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THE INFLUENCE OF CUSTOMERS’ PERSONAL 
CHARACTERISTICS ON THEIR SATISFACTION 
WITH THE FOOD INDUSTRY

Petr Suchanek, Maria Kralova

Abstract
The subject of this research is the influence of numerous factors and variables on customer satis-
faction, which is one of the main factors of the company’s competitiveness. The objective of the 
study, therefore, is to ascertain which factors and variables influence customer satisfaction and, 
as a result, the competitiveness of the enterprise from within the food industry. The research has 
been conceived in two successive steps. The first of these is to discover the influence of selected 
factors on customer satisfaction. Amongst these were factors which not only sometimes clearly 
influenced customer satisfaction (factors of customer satisfaction), but also factors which clearly 
influenced other types of satisfaction which were then associated with customer satisfaction 
(personal characteristics). In the second step, mutual relationships between the two groups of 
factors is described. The research was carried out on a sample of firms in the food industry along 
with their end customers. Multiple regression and a hierarchical mixed-effect model with the 
appropriate statistical tests were used for modelling. From the results it emerges that only the 
factors of customer satisfaction (customer expectation, perceived quality and perceived value) 
have an effect on overall customer satisfaction. The influence of personal characteristics was 
not proven. However, a (weak) relationship was shown between some of the factors of customer 
satisfaction (perceived value, perceived quality, competitiveness and customer expectation) and 
a number of factors from the group of personal characteristics (financial capacity, level of opti-
mism and level of planning).
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1. INTRODUCTION
The subject of this study is research into customer satisfaction (CS) in the context of customers’ 
personal characteristics. This article is based on the assumption that personal characteristics 
(PC) influence satisfaction as well as how satisfaction is viewed by the customer. Our assump-
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tion is based on the finding that ‘the nature and extent of response bias in satisfaction ratings 
varies by customer characteristics’ (Mittal & Kamakura, 2001).

Satisfaction in the general sense of the word can be understood as life satisfaction, which can be 
defined as ‘a person’s appraisal of the relative quality of his or her life. Life satisfaction is a sum-
mary view of the person’s life overall.’ (Hofmann et al., 2014). Therefore, satisfaction is a general 
term incorporating various types. Life satisfaction is a subjective feeling of wellbeing connected 
to overall happiness in life (Lent et al., 2005) and is either positively or negatively influenced by 
various factors, e.g. personality traits, cognitive processes, behavioural characteristics (Azizli et 
al., 2015).

Numerous studies have linked CS to the subjective quality of life of the product user (Neal & 
Gursoy, 2008). In a study by Neal & Gursoy, the product user is the tourist, and the product is 
a service, i.e. travelling or tourism. Other authors have discussed tourism satisfaction, which, as 
above, is connected to life satisfaction (Chen et al., 2016) in the sense that satisfaction with travel 
service has a direct impact on this subjective feeling (Neal et al., 2007). If there is a relationship 
between CS, services and the life satisfaction of this customer, it may then be deduced that a 
relationship may also exist between CS and the product (or products generally) and the life sat-
isfaction of this customer.

Financial satisfaction can be defined as the subjective evaluation of a financial position which is 
closely connected to the subjective feeling of wellbeing (Vera-Toscano et al., 2006). Therefore, 
this satisfaction, or rather the factors that it influences, may also influence CS.

As with other forms of satisfaction, CS is influenced by a number of factors. As shown in Fig. 1, 
it is possible to construct a model which indicates the relationship between the variables exam-
ined. It is clear from the model that there are numerous different factors which influence various 
forms of satisfaction (life, financial and CS). The relationships indicated by a full arrow are from 
the literature search shown below. The relationships indicated by a dashed arrow represent those 
relationships which have been verified by the present research.

Fig. 1 – Model of factors influencing different types of customer satisfaction. Source: authors

Fig. 1 poses the question as to whether there is a relationship (and if so, what kind) between the 
factors influencing life and financial satisfaction and CS. Part of the research was to verify that 
the factors influencing financial and life satisfaction also influence CS (whether directly or in-
directly through the factors which clearly influence CS). Therefore, the objective of the paper is 
to determine which of the selected factors influencing the various forms of satisfaction directly 
or indirectly influence CS.
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2. THEORETICAL FRAMEWORK
Customer expectation (CE) also plays an important role in a customer’s assessment of foods 
(Cardello, 1995). Research has shown that different levels of expectation have an influence on as-
sessing the quality level of food products (cf. Tuorila et al., 1994). At the same time, ‘expectation 
is based on the customer’s needs and wishes’ (Edvardsson & Olsson, 1996). An important part 
of customer expectations also takes the form of the establishment and filfillment of promises, 
although the literature looks more at services in this regard (cf. Ojasalo, 2001).

CE is also closely related to perceived product quality (see below). In relation to food, the cus-
tomer expects quality from a sensory perspective (taste, sight, touch), in terms of health (nu-
tritional and microbiological quality), convenience as well as the process (ecological-organic, 
natural produce, animal protection, genetically modified crops, etc). (Brunsø et al., 2002, which 
represents the same perception of quality used in a model by Grunert, 2005). With the purchase 
of a product, CE becomes an experience which is reflected in the perceived quality of the prod-
uct, and with repeated purchase both the customer’s expectation and the perceived quality of the 
product can change (Grunert, 2005). Therefore, the stability level of CE is an interesting variable 
connected to perceived product quality and customer satisfaction. 

Perceived quality (PQ) can be defined as ‘the customer’s perception of the overall quality or 
superiority of the product or service with respect to its intended purpose, relative to the alterna-
tives’ (Aaker, 1991). ‘The PQ (as consumers’ overall quality evaluation) is the result both of the 
expected quality and the experienced quality’ (Poulsen et al., 1996).

Food quality is understood as good nutritional, microbiological and textural quality (Cardello, 
1995). Textural quality incorporates the mechanical, geometrical and surface qualities of the 
product, perceivable through mechanical, tactile and sight and sound receptors, which can be 
considered to evaluate sensory quality (cf. Cardello, 1995). However, in addition to sensory at-
tributes, as part of PQ, an expected level of safety, utility, cost, etc. must also be present (Cardel-
lo, 1995), after which it is possible to discuss the overall perceived quality of the product as 
described above by Poulsen (1996). A similar view, albeit within the framework of differently 
structured characteristics, was also presented by Ophuis & Van Trijp (1995).

‘Customer Perceived Value (PV) can be defined as the result of the personal comparison between 
perceived overall benefits and the perceived sacrifices or costs paid by the customer’ (Zeithaml, 
1988). ‘A customer’s PV represents an overall mental evaluation of a particular good or service’ 
(Yang, Peterson, 2004). The research demonstrates that customer PV can be measured as the 
ratio of quality and price in which a trade-off exists between quality and price, i.e. to combine a 
certain level of quality with a certain price. It was also discovered that if the customer perceives 
the value of a product as high, then there is also a relatively high probability that they will actu-
ally buy the product (Zeithaml, 1988; Monroe, 2002).

PV can be measured as a single- or multi-component variable (cf. Woodruff & Gardial, 1996). 
A multi-component approach contains several variables in the PV: the customers’ functional, 
economic, emotional and social value perceptions (Floh, et al., 2014). In our research, we also 
concentrated on a list of aspects related to functional and economic value which we constructed 
in accordance with Sweeney & Soutar (2001):
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price/value for money (the utility derived from the product due to the reduction of its 
perceived short-term and longer-term economic value)

performance/quality (the utility derived from perceived quality and the expected performance 
of the product, i.e. functional value).

CS is related to the Competitiveness (C) of the product or company, so it is also appropriate 
for the research to focus on this aspect. ‘Customer satisfaction with a company’s products or 
services is often seen as the key to a company’s success and long-term competitiveness’ (Hen-
ning-Thurau & Klee, 1997). ‘Company competitiveness refers to its ability to design, produce, 
and (or) market products superior to those offered by competitors, considering the price and 
nonprice qualities’ (El-Diraby et al., 2006). In identifying the variables which can measure C, it is 
possible to use the consumer’s buying decision model created by Dubrovski  (2001). In our case, 
C was understood on three levels: on a company level (with a focus on the brand), on a product 
level (with a focus on quality and marketing communication) and on the level of (perceived) cost 
(Dubrovski, 2001). Our research was restricted to one country, the Czech Republic.

CS is also based on customer knowledge, which ‘is about products, suppliers and markets’ 
(Aghamirian et al., 2015) as well as ‘customer trends and future needs, and ideas for product in-
novations’ (Desouza & Awazu, 2005). For the requirements of our research, we narrowed down 
the scope of this information to Product Knowledge (PK).

‘The literature identifies two types of satisfaction: transactional and overall (or cumulative) satis-
faction’ (Spitery & Dion, 2004). In our research, we focused on cumulative Customer Satisfaction 
(CS), which can be defined as the overall experience with a purchase, as general satisfaction (cf. 
Fornell, 1992). Cumulative satisfaction can be understood as long-term and based on repeated pur-
chases as well as on the customer’s overall experience with the product, including their assessment 
of the retailing or supplying party (not only the producer, but also the retailer). CS was, therefore, 
measured in accordance with Fornell using three indicators: general satisfaction, confirmation of 
expectations, and the distance from the customer’s hypothetical ideal product (Fornell, 1992).

Personal Characteristics influence the consumption and volume of purchases (Tarasi et al., 
2013). Therefore, it can be assumed that these features will also influence a company’s revenue 
and profits, i.e. its performance, while from the company’s perspective it is useful not only to 
recognize these characteristics of its customers, but also to influence them in order to increase 
the company’s revenues and profits. PC which are used most often in customer-satisfaction 
research are age and income (cf. Tarasi et al., 2013), with gender also appearing frequently (cf. 
Anderson et al., 2008). Some researchers (e.g. Peterson & Ekici, 2007) describe these variables as 
demographic characteristics. Due to the large number of variables of PC and the methodology 
for carrying out the research, we will term the group of variables of age, income and gender as 
demographic characteristics, and the group of variables Personality 1-7 (see below) as PC.

Financial satisfaction is closely connected to financial capacity, which has been described as the 
ability to effectively manage economic resources to attain wellbeing (Xiao et al., 2014). To meas-
ure financial capacity, we used the variables Personality 1-3 (adequate monthly income, access to 
the purchase of cheap products, reserve for unexpected expenditure) which were constructed on 
the basis of questions used in research by Taylor (Taylor, 2011).
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The research shows that satisfaction may be influenced by emotions (albeit with a combination 
of other factors), as well as personal disposition (optimist or pessimist) (cf. Westbrook, 1980). 
Optimism can be defined as ‘one’s general expectation of successful and favourable outcomes’ 
(Dixon & Schertzer, 2005). Level of optimism can be included among personality traits, and 
research has shown a connection between optimism and life satisfaction (Ho et al., 2010). Per-
sonality 4 variables were used to measure the level of optimism.

The research has demonstrated that life satisfaction is also connected to planning, i.e. whether 
and how the person in question plans (Azizli et al., 2015; Prenda & Lachman, 2001). Therefore, 
we also decided to include this factor in our research. ‘Planning is a life management strategy 
which allows individuals to structure and to manifest control in their lives’ (Prenda & Lachman, 
2001). For future planning, or the level of future planning, we used the variables Personality 5 
(fullness of the fridge) and Personality 6 (frequency of shopping).

Numerous studies have also examined the attitudes of customers towards marketing (e.g. Chan, 
Cui, 2004) and advertising (e.g. Haghirian & Madlberger, 2005), and their influence on CS. 
It was discovered that customers’ attitudes towards marketing had an influence on CS, and 
also that customers’ attitudes towards marketing was less critical (in general) in transitional 
economies (Chan, Cui, 2004). It was also discovered that customers’ attitudes towards marketing 
(advertising) were related to life satisfaction (cf. Peterson & Ekici, 2007). Customers’ attitudes 
towards marketing (advertising) could also be a factor which is connected to both life satisfac-
tion and CS. The variable Personality 7 focuses on customers’ attitudes (the level of criticism) 
towards marketing (specifically advertising).

Therefore, we will work with a total of two groups of variables in the research, the first of which 
is made up of factors of CS consisting of the variables: PK, CE, PQ, PV and C. The second group 
of variables is made up of PC represented by the seven variables Personality 1-7, along with the 
demographic characteristics represented by the three variables of gender, age and income. The 
main independent variable which we want to model is the CS variable.

3. METHODOLOGY
The research made use of a questionnaire consisting of thirty-two scaled questions which was 
presented to the respondents-customers. With the exception of the variables sex, age and in-
come, all of the questions were constructed as variables scaled from 1-10. A value of 1 signified 
a low evaluation by the respondent, i.e. a low level of satisfaction, while a value of 10 signified a 
high evaluation by the respondent. Owing to the subsequent statistical evaluation of the results, 
these questions were constructed in the same direction so that a higher value always meant a 
better evaluation of the company. In a multiple regression, CS was modelled via the following 
variables: PK, CE, PQ, PV and C, with a control on variables of personal characteristics (output 
shown in Table 1a and 1b). The variables CS, PQ, PV, CE and C were constructed as means of 
related questions from the questionnaire (e.g. C is a mean of scores on C1, C2, C3, C4).

The question focusing on the sex variable was binary (man x woman). The question for the 
monthly income variable was scaled with values of 1-8, wherein a value of 1 corresponded to 
an income of up to 5,000 CZK (approx. 192 EUR) and a value of 8 was an income greater than 
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35,000 CZK (approx. 1,346 EUR). The scale was therefore graded over 5,000 CZK (approx. 192 
EUR). The question focusing on the age variable was scaled with values of 1-9, where value 1 in-
cluded respondents aged 18-20 and value 9 contained respondents aged 56 and above. The scale 
for 2-8 was graded over 5 years (i.e. level 2 contained respondents aged 21-25).

3.1 Statistical methodology
As part of the research, several models were designed based on the questionnaires for the com-
panies’ customers. To model CS, we used both the traditional multiple linear regression model 
(Gelman & Hill, 2006), as well as the hierarchical mixed-effects model (Gelman, Hill, 2006, 
Raudenbush, Bryk, 2002). The canonical Correlation Analysis was used to model the relation-
ship between the set of variables representing factors of CS and the set of variables representing 
PC and demographic characteristics.

Among other features, the traditional multiple regression model assumes the independence of 
cases. However, if the cases can be sorted into groups with regard to the level of the ‘higher unit’, 
the independence of individual cases cannot be assumed in the event that the group has an actual 
effect on the dependent variable. In such a situation, it is necessary to consider the use of a mul-
tilevel hierarchical model. In our research, the level of the group corresponds to the companies, 
and the level of the cases corresponds to the respondents.

The respondents evaluating one company form one group (15 respondents), with the number of 
groups equalling the number of companies (in our case 102 companies from the food industry). 
Each respondent assessed only one company. The effects in the hierarchical model can be either 
fixed (in the traditional multiple regression model, the effects are always fixed), or random. In 
terms of the character of the data and the nature of the research, the model contains those ef-
fects which are estimated to be fixed as well as those which are random. In our research, we set 
the effect of the group (i.e. of the company) as a random effect, and the effects of the individual 
explanatory variables (the two factors of satisfaction as well as the PC and demographic charac-
teristics) as fixed. The model can, therefore, be loosely described as:

The overall satisfaction of the respondent i from the group of respondents evaluating the companies j = the average 
satisfaction across the whole population + the random error of the company j + the random error of the respondent 
i from the group of respondents evaluating the companies j + the fixed effects of the other explanatory variables

The ICC (intra-class correlation coefficient) then indicates which part of the variability of the 
dependent variable (overall CS) can be attributed to the effect of the group (company).

The canonical Correlation Analysis generalizes the correlation analysis between the two scalar 
variables with an analysis of the level of association between the two sets of variables. Each of 
the two sets of variables is represented by its representative (or more precisely the sequence of 
representatives) and subsequently the correlation between these representatives of the two sets 
is determined. Such correlations are termed canonical correlations, and the sets of unobservable 
representatives are termed canonical variables. The canonical variable from the particular set 
corresponds to the linear combinations of variables in this set in order to match as closely as 
possible the canonical variable of the second set. This produces the first pair of canonical vari-
ables which corresponds to the first canonical correlation coefficient. Naturally, the correlation 
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of the first pair of canonical variables does not exhaust the overall association between both sets, 
and so it is possible to construct other pairs of canonical variables. The number for all of the 
pairs of canonical variables is the same as the number of variables in the smaller set. Of course, 
not all of the canonical correlation coefficients have to be statistically significant. Those pairs 
of canonical variables of which correlation coefficient is statistically significantly different from 
zero are interesting for analysis and interpretation. Even more interesting than the canonical 
correlation coefficients is ‘redundancy’. This indicates how the variability of one set is explained 
by the second set (or more precisely, by the canonical variables of the second set). The greater 
the value of redundancy, the more that the variability of one set can be explained by the second 
set. Redundancy takes values from the interval (0.1) or 0%-100%. The canonical correlation was 
used to assess the association between the set of variables corresponding to the factors of CS and 
the set of variables corresponding to PC and demographic characteristics.

3.2 Characteristics of the research sample
The research was carried out on a sample of 1,530 customers of food-industry companies from 
the Czech Republic in spring 2016. This was a representative sample of respondents from the 
population of the Czech Republic in terms of age (18+), gender and region, and was selected ran-
domly. The selection of the sample was complicated because it was necessary to randomly select 
the respondents who had experience with the practice with the product of a real enterprise and 
at the same time to ensure the representativeness of the selection in view of the above mentioned 
characteristic of the Czech Republic population. In terms of the type of sampling method used, 
therefore, it was a random stratified selection.

The sample of food-industry companies contained 102 companies. Specifically, these were com-
panies from the manufacture of food and beverage products which manufacture products for 
everyday consumption (which are well known among consumers).

3.3 Models and research questions
Based on a study of the above-mentioned literature and the existing research, the authors out-
lined the variables which could potentially influence CS. These variables reflect both the indi-
vidual factors of CS (the group of factors of CS), and its PC and demographic characteristics 
which might be relevant for CS (the group of variables of PC and demographic characteristics). 
Therefore, the first stage of the research focuses on discovering which of these three groups of 
variables has a significant influence on CS and to what degree. Fig. 2a is used to illustrate the 
modelled relationships.

Based on the model shown in Fig. 2a, the first research question (RQ1) can be formulated:

Which specific variables from the two groups of variables influence CS?

This general research question can be then made more specific in two more detailed research 
questions (RQ1a and RQ1b):

RQ1a: Which specific variables from the group factors of CS influence CS?
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This research question is based on published models where relationships have been established 
between CE, PQ and PV to CS (Fornell et al., 1996), complemented by a relationship of C to CS 
(Dubrovski, 2001) and relationship PK to CS ( Johnson, Fornell, 1991, Wang, Hazen, 2016).

RQ1b: Which specific variables from the group PC and demographic characteristics influ-
ence CS?

This research question is based on established relationships of published models of relationship 
of demographic characteristics Age and Income to CS (Tarasi et al., 2013), complemented by a 
relationship of Sex to CS (Anderson et al., 2008). The second part of the research question that 
concerns PC is inspired by the relationships of these characteristics (namely Pers1 – Pers3) to 
financial satisfaction (Xiao et al., 2014) and relationships of Pers4 – Pers7 to life satisfaction (Ho 
et al., 2010, Prenda, Lachman, 2001, Peterson, Ekici, 2007).

In the other stages of the research, the authors examine the question of if and how the com-
monly mentioned psychological aspects of a customer’s personality relate to the factors of CS.

Fig. 2a – Model CS with respect to the factors of satisfaction, its demographic and personality characteristics. 
Source: authors

Fig. 2b is used to illustrate the modelled association. Based on the model illustrated in Fig. 2b, a 
second research question (RQ2) can be formulated:

Which specific variables from the group of variables factors of CS are related to the specific vari-
ables from the group of variables PC?

This research question is based on the complexity of the mutual relationships of the individual 
variables in the model, resp. from the fact that different variables in one model interact (see For-
nell et al., 1996, Anderson et al. 2008, Ho et al., 2010).
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Fig. 2b – Model of Factors of CS and its PC. Source: authors

4. RESULTS
In the first part of the research, CS was modelled using two groups of variables: factors of CS 
and PC and demographic characteristics, using two models. The results from both models are 
shown in Table 1a (Multiple Regression Analysis) and Table 1b (Hierarchical Mixed-effect Model 
Analysis).

Tab. 1a – Multiple Regression Analysis Model with all control variables. Source: authors

 Estimate Std. Error t-value Pr(>|t|)
(Intercept) -0.0513976 0.1600911 -0.321 0.748
PRODUCT_KNOWLEDGE 0.0068663 0.0084194 0.816 0.415
CUSTOMER_EXPECTATION 0.2179452 0.0245504 8.877 <2e-16
PERCEIVED_QUALITY 0.4782461 0.0258172 18.524 <2e-16
PERCEIVED_VALUE 0.3739445 0.0208377 17.946 <2e-16
COMPETITIVENESS -0.0314230 0.0221350 -1.420 0.156
SEX -0.0062867 0.0418307 -0.150 0.881
INCOME -0.0118621 0.0100622 -1.179 0.239
AGE -0.0001616 0.0012793 -0.126 0.899
PERS1 – an adequate monthly income -0.0051455 0.0078482 -0.656 0.512
PERS2 - access to the purchase of cheap 
products

0.0126755 0.0090289 1.404 0.161

PERS3 - reserve for unexpected expendi-
ture

0.0405196 0.0294739 1.375 0.169

PERS4 - the level of optimism -0.0011065 0.0095660 -0.116 0.908
PERS5 - fullness of the fridge -0.0020479 0.0117559 -0.174 0.862
PERS6 - frequency of shopping 0.0001966 0.0088827 0.022 0.982
PERS7 - customers’ attitudes towards 
marketing

-0.0054528 0.0070828 -0.770 0.441
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The results show that overall customer satisfaction is significantly influenced by only three vari-
ables out of the group of factors of CS – CE, PQ and PV, all of which influence CS positively. 
The influence of the other variables, including the group of PC and demographic characteristics, 
were not statistically significant for overall customer satisfaction.

The Variance Inflation Factors (VIF) for all the variables in a multiple regression model were 
less than 10, therefore, the model is not affected by multicollinearity. In Table 2, we present the 
VIFs for the group of variables of PC, as these variables and their connections to the group of 
variables factors of CS will be addressed in the results in the second part of the research.

Tab. 2 – Variance Inflation Factors of the variables of ‘personal characteristics‘. Source: authors

 PERS1 PERS2 PERS3 PERS4 PERS5 PERS 6 PERS7

VIF 1.432606 1.192511 1.125379 1.130548 1.166800 1.122110 1.031515

The traditional multiple regression model assumes the independence of cases (the customers in 
this research). As each of the 102 companies is always evaluated by a group of fifteen respondents 
(their customers), it cannot be assumed a priori that all 1,530 customers represent reciprocally 
independent cases. On the other hand, it is reasonable to consider whether there is an association 
between the respondents (customers) evaluating the same company, and, therefore, to divide all 
of the 1,530 cases into 102 clusters. This is why the authors included a multilevel mixed-effect 
model which would take into account this potential association within the 102 clusters through 
the random effect of the clusters. The effects of the explanatory variables remain fixed.

Tab. 1b – Hierarchical Mixed-effect Model analysis with all control variables. Source: authors

 Value Std. Error t-value p-value

(Intercept) -0.0469541 0.16026085 -0.292986 0.7696
PRODUCT_KNOWLEDGE 0.0070038 0.00846462 0.827421 0.4081
CUSTOMER_EXPECTATION 0.2170516 0.02456458 8.835960 0.0000
PERCEIVED_QUALITY 0.4790467 0.02587906 18.510977 0.0000
PERCEIVED_VALUE 0.3734152 0.02086104 17.900122 0.0000
COMPETITIVENESS -0.0311408 0.02218104 -1.403936 0.1606
SEX -0.0067383 0.04186900 -0.160939 0.8722
INCOME -0.0119982 0.01006341 -1.192263 0.2334
AGE -0.0001585 0.00128088 -0.123768 0.9015
PERS1 – an adequate monthly income -0.0051705 0.00784431 -0.659146 0.5099
PERS2 - access to the purchase of 
cheap products

0.0126620 0.00902833 1.402469 0.1610

PERS3 - reserve for unexpected ex-
penditure

0.0396877 0.02946618 1.346891 0.1782

PERS4 - the level of optimism -0.0011784 0.00956491 -0.123199 0.9020
PERS5 - fullness of the fridge -0.0020774 0.01174950 -0.176811 0.8597
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PERS6 - frequency of shopping 0.0000844 0.00887946 0.009509 0.9924
PERS7 - customers’ attitudes towards 
marketing

-0.0052919 0.00708151 -0.747281 0.4550

The results of the mixed-effect model are shown in Table 1b and the value of the ICC for this 
model is 0.005363073. This value can be interpreted as such that the influence of the cluster is 
very small, and, therefore, the mixed-effect model is not necessary. That is why it is not surpris-
ing to have the same interpretation of the results from the mixed-effect model as the non-hier-
archical traditional multiple regression model shown in Table 1a. Once again, only the variables 
CE, PQ and PV have a significant influence for CS. The influence of the other variables, includ-
ing the group of variables ‘of demographic and personal characteristics’ was, again, statistically 
insignificant.

The second part of the research discovered the association of the individual variables of the 
group factors of CS on the one hand, and the individual variables of the sub-group PC, on the 
other. The level of association of both sets of variables was assessed using the Canonical Cor-
relation Analysis.

First, a correlation matrix was created (see Table 3) which indicates the values for the correlation 
coefficients in pairs between each CS factor and for every personal characteristic. From this cor-
relation, it is possible to (roughly) conclude that the association between both sets will be small.

Tab. 3 – Correlation between pairs between each left-set variable (CS factors) with each vari-
able of the right set (personal traits). Source: authors

N = 1530
Correlations
PERS1 PERS2 PERS3 PERS4 PERS5 PERS6 PERS7

PRODUCT 
KNOWLEDGE

-0.0334 0.0708 0.0323 0.0627 0.0309 0.0376 0.0433

CUSTOMER 
EXPECTATION

0.0411 0.1624 -0.0363 0.1463 0.0674 0.0286 0.1105

PERCEIVED 
QUALITY

0.0646 0.1661 -0.0365 0.1741 0.1035 0.0623 0.0615

PERCEIVED 
VALUE

0.0638 0.2044 -0.0042 0.1734 0.1247 0.0558 0.0591

COMPETITIVE-
NESS

0.0034 0.1686 0.0318 0.1404 0.1168 0.0506 0.0333

Five pairs of canonical variables were then created representing the individual sets using the 
Canonical Correlation Analysis, and the corresponding canonical correlation coefficients were 
calculated for each pair of canonical variables. The overall redundancy for each of the sets was 
subsequently calculated. From the perspective of the research, the redundancy of the left set, 
which represents the group of variable factors of CS, was particularly interesting. This redun-
dancy describes which part of CS (represented by all of the 5 variables from the group factors 
of CS at the same time) can be explained using the set of variables describing the PC from the 
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sub-group of variables of PC. This redundancy was only 4.92%. This shows that customer satis-
faction is explained by the psychological aspects of personality by less than 5% (see Table 4).

Tab. 4 – Canonical Analysis Summary. Source: authors

N = 1530
Canonical R: 0.27393  
Chi2(35)=195.08 p=0.0000
Left set Right set

Number of variables 5 7
Variance extracted 100.000% 74.0503%
Total redundancy 4.91672% 2.25532%
Variables 1 PK PERS1 - adequate monthly income
               2 CE PERS2 - access to the purchase of cheap products
               3 PQ PERS3 - reserve for unexpected expenditure
               4 PV PERS4 - the level of optimism
               5 C PERS5 - fullness of the fridge
               6 PERS6 - frequency of shopping
               7 PERS7 - customers’ attitudes towards marketing

Although redundancy is very small, the first three of the five canonical correlation coefficients 
are statistically significant at a significance level of 5% (see Table 5):

First canonical coefficient R(C)1 = 0.2739

Second canonical coefficient R(C)2 = 0.1737

Third canonical coefficient R(C)3 = 0.120028

Tab. 5 – Canonic coefficients. Source: authors

Root Re-
moved

Chi-Square Tests with Successive Roots Removed

Canonic. R
Canonic. 
R-sqr.

Chi-sqr. df p
Lambda 
prime

0 0.273928 0.075037 195.0808 35 0.000000 0.879737
1 0.173739 0.030185 76.3238 24 0.000000 0.951105
2 0.120028 0.014407 29.6588 15 0.013244 0.980708
3 0.063702 0.004058 7.5650 8 0.477087 0.995044
4 0.030037 0.000902 1.3743 3 0.711577 0.999098

Therefore, although these sets are not well connected, there is a statistically significant associa-
tion through the first three pairs of canonical correlation coefficients. However, the first canoni-
cal pair is particularly relevant for further interpretation. Out of the total redundancy breakdown 
of 4.9167%, 4.49% of the value come from the first pair of canonical representatives. For more, 
see Table 6.
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Tab. 6 – Decomposing the overall redundancy of “customer satisfaction factors” set into indi-
vidual canonical couples. Source: authors

Factor
Variance Extracted (Proportions), left set
Variance exctracted Redundancy

Root 1 0.598423 0.044904
Root 2 0.077376 0.002336
Root 3 0.075027 0.001081
Root 4 0.197138 0.000800
Root 5 0.052037 0.000047

Therefore, we will subsequently concentrate only on the first pair of canonical representatives 
from both sets. As the canonical correlation of this first pair is significant and has a positive 
value (R(C)1 = 0.2739), in simple terms it can be stated that greater CS is linked to greater life 
and financial satisfaction. This interpretation is possible because, as was the case with the first 
canonical representative of the set of factors of satisfaction, so the first canonical representative 
of the set of PC is linked positively to all of the variables of their sets, as can be seen in Table 7.

Tab. 7 – Correlation between the individual members of a set of satisfaction factors and a 
representative of the set and a set of personality characteristics and a representative of the set. 
Source: authors

Factors
First canonical 
variable, left set

Factors
First canonical variable, 
right set

PK 0.365602 PERS1 - adequate monthly income 0.22084

CE 0.755680
PERS2 - access to the purchase of 
cheap products

0.766942

PQ 0.829597
PERS3 - reserve for unexpected 
expenditure

0.005043

PV 0.955258 PERS4 - the level of optimism 0.659661
C 0.828644 PERS5 - fullness of the fridge 0.515331

PERS6 - frequency of shopping 0.216286
PERS7 - customers’ attitudes to-
wards marketing

0.158795

All of the values in the first column of Table 7 are positive, and the correlation coefficients with 
the variables PV, PQ, C and CE are particularly high. All of the values in the last column of Table 
7 are also positive, in particular the correlation coefficients with the variable quantities Pers2 
(representing financial capacity), Pers4 (representing the level of optimism) and Pers5 (represent-
ing the level of planning) are large. Therefore, the canonical correlation between both sets of 
variables is caused by the variables PV, PQ, C and CE on the one hand, and the variables Pers2, 
Pers4 and Pers5 on the other.

On the basis of the canonical correlation model, it can be concluded that both sets – the factors 
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of CS and PC – are directly linked very weakly, albeit significantly. Fig. 3 shows the resulting 
model on the basis of the association of both the above-mentioned parts of the research results. 
It is clear that there are PC which jointly influence (albeit weakly) the common factors of CS, 
which are further independently projected onto their own (general) CS with the company.

Fig. 3 – Plausible findings based on separate models of multiple regression and canonical correlation. Source: authors

5. DISCUSSION AND CONCLUSION
The first section of the research tested the relationship between CS and the factors which could 
influence it. It was determined that CS was influenced by three factors: CE, PQ and PV. This 
finding is in line with international research in this area if research which used similar variables 
(cf. Fornell et al., 1996), or which referred at least in part to similar products (see Martensen et 
al., 2000) is compared. In this regard, the results are not surprising.

What is more interesting is that CS is not influenced by any of the variables from the group of 
personal and demographic characteristics. On the other hand, a connection between the vari-
ables of age and gender and CS were demonstrated in the automotive industry (Mittal & Ka-
makura, 2001), in services (Gilbert & Veloutsou, 2006), and, finally, weakly in organic products 
(food industry), with the latter also including the variable of income (Tsakiridou et al., 2008).

One explanation may be the absence of a direct relationship between demographic character-
istics and CS (not only in the case of the food industry). There is a general lack of research into 
the food industry, with the majority of studies (particularly in relation to services) dealing with 
the moderating effect of demographic characteristics on the links between CS and other vari-
ables, either on the links with variables which influence CS (see, e.g. Anderson et al., 2008), or 
on the links with variables which, contrastingly, are influenced by CS (see, e.g. Cooil et al., 2007). 
Some studies show only a weak direct influence of these characteristics on CS (Tsakiridou et al., 
2008).

The authors did not find any research studies on the relationship between the majority of PC 
(with the exception of the attitude of customers towards advertising – variable Personality 7) and 
CS, which means that either no research exists or that the relationship between these types of 
variables has not been proven. For an example of the latter, no relationship was shown between 
the level of optimism and CS concerning one product in the automotive and footwear industries 
(Westbrook, 1980). Our research showed no relationship between certain PC and CS.

Regarding customer attitudes towards advertising, our result did not entirely correspond with 
the results of other research (Chan, Cui, 2004). One reason for this could be the shift of the 
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PERS2 
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Czech Republic from the group of transitional to the group of mature economies, where the 
influence of customer attitude towards advertising on CS was not proven due to customers’ 
increased level of criticism. In terms of GDP per capita, the Czech Republic is comparable to 
Malta, Greece and Portugal (cf. Rodrigues, 2017). Therefore, the Czech Republic cannot com-
pare with the most advanced global economies, though it is necessary to take into consideration 
the positive influence from its membership of the European Union since 2004 and the relatively 
long period of transformation in the 1990s. It is clear that the Czech Republic can no longer be 
described as a transitional economy.

The second part of the research tested the relationship between the group of CS variables and 
the group of PC variables. It was determined that there exists a weak positive association be-
tween these groups. The reason for the positive association between these two groups lies with 
the variables PV, PQ, C and CE from the group factors of CS, Pers2 (representing financial 
capital), Pers4 (representing the level of optimism), and Pers5 (representing the level of plan-
ning) from the group of PC. It was, therefore, possible to show that there exists a relationship 
between the factors which demonstrably influence other types of satisfaction and the factors 
which influence CS. This indicates a mutual relationship for the different types of satisfaction 
through the factors which satisfaction influences and thus the results confirm the accuracy of 
the relationships indicated in diagram 1.

It is interesting that once again no relationship was proven between the variable of customer 
attitude towards advertising (Pers7), as part of the group of variables PC, and the group of vari-
ables factors of CS. The question arises as to whether the reason for this result is indeed the high 
level of criticism, i.e. the correct perception of advertising which properly adjusts and rational-
izes the advertisement’s message, or whether the customer is not conscious of the  influence of 
advertising.

Although the regressive model did not show a significant direct effect of personal and demo-
graphic characteristics and certain customer satisfaction variables on CS, it did show a weak re-
lationship between the groups of variables factors of CS and PC. This is mainly due to particular 
variables which CS demonstrably influences along with certain variables of PC which, again, 
demonstrably influence other forms of satisfaction. Specifically, financial capacity influences 
financial satisfaction, while the level of optimism and the level of planning influence life satis-
faction. Therefore, all three kinds of satisfaction could be linked though partial variables.

The research also has practical implications for food business enterprises, as it has been demon-
strated that certain other characteristics of the customer are combined with his / her satisfaction 
or more precisely factors that affect it. These characteristics can affect the satisfaction of the 
customer in order to increase satisfaction and the revenue (performance) of the company. It can 
be deduced that the customer does not want to buy cheap products (Pers2), is rather optimistic 
(Pers4) and wants to buy goods in a smaller volume (Pers5). Therefore, the production and sale 
of more expensive products, either of higher product lines, products with organic attributes, 
or products bearing the label quality can be recommended to enterprises. At the same time, 
companies should not focus on selling more goods (discounts on buying more than 2 + 1 for 
free), but on the sale of individual (more expensive) pieces. Optimal customer tuning can then 
be used to offer new or upgraded products, as optimists can be expected to be more willing to 
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buy novel products (compare with Desouza et al., 2008). At the same time, it is advisable to use 
the optimistic customer base in communications with the customer, e.g. in advertising, packing 
politics, etc.
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Appendix
Factor Characteristic

PK
Customer knowledge is about products, suppliers and markets and customer 
trends and future needs, and ideas for product innovations

CE Customer expectation is based on the customer’s needs and wishes

PQ
The customer’s perception of the overall quality or superiority of the product 
or service with respect to its intended purpose, relative to the alternatives

PV
Perceived value is the result of the personal comparison between perceived 
overall benefits and the perceived sacrifices or costs paid by the customer

C
Competitiveness refers to ability to design, produce and market products 
superior to those offered by competitors, considering the price and non-price 
qualities

CS
Customer Satisfaction is the overall experience with a purchase, as general 
satisfaction

SEX Gender of a customer (male / female)
INCOME Average monthly net income of a customer (in CZK)
AGE Age of a customer
PERS1 Adequacy of monthly income of a customer
PERS2 Access to the purchase of cheap products of customer
PERS3 Financial reserve for unexpected expenditure for three months of a customer
PERS4 The level of optimism of a customer
PERS5 Fullness of the fridge of a customer
PERS6 Frequency of shopping of a customer

PERS7
Customers’ attitudes (the level of criticism) towards marketing (specifically 
advertising)
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