towards certain stimuli. These results are also supported by consumer behavior and 
 neuroscientific literature, which conclude that compulsive buyers have stronger affection towards 
 stimulus compared to healthy subjects (Chartrand et al., 2008, Baars & Gage, 2010, Plassmann et 
 al., 2012, Laurence et al., 2010 & Neuner et al., 2005).  


Nevertheless, the data from analysis 3 does not reveal anything about CCs making more mistakes 
 on the executive tests compared to that of non-CCs due to the fast completion time. This is therefore 
 worth discussing, but due to limited data from the experiment, it is not possible to present factual 
 percentage. It is definitely something that should be further examined as the theoretical viewpoint 
 suggests that CCs are prone to lack self-control and thus act impulsively in most situations without 
 much over-thinking to certain matters such as shopping and monetary outcomes.  


The result findings from the eye-tracking experiment (analyses 1&2) leads to the discussion of the 
 gratification of immediate reward outcomes, where CCs fail to make use of arousal as a guide, 
 when making monetary decisions and thus fail to have an “ error” signal that make them pay more 
        


23H2:  CCs is associated with lower performance on cognitive tests of executive functions, when compared to non-CCs
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money. Thus, the data from analysis 1 suggests that CCs may end up in depression and financial 
 difficulties because their emotional system is out of order, when making these decisions.  


Bechara ´s (2005) study on decision making, impulse control and loss of willpower to resist drugs, 
 showed that the will to control one´s decisions is weakened when the VMPC24 is damaged. Hence, 
 it leads to automatic sensory-driven behavior, which results in preference of immediate reward at 
 the cost of negative future outcomes. This is exactly what the test results from the eye-tacking 
 experiment show, in which case CCs are willing to pay more for products than healthy subjects 
 although their arousal level is lower.  


Moreover, Bechara´s study (2005) emphasized on the neural systems that need to cooperate in order 
 to have self-control and not be affected by everything that pleases the sensory-driven area of the 
 brain. Brain regions involved in voluntary action include the VMPC, which also links closely to the 
 insula and somatosensory cortices i.e. emotions and feelings, as well as the dorsolateral area of the 
 prefrontal cortex together with hippocampus, memory area of the brain. These brain regions are 
 needed for any decisions to take place and if there is damage to the VMPC, which links these areas 
 together, it leads to poor decision making and social functioning along with higher automatic 
 stimulus. 


CB is a perfect example to manifest the gravity of poor decision making. However, this does not 
 apply to the experiment test group (CCs), but it does imply that CCs have sensory-driven behavior, 
 which leads to future negative cost outcomes, as the results from analysis 1 & 2 have demonstrated.   


Addiction is one of the terms that describes the condition of CB and usually CCs are not aware of 
 the addiction themselves or are in denial about it. However, damage in the more posterior region of 
 the VMPC, including the anterior cingulate and the basal forebrain, leads to lower control of the 
 impulse inhibition compared to that of healthy subjects. Not only does it relate to poor impulse 
 control, but it also affects the lateral orbitofrontal and dorsolateral areas of the prefrontal cortex that 
 signifies strong urge to experience immediate impulsivity. This immediate need to experience 
 something gives one the feeling of adrenalin, pleasure, a happy state etc., which usually occurs in a 
 negative correlation as it turns out to be an addiction. It also affects executive attention as the ability 
 to focus on something diminishes. Nonetheless, there is a distinction between damage in the VMPC 
 and hence being addicted to something, and being a compulsive buyer without any damage to that 
        


24  Ventromedial prefrontal cortex 
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 region.  


When relating the findings from Becahara´s study to the results of the experiment of this study 
 (analyses 1, 2 & 3), it shows that none of the subjects had damaged their VMPC. However, the 
 arousal level was low at CCs, which indicates that they need to experience something more intense 
 to get to the same level as non-CCs. 


On one hand, analysis 1 indicated that subjects were sensory-driven and had poor impulse control, 
 which resulted in poor decision-making in shopping correlations, but on the other hand, it indicated 
 that they were aware of their shopping addiction. Nonetheless, the subjects did not consider CB a 
 severe problem to themselves as long as it did not involve huge debt payments to the bank (see 
 appendix on executive functions result score in excel).  


Moreover, the subjects did not lack self-control, which was evident through the completion of the 
 executive functions tests, of which the scores were either average or high. CCs would have lacked 
 self-control if their scores had been low(see appendix on executive functions result score in excel).  


When incorporating the theory on executive functions with the performance of cognitive tests of 
 this study, it was clear from analysis 3 and thus the rejection of hypotheses 225 that CCs did not lack 
 self-control or had any damage to the PFC along with the frontal lobes. As stated above, if there 
 would have been any damage to these regions, the test results would have revealed this.   


To sum up, the results from the experiment have shown that Danish female compulsive buyers have 
 sensory-driven behavior and that they are mainly driven by impulses.  


The findings of the experiment results are highly interesting as they contradict current theory and 
 research on the topic, that claim compulsive buyers either lack self-control or are driven by 
 impulses. It is obvious from analysis 3 that CCs do not have lower executive functions as 
 hypothesized (H2) and that their level of arousal is much lower compared to that of non-CCs. 


Moreover, CCs were willing to pay more for certain products such as for example purses although 
 the emotional involvement was not as high as expected. Due to this, H126 was somehow supported.


       


25 H2:  CCs is associated with lower performance on cognitive tests of executive functions, when compared to non-CC 
 subjects


26   H1: CCs are related to a stronger emotional response to shopping situations than observed in non-CC subjects. 
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The results from this experiment lead to higher insight on the decision-making process when 
 consumers make a choice. Furthermore, it enhances the knowledge on what consumers would 
 prefer to pay for specific brands induced by emotional reaction by the use of neuromarketing 
 methods. This will be further elaborated under future research perspectives. 



   Experiment quality evaluation


When an experiment is conducted, it requires a quality evaluation in order to verify test results. The 
following section will evaluate on the experiment applied from a validity and reliability viewpoint.  
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