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Abstract 

The ways that individuals process information are different across people. When 

they face a certain kind of product information format, they usually have different 

reactions; it can even affect their ability to recall the content. In this study 

relationship among product information presentation format, cognitive style 

(visualizer and verbalizer in precise), involvement level is examined. Order effect 

and size effect are expected for word clouds and list of statements (information 

presentation format). Also size, order and cognitive styles are considered to 

influence recall rate that is intervened by involvement level. As a result, it was 

found that the both size effect and order effect are partially supported. However the 

outcome effect of cognitive style on recall rate did not match as was predicted, 

moreover involvement level did not show any effects except for the dimension of 

hedonic value, it somehow has negative relationship with the recall rate when the 

product investigated was hotel. 

 

 

Key words: involvement level, cognitive style, product information, word clouds, 

list of statement  
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Introduction 

When customers purchase products in their daily life, they see all kinds of 

product information. Some of them are listed, some of them are put in a narrative 

way while some other of them combine words with pictures. It is reasonable to 

assume that different formats of product information may perform differently 

among products and customers. This study investigates the relationship among 

cognitive style, involvement level and product information presentation format 

by having a test on product information recall. The product information 

presentation formats are word cloud and list of statements. A word cloud is a 

concise way to summarize the main ideas of a content or text with most 

frequently used words. Nowadays word clouds are increasingly used to draw the 

main idea of some written material, speech or even the board committee 

documents (Atenstaedt, 2012). As companies have there own right to choose the 

way of information being displayed. It is assumed that there is high potential that 

word cloud can serve as product information presentation format. The product 

information-presenting format could be done differently for customers with 

different thinking styles or for customers at different stages in the purchase 

process (relate to involvement level).  

 

To examine the causes of the different recall rate among respondents, 

involvement level towards a product and the cognitive style of a person should 

not be ignored. Research of Okechuku (1992) reported ‘involvement levels do 

affect behavioral intentions’. Research of Dunn and Reddix (1991) shows that ‘for 

the expository passage, which has been selected to favor analytic, sequential, and 

organizational processing, Analytic participants recalled significantly more than 

Wholistics, while Analytics recalling a smaller proportion of the metaphoric 

material.’ In here Analytics are similar to Verbalizers and Wholistics are similar 
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to Visualizers. They are both about information processing style. People with 

different cognitive styles consequently recalls differently. In the case of display 

product information on a website, cognitive styles can be revealed by clicking 

behavior of a customer (Hauser et al. 2009). Based on which, firms can optimize 

its information presentation format. 

 

As for the extension of the study, some interaction effects are examined. For 

example to see whether cognitive style of a respondent affect size effect and 

order effect. How would involvement level intervene the effect of size and order. 

 

The thesis is organized as follows. First, theoretical background is presented to 

support the basic theory, and hypotheses are proposed followed with a general 

overview of methodology. Third, clean data and preparation for analysis. Fourth, 

the test results are presented and interpreted. And last a conclusion and 

discussion are presented with some limitations. 

Theoretical Backgrounds 

A word cloud (or named as tag cloud) is a concise way to summarize the main 

ideas of a content or text with the most frequently used words. Larger the word 

is more important and more frequently mentioned the word is. It is a kind of 

‘weighted list’. There are 3 main types of word cloud; the first type counts the 

frequency of each item, the second type is also about frequency, however it is the 

aggregated frequencies over all the text and items that are inputted. The third 

and last one is about categories, which size illustrates the number of categories. 

A typical word cloud is in a shape of rectangular with different size/ fonts of 

words. See Figure 1 for a visual example. The word cloud in Figure 1 indicates the 

population of each country. Countries that have the largest population are (China, 
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India and etc.) demonstrated by the largest words. Not only the size has a 

difference but also colors have different meanings. China and India are displayed 

with red, the most dominant color in the word cloud. 

 

  

 

Figure 1: typical word clouds -- from Wikipedia1  

 

Nowadays word clouds are increasingly used to draw the main idea of some 

written material, speech or even the board committee documents. It has been 

used in politics, business and education, few has been employed for product 

information (Atenstaedt, 2012). Figure 2 on the next page is one of the word 

clouds used in the survey for this study. 

                                                        

1 http://en.wikipedia.org/wiki/File:Word_population_tagcloud_2011.png  

 

http://en.wikipedia.org/wiki/File:Word_population_tagcloud_2011.png
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Figure 2: Word Cloud used for presenting hotel information 

 

With word clouds firms can manipulate the size of each attribute a product/ 

service has. The most outstanding attribute that can attract customers should get 

more attention than others. Such as in Figure 2, the term Champs-Elysees is the 

biggest, which we can then infer the hotel is proud of its location and want 

people to see it at the first glance. It is presented in a picture format, with only 

key words exist. The word cloud helps people to grasp the idea of the content 

rather quickly, which the content is simple and clear. Word cloud is not new 

anymore, quite a lot researches can be found. One of them is the research of Scott 

Bateman, Carl Gutwin, and Miguel Nacenta(2008)’s, they found out that the size 

of font, weight of font are stronger in effects than number of words. Word clouds 

help people to understand the content quickly, people usually scan rather than 

read them (Rivadeneria et al. 2007).  

 

With this study, ‘list of statements’ would be compared with ‘word clouds’ in the 

product information dimension.  

 

Talking about ‘list of statements’, it is a widely used product information 

presentation format. It is a clarified, well-explained way of introducing a product. 

Automobile makers, real estate manager, cellphone sellers and even detergent 
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manufactures are using this product information format. Please see the 

information presentation format below, which is used for the survey. 

 

The figure below is the responding list of statements used for hotel information. 

Compare with the word cloud in figure 2, several different points can be found. 

Figure 3: list of statements used for presenting hotel information 

Information are more in details for list of statements, they are no longer in key 

words but in sentences. It has an order for the statements compared with word 

cloud.  

 

The research of Ward and Tan(2010) investigated the list length effects and 

order effect -- short memories for list of words. The research was aimed to 

promote greater theoretical integration between two highly important and 
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widely used test of immediate memory (immediate serial recall and immediate 

free recall). The results indicate a decreasing sign of the proportion of words that 

recalled correctly with an increasing length of the list. On the other hand, 

participants recalled the list started with the first word for short list generally, 

however for longer lists, this tendency decreased. ‘Participants tend to initiate 

recall with the very first list item in all immediate memory tasks with short list, 

even when they are not strictly required to do so. The two tests are more similar 

than has been previously assumed.’ It then is reasonable to assume that when the 

list gets longer the tendency to recall the front statements decrease.  

 

On the other hand what would happen to the biggest word in a word cloud when 

the size of word cloud increases? As no related literature has been found for this, 

it will be tested here as a term corresponds to hypothesis 1 c).  

 

Thus hypothesis 1: a) statements listed in the front are more correctly recalled than 

the ones listed after. b) bigger size words in a word cloud are given more attention 

thus better recalled. c) when the list gets longer the probability to recall the 

statements in the front decreases, d) whilst the biggest words stays dominant even 

when the number of words increase.  

 

During the past decades, researchers and practitioners have been working on 

cognitive styles to help improving management ways, thus to generate higher 

values. People have various cognitive styles when processing information. 

Cognitive style or "thinking style" is a way to describe an individual’s preferred 

way of thinking; it is the way to perceive and remember information (Messcik. S 

1976). Cognitive styles can be mainly divided into four categories. Conceived as 

leader vs follower, visual vs verbal, impulsive vs deliberative, reader vs listener 

(Hauser at el. 2009). Word cloud is in picture mode while list of statements is in 
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verbal mode. It is assumed that among the four cognitive style segments, visual 

and verbal has the most direct relation to product information presentation 

format. And for simplicity, in this study only one of the cognitive style segments, 

visual vs verbal, is selected and discussed. A verbalizer learns and processes 

information better with verbal materials, whereas a visualizer learns and 

processes information with visual materials (Laura J, Massa, Richard E, Mayer, 

2006). A verbalizer enjoys word games, prefer to read articles than watch 

pictures or videos whilst a visualizer is more image oriented, visual games 

oriented.  

 

It was further developed and applied by Mendelson and Thorson(2004) in a 

research of ‘how verbalizer and visualizer process newspaper information.’ The 

study shows people with high verbalizer scores will tend to be more interested in 

stories than those with low verbalizer scores. A person’s visualizing style did not 

help in recall a story content, however verbalizing style did, no matter there is 

the presence of a photo or not. Verbalizers recall better than visualizers with the 

newspaper content.  

 

Former study conducted by Jiang et al. (2007) indicates the effect of image 

incompatibility on information processing. Visualizer value the hotel less 

favorably when the image is incompatible with the verbal description than is 

compatible, however verbalizers are not affected significantly. Also the research 

of Robert et al.(2008) shows pictures increased participants’ evaluations of 

vacations that were described in a narrative way, while decreased favorableness 

of unordered list. But none of the studies has researched into the relationship 

among cognitive style, level of involvement when purchasing and the information 

set of word clouds and list of attributes. In a word visualizers care about the 

picture presented and the picture affects the recall rate. Knowing the fact that 
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word cloud is in picture mode while list of statements is enriched by its content. 

 

Thus hypothesis 2: Visualizers and verbalizers are different in ability of 

remembering word clouds and list of statements (as product information), which in 

specific a) people get higher visualizer score than verbalizer score recall word 

clouds better b) people get higher verbalizer score than visualizer score recall list of 

statements better. 

 

When making a decision of advertising strategy, the degree of involvement now is 

one of the important facets (Ray 1982, Tothschild 1979, Vaughn 1980). In theory, 

involvement level is seen on a base of individual. It is common to have a number 

of different consequences on consumer behavior. Depending on the individual’s 

involvement level, decision process and choices can differ greatly. Processing 

communication is also a crucial element for consumers; behavior of choosing 

product and the level affected by product information provided should change 

depend on the involvement level. Not only the level of involvement matters, the 

types of involvement also play an important role (Laurent and Kapferer, 1985). 

People buy products not just to satisfy their basic needs but for what they mean. 

There should be congruence between the lifestyle and product meaning (Levy 

1963). It is also indicated by Laurent and Kapferer (1985) that when risk of 

mispurchase is high consumers have higher probability to be highly involved. 

Durable goods are under the same circumstance. There are 5 distinct facets (it 

was 4 in the article published 1985 and then Laurent and Kapferer found that 

interest is also an important facet in another article published in 1986) of 

involvement profiles listed as follows: 

 

1. The perceived importance of mispurchase 

2. The subjective probability of mispurchase 
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3. The hedonic value of the product class 

4. The perceived sign value of the product class 

5. Interest as enduring relationship with the product class 

 

It is not sufficient to examine one facet, the combination of the full profile 

generate insights. The multiple product lines meet the 5 dominant facets listed 

above (Laurent & Kapferer, 1985).  

 

When perceived importance of mispurchase is high, that is when the price is 

higher; people will usually think more as they make decisions. They will compare 

among products and willing to know more of the product. In the case of durable 

goods, one has to use for a long time, has to bear it if it is not the right ‘thing’. 

They face the same situation when the subjective probability of mispurchase is 

high. When hedonic value is high, in this case for example for those people who 

enjoys taking high quality photos are more concerned about the parameters in 

detail, therefore these kinds of customers probably prefers product information 

in list of statements. They want to know the exact figures of the camera. Whereas 

word clouds help people to learn something quickly, it is an interesting, brief and 

clear way of introducing a product. It can only provide the most outstanding 

attributes in a rhetoric way. 

 

Thus hypothesis 3: preferences of product information would change when the 

involvement level is different. a) When there is high involvement in purchasing 

things, people prefer product information provided with list of statements over 

word clouds. b) When there is low involvement in purchasing things, people prefer 

product information provided with word clouds over list of statements. 

 

To sum up the hypotheses above, we know that list of statements has order effect 
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that statements in the front are more easily recalled and bigger size words are 

given more attention in a word cloud. Visualizers prefer word clouds as product 

information while verbalizers like and remember the content of list of statements 

better under the circumstance that with high level of involvement. Inspired by 

the conclusion of Mendelson and Thorson (2004)’s research that visualizers 

recall better if a picture is present while the picture does not affect verbalizers. 

Furthermore, research of Jiang et al. (2007) shows that when the image is 

incompatible with contents for hotel information, visualizers value less favorably 

for the hotel. We can conclude that visualizers and verbalizers are not indifferent 

in sensitiveness towards various information formats. And if all the hypotheses 

above are true, then refer to the hypotheses above we can assume:  

 

Hypothesis 4: a) visualizers are more sensitive to size effect of word clouds than 

order effect of list of statements. b) Verbalizers are more sensitive to order effect of 

the list of statements than size effect of the word clouds. 

 

The hypothesized relationship among product information, involvement level, 

cognitive style and purchase information are as Figure 4 below.  

 

 

Figure 4 

 

Recall  

Involvement 
Level 

Product 
Information 
presentation 

format 

 

Cognitive Styles 
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Questionnaire Design 

To investigate and verify the relationships, a questionnaire consists of the 

following elements will be conducted. Figure 5 shows the whole process. 

 

 

Figure 5 

 

The products chosen for this study are camera (SLR camera and Compact camera. 

SLR and Compact for short below), hotel and detergent. To show the different 

level of involvement, the products are tested in pairs. As the quality of photos 

taken by smart phone is getting better, compact camera is losing its market share; 

it gives a good example of the lower bound of involvement level in the perceived 

value dimension. Hotel is perceived very individual dependent kind of product, 

the level of involvement can vary quite a lot among people, while detergent is one 

of the necessity. The first section of the questionnaire would be the involvement 

level scale (Laurent and Kapferer, 1985; Bearden and Netemeyer Handbook of 

Marketing Scales, 1999) for each product; it is used to measure how each 

respondent value the product chosen. Thus to see whether those ‘really care’ 

people and ‘do not care’ people differs in ability to remember the attributes of 

the products.  
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In order to compare effects between groups, 8 product information sets are 

displayed in separate questionnaires at the second stage. For each respondent 

they only see one out of eight sets, which will pop up randomly when he/she 

clicks the link.  

 

1. Compact information in list of statement & SLR information in word clouds.  

2. Compact information in word clouds & SLR information in list of statements.  

3. Compact information in list of statements with different order of the 

statements compare to the first information set & SLR information in word 

clouds with different layout compare to the first information set.  

4. Compact information in word clouds with different layout compare to the 

first information set & SLR information in list of statements with different 

order of the statements compare to the first information set.  

 

With group 3 & 4, it is able to test order effect and size effect. (See Table 1 for 

simplicity.) 

 

 

Table 1 

 

5. Detergent information in list of statement & HOTEL information in word 

clouds.  

6. Detergent information in word clouds & HOTEL information in list of 

Product 
Type  

 

GROUP 1 

 

 

GROUP 2 

 

 

GROUP 3 

 

GROUP 4 

      SLR CAMERA                     COMPACT CAMERA 

     Word Clouds                       List of Statements  

  List of Statements                     Word Clouds 

 WL(change size)      List of S. (change order) -- compared with 
group 1  

List of S. (change order)        WL(change size) -- compared with 
group 2 
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statements.  

7. Detergent information in list of statements with different order of the 

statements compare to the first information set & HOTEL information in 

word clouds with different layout compare to the first information set.  

8. Detergent information in word clouds with different layout compare to the 

first information set & HOTEL information in list of statements with 

different order of the statements compare to the first information set.  

 

With group 7 & 8, it is able to test order effect and size effect. (See Table 2 for 

simplicity.) 

 

 

Table 2 

 

Third, to measure whether a person is a visualizer or a verbalizer, VVQ 

(visualizer-verbalizer questionnaire) is used. VVQ is a questionnaire consists of 

15 information processing related questions, which was first proposed by 

Richardson(1977) based on the study of Pavio(1971) whom developed a 86-item 

questionnaire about thinking. According to Childers et al.(1985), it is indicated 

that the VVQ measure is of poor internal consistency and low reliability. 

Therefore Childers conducted additional research of improving the scale. The 15- 

item scale was changed into a 22-item scale, and the response alternatives 

increased to 5(Kirbey et al. 1988), which the original method has only ‘yes’ and 

Product 
Type  

 

GROUP 5 

 

 

GROUP 6 

 

 

GROUP 7 

 

GROUP 8 

       HOTEL                           DETERGENT 

     Word Clouds                       List of Statements  

  List of Statements                     Word Clouds 

 WL(change size)      List of S. (change order) -- compared with 
group 5  

List of S. (change order)        WL(change size) -- compared with 
group 6 
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‘no’ response alternatives. The 22-item scale increased internal consistency and 

reliability. Hence the developed scale is used for this study. Respondents should 

answer VVQ thus to measure their cognitive style; followed with some personal 

questions, which can be used to distinguish the possible moderating effect. There 

will be list of questions asked to test whether respondents remember what is 

shown in the product information previously. Together with the ‘true’ statements, 

some ‘false’ statements are listed to ‘confuse’ them. The statements are shuffled 

that they are not displayed in the same order as people have seen in the product 

information. In addition, if one gets right for the ‘true’ statement, he gets one 

point; if he thought the ‘false’ statement is right, then he gets minus one point. 

There are around 10-16 questions in total for each kind of product. The correct 

rate will be counted and used for analysis. Finally, respondents will choose the 

preferred information format for SLR camera, compact camera, hotel and 

detergent. 

 

There are 8 versions of questionnaire in total due to the long length. 

Respondents might get really tired and not willing to make choices, thus one 

respondent is only asked to review one group of product and product 

information. 

 

For full questionnaire please go to appendix 1. 

General Overview of Methodology 

Before analyzing the data, it is helpful to have an overview of the methods used 

here. Based on the data collected and hypotheses, linear regression, logistic 

regression and one-way ANOVA are used for analysis.  
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For hypothesis 1, size effect of word clouds and order effect of list of statements 

are tested. Figure 6 & 7 below are examples of product information for SLR 

camera in word cloud format. 2 figures contain the exactly same information 

except there is size difference for some of the words. To create a word cloud, you 

need to input a bunch of text first, which ‘WORDLE’ (a software used for creating 

word clouds) will count for the frequency a word is mentioned in the text, the 

biggest words indicate that it is mentioned the most. For convenience, the word 

size is scaled from 1-5, which 1 stands for the smallest words in the figure and 5 

stands for the biggest words. If a word were mentioned once in the text it would 

be too small for a respondent to recognize. Therefore each word is mentioned at 

least twice. Thus for simplicity a word size 1 means the word/phrase is 

mentioned twice in the text inputted and 5 means the word/phrase is mentioned 

6 times.  

  

 Figure 6: Word Clouds for SLR camera 1      Figure 7: Word Clouds for SLR camera 2 

 

Pictures shown above have multiple colors, which may affect the probability of 

recalling a certain word. In the real questionnaire all black and white word 

clouds are used to avoid such color effect. 

 

Respondents are asked questions about the information they have seen, to test 

whether they can recall the content. Linear Regression is used and the function is 

as below: 
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           (1) 

* Yi = mean centered (for each respondent) recall rate for each word,  size = 1/2/3/4/5 which size here is 

dummy variable size2=1 means the word size is 2, size3=1 word size is 3, size4=1 word size is 4, size5=1 

word size is 5, when all of them is equivalent to 0 word size is 1.  vis.ver = score that a respondent get by 

answering VVQ,  inv.lev = involvement level 

 

Based on the mean centered variables, individual specific level effects cannot be 

estimated. So another approach with average recall rate as dependent variable is 

used to estimate the individual level effects.  

 

                                                               (2) 

* Yi = average recall rate,  product = product category,  inv.lev = involvement level,  inv.lev*product = 

interaction effect of involvement level and product category 

 

Note that this is also applied under the occasion of list of statements. 

 

Involvement level is hard to measure directly hence proxy is needed. Luckily, the 

handbook of marketing scales introduced a lot of scales, among which the one 

invented by Laurent and Kapferer suits this study the best. They view 

involvement in 5 dimensions. The CIP (Consumer Involvement level) is consisted 

of 16 Likert-type statements from totally disagree to totally agree, which are all 

scored on a 5-point basis. Validity was tested, internal consistency reliability for 

perceived importance of the product, symbolic or sign value, hedonic value, 

perceived importance of the negative consequences of a poor choice, and 

probability of making a poor choice were 0.80, 0.90, 0.88, 0.82 and 0.72 

respectively (Bearden and Netemeyer, Handbook of Marketing Scales, 1999). 
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Later they found out that the perceived risk of the negative consequences of a 

poor choice is not a facet that dominates. Therefore, it was combined with the 

facet of product risk, and the estimates get to 0.82. Since the 4 facets only explain 

66% of the variance, ‘interest’ is added as the fifth facet in CIP. 

 

The items represent different facets. For items 1 to 3, perceived product 

‘importance/ risk is measured’. ‘Probability of a mispurchase’ is represented by 

item 4 to item 7. Items 8 to 10 are about the facet of ‘perceived symbolic/sign’, 

whereas items 11 to 13, 14 to 16 represent ‘hedonic pleasure’ and ’interest’ 

respectively. 

 

With logistic regression size effect of a word cloud is measured, it is applied to 

each word cloud picture. To verify the relationship of size and possibility to recall 

successfully, ANOVA is applied to test whether the means of several groups are 

equal.  

 

In order to test the sensitiveness of size change towards visualizer score, an 

interaction variable of size and vis.ver score might be helpful. Indicating when 

size increase by 1 how will recall rate change when vvq score is increased by 

1(due to there are two facets of scores, visual score and verbal score, coded they 

should each interact with size.). Just need to generalize Eq 1 a little bit, see Eq 3 

below: 

 

                                                       

                                                              

                                                                   (3) 

* Yi = mean centered (of each respondent) recall rate for each word,  size = 1/2/3/4/5 which size here is 

dummy variable size2=1 means the word size is 2, size3=1 word size is 3, size4=1 word size is 4, size5=1 
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word size is 5, when all of them is equivalent to 0 word size is 1,  vis.ver = score that a respondent get by 

answering VVQ,  inv.lev = involvement level,  size*vis.ver = interaction effect of cognitive style and size, it 

is either visual score or verbal score. 

 

So far we have talked about size effect, order effect is measured as follows. 

 

Suppose there are 20 statements in a product information list. The list can be 

divided into 3 sections; the first 3 statements belong to section 1, the last 3 

statements belong to section 3 while the statements in the middle belong to 

section 2. We test the average recall rate of each section. In fact for the products 

chosen for this study, the length of list of statements differs among each other. 

Some of them have 10 statements whereas the others have 14 and 15 statements.  

 

Now that the list is in sections, we can apply the same model we used for 

measuring size effect. However instead of using ‘whether a respondent can recall 

a certain statement’, ‘the average recall rate for each section’ is used. As ‘section’ 

is not a continuous variable, dummy variables can be used as ‘proxy’ variables, in 

another word, numeric stand-ins in the model. The average successful recall rate 

is counted for each section.  

 

                                                          (4) 

* Yi = average recall rate of each section,  sec = section which section 3 is served as section constant,  

vis.ver = score that a respondent get by answering VVQ,  inv.lev = involvement level  

 

In hypothesis 1, it is also mentioned that when the list of statements gets longer 

the recall rate for the first sections will decrease. To test this, ANOVA is needed. 

Whether the means of the successful recalling rate for the 1st, 2nd section are 

equal for different length of list of statements. 
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To test the sensitiveness of people who has different cognitive styles towards 

order effect, run the test separately with subgroups of visual score and verbal 

score is crucial. Elaborate the model by including interaction variable of ‘section’ 

and ‘vis.ver’.  

 

                                                            

                                                                                 

(5) 

 

Till now hypothesis 1 and hypothesis 4 can be verified according to the models 

above. 

 

As for hypothesis 2, one-way ANOVA test is used to measure whether the means 

of right answers vary among different groups, for example visualizer group and 

verbalizer group. The respondents are required to answer several (the number 

depends on how much information was shown before) questions for each 

product information set, thus to test how well do they remember the product 

information. Correct rate serves as dependent variable and cognitive style as 

independent variable. 

 

In order to test how involvement level will influence a respondent making choice 

of product information, choice based conjoint analysis is applied. Which utility of 

a certain product and product information combination is tested. The dependent 

variable is whether respondents choose word cloud or list of statements for 

certain kind of product. The formula is written as follows:  

 

                                                                (6) 
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*Yi = probability of choosing a certain kind of information format, vis.ver = the visual score and verbal score 

of a respondent, inv.lev_product= involvement level of a certain product 

 

With this model it would be clear that how would it be affected if the level of 

involvement increases or decreases by one. 

 

All the hypotheses can be tested with the questionnaire.  

Data Cleaning 

The analysis starts from cleaning data. There are 209 valid questionnaires in 

total with 115 female respondents and 89 male respondents and 5 missing 

values for gender.  

 

Delete invalid responses and dealing with missing items 

The data was collected both online and offline. There were 310 responses at first 

in total including the ones that collected in the university (off-line). A lot of 

invalid answer sheets exist, that is probably due to that part of the respondents 

are not familiar with online survey or the survey was too long to get their 

patience.   

 

Responses that under 80% completions are deleted, 209 responses remained. 

However there is still some missing items. For the remained missing items, it 

should be tested whether it is possible to use expectation maximization or not, 

which it requires the data is missing completely at random. After applying the 

missing value analysis EM, the null hypothesis of random missing is rejected. 
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Note that the independent variables don’t have normal distribution, thus 

assumptions violated. For simplicity, for the missing data of scales (involvement 

level and VVQ) mean series is applied. For the variables that are categorical, 

listwise deletion is used when running tests.  

 

The limitation is that the outcome might be biased because that the data is not 

MCAR. List-wise deletion often produces unbiased regression slope estimates as 

long as missingness is not a function of outcome variable. 

 

There are 8 groups with different questionnaires; all of respondents are required 

to answer questions about the involvement level (for the products tested), a VVQ 

for measuring cognitive style. As they have almost the same data format, it is 

possible to combine all the data into one sheet for the convenience of analysis. 

However, the number of questions asked for recalling words in word clouds and 

statements in list of statements are different. Some have more questions than 

others, some don’t. 2 groups within 8 groups are in a pair, which shares the same 

questions for the recall session. They are groups 3&8, 2&5, 6&7 and 1&4.  

Compute Variables 

When creating variables of recalling word cloud, the groups that have most 

recalling questions determine the number of variables. For example, groups 3&8 

have 14 questions, and then 14 variables are created. For the groups that only 

have 12 questions just keep the last 2 columns blank. This method is also applied 

for list of statements. 

Recode scales  

There are 2 scales used in this study as mentioned before. Some items in the 

scales are reversed, which should be reverse scaled. Select the items that need to 
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be recoded and then recode.  

 

The involvement level contains 5 facets; mean score of each facet is computed 

whereas VVQ is split into 2 parts, sum up both scores from the verbal items and 

visual items.  

 

For the reason that in different groups the combination of product information 

and product information format change, while the order of involvement level 

scale doesn’t change each time, the variables of involvement level generated by 

Qualtrics systematically is not usable. So that variables (five facets) of 

‘involvement level for word cloud’ should be created.  

 

Please refer to the table below: 

Groups Involvement level 

1 1 SLR LOS 2 COMPACT WCL 

2 1 SLR WCL 2 COMPACT LOS 

3 1 HOTEL WCL 2 DETERGENT LOS 

4 1 SLR LOS 2 COMPACT WCL 

5 1 SLR WCL 2 COMPACT LOS 

6 1 HOTEL LOS 2 DETERGENT WCL 

7 1 HOTEL LOS 2 DETERGENT WCL 

8 1 HOTEL WCL 2 DETERGENT LOS 

* LOS stands for list of statements, WCL stands for word cloud 

Table 3 

So when the dependent variable is the recall rate of a certain word in a word 

cloud, the involvement level scale used then will be: 

 

Groups Responding Involvement level scale 

WCL LOS 

1 2 (the 2nd scale in 

questionnaire version 1) 

1 (the 1st scale in 

questionnaire version 1) 

2 1 2 

3 1 2 



 26 

4 2 1 

5 1 2 

6 2 1 

7 2 1 

8 1 2 

Table 4 

Make variables continuous 

When regression is used it requires that both dependent variable and 

independent variable are continuous. Change nominal variables into continuous 

variables by adding dummy variables. For variable edu, 4 dummies were created 

‘others’ as base level. For variable ‘WorkStatus’ 3 dummy variables were created 

‘others’ is served as the base level. Gender itself is a dummy variable, ‘1’ stands 

for male while ‘0’ stands for female. Word size in a word cloud is a very 

important variable for testing size effect, which is not included in the original 

data sheet. For each word needs to be recalled, dummy variables of size are 

added.  

 

Variable ‘income’ was converted into a continuous variable by change the 

answers into the median of the interval scale. Thus 1=750 euro， 2=1250 euro, 

3=1750 euro, 4=2250 euro and 5= 2750 euro. 

 

Each respondent answered more than 10 questions about whether they can 

recall a certain word from a word cloud or a list of statement. When ‘whether a 

respondent succeed in recall a certain word/statement’ serves as the dependent 

variable, for each respondent there exists more than 10 dependent variables 

while values of independent variables keep the same. Expand the dataset by 

209*10 approximately [although the exact number of the new data set is 1930, 

1930=(group1+group4)*10+(group2+group5)*9+(group3+group8)*10+(group6
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+group7)*8], that is using multiple observations per person. Under this situation, 

the observations from the same respondent are dependent. To lower the 

dependence across the observations, the mean recall rate of each respondent is 

computed, and minus that value by the dummy variable on whether a word is 

recalled or not. The average recall after mean centering for WCL is around 

-0.0066. Same method is applied to the LOS analysis part. After make use of each 

response repeatedly, the number of observation for testing list of statement get 

to 2197 [2197 = (group1+group4)*10 + (group2+group5)*13 + 

(group3+group8)*7 + (group6+group7)*12]. The average recall after mean 

centering for LOS is around -0.0044, approaching 0. 

Modeling and Testing 

Assumption test  

The first model used for testing size effect is assumed to be linear regression. 

With recall rate as dependent variable and size, involvement level, cognitive style, 

demographic as independent variable.  

 

Pearson correlation is first tested; variables of sizes are significantly correlated 

with each other, the same for the 5 facets of involvement level. It seems fine that 

the effects are not high. Further analysis on VIF need to be done.  

 

The residual seems to be a normal distribution and the PP plot shows there is 

some deviation to the least square line, but not too much it is not actually 

informative. For the scatter plot of regression residual to the standardized 

predicted value, it seems that heteroskedasticity exists although the scatters are 
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almost evenly distributed above and below 0. For output figures please go to 

appendix 2. 

 

The correlation scatter plots (for saving space, these are not displayed here) 

indicate that only a few explanatory variables like verbalscore and interest 

dimension of involvement level has a linear relationship with the dependent 

variable. Most of the other explanatory variables did not show any patterns. 

More assumptions are tested for the following analyses. Since there are too many 

of them they are not displayed one by one. To sum up we know that linear effects 

to some extent exist.   

Modeling and Interpretaion 

 

Table 5 

 

Model 1 and 2 contains variables like involvement level and cognitive styles. Both 

size effect in model 1 and 2 are significant, even magnitude are approximately 

the same, except for constant. That is probably the constant also captures other 

effect besides for size1 word. According to the outcome of model 2 in table 5 size 

effect are all significant under the significance level of 5%. A size 2 word is 6.2% 

more likely to be recalled than a size 1 word. A size 3 word is 7.3% more likely to 



 29 

be recalled than a size 1 word. A size 4 word is most likely to be recalled among 

all size words that it is 15.5% higher possibility recalled than a size 3 word and 

even 15.5% higher than size 5 word.  

 

Because the measure is mean centered per respondent to control for systematic 

differences between respondents, it ruins some effects on the individual level so 

that the involvement level, education level and all the information that is used 

multiple times are not significant. Separate models should be run to seize the 

effects on individual level. 

 

Model 3 is the adjusted model used to test the size effect only. After the other 

variables are removed, the magnitude of the effect changed a little bit, while the 

constant turned out to be highly significant. This is because in model 1 and 2, 

there is other variables such as involvement level and cognitive style, which they 

all affect the constant. If the word size is 1, it has a negative effect of recalling 

words, approximately 5.48% lower. If the word size is 2, there is 11.72% higher 

probability to recall than when the word size is 1. Size 4 has the biggest positive 

magnitude with 28.24% higher than size 1. But its size 3and size 5 has the same 

effect size is really abnormal. If the significance level was selected at 5%, then 

effect of size 5 word is insignificant, which means it has the same effect with size 

1. It might be that the word in size 4 are better known by people, shorter words 

and not difficult to keep in mind.  

 

For more detailed information with control variables, please go to appendix 2. 

With this model, it is proved that size effect do exist however not the biggest size 

get the most attention. Thus hypothesis 1.b) a bigger size word in a word cloud is 

given more attention thus better recalled is only partially supported.  
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As in both model 1 and model 2, involvement level and cognitive style don’t have 

a significant effect towards recall of each word. Another regression takes the 

recall score (an average score of all the words that a respondent recalled with the 

control of ‘guessing’ words) of each respondent as the dependent variable and 

excludes size as the independent variable. 

 

*Some rules of the score computation are applied, stated as follows: 

 

1. A respondent gets ‘1’ point for answering ‘yes’ for an existing word, gets ‘-1’ 

point by saying ‘yes’ for a word that was actually not displayed in the word 

cloud. A respondent gets ‘0’ point for other situations. 

 

2. As the quantity of questions asked are different for each group, so 

computation is needed for the scores to stand in the same baseline. It’s just 

simply to compute the proportion. The relationship is as in the table below. 

 

 

Group Qty of 

questions 

asked 

Qty of the words 

exist in the WCL 

Qty of the words 

not exist in the 

WCL 

Convert them into 

the same scale (only 

for existing words) 

1 & 4 14 10 4 ScoreEX/10 

2 & 5 13 9 4 scoreEX/9 

3 & 8 14 10 4 ScoreEX/10 

6 & 7 12 8 4 ScoreEX/8 

Table 6 

 

3. The final score is computed as follows: 

 

Final Score = scoreEX/ (nr existing) – ScoreNOEX/4. 

 
*ScoreEX = the score a respondent get for answering questions that the words exist in the word cloud 

ScoreNOEX = the score a respondent get for answering questions that the words do not exist in the word cloud. 

*Same method is applied to the LOS situation.  
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For this series of model with word clouds mean correct rate as dependent 

variable, 209 responses are fully used for the testing the effect of involvement 

level and cognitive style. The product category is also included as dummy 

variables. Interaction variables of each product and 5 dimensions of involvement 

level are created indicating the partial effect of a certain involvement dimension 

if it is with a certain product. However with only 209 responses, the full model 

(model 4 in table 7) without the control of demographic variables contains 28 

variables. Model 5, 6, 7, 8 and 9 are the restricted models based on model 4. 



     

Table 7



Have a general view of the whole table, there are only a few variables that are 

actually significant. Check out the VIF value of model 4, we find there is high 

correalation among the variables. Though under this situation the coefficient 

estimates may not be accurate, the predictive power or reliability of the model 

does not reduce as a whole. So for model 4 the variables has a 28.2% 

explaination power, which is high. In addition, have more than 20 variables is 

simply too much for a 209 sample. Such a high degrees of freedom lowers the 

threshold for a significant result. 

 

Model 5 and 7 indicates that the mean recall rate for word cloud of a respondent 

has significant relations to the product category itself. The coeffcient estimates 

varies a little bit between the 2 models. Both SLR camera and Hotel have 

significant positive relationship with the mean recall rate. The corresponding 

magnitude are 0.178 and 0.262 in model 5, which means if the recall process is 

about the SLR camera, there is 17.8% higher probability to recall a word than the 

product is detergent (detergent is served as the base line here, the effect is 

captured in the constant, the constant itself is not significant). If the product is a 

Hotel then 26.2% higher probability of recalling a word than a word from 

detergent. The viariable cognitive style illustrates whether a person has a higher 

visual score or a verbal score.  

 

Model 6 is used to capture only the main effects of involvment level and cognitive 

style, the model itself has 9.2% explaination power. In which we can conclude 

hedonic value has a negative effect with the mean recall rate of WCL, when 

hedonic value is 1 point higher, the average recall rate is 5.7% lower. When 

people persue high hedonic value, they might be only interested in some specific 

attributes and think others irrelavant. For example, a hotel on a island in Greece, 

‘sea view’ is the thing a customer enjoys the most. He might do not care whether 
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they provide servises of SPA and such. And automatically ignores such 

information.  

 

If the verbal score is 1 point higher then the average recall rate for WCL can be 

1.1% higher. This effect is probably due to the fact that although a word cloud is 

displayed in a picture format, the content itself is still about words and phrases. 

Verbalizers are better in ability to remember words.  

 

Model 7 is about the main effects of product categories. Its explanation power 

exceeds 19%, which means for the explanatory variables tested, the product 

category explains the most variances. The effect magnitude is 0.21 and 0.298 

respectively for SLR and Hotel. The effect size if a bit larger than that the ones in 

model 5. Joint effects with other independent variables in model 5 might mitigate 

the effect of product category.  

 

To sum up, involvement level in general does not have effect on word clouds 

recall within this study. The models presented above are not tested with 

demographic variables, as most of them are insignificant, only age has positive 

effect with the recall rate, infers when people gets older they recall more. Please 

go to Appendix 2 for outcome table. 

 



 

Table 8 

Model 8 and 9 are used to test the order effect of LOS, the explaination power of 

both models are the same, 0.3%. It is a rather low figure which means the extra 

independent variables in the full model did not add explaining power than the 

restricted model. We can somehow infer that the restricted model is better, with 

lower degrees of freedom and no multicolinearity problems. Also due to the 

mean center for each response, individual level effects cannot be estimated. 

 

Independent variable section 2 has a significant negative correlation with recall 

of LOS. Bear in mind that there are 3 sections in total and section 3 is served as 

the baseline. The insignificant value of constant and section 1 means the recall 

rate for section 1 and section 3 are indifferent in this study. And the recall rate in 

section 2 is generally 5.6% lower than the other 2.   

 

Thus hypothesis 1. a) is partly supported that order effect does exists, however 

the middle section is paid with lower attention. 

 

Since again we need to test the effect of involvement level on recall of LOS, 

average recall rate LOS of each response is calculated as the new dependent 

variable. A comparison among the models are shown below in table 9. 



 

Table 9



 

The full model clearly has more explaination power than the restricted ones, 

however the situation here is the same as it was for recalling word cloud 

previously. So to explain the relationship among the significant independent 

variables and the average recall rate of LOS, the coefficient estimates in the 

restricted model are used.  

 

In model 12, verbal score has a positive (under the assumption that p-value < 0.1) 

relationship with average LOS recall rate, it is slightly smaller than the effect for 

WCL. If the product is compact camera, then the average recall rate is 20% lower 

than detergent and other products, as they are indifferent in recalling things. One 

thing that could be the main reason is that the length of list of statements of 

compact camera is the longest, 13 statements and 17 testing questions. Not to 

mention the camera parameters are harder to remember. 

 

The main effects of the involvement level are not of great importance to explain 

the recall rate variances. As demographic variables are not the main effects we 

want to learn here, they only exists for control. The outcome table includes 

demographic variables are put in Appendix 2. 

 

 



 38 

 

Table 10 

Model 16-19 shown in table 10 are the outcomes of binary logistic regression 

testing, it depicts how involvment level will affect the choice making over 

information presentation format. Dependent variable is a binary choice of WCL 

or LOS (1 stands for WCL and 2 stands for LOS) as information format for a 

certain kind of product. So in model 16, it measures how involvment level will 

affect the choice on information format for SLR camera and so forth.  

 

On the grounds that there are 8 versions of questionnaire, questions about 

choosing preffered product information presentaion format are asked for all the 

products studied, however each respondent answers 2 involvement level scale, 

and only the one who answers the involvment level for the corresponding 

product is valid for this test. So the sample size for each test is around (use 

listwise deletion, responses with missing values are deleted) half of the whole 
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sample.  

 

See through the whole table, there are only 2 variables that are significant, which 

both for visual scores. If a person’s visual score is 1 point higher, there are 6.1% 

(see the Exp value in table 10) less probability of choosing the information 

format of LOS for SLR camera. Indicating visualizers prefer WCL as information 

format over LOS for SLR camera. The same works for Hotel, and even more, 

p-value of visual score for hotel is under 0.05. When the verbal score increases by 

1, people have almost 9% higher probability choosing WCL over LOS for a hotel 

information.  

 

This outcome somehow proves that visualizers prefer word clouds as product 

information format for certain product categories. 

 

Combine the conclusions made above, we can conclude that verblizers generally 

recall better than visualizer no matter for LOS or WCL, while visualizer prefers 

WCL over LOS for some certain products even they do not recall WCL better than 

LOS. Maybe they enjoy seeing WCL. Information in a word cloud is still words, 

and not to mention that the recall questions are in words these are the possible 

reasons that verbalizers recall WCL better. It’s easier to recall when the 

statement is short. List of statements is clearly longer than word clouds 

information. 
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Table 11 

In this model the sensitiveness of a size change in the word cloud is tested among 

visualizer and verbalizer. In order to test this, interaction variable of size and vvq 

score are created. ‘Size2_vis’ means what is the partial effect of size 2 when 

verbal score increases by one.  

 

Size 4 and 5 are significant, size 5 word has 67% higher possibility to be recalled 

than a size 1 word. Yet, the correlation is too high among the predicting variables, 

the magnitude of effect cannot be relied on while the test power can still be 

trusted. It shows that for the bigger size words, the recall rate decreases while 

the visual score increases. Thus to conclude visualizer to some degree actually is 

more sensitive to size effect. 
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Table 12 

 

Table 12 shows that there is no order effect and the interaction effects do not 

exist. In the restricted model (model 9) only for testing order effect section 2 has 

significantly lower recall rate than the other 2 sections. Here it is possible the 

high colinearity reduced the significance level. 

 

 

Table 13 

One-way ANOVA is applied to measure whether the mean recall rate of verbalizer 

and visualizer differs for WCL and LOS. It is surprise to find out that he mean 

recall rate of the 2 groups are statisticly the same. No matter for WCL recall or 

LOS recall, meaning cognitive style, visualizer and verbalizer in specific, do not 

affect the recall rate in this study.  

 

Again one-way ANOVA is used to determine whether the correct rate of recall is 

different if the size of the word cloud itself is different. The size of word cloud 

here means the quantity of words in a word cloud. The 2 groups in this test are 
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group 3&8 and group 6&7. For group 3&8 (word cloud is used to depict a hotel) 

the word cloud size is 20 while for group 6&7 (word cloud is used to depict a 

detergent) the word cloud size is 12. In the datasheet, let 1 stands for the big size 

of word cloud, and 2 stands for the small size of word cloud. The outcome is 

shown in the table below: 

 

 

Table 14 

 

The test statistic shows it is highly significant that the mean recall score of big 

size word cloud is higher than the mean recall score of small size word cloud. 

While the length of list of statements did not have an effect on the mean recall 

rate. The groups compared are group 3&8 vs group 2&5. Detergent and Compact 

camera respectively. 7 statements describing a detergent while 14 statements 

describing a compact camera.  

Conclusion and Discussion 

In general it is not a study with ideal outcomes still it generates some insights.  

 

1) Within this study, size effect that bigger size words are recalled better has 

been proved while order effect says the middle statements is given least 

attention. The effect of length of list is not verified, yet bigger size word clouds 

leads to less recall. It could be too much information that leads to information 

chaos. 2) Visualizers and verbalizers somehow differ in ability of remembering 
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word clouds and list of statements as product information. Verbalizers recall 

WCL better when the word size is relatively small. Visualizers did not show any 

effects, it seems visualizers does not affect recall rate. 3) The statistic shows that 

in this study involvement level is totally not able to predict an individual’s 

preferences of information format. Instead it is found that visualizers prefer 

word cloud as product information when it comes to SLR camera or Hotel. 4) 

Verbalizers are more sensitive to size effect than visualizers, when size get bigger 

verbalizers generally recall less. For order effect neither visualizers nor 

verbalizers show any sensitiveness. Visualizers do not help recall word clouds. 

 

Based on the test results, some managerial implications could help companies 

count on product information more. This kind of product information 

segmentation would get better recall rate of the contents. When using word 

clouds as product information, put the biggest selling point with the largest word 

size to arouse attention. Verbalizers generally are with higher ability recalling 

information in word clouds, while visualizers somehow enjoy themselves more 

when viewing product information with word clouds (depending on the product 

category). It shows that there is high potential for word clouds serving as 

product information. A customer’s cognitive style can be verified by several clicks 

on the website according to Hauser et al. (2009). 

 

Although the study was carefully prepared, there are some shortcomings and 

limitations. On the level of questionnaire design and data collection, several 

initiatives can be done. With so many insignificant independent variables, more 

responses could have help. The length of questionnaire is long; it takes at least 10 

minutes to fill in seriously for a person who commands good English. It 

significantly lowers the reliability of the answers. Several things could have done 

to make this better, first is to give better and clear instructions. Make sure 
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respondents all know what is the tested product. For example show a picture of 

SLR camera in the first sight would mitigate misunderstandings. Clear and visible 

explanations of what the information format would be good, since word cloud is 

new and not everybody knows what it is. For a long questionnaire much more 

motivated incentive can make respondents willing to contribute more. Such as 

mention that the prize is correlated with one of the questions, but by not telling 

them which one.  

 

On the level of data analysis, there were not perfectly match data when testing 

sensitiveness. This can be the main reason that two groups do not show any 

sensitiveness difference (except for the negative relationship between 

verbalizers and size effect). When testing whether the effect of length of list of 

statements and size of word clouds, there were not paired groups. In other word 

the product category was not controlled. The data could have been like for the 

same product with different length of list of statements and different size of word 

clouds.  

 

This study is conducted only with several products, not categorized. For further 

study it is suggested that either between category levels or within category level 

products should be selected as research items.    
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Appendix 1 

Questionnaire, version 6 
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Appendix 2 

 

Figure 1-a : Distribution of residuals 

 

 

 

Figure 2-a: pp-plot 
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Figure 3-a : Scatterplot of Residuals 

 

 

 

 

Table 1-a 

 

 

Table 2-a 

 



 54 

 

Table 3-a 

 

In model 1-a there are 2 variables that have VIF value above 15, indicates 

multicolinearity problem exists. Remove the variable that has the highest VIF 

value would work, but to remove education level of bachelor simply aggregates 

‘bachelor’ with ‘other’ segment. The frequency table of education level shows 

that only 101 choose ‘highschool’, 48 choose ‘others’ out of 1745 responses. 

Although there are 44 counts for ‘phd’ students, model 2-a is generated by 

aggregating ‘others’ with ‘highschool’. ‘Others’ is too far away from ‘phd’, it is not 

logical to keep them together in the same group. As can be seen from the table, all 

the value of VIF is below 5, which means the problem of multicolinearity is 

solved. R2 is rather low, it remains at 2.2%, which indicates that it only explains 

2.2% of the variance. 
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Table 4-a 
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Table 5-a 
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Table 6-a 
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