m The Uniyersitg of
A | Nottingham

UNITED KINGDOM - CHINA - MALAYSIA

Eaton, Curtis (2015) Developing an effective approach
to measure emotional response to the sensory
properties of beer. PhD thesis, University of Nottingham.

Access from the University of Nottingham repository:
http://eprints.nottingham.ac.uk/28984/1/FINAL%20thesis.pdf

Copyright and reuse:

The Nottingham ePrints service makes this work by researchers of the University of
Nottingham available open access under the following conditions.

Copyright and all moral rights to the version of the paper presented here belong to
the individual author(s) and/or other copyright owners.

To the extent reasonable and practicable the material made available in Nottingham
ePrints has been checked for eligibility before being made available.

Copies of full items can be used for personal research or study, educational, or not-
for-profit purposes without prior permission or charge provided that the authors, title
and full bibliographic details are credited, a hyperlink and/or URL is given for the
original metadata page and the content is not changed in any way.

Quotations or similar reproductions must be sufficiently acknowledged.

Please see our full end user licence at:
http://eprints.nottingham.ac.uk/end_user_agreement.pdf

A note on versions:

The version presented here may differ from the published version or from the version of
record. If you wish to cite this item you are advised to consult the publisher’s version. Please
see the repository url above for details on accessing the published version and note that
access may require a subscription.

For more information, please contact eprints@nottingham.ac.uk


http://eprints.nottingham.ac.uk/Etheses%20end%20user%20agreement.pdf
mailto:eprints@nottingham.ac.uk

DEVELOPING AN EFFECTIVE APPROACH TO
MEASURE EMOTIONAL RESPONSE TO THE
SENSORY PROPERTIES OF BEER

CURTIS EATON, BSc (Hons)

Thesis submitted to The University of Nottingham

for the degree of Doctor of Philosophy

JULY 2015



For Chloe



Abstract
Emotion research in sensory and consumer science has gathered significa
momentum over recent years and the development of effective emotion

measurement methods is a priority in this rapidly growing area.

The aim of this research was to advance the use of consumer-ledremoti
lexicons by using focus groups to increase the efficiency of lexicomajeme

and by decreasing the number of consumer response categories. In parallel, the
ability of the newly generated reduced lexicon to discriminate emetti
response across different gender and age groups, and across sensorially
distinct beer samples, was evaluated. The new approach way kfifgetive

at discriminating across samples and revealed significant differances

emotional response between genders and between age groups.

The reduced lexicon was compared to a full lexicon to asceheinrelative
efficacies. Whilst there were differences between the two form lengths, neither
was convincingly more effective at sample discrimination than therot

although the full form better differentiated between age groups.

The reduced form was also applied to cross-cultural comparisons through the
generation of a reduced product-specific consumer-led emotion lexicon in
Spain. As in the UK, the approach discriminated well between samptes

was able to differentiate between consumer groups. Comparing Spanish and
UK responses, ratings of emotions associated with pleasure/pleasaveness
similar but there were differences in the use of emotions assdcvath

arousal/engagement/activation. This new methodology was therefor



demonstrated to be a valuable tool for investigating cross-culturalogralot

response.

The approach developed in this thesis provides researchers with an enhanced
consumer-led emotion methodology for use with food and beverages. As well
as being relatively quick, the approach has been proven to differentiate
between products and reveal differences concerning emotional response across
different consumer groups and between cultures. These attributes make this
emotional measurement approach extremely valuable to this yoursgctese

area.
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Preface
Sensory science is concerned with the evoking, measuremernysignahd

interpretation of product perception through the senses of sight, smell, touch,

taste, and hearingStone and Sidel, 1993}t is a field that has seen rapid

growth since its origins in the 1940s. The need to understand the relationships
that products’ sensory properties have with consumer perception and
importantly, behaviour continues to drive research in this ever growing area. A
recently emerging trend has focussed on consumer emotional response to
products. Traditionally, sensory practitioners have referred to hedonic
measures to gain an understanding of product performance. However, in an
increasingly competitive modern marketplace, hedonic response does not offe
such a significant differential advantage as it once did. It igsipotential
capacity for product differentiation that emotion research has garnered so

much interest.

It is a fallacy to believe that humans are rational beingfy wmotions

consistently shown to be important drivers of decision-makidgmasio|

(2009 describes neurological patients with disorders of emotion and related

defects in even simple decision-making, underlining the importance of
emotions in everyday life. By understanding the relationships between sensory
properties of products and emotional response, a window is opened to
consumer behaviour. This is notoriously difficult to predict, as evidenced by
the high rate of failures for newly launched products. By leveraging embtiona
information about products, there is an expected commercial advantage of

being able to identify niches, steer product development, differentiate

Vi



products, and align sensory with branding and marketing to create a

synergistic relationship.

As a relatively young area of research in sensory and consumaecescie
methods to measure emotional response have yet to become established,
affording researchers the opportunity to further develop existing methods. The
aim of the present study was to produce an effective approach to permit the
investigation of the relationships between sensory properties and consumer
emotional response. The product of study in this thesis was beerisas

complex and varied in its sensory properties and has been shown to be an

emotive product categorf,Chaya et al., 2015)Furthermore, it is a product

with very different consumption habits across consumer groups, offering an

opportunity to research the potential role emotions may play in this.

Thesis structure

This thesis presents an improved reduced product-specific consumer-led
reduced emotion lexicon methodology and considsrsffectiveness through

its ability to discriminate between samples with different sensory prepert

its ability to differentiate between the responses of different consumer groups,
its relative advantages and disadvantages as compared with emiotion

form, and its application to cross-cultural emotion research.

The thesis is organised into six chapters. Chapter 1 gives a general
introduction to emotions and their measurement in sensory and consumer
science. The current understanding of the relationship between emotional
response and sensory properties is also described. Finally, as the product use

in this research is beer, the brewing process is outlined, with particular

viii



attention given to the origins of key sensory properties. Chapter 2 lssscri

the selection of sensorially-distinct beer samples with spec#its®y
properties. Together with the final data collection, an overview of panel
recruitment and training necessary for this project is presented. Chapters

and 5 describe the measurement of emotional response to the samples
characterised in Chapter 2. Chapter 3 details the development dticede
product-specific consumer-defined emotion lexicon and explores its efficacy
Chapter 4 then compares the use of a reduced emotional lexicon to a full
lexicon. Chapter 5 describes the creation of a reduced product-specific
consumer-defined emotion lexicon in Spain using the approach developed in
Chapter 3. Firstly, the effectiveness of the approach in its application to
Spanish consumers is determined. Then, emotional responses to the samples
are then compared cross-culturally between the UK and Spain using the
countries’ respective reduced lexicons. Finally, Chapter 6 provides an
overview of major findings, suggestions for future work, and general

conclusions.
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Chapter 1: General Introduction

Chapter 1: General Introduction

This chapter is organised into a number of sections. The first adsltbsse
complex issue of defining and classifying emotions. In the next section, the
purpose of measuring emotional response is discussed, before the
measurement of emotion is described in the section that follows. urrent
understanding of the relationship between sensory properties and emotional
response is then explored. As beer is the product of study in this thesis, the
origins of key sensory properties in the brewing process are subsequently
outlined. The chapter closes with the aim and objectives of the researc

presented in this thesis.

1.1 Defining and classifying emotions

1.1.1 What is (and what isn’t) an emotion?

The study of emotions has attracted many noted minds throughout history
including Hippocrates, Descartes and Darwin. Nevertheless, it isvedjat
straightforward for even the layperson to list a number of emotions, name
situations where they may feel these emotions, and even understand when they
share an emotion with somebody else. However, defining emotion proves to
be a problematic task for both the man on the street and great thinkers al
This difficulty owes no small part to the fact that emotion seemingly cannot be
defined as unitary concept. This has been well demonstrated by the wide

variation in definitions given by scientist$z4rd, 201?. Inevitably, this

introduces the potential for significant confusion in the study of emotions

unless researchers clearly iterate how they are defining emotion for the

purposes of their research.



Chapter 1: General Introduction

This thesis adapts the approach|Sfherer (2005who outlined the key

constituents of an emotign (Table |1.1). According to this definition, emotions

have a rapid onset, are high in intensity, and of short duration, impacting an
organism’s behaviour through the synchronised response to relevant events. In
this way, distinctions can be made between different aspects of emaxion,

well as distinguishing emotion from other affective phenomena, for example:

Preferences are relatively stable evaluative judgements ofilsim

liking/disliking, independent of currents needs or goals. They have low

behavioural impact apart from approach or avoidance

e Attitudes are relatively enduring beliefs and predispositions towards
specific objects or persons

e Moods are lower in intensity and longer in duration than emotions and
may emerge without specific cause

e Affect disposition describes the tendency of a person to experience

certain moods more frequently or to be prone to react with certain

types of emotions (care must be taken because certain terms, e.g.

‘anxious’, can be used to describe both an emotion and an affect

disposition)



Chapter 1: General Introduction

Table 1.1The key constituents of emotions as outlinefSbigerer (2005)

Event focus

An emotion is triggered by an internal or external
stimulus

Appraisal driven

The stimulus and its consequences must be releva
the major concerns of the organism

Response The prepared response results in the coordinated
synchronisation mobilisation of resources
Rapidity of change Response changes rapidly to track rapid changes i

stimulus and associated appraisals

Behavioural impact | (particularly communication), often interrupting

Emotions have a strong impact on behaviour

ongoing behaviour

Inten

The intensity of emotions is relatively high because

sity their importance in behavioural adaptation

Duration

Due to their high intensity, the duration of emotiong
short so as to not tax the resources of the organisn

1.1.2 Classifying emotions

Many attempts have been made at classifying emotions into gtioafpisave

different functions (e.g. whilst fear of threat and happiness to see adoeed

are both emotions, they are clearly different to one anofligmnan ang

Friesen (197[Lsuggested that there are six basic emotions: happiness, sadness,

fear,

beyo

surprise, anger, and disgust. To explain the wealth of emotions we feel

nd the basic emotions, distinctions have been made between lower-orde

and higher-order emotions. Lower-order emotions (so-called Type 1 emotions

Rossiter and Bellman, 20pP5)ccur automatically and do not require

cogn

itive input. These are analogous to the basic emotions posjidran

and

Friesen (1971)Cognitive appraisal and conscious labelling leads to

higher-order emotions (so-called Type 2 emotitfﬁsssiter and Bellman

2005

). For example, cognitive processes might give rise to Type 2 emotions

like “fulfil ment’ or ‘contentent’ arising from the Type 1 emotion happiness.



Chapter 1: General Introduction

However, it has been proposed that basic emotion theories are unable to

adequately explain empirical observations and that these are d=tteinted

for by circumplex models of affe(TPosner et al., 2005Lircumplex models

state that each emotion represents a point on a continuum that varies along two

or more fundamental axes. For example, the moddlansen and Diengr

(1993 organises affect into two bipolar dimensio[s (Figurg 1.1), the first

related to pleasantness (unpleasant-pleasant) and the second tmactvat

activation-high activation). Earlier models included similar dimamsi

(misery-pleasure and sIeep-arousTRussell (1980) unpleasantness-

pleasantness, engagement-disengagemétson and Tellegen (1985)

High activation
Aetivated unpleasant Activated pleasant
TTnpleasant Pleaszant
Unactivated unpleasant Unactivated pleasant

Low activation

Figure 1.1 The circumplex model of emotion|b&rsen and Diener (1992)
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1.2 Why measure emotional response to sensory-driven
products?

Measuring emotional response has the potential to provide more in depth
understanding concerning the consumer’s relationship with sensory-driven

products such as food and beverages. This will be described in this section.

1.2.1 Beyond liking measures

Most new brands and products do not give the predicted return of investment

and are withdrawn from the markgfthomson and Crocker, 20[15]hese

failures represent a significant cost in terms of product development,
marketing, etc. This situation has become increasingly problemeaéin gat

differentiation of modern products is more and more difficult as they are now

more similar in terms of their technical or performance propef@ésirchill

and Behan, 2010)Traditionally, hedonic measures have played an important

role in corporate resear¢gMoskowitz et al., 2012)However, it is clear from

the failure rates of new products that liking is not necessarily abteli
predictor of success. By measuring emotional response, it has been shown that

similarly liked products can be differentiated in a number of reported emotions

Ng et al., 201B) Therefore, the emotional quality of products is becoming

important to maintain a differential advantgge (Schifferstein et al.,| 2013).

A further advantage of measuring emotions in addition to liking is that

emotions allow for a shared lexicon between sensory and marketing, thereby

strengthening the link between the two historically distinct fidkisg and

Meiselman, 20100)This cooperation has the potential to be particularly fruitful

as marketing already has a slightly firmer foothold in emotions res#@nh

sensory and consumer science [Beels and Dewitte (2006)By aligning the
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emotional response to the sensory properties of a product with its branding and

marketing, ‘consonance’ is achieved, thereby reinforcing the brand message

Thomson et al. (201QThomson and Crocker (20[)5)

1.2.2 Potential differences in emotional response between
consumer segments

Emotional response may offer a partial explanation with regards tedkens

for consumption differences observed between consumer groups. In sensory
and consumer science, there is precious little published work invesgigati
differences in emotional response between consumer segments (e.g. genders,
age groups, socioeconomic classes, etc.) to confirm or refute this suggestion.

The literature concerning consumer liking highlights differences between

consumer segments (elifing et al. (2012)found distinctions between

consumer groups that liked certain wine s[yr@soke and Wardle (2005)

found effects of gender for liking of various food products in childearg) it

is suggested that a similar effect could be observed for emotions.

Beer is the focus of study throughout this thesis and is a pertinent pfoduct
the investigation of the differences between consumer segmentsédba
relative consumption of different products between groups of consumers is
guite marked in the alcoholic beverage industry. A better understaofding
differences in emotional response to beer between consumers would allow the
brewing industry to gain a clearer picture of the roles emotions mgylpla
indeed, emotions do make a significant contribution to these differences, it
may be possible to develop products with sensory properties thdt elici

selected emotions in order to appeal to particular groups.
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1.2.2.1 Gender

It has been reported in the UKlintel, 2013)and SpainSerra and Arancetg,

2003) that women are less frequent drinkers of beer than dkmough a

number of factors could contribute to this consumption difference (e.g. genetic

variation in taste sensitivityTepper et al., 20Q9)papillae densityBartoshuk

et al., 1994 trigeminal sensatiofK@Omiyama et al., 2009 carbonatior{Bere

et al., 2008) brand{Guinard et al., 20Q)) it may be the case that differences

in emotional response to beer may play at least a partial roleedndeis
perhaps to be expected as differences in emotionality have been reported

between genders. Women have been shown to be stereotyped as more

emotional than mepFabes and Martin (19¢1lant et al. (200Q)Timmers et

al. (2003) and research generally supports this stereotype, with females

exceeding males in reported emotionality and emotion expregsiNey and

Haccoun (1978)Gross and John (1995)This gender difference has been

explained as having an evolutionary basis, particularly in that emqgtiags

an important role in chiId-rearirI@abchuk et al., 1985However|King et al.

(201Q reported that reports of emotion were dependent on the product

category being assessed and discussed gendefFiselse (1993)Grossmar

and Wood (199Q)as perhaps playing a role. As beer is viewed as a relatively

masculine beverag@Landrine et al., 1988)this could give very different

emotional responses between genders as a result of gender roles.

It is clear that there are many potential sources of emotionaitigariacross
genders in response to products, making this a potentially fruitful area of
research and one that effective emotion measurement approaches should be

able to probe.
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1.2.2.2 Age

Another interesting avenue for emotions research is the investigatidm of t

relationship between emotional response and age. In particular relation to beer,

there is a decline in consumption with g§éintel (2013)|Serra and Arancefa

(2003). It is known that taste and odour discrimination decline with age

Kaneda et al., 20QGand this could have an important impact on emotional

response. Perhaps the key sensory properties of beer which drive positive
emotional response show deterioration with age. More likely is ageha
lifestyle and attitudes to beer with age, particularly relativether alcoholic
beverages, which decreases consumption and possibly affects emotional
response. The literature suggests that researching the relationshipgrbetw

emotion and age could be difficult because there is a reported reduction in

emotional expressivity in older adur@ross et al., 1997)neaning that, even

when the intensity of emotions are high, this may not be reflected ingeort
the intensity of the emotional experience. Rather than being an iemalyt
quirk, this has been interpreted as increased emotion regulation with age.

There is also a reported trend for adults to experience more positivieaaitiec

less negative affect with ad&lroczek and Kolarz, 19980 an increase in

pleasant emotions may be seen in spite of decreasing consumption of beer.
Again, this does not seem to be evolutionary but instead linked to
sociodemographic variables associated with older people. It is impdreant t
that emotion measurement approaches are able to effectively explore the

relationship between age and emotional response in consumers.
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1.2.2.3 Culture

Emotional response could also inform about cross-cultural differences
between consumers. It is now commonplace for products to compete at a

multinational level. As a result, there is an increasing need dosutner

research to be conducted across marlf@tmmson and Crocker, 2013)

Sensory and consumer science has already begun to explore tlomsbips

between emotion and culture aromagierdenzi et al. (2011)-erdenzi et al|

(2013) and beveragewan Zyl and Meiselman, 20L5yindings so far suggest

that there are similarities across cultures, but also differencesdbbt be
significant for multinational products. Therefore, effective emotion
measurement approaches should be able to reveal differences between

cultures.

1.3 Measuring emotional response

According to the component process model, the elicitation of an emotion

results in changes in the states of all or most of the five organismic subsystems

Table 1.ﬂ8cherer (2009)
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Table 1.2Relationships
components of emotion

between or

anismic subsystems and the functior

. Adapted fr@@uoherer (200

o)

Emotion function

Organismit_subsystem

(and major substrata)

Emotion component

Evaluation of objects
and events

Information processing
(CNS)

Cognitive component
(appraisal)

System regulation

Support
(CNS, NES, ANS)

Neurophysiological
component (bodily

symptoms)
Preparation and Executive Motivational componen|
direction of action (CNS) (action tendencies)
Communication of . Motor expression
. .| Action -

reaction and behaviouri component (facial and
: . (SNS) :
intention vocal expression)
Monitoring of internal . Subjective feeling

. Monitor .
state and organism (CNS) component (emotional

environment interaction experience)

CNS = central nervous system; NES = neuro-endocrine system; Al
autonomic nervous system; SNS = somatic nervous system

Due to the multiple processes that comprise emotions, it is ordgdmssment

of all component changes that a comprehensive measure of an emotlmn ca

obtained(Scherer, 20(15)However, most measures of emotion only access

one of these subsystems. Current methods can be categorised into four main
approaches: (1) self-report (verbal and non-verbal); (2) implicit reactions; (3)
physiological reactions; and (4) functional brain imaging. The following
sections describe and exemplify these approaches whilst detailisgthten

components that are addressed by each.

1.3.1 Self- report measures

Self-report requires consumers to consciously select their emotiopahses
to a stimulus. Conscious emotions are emotions of which the persoars aw
and has access to. Using self-report, rich data about complex andcspecifi

emotions from the appraisal and subjective feeling components of the

10
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component process modgbcherer, 2005kcan be obtained (e.g. nostalgia,

adventurousness).

1.3.1.1 Verbal self-report measures

Psychological research into emotions has historically concerned mood and
anxiety disorders (e.g. depression, obsessive compulsive disorder, etc.) and the

associated emotion questionnaires reflect this. Profile of Mood SRIMS;

McNair et al.,, 197)) Multiple Affect Adjective Check List (MAACL,;

Zuckerman (1960) and Positive and Negative Affect Scale (PANrW:atson

et al. (1988) represent three of the most applied clinical and academic

guestionnaires. POMS measures emotion on six dimensions:-hagglity,
vigour-activity, tensioranxiety, depressiemlejection, fatigueinertia, and
confusior-bewilderment. Note that all dimensions are concerned with
negative emotion, reflecting the underlying clinical nature of this
guestionnaire. MAACL has three negative scales (anxiety, depression,
hostility) but also two positive scales (sensation seeking andvgoattiect).
PANAS measures just two dimensions, positive affect and negéfieee and

it is claimed that the questionnaire provides independent measures of each.

The differences between these questionnaires in their measureofents

positive and negative affect are significant when considering tpplication

to sensory and consumer science. This is be¢Besenet and Schifferste|n

(2009 revealed a so-callethedonic asymmetry” in that participants who

were asked to describe food experience showed a positive bias. Theays to
consumers used largely positive as opposed to negative words to describe their

emotional experience of food. This comes as no surprise as food consumption

11
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is a fundamentally positive experien¢&ibson, 200%) Although attempts

have been made to utilise the established psychological questien(ege

Kuesten et al. (2014)sed PANAS), approaches have been developed which

utili se emotion language more appropriate for use by consumers rather than

for the intended clinical use of the previously described questionnaires.

The EsSense Profile has proved a popular choice for verbal-self report of

emotions in its short historjK(ng and Meiselman (2010King et al. (2010)

Ng, Chaya, and Hort (20L:8)aeger and Hedderley (2018ing et al.(2010;

=)

Jaeger et al. (2013Piqueras-Fiszman and Jaeger (2Q1P&xueras-Fiszma|

and Jaeger (2014bThaya et al. (201%)EsSense Profile is a general use pre-

determined emotion questionnaire to test food with consumers in person or on

the internet in a consumer context. Importantly, it is aimed at prodiegjargt

users and product users who typically like the pro?&iﬁg and Meiselman,

201Q) EsSense Profile includes a basic lexicon of 39 emotions which can be

modified for specific product categories. Mainly positive emotions are
measured, consistent with the aforementioned hedonic symmetryassdoc
with emotional response to food. Data collection may include clsexkli

(check all that apply; CATA) or visual analogue scales, therlattevhich is

more detailed when comparing small product differefjs@sg et al., 201()

The ballot asks how respondents “feel” while evaluating a stimulus (according

to|Robinson and Clore (2002%elf-reports of current emotional experiences

are likely to be more valid than self-reports of emotion made after the event).

An alternative to pre-determined lexicasgdo instead make use of a product-

specific emotion lexicon. One example of the application of such an approach

12
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Is the development of the Geneva Emotion and Odor Scale (GEQS)rb

et al. (2009)which was generated in response to odours. GEOS consists of 36

affective terms which were reduced with participant input from ahnterger

pool of words derived from the literature. Participamésponses to a number

of representative odours were then subjected to factor analysis to gvefa

six summary scales, each of which included similar terms. Theref@e, th
ratings of the 36 terms were able to inform about the responses oipaatsc

to a set of odours in the defined factorial structure of emotional respmnse t

odours. In order to allow an easier and quicker test for the respondent.

Porcherot et al. (201@eveloped a shorter version of the GEOS questionnaire

with a reduced number of measurement scales. Participants ratedsaoterie
three representative terms for each of the six GEOS dimensionadinste
rating the 36 terms individually for each sample (ScentMove). Desgitiact

that only 50% of the evaluations were required by each consumer aaredmp
to the original GEOS questionnaire, similar product information was obtained

by GEOS and ScentMove.

At present, verbal self-report represents the most active area aifoem
research in sensory and consumer science. Whilst some methods have gained
an early foothold (e.g. EsSense Profile), the area is still at théogenent

stage, with many modified (e.g. GEOS and ScentMove) and new approaches
being published all the time with the aim to create more effeetivetional

measurement methods.

13
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1.3.1.2 Non-verbal self-report measures

Non-verbal self-report measures avoid the necessity for language najltawi
potential cross-cultural application (although validation is required that

cultures agree on the emotions).

One example is the Product Emotion Measurement Instrument (PrEmo;

Desmet et al. (200])in which basic emotions (7 positive and 7 negative) are

represented non-verbally as expressive cartoon animations with dynamic
facial, bodily and vocal expressions. During the self-running procedure,
consumers are presented with stills of the 14 emotion animations wieich a
activated by clicking on them. It is the respondent’s task to rate to what extent

they feel that particular emotion to a stimulus onpit scale (“I do feel the

emotion”; “to some extent I feel the emotion”; and “I do not feel the emotion™)

that appears by the animation.

Another example is Mood Portra1[€hurchi|l and Behan, 2010Respondents

are asked to sample the stimulus and experience the mood (emotiothasing

definition of|Scherer (2005used throughout this thesis) evoked and then

select up to five pictures (e.g. mother and child laughing and playing, a
woman deeply relaxed) from a visual library of pictures (screened for its

emotional content by consumers) that evoked the same or similar mood.

Overall, non-verbal self-report appears to be an effective but ediatittle
researched approach to measuring emotion. This is perhaps due to one of two
reasons. First, a richer response is potentially obtained from verbal smif-re

in that language is able to be more specific. Secondly, it nmaglysibe that

sensory and consumer science practitioners feel less comfortableheit

14
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unfamiliar approach of non-verbal self-report. This same factor may also
influence the lack of research relative to verbal self-report enféHowing

approaches.

1.3.1.3 An important note about the cognitive component of
emotion

Whilst cognition forms a component of emotion accordin&dberer (2005)

it is important to note that an emotion may not need to be elatted for a
person to be able to give a response about what type of emotion might be
associated with a stimulus. For example, if a person were to be asked how they
would feel if they won the lottery, the emotions associated with winthiag
lottery (and changes within all the relevant organismic subsystémsot

need to be directly experienced for that person to give a response like

“excited” or “happy”.

Thomson et al. (2010)described this in terms of emotional

‘conceptualisations’. Conceptualisations are constructs created in the mind

which allow the interpretation, understanding and assignment of meaning to
our experiences. The authors put forward that most emotional measurement
tools access emotional conceptualisations as opposed to emotional

‘consequences’ (which would be described by the component process model

Scherer, 20053s the cognitive component of an elicited emotion).

The implication of this is that emotional responses measured byepelt
may or may not be capturing experienced emotion. Instead, respondents may

instead be reporting emotional conceptualisations associated with the stimulus

15
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1.3.2 Implicit reactions

In his 1872 book The Expression of the Emotions in Man and Animals,

Charles Darwin wrote thét..the young and the old of widely different races...

express the same state of mind by the same movements” (Darwin, 1872) This

observation forms the basis of implicit measures of emotion where each

emotion is associated with a particular pattern of expreg&ikman, 1994)

The measurement of these patterns of expression reflects the comroanicati

of reaction and behavioural intention function of the component process model

Scherer, 2005)This pattern is particularly evident on the face and it is

claimed that, in some cases, facial expression provides a means of

communication of emotions that is even more effective than verbal sxpres

Etcoff and Magee, 1992Facial expressions can be measured in a number of

ways:

e Facial Action Coding System (FACEkman and Friesen (19[)8}

Requiring approximately 100 hours of self-instruction to encode the
movements of individual facial muscles and categorise expressed

emotion.

e Electromyography (EMG)—- measuring the electrical activity

associated with the activation of specific facial muscle groups

= |Hu et al. (199Pkhowed that negative hedonic sensations were

associated with higher EMG activity in the levator labii neisc
region, whilst positive hedonic sensations were associated with

lower EMG activity in this same muscle region.

16
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e Software packages using a camera to recognise different facial

expressions (but only 7 basic emotions, 1 positive - happiness)

= |Danner et al. (20143pplied FaceReader (Noldus Information

Technology, Wageningen, Netherlands), to the measurement of
emotional response to orange juices, successfully

discriminating between samples.

However, the methods are restricted in the range of emotions (FACS to a
lesser extent but this is significantly more labour intense thanother

methods) and it is also difficult to measure simultaneous emotions.
Furthermore, mainly negative emotions are measured by FaceReadegswhere

people overwhelmingly use positive rather than negative words when

describing foodDesmet and Schifferstein, 2J0®erhaps the most important

consideration in a food and beverage sampling context is that motor atefact

caused by eating and drinking, can be easily misinterpreted as reported by

Danner et al. (2014¥hen using FaceReader to measure emotional response to

orange juice. These artefacts are only expected to increase with soliesampl

1.3.3 Physiological reactions

Physiological reactions result from changes in the autonomic nervsigsrsy
(ANS), central nervous system (CNS) and neuro-endocrine system (NES) that

accompany emotions and represents the neurophysiological component of the

component process modgbcherer, 2005)As with implicit reactions, this

approach is language independent and, as a result, can be impleanessed
culturally. There are a number of physiological parameters that can be

measured to indicate emotional state:

17
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e Skin parameters (potential, resistance, blood flow, temperature)

e Cardio-respiratory parameters (electrocardiography (ECG), instantaneous

respiratory frequency, instantaneous heart rate)

It has also been identified that pupil size increases when peepbx@osed to

positive and negative stimylPartala and Surakka, 2403)

Rousmans et al. (20p0%imultaneously and continuously measured the

emotional reactivity associated with sweet, sour, bitter, and tsaitgs using

five ANS parameters: skin potential, skin blood flow, skin temperature, ski
resistance, andnstantaneous heart rate. The innate-accepted sweet taste
induced the weakest ANS responses whereas the unpleasant té#steso(sa

and bitter) induced stronger ANS responses, with the innate-rejected bitt

taste the strongest.

Physiological methods have been shown to able to go beyond mere emotional

reactivity as studies have implicated patterns of ANS resposeeiat®ed with

distinct emotions (sg&reibig (201Q)for a review). In addition, it has also

been shown the physiological measures are able to differentiate beheeen

responses of men and womIﬁnbin et al. (200Bused the same five ANS

parameters gRousmans et al. (20p@p study the influence of gender on

primary tastes. A similar distribution of basic emotions was assatiwith
each primary taste for men and women for sweet, bitter and control solutions

but differences were observed for salt and sour solutions.

18
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1.3.4 Functional brain imaging

Functional brain imaging methods measure changes in brain activity

associated the motivational changes produced by appraisal resulie in t

component process moiecherer, 2005)n particular action tendencies with

associated neural signatures in their respective motor command circuits.

Electroencephalography (EEG) is a lightweight, compact, and porisbéers

for measuring the synchronous firing of large populations of neurons
(therefore the method has low spatial acuity). The frequency and amplitude of
waves are related to different brain activities and can be linked to emotion. For

example, higher regularity of the rhythm of frontal alpha-waves is assdciat

with positive emotions. Using EE(Xaneda et al. (2011jound that the

aromas of essential oil extracted from Saaz hops as well asaesteas
exhibited a significant relaxing effect (lowering of arousal) on subjé@tis.
method is susceptible to movement artefaoteaning the alpha-waves of

many subjects need to be measured in order to attain statistical power.

Magnetoencephalography (MEG) offers higher spatial resolution than EEG as
it measures magnetic, as opposed to electric, fields which ardistsrted by
living tissue. The combination of high spatial and temporal resolutiate&

for the study of emotion as the timing of activation of specific braes sit

proves important, as observed |bgon-Carrion et al. (2006 However, the

method is expensive as it requires a very low noise environment oetieag

shielding.

Any modern discussion of functional brain imaging would be incomplete

without mentioning functional magnetic resonance imaging (fMRI). Intemest i
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the application of fMRI to study emotion in neuroscience has exploded over

the last 20 years (sg&han et al. (20Q2f)or an early review). In a food and

beverage context, fMRI has practical issues as it is difficult teeptesibjects
with samples due to the participants being recumbent in a confined. spa
However, it is only a matter of time until the method is applieddter
understand the relationship between neural systems linked to enaoiibn

sensory-driven products.

Taking functional brain imaging as a whole, a great deal of progress ha
certainly been made in identifying the neural substrates of emotion.
Nevertheless, this type of research is still relatively newtherk is a lot of

ground to cover. Some neural associations with basic emotions may be

possible to identify at present but results are inconsigBamtett, 2006).

1.3.5 Concluding emotion measurement approaches

It is clear that the richest emotional response data isnelotaising self-report
because every emotion for which there is a word can be measwea. A
relatively young area of research, methods have yet to beconidishstd,

with current methods regularly being refined and new methods proposed.
Although the literature thus far has mainly focussed on verbal self-repart,
verbal measures also offer advantages, particularly in cross-cultural
application. However, any self-report method, by its very nature, isadoiéy

to measure conscious responses, whereas our reactions to food and beverages

may be largely unconsciougThomson et al., 2010)That is to say,

components of emotion beyond awareness and access may be important when

considering consumers’ responses to products. Indeed, unconscious elements
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of emotion have been shown to drive behaviour (fBerridge ang

Winkielman (2003). Implicit and physiological methodsacess unconscious

components of emotional response, although they are limited in the parameters
that can be measured. Functional brain imaging has the potential to be a
powerful tool in the measurement of emotional response, although, at present,
it is difficult to interpret the data in a meaningful way witkgard to a

consumer’s emotional experience of a product.

1.4 Current understanding of the relationship between sensory
properties and emotional response

The distinction between a stimulus and its evoked sensory property (or
properties) is an important one. Take the example of colour vision. Ligt wi

a wavelength of 620-750nm (stimulus) appears red to those with normal
trichromatic vision (sensory property). However, there is nothing inherently
‘red’ about that range of wavelengths. Indeed, those with red-green colour
blindness perceive red from wavelengths of light that would be desated
green by the majority of the population. Through receptor transduction and
subsequent neural processing, a stimulus is converted into a meaningful
representation to the organism perceiving it (e.g. red fruit stands outtagains
the green foliagéackground). Therefore, there is nothing ‘sweet’ about the
stimulus sucrose until it interacts with and depolarises a tastptoeccell,
sending the information to the relevant brain regions through the brainstem
and is perceived by the organism. Thus, it is the interaction between a
organism’s sensory system and the stimulus that imbues the stimulus with a
‘sensory property’. In terms of food and beverages, a product does not possess

sensory properties unless it is perceived by a consumer.
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Some sensory properties are associated with innate emotional responses

Rosenstein and Oster (198&)owed that neonates experience positive affect

In response to sweet solutions and negative affect to bitter solutiogshai

an evolutionary basis in that it is advantageous to the survival of tescioa

be motivated to consume their mother’s sweet milk and to avoid the
consumption of potentially toxic bitter compounds. Studies have also explored

beyond general valence. Using solutions representative of four of the five

primary tastes (bitter, salty, sour, and sw@etbin et al. (200Bneasured six

basic emotions: happiness, surprise, sadness, fear, disgust, and anger.
Sweetness was associated with happiness and surprise, whereatethe bi
solution was associated with anger and disgust. Salty and souors®lere
associated to some degree with all six emotions, possibly reflectorg

variable taste associations and evolutionary functions.

The previous evidence shows that different taste qualities elitéredit
emotional responses but it has also been observed that other typesaoof se

property give rise to different emotional responses. In commercial chqcolate

Thomson et al. (2013howed that vanilla flavour and brown appearance were

associated with the term ‘sensual’, whilst creamy mouthfeel and sweetness

were associated with fun, comforting and easy-gﬂilNg. et al. (201B)

identified a link between normal added sugar blackcurrant squash drinks and
positive emotions. However, this was not the case for niche added suga
samples, suggesting that the emotions were being driven by otherysensor
properties. These flavours present in commercial products are lessttikel
have a strong evolutionary basis for their associations with particutaioss

and, more likely, these associations are learnt through experience. In fact,
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experience has an important bearing on basic tastes; for example, exposure t

bitter-tasting compounds has been shown to lead to increased hedowgs rati

Stein et al., 20043 )explaining the large consumption of bitter products such as

coffee or cruciferous vegetables.

To the author’s knowledge, no research has been published linking the
manipulation of a product’s individual sensory properties with emotional
response. This thesis describes such an approach through the experimental
control of sensory properties of beer. This is a particularly interesting product
to study because of the range and complexity of sensory charact@gstiss

modalities (taste, aroma, mouthfeel), in spite of very few raw materials.

1.5 Origins of the sensory properties of beer

This section describes the process of convetitrg’s raw materials into the
final product and how each stage in the process has an effect on the product’s

many and varied sensory properties.

1.5.1 Introduction to the brewing process

The main ingredients from which most beers are brewed are maltey, barl
water, yeast, and hops. The processes that convert these raw matésial
beer can be broadly grouped into malting, wort production, and fermentation.

Maturation, finishing, and packaging are the final steps in the $sofe

simplified representation of the main stages of this process is sh‘;ﬂigdre

1.2 for reference.
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Malting

in the maltings

Barley seeds are steeped in water, triggef

their germination and the conversion of

starch into fermentable sugars. The proce
is halted by kilning.

Milling, mashing & mash separation
in the mill and mash tun
Milling the malt makes it more easily hydrat
in mashing, where wort - a sugar-rich liquid
is produced and then separated from the sp
grain.

D

Boiling
in the kettle

Hops are added to the wort and boiled in fI
kettle.

Cooling & fermenting

in the heat exchanger and fermente
The liquid that leaves the kettle is cooled
before entering the fermenter to ensure tiv
the effective metabolisation of pitched yeas

Maturing

in the maturation tank
The ‘green’ beer that leaves the fermenter is
matured, which has an effect on the
development of the character of the beer.

Finishing & packaging
into bottles, cans, kegs, etc.
Beyond the maturation tank, the beer may
filtered and the C@level may be altered. Th¢
final product is packaged for transport.

Figure 1.2 A simplified flow diagram of the main stages of the brewing
process.
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1.5.2 Malting

When discussing barley in a brewing context, it is the plant’s grain that is

being referred to. During malting, the kernels’ embryos are hydrated by
steeping the seeds in water. This activates hormones which rtriigge
production and secretion of enzymes, starting the partial breakdown of the

starchy endosperm. This starch is the source of fermentable sugars in brewing.

Before excessive tissues associated with germination are produced, the process
Is stopped by heating the grain in a process called kilning. The aim is to reduce
the moisture level in the grain, thereby halting the metababisthe barley

and stabilising the product. Lager-style beers are generally kilnéalver
temperatures than ales. High kilning temperatures result in a daoler
product with more complex flavours. This process is the origin of the malty
characteristics associated with beer. Dimethyl sulphide (DMS) lman
produced from malt-derived precursors at this stage, although it can also be
caused by bacterial infection during fermentation. DMSconsidereda

characteristic property of some beers at a relatively low condentiait can

also be an off-flavou,‘Bamforth, 2009)

1.5.3 Wort production

First, the malt is milled so as to be easily hydrated. Thisp®rtant for the
activation of enzymes and solvation of substrates during the mastaige,
where the malt is mixed with water under controlled conditions (exg, t
temperature, pH) in the mash tun to start the hydrolysis process. Thages
sugar solution is called wort, which is separated from the spent gnaine

mash separation stage.
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From here, the wort enters the kettle for hopping. Hops are perennial climbing
plants. The important components of hops for the brewing process are located
in the lupulin glands of the cones. The use of whole hop cones is now rare and
most commonly, pelletized hops are used although resin and oil extaacts

also be used.

It is in the kettle that hops are added. Hops contain resins (thempzstant

of which are a-acids) that are extracted in the wort boil and isomerized into
more soluble forms (isa-acids). These acids are perceived to have bitter
sensory characteristics. Hops also possess a complex mixture rifed ssks
which provide the wide range of different hoppy characters associated with

beer (e.g. floral, fruity).

The timing of the addition of hops during the boil is important. Hops added at
the beginning of a boil will lose virtually all their oils through evagiora
therefore contributing bitterness but hardly any flavour character. As &, resul
it is commonplace for a proportion of hops to be held back for addition during
the final few minutes of the boil in order to contribute flavour. This is known
as late hopping. An alternative and more traditional procedure for imparting
hop-derived flavourss to ‘dry hop’ the product by adding hop cones to the

cask.

1.5.4 Fermentation

Fermentation is primarily concerned with the conversion of carbohydrates

(approximately 70% of which are fermentable sugars: maltose, glucose,

fructose, sucrose, and maltotrig§&apson (200§) into alcohol, although it is

also about producing a subtle mix of flavours. Esters, such as isoamykaceta
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which imparts an ‘artificial banana’ flavour to the beer, are typical of flavours
produced during fermentation. Before yeast can be pitched for fermentation,
the liquid must first be cooled to such a temperature that yeast ¢abahse
effectively. This temperature is different depending on the genusspeica
yeast strain and the intended characteristics of the final product. rgrewi
yeasts are divided into two categories: Saccharomyces careyassociated
with the brewing of ales) and Saccharomyces pastorianus (associttedewi

brewing of lagers). Ale yeast strains ferment at a higher tempe(atpieally

18-22°C) than lager yeast strains (typically 6-15{Bamforth, 2009) Any

unfermented sugars contribute to the sweetness of the final product.

The metabolism of yeast produces by-products. Some are desirable and
characteristic of most beers. For examplabon dioxide contributes to the

perception of ‘tingliness’ and ‘bubbliness’ in the final product. Others are

largely undesirable, such as diacefigamforth, 2009)which contributes a

‘buttery’ sensory characteristic to the final product. Yeast is able to ‘mop up’
the diacetyl again, converting it into compounds which do not haveathe

intense aromas. Another undesirable flavour produced during fermentation is

acetaldehyde, a precursor of ethaf®hmforth, 2009) To reduce levels of

both diacetyl and acetaldehyde, fermentation time must be increased, whic

adds to the cost of brewing.

1.5.5 Maturation, finishing and packaging

The ‘green’ beer must be cooled in order to stabilise the product. It is then

matured in order to, among other things, develop the flavour of the beer. After
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this period of storage, the bamaybe clarified using filters. Finally, the level

of CO,can be altered before packaging.

Packaging is an important consideration for stability of the product during
storage before reaching the consumer. For example, the exposure of beer to
certain wavelengths of light can lead to photolysis ofciswmids and the

production of 3-methyl-2-butene-1-thiol, commordglled ‘light struck’ by

brewers{Stephenson and Bamforth, 2Q0G#)d described asaving ‘skunky’

or ‘freshly brewed coffee’ aroma. This undesired characteristic can be avoided
by not using clear bottles and instead using green or, better still, brown bottles.
The coloured glass filters out the wavelengths of light that cdlose
photolysis. Alternatively, beers that use clear packaging (for brand beaest

purposes) can make use of tetrahydreisacids as bittering agents for the

reduced susceptibility to photolyTBriggs et al., 2004)

1.6 Research aim and objectives

The overarching aim of this research was to build upon previous studies to
produce an effective emotion measurement approach which allowed the
investigation of the relationships between sensory properties of beer and
consumer emotional response. In order to achieve this, a number of key

objectives were established, as listed below:

1. To develop and validate sensorially-distinct beer samples withfispeci
sensory attributes for use in subsequent studies. This is addressed in
Chapter 2.

2. (a) To create an approach for the development of a reduced product-

specific consumer-led lexicon; and (b) to apply the reduced consumer-

28



Chapter 1: General Introduction

led lexicon to (i) discriminate across a range of beer samples
specifically designed to elicit specific sensory properties, and (ii)
reveal differences in emotional response across different consumer
segments related to gender and age. This is described and disnussed
Chapter 3.

. To compare the relative efficacy of the reduced emotion lexicon
against the full lexicon upon which it was based by assessing (a) the
relative discriminability between samples by each approach, and (b)
the ability of the reduced form emotion categories to differentiate
between the responses of different consumer groups as compared to the
full form terms. Further objectives were (c) to explore the potential
effect of form reduction on halo dumping, and (d) to assess the
effectiveness of the modified cluster analysis for grouping terms that
elicit similar patterns of response to one another as well dketo
reduced form emotion category to which they belonged. This is the
subject of Chapter 4.

. (@) To create a Spanish reduced consumer-led emotion lexicon for use
in (i) discriminating across a range of beer samples designectito eli
specific sensory properties, and (ii) revealing differences in emotional
response across different consumer segments; and (b) to compare and
contrast emotional response to the selected sensory properties of beer
between UK and Spanish beer consumers by exploring the
similarities/differences in (i) how emotion categories were assatiat

with specific sensory properties of beer across the two cultures, and (ii)
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the extent to which the respective lexicons discriminated across

consumer segments. This forms the basis of Chapter 5.
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Chapter 2: Selecting and characterising samples

2.1 Introduction

Beer is a product category ripe for research into the association hetwee
sensory properties and emotional response due to the broad and diverse range
of sensory properties associated with products belonging to this category.

Furthermore, it has previously been demonstrated that beer is aiveemot

product with differential responses dependent on the pr(Tdeya et al|

2015) This thesis focuses on lager-style beer and its associated ysensor

properties because this style dominates beer sales in the UK pamists

markets(Euromonitor, 201411, Euromonitor, 2014lshich are studied in this

thesis. This chapter describes the characterisation of a number ofesamp
which were designed to be controlled in chosen sensory properties. It was
important that the sample manipulations led to changes in the perception of the
relevant sensory properties because these samples would subsequently be use
to measure the relationship between sensory properties and emotional
response. Therefore, it was necessary to recruit and train a beer-specific
sensory panel and a significant part of this chapter describesnpthyebut
important process. Through statistical analysis efpidmel’s responses, it is

shown that the ‘base’ and ‘spiked’ samples significantly differed in the
pertinent sensory properties. As a result, the effects of the differemces i
sensory properties between samples could be investigated in subsequent

studies using these samples.

2.1.1 Objective

The main objective of the work presented in this chapter was toogevel

sensorially-distinct beer samples with specific sensory pregertnis was in
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order that they could be used in subsequent studies as a basis for the
investigation of the relationship between sensory properties of beer and

consumer emotional response.

2.2 Selection of beer samples for sensory analysis

The fourteen selected sensory properties (Tabl|e 2.1) were chosen in order to

reflect a wide range of variation in beer that can result from malérg
maltiness, DMS), wort production (e.g. hoppiness, bitterness), fermentation
(e.g. alcoholic flavour, isoamyl acetate, etc), and storage (light stisick)e
propertieswere characteristic of beer (e.g. Bitterness, hoppiness, etc.) whilst
otherswere anecdotal drivers of emotional response (e.g. off-flavours like
DMS or acetaldehyde). The sensory properties also span a range of m®daliti

(i.e. taste, aroma, flavour, mouthfeel).
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Table 2.1Sensory properties of beer and the treatments of the ‘manipulated’

samples.
Intermediate
Sensory Control sample | Manipulated , sarppl_e f
property p sample (for evaluation o
panel
discriminability)
Tinali Commercial lager Commercial lager Commercial lager
Ingliness decarbonated and decarbonated and decarbonated and
recarbonated to ~1.6 | recarbonated to ~4 | recarbonated to ~2.5
. volumes (2psi at volumes of CQ volumes of CQ
Bubbliness | ,"/oc (26psi at 4.4°C) (13psi at 4.4°C)
Alcoholic
flavour . 8% ethanol added to | 4.7% ethanol added
Commercial non- commercial non- to non-alcohol
Body alcohol lager .
alcohol lager commercial lager
Warming
25g dextrose/litre 15¢g dextrose/litre
Sweetness commercial lager commercial lager
45mg Aroxa cetaidehydel
Acetaldehyde a_lcetaldehyde/_ litre commercial
litre commercial lager |
ager
25mg Aroxa isos- 15mg Aroxa isos-
Bitterness acids/litre commercial| acids/litre
lager commercial lager
Isoamy! 10.5mg Aroxa 7mg Aroxa isoamyl
isoamyl acetate/litre | acetate/litre
acetate commercial lager commercial lager
600pg Aroxa dimethyl | 450pg Aroxa
DMS : sulphide/litre DMS/litre commercial
Commercial lager commercial lager lager
750ug Aroxa kettle 500ug Aroxa kettle
Hoppiness hop extract/litre hop extract/litre
commercial lager commercial lager
720ug Aroxa 2-acetyl | 540ug 2-acetyl
Maltiness pyridine/litre pyridine/litre
commercial lager commercial lager
390pg Aroxa 312pg Aroxa
Diacetyl diacetyl/litre diacetyl/litre
commercial lager commercial lager
|
Light struck thiol/litre commercial struck/htrc_a
lager commercial lager

Differences in sensory properties were achieved by manipulating base bee

Table 2.2 gives the brand profiles of the two base beers). Two base bee

were selected, a normal strength commercial lager (chosen dugyemésal
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low levels of sensory characteristics making it easier to ‘spike’) and a non-
alcohol commercial lager. The nafcohol lager was chosen to explore the
effect of alcohol content. (this could not so easily be done with the normal
strength commercial lager because perceptible increases orysensperties
associated with alcohol could only be achieved when the alcohol volume

extended beyond a typical range for commercial lag®&sg).spiking’ these

base beerg (Table 2.1), individual sensory properties could be alterechgofferi

greater experimental control than using a range of commercial lagers.obome
the manipulated attributegere associated with just one major compound (e.g.
the chemical compound acetaldehyde contributes a sensory property
frequently labelled as ‘green apples’). There are a few examples in this thesis

of sensory properties that can be dependent on the contribution of a number of
compounds, namely, sweetness, bitterness, maltiness, and hoppiness. For
example, sweetness is not associated with just one compound but a number of
unfermented sugars like maltose, glucose, fructose, and sucrose. In ®8;h cas
the relevant flavour standards developed by Aroxa (Cara Technology,
Leatherhead, UK) were referred to. This is with the exception of svasetne
where dextrose (Myprotein, UK) was used in preference to sucralose which is
the flavour standard supplied for sweetness by Aroxa. This was the result of
informal preliminary tests wherein it was found that dextrose contributed a
guality of sweetness more typical of beer than sucralose (or, indaedse}
fructose, and sucrose). Maltose offered a comparably beer-typical sweetness to
dextrose but was not selected for this project to avoid potential comfusi

between attributes due to its close association with maltiness.
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Table 2.2 Brand profiles of the two base beers used for manipulation

throughout this thesis.

Commercial Non-alcohol
lager commercial lager
Real extract 3.7 Plato 5.6 Plato
Alcohol by volume 4.7% 0.5%
International Bittering Units | 11mg/I 22mg/l
CO, 2.7 volumes 2.6 volumes
European Brewery
: : 6.4 7
Convention colour units

Levels of each attribute (Table R.1) were chosen to reflect typaration

within lagers but to also be easily discriminated by consumers wheniruse
subsequent emotions research. In some instances this wasehsled (e.g.

CO, volume and alcohol volume) but in other instances, a considerable
amount of sensory panel work was required to define the necessary level of
attribute. For the Aroxa compounds, a level nine times greater than the
detection threshold in beer as identified by Aroxa was usetheastarting
point. In some cases this was increased to ensure perceptible difference
between base and manipulated samples. The most extreme exartiuke of
was the DMS sample; the level of DMS in this sample was 12-20 times greater
the detection threshold in beer. This level may not, however, be wholly
accurate as the Aroxa preparation instructions state that the capsuteshoul
added to the beer and presented immediately. For this research, both sensory
and consumer, this was not practical due to resource limitationgjrmgdhat
samples were prepared up to three hours in advance. This had a dié&oite e

on the perception of individual sensory properties in that they were far less
detectable. As such, the preparation times of samples were carefully

controlled.
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The base and manipulated samples needed to be characterised in thais of
sensory profiles in order to establish that differences existed in kbetesk
sensory properties. This was because the samples would be @sbdsas to
explore the relationship between individual sensory properties of beer and
emotional response. Consequently, it was necessary to recruit anditesn a

specific sensory panel.

2.3 Sensory panel recruitment

The purpose of a sensory panel is to provide objective data on perception. This
Is achieved by training a group of assessors to become accuratdianld in

their measurements, whilst also tending to the panel average. A gmices
recruitment and screening was required in order to identify individuals with
the potential to become precise measurement instruments for sensory

evaluation. The key characteristics sought were:

e Sensory acuity (ability to detect, recognise and discriminateelegtw

stimuli)

e Descriptive and communication skills (ability to describe character

communicate intensity)

¢ Interpersonal skills (ability to co-operate as a member of a group)

Other important factors that were considered were health, generalodityil
and motivation. As it is undesirable for a panel to consist of lems 10
assessordSO 8586-1:1993)the aim was to recruit between 12-15 panellists
to allow for drop-outs. Classified advertisements were placed inl loca

newspapers and posters were put up in the surrounding community inviting
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interested individuals to request an application form by email. Theiteent
process was divided into three stages: (1) pre-screening, (2) screening, and (3)

post-screening.

2.3.1 Pre-screening

Respondents to the advertisements were sent a questionnaire (Appengix A) b

email. This was used to obtain background information about the candidates,
including interest and motivation, attitudes to foods, knowledge and aptitude,
health, ability to communicate, availability, and personality charestics
(seelSO 8586-1: 1993or more detail). Information on whether applicants
currently or ever have smoked was also recorded, although candidates were

not excluded on this basis.

Together with the questionnaire, scaling exercjses (Appendix B; redrawn from

Meilgaard et al. (2007)were sent to applicants in order to assess their ability

to use scales. Five geometric shapes were presented and tbiedastidates
was to mark on a continuous line scale the proportion of the shape that wa
shaded (those invited to screening completed a further set of five scaling
exercises in order to ensure that applicants were able scale agcunatet

controlled conditions).

Of the 109 applicants who submitted questionnaires and scaling exercises, 69
were selected to attend screening sessioffh@University of Nottingham’s
Sensory Science Centre based on general availability (e.g. thadetime
employment were excluded), health (e.g. those with hypertension were
excluded), and descriptive ability (e.g. those that provided single word or

single sentence responses to descriptive questions were excluded).
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2.3.2 Screening

In total, 43 candidates completed the two screening session&ed;gehe
minimum recommended 40 recruited individuals needed in order to obtain a
final panel of 10 selected assessors accordim§@o8586-1: 1998 A number

of invited applicants did not attend the first session and others latlezdst

after the first session. This was part of the reason that more thasessien

was conducted as it reveals those with a genuine interest and roatieabe
panellists. The 43 candidates participated in a number oftadiim order to
assess their ability to detect, recognise, discriminate, amliltestimuli in
addition to their communication skills. All tests took into accountrntended
application of the panel for the assessment of beer and made use aftrelev
materials. The activities were created to be deliberatedylenging in order to
avoid ceiling effects where all candidates perform well. In this wawas
easier to differentiate between potential panellists, although tHishleaeffect

of generating low scores on some tasks, even where performance is good

relative to other candidates.

2.3.2.1 Detection of stimuli

It was important that the selected panellists did not have apgiiment in
colour vision because the panel was anticipated to continue thedijegitin
beyond this project and colour may play an important part in future studies.
Although all candidates invited to screening indicated in the prersngee
guestionnaire that they were not colour blind, it was necessary to chétik as

vision deficiency sometimes remains undiagnosed. Candidates contpieted

short version of the Ishihara test for colour blindrfwsihara, 197RIn which

six plates were presented. The task was to identify the numbers predent
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individual plates. According to the responses given, it could be deternfined i
an impairment was present. No candidates scored below 100%, meaning all

had normal colour vision.

Hypogeusia (reduced ability to taste) is relatively common ingdweeral

population (5% according [fd/elge-LiUssen et al. (20[)1)so0 it was important

to screen out any candidates who were unable to detect bitter aridastes

as these represent two significant sensory properties of beer. In ordegds as
candidates’ ability to detect and recognise bitter and sweet compounds,
applicants took part in absolute discrimination tests for taste @dimm

ISO 8586-1: 1998 Six samples were presented and it was explained that
these samples may taste bitter, salty, sour, sweet, or of nothialf (ae.
water). The candidates’ task was to identify the taste, if any, of each sample by
ticking the appropriate box on the associated Fizz Forms (Biosystéemes,
Couternon, France) sheet. It was made clear that each sample would not
contain more than one tastant. Two samples were tasteless (ee), Wwao

were sweet (dextrose (Myprotein, UK) at 10g/l and 15g/l water), and two were
bitter (Aroxa isoe-acids at 3mg/l and 4mg/l water, Cara Technology,
Leatherhead, UK)ISO 8586-1: 1993ecommends that successful panellists

score 100% in this type of task. However, none of the 43 candidates achieve

this (Activity 1 in[Table 2.}7). As observed pWelge-Lissen et al. (20[L1)

further investigation of the data showed that there were many instahces
applicants confusing tastes, particularly bitter and sour. Therefore, casdidat

participated in further taste detection testing with samples ghehi

concentrations post-screening (see section 2)3iB.brder to better assess

absolute discrimination.
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2.3.2.2 Discrimination between stimuli

In the first of the two screening sessions, ranking tests were usedess as
candidates’ ability to discriminate the relative intensity of various attributes
that vary between lager-style beers: colour intensity, sweethdtsness,

hoppiness, and carbonation. Candidates were presented with three intensities

of each attribute in water (See Table|2.3) and asked to rank them frast low

to highest intensity on a Fizz Forms printout. Successful candidadss
expected to rank the lowest and highest intensity samples of eabtlutattri
correctly, with particularly sensitive candidates ranking the intdiate
intensity sample correctly. For each ranking test, 1 point was givesvéoy
correct ranking, with half a point given where the intermediate sampb
ranked in the wrong order with either the lowest or highest sample. Nas ga

a maximum score of 5 points (100%:; see Activity Ja in Table 2.7). Arer ot

ranking received 0 points. During post-screening (see section 2.3.3.1),

candidates carried out a very similar activity except in be¢eadsof water

(and with adjusted levels of each attribute).
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Table 2.3Attributes and their levels in the ranking activity.

Attribute Low (1) Intermediate (2) High (3)
Y5 water, % Commercial lagern 30ul red food
. . commercial lager colouring in
Colour intensity 100ml

commercial lager

10g dextrosell

15g dextrosell

20g dextrose/l

Sweetness commercial lagen commercial commercial lager
3mg Aroxa iso- | 4mg Aroxa isoa- | 5mg Aroxa iso-
Bitterness a-acids/I acids/I a-acids/I
commercial lagenn commercial lager| commercial lager,
125ug Aroxa 187.5ug Aroxa | 250ug Aroxa
Hoppiness kettle hop kettle hop kettle hop
extract/I extract/| extract/I
commercial lager commercial lager| commercial lager
Commercial Commercial lagern Commercial
Carbonation lager at ~4.2 at ~4.5 volumes | lager at ~4.8

volumes of CQ

of CO,

volumes of CQ

In the second session, rank rating tests were used. The same flwatesttri

were assessed but this time four samples were presented aithimtribute

as opposed to three ($ee Tablg 2.4). Three of these four samples werd identica

to those presented in session 1 in order to allow for a test of replication a
learning. Again, candidates were required to rank the samples in order from
lowest to highest on a Fizz Forms sheet. Successful candidatesxperted

to be able to rank all of these attributes correctly (1 point) or, if not, only

confuse samples that neighbour one another in their concentrations (half

point). There was a maximum score of five points (100%; Activity|4 in€llabl

2.7). It was also expected that experience with the sample would improve

performance in the replication of the three samples from session 1 (Activity 2b

in|Table 2.7) and this was scored in the same way as Activitindeed, a

number of candidates showed improved performance from session 1,
demonstrating an ability to learn specific attributes with exposure hvdian

important skill for panellists.
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Table 2.4 Attributes and their levels in the rank rating activity.

. Low Intermediate | Intermediate High
Attribute (1) ) 3) 4)
Y5 water, %5 | Commercial | 20ul red food | 30ul red
commercial | lager colouring in | food
Colour lager 100ml colouring in
intensity commercial | 100ml
lager commercial
lager
10g 12.5¢9 159 dextrose/| 20g
dextrosel/l dextrose/l commercial | dextrose/l
Sweetness . . :
commercial | commercial | lager commercial
lager lager lager
3mg Aroxa | 4mg Aroxa 4.5mg Aroxa | Smg Aroxa
. iso-a-acids/l | iso-u-acids/l | iso-a-acids/l | iso-u-acids/I
Bitterness ; ; . .
commercial | commercial | commercial | commercial
lager lager lager lager
125ug 187.5ug 218.75u9 250ug Aroxal
Aroxa kettle | Aroxa kettle | Aroxa kettle | kettle hop
Hoppiness hop extract/l | hop extract/l | hop extract/l | extract/I
commercial | commercial | commercial | commercial
lager lager lager lager
Commercial | Commercial | Commercial | Commercial
: lager at ~4.2| lager at ~4.4 | lager at ~4.6 | lager at ~4.8
Carbonation
volumes of | volumes of volumes of | volumes of
CO, CO, CO, CO,

After the ranking had been completed for each attribute, candidatesolere

to rate each of the samples on a scale with ‘1’ and ‘10’ as anchors. The sample

ranked as the lowest intensity was automatically assignedia galthe scale

of ‘1°, whilst the sample ranked as the highest intensity was automatically

assigned a value on the scale of ‘10’. Candidates then rated the relative

magnitude of the two intermediates in relation to these. The purpose of t

scaling aspect of this task was to introduce candidates to scaitspry

properties (using the completed shading exercises to illustrate howthsdo

It also provided supplementary data (not shown) as candidates who confused

samples on the ranking would be expected to rate them very simifathis
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was not the case, then the candidate’s suitability as a panellist would require

extra consideration.

Discrimination between samples that varied in alcohol concentratisrals@a
assessed. In order to give candidates experience of a wider rasgesofy
approaches, triangle tests were used instead of ranking. Three triastgle t
were completed and each included two of three possible ethanol
concentrations: 0.49% (commercial low alcohol lager), 2.4% (ethanol (Merck
Chemicals, Nottingham UK) added to commercial low alcohol lager), and
4.7% (ethanol added to commercial low alcohol lager). In each triaggfie t
two of the samples were identical and one was different. It was skeofa
candidates to identify the ‘odd one out’ and to indicate how the ‘odd one out’

was different to the other two (i.e. higher or lower in alcohol concentration).
Successful candidates were expected to be able to discriminaieehethe
samples correctly successfully indicate how the odd one out was different.
One point was allocated for a correct sample identified as the ‘odd one out’,

with a further point given if the direction of this difference was cdlyec

identified, giving a maximum of 6 points (100%, Activity 3|in Table)2.7

Further evaluation of candidates’ ability to discriminate alcohol concentration

was made in post-screening (see section 2]3.3.2).

2.3.2.3 Recognition and description of stimuli

In order to assess candidates’ ability to recognise and describe unknown
stimuli, an odour recognition and description task was completed in which a
number of aroma compounds were presented. Some aromas were

characteristic of beer and some were not. A direct method of sample
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preparation was employed by applying a few drops of the relevant compound

to a cotton wool ball which was sealed in a small glass bottle. Candidates were

instructed to accurately identify the aroma or if they could not, desdréoe t

aroma as precisely as they could on the provided sheet. The scot&m sys

used byHollowood (2002

Pwas adapted for use in the assessment of responses

Table 2.%). Although a satisfactory success level is dependent on the

materials,|ISO 8586-1: 1993ecommends that candidates must score above

65% on these tests. In fact, only a few candidates scored higher than 65%

(Activity 5 in|Table 2.7), reflecting difficulty in assigning descor# to the

chosen aroma compounds.

Table 2.5Example identifications and descriptions of compounds in the o
identification screening test. This list is not exhaustive bsummary of
acceptable responses given by candidates. Table adapte¢Hfstbowood

[(2009.
Compound One point Half point
Isoamyl acetate Banana Fruity
y Pear drops Sweet
. Butterscotch
Diacetyl Butter
Marzipan Sweet
Benzaldehyde Almonds
Cis-3-hexen-1el Green
Cabbage Beetroot
Dimethy! sulphide Sulphurous Aparagus
Corn
Seafood
Trans-cinnemaldehyde | Cinnamon
Water Nothing

A similar recognition and description task was also carried out Vetfours

(i.e. samples were consumed) in order to determine how accuratelgatasdi

could identify and describe flavours presented individually in w

hter (Table

2.6). All of the flavours selected were specifically related to beevo#ta
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recognition and description (Activity 6{in Table

performance between candidates than aroma recognition description, with a

couple scoring 100% and three as low as 25%.

P.7) drew out a widegeaf

Table 2.6 Example identifications and descriptions of compounds in
flavour identification screening test. This list is not exhaudiiviea summary
of acceptable responses given by candidates.

Compound One point Half point
Isoamyl acetate Banana Fruity
Y Pear drops Sweet
i Butterscotch
Diacetyl Butter
Acetaldehyde (Green) apple Sour
Metallic
idi Malty Horlicks
2-acetyl pyridine Biscuity
Cabbage Beetroot
Dimethyl sulphide Sulphurous /éparagus
orn
Seafood
Water
water Nothing

To assess descriptive ability specific to lager-style beerdidates were
presented with two commercially available lagers and were asked to
objectively describe the sensory attributes of the samples inuak detalil
possible. The comments sheet was divided into appearance, aroroar,fla
texture, and aftertaste, each of which was explained to candidakesihl it

was not necessary that they stick to this format). The actiaty limited to

ten minutes. Responses were assessed in terms of their detsdnogl and

objectivity (results not shown).

In the second session, candidates were provided with reminder saxnghes
of the commercial lagers as well as their description of the |Adfer. a few

minutes of prompting their memories and adding anything they feel would be
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relevant, the candidates participated in a group discussion lede panel
leader where the key aromas, flavour, textures and aftertastes wrgsdds
Observations were made about how individuals interacted within the group.
This included contribution to the discussion, ability to develop others’

contributions, ability to communicate own experience of beer, etc.

A separate group discussion was also carried out in which a more general
topic was discussed. Candidates were asked to individually make a reote of
few meals which they felt were best accompanied by beer andniey Wney

were told to consider if there are any particular types of each bewbetggo

well with certainmeals (e.g. red wine with beef; stout with shepherd’s pie).

This allowed for further assessment of candidates’ ability to communicate as

well as consideration of their interest, motivation, and personality

characteristics.

2.3.2.4 Screening results

Table 2.7 shows the performance of each of the 43 candidate®ihaleted

both screening sessions across activities. In deciding who to iojiéen the

panel, it was important to consider performance across all activitesing

poor performance in one or two tasks was weighed against good performance
in others (for example, candidate 11 performed averagely or above in most
tasks except aroma recognition (Activity 5)). Supplementary data (not shown

here) from pre-screening, scaling activities (shaded shapes task ané sampl

intensity ratings), group discussion, and sample description were used where
necessary to better inform the selection process. Ranking performance was

generally quite good (Activities 2a and 2Bglthough performance was
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Table 2.7Screening results.

Activity

1 2a 2b 3 4 5 6

1 16.7%| 70% 80% | 66.7%| 40% 66.7%| 41.7%
2| 333% [ 60% 60% | 66.7%| 60% | 70.8% 50%
3 16.7%| 60% 60% 0% | 20% 25% |  41.7%
4 33.3%| 70% 70% 0% | 40%| 58.3% 50%
5[ 66.7%[ 70% 60% | 16.7% | 40% | 33.3%| 66.7%
6 333%[ 80% 90% 50% | 60% | 66.7%| 41.7%
7 83.3%| 70% 60% | 33.3%| 40% 50% 50%
8[ 33.3%[ 90% 80% | 66.7% | 40% 50% 50%
9 333%[ 80% 80% | 33.3%| 70% 50% | 33.3%
10 50% |  80% 70% |  16.7%| 40% | 54.2%| 41.7%
11| 83.3%| 90% 70% |  66.7%| 40% | 37.5% 50%
12| 83.3%| 90% 60% | 66.7%| 60% 50% 50%
13 50% |  80% 80% 0% | 50% | 54.2%| 41.7%
14 50% | 60% 60% | 33.3% | 40% | 58.3%| 66.7%
15 50% | 70% 80% 50% | 50% | 41.7%| 33.3%
16 50% | 90% 60% 16.7%| 50% 25% 25%
17 33.3%| 70% 60% 16.7%| 30%| 37.5% 50%
18| 33.3%| 70% 70% 100% | 50% | 37.5%| 37.5%
19 50% | 70% 70%|  33.3% 0% 33.3%| 29.2%
o | 20| 66.7%]| 80%| 100%| 33.3%| 60%| 33.3% 50%
S| 21| 333%| 80% 60% | 83.3% | 40% | 37.5% 50%
S| 22 33.3%| 70% 70% 0% | 40%| 41.7% 50%
8 23 50% | 90% 50% 16.7%| 40%| 33.3%| 70.8%
24| 833%| 70% 70% |  33.3% | 20% 50% | 33.3%
25| 33.3%| 90% 70% | 33.3% [ 40% | 33.3% 50%
26| 83.3%| 80% 80% 0% | 40% | 58.3%| 58.3%
27 50% | 60% 70% | 33.3% | 40% | 58.3%| 83.3%
28 66.7%| 50% 70%| 33.3%| 20%| 33.3%| 41.7%
29 50% | 90% 80% | 66.7%| 20% | 66.7% 100%
30 33.3%| 70% 80% 0% | 40% 50% 75%
31 50% |  30% 50% | 33.3%| 20% 66.7%| 58.3%
32 50% | 80% 60% 0%| 40%| 45.8%| 33.3%
33 66.7%| 40% 70% 50% | 40% 16.7% 25%
34 33.3%| 50% 80% 0% | 40%| 41.7%| 66.7%
35 33.3%| 60% 30%| 33.3%| 20% 16.7% 25%
36 33.3%| 70% 90% | 66.7%| 40%| 41.7%| 45.8%
37| 66.7%| 50% 80% 50% | 40% | 66.7% | 58.3%
38| 66.7%| 50% 70% 50% | 40% | 33.3% 100%
39| 333%| 70% 80% | 33.3%| 60%| 75.0%| 45.8%
40 33.3%| 70% 60% | 33.3%| 40% 25% 50%
41 50% | 90% 70%| 33.3%| 50%| 41.7%| 37.5%
42 16.7%| 40% 50% | 33.3%| 40% 50% | 33.3%
43 50% |  60% 40% 0%| 20%| 33.3%| 41.7%

Emboldenedcandidates were invited to post-screening

47




Chapter 2: Selecting and characterising samples

impaired when including an additional sample (Activity 4). It wasicléat

most candidates found the absolute discrimination task (Activity 1)n@tha
triangle tests (Activity 3) and aroma (Activity 5) and flavour (Aitive)
recognition tasks particularly difficult. On this basis, modified tasks were
included in post-screening in order to make a more informed decision about

who to include in the final panel.

2.3.3 Post-screening

Twerty-two candidates were invited back the Sensory Science Centre for two
paid sessions before the final panellists were selected. Assvploviding an
extra opportunity to assess the abilities of candidates, post-screessianse
were added to provide candidates with a more representative experi¢imee of
type of work that they would be carrying out as panellists. This all¢erd

to better inform their decision about committing to the panel.

The methodologies and materials at this stage reflected the wopatie

would be carrying out, providing a more accurate indication of the candidates’
potential. The general availability of candidates was comparécisastage

and the days and times for regular future panel training sessions set. Seventeen

candidates were able to attend the chosen days and times.

2.3.3.1 Detection of stimuli

At the screening stage, it was frequently found that candidates coifilites
with sour in the absolute discrimination of taste and, as a resultsdores
were generally obtained in this task. This likely reflected a faitured¢ognise
the taste upon detection and not bitter specific hypogeusia. Therefahe,

post-screening sessions, candidates were presented with three reference
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samples: bitter (Aroxa isa-acids at 10mg/l water), sour (0.6ml lactic acid
(Sigma-Aldrich, UK)/litre water), and sweet (30g dextrose/litre water) iarord

to familiarise themselves with the taste attributes. Followimg; candidates
were set the task of matching each of nine samples to one of the re$erenc
These samples varied in terms of their concentration of taste compounds
(bitterness: 5mg, 7.5mg, 10mg Aroxa is@cids/litre water; sourness: 0.2ml,
0.4ml, 0.6ml lactic acid/litre water; sweetness: 10g, 20g, 30g dexits
water). The concentrations of bitter and sweet compounds were higher-in post
screening than in screening to ensure that specific ageusias wopicked

up. As with all post-screening tasks, data was acquired using Fizzutem
software. Due to the higher levels of attributes, 100% correct responses were
expected from successful candidates in this task. Fourteen of the seventeen
candidates gave 100% correct responses, with the remaining three only erring
on either the low bitter or low sour samples. Correct responses for the higher
concentrations suggest that these candidates were not aguésigglalthey

may be less sensitive than other candidates.

2.3.3.2 Discrimination between stimuli

Many candidates had difficulties in discriminating between samples of varying
hoppiness or carbonation in water during screening. The opportunity was
taken in posstcreening to further assess candidates’ group descriptive ability.
Samples of beer that were high in hoppiness and carbonation were discussed
and the groups generated several relevant descriptors. Following this,
hoppiness and carbonation were ranked. In contrast to screening, the attributes
were present in beer as opposed to water to make it more relevaattasks

panellists would be expected to perform. In addition, the range of sensory
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properties in samples was increased in line with the range typical of

commercially available lager (s¢e Table [2.8). As in screeningjrate

ranking was expected from successful candidates.

Table 2.8Attributes and their levels in the post-screening ranking activitie

Attribute Low (1) Intermediate (2) High (3)
Commercial 375ug Aroxa 750ug Aroxa
Hoppiness lager kettle hqp k_ettle hop extract
extract/litre /litre commercial
commercial lager| lager
Commercial Commercial lagerr Commercial
Carbonation lager at ~1.6 at ~2.7 volumes | lager at ~4
volumes of CQ | of CO, volumes of CQ

It was also common for candidates to be poor at discriminating between
alcohol contents during screening. As a result, the range of concentrasisns w
increased for post-screening to reflect the range of concentrations in
commercial lager (0.47% low alcohol lager; 4.7% low alcohol lager with
added ethanol; 8% low alcohol lager with added ethanol). Candidates
discussed a sample high in alcohol and generated a number of descriptiv
terms. The task was changed from triangle tests in screening to ranking
order to keep in line with the other tests the panel were completing during
post-screening. Given the large differences, it was anticipatedhhdinal

panellists would be able to rank these samples correctly.

Candidates identified and described flavours in water during screening. Their
task during post-screening was to rank samples of beer that varieden thes
flavour attributes. This ensured that they were able to discrimbetteeen
varying intensities of these stimuli in the complex matrixager. The range

of samples within an attribute reflected the range in commercablylable
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lagers (see Table 2.9). Before carrying out the ranking, candidategmwene

samples high in each of the attributes and discussed a number of relevant

descriptors. Consistent performance across all attributes was exkgemn

successful candidates.

Table 2.9 Flavour attributes and

their levels in the

post-screening rar

activities.
Attribute Low (1) Intermediate (2) High (3)
5.25mg Aroxa 10.5mg Aroxa
Isoamyl acetate isoamyl , isoamyl .
acetate/litre acetate/litre
commercial lager | commercial lager
260pg Aroxa 320ug Aroxa
Diacetyl diacetyl/litre diacetyl/litre
commercial lager | commercial lager
Commercial 22.5mg Aroxa_ 45mg Aroxa _
Acetaldehyde lager acetaldehyde/litre | acetaldehyde/litre
commercial lager | commercial lager
540pg Aroxa 2- 1.08mg Aroxa 2-
2-acetyl- acetyl- acetyl-
pyridine pyridine/litre pyridine/litre
commercial lager | commercial lager
Dimethy ;t_SOug Aroxa DMS 9_00ug Aroxa DMS
sulphide itre commercial | /litre commercial
lager lager

The discussion of attributes and descriptor generation before ranking
hoppiness and carbonation, alcohol volume, and the five flavours allowed for
candidate interactions to be assessed in a realistic settings Ipossible to
observe how each candidate contributed to the generation of terms, both in
putting forward their own ideas and building on the contributions of others.
Ranking was scored in the same way as in the screening sesstodspwint

given for a correct ranking and half a point given if the intermedatgke

was mixed up with either the lowest or highest sample, giving >anman

score of eight points (100%; Activity 7 1n Table 2.11). Although no
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particularly high scores were attained, a closer examination of the(ratt
shown) revealed that there were far fewer instances of no points being
awarded for a ranking compared to screening. This was particularly
impressive given the complexity of the sample (i.e. commercialr)be

compared to in screening (i.e. water).

2.3.3.3 Recognition and description of stimuli

Aromas were presented to candidates during screening with the aim of
identifying candidates that could describe and identify well. Aromas Wsoe a
presented in post-screening, but instead with the aim of identifyingdzdesdi

that could not detect compounds likely to be used as attributes (asswell
some extra compounds that candidates struggled with during screening). The

task was to match the aromas to descriptors. Eight aromas wesatpceand

there were ten groups of descriptors [see Tablg 2.10). This task had the effec

of producing a wide range of results across candidates (Activity 8 ire [Tabl

2.17).

Table 2.10Descriptors of compounds in the odour matching post-scree
test.

Compound Descriptors
Isoamyl acetate Banana Pear drops
Diacetyl Butter Butterscotch
Benzaldehyde Marzipan Almonds
Cis-3-hexen-1el Freshly cut grass Hedge cuttings
Dimethyl sulphide Cabbage Tomato sauce
Trans-cinnamaldehyde Cinnamon
Acetaldehyde Green apples Emulsion paint
2-acetyl-pyridine Malty Biscuity
No associated compound | Minty Herbal
No associated compound | Rose petals Floral
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Having never been exposed to the ‘light struck’ attribute, it was important to
present this to candidates before they were selected for thetpamsure that

they were able to detect it. Therefore, candidates performed three duo-trio
tasks in which they only snlet the samples. They were required to identify
which sample was the same as a reference. The sample conthmilght
struck attribute was the different sample in each case (300ng Aroxa light
struck/litre commercial lager). It was anticipated that candsdateuld
correctly match to the reference in all three duo-trio tests. Seadaptation

to the attribute is anecdotally relatively quick, which the candglaad been
warned of. In spite of this, a fair number of candidates identified the odd one

out in all duo-trio tests (Activity 9 iE Table 2[11) Supplementary deiseei

data was also generated at this stage as candidates weréoasésctibe how

the odd one out was different to the other two samples.

Table 2.11Post-screening results.
Activity
7 8 9
2| 68.8% | 50% 33%
5 50% | 38% 67%
6 50% | 50% 33%
9| 62.5% | 38% | 100%
10| 37.5%| 63% 67%
12| 56.3% | 63% | 100%
15 50%| 25% 33%
18| 43.8%| 50% 67%
43.8% | 50% | 100%
21| 56.3% | 38% 67%
24| 43.8%| 25% 67%
25| 37.5%| 25% 67%
26| 68.8% | 25% 67%
27| 68.8%| 25% | 100%
29| 62.5%| 63% | 100%
37| 43.8% | 88% 33%
38| 62.5%| 13% | 100%
Emboldenedcandidates were invited to join the panel

Candidate
N
(@]
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2.3.3.4 Post-screening results

Table 2.11 shows that performance was generally high in post-screening

particularly compared to screening, reflecting more refined testseanuirig

on the part of the candidates. Ranking (Activity 7) was found to be
consistently more difficult for some compounds (e.g. 2-acetyl pyridine) across
candidates. Aroma recognition (Activity 8) yielded very variable peréoice,

whilst detection of the light struck compound in the duo-trio testiiac9)

was generally high. Performance across screening and post-screening was
taken into account when making the final panel selection. Twelve datadi

were invited to join the final panel based on their pre-screening, screaming

post-screening results. Ten individuals accepted this invitation.

2.4 Panel training

Before and during training, panellists were instructed to be objedtiedl a
times, setting aside their likes and dislikes. They were also direotdd use
perfumed cosmetics (including hand soaps) before sessions as well as avoiding
tobacco or strong tastes for at least one hour before a session (&Oper
8586-1:1993guidelines). All sessions (on average, two consecutive days per
week) took place at The University of Nottingham’s Sensory Science Centre

which is equipped with twelve sensory booths, two training rooms and a panel
lounge.The initial phase of training involved introducing panellists & th
relevant sensory properties in order that they were able to sucbessful
recognise each. For example, when familiarising the panellists witihess,

they were presented with the chemical 2-acetyl pyridine in iealas an
aroma, allowing the panellists to focus on the specific qualitat@resory

property elicited by 2-acetyl pyridine. The panel were encouraged to apply
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their own terms to the sensory property (e.g. biscuity, sacky) and this was
facilitated by having panellists smell and taste various referpraducts (e.qg.

malt extract, biscuits and malt-based beverages). These descepsored

that, when assessing ‘maltiness’, panellists were not assessing maltiness in
general, but instead the very specific sensory property elicited logt2-a

pyridine.

The next stage of training involved discriminating between sampltés
varying levels of each sensory property. This was initially cdroet in the
absence of other sensory properties by adding each attribute to water.
Panellists ranked three samples from low to high intensity. When aecanait
reliable performance was achieved across all panellists, therpamet on to

rank three samples of beer that varied in their levels of each sensorgtyrope
The terms that were generated for each sensory property were continuously

fine-tuned as experience with each increased.

In building up the panel’s experience with the sensory properties gradually, it

was relatively straightforward to ascertain the origin of problems ané solv
them. For example, a panellist that was able to rank an attribzueataly in
water but had difficulties doing the same in beer may have been contiusing
attribute with other properties of the beer. If the panellist satieally
ranked incorrectly (e.g. always ranks the samples in reverse rank ordet) then
may have been that interactions between the property of interesttteard o
properties result in confusion. Panellists’ ranking performance was

immediately fed back to them in order to facilitate this process.
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Once the panel was confident in ranking the properties, they were also
required to rate samples. It was at this point the panellists w&oduced to
the ‘anchor’ samples (i.e. samples that represented the extremes of each

sensory property’s scale). All samples were to be rated relative to these

anchors (treatments showr} in Table|2.1). To aid the transition from ranking to

rating, panellists were initially required to rank three samples, oftwmithiey

were informedwo were anchors (i.e. ‘1’ and ‘10’ on the scale). After ranking

the three samples, the panel were only required to rate the edlietersample
relative to the two anchor samples. The data generated during each rating
session was immediately fed back to the panel and individuals akéreto
observe how their ratings compared to others’, whilst also re-sampling. Once
consistent ratings were obtained both within and between panelistsanel

were required to rate samples monadically (i.e. without anchor san¥sfes).
individual protocol for the assessment of each sensory property was also
continuously developed and agreed upon in order that all panellists were
assessing the each attribute in the same way (e.g. keeping the samplth

for the same amount of time, making their assessment at thepsamien

time).

Once consistent and reliable ratings were obtained for each sensory property
by all panellists, focus moved to the assessment of the finghlea This
involved having the panel practise assessing more than one attridute p
mouthful (required because of limitations in alcohol consumption as dictated
by local ethical considerations). At this stage, the assesgmetatcol was
discussed and finalised, with the major decisions about which sensory

properties to assess in the same mouthful. With consultation of tied, ga
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was decided that a maximum of three attributes were to be aspessEOm|
mouthful. In addition, an attempt was made to separate sensory properties
from different modalities into different mouthfuls. Also, the properties that
were adapted to quickest were assessed earlier than other properties. The panel

refined this list over several assessments until a widely agregsssment

protocol for all 14 sensory properties was obtaiped (Appenrix C

Before final data collection, panel performance was assessed throulgh a pi

study, wherein only the anchors of each sensory property were presented,
although panellists were unaware of this. The purpose of this pilot wtasly

to identify any problems in order that further training could be carried out.

Results|(Table 2.12) were used to inform subsequent panel training inarder

strengthen performance on weak attributes. For example, this pilot showed
that the low samples associated with bitterness, tingliness, and ragsbli
were all rated too highly in this attribute (panellists werengaito rate these
samples as a ‘1’ on the scale). Similarly, DMS, acetaldehyde, and maltiness
should have been rated much higher for the high samples (these should have
been rated as ‘10’). By referring to individual panellists’ generated data, it

could be ascertained which individuals were driving the inaccurate gating
Furthermore, a number of attributes were identified as being systaltyatic
confused by some panellists (for example, maltiness was relatieglyently
confused for DMS; data not shown). Group sessions and sessions with small
subsets of panellists were focussed on improving performance on the weak
attributes identified in the pilot. Panellists’ performance was checked in
smaller scale validation before continuing to the final profilingavhgles.2.5

Sample profiling
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Table 2.12 Summary of pilot mean ratings for the low and high sar
associated with each sensory property.

Sensory property | Low sample (1) | High sample (10)
Light struck 1.79 6.42
DMS 1.38 3.21
Isoamyl acetate 2.14 7.77
Diacetyl 1.50 7.99
Sweetness 2.93 7.62
Bitterness 3.90 6.55
Warming 1.59 7.31
Acetaldehyde 2.37 3.79
Alcoholic flavour | 1.56 8.05
Body 1.76 6.31
Maltiness 1.94 4.22
Hoppiness 2.70 6.99
Bubblines 3.39 9.91
Tingliness 3.25 9.60

Once satisfied that performance on all attributes was high, ddectool

began.

2.5.1 Materials and method

Overall, 25 samples (Table 2.1) were assessed in duplicate. Eadnysens

property had three samples associated with it: low (bottom scale anchor,
trained to be rated as ‘1’), high (top scale anchor, trained to be rated as ‘10°)

and intermediate (typically approximately two thirds the amount of the
relevant compound was included as compared to the high sample). The
inclusion of the intermediate sample allowed for the further assessimtat

discriminability of the panel for each sensory property.

Panellists were presented with three 50ml samples served at 4+1°C per session

and followed the agreed protocpl (Appendik C). Samples were presented in

clear screw top bottles. All samples were presented with a |ljptedidor use
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with the carbonator so that panellists could not identify which had been

manually carbonated and which ones had not.

Panellists indicated the intensity of each of the 14 sensory propeitigshes
relevant continuous line scale (labelled from low to high). For eatiplsa

the panel firstly assessed the intensity of light struck aroma. fhieeywent

on to assess 2-3 sensory properties per 10ml mouthful of sample as describe
in the protocol. Each mouthful was associated with one page on the compute
upon which a line scale appeared for each sensory property. There wete a tota
of five mouthfuls per sample. Panellists palate cleansed with wat@&an(E
France) and crackers (Rakusen’s, UK) between each mouthful, except before

the final mouthful where just water used. This was because the Ipatel
identified during training that the flavour associated with the crackas

very close to the malty characteristic they were to assdbe final mouthful

for each sample. Panellists undertook a break of at teastinutes between

the assessment of each sample to avoid fatigue and carry-over effects.

2.5.2 Profiling results

Two-way analysis of variance (ANOVA) was performed on the ratings of
each of the 14 sensory properties with sample and judge as fixed factors.
There were significant sample effects for every sensory properyQp5).

Therefore, post hoc Tukey’s HSD tests were applied to reveal which samples

significantly differed from one anothér (Table 3.13

The panel were able to discriminate between all three samoples sensory
properties: isoamyl acetate, sweetness, warming, alcoholic flavour, &ody

bubbliness. However, no significant differences were found between the
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Table 2.13 Summary of mean ratings for each sensory property to

associated samples.

Sensory property Low Intermediate High
sample (1) sample sample (10)

Light struck ** 1.00 (A) 3.66 (B) 3.76 (B)
DMS' 1.00 (A) 6.14 (B) 6.99 (B)
Isoamyl acetate 1.13 (A) 7.05 (B) 8.17 (C)
Diacetyl*’ 1.19 (A) 6.21 (B) 6.59 (B)
Sweetness' 1.59 (A) 5.84 (B) 8.11 (C)
Bitternesst’ 1.64 (A) 8.29 (B) 8.47 (B)
Warming* 1.67 (A) 4.45 (B) 7.62 (C)
Acetaldehyde 1.76 (A) 5.30 (B) 6.42 (B)
Alcoholic flavour*™ | 1.83 (A) 4.71 (B) 8.25 (C)
Body*" 2.07 (A) 4.86 (B) 7.28 (C)
Maltiness* 2.67 (A) 4.41 (A) 7.22 (B)
Hoppinesg ' 3.21 (A) 6.26 (B) 7.32 (B)
Bubbliness* 3.52 (A) 6.33 (B) 8.38 (C)
Tingliness* 3.89 (A) 6.23 (AB) 8.05 (B)

* Significant judge effect (p < 0.05)
" Significant product*judge interaction (p < 0.05)
Letters in brackets represent the results of post hoc Tukey’s HSD tests carried out due to
significant main effect of sample (p < 0.05), with the sdetter indicating no significan
differences and different letters representing sigaificifferences

intermediate and high samples for seven sensory properties: DMS, hoppiness,

tingliness, light struck, diacetyl, bitterness and acetaldehyde. Incgdip

significant differences were found between the intermediate and loplesam

for two sensory properties: maltiness and tinglir‘ess. Tablg 2.13 shatvs t

discriminability was poorer for some sensory properties than others. This was

perhaps unsurprising given that significant effects of judge were found for the
majority of sensory properties (sweetness, alcoholic flavour, body, majtiness
hoppiness, bubbliness, tingliness, light struck, diacetyl, bitterness, and
acetaldehyde), meaning that there were differences in scale usagéngs

of these sensory properties between judges. Post hoc tests showedr¢hat the

was no panellist in particular driving this across sensory propertiegner
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of sensory properties (sweetness, alcoholic flavour, body, hoppiness, light
struck, diacetyl, bitterness, and DMS) also showed interactions between
sample and judge, meaning that there were significant differencéisei
ratings for some individual samples across judges. In spite of théilyria
scoring between panellists, the panel was able to successfullyruinste

between the low and high samples for every sensory property.

2.6 Conclusions

Through the recruitment, screening, training, and validation of a beer-specific
sensory panel, it has been shown here that it was acceptable to lose dhe

high samples for subsequent consumer experiments as it can be concluded that
a perceptible increase in chosen sensory properties was achieved theugh t
modification of selected attributes. Therefore, these samples weré¢oale

used in the studies that follow which explore the relationship betweeorgens

properties and emotional response.
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Chapter 3: Developing an approach for the
measurement of emotional response to the sensory
properties of beer

3.1 Introduction

The measurement of emotional response is a relatively young areasofyse
science and, as such, methods have yet to become established. Theérefore
opportunity exists to further develop current approaches to create more
effective methodologies. This chapter will discuss the meritgretent
methods before describing and applying a further improved emotion

measurement approach.

3.1.1 Selecting an emotional measurement method

Self-report has been the most commonly used approach in the short distory
measuring emotions in sensory and consumer science. This is no doubt
partially due to the relative familiarity to the sensory prawigr. Self-report
requires consumers to consciously indicate their emotional responae to
stimulus. In this way, rich data about complex and specific emotionbea
assessed (e.g. nostalgia, adventurousness) which would be difficult ioreneas
by any other method. Self-report measures can be either verbal (i.e. through
the use of language) or non-verbal (e.g. through the use of pictures or

cartoons) and the majority of sensory research has employed the former (for

examples, see section 1.3)1.1

3.1.2 Verbal self-report

Verbal self-report lexicons can be divided into two categories: gerrdmed

and consumer-led. A prominent example of a pre-determined emotion lexicon

is EsSense Profile (see section 1.3.1.1). With considerable consumer input,
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emotion terms derived from pre-existing affective questionnaires were

narrowed down to a final questionnaire of 39 terms which can be appked to

range of foods and beveragé&sng and Meiselman, 2010The effectiveness

of EsSense Profile for differentiating emotional response both between and

within product categories wagemonstrated Qing and Meiselman (2010)

using both checkll-that-apply (CATA) and data scaling approaches.

The major advantage for researchers of using pre-determined emotion lexicons
like EsSense Profils that they are general and as such can be applied to any
group of products without the initial outlay of developing a product-specific
lexicon. However, some emotion terms may be of little or no relevance

certain product categories, causing an already lengthy form to be |bager t

necessary and perhaps even confusing respondeetger et al., 20LB8\g et

al. (2013)reported six such redundant EsSense Prigitas in the emotional

assessment of blackcurrant squashes. More significantly, emotion rteayns

be excluded that are characteristic of certain product categories. Benai

such omissions were identified Mg et al. (201B)for their range of

blackcurrant squashes (e.g. comforted, curious, disappoinrlé'd)g et al.

(2010 noted that the exclusion of characteristic terms can be amelidnated

modifying or expanding the pre-determined list. This is, of course, assbciat
with additional effort and expense for the researcher, negating soméaehat t

advantage of employing a pre-determined lexicon.

The alternative to using a pre-determined lexicon is to develop a product-
specific consumer-led lexicon. In response to products of interest to the

researcher, consumers generate an emotional lexicon in their own words. This
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approach incurs increased costs in both time and resources as comigared w

pre-determined lexicons but has the advantage of excluding irrelevant terms

thus removing potential confusioFlaeger et al., 2013and not missing

relevant terms, thereby increasing discrimination ab1rtgg et al., 201B)

Approaches for generating consumer-led emotion lexicons have yet to become

established, presenting the opportunity to further improve on previously

published methods. ReceniNg et al. (201Bpenerated andsed a consumer-

led emotion lexicon to discriminate between the emotional responses to 11
commercial blackcurrant squash products. Each of 29 consumers generated
their own lexicon in onés-one interviews. The consumers then used CATA

on their own personal list of terms to indicate their emotional resgoreé

11 products. Synonyms were combined and any terms checked by fewer than
five consumers were excluded, giving a final lexicon of 36 terms. This
approach was found to differentiate between the products based on their
emotional profiles. However, orte-one interviews were labour-intensive and

the researchers recommended that small focus groups of subjects would be
more efficient with the added benefit of enabling group discussion for deeper
probing of consumer language. In addition, it was proposed that a quantitative
rateall-that-apply (RATA) approach would open up more opportunities for
statistical analysis compared to the qualitative CATA approadiesd
suggestions were implemented in the approach described in this ctmapter
increase the eficiency of lexicon generation and increase the ldgphdyi

statistical analysis.

A disadvantage of many verbal self-report approaches is thatréaeyre

consumers to make a large number of evaluations per sample (e.g. 39 in
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EsSense Profile; 36|iINg et al. (201) leading to potential consumer fatigue

and boredom. Such a large number of emotion terms can also make atatistic

product comparisons unwieldly. In order to allow an easier and quicker test for

the responden|ﬂ?orcherot et al. (2010Jeveloped a reduced version of the

GEOS questionnair¢Chrea et al., 2009)seg section 1.3.1.1). Participants

rated a series of three representative terms for each of the siS GEO
dimensions instead of rating the 68 terms individually for each sample
(ScentMove). Regardless of the fact that 50% of the evaluations wereedequir

as compared to the original form, comparable product information was
obtained by the GEOS and ScentMove questionnaires. The present study al
takes this approach of reducing the number of consumer responses, with the
aims of minimising the potential for consumer fatigue and boredomaodae t
lower number of required consumer responses as well as increasing the ease of

statistical product comparisons.

3.1.3 Objectives

The main objectives of the study presented in this chapter were twdfptd:
create an approach for the development of a reduced product-specific
consumer-led emotion lexicon; and (2) to use the reduced consumer-led
lexicon to (a) discriminate across a range of beer samples desigegdtto
specific sensory properties, and (b) reveal differences in emotional respons

across different consumer segments related to gender and age.

3.2 Lexicon development

Focus groups of consumers generated an emotional lexicon in their own words

to describe their responses to the set of 14 sensorially-distinct sample
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developed in Chapter 2. These subjects subsequently used the created lexi

to rate the 14 sam@gTable 3.} and this data was submitted to cluster

analysis and linguistic checks in order to group similar terms intoi@mot

categories. This section describes the process in detail.

Table 3.1Fourteen beer samples and their treatments.

Sample Treatment
1 Control Commercial lager
0.75mg Aroxa kettle hop extract/litre commerg
2 Hoppy lager
3 Malty tggrmg Aroxa 2-acetyl pyridine/litre commerc

4 Light struck 0.3ug  Aroxa 3-methyl-2-butene-1-thiol/lit
commercial lager

5 Isoamyl acetate | 10.5mg Aroxa isoamyl acetate/litre commercial la

6 Diacetyl 520ug Aroxa diacetyl/litre commercial lager

0.9mg Aroxa dimethyl sulphide/litre commerc

7 DMS
lager

8 Acetaldehyde | 45mg Aroxa acetaldehyde/litre commercial lager

9 Bitter 25mg Aroxa isax-acids/litre commercial lager

10 Sweet 25¢g dextrose/litre commercial lager

11 Low CO, Comme_rmal lager decarbonated and recarbonats
~1.6 units

12 High CO, C:ljmmerual lager decarbonated and recarbonats
~4 units

13 Non-alcohol Commercial non-alcohol lager

control

96% ethanol added to commercial non-alcohol |

14 High alcohol (8% ABV)

3.2.1 Subjects

Seventeen UK consumers (aged 18-65 years) who consumed beer at least once
per month took part in this study after signing consent forms in lirfelagal

ethical considerations. Each participant was judged to be reasonahliaset
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following a short discussion with the session leader about beer prior to being
invited to the sessions. Most (71%) consumed beer at least once per week and
less frequent beer drinkers were included to ensure a range of emotional
responses. However, all consumed beer at least once per month. As women

have previously been suggested to be more adept with emotional language

Fugate et al., 2009)more female subjects were recruited (65%) to facilitate

the term generation process, although males were included to ensuaatrele
terms from both genders wenepresengd Participants were divided into three
groups of between five and seven subjects and attended a total of three 90min-

2h sessions.

3.2.2 Procedure

At the start of the first session, consumers received a short explanétion

‘emotion’ in the context of other affective behaviours (seg section 1.1)1In

order to make this distinction clear, warm-up exercises were conduncted

which subjects described their emotional response with reference toepictur

and prompt cardgNg et al., 201R)

Drawing on the experience of previous emotion resedidh, 2013)

participants were presented with waamsamples of the two ‘base’ control
beers before generating terms in session 1 and 2 in order to both corgextuali
the beer and aid participants in considering the differences inetim@itional
response between the presented samples (as opposed to their respeese

per se).

Triadic elicitation{Fransella et al., 2004yas used to generate terms. That is

to say, participants were asked to assess triads of sampkdgddirom the
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set of 14 samplegnd describe ‘in what way two samples were similar but
different from the third in terms of youemotional response’. These

differences were not necessarily experienced emotions but instead emotiona

associations with products (dee section 1.F.JAﬁer performing this task

individually, the participants shared and discussed their response with the
group and a consensus between the members was reached. Five triads were
presented to each group (to ensure each of the 14 sable 3.1
appeared at least once) in a randomised design. Two triads were pregented i
the first session and three in the second session. Each sampl®miam

volume and served at 4+1°C.

The terms generated by all three groups in this elicitation phashkect in a

list of 100 emotion terms. An initial reduction was performed by asking the
subjects to indicate any words which more accurately described ¢nsory
perception as opposed to their emotional response (e.g. bland, unappealing).
Where possible, synonymous remaining terms were combined using a

thesaurus (Microsoft Word 2007). This resulted in a lexicon of 48 terms.

This lexicon was then used by the subjects during the third session to rate their
emotional response to all 14 samples. Each of the 48 terms s@sassd

with a 150mm line scale, anchored from ‘not at all intense’ to ‘extremely

intense’ and responses were recorded using Fizz Forms (Biosystémes,
Couternon, France). These responses were subsequently expressed as a
percentage distance along the line scale, i.e. 0-100%. Emotions were presented

in a randomised order, as emotion list order has been found to affect consumer

responseqKing et al., 2018) Having rated all 14 samples and assuming
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subjects had become familiar with the lexicon, participants wsteucted to
rate each term for relevance to describing emotions elicited by kear a
product category per se. This element of the questionnaire was mhdiude
provide additional data to assist in the elimination of redundant tergasnA
consumers used 150mm lineales but this time anchored from ‘not relevant

at all’ to ‘extremely relevant’. This session was carried out in an air
conditioned room (21+1°C), under Northern Hemisphere daylight lighting.
Participants were instructed to palate cleanse using unsaltedtexsac
(Rakusen’s, UK) and mineral water (Evian, France) before the assessment of
each sample.

3.2.3 Grouping of terms into emotion categories

Five terms with a mean ‘relevance’ score of less than 33% (i.c. less than one
third of the scale) were excluded as being evaluated as not vergntete

beer (angry, annoyed, optimistic, reassured, regretful).

The next stage was to group similar terms into emotion categori@smABer

of multivariate statistical techniques (factor analysis, princguahponents
analysis, hierarchical cluster analysis) were applied to then maangs of
samples for the remaining 43 terms in order to ascertain the relative
effectiveness of each technique for grouping terms which produced similar
patterns of data. Cluster analysis was deemed by the researcherimido t
the most practical way for this research because there is somee dag
control at the hands of the researcher in deciding how many clusters are
appropriate. Only the results of the cluster analysis approach are presented
this thesis for brevity. Terms were segmented using Euclideaandest and

Ward’s criterion of aggregation (XLSTAT Version 2009.6.03, Addinsoft,
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USA). The coefficient, Cronbach’s o, was calculated in order to assess internal

consistency of clusters.

Eight clusters were identified (Table 3.2a) and slight modificatieer® made

with reference to Cronbach’s a in order to improve the distinction between

groups of emotions. It was also necessary to compare the clusteysisanal
using 14 samples to a second cluster analysis using just a @ib%6t
samples. This was because the subset of 10 samples was to be used for

comparison of emotional response with Spanish consumers (Chapter 5).

Based on discussions with participants, term ‘underwhelmed’ was moved
from the group containing ‘tame’ and ‘safe’ to be in an emotion category
alone because it was deemed to represent a different emotion. Indged, th
was anincrease in Cronbach’s a (+0.18) in the group containing ‘tame’ and
‘safe’ without ‘underwhelmed’ (though this was largely due to the small
number of termssaCronbach’s a is greatly affected by the number of items).

In addition, the term ‘unpleasantly surprised” was removed from the group

containing ‘disgusted’, ‘horrible’, ‘repulsed/repelled’, and ‘unpleasant’ to the

cluster including ‘disappointed’ and ‘dissatisfied’ (Table 3.2p) because it was

felt by the researchers to fit more neatly in this cluster (also.eclasialysis
using just 10 samples placed ‘unpleasantly surprised’ in this cluster). This
hardly affected the Cronbach’s a associated with the original group of the term
‘unpleasantly surprised’ and slightly increased Cronbach’s a for its new group
(+0.02 although again it must be noted that Cronbach’s a is greatly affected
by the number of terms). The Cronbach’s o across all 9 final emotion

categories indicated adequate internal consistency (Cronbach’s a > 0.8;
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Table 3.2aCluster analysis of 43rms grouped into 8 clusters with associated Cronbach’s as
(adequate internal consistency > (B8reiner, 2008)

Cluster 1 2 3 4 5 6 7

8

Cronbach’s o 0.96 - 0.99 0.99 0.91 0.95 0.99

0.77

Alarmed Bored Calm Curious Diesirous  Dhisappointed  Disgusted
Cheated Comtbortable Enthusiastic Nostalgic  Dissatistied Horrible
Confused Comforted BExcited Relieved Kepulsed!
Owverwhelmed Content Fulfilled repelled
shocked Enjoyment Fun [Tnpleasant
Strangefweird Grood [mpressed [npleasantly
Happw Interested surprised
Nice Uptimistic
Pleasant Pleasantly
Pleased surprised
Felmed Want
Satisfied Warm

Tame
Underwhelmed

mafe

129 Jo saiuadoud A1osuas ay) 0] asuodsal [euoljows Jo
Juswalinseaw ay) Jo} yoroiadde ue Buidojanaq g 1aideyd
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Table 3.2bFinal grouping of the 43 terms into 9 emotion categories with associated Cronbach’s as
(adequate internal consistency > (B8reiner, 20083)

o 1 2 3 4 5 6 7 8 9
Kmotion category Shock Boredom Contentment Excitement Mostalria  Disconfirmation Disgrust Tame'Safe  Underw helmed
Cronbach’s o 0.96 - 0.99 0.99 091 097 0.99 095 -

(a) Alarm ed Bored (a) Calm (a) Curious (a) Desirous  (a) Disappointed (&) Disgusted (a)Tame Underwhelm ed
(b Cheated (b Comfortable (1) Enthusiastic () Nostalgic (b)) Dissatisfied (1) H coribile () Safe

(c) Confused

(dy Owverwhelm ed
(&) Shocked

(F) Strangedweird

(c) Com forted
(dy Content
(&) Enjoyment
(F Good

(g Happy

(1) Nice

(1) Pleasant
(i) Pleased

(k) Kelaxed
(1) Satisfied

() Excited (c) Relieved  {g) Unpleasantly
[y Fulfilled

(&) Fun

surprised

() Tmpressed
(g Interested
(T Optimistic
(1) Pleasantly
surprised
(i) Want
(k) Warm

() Repulsed!
repelled
[y Unpleasant

129 Jo saiuadoud A1osuas ay) 0] asuodsal [euoljows Jo
Juswalinseaw ay) Jo} yoroiadde ue Buidojanaq g 1aideyd
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Streiner (200B) The only other difference when comparing the cluster

analyses using 14 and 10 samples was that the 10 sample verkidednan
emotion category including just ‘cheated’ and ‘overwhelmed’. However, the
version generated from the cluster analysis using 14 samples waaingiint

as the two terms were deemed to have a similar meaning to @timsrwithin

that group. Each emotion category was assigned a title that sisadhthe
terms belonging to a given category. This was purely to aid reporting of
consumer responses; consumers would never see the titles assigned to ea
category, just the terms that belonged to them. ‘Boredom’, ‘Underwhelmed’,

and ‘Tame/Safe’ were directly named for all the emotion terms that belonged

to those categories, whilst the others drew upon a term thatriuegisellated

the meaning of the category.

3.3 Measuring consumer emotional response using the reduced
emotion lexicon

In the second part of the study, 109 naive consumers rated their emotional

response to the 14 beer samples using the 9 emotion categories.

3.3.1 Subjects

One hundred and nine subjects (54% female) who consumed beer at least once
per month took part in this study (82% consumed beer at least once a fortnight
and 52% at least once per week). Approximately two-thirds were 1884

(68%), with the remaining third aged 35+. Consumers were weighted towards

the younger age group because beer consumption peaks before consumers turn

35 years oldNintel, 2013.
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It is important to note that this study formed part of a larger stodyform

length (the other half of this study is reported in Chapter 4). The 109
consumers that took part in this reduced form study also assessed the 14
samples using a full emotion form of 43 terms. Fifty-two consumers
completed the reduced form first and 59 completed the full form firsb- Tw
way between subjects ANOVA was conducted for each reduced form emotion
category (as well as liking and familiarity) to reveal affeas of the order

that the forms were presented (IBM SPSS Statistics 22). Boredomyshisg
Nostalgia, Shock and Tame emotion categories were all rated sagtiific
higher by those consumers that completed the reduced form second tlean thos
that completed the reduced form first (p < 0.05). However, there were no
significant interactions between the order of forms and sample for any
emotion category (p > 0.05). Just familiarity showed a significant cttera
between form order and sample (p < 0.05). Simple main effects analysis
showed that the Control and Low €8amples were rated as more familiar by
those that completed the reduced form first but the High alcohol samaple w
rated higher in familiarity by those that completed the reduced foconde
Therefore, it was concluded that, though the order of presentation of the forms
affected the magnitude of ratings given by consumers, there waslfittie
difference in the response to individual samples no matter the form order. Thi
is with the exception of familiarity which might have been expectethamge

anywaydue to consumers’ prior experience with the sample set.

3.3.2 Procedure

Consumers attended two sessions held on different days in order that local

ethical considerations of alcohol consumption were adhered to and so that
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intoxication would have a limited effect on emotional responsehtEigml
samples served att2°C were assessed in the first session and seven were
assessed in the second sessiAn‘dummy’ sample (always the normal

strength alcohol commercial lager Control) was presented in the firsibposi

to overcome first-order effeqiSorado et al. (in preparatip@nd familiarise

consumers with the task. This data was subsequently discarded. The

presentation order of the remaining 14 samples was randomly assigned for

each consumer. Samples (Tableg 3.1) were assessed in an air comddme

(21+1°C) room under Northern Hemisphere daylight lighting. Unsalted
crackers (Rakusen’s, UK) and mineral water (Evian, France) were provided as

palate cleansers between sample assessments.

When rating their emotional response, consumers were presented with 9
continuous line scales. Each scale was associated with one ecaiggory.
Emotion categories were presented as a horizontal list of terms tbagdx

to that category (e.g. the Disconfirmation emotion category wasrnisskas
‘Disappointed/Dissatisfied/Unpleasantly surprised’). Consumers  were
instructed to read all of the terms associated with each emotiayooatnd

to rate the overall intensity of their feeling of the underlying emdtiam the

words were describing on a 150mm continuous line scale anchored from ‘not

at all intense’ to ‘extremely intense’. The order of emotion groups was
randomised between consumers, although the order remained consistent across
samples for individual consumers. Once the 9 emotion categories wette rat
consumers then scored the sample for liking and familiarity on two further
150mm line scales. The inclusion of liking allowed a comparison dsatw

traditional hedonic measures and emotional response in order to observe if
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emotions discriminate beyond liking as has been found previ(ng)et al.,

2013) Familiarity was included in the form to add supplementary data for the

purposes of interpretation of consumer response. It has been found that

familiarity has an important bearing on consumer experi¢Bester et alf,

2013)and it was anticipated that there may be a particular effect dfdaty

between consumer groups in their reported emotional responses.

3.3.3 Data analysis

Multivariate analysis was performed using principal components analysis
(PCA) on mean ratings of emotion categories for the 14 samples intorder
map the emotional space of the samples (XLSTAT, Version 2009.6.03). The
liking and familiarity data were included in the PCA as supplementary
variables (i.e. this data was not used to generate the PCA spaeesbut
mapped in the space generated by the ratings of emotion categories) to
determine their relationships with the emotional data. Mixed modetsas aif
variance (ANOVA) was carried out for each emotion category (dk ase
liking and familiarity) with sample as a fixed factor and subjeca aandom

factor (SPSS Statistics 22, IBM, USA). Tukey’s HSD was applied where
significant effects of sample were found in order to ascertain how each
emotion category discriminated between samples (SPSS &t IBM,

USA). Further ANOVAs were carried out with fixed effects of sample, gender
and age group for each emotion category (and liking and familiarity). dn thi
way, differences between consumer groups in overall ratings of emotion
categories could be seen, as well as interactions betwegpiesand gender

and between sample and age group. Where significant interactions were

found, simple main effects analyses were conducted in order to ascertain
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which samples were rated significantly differently for a given emotion
category (or liking or familiarity) between genders or between age groups

(SPSS Statistics 22, IBM, USA).

3.4 Results

The following section shows the effectiveness of the use of group intsrvie
and cluster analysis to develop a reduced product-specific consumer-led
emotion lexicon through its creation of a discriminating emotional space
across samples. The effectiveness of the approach for differentiatmeebet

genders and age groups in their emotional responses is then explored.

3.4.1 Emotion space

The PCA enabled the visualisation of the emotional space for the esampl

tested. The firstwo principal components accounted for 94.63% of the data

variance|(Figure 3.1a). PC1 (75.03%) was highly positively correlated with

emotion categories Disconfirmation, Disgust, and Shock and highly negatively
correlated with Nostalgia, Contentment, Tame/Safe, Excitement. Likas)

not active in the PCA but was highly negatively correlated ®{@l1, as was
familiarity. Underwhelmed and Boredom correlated highly positively with
PC2 (19.61%). No emotion category was patrticularly negatively correlated
with PC2; excitement showed the most association with thisndioe but

was more correlated with PC1. This emotional space was consisitbnt

circumplex models of emotion (see section 1.1.2), with PC1 associated with

pleasure/pleasantness and PC2 related to arousal/engagement/activation.

With the samples projected onto the first two principal componlents (Higure

3.1), it was observed that the High alcohol sample was projected highly
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® Underwhelmed
e Boredom

® Tame/Safe Disconfirmation

<
—
© .
@ 9 Disqust
LN) ® Familiarity Shock
a Contentment
Nostalgia
-1
-1 0 1

PC1 (75.03%)

Figure 3.1aPCA correlation circle of the 9 emotion categories on PC1 and
PC2 (liking and familiarity are included as supplementary variables).
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| |
Light struck acetate

-2
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PC1 (75.03%)

Figure 3.1b PCA product plot showing the projections of the 14 samples on
PC1 and PC2.
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positively onto PC1, therefore associated with displeasurable/unpleasant
emotions. The Non-alcohol control also projected positively on PC1, but not
as much relative to the High alcohol sample. In contrast, the@Ow High

CO, and Light struck samples were highly negatively correlated with PC1 and,
as such, were associated with pleasurable/pleasant emotions. {iéxe Bi
Control, and Malty samples were also projected somewhat negatively ont
PC1, with Acetaldehyde, Diacetyl, DMS, Hoppy, Isoamyl acetate Savekt
samples not loading particularly highly on this dimension. Bitter and
Acetaldehyde samples projected highly positively on PC2, showing an
association low arousal/engagement/activation emotions. A number of
samples (Isoamyl acetate, Sweet, Hoppy, High alcohol, Light strugky Hi
CO,) were negatively associated with PC2, thereby eliciting emsthigher

in arousal/engagement/activation. DMS and Diacetyl samples didoadt
particularly on either dimension (or on PC3 which, in any case, only

accounted for 2.99% of the data variance).

3.4.2 Discrimination ability of emotion categories between
samples

ANOVA showed that all 9 emotion categories (as well as likimgl a

familiarity) significantly discriminated between the beer samgtes 0.05;

Table 3.3). Consequently, post hoc analyses (p < 0.05) were carried out for all

emotion categories (and liking and familiarity) in order to reveal hawohe

was able to discriminate between samples (Tab’e 3.4). In this way, the reduced

product-specific consuméed emotion lexicon was shown to be effective
through its ability to discriminate across the range of sensorialipctideer

samples.
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Table 3.3 p-values for main effects of sample, gender, and age group, and
interactions between sample*gender and sample*age group for each emotion

category (and liking and familiarity).

Emotion category | Sample | Gender | Age S(Baer?lglg: Saprg %Ie*
1 Shock <0.001 |0.002 |0.013 |0.509 0.463
2 Boredom 0.002 |0.011 |0.02 0.198 0.185
3 Contentment <0.001 | 0.1 0.013 | 0.398 0.101
4 Excitement <0.001 |0.03 0.009 |0.543 0.013
5 Nostalgia <0.001 |<0.001 | 0.003 |0.756 0.3

6 Disconfirmation | <0.001 | 0.028 | 0.524 | 0.215 0.118
7 Disgust <0.001 |0.78 0.004 |0.722 0.459
8 Tame/Safe <0.001 |0.124 |0.152 |0.324 0.884
9 Underwhelmed | 0.007 0.005 <0.001 | 0.52 0.848
Liking <0.001 | 0.058 |0.19 0.388 <0.001
Familiarity <0.001 [0.001 |0.526 |0.146 0.366

Emboldenedp-values represent statistical significance (p < 0.05)

Comparisons of sample discriminations for each emotion category (amgl liki
and familiarity) highlighted patterns of sample groupings related to how the
emotion categories and samples loaded onto the two dimensions identified b

PCA. These patterns offered a useful guide for comparing and contrasting the

discrimination ability of individual emotion categories.
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Table 3.4Mean scores for the 9 emotion categories (and liking and familiarity) across the ldssampl

Emotion category

1 2 3 Conte- |4 Excite- | 5 6 Discon- |7 8 Tame/| 9 Under- Liki Famil-
ikin
Sample Shock |Boredom | ntment |ment Nostalgia| firmation | Disgust | Safe whelmed g iarity
Control 263 311 504 42.3 39.7 33.7 28.6 441 36.7 49.2 439
ontro
ABC AB cD BCDE D ABC AB CDE |AB CDE CDE
H ) 34.7 30.0 44.0 43.0 325 343 28.7 359 325 48.6 357
oPPY BC |AB cD CDE | BCD | ABC AB BC |AB CDE| BC
] 222 311 41.7 46.7 293 29.0 222 455 31.2 56.1 553
Lightstruck
A AB BC DE |ABC AB AB CDE |A DE F
Isoamyl 356 282 50.7 445 339 36.3 295 42.8 32.5 48.5 348
acetate BC AB cD CDE BCD ABC AB CDE |AB CDE| BC
DMS 356 277 44 4 40.1 34.0 37.7 314 37.7 36.1 46.0 383
BC AB CD |ABCDE BCD BC B BCD AB CcD BCD
Malt 302 289 459 42.1 34.0 342 259 47.6 354 51.7 46.5
alty
’ ABC AB cD BCDE BCD ABC AB DE |AB CDE DEF
36.9 303 441 42.1 321 40.5 327 37.5 38.1 44.1 354
Diacetyl
’ CD |AB cD BCDE BCD BCD BC BCD AB BC BC
317 363 451 35.7 32.0 40.9 28.9 39.2 41.6 43.1 36.0
Acetaldehyde
’ ABC B CD |ABC BCD CcD AB cD B BC BC
Bitt 251 362 471 38.1 34.6 383 28.7 41.5 42.8 45.9 443
itter
AB B CD |ABCD CD BC AB CDE B CcD CDE
Sweet 345 274 535 46.0 38.8 37.8 28.9 44.6 34.9 50.6 323
wee
BC AB D CDE CcD BC AB CDE |AB CDE
235 320 474 46.7 35.7 29.1 21.9 452 35.9 53.2 513
Low CO,
AB cD DE CcD AB AB CDE |AB CDE EF
220 312 543 49.1 41.3 25.7 20.3 49.4 34.0 58.5 54.9
High CO;
A AB D E D A A E |AB E F
Non-alcohol |46.9 299 324 321 24.7 514 43.5 28.7 32.2 34.0 346
control D |AB AB AB AB DE C AB AB AB BC
] 58.1 230 298 31.0 20.3 60.0 54.8 214 30.8 30.0 220
Highalcohol
E|A A A A E D A A A

ABCDEF Letters within the same colunimndicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (p < 0.05) in rating betse@eples
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The three emotion categories associated with unpleasantness actwitieg

PCA (Disconfirmation, Disgust, and Shogk; Figure B.la) discriminated

between samples very similarly. The Non-alcohol control and Higbhalc

samples were highly positively projected onto PEl (Figure| 3.1b) and were

found to be rated significantly higher in the unpleasant emotion categories

than most samples (the only exceptions were that there was no aignific
difference in ratings between the Non-alcohol control and Diacetyl sampl
for all three categories and there was no significance differezteesén the
Non-alcohol control and Acetaldehyde samples in ratings of Disconfirmation).

The High alcohol sample showed a higher positive correlation with P@1 tha

the Non-alcohol control (Figure 3.[Lb) and, accordingly, the High alcohol

sample was rated significantly more disgusting and shocking thanahe N

alcohol control. None of the samples modified from commercial lager
significantly differed from the Control upon which they were based for any of
the three unpleasant emotion categories, although differences wereedbserv

between the individual manipulated samples. Again, this was related to sample

positioning on PC1| (Figure 3.[Lb). For example, the Acetaldehyde sample

(neutral on PC1) was rated significantly higher in Disconfirmation than the
Light struck sample (highly negatively correlated with PC1). Also, the
Diacetyl sample (relatively neutral on PC1) was rated higher inkhaa the
Bitter sample (negatively correlated with PC1). There was no tetiec
changing the level of carbonation, with the Low £Dd High CQ samples
showing no significant differences in any of the three unpleasant emotion

categories.
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The emotion categories Contentment, Excitement, Nostalgia, and/Jafa

were associated with pleasantness according to the PCA (i.e.veégati

correlated with PC1; Figure 3Jla) and were found to discriminate between

samples similarly to one another. These pleasant emotion categeties w
unable to discriminate between the Non-alcohol control and Higbhallc
samples where unpleasant emotion categories were. In addition, Excitement
and Nostalgia showed a reduced ability to discriminate Non-alcohalotont
and High alcohol samples from other samples as compared to other emotion

categories associated with the pleasantness/pleasure dimensionfewi

significant differences observgd (Table|3.4). Nevertheless, Nastass the

only emotion category, pleasant or unpleasant, to show a significant diéferenc
when comparing the Control with a sample modified from it, in tmat.ight
struck sample received significantly lower ratings of Nostalgiantthe
Control. Differences between individual modified samples were also observed

and this was somewhat related to the positioning of each sample on PC1

Figure 3.1b). For example, the Malty sample (negatively projectedR&itp

was scored higher in Tame/Safe than the Hoppy sample (neutral on PC1). In
addition, the Light struck sample (highly negatively correlated ®1) was

rated higher in Excitement than the Acetaldehyde sample (neutr&nA&s

with the unpleasant emotion categories, there were no significant ddésre
between the Low C{and High CQsamples, meaning there was no change in
ratings of pleasant emotion categories associated with different cadmona

levels.

As a supplementary variable, liking was also negatively correlaiidPC1

Figure 3.1a) and its discrimination between samples was sitoilahe
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unpleasant and pleasant emotion categories. This was in so minehNent
alcohol control and High alcohol samples were generally rated seyntifrc
differently to the other samples and scored lower in liking. In addiiiang

was unable to differentiate between the Low,@@d High CQ samples, just

like the emotion categories associated with pleasantness/pledsowever,

in contrast to two of the three unpleasant emotion categories, liking was
unable to discriminate between the Non-alcohol control and Higbhallc
samples. Furthermore, the Control was not rated significantly differently in
liking to any of the samples modified from it, whereas it was in Nostalgia. Just
a couple of significant differences were found between the individual sampl
modified from the Control, with the Acetaldehyde and Diacetyl samples
(neutral on PC1) rated significantly lower in liking than the Light $truc
sample (highly negatively projected onto PC1). Thus, the seven emotion
categories associated with the pleasure/pleasantness emotiorsidimeere

able to discriminate more effectively than liking in response to the 14 samples.
The number of measures suggests that this is not just a spuriou® chanc
outcome and the emotional response genuinely provides more detailed

consumer information than liking. As an aside, there was also a reegativ

relationship between familiarity as a supplementary variable andFH@ire

3.14). Frequent differences between samples were seen in familiaritshée.g.

Control and Sweet samples significantly differed in familiarity whbey did
not for any emotion category) that did not seem to have much bearing on
consumer discrimination between samples in emotional response whgn usi

the reduced product-specific consumer-led lexicon.
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Boredom and Underwhelmed were associated with low

arousal/engagement/activation (i.e. positively correlated with P@fjreq

3.13). Neither was particularly discriminating between samples accdaling

post hoc tests. In both cases, the Bitter sample was rated highendiee.
boring and underwhelming) than the High alcohol sample. The Bitter sample
was also rated higher in Underwhelmed than the Light struck sanmple. |
addition, the Acetaldehyde sample received significantly higher satifg

Boredom than the High alcohol sample. Acetaldehyde and Bitter sangples c

be seen to oppose the High alcohol and Light struck samples on PC2 (Figure

3.1). All other samples showed no significant differences in ratingsthar ei

of these low arousal/engagement/activation emotion categorieseagait

was the most highly negatively correlated emotion category Rt |(Figurg

3.14d) and therefore the most arousing/engaging/activating. However,

Q)

Excitement was more correlated with PC1 and, indeed, post hochestsds
that Excitement was more closely related in its sampleictis@tions to the

pleasant emotion categories.

Taking the results from across emotion categories together, the sarapél
on the non-alcohol commercial lager (Non-alcohol control and High alcohol)
were generally rated higher in unpleasant emotions and lower in pleasant

emotion categories (and liking) than the samples based on the normgirstre

commercial lagelf (Figure 3.pa). Unpleasant emotion categories Weréoa

discriminate between the Non-alcohol control and High alcohol samples,
showing that an increase in the sensory properties associated weitiolalc

content increased ratings of unpleasant emotions (Figure 3.2a). On&jdiost

was able to discriminate between the Control and any of the sabgsded
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1 Shock *1 Control
6

2 Boredom - = Non-alcohol
Underwhelme control

High alcohol

8 Tame/Safe *¥ 3 Contentment *

7 Disgust *11 4 Excitement T

Disconfirmation 5 Nostalgia *7
*F

Figure 3.2aSpider plot showing mean score for all 9 emotion categories for
Control, Non-alcohol control, and High alcohol samples. As per post hoc
Tukey’s HSD tests (p < 0.05), * denotes a significant difference between the
Control and Norelcohol control samples, 1 denotes a significant difference
between the Control and High alcohol samples, and  denotes a significant
difference between the Non-alcohol control and High alcohol samples.

upon it, with the Light struck sample receiving significantly loweorss

Figure 3.2Ip). However, there were differences found between individual

samples based on the Control in unpleasant and pleasant emotion eategori
In particular, the Light struck sample, which was highly negativetyetated
with PC1, was found to be rated significantly differently to a number of
samples across emotion categories (see the example of differencasgs rat

of Excitement and Disconfirmation between the Acetaldehyde and Light stuc

samples ir] Figure 3.2palthough there were differences between other

samples as well. The unengaging Boredom and Underwhelmed emotion

categories were relatively undiscriminating between the sanipte® of the
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1 Shock

Control

Underwhelme 2 Boredom  —— - ight struck

Acetaldehyde

3 Contentment

7 Disgust 4 Excitement

Disconfirmation 5 Nostalgia *

T

Figure 3.2b Spider plot showing mean score for all 9 emotion categories for
Control, Light struck, and Acetaldehyde samples. As per post hoc Tukey’s
HSD tests (p < 0.05), * denotes a significant difference between theoCont
and Light struck samples, and T denotes a significant difference between the

Light struck and Acetaldehyde samples (there were no significant difkse
between the Control and Acetaldehyde samples).

9 emotion categories discriminated between the Low @td High CQ
samplesalthough nor did liking or familiarity. In fact, liking was found to be
less discriminable between samples than the emotion categomeiiafty,

on the other hand, was found to discriminate well between most samples, but
differences in familiarity did not necessarily equate to differences in emabtion

response.

3.4.3 Consumer group effects

This section further explores the effectiveness of the reduced product-specific

consumer-led lexicon through its ability to differentiate betweenriaienal
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responses of consumer groupsamely, between genders and between age

groups- in response to the 14 samples and their associated sensory properties.

3.4.3.1 Gender

A significant main effect of gender was found for the emotion categories

Disconfirmation, Shock, Nostalgia, Excitement, Boredom, and Underwhelmed

(p < 0.05} Table 3}3). In each case, women gave lower mean ratings than me

This was also true of familiarity but not liking. Despite overall diffiees in

ratings between genders for some emotion categories, there were no

significant interactions (p < 0.05; Table B.3) between gender and sé&mple

any emotion category (or liking and familiarity), showing that malad
females used the emotion categories to respond to the individual samples
similarly despite an overall difference in scale usage for someti@m

categories.

3.4.3.2 Age group

Main effects of age group (p < 0.Q5; Table|3.3) were found for emotion

categories Disgust, Shock, Contentment, Excitement, Nostalgia, Boredom, and
Underwhelmed (but not liking or familiarity). Emotion categories assedtiat
with the pleasantness/pleasure dimension (Disgust, Shock, Contentment,
Excitement, Nostalgia) received higher mean ratings from 18-34s3%han
year old consumers. Emotion categories associated with the
arousal/engagement/activation dimension (Boredom and Underwhelmed) were

rated higher by the older group than the younger group.

Just one emotion category - Excitement - showed a significaradtiten (p<

0.05] Table 3.B) between age group and sample (Figure 3.3). Further analyses
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Figure 3.3 Mean ratings of Excitement (and SEM) for each sample by age
group. As per Tukey’s HSD post hoc tests, * denotes a significant difference
in the rating of Excitement between age groups (p < 0.05).

showed that that the Diacetyl, Bitter, Isoamyl acetate, Adetgde, and
Hoppy samples were rated higher by the younger age group, contributing to
the main effect of age group for Excitement. Contrary to this overall trend, the
Non-alcohol control, High Cg Sweet, Malty, Light struck and DMS samples
were not rated significantly differently between age groups. The Highdallc
sample also bucked the overall trend in that significantly highengsatf
Excitement were assigned to this sample by 35+ year old constiraaré8-

34 year old consumers. Liking also showed a significant interactiovebeet

age group and sample, but only for a subset of the samples that ederact
between sample and age group in Excitement. As in Excitement, the Bitter and
Hoppy samples received significantly lower ratings from the oldergagup

and the High alcohol sample was scored significantly higher by ther ol

consumers.
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3.5 Discussion

The first objective of this study was to create an approach for the generation of
a reduced product-specific consumer-led emotion lexicon. Firstly, it was found

that the process was accelerated through the use of small focus groups as

opposed to the one-one interviews employed byNg et al. (201R)

Notwithstanding this large saving in time, the final full lexicon oftdns

was comparable in length to other published emotional lexicongNg.gt al.

(2013; |[King and Meiselman (2010Chrea et al. (2009) Cluster analysis

proved a useful tool for grouping terms into emotion categories of similar
terms. As only 17 participants generated and rated the terms aheasl of th
cluster analysis, there is a low probability that this same cingtevould be
achieved by another group of participants. However, cluster analysisedllow
subtle modifications at the hands of the researcher to reduce overlap and
confusion between categories. With reference to each emotion category’s
internal validity (i.e. Cronbach’s a) and by using linguistic checks, the final 9
emotion categories were clearly defined, whilst allowing for a breafith
emotions to be reported by consumers. Whilst another group of participants
may have generated slightly different terms and their ratings dastered
slightly differently, the researchers feel confident that, in each, cesg
comparable emotion categories would be generated after followinguhe s
process. Of course, this can only be demonstrated by conducting further work

with one or more naive groups of participants.

The second objective of this study was to apply the reduced product-specific
consumer-led emotion lexicon to the discrimination of the emadtiona

responses elicited by sensorially-distinct samples. Firstly, it dhoeilnoted
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that the use of the reduced product category-specific consumer-lednlex
permitted relatively quick emotion assessment for each indivicwaumer,

reducing the potential for fatigue and boredom associated with the task.

With regard to the results themselves, the 2-dimensional structure of

emotional space revealed by PCA was consistent with circumpbebelsnof

emotion |[Russell (1980)Watson and Tellegen (19|85&arsen and Diengr

(1999; see section 1.1)and was in line witlprevious sensory findings using

both long|Chrea et al. (2009Ng et al. (2018)Chaya et al. (201%)and short

Porcherot et al., 201@motion forms. The PCA plot provided a useful guide

for comparing sample differentiation by each emotion category because
categories co-located in the emotional space elicited sirpgdierns of
response to the sample set, as shown by post hoc tests. By comparing the
relative abilities of similar emotion categories (and liking asuahifiarity) to
discriminate between samples, it was possible to evaluaefféaiveness of

the reduced product-specific consumer-led lexicon.

Four emotion categories were identified by the PCA as pleaBastd]gia,
Contentment, Tame/Safe, Excitement) and three as unpleasant
(Disconfirmation, Disgust, Shock). These emotion categories showed a
general distinction between the two base beers, with the samplesupase

the Non-alcohol control (i.e. non-alcohol commercial lager) receivinigehig
ratings in unpleasant emotion categories and lower ratings in pleasatitre
categories than the majority of samples based upon the Control (i.e.

commercial lager).
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However, very few differences were observed between the controls end th
samples based upon them. Two of the three unpleasant emotion categories
(Disgust and Shock) were able to discriminate between the Nohedlc
control and High alcohol samples but none of the four pleasant emotion
categories. Just one emotion category revealed a significanteddter
between the Control and the samples which were based upon it, wéh low
ratings of Nostalgia given to the Light struck sample comparétet@&ontrol.
Interestingly for this particular emotion category, this was inespi no
significant difference in familiarity between these samples. Thisid be

related to the description of nostalgia as referring to a preference fotsobjec

that were more common when one was your‘@ﬁﬂbrook and Schindler,

1991)) Therefore, whilst familiarity may have been similar between ttvese

samples, the light struck aroma may have been less evocativbe of
consumers’ youths. Although differences were not generally found for the
manipulated samples relative to the Control sample, the individual
manipulated samples were found to commonly differ to one another in a
number of emotion categories, showing the discriminability of the reduced

product-specific consumer-led emotion lexicon.

Boredom and Underwhelmed - the emotion categories associated with PC2
(arousal/engagement/activation) - were less discriminating than those
associated with PC1 and showed significant differences betweea fest
samples. For both Boredom and Underwhelmed, lower ratings were assigned
to the High alcohol sample than both the Bitter and Acetaldehyde samples. For
Underwhelmed only, the Light struck sample was also scored sigti§ican

lower than the Bitter and Acetaldehyde. As an aside, it magHirst glance,
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be surprising that the Bitter sample was among the Ileast
engaging/arousing/activating because there is innate rejection of bitte
substances and it would be expected that there would be an alerting function
when consuming a bitter substance. However, it must be remembered that beer
consumers were participating in this study and they have likely adapeed

time to accept the bitterness associated with beer. If the Satter sample

were presented to a non-beer consumer then it would be reasonable to expect
that this sample would be among the most engaging/arousing/activating

because the period of adaptation and acceptance has not occurred.

Returning to the low discriminability of Boredom and Underwhelmed,
consultation with consumers exposed a difficulty in rating emotiorycaés
associated with PC2 (particularly Underwhelmed). Consumers reported that it
was counterintuitive to give high ratings when feeling these uraetyv
emotions. This was evident in the range of mean ratings assigtteskéotwo
emotion categories; there was a difference of just 8.9 and 11.6 points between
the highest and lowest rated samples for the Boredom and Underwhelmed
emotion categories respectively. This is compared to a range of 18.1-36.1
points for the other emotion categories. This is particularly interegtimmn
comparison with Spanish consumers in Chapter 5 whose language appears to
better allow consumers to reflect their emotions on the
arousal/engagement/activation dimension and, in fact, provide greater

discriminability as compared to other emotion categories (for aifdlussion,

seeg section 5)6
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None of the 9 emotion categories discriminated between the Lowa@®
High CO, samples, suggesting no difference in emotional response associated
with sensory properties related to carbonation. This is in contrast toysev

research where it was shown that more highly carbonated commezeral b

were associated with more pleasant and engaging emdtitivesya et al,,

2015) This result was found in spite of a much narrower range of carbonation

(2.5 - 2.8 volumes) than the present study (~1.6 - ~4 volumes). Perhaps

carbonation was a more salient sensory property in driving emotional respons

for the set of beers included in {#aya et al. (20153tudy, giving rise to

relative emotion discriminations between those products. The imgpiicat

this is that subtle changes to the sensory properties of a product neag hav
large impact on emotional response in some contexts (e.g. differentysensor
properties included within the product or in comparison to other products) but
relatively large changes may have very little or no imparctemotional

response in other contexts. Further research should probe this in more detail.

Overall, there were fewer effects of manipulating the control samples tha
expected. An observation that may be pertinent to this is that the [bwheh
control and High alcohol samples were very different in how consumers
responded emotionally to them as compared to the other samplesvakhis
clearly seen on the PCA where these two samples were separatethérom
others on PC1. More detailed analysis using post hoc tests also shotved tha
these two samples were typically grouped separately to the otimptesa
Whilst relative differences between the other samples can be stenRICA

and directional differences in their mean scorespsumers’ emotional

responses to these samples were largely homogenous. It is algiptissible
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that the presence of the Non-alcohol control and High alcohol samptesole
convergence of scores for other samples (e.g. the DMS sample malydaave
more associations with disgust than the Control, but after consumption of the
Non-alcohol control or High alcohol samples, the DMS and Control samples
would be evaluated by the consumer to relatively similar for thisiem)ot
Therefore, the inclusion of the atypical Non-alcohol control and Higbhal
samples is likely to have affected the discriminability ofoeomal response
between the other samples which is a major limitation of the worlemiexs
Nevertheless, it is promising for the method itself that some diffesenc

between samples based on the Control were observed.

In order to further assess the effectiveness of the reduced product-specific
consumer-led emotion lexicon, its ability to discriminate between the
responses of different consumer groups was evaluated. It was common across
a number of emotion categories (associated with both pleasantndss a
engagement) that there were differences in overall ratings betweanmns
groups. Across emotion categories, it was seen that, where maits effec

gender were found, women generally gave lower ratings than men. This was

surprising as women are stereotyped as more emotional thapFadess(and

Martin (1991)|Plant et al. (200Q)Timmers et al. (2003) with females also

exceeding males in reported emotionality and emotion expresghlign(and

Haccoun (1978)|Gross and John (1995)There could be an effect of

familiarity in that women indicated that they were generallg familiar with

the samples than men. If this is the case, it is interestaigdamiliarity had an

effect on some reports of emotion intensity but not on liking. HO\ATSEBIer

et al. (2018)did not note any particular relationship between familiarity with
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beer and affect. Added to the fact that differentiation between samples in
familiarity had little effect on the differentiation in emotionakponse, this
suggests that familiarity was not involved in the differences in tofg
emotion responses between genders. Nevertheless, further investigétien of
relationships between familiarity and emotion are needed to understand the
potential effect of familiarity on the differences observed between consumer

groups.

An alternative explanation for the lower emotional ratings by women is gender

roles. These have been discussed as playing an important role tionsmo

King et al.(2010Q;|Fischer (199B)Grossman and Wood (1993nd gender

role characteristics have indeed been found to moderate the relationship

between gender and emotion expressiiitging and Gordon, 1998As beer

is viewed as a relatively masculine beverfmﬂdrine et al., 1948jt could

mean that men have a gender role to be emotionally involved witiwiheee
women do not, giving the differences in the intensity of reported emotion. It
would be of particular interest to explore the relationship between expadienc
and reported emotion in response. In relation to the present research, it could
be asked if men both feel and report higher emotions in response to beer than
women or if men feel emotions similarly to women but report them higher. If
the latter were found, it would be an indication of an effect of gender roles on
emotional ratings of beer. Another avenue of research would be to gatesti

the relationship between the intensity of reported emotion and gender for
neutral or typically feminine product categories. Lower emotional rabiggs

men to culturally feminine product categories may also be an irahcafi

gender roles playing a part in reports of emotional response.
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The literature reveals a trend for adults to experience moreveoaftect and

less negative affect with increasing zfgdroczek and Kolarz, 1998)Vhilst

the 35+ age group, in general, assigned lower ratings than the 18-34 to the
unpleasant emotion categories (Disgust and Shock), the younger age group
tended to score samples higher for pleasant emotion categories (Excitement
Nostalgia, and Contentment), meaning the expected positive affectagsdoci
with age was not seen. Howevéoy the enption categories associated with
arousal/engagement/activation (Boredom and Underwhelmed), higher scores
were generally assigned to samples by the older age group. Thesencifere
were not related to familiarity as there was no difference found batage

groups in this measure. It could be that these results are related tedreduc

emotional expressivity in older adulf@ross et al., 1997 with experienced

pleasant or unpleasant emotions not reported as intensely by the older
consumers. However, this does not explain the higher ratings of

Underwhelmed and Bored. As was the case between genders, it would be
informative to explore the relationship between experienced and reported
emotion across age groups to learn about whether the consumer group
differences result from the experience of emotion elicited by samples or the

emotion experience is similar and it is merely the report that differs.

Putting the differences in overall ratings of emotion categories betwee
consumer groups aside, most emotion categories showed no significant
interactions between sample and gender or age group. This means tlsat, whi
scale usage may have been different between consumer segments, the
discrimination between the samples included in this study veaerglly

similar irrespective of gender or age group when measured by the deduce
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product-specific consumer-led emotion lexicon. The only emotion category t
reveal a significant interaction between sample and consumer group was
Excitement, which showed that sample and age group interacted. Some
samples followed the overall trend identified by main effects olgagep and

were rated significantly lower by 35+ than 18-34 consumers (e.g. Bitter,
Hoppy), some samples did not differ in ratings by age group (e.g. Control,
Malty), and just the High alcohol sample was rated signifigamigher in

Excitement by the older consumer group.

Liking also showed a significant interaction between sample andjragg

and analyses revealed that Excitement captured the same difference
response to the samples between age groups as liking. Hovilkewer did not

show any differences between genders where some emotion categories
revealed differences in scale usage between genders. This istaddedact

that liking was unable to discriminate between base beers aindsisociated
manipulated samples at all (e.g. Shock and Disconfirmation were rated
significantly higher in the High alcohol sample than the Non-alcobotrol,
whereas there were no significant differences in liking), showinghleasum

of 9 emotion categories were able to match or go beyond the sample

discriminability of liking. This confirms what has been reported in previ

researchiNg et al., 201R)The complexity of emotional response as compared

to liking is in keeping with the descriptions of preference and emoti@ngiv

by|Scherer (2005)n that preferences have a low behavioural impact (other

than approach or avoidance), whereas emotions have a high behavioural

impact, affecting more complex and varied behaviours.
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Familiarity was very discriminative between samples but feasd to have

very little relationship with observed emotional responses beyorfdd¢héhat

more familiar samples were generally associated with more pleagmtions

than less familiar samples. This was more perhaps related to the low
familiarity with the Non-alcohol control and High alcohol sampless likely

that such a strong relationship with pleasantness would not be obs$arved
familiarity had these two samples been absent based on the fact that tgmiliari
was not a good predictor of the groupings of sample for each emotion

category.

3.6 Conclusions

This chapter’s first main objective was to create an approach for the
development of a product-specific reduced consumer-led emotion lexicon.
Group interviews sped up the lexicon generation process, whilst maintaining
the quantity of generated terms. Cluster analysis proved an effapfiweach

for reducing the lengthy lexicon to a number of emotion categories d&isim
emotion terms. In addition to savings in time and resources, the uge of
product category-specific reduced consumer-led lexicon permitted relativel
quick emotion assessment for each individual consumer, reducing the potential
for fatigue and boredom associated with the task. Taking this togetleer, thi

chapter’s first objective was successfully met.

The second main objective was to use the reduced product-specific consumer
led emotion lexicon to discriminate across a range of beer samplefscafigci
designed to elicit specific sensory properties. Emotion categoriesat@d in

emotional space discriminated between samples similarly but, imggyta
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there were subtle differences. There were very few differencemational
response observed between the control samples (Control, Non-alcohol control,
Low CQO) and the samples which were manipulated from them, owing
perhaps to a convergence effect due to the atypicality of emotional respons
associated with the Non-alcohol control and High alcohol samples. udowe

the approach did discriminate between a number of the individual manipulated
samples, demonstrating the discriminability of the method. Furtherniare, t
reduced product-specific consunied emotion lexicon was able to

discriminate beyond liking.

The reduced product-specific consumer-led emotion lexicon was alstoable
show potentially interesting differences in overall ratings of emotion
categories between genders and between age groups, especsdlyhgityno

such differences were found for liking. Between genders, this may be related
to familiarity or gender roles. Across age groups, differences in emabtion
expressivity were discussed. It was recommended that research rexpheari
relationship between experienced and reported emotion should be carried out
to inform further about the differences in self-report between consumer
groups. Despite revealing differences in the overall ratings of emotion
categories, the reduced emotion lexicon was relatively ineféeativshowing
differences in emotional response to individual samples across different
consumer segments. Nevertheless, one emotion category showed onisracti
between sample and age group and these went beyond those identified fo

liking.
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Chapter 3: Developing an approach for the measurement
of emotional response to the sensory properties of beer

Although the reduced product-specific consumer-led emotion lexicon was
more effective than liking at revealing differences between saraple®ll as
showing differences between consumer groups, differences in emotional
response to samples and between the responses of different consumer groups
were not as frequent as might have been expected. As previously elisatiss

is likely that the Non-alcohol control and High alcohol samples hkxige

part to play on this. However, these observations may also owe somewhat to at

least one of two factors:

1. There is limited effect of manipulating the selected sensory properties
on consumer emotional response

2. The rating of the reduced consumer-led emotion lexicon emotion
categories was not sensitive enough to reveal existing differé@mces

emotional responses

A possibility relating to the second factor is that, by reducingutéexicon

of 43 terms to just 9 emotion categories through modified cluster analysis
there was a compromise in the level of detail acquired about differences
consumer emotional responses to different sensory properties. In order to
explore this further, a direct comparison between consumer assessments of
samples using both the full and reduced lexicons was required. This will be the

focus of Chapter 4.
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Chapter 4: Comparing the effectiveness of full and
reduced emotion lexicons

4.1 Introduction

There is a history in psychology of successful reductions of affect
measurement questionnaires and a current trend for rapid methods in sensory
and consumer science, making the development of short forms inevitable.
However, it is important that these shorter approaches do not overly
compromise their effectiveness. This section reviews the reletiicacy of

reduced emotion forms as compared to full emotion measurement approaches.

4.1.1 Reduced emotion forms in psychology

There is an extensive history of psychological affective questionn@ees

section 1.3.1.]1) being successfully modified to offer savings in time where

often multiple measurement instruments are employed for clinical ajophica

The Multiple Affect Adjective Check List (MAACLZuckerman (196Q)is an

example of an affect measurement tool with significant popularity. By the time

the revised version was published some two decades later (MABCL-

Zuckerman and Lubin (198p)the authors had identified 716 published

articles and doctoral dissertations that had made use of MAACh. \Mitew
to saving time in completing the questionnaire, a shorter version congpri

just 66 items was tested and shown to be equivalent to the offiginalin

both reliability and validity{(Lubin et al., 200[L) Subsequently developed

affect questionnaires have also been successfully reduced. For example,

Profile of Mood States (POMBSVicNair et al. (197[) is a 65-item scale to

measure psychological distress on six dimensions (ahgstility, vigour

activity, tensioranxiety, depression-dejection, fatigugertia, and confusion
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bewilderment). A reduced 37-item version was develof@thcham, 1983)

and shown to be comparable to the original vergurran et al., 1995)A

further example is the Positive and Negative Affect Schedule (PAMAH

Is a 20-item self-report measure of affd@Vatson et al., 198§8put was

expanded to include 60 items (PANAS-)XYatson and Clark(199]f).

However, a short form of just 10 items was subsequently developed and

validated (I-PANAS-SHThompson (200§) In fact, this short form is so

effective that it has been successfully applied to non-native dbngieakers

Karim et al., 201[L)

4.1.2 Reduced emotion forms in sensory and consumer science

Given the history in psychology of shortening affective questionnaires, it is
perhaps no surprise that a trend towards reducing forms has already

developed. This is also in keeping with a more general trend in semsbry a

consumer science for rapid methods @daeview, seg/alentin et al. (201]9)

EsSense ProfilgKing and Meiselman, 201@)as proven a popular self-report

guestionnaire in application to sensory and consumer sciencg¢ (sem |sec

1.3.1.1) and has undergone a reduction through the development of shorter

25-term version named EsSensgR®strud et al., 2013Researchers printed

the 39 EsSense terms on individual cards and asked participants thesort
cards into 2 or more groups. Participants were then asked which word best
summarised each group. Cluster analysis was performed on the responses to
the 25 terms which were then validated by having a new cohort of partgipant
sort the terms. It was found that the clusters were the same aghehe were

39 cards to sort. Subsequently, this approach was used to reduce the lexicon

further to just 10 representative terp@ardello et al., 2014 However, it was
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found that a probable demand characteristic was evident in that the more terms
that were available to the consumer, the more terms were ratdeaked.
Shorter lexicons also showed a presumable halo dumping effect when
consumers used a rating approach as higher scores were given when terms
were included in a shorter form. This suggests that, where aectEmotion

is not ircluded in the form, consumers ‘dump’ this emotion onto other scales

in an attempt to reflect their response. Therefore, whilst the Hedcri
approach offers a reliable way to reduce a lexicon to a shorter list of ierms

is liable to response biases.

In the reduction of GEOS to ScentMove (see section |3.1.2), groups of three

representative terms for each of the six GEOS dimensions were mated b

participants, with a high correlation between the original and mddifie

guestionnaires reportefPorcherot et al., 2010)Whilst the number of

assessments was reduced, many of the original emotion terms weadedhc
due to the grouping. Therefore, this could potentially avoid halo dumping to
some extent. The approach created in Chapter 3 of this thesis peesentn
smaller potential for halo dumping as the full lexicon was preservelein t

emotion categories.

4.1.3 Objectives

The main objective of the research described in this chapter vwasnjoare

the relative efficacy of the previously described product-specific reduced
consumer-led emotional lexicon (Chapter 3) to the full emotional lexicon
upon which it was based. This was assessed by comparing (a) tle relat

discriminability between samples of each approach, and (b) the albitite
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reduced form emotion categories to differentiate between the responses of
different consumer groups as compared to the full form. Further obgctive
were (c) to explore the potential effect of form reduction on halo dumping, and
(d) to assess the effectiveness of the modified cluster analysis for groupin
terms that elicit similar patterns of response to one another assvell the

reduced form emotion category to which they belonged.

4.2 Materials and method

4.2.1 Procedure

The 109 consumers who assessed the 14 samples using the reduced form (see

section 3.3.[l) also assessed these same samples using the full fone. In

interest of counterbalancing, 57 consumers completed the full form first and
the reduced form second whilst 52 consumers completed the forms in the

opposite order.

The full form consisted of all 43 individual emotion terms (Sable 3.20),

each associated with its own 150mm continuous line scale. Inttadr o

regards, the assessment procedures for the full form mirrored those of the

reduced form (see section 3.2

Two-way between subjects ANOVA was applied to each emotion (end
liking and familiarity) to consider the effects of form order on ratings (IBM
SPSS Statistics 22or the ‘bored’, ‘calm’, ‘overwhelmed’, ‘safe’, ‘shocked’,

and ‘tame’ emotion terms (in addition to familiarity), consumers that
completed the full form first gave significantly higher scores (p < Oli) t
those who completed it second. dontrast, ‘relieved’ was rated significantly

lower (p < 0.05) by consumers who completed the full form second. Despite

106



Chapter 4: Comparing the effectiveness of full and reducedien lexicons

these observed magnitude differences, there were no significant iresacti
between form order and sample (p > 0.05), showing that there was minimal
effect on reported emotion using the full form no matter whether it was

completed before or after the reduced form.

4.2.2 Data analysis

The mean ratings assigned to every sample for each individual foll for
emotion term and each reduced form emotion category subjected to MFA
(XLSTAT, Version 2009.6.03), which can be seen as an extension of PCA in
that allows the comparison of more than one dataset in the same space
Therefore, this permitted the identification of the relative iocst of

individual emotion terms and emotion categories in the previously idhtifi

circumplex emotional space (spe section 3.4.1) and differences between

samples in their projections in the space depending on the form used. Further
analysis was performed on each of the full form emotion terms (and liking and
familiarity) using mixed model ANOVA, with sample as a fixedtéacand
subject as a random factor (IBM SPSS Statistics 22). Postiey’s HSD

tests were applied where relevant to determine which sampgjeiicsintly

differed from one another. Post hoc sample discriminations were then

compared to those previously generated from the reduced form (see| Table

3.4).

Additional analyses were carried out for the single term emotion arégeg
Underwhelmed and Boredom to explore potential effects of halo dumping as
observed for shorter forms in the literature (i.e. higher ratings assigned to the

short form). Ratings of the t@s ‘underwhelmed’ and ‘bored’ were compared
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using ANOVA with form and sample as fixed factors. In this way, main

effects of form and interactions between form and sample could be
investigated. Halo dumping would be evident if the reduced form received
significantly higher ratings of either ‘underwhelmed’ or ‘bored’ than the full

form. Significant interactions would show a more complex relationship

between form length and sample rating.

In order to investigate consumer group effects, further ANOVAs were darrie
out with fixed effects of sample, gender and age group for each emotion term
(and liking and familiarity). Interactions between sample and gender and
between sample and age group were explored in order to investigate the
effects of individual sensory properties on consumer group ratings of emotion
terms (SPSS Statistics 22, IBM, USA). The ability of the full formogon

terms to differentiate between consumer groups was then compared to the

reduced form’s ability (see|Table 3.3.

4.3 Results

4.3.1 Emotion space

The mean ratings assigned to every sample for each individual fail for
emotion term and each reduced form emotion category were subjected to
MFA. A high RV coefficient of 0.791 indicated that the two datasets were

relatively closely aligned. As previously observed for the reduced forne alon

section 3.4.11), the emotional space was consistent with circumplexsyafdel

emotion (see section 1.1.2) with the majority of the data variance was

accounted for by the first two dimensions (88.2%; Figure |4.1a), with

dimension 1 (73.89%) correlated with emotions associated with
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pleasure/pleasantness and dimension 2 (14.31%) correlated with emotions

associated with arousal/engagement/activation.

=9 Underwhelmed
2 Boredom

"%
29

*8a

=8 Tame/Safe
6ee

1he
3a° P 6b

6 Dlsconflrmatlggq; §
0%

o

fg 5 Nostalgia
é) ontentment

Dimension 2 (14.31%)

o4 Excitement
4f.:_4'%c%(

-1

-1 0 1
» Reducedorm Dimension 1 (73.89%)
e Full form

Figure 4.1aMFA plot indicating the positioning of individual emotion terms

(full form, labelled by emotion term according|to Table B.2b) and emotion
categories (reduced form, emotion categories labelled) in 2-dimensional
emotion space.

Individual emotion terms were very closely located in thidiBensional
emotional space to the emotion categories to which they belonged. ddte m

prominent example of a discrepancy between an emotion term and its emotion
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category was the term ‘curious’ (4a;| Figure 4.1a) which belonged to the

Excitement emotion category in the reduced form. Compared to the majorit

of the other terms that belong to this emotion category which wereyhighl

negatively correlated with the first dimension, ‘curious’ (4a;|Figure 4.1a) did

not load onto the first dimension but instead loaded highly negatwtdythe

second dimension. A similar effect was also found for the term ‘interested’

(4g; Figure 4.1p- which also belonged to the Excitement emotion category of

the reduced form except that ‘interested’ loaded approximately equally onto

the first two dimensions.

When mapping samples in this emotional space (Figure| 4.1b), most were

relatively closely co-located whether assessed using the redudeii form.

The relatively small differences observed in dimension 1 geneshtyed

that the reduced form elicited more pleasant/pleasurable emotions tHalh the
form (e.g. DMS, Low CQ Bitter). However, the largest differences between
forms were found in dimension 2 (arousal/engagement/activation). The Non-
alcohol control and High alcohol samples were perceived as |lestorally
engaging when the full form was used, whereas the Acetaldehyde #&md Bit

samples were more engaging when assessed with the full form.
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Figure 4.1b MFA plot showing relative positions of samples in the 2-
dimensional emotion space according to reduced and full forms. F refers to the
full form and R to the reduced form (selected samples of interest only).

4.3.2 Comparing the discrimination abilities of the full and
reduced forms

As would be expected due to the product-specific nature of the generated
lexicon, every individual emotion term (as well as liking andilianty) was

shown by ANOVA to give a significant effect of sample (Table| 4.1).

Therefore, post hoc comparisons were made to indicate which samples

significantly differed in their ratings from one another (Tables 4.2ake T

ways that individual emotion terms from the full form discriminated beatwee

samples was compared to the discriminability of the reduced form’s emotion
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Table 4.1p-values for main effects of sample, gender, and age group, and intere
between sample*gender and sample*age group for each full form emotiortatedn
liking and familiarity).

Emotion Emotion term Sample | Gender | Age Sample* | Sample*
category Gender Age
(a) Alarmed <0.001 | 0.032 <0.001 | 0.114 0.055
(b) Cheated <0.001 | 0.341 0.002 0.686 0.116
1 Shock (c) Confused <0.001 | 0.008 <0.001 | 0.530 0.830
(d) Overwhelmed <0.001 | <0.001 | 0.011 | 0.566 0.535
(e) Shocked <0.001 | <0.001 | <0.001 | 0.406 0.183
(f) Strange/weird <0.001 | <0.001 | <0.001 | 0.020 0.025
2 Boredom Bored <0.001 | <0.001 | 0.012 0.301 0.506
(a) Calm <0.001 | <0.001 | <0.001 | 0.885 0.443
(b) Comfortable <0.001 | <0.001 | 0.018 0.774 0.117
(c) Comforted <0.001 | <0.001 | 0.001 0.734 0.141
(d) Content <0.001 | 0.001 <0.001 | 0.624 0.008
(e) Enjoyment <0.001 | <0.001 | 0.175 0.622 0.373
3 Contentment (f) Good <0.001 | <0.001 | 0.059 | 0.802 0.008
(g) Happy <0.001 | <0.001 | <0.001 | 0.387 0.019
(h) Nice <0.001 | <0.001 | 0.005 | 0.736 0.012
(i) Pleasant <0.001 | <0.001 | 0.029 0.856 0.077
() Pleased <0.001 | <0.001 | 0.009 | 0.896 0.058
(k) Relaxed <0.001 | <0.001 | 0.003 | 0.957 0.194
() Satisfied <0.001 | <0.001 | 0.025 | 0.875 0.608
(a) Curious <0.001 | <0.001 | <0.001 | 0.059 0.058
(b) Enthusiastic <0.001 | <0.001 | 0.018 0.644 0.040
(c) Excited <0.001 | <0.001 | <0.001 | 0.089 0.009
(d) Fulfilled <0.001 | <0.001 | 0.007 | 0.553 0.039
(e) Fun <0.001 | <0.001 | 0.001 | 0.859 0.014
4 Excitement () Impressed <0.001 | <0.001 | 0.764 | 0.785 0.112
(9) Interested <0.001 | <0.001 | 0.011 0.903 0.033
(h) Optimistic <0.001 | <0.001 | <0.001 | 0.926 0.070
(i) Pleasantly surprised <0.001 | <0.001 | 0.200 0.939 0.076
() Want <0.001 | <0.001 | 0.001 | 0.598 0.001
(k) Warm <0.001 | <0.001 | <0.001 | 0.831 0.457
(a) Desirous <0.001 | <0.001 | 0.004 | 0.819 0.144
5 Nostalgia (b) Nostalgic <0.001 | <0.001 | 0.024 | 0.603 0.103
(c) Relieved <0.001 | <0.001 | <0.001 | 0.779 0.590
(a) Disappointed <0.001 | 0.725 0.024 | 0.401 0.013
6 Disconfirmation | (b) Dissatisfied <0.001 | 0.415 0.009 0.207 0.012
(c) Unpleasantly surprised| <0.001 | 0.733 <0.001 | 0.909 0.007
(a) Disgusted <0.001 | 0.080 | <0.001 | 0.341 0.133
7 Disgust (b) Horrible <0.001 | 0.221 <0.001 | 0.153 0.007
(c) Repulsed/repelled <0.001 | 0.389 <0.001 | 0.808 0.097
(d) Unpleasant <0.001 | 0.067 <0.001 | 0.100 0.102
8 Tame/Safe (a) Tame <0.001 | <0.001 | 0.326 | 0.688 0.700
(b) Safe <0.001 | <0.001 | 0.008 | 0.932 0.461
9 Underwhelmed | Underwhelmed 0.015 0.100 0.901 0.754 0.064
Liking <0.001 | 0.004 | 0.450 | 0.381 0.006
Familiarity <0.001 | <0.001 | 0.432 | 0.956 0.079

Emboldenedp-values represent statistical significance (p < 0.05)
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Table 4.2aMean scores for the 6 emotion terms belonging to the emotion category Shock acrossnimaels!

Full form
1 Shock (d) Over- (f) Strange/
(a) Alarmed |(b) Cheated |(c)Confused (e) Shocked .
Sample whelmed weird
263 19.0 235 232 244 232 26.2
Control
ABC AB A A A AB AB
347 20.0 24.7 289 242 271 33.6
Hoppy
BC AB AB ABC A ABC BCD
222 17.2 233 206 21.5 20.8 20.7
Lightstruck
A A A A A A A
Isoamyl 356 28.0 292 354 30.3 34.4 45.6
acetate BC BC ABC CcD AB CcD EF
356 28.0 30.6 299 274 325 39.1
DMS
BC BC ABC ABC A BCD CDE
302 17.8 229 233 226 224 24.5
Malty
’ ABC AB A AB A AB AB
] 36.9 275 30.0 335 28.2 31.0 39.1
Diacetyl
cD ABC ABC BCD AB ABCD CDE
317 252 288 303 24.6 27.0 30.7
Acetaldehyde
’ ABC AB ABC ABC A ABC ABCD
] 251 227 301 273 25.7 251 29.5
Bitter
AB AB ABC ABC A ABC ABC
345 24.6 27.5 34.0 29.7 354 41.4
Sweet
BC AB ABC CcD AB CcD DE
235 252 313 292 244 271 29.8
Low CO;
A AB ABC ABC A ABC ABC
220 20.9 21.9 237 23.7 223 26.4
High CO;
A AB A AB A AB AB
Non-alcohol |[46.9 35.6 349 34.0 29.0 395 46.8
control D CD BC cD AB DE EF
] 58.1 43.7 37.6 41.0 37.2 47.6 54.5
Highalcohol
E D C D B E F

ABCDEF Letters within the same coluniidicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (p < 0.05) in rating betse@eples
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Table 4.2bMean scores for the ‘bored” emotion term across the 14 samples.

2 Bor- | Full form
Sample edom Bored
Control 31.1 30.6
AB AB
30.0 28.7
Hoppy AB AB
. 31.1 30.1
Light struck AB AB
Isoamyl 28.2 24.2
acetate AB A
27.7 26.0
DMS AB AB
28.9 31.8
Malty AB AB
. 30.3 28.8
Diacetyl AB AB
36.3 324
Acetaldehyde B AB
. 36.2 35.0
Bitter B B
27.4 24.7
Sweet AB A
32.0 35.2
Low CO, AB B
. 31.2 28.3
High CO, AB AB
Non-alcohol 29.9 25.9
control AB AB
. 23.0 24.2
High alcohol A A

AB Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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Table 4.2cMean scores for the 12 emotion terms belonging to the emotion category Contentment acrosartipesd

Full form
3Conte | i | ® Com- [(©) Com- [ (@) @©Enjo- |(® | @) | @) Ple- | () ®) Q) Sati-
Sample ntment fortable |forted Content | yment Good |Happy |Nice |asant |Pleased |Relaxed |sfied
Contrl 50.4 46.5  |473 435 475 475 484 477 |498 [500 |475  |a77 455
D D cD cD CDE D cp | BCD p| cp CDE D D
Hopps 44.0 463 487 417 479 493 495 |463 |499 |[520 |s00  |453 46.0
‘ D D D D CDE D cp | BCD D D DE | D D
Lightstrack |17 458 525 478 19.0 511 532 511|518 |505 |496 |s51.0 184
BC D D D DE D D D D D DE D D
Tsoamyl 507 409 433 396 429 477 491 462 |460 |473 |457  |a17 421
acetate D BCD BCD BCD BCDE D cp | BCD | D CDE | BCD D
444 385 39.0 345 378 39.9 414 396 |389 [39.1 [373 |374 368
DMS D BC ABC ABC ABC ABC ABC |ABC |ABC | BC |ABC  |ABC ABC
Male 459 49.5 489 463 476 493 512 |469 |478 |494 [470 |484 494
‘ D D cD D CDE D cp | BCD | oD CDE D D
. 441 429 457 38.1 437 447 146 453 |452 |453 |437  |450 428
Diacetyl D D D BCD BCDE | BCD BCD | BCD | oD CDE | D D
Acetaldenyde | 435 45.0 39.1 412 462 450 437 |438 |46.1 |421  |427 424
D D BCD BCD BCDE D BcD | BcD | BeD | <D | BCcDE | c¢D D
e 471 441 146 385 393 416 418 393 |413 424 |404  |427 39.1
D D BCD BCD |ABCD |ABCD |ABC |AB BCD | BCD | BCD D BCD
Soeat 53.5 443 46.0 40.0 43.0 45.8 468 455 |456 |477 477 |66 435
D D D D BCDE D BCD | BCD | D CDE | D D
_ 474 45.4 446 403 417 435 476 |448 |434 447 |426 |56 424
LowCO; cD D BCD D BCDE | ABCD co| Bco | BcD| c¢p | BCDE | D D
, 543 455 493 447 497 526 519 |496 |499 [497 |[518  |513 495
High CO;
D D D D E D | oD p| cp E D D
Non-alcohol |32.4 327 354 301 335 338 363 328 |341 [33.0 [321  |322 301
control AB AB AB AB AB AB AB AB  |AB AB AB AB
Highalconol |2 288 303 268 292 329 324|296 |290 |278 |292  |295 268
A A A A A A A A

ABCDE Letters within the same columindicate post hoc groupings by Tukey’s HSD.

Different letters represent significant differences (p < 0.05) in rating betseseples
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Table 4.2dMean scores for the 11 emotion terms belonging to the emotion category Excitemenhactdssamples.

Full form
4 Excit- | (a) (b) Inte- | (c) Enth- (e) Ful- (g) Imp- | (h) Opt- | (i) Pleasantly
Sample ement | Curious |rested usiastic (d) Excited |filled (f) Fun |ressed imistic surprised (j) Want | (k) Warm
423 40.1 42.9 42.3 39.9 42.0 40.8 40.5 41.2 432 41.4 44.0
Control BCDE |ABC  |ABCD c AB C o | BoD BCD | BCD C C
Hoppy 43.0 48.6 47.2 42.4 39.9 40.9 41.9 447 42.3 49.7 43.5 42.0
’ CDE cD ABCD C AB C cD cD cD D C C
46.7 391 46.3 43.8 41.3 43.8 43.7 435 43 .4 16.6 433 447
Light struck
DE |ABC ABCD C B C CcD CcD D CcD C C
Isoamyl 445 55.5 53.7 44.3 42.5 37.5 449 443 42.7 47.7 43.4 40.0
acetate CDE D D C B BC D cD cD cD C C
DMS 40.1 428 40.9 37.7 36.0 342 339 344 32.7 356 341 37.5
ABCDE |ABC ABC ABC AB ABC ABC ABC ABC ABC ABC ABC
Maltv 421 39.7 44 8 39.2 385 39.7 404 384 39.5 421 43.1 433
’ BCDE |ABC ABCD ABC AB BC cD BCD BCD BCD C C
Diacetvl 421 46.1 48.7 40.8 38.1 39.6 40.7 40.5 41.2 43.6 39.9 41.1
’ BCDE BCD BCD BC AB BC cD BCD BCD BCD C C
Acetaldehvde 357 422 42.5 39.2 36.8 374 40.2 364 39.0 378 37.6 39.0
’ ABC ABC ABCD ABC AB BC BCD |ABCD BCD ABCD ABC BC
Bitter 381 348 39.0 34.6 352 355 368 345 35.2 341 36.5 36.9
ABCD A ABC ABC AB BC ABCD |ABC ABC AB ABC ABC
' 46.0 46.3 48.2 44.1 43.2 38.8 44.0 41.7 40.9 44.0 395 39.9
Sweet CDE | BCD  |ABCD C B BC D D BCD | BCD BC C
LowCO- 46.7 375 41.1 35.6 354 38.1 382 37.0 36.5 384 36.5 38.0
- DE |AB ABC ABC AB BC ABCD |ABCD ABCD ABCD ABC BC
491 42.7 498 42.3 40.6 433 42.6 459 41.9 473 443 45.5
High CO;
E [ABC CD C AB C cD D cD cD C C
Non-alcohol |32.1 398 36.9 30.3 304 293 292 295 31.2 292 28.8 282
control AB ABC A AB A AB A AB AB A AB A
31.0 439 37.5 29.5 30.5 249 299 26.6 28.2 276 27.5 298
High alcohol
A ABC AB A A A AB A AB

ABCDE Letters within the same colunindicate post hoc groupings by Tukey’s HSD.

Different letters represent significant differences (p < 0.05) in rating betseeaples
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Table 4.2eMean scores for the 3 emotion terms belonging to the emotion
category Nostalgia across the 14 samples.

5 Full form
Sample Nostalgia | (a) Desirous | (b) Nostalgic | (c) Relieved
39.7 36.7 35.8 39.1
Control D BCD BCD BC
325 40.4 33.5 42.0
Hoppy BCD cD BCD C
. 29.3 40.7 40.3 41.7
Light struck ABC D D C
Isoamyl 33.9 37.9 29.4 36.3
acetate BCD cD ABC BC
34.0 30.7 26.1 31.3
DMS BCD ABC AB AB
34.0 36.0 32.0 43.1
Malty BCD BCD BCD C
. 32.1 36.9 334 35.7
Diacetyl BCD cD BCD BC
32.0 31.6 28.7 37.3
Acetaldehyde | “p-py ABCD ABC BC
. 34.6 31.2 37.5 35.6
Bitter cD ABCD CD BC
38.8 38.1 29.3 40.7
Sweet cD cD ABC BC
35.7 36.0 354 36.9
Low CO; cD BCD BCD BC
. 41.3 36.3 38.1 41.7
High CO. D BCD cD C
Non-alcohol 24.7 26.8 25.4 25.7
control AB AB AB A
. 20.3 24.6 20.9 22.9
High alcohol A A A A

ABCD Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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Table 4.2f Mean scores for the 3 emotion terms belonging to the emotion
category Disconfirmation across the 14 samples.

Full form
6 Discon- (a) (b) (c) Unpleasantly
Sample firmation Disappointed | Dissatisfied | surprised
33.7 34.7 34.0 26.4
Control ABC AB ABC A
Ho 34.3 33.3 31.8 27.8
PPy ABC A ABC A
. 29.0 29.0 30.5 26.1
Light struck AB A AB A
Isoamyl 36.3 35.8 34.8 29.8
acetate ABC AB ABC AB
37.7 40.8 43.4 29.9
DMS BC ABC CDE AB
34.2 33.6 29.8 27.3
Malty ABC A AB A
. 40.5 37.1 35.8 34.4
Diacetyl BCD ABC ABC ABC
40.9 37.9 33.3 40.3
Acetaldehyde D ABC ABC BCD
. 38.3 40.0 38.8 33.6
Bitter BC ABC BCD ABC
37.8 35.1 33.0 32.6
Sweet BC AB ABC AB
29.1 38.2 40.0 26.1
Low CO, AB ABC BCD A
. 25.7 28.8 24.7 22.8
High CO, A A A A
Non-alcohol 51.4 47.2 49.4 51.2
control DE BC DE D
. 60.0 49.2 53.3 45.2
High alcohol E C E D

ABCDE Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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Table 4.2gMean scores for the 4 emotion terms belonging to the emotion
category Disgust across the 14 samples.

Full form
(a) (b) (c) Repulsed/ | (d)
Sample 7 Disgust | Disgusted | Horrible repelled Unpleasant
28.6 22.6 23.9 22.6 24.6
Control AB AB AB AB A
Ho 28.7 23.7 25.0 24.2 28.6
PPy AB ABC AB AB AB
. 22.2 17.0 21.7 16.4 23.0
Light struck AB A A A A
Isoamyl 29.5 27.3 27.1 26.1 32.6
acetate AB ABC AB ABC AB
31.4 34.1 34.5 36.7 39.0
DMS B CD BC CD BC
25.9 20.7 19.7 20.8 26.1
Malty AB AB A AB A
Diacetvl 32.7 27.7 28.3 28.2 31.5
y BC ABC AB BC AB
28.9 24.4 26.2 22.0 29.1
Acetaldehyde AB ABC AB AB AB
. 28.7 27.2 29.9 28.4 32.8
Bitter AB ABC AB BC AB
28.9 28.6 28.6 29.3 30.8
Sweet AB BC AB BC AB
Low CO 21.9 25.8 27.2 28.1 32.9
2 AB ABC AB BC AB
. 20.3 21.4 20.7 21.2 26.8
High CO, A AB A AB A
Non-alcohol 43.5 42.3 42.3 43.7 46.2
control C DE (@) DE CD
High alcohol 54.8D 47.7 c 47.4D 48.2 c 54.1D

ABCDE Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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Table 4.2h Mean scores for the 2 emotion terms belonging to the emotion
category Tame/Safe across the 14 samples.

Full form
Sample 8 Tame/Safe | (a) Tame | (b) Safe
44.1 41.7 45.6
Control CDE BC C
35.9 375 42.0
Hoppy BC BC BC
. 455 40.2 44.6
Light struck CDE BC C
Isoamyl 42.8 33.0 38.5
acetate CDE ABC BC
37.7 34.4 36.5
DMS BCD BC ABC
47.6 43.3 46.0
Malty DE C c
. 37.5 33.1 39.1
Diacetyl BCD ABC BC
39.2 40.0 42.4
Acetaldehyde D BC BC
. 41.5 40.7 42.1
Bitter CDE BC BC
44.6 33.5 39.6
Sweet CDE ABC BC
45.2 40.9 42.5
Low CO, CDE BC BC
. 49.4 40.2 41.7
High CO, £ BC BC
Non-alcohol 28.7 31.3 32.9
control AB AB AB
. 21.4 23.4 27.9
High alcohol A A A

ABCDE Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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Table 4.2i Mean scores for the ‘underwhelmed’ emotion term across the 14

samples.
9 Under- Full form
Sample whelmed | Underwhelmed
36.7 36.7
Control AB AB
32.5 34.4
Hoppy AB AB
. 31.2 32.9
Light struck A AB
Isoamyl 32.5 28.6
acetate AB A
36.1 31.3
DMS AB AB
35.4 36.3
Malty AB AB
. 38.1 33.8
Diacetyl AB AB
41.6 34.9
Acetaldehyde AB AB
. 42.8 42.0
Bitter B B
34.9 31.3
Sweet AB AB
35.9 39.8
Low CO, AB AB
. 34.0 35.6
High CO, AB AB
Non-alcohol 32.2 32.4
control AB AB
. 30.8 30.0
High alcohol A AB

AB Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences @.05) in rating between samples
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Table 4.2j Mean scores for the liking and familiarity across the 14 samples

when included in the reduced and full forms.

Liking Familiarity
Sample Reduced form Full form Reduced form Full form
49.2 52.2 43.9 49.7
Control CDE cD CDE FG
48.6 54.2 35.7 43.4
Hoppy CDE D BC CDEF
. 56.1 56.3 55.3 555
Light struck DE D F G
Isoamyl 48.5 52.2 34.8 30.4
acetate CDE cD BC AB
46.0 42 .4 38.3 32.9
DMS cD BC BCD AB
51.7 54.7 46.5 48.2
Malty CDE D DEF FG
Diacetvl 44.1 49.2 354 36.0
y BC cD BC ABCD
43.1 47.4 36.0 38.1
Acetaldehyde BC D BC BCDE
. 45.9 46.1 44.3 45.7
Bitter cD BC CDE DEFG
50.6 50.4 32.3 355
Sweet CDE cD B ABC
53.2 47.0 51.3 47.8
Low CO; CDE cD EF EFG
. 58.5 53.9 549 50.6
High CO, £ D r FG
Non-alcohol 34.0 35.8 34.6 35.8
control AB AB BC ABCD
. 30.0 31.1 22.0 26.5
High alcohol A A A A

ABCDEFG Letters within the same column indicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (@.05) in rating between samples
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categories to which they belonged in order to reveal any differencgedret

the two approaches.

Boredom and Underwhelmed (and liking and familiarity)
The emotion categories Boredom and Underwhelmed offered interesting
comparisons between the full and reduced forms because both included a

single eponymous emotion term, allowing an investigation of how form length

affected consumer ratings. Upon inspection of the MFA plot (Figure 4.1a), it

was seen that the emotion terms ‘bored’ and ‘underwhelmed’ were closely co-
located in the upper-left quadrant (pleasant, low engagement) whether
included as part of the full or reduced forms. Post hoc tests showeithe¢ha

terms were not discriminating between most samples, regardlefsnof

length|(Table 4.2‘b and Table 4.2i

When ‘bored’ was included as part of the full form, post hoc tests showed
Bitter and Low CQ samples were rated significantly higher than the High
alcohol, Isoamyl acetate, and Sweet samples. Samples weatediffdeently
when ‘bored’ was included as part of the reduced form, with Bitter and
Acetaldehyde samples rated significantly higher than just thé Hligohol
sample. The only consistent difference between the two form lengthfiatas t
the Bitter sample was found to be rated significantly higher than itje H

alcohol sample.

‘Underwhelmed’ also returned somewhat different results based on which
form the term was included in. In both forms, the Bitter sample retehe
highest mean rating in Underwhelmed. However, the full form showed the

Bitter sample was significantly more underwhelming than just soeanhyl
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acetate sample, whereas the reduced form showed that the Bitfgle sgas
significantly more underwhelming than both the Non-alcohol control and
Light struck samples. Taken together, the results from emotion categories
Boredom and Underwhelmed showed that consumers were not particularly
discriminating for this sample set using these terms and, wheszedites
were found, there were inconsistencies between forms. These inconssstencie

were related to the projection of samples onto the second dimension of the

MFA (arousal/lengagement/activation; Figure 4.1b), with Bitter and

Acetaldehyde samples more opposed to the High alcohol sample when
included in the reduced form than in the full form. As a result, thene
more differences found between these samples in the post hoc tests of the
arousal/engagement/activatietiated emotions ‘bored’ and ‘underwhelmed’

when included in the reduced form.

It is informing at this point to compare liking and familiarity wheredahfter

completion of the reduced and full forms (Table |4.2)) as the taskdeascal

except for the length of emotion form that preceded it. There were several
differences in groupings of samples according to post hoc tests when liking
and familiarity were rated after the full or reduced forms. For example, the
Non-alcohol control was significantly less liked than the Bittenga when
included in the reduced form but not the full form. Familiarity was scored
significantly lower for the Isoamyl acetate sample as compartetGontrol
sample when included as part of the full form but not the reduced form. Like
‘bored’ and ‘underwhelmed’ therefore, there were inconsistencies in consumer

evaluations of liking and familiarity dependent on form length.
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Further ANOV As were conducted, comparing ratings of ‘bored’ (Figure 4.2

and ‘underwhelmed’ (Figure 4.2lp) with form and sample as fixed factors.

Analysis showed no main effects of form (p < 0.05; i.e. no significant
differences in overall ratings of samples depending on which form was used)
and there were no significant interactions between form and sample.(p;<

l.e. ratings of individual samples did not significantly differ between forms).
This suggests that the reduced product-specific consumer-led emotamnlex

did not produce a halo dumping effect, at least for these two emotion terms.
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Figure 4.2aMean ratings of ‘bored’ for each of the 14 samples when the term
was included as part of the full and reduced emotion forms.
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Figure 4.2bMean ratings of ‘underwhelmed’ for each of the 14 samples when
the term was included as part of the full and reduced emotion forms.

Tame/Safe

The emotion category Tame/Safe also offered an interesting coorparis

between the two forms as it included just a pair of emotion terms. Fglae

shows that the two emotion terms flank the emotion category arttred
points were extremely closely grouped in the 2-dimensional emotion, space

although ‘safe’ was slightly more engaging than ‘tame’. Post hoc tests showed

that, individually, ‘tame’ and ‘safe’ grouped samples very similarly (Table

4.2n). For both, Malty was the highest mean rated sample and was rated

significantly higher than Non-alcohol control and High alcohol samples.
‘Safe’ went further and also showed the Control and Light struck samples
were rated significantly higher than the Non-alcohol control and Hagihal

samples. The High alcohol sample was the lowest scored sample lior bot
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emotion terms and was rated significantly lower than the majorisaiples

(Hoppy, Acetaldehyde, High GOLight struck, Bitter, Low CQ Control).

The DMS sample was also rated significantly higher than the Hagihal
sample for ‘tame’, whilst the Isoamyl acetate and Diacetyl samples were rated
significantly higher than the High alcohol sample ‘safe’. Considering these
emotion terms separately, it is clear that the two are closklied but do give
slightly different groupings of samples. Inevitably then, by combiningethes
terms into an emotion category, information is lost about the differences in
consumer emotional responses. However, it was found that the Tame/Safe
emotion category was able to discriminate between a number of othglesa
that the individual terms could not. For example, Tame/Safe showeth¢hat
High CO, sample was rated significantly higher than the DMS, Acetaldehyde,
Diacetyl, Hoppy, and Non-alcohol control samples but these was not found
when consumers used individual terms on the full form. In addition, the
reduced form showed the Bitter sample to be rated significantly higher than
the Nonalcohol control sample which was not the case for ‘tame’ or ‘safe’.

The Low CQ, High CQ, Sweet, Bitter, Acetaldehyde, and Isoamyl acetate
samples received significantly higher ratings of Tame/Safe tharNdme
alcohol control but this was not the case for the full form terms. Theydfpre
combining the terms ‘tame’ and ‘safe’ into a single emotion category, sample

discriminability increased.
Nostalgia

The emotion category Nostalgia included just three emotions terms:
‘desirous’, ‘nostalgic’, and ‘relieved’. Like the reduced form emotion

category, none showed significant effects when comparing the base Control,
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Non-alcohol control, or LowCO, samples to their associated manipulated
samples. However, there were subtle differences in the way the terms
discriminated between samples which were missed by the reducedFRarm.

example, the individual terms all showed that the Light struck sanséeveel

higher ratings than the DMS sample (Table 4.2e) but did not when medbi

into the Nostalgia emotion category. However, the reduced form revealed
some sample differences that were not shown for individual emotiors term
(e.g. High CQ received significantly higher ratings than the Light struck
sample). This demonstrates both losses and gain in discriminabsidyiaed

with the use of the reduced form.

Shock

For the Shock emotion category, neither the reduced form nor the individual

full form emotion terms discriminated between Low £énd High CQ

samples| (Table 4.2a). However, a number of individual emotion terms were

able to show a significant difference between the Control and ieiatsd
manipulated samples where the reduced form emotion category was not.
‘Strange/weird’ was rated significantly higher for Isoamyl acetate, Sweet,
Diacetyl, and DMS samples. ‘Confused’ also received higher ratings than the
Control for Isoamyl acetate, Sweet, and Diacetyl samples. Furthermore,
‘shocked’ was rated higher in Isoamyl acetate and Sweet samples than the

Control. These three terms (‘strange/weird’ (1f), ‘confused’ (lc), and

‘shocked” (le) (Figure 4.1a) were also among the most

arousing/engaging/activating that belonged to the Shock emotion gategor
However, none of the individual emotions terms discriminated between the

Non-alcohol control and High alcohol samples, whereas the reduced form
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showed the High alcohol sample was rated significantly higher in Shaok t
the Non-alcohol control. Therefore, Shock emotion category was more
discriminating than its constituent terms in the full form betwseme

samples, but less discriminating between others.

Disgust
Similarly to Shock, the Disgust emotion category was able doridiinate
between the Non-alcohol control and High alcohol samples (the addition

alcohol was rated higher in Disgust) but none of the individual terms

belonging to this category were able to make such a distinteiolg 4.2¢).

Nevertheless, the reduced form showed no difference between Control and
DMS samples in Disgust, whereas ‘disgusted’, ‘repulsed/repelled’, and
‘unpleasant’ were rated significantly higher for the DMS sample than the

Control in the full form.

Disconfirmation, Contentment, and Excitement

The Disconfirmation (Table 4.pf), Contentmant (Table 4.2c), and Excitement

Table 4.2¢) emotion categories, like Disgust, also showed no sagrtific

differences between the Control and DMS samples, where ‘unpleasantly
surprised’ (belonging to the Disconfirmation category) was rated higher for
DMS than the Control and ‘nice’ and ‘relaxed’ (belonging to the Contentment
category) were rated significantly lower for DMS than the Control. In
addition, ‘dissatisfied’ (belonging to the Disconfirmation category) received a
higher rating for the Low COsample than the High GGample. Isoamyl
acetate was ratelligher than the Control in ‘curious’ but not in Excitement

(the emotion category to which ‘curious’ belongs).
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4.3.3 Consumer group effects

4.3.3.1 Gender

ANOVA showed significant main effects of gender for a number of the full

form emotion terms, as well as liking and familiafity (Tablg 4.1). Pertinently, a

number of individual emotion terms showed main effects of gender where the
emotion category to which they belonged did not. For example, all the
constituent terms of the emotion category Contentment showed main effects of
gender, with higher scores obtained from males. This was also thiactse
Tame/Safe emotion category. Interestingly, there were no differentvesdne
genders in ratings of liking after completion of the reduced emotion form,
whereas there was a main effect of liking following assessmerdnoples
using the full form, with males generally scoring samples higher imglithan
females.It must be noted that differences between forms were not found in
every case; the emotion category Disgust was not rated ecagrilff
differently between genders and neither were the category’s four constituent

individual emotion terms in the full form.

No reduced form emotion category (or liking or familiarity) showed

significant interactions between sample and gender and just a sindtarul

emotion term showed such interaction)s (Table| 4.1). This term was

‘strange/weird’ (belonging to the Shock emotion category), which was rated

higher by males for the Diacetyl, Bitter, Acetaldehyde, Hoppy, andSDM

sampleq (Figure 4)3
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Figure 4.3 Mean ratings of ‘strange/weird’ (and SEM) for each sample by
gender. As per Tukey’s HSD post hoc tests, * denotes a significant difference
in the rating of ‘strange/weird’ between genders.

4.3.3.2 Age group

A number of significant main effects of age group were found in the use of

individual emotion terms in the full formp (Table #.1). As for gender, the full

form revealed age differences in ratings where the reduced form did not. There
were no main effects of age group for the Disconfirmation emotion category
whereas the three constituent emotion terms did show effects when included in
the full form, with 1834s scoring ‘disappointed’, ‘dissatisified’, and
‘unpleasantly surprised’ higher than 35+ consumers. Similarly, the emotion
category Tame/Safe showed no differences in ratings betweegraigjes,
whereas ‘safe’ was rated significantly higher by 18-34 year old consumers
than 35+ consumers. Main effects of age group were not found for liking or

familiarity whether included in the reduced or full form.
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Just a single emotion categoryExcitement - (and liking) showed significant

interactions between sample and age group: Excitement (Table 4.1).

Accordingly, six of the individual terms associated with Excitement

(enthusiastic, excited, fulfilled, fun, interested, want) also showethatien

(see the example of ‘fulfilled’ in|Figure 4.4@). There were many similarities in

the nature of these interactions between these individual full forotie@m
terms and the Excitement reduced form emotion category, which will be
described here. All six terms identified that the Isoamyl &eetample was
scored higher by the 1B4s than the 35+ group. Furthermore, ‘fulfilled’, ‘fun’,

and ‘want’ were scored higher by the 35+ group for the High alcohol sample.
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Figure 4.4aMean ratings of ‘fulfilled’ (and SEM) for each sample by age
group. As per Tukey’s HSD post hoc tests, * denotes a significant difference
in the rating of ‘fulfilled’ between age groups.

Like the Excitement emotion category, four of the terms (all excluding
‘enthusiastic’ and ‘interested”) showed the Bitter sample was rated higher by

the younger age group. ‘Fun’ and ‘want’ were rated higher by the 18-34 age
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group for the Acetaldehyde sample and this was also reflected by the
Excitement emotion category. Just ‘excited’ on the full form showed that there

was a difference in ratings of the Hoppy sample between age groupshevit
sample rated lower in ‘excited’ by the older consumers. The Excitement
emotion category also identified that the Diacetyl sample naged higher by
18-34s where the full form terms did not. However, in response to the Sweet
sample, ‘excited’, ‘fun’, and ‘interested’ received higher scores from 18-34s

than the 35+ group and this was not reflected by the Excitement emotion
category. Excitement was able to encapsulate all of the ¢titara revealed

by liking when included in the reduced form and this was the same faulithe
form terms. It was seen that liking showed an interaction betweeBitter
sample and age group when included at the end of the reduced form where no
such interaction was found when liking was included at the end of the full

form.

All of the emotion terms associated with the Disconfirmation emotion
category (disappointed, dissatisfied, unpleasantly surprised) showed
interactions where Disconfirmation did not (see the example of ‘disappointed’

in|Figure 4.4T. In each case, the High alcohol sample was rated higher by the

younger consumers. For ‘disappointed’ and ‘dissatisfied’, the Low CO.

sample was also rated higher by the348-Also, ‘unpleasantly surprised’ was
scored higher in response to the Naoehol control and Diacetyl samples by
the younger age group. In contrast, the Isoamyl acetate sample teds ra

higher by the 35+ age group in ‘disappointed’.
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Figure 4.4b Mean ratings of ‘disappointed’ (and SEM) for each sample by
age group. As per Tukey’s HSD post hoc tests, * denotes a significant
difference in the rating of ‘disappointed’ between age groups.

A number of the emotion terms associated with Contentment (content, good,

happy, nice) revealed interactions between sample and age group (see the

example of ‘happy’ in|Figure 4.4¢) where the emotion category included in the

reduced form did not. In all cases, the Isoamyl acetate sample was rated higher
by younger consumers and the High alcohol sample was scored more highly
by the older consumers. There were also other examples of 18-34shiatiag t
emotion terms higher: Acetalbigde in the case of ‘content’, Sweet,

Acetaldehyde, Bitter, and Hoppy for the term ‘happy’, and Bitter in ‘nice’.

Horrible’ (belonging to the Disgust emotion category) and ‘strange/weird’
(belonging to the Shock emotion category) also showed significant
interactions between sample and age group where the related emotion

categories did not. For both terms, the Non-alcohol control, Low, @
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Figure 4.4c Mean ratings of ‘happy’ (and SEM) for each sample by age
group. As per Tukey’s HSD post hoc tests, * denotes a significant difference
in the rating of ‘happy’ between age groups.

High alcohol samples received higher ratings from the 18-34 age group than
the 35+ group. Younger consumers also scored ‘strange/weird’ higher for the

Diacetyl, Sweet, and Hoppy samples.

4.4 Discussion

Multivariate analysis showed that the full form emotion terms and reduce
form’s emotion categories were closely aligned, as evidenced by aeglati
high RV coefficient, and comparable in their positioning in circumplex
emotion space. In particular, there was close positioning between emotion
categories and their constituent emotion terms on the pleasurafitesss
dimension, which accounted for the majority of the variance. Accordingly,
there was little difference between samples on this dimension.faratl
emotion terms tended to differ in this emotion space from the emotion

category to which they belonged in the arousal/engagement/amstivat
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dimension, which accounted for just a small amount of the variance in the
data. This seemed to affect, for example, the terms belonging to the Shock
emotion category as the most arousing/engaging/activating emietiors

were also the most discriminating. Overall though, the positioning of @moti
terms on dimension 2 seemed to have little relation to post hoc groupings
number of samples were positioned differently on this dimension dependent
on the form used and post hoc tests showed this to be related to the low

arousal/engagement/activation ‘bored’ and ‘underwhelmed’ emotions.

As might be expected from combining individual terms into emotion
categories, some of the subtle abilities of individual emotiomdeto
discriminate between consumers’ experiences of the samples were lost. In
particular, the terms belonging to the Shock, Disgust, Contentment,
Disconfirmation, and Excitement emotion categories were alilestoiminate
between the Control and samples manipulated from the Control where the
reduced form was unable to achieve this. Furthermore, the reduced form was
unable to discriminate between the Low £nd High CQ samples, whereas

one individual term (‘dissatisfied’” belonging to the emotion category
Disconfirmation) did differentiate between differing levels of carbonation.
Therefore, this discrimination was lost when consumers completed the
reduced form. This demonstrates that the rich detail of informatidcanabe
gained from use of a full lexicon is compromised when using a reduced
lexicon, meaning that important product information may be lost. However, it
is worth noting that there were more comparisons made when using individual

emotion terms as compared to emotion categories, meaning that, by chanc
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alone, some significant differences between samples would be expeted

found by chance alone.

However, this does not tell the full story because, in some caseagdimed

form was able to provide greater discriminability between sampéas ttie
individual emotion terms of the full form. Most prominently, the emotion
categories Shock and Disgust were able to discriminate betweeNah-
alcohol control and High alcohol samples where none of the individual terms
that belonged to these categories could. Furthermore, the emotion category
Tame/Safe was more discriminating as a result of the combinatids twid

constituent terms.

The emotion category Nostalgia semedup the best and worst of both worlds.
Whilst the subtleties that were revealed from individual emogomg were

lost in the employment of a single emotion category, discriminabietvgeen
samples were shown by the reduced form that were not by the individual
constituent terms. This is closely related to a common observéiidrthe
reduced and full forms did not always exactly match up in their
discriminations. This was particularly clear for the Boredom and
Underwhelmed emotion categories which each contained just a single ter
allowing a direct comparison of form length on consumers’ responses. Whilst

neither ‘bored’ nor ‘underwhelmed’ were particularly discriminating when
included as part of either form, the differences between samples that were
found were inconsistent. This was related to the differences between forms in
product projections in the emotional space generated by MFA. Pertinently

there were also inconsistencies in the grouping of samples accavdight
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liking and familiarity according to the length of emotion form that preceded
their ratings. This was perhaps no surprise as it has been previously shown that

the position of an overall acceptability question has an effect on shense

King et al., 2018) Furthermore, it was seen that males scored samples higher

in liking when this was included at the end of the full form where thsvea

the case for the reduced form. For liking, the full form also did not reaseal
many interactions between sample and age group as the reduced form. Take
together, these inconsistencies between form lengths may haveaitopisc

for the employment of reduced emotion lexicons. At the very least, this
suggests that data obtained from full and reduced emotion forms should not be

mixed in their practical application.

No halo dumping effects were evident from form reduction for the ‘bored’ and

‘underwhelmed’ emotions. This is perhaps because, unlike [Cardello et al

(2014 who found such effects, no emotion terms were excluded from the full

form when producing the reduced form. By grouping similar terms together,
consumers were still able to reflect their emotional response amdfattee

did not need to dump their responses as was the case when individual terms

were removed b ardello et al. (2044 reduce their form. Nevertheless, it

cannot be ruled out that there were halo dumping effects on other emotion
categories that could not be directly compared between form lengthsliiere

addition, it has previously been discussed thated’ and ‘underwhelmed’

proved to be the most difficult emotions for consumers to ratg (see section

3.5), meaning that the responses to these emotions were perhaps not

representative of those for the other emotions.
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When considering the relative abilities of the reduced and full foons t
differentiate between the responses of consumer groups, it appearditha
was not much difference in terms of gender. Nevertheless, some diffenences i
overall rating of individual emotion terms included in the full form were found
between genders, where the associated emotion categories reveaieth no s
differences. These followed the previously identified pattern, with males

giving higher scores than females (see sectior 3.5). No reduced fotmremo

category was able to show interactions between sample arahgusif the 43

full form emotion terms (strange/weird) shesvinteractions between sample

and gender, meaning that there was not much difference in the reported
response to individual sensory properties between genders regardless of form

length.

Differences in ratings of individual terms between age groups were also
identified by the full form, which were not by the reduced form. The most
pertinent example was found for the three terms belonging to the
Disconfirmation emotion category, ‘disappointed’, ‘dissatisfied’, and
‘unpleasantly surprised’, which were all scored higher by the younger
consumers, whereas no difference was found for the reduced form emotion
category. Furthermore, many interactions between sample and age group were
found when employing the full form, whereas this was the case for just one
reduced form emotion category. This shows that the full form was a more

effective approach to differentiate between age groups.

The comparison of the full and reduced emotion lexicons allowed an

opportunity to assess the effectiveness of the modified cluster an@gsis
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section 3.2.B) for grouping terms that elicited similar patterns pbrse to

one another as well as to the emotion category when grouped together in the
reduced form. The results discussed above largely give a positwanof

the cluster analysis approach as similar sample discriminaticresgien by
emotion terms that belonged to the same emotion category. However, there are
a few points to note. Firstly, MFA showed that ‘curious’ and to a lesser extent
‘interested’ appeared less closely grouped in the emotional space than other
terms belonging to the category Excitement. The cluster asalgsin which

the emotion categories were based grouped ‘curious’ and ‘interested’ into a
separate group when including one further cluster. Based on just this evidence,
it appears that one more cluster should have been included atxtbenl
reduction stage to give a total of 10 emotion categories. Yet, posesisc t
showed that ‘curious’ and ‘interested’ were not so different in its
discriminations to the other 10 terms included in the Excitementi@mot
category, suggesting that it may well have been correct toast®pclusters

and emotion categories.

This example highlights difficulty for researchers in knowing where to ‘draw
the line’ when using cluster analysis to group similar emotion terms, which
could be levelled as a criticism of the lexicon reduction. On the oitieros
this coin, cluster analysis was chosen for lexicon reduction due pryabecal

advantage of having experimenter input to clearly define categories (see

section 3.2.B|Chrea et al. (20Q9nade use of exploratory factor analysis in

the first stage of creating the GEOS and this initially gave fmotion
factors. However, further exploratory factor analysis on the responses of a

larger group of consumers to a wider range of odorants gave a different factor

140



Chapter 4: Comparing the effectiveness of full and reducedien lexicons

structure. It was with modifications of the two factor structures thatinhé
GEOS six factor structure was generated. Therefore, researcher inpilieinto
grouping of emotion terms appears necessary regardless of the initial statistical
approach. It is suggested that the employment of cluster analysis is

advantageous in that modifications can be made earlier in the ptioaasor

example, the factor analyses use{lyea et al. (20Q9)

4.5 Conclusions

The results presented here compared the relative efficacies oédheed
product-specific consumer-led emotion lexicon to the full lexicon upon which
it was based. It was demonstrated that the reduction of the fulbfexo a

reduced lexicon gave relatively comparable results, reflecting theryhist

successful emotion form reductions in the literatlicab(n et al. (200[)

Shacham (1983)Thompson (2007)Nestrud et al. (2013)Porcherot et al.

(201Q). Nevertheless, there were relative merits of using reduced or full

product-specific emotion lexicons. Whilst more detailed emotion information
is potentially lost through the employment of the reduced form, consumers
appeared to be able to use some emotion categories to more effectively

discriminate between the samples.

There was not a great deal of difference in the ability of the two lengths

to differentiate between gender responses to the sangiilesugh the full

form provided slightly more detail. However, the full form was more effective
atrevealing differences in emotion response to individual samples between the

two age groups included in this study.

141



Chapter 4: Comparing the effectiveness of full and reducedien lexicons

Therefore, the use of a reduced emotion form may be preferable for product
comparisons given its relative similarity to the full form for sample
discriminability and the significant savings in both time and resources
However, if the aim of emotional research is to differentiate betwee
consumer segments, particularly between age groups, then it may be
preferable to use a full emotion lexicon. This, of course, only applies to the
samples included within this study and may be different for beehsoihier

sensory properties or other product categorie

An important point was that, where direct comparisons between fornes wer
available (namely for ‘bored’, ‘underwhelmed’, liking, and familiarity), there

were inconsistencies. This may have implications for practitioneratronly
reduced or only full forms should be used for direct comparisons.
Nevertheless, there were no observed halo dumping effects using the reduced
lexicon, demonstrating the potential of the reduced product-specific consumer-

led emotion lexicon approach to be more effective than simply removi

terms as has been done in the literattsesfrud et al. (2013Porcherot et al.

(201Q). However, a full comparison between forms was not possible,

meaning the possibility of halo dumping cannot be fully excluded.

Nevertheless, these results are prelimiggromising.

The research presented in this chapter also afforded an opportunity toeevaluat
the use of cluster analysis as a lexicon reducing technique. Overall, it was seen
that emotion terms belonging to a given emotion category grouped sample
very similarly to one another, as well as to the reduced form emzstegory

to which they belonged. This supports the use of cluster analysis for grouping
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terms. The disadvantages of the requirement for researcher input into
categorisation were discussed, although cluster analysis wils st
recommended in comparison to other statistical approaches for grouping

emotion terms.

This chapter has shown that the reduced product-specific consumer-led
emotion lexicon approach is able to discriminate relatively well detw
samples when compared to a full form. This opens up the potential for
extended uses of the approach as a verbal self-report measure of @amotion
sensory and consumer science. One such possibility is its applicatiorss-

cultural verbal comparisons and this will be explored in the next chapter.
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Chapter 5: Cross-cultural comparison of emotional
response using reduced emotion lexicons

5.1 Introduction

In the modern food and beverage marketplace, it is common for products to

compete at a multinational level. As such, there is a growicgsséy for

consumer research to be conducted in more than one cquihtsynson ang

Crocker, 201B)With the continued and growing interest in emotion research

in sensory and consumer science, it is important to understand theowanati
emotional response across cultures for global products. This section will firstly
consider general cross-cultural similarities and differences in i@mabt
response before outlining and evaluating the proposed application of the
reduced product-specific consumer-led emotion lexicon approach for

comparing emotional response between two cultures.

5.1.1 Universality of emotions

It is widely acknowledged that there is an underlying universatityhte
expression of emotion. This was described as long ago as the time [@&sChar
Darwin when he wrote in The Expression of the Emotions in Man and Animals

that “...widely different races... express the same state of mind by the same

movements” (Darwin, 1873. Almost a century latefEkman and Friesen

E?Jl supported this observatioim their seminal study in which it was
demonstrated that members of an isolated culture were able to match
American participants in their ability to accurately and relialdpvey the
emotion of a character by selecting a facial expression. Despitgetiezh
recognition of the universality of emotional expression, it is accepid th

there is still a significant role for culture to play.
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5.1.2 Cultural differences in emotional expression

Anecdotally, it is generally acknowledged that some cultures are more
emotionally expressive than others. Indeed, Darwin commented of Victorian
Europe that:Englishmen rarely cry, except under the pressure of the acutest

grief; whereas in some parts of the Continent the men shed tears much more

readily and freely” (Darwin, 1872) An important aspect of emotional

expression is language and cultural differences are clearly apparent when

considering this. For examplegvan Zyl and Meiselman (20L5asked

consumers from four English-speaking cultures (USA, UK, New Zealand, and
Australia) and two Spanish-speaking cultures (Spain and Mexico) to describe
their emotional responses to their favourite beverages. It was shoitheha
emotion words used by different culturesven those sharing a language
were quite different, especially between the Spanish-speaking nafioiss.
presents a significant challenge for the use of verbaraatit as a means for

cross-cultural emotional comparisons.

The challenge increases when comparing between cultures with mliffere
languages. Where a common direct translation of an emotion word is readily

available between languages, research has shown that there m$iapote

variability in meaning between culturgblurtado de Mendoza (20P7)n

Hurtado de Mendoza (20p8highlighted such problems associated with one-

to-one translations of individual emotion words. The researchers compared the
emotional words ‘shame’ in the US and ‘verguenzain Spain, which are given

as frequent translations of one another. Participants from both countres we
required to rate several related emotions on their “degree of typicality” of

shame in the US and vergiienza in Spain. Significant differencaings of
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typicality between the two countries were found for over 85% of emotions.
For example, humiliation, guilt and regret were rated as highly tyf@atures

of shame by US participants whereas they were rated as mudiipiess of
verglenza by Spanish participants. In contrast, ridicule, shyness, and
reluctance were among the most typical features of vergiienza bunetere
particularly highly rated in typicality for shame. Therefore, this ssltywed

that equivalent translations of emotion terms between languages do not

necessarily express equivalent emotional experiences.

Furthermore, there is the possibility of a lack of direct translations foe som
emotion terms between languages. This can be demonstrated by tish Eng
language’s adoption of the German word Schadenfreude which describes the
feeling of taking pleasure in another’s failure or misfortune (literally translated

as harm-joy). Similarly, the Mexican Raramuri Indians have no word to

accurately describe guilt, instead reporting shame in typically-eiisiting

situations{Breugelmans et al., 2005)hat is not to say that Raramuri Indians

are unable to feel guilt (and that English speakers are unable to feel
Schadenfreude). On the contrary, it has been shown that Raramuri ladians
able to differentiate between shame and guilt characteristicsimilar way

to cultural populations that use distinct words for these two emotions

Breugelmans and Poortinga, 200®evertheless, these studies show that

accurate translations of emotion words are not always availableedret

languages.

Much emotion research conducted in sensory and consumer science thus far

has made use of verbal self-report and, as shown above, the use of language
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presents the potential for significant challenges in cross-cultuselareh.
Therefore, due consideration should be given when attempting to apply verbal

self-report to the cross-cultural comparison of emotional responses.

5.1.3 Reduced lexicons as cross-cultural emotion comparison
tools

The use of reduced emotion lexicons for cross-cultural comparison has already
enjoyed success. As described in previous chapters, the GEOS wapeéve

in French with Swiss participants to describe emotional experiassesiated

with odours using a smaller set of summary sc@dsea et al., 2009)The

research group then generated summary scales in the same waly lokbot

and SingaporgFerdenzi et al., 2011)Common emotions were identified

between the countries (e.g. disgust/irritation and happiness/well-being),
showing that some responses are shared across cultures. Interestingly, a
number of differences were also shown (e.g. spirituality was unique to
Singapore), suggesting that there are differences across cultures in the
reporting of emotion (at least to odours) even when using more general groups

of emotion. The approach of these researchers was subsequently successfully

applied to a number of other culturtéserdenzi et al., 2013demonstrating the

efficacy of using groups of emotion terms for cross-cultural comparisons. The
researchers then went further in this paper to create UniGEOS, a universa
scale comprised of some culturally shared and some culture-specific

dimensions for use in cross-cultural research.

However, it has been suggested that language-based questionnaires should be

administered in the native language of respondents due to the sulufeties

expression in different language&n Zyl and Meiselman, 201L5)his chapter
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proposes comparisons of verbal self-report using the approach outlined in
Chapter 3 in more than one culture to allow comparison of emotional
response. It is suggested that, by using groups of emotion terms for cross-
cultural comparison, the difficulty of translating individual termsvsided.
Therefore, even if translation of terms proves difficult, there would segre

ease of comparison of more general emotion categories. In addition,
respondents would be able to complete the questionnaire in their native
language, capturing the subtleties of emotion associated with eapradpe.

In the research described in this chapter, Spanish consumers generated a
reduced product-specific consumer-led emotion lexicon in response to a subset
of the samples used in the UK. This Spanish reduced lexicon was used by a
large number of beer consumers in Spain to rate their emotional responses to
the samples. Differences in Spanish responses to the subset of samples
revealed by the reduced Spanish lexicon were explored before cross-cultural
comparisons between emotional response to the samples in the UKand S

were made.

5.1.4 Objectives

The objectives of the present study were: 1) to generate a Spanisbdreduc
consumer-led emotion lexicon and applying it tp descriminating across a
range of beer samples designed to elicit specific sensory propésjies
revealing differences in emotional response across different consumer
segments; and 2) to compare and contrast emotional response tethedsel
sensory properties of beer between UK and Spanish beer consumers by
exploring the similarities/differences in (a) how emotion categoriese w

associated with specific sensory properties of beer across the two cuhdes,
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(b) the extent to which the respective lexicons discriminated acoossimer
segments.

5.2 Materials and method

Following the method described in Chapter 3, Spanish-speaking colleagues
conducted focus groups with Spanish consumers who generated emotion terms
to describe their emotional responses to a subset of 10 beer samples that varied
in selected sensory properties. These subjects then used this lexicde

their emotional responses to the samples. Linguistic checks antrclus
analysis were performed on the data to group similar terms intmatlis
emotion categories. The emotion categories were then used by 113 Spanish
consumers to rate their emotional response to the 10 beer sampld®yThe
elements of the generation and application of the Spanish product-specific

reduced consumer-led emotion lexicon are described below.

5.2.1 Samples

A subset of 10 of the 14 samples used in the UK was used in Spain due to

resource limitations | (Table §.1). The excluded samples were the

Acetaldehyde, Diacetyl, Malty, and High @8€amples, the latter of which was
excluded due to a lack of equipment for carbonation in Spain. The others were
excluded after consideration of the other sensory properties and the
researchers’ hypothesised drivers of differences in emotion response between
the cultures studied. The included samples still representedchkegcteristic
properties of beer, off-flavours and/or hypothesised drivers of emotional
response as well as a range of modalitiess itportant to note that, due to

the exclusion of the High COsample, the Low COsample could only be

compared to the Control. The trained beer sensory panel rated the Lpw CO
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sample as significantly lower in bubbliness but not in tinglinesq égctior|

2.5.2). This should be taken into account when considering the results of the

following study.

Table 5.1 The ten beer samples included in the Spanish study and their
treatments.

Sample Treatment

1 Control Commercial lager

0.75mg Aroxa kettle hop extract/litre commerg
2 Hoppy lager

0.3ug Aroxa 3-methyl-2-butene-1-thiol/lit

3 Light struck commercial lager

4 |Isoamyl acetate | 10.5mg Aroxa isoamyl acetate/litre commercial lag

5 DMS 0.9mg Aroxa dimethyl sulphide/litre commercial lag
6 Bitter 25mg Aroxa isox-acids/litre commercial lager

7 Sweet 25¢g dextrose/litre commercial lager

8 Low CO, Commercial lager decarbonated to ~1.6 volumes
9 ?Oor?[-rillcohol Commercial non-alcohol lager

96% ethanol added to commercial non-alcohol |

10 High alcohol (8% ABV)

5.2.2 Lexicon development

Lexicon development followed the method developed in the UK| (se®secti

3.2), with three small focus groups of participants (n = 5-7 per group)

generating an emotional lexicon in response to the subset of 10 samples. The
participants then used this lexicon to rate the samples. Lingalsticks and
cluster analysis were applied to their responses to group similar tetons

emotion categories.
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5.2.2.1 Subjects

To mirror the approach used in the UK (see section [3.2.1), 17 reasonably

articulate Spanish consumers (aged 18-60 years), who consumed bedr at leas
once per month (although all, in fact, consumed beer at least onceger w

took part in this study after signing consent forms in line with lottata
procedures. As in the UK, most (70%) of the subjects recruited were female.
Participants were divided into three groups of 5-7 subjects and attetatad a

of three 90min-2h sessions.

5.2.2.2 Procedure

Continuing to follow the UK approach (see section 3.2.2), participants firs

completed exercises to familiarise them with ‘emotion’ and were presented
with warm-up samples of the Control and Non-alcohol control samples for

contextualisation.

A total of 80 terms were generated in the elicitation phase. falireduction

of terms was performed by combining synonymous terms using a thesaurus
(Diccionario de la lengua espafiola). This resulted in a condensed H8t
terms. The focus group participants used the list of 53 terms tdheite
emotional response to all 10 samples during the third and final sessithre At
end of this session, participants rated the relevance of each of dterem
terms for describing their emotional response to beer in general (for full details

of how this was measured, see section 3.2.2).

5.2.2.3 Grouping of terms into emotion categories

As in the UK (seg section 3.3,3erms with a mean ‘relevance’ score of less

than 33% (i.e. less than one third of the scale) were excluded as being
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evaluated as not very relevant to beer (distressed, tired, sickly, infantile, afraid,

suspicious, embittered, sad, and empty).

To aid the grouping of terms, all participants were asked to idethidy
meaning of ambiguous generated terms by indicating their interpretation of the
word through the use of a thesaurus. This was found by the researchers to be
particularly relevant for the terms 'emocionado’ (which could be intetpest
‘excited or ‘moved) and 'ansioso’ (which could be interpreted with positive
connotations likeeagert or ‘desirous’ or with negative connotations such as
anxiety). Most consumers associated ‘emocionado’ with excitement and
‘ansioso’ with eagerness/desire. These responses were very useful whe

defining emotion categories.

The mean ratings of the remaining 43 terms (Tabl¢ 5.2) were subbriotte

cluster analysis to group terms which produced similar patterns oadatss

the beer samples.

Eight clusters of terms were initially identifigd (Table %.3&)owever, it was

considered by the Spanish researchers that some of the clustersnelear
and could potentially cause confusion. This observation was supported by a
low Cronbach’s a associated with some clusters. To reduce confusion and
increase internal consistency, a number of clusters were modified. For
example, Cluster 1 (‘mild’, ‘bored’, and ‘indifferent’) had a very low
Cronbach’s a of just 0.44. Based on the researchers’ discussions with
participants, particularly at the elicitation phase, mild was ddetoebe
distinct in meaning from ‘bored’ and ‘indifferent’. Therefore, Cluster 1 was

split into two categories: Mildness (including just ‘mild’) and Indifference
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Table 5.2Final lexicon of 43 Spanish terms translated into English (with original Spanish teoms & italicg.

Lzreeable
Lnmoyed
L pretised
Luinthe ntic
Bad
Bored
Cheated
Clagze
Curions

Disappointed

Disgusted

Disillngione df
digznchanted
Diigsatisfied
Eager

Enjoyrnent

Conforme
Confrarizdo

Apefocible
Autdntico

Mal

Aburrido
Engafiade
Clidsieo
Chriozo
Decepeionado

Asqueadaf
s pustado

Desifusionado/
desencantade
safisfecho
Anzioso

Divarfido

Exrited
Festrre
Fresh
Friendly
Happy!
cheerfill
Indifferent
Intens:
Lacking in
appetite
Lrvely
il
Hatural
Hegatine
Hice
Hormal

Hostalzic

Emocionado
Fesfivo

Frasco

Andgosn
Alegrefchizpeantel
confanto
Indiferenie

Infenao

Inapeients

Animado
Ligarofziavel flojo
Mafural

e pafiva
Apradable
Esperadonormal

Moskilgico

Chijectionable
Pleasant
Positree

Relaxed

Fepulsed

aahsfled

Shocked

& trong fpovrerfial
Tradihonal
Uncomfortable

Unmotrated

Unpleasant

Tnsmal

Imdeseable
Placentero
Posifivo
Relajadoftranguilo
Reacio/rechazo/
repu fsidn
Safisfecho
Sorprendidas
inasperado
Fuerta/potants

Tradicional
mcomodo

Desmofivado
Desagradable
Exfrafindofrarod

afipico
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Table 5.3aCluster analysis of the 43 Spanish terms (translated into Engtiglped into 8 clusters with associated Cronbach’s as
(adequate internal consistency > (B8reiner, 200B)

Cluster 1 2 3 4 5 ] 7 8
Cronhach’s o 044 097 085 - 097 089 085 0.34
Eored Hice Happrys Eager Disgusted Dizillusioned! Strongf Excited
Indifferent Friendy cheerful Annoyed digenchanted powerfial Nostalge
hild Auppetized Lively Dizappointed L s\BE B Intense
Authentic Curious Urpleasant Lackingin
Classic Enjoyment U nm otivated appetite
Agreeable Festiwve Cheated Diggatisfied
Mormal Uncomfortable
Fresh Objecticnable
M atural Bad
Pleazant Hegative
Positive Repulzed
Relaxed chocked
Satisfied
T raditional
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(including ‘bored’ and ‘indifferent’). Cluster 2 was judged to include too
many terms and as a result was split into two new categorieasuPe
(including ‘positive’, ‘pleasant’, ‘relaxed’, ‘satisfied’, etc.) and Classic
(including ‘authentic’, ‘natural’, ‘traditional’, etc.). Finally, Cluster 8§
(Cronbach’s a = 0.34) was split into two categories: Excitement and Nostalgia
because these terms were used to describe different emotions by the

participants who had generated them.

The revised groupings resulted in a total of 12 emotion categpriese(Tabl

5.3b). For each modification, the new Cronbach’s o was higher than calculated

from the initial cluster analysis results. For 11 of the 12 emotion @atsgy

Cronbach’s o indicated adequate internal consistency (Cronbach’s a > 0.8;

Streiner (200PB) The exception to this was the category ‘Indifferent’. As the

category contains just two terms, a low Cronbach’s a is to be expected as the

coefficient is affected by the number of itefgreiner, 200RB)

5.2.3 Measuring consumer emotional response using the
Spanish reduced emotion lexicon

In the second part of the study, Spanish consumers rated their emotional
response to the 10 beer samples using the 12 emotion categories dettieed in

previous section.

5.2.3.1 Subjects

Native Spanish beer consumers were recruited to match the UK consumer

sample for both gender and age (see section|[3.3.1). One hundred and thirteen

subjects who consumed beer at least once per month took part ituthis s

(though 81% consumed beer at least once per week). Approximately half were
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Table 5.3bFinal grouping of the 43 Spanish terms (translated into English) into 12 clusters with associated Cronbach’s as
(adequate internal consistency > (B88reiner, 20083)

E i i m cnbe gy 1 2 3 4 5 6 Desire T 8 J 10 1 12
Miklmess Imdifference Plasare Clusie Fan Dy i Deillsionnent Deappoiminent Intensily Mostalzza  Fxcitenmeni
Cromhack's e - .55 0.97 0.93 085 - 0.97 .59 087 .85 - -
P ild Bored Hice Suthentic  Happy! Eager s s fed Digilhas ioned! Dix appointol Strong!  Hostalgic Excited
Indifferent  Friendly  Classic cheerfiil Annoyed disenclanted Uncomfortdle  pow erfil
Sppetised Mahiral Lively Unpleasant Tmsual Digs atis fied Intensc
Apreeable Normal Curious Unmohivatel Lacking in
Freeh  Traditonal Enjoyment Cheated appetife
Plzas ant Fertive Ob jectionable
Posthve Bad
Relaxed Negative
Aata fied Fepulsed

Shocked

SUOJIX3| UoIIoWS padnpaJ Beisodsal [euoliows Jo uosueduw o [ein)na-ssol) G Jardeyd



Chapter 5: Cross-cultural comparison of emotional respasisg reduced emotion lexicons

male (52%) and most were aged 18-34 years (68%) with the remaining aged

35+ years.

5.2.3.1 Procedure

The procedure for the consumer study followed the UK |(see sectior) 3.3.2

except the subset of 10 samples was used (as opposed to the full 14 samples
used in the UK) and the 12 Spanish emotion categories were used (as opposed
to the 9 UK emotion categories).

5.2.4 Data analysis

Firstly, Spanish data was analysed with the aim of assessiegff¢lctveness

of the reduced product-specific consumer-led emotion lexicon to discriminate
between the subset of 10 samples as well as its ability to ditiizies between

the responses of consumer groups. The Spanish emotional response was then
compared to the UK response to the 10 samples, with the aim of ideptifyi

key cross-cultural similarities and differences.

5.2.4.1 Spanish emotional response

Analysis of Spanish emotional response followed the analyses udes Ut

(segsection 3.3.B): first, the emotional space was mapped using PCA on the

mean ratings of emotion categories across samples. Liking andaigmili
were included as supplementary variables (i.e. the data generated feem the
measures was not used in generating the principal components but was
subsequently projected onto thenh) order to evaluate the ability of the
Spanish reduced product-specific consumer-led emotion lexicon to
discriminate across the range of beer samples, mixed model ANOVA wa

carried out for each emotion category (as well as liking and fity) with
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sample as a fixed factor and subject as a random factor (SPS8cStats

IBM, USA). Tukey’s HSD was applied where significant effects of sample

were found (p < 0.05; SPSS Statistics 22, IBM, ) SAirther ANOVAs were
carried out with fixed effects of sample, gender and age group for each
emotion category (and liking and familiarity). This allowed the obsenvaf
differences between consumer groups in overall ratings of emotion categories,
as well as revealing interactions between sample and gender anekibetw
sample and age group. Where significant interactions were found, simple
main effects analyses were conducted in order to ascertain whigilesam
were rated significantly differently for a given emotion category tngdi or
familiarity) between genders or between age groups (SPSS St&iti&M,

USA).

5.2.4.2 Cross-cultural comparisons

PCA was re-calculated for the UK responses to the subset of 10 sgjeaple

opposed to the full set of 14 samples presented in section 3.4.1) to enable a

true comparison between the two countries (XLSTAT, Version 2009.6.03).
Individually for each country, cluster analysis was performed on the mean
scores of each emotion category across samples. Euclidean distadces a
Ward’s criterion of aggregation were used to group samples (XLSTAT,
Version 2009.6.03)Cluster analysis allowed the comparison of how the
emotion categories grouped the 10 samples across cultures. These clusters
were superimposed onto the associated PCA plots in order that the emotion
categories driving these clusters could be identified. The interpretation

these results was supplemented by the calculation of Pearson’s r coefficient in
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order to ascertain correlations between emotion categories acrosesult

(XLSTAT, Version 2009.6.03).

5.3 Measuring Spanish consumer emotional response using the
reduced emotion lexicon

The following sections demonstrate the ability of the generated 12 Spanish
emotion categoriesotgenerate a discriminating emotion space between the
subset of 10 samples. Furthermore, the ability of reduced lexicon to reveal
differences in emotional response between genders and age groups in Spain is
also investigated.

5.3.1 Emotion space

PCA enabled the visualisation of the emotional space for the satepted.

The first two principal components accounted for 95.34% of the data variance

Figure 5.1}1 PC1 (72.65%) was highly positively correlated with the emotion

categories Disgust, Disillusionment and Disappointment and nelgative

correlated with Pleasure, Classic, Fun, Desire, Nostalgia and Exgotteme
Liking and familiarity were supplementary variables in the POQA aere

highly negatively correlated with PC1. Mildness and Indifference were
positively correlated with PC2 (22.69%) whilst Intensity was negatively

correlated. This emotional space was consistent with circumplexIsnotie

emotion (seq section 1.}.2That is to say, PC1l was associated with

pleasure/pleasantness and PC2 was related to arousal/engagement/activation.
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Figure 5.1a Loading of the 12 Spanish emotion categories on the first two
principal components (liking and familiarity are included as supplementary
variables).

When plotting the sample positions in the Spanish emotional gpaageFig

5.1h), it was observed that the Non-alcohol control and High alcohol samples

were projected highly positively onto PC1, with the Hoppy sample also
loading somewhat on this dimension. Therefore, these samples were
associated with unpleasant emotions. In contrast, the Control whk hig
negatively correlated with PC1, with the Low £énd Light struck samples
also projected somewhat in this direction. As such, these samples we
associated with pleasant emotions. Both the Control and the Highaél

samples were projected negatively onto PC2, showing an association wit
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Figure 5.1b Projections of the 10 samples onto the first two principal
components (Spanish data).

more arousing/engaging/activating emotions. The Hoppy and Sweet (and to
lesser extent Bitter, DMS, and Isoamyl acetate) samples were highly @lgsitiv

correlated with PC2 and hence less engaging emotions.

5.3.2 Discrimination ability of emotion categories between
samples

ANOVA showed that all 12 emotion categories (and liking and fantiljari

significantly discriminated between the beer samples (Tablg). 5.4

Consequently, post hoc analyses were carried out for all emotion categories

(and liking and familiarity) in order to identify which samples were rated

significantly differently from one anothgr (Table 5.5). Comparisons between

the post hoc groupings for each emotion category highlighted patterns of

sample groupings and, not surprisingly, this was related to how theoamoti
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Table 5.4 p-values for main effects of sample, gender, and age grouj
interactions between sample*gender and sample*age group for each
emotion category (and liking and familiarity).

) ) | ) Sample* | Sample*
Emotion category | Sample | Gender | Age group Gender | Age group
1 Mildness <0.001 | 0.007 0.002 0.841 0.085
2 Indifference <0.001 | 0.001 0.004 0.306 0.903
3 Pleasure <0.001 | 0.406 <0.001 0.030 0.284
4 Classic <0.001 | 0.004 0.475 0.322 0.028
SFun <0.001 | 0.416 0.001 0.137 0.198
6 Desire <0.001 | 0.032 0.012 0.258 0.251
7 Disgust <0.001 | 0.795 0.008 0.016 0.109
8 Disillusionment | <0.001 | 0.180 <0.001 0.207 0.140
9 Disappointment | <0.001 | 0.034 <0.001 0.063 0.041
10 Intensity <0.001 | 0.044 0.005 0.636 0.129
11 Nostalgia <0.001 | <0.001 |0.257 0.599 0.017

Emboldenedp-values represent statistical significance (p < 0.05)
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Table 5.5Mean scores for the 12 Spanish emotion categories (and liking and familiarity) acrossaimpEg.s

Emotion category

1 2 Indiff- | 3 4 5 6 7 8 Disillu- | 9 Disapp- |10 11 12 Exci- Liking Famil-
Sample Mildness | erence | Pleasure | Classic| Fun | Desire | Disgust | sionment | ointment |Intensity | Nostalgia | tement iarity
Control 40.6 30 59 527 545 |522 |26.7 28 279 54.8 38 51.9 60.5 554
BC A E E D D (A A A D C D E F
) 534 438 40.9 317 359 |33.8 |40 434 438 375 321 346 40.1 29
Hoppy DE c |aBc |aB |aB |aB B CDE 0 |AB ABC AB AB B
Light 45.1 349 52.7 516 49 43.3 28.7 31.7 30.6 48.5 382 46.1 53.3 494
struck CcD ABC DE E cD CD |A AB AB CcD C CcD CDE EF
Isoamyl 50 44 449 354 433 |38.8 |404 41.6 40.3 43.4 309 40.3 44.1 33
acetate CDE C CcD B BC |ABC B BCD BC BC ABC BC BC BC
524 421 44.1 40.5 414 140 373 39.1 36.9 456 336 42 46.4 38.8
DMS DE BC BCD BCD BC BC |[AB BC ABC BC ABC BC BCD cD
Bitter 52.1 40.5 443 454 396 [40.9 |36.7 393 392 40 332 393 46.4 439
DE BC cD CDE| AB BC |[AB BC BC ABC ABC BC BCD DE
574 415 458 372 424 1395 348 40.5 394 33 306 394 45.3 336
Sweet E | BC c0 | Bc | BC | BC |AB BC BC A ABC BC BCD | BC
Low CO, 479 376 51.6 49 49.1 (474 303 321 352 45.1 369 452 544 499
CDE |ABC DE DE CcD CD | AB AB ABC BC BC CcD DE EF
Non- 332 36.7 316 325 30.7 |29.6 |51.7 51.6 532 57.5 289 30.1 30.7 26.2
alcohol
AB ABC A AB A A C DE D D AB A A AB
control
High 29.8 328 347 26.3 358 |325 55.6 533 52.5 66.8 26 347 326 18.8
alcohol A AB AB A AB AB C E D E AB A A

ABCDEF Letters within the same colunindicate post hoc groupings by Tukey’s HSD.
Different letters represent significant differences (p < 0.05) in rating betseseples
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categories and samples loaded onto the two dimensions identified B¢ #e
The emotional space therefore offered a useful guide for comparing and

contrasting the discrimination ability of individual emotion categories.

The three emotion categories identified as unpleasant by theivedséading

on PC1 (Disappointment, Disgust, and Disillusionmgnt; Figure|5.1a) were

very similar in their sample groupings (Table|5.5). The Non-alcotwiral

and High alcohol samples were found to be rated significantly higher fer thes
attributes than most other samples, but were not significantly differemte

other, reflecting their relative positioning on PC1 of the PCA product plot

Figure 5.1b). The Hoppy sample loaded in the same direction on PC1 as the

Non-alcohol control and High alcohol samples although not as highly and
hence was not regarded as so unpleasant. Nevertheless, significaencifte

were found between the Hoppy sample and the samples identified as most

pleasant by the PCA (Figure 5{1b), with the Control and Light struck samples

rated significantly lower in unpleasant emotions than the Hoppy saimple
addition, the Hoppy sample was rated significantly higher in Digltusent
than the Low C@ sample (negatively correlated with PC1). For all three
unpleasant emotion categories, the Isoamyl acetate sample éiglaiwutral

on PC1) was rated significantly higher than the Control (highly negatively
correlated with PC1), whilst just Disappointment and Disillusionment revealed
that the Control sample received significantly lower ratings thaBitber and
Sweet samples (both neutral on PC1). Disillusionment also revealdaMisat
(relatively neutral on PC1) was rated as significantly more disillusiptiian

the Control. The Low C@and Light struck samples were located in the same
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guadrant of the PCA as the Control and were the only samples found to not

significantly differ to the Control for all three unpleasant emotion categories.

A number of emotion categories loaded highly negatively on PC1 (Pleasure,

Fun, Desire, Excitement, Classic, and Nos#lgrigure 5.1a) and these

pleasant emotion categories grouped samples similarly when consigesing

hoc testq (Table 55), as did liking and familiarity which were algatnesly

correlated with PC1 as supplementary variables. As with the unpleasant
emotion categories, none of the pleasant emotion categories differentiated
between Non-alcohol control and High alcohol samples and nor did bking
familiarity. The Control was rated significantly higher for Pleasure,, Fun
Desire, Classic and Excitement (and liking and familiarity) thanotier

samples except Light struck and Low £@nd also Bitter for Classic). This

was evident in the PCA (Figure 5)lwhere only Light struck and Low GO

samples were located in the same quadrant as the Control. $Dtia¢ler
differences between samples were also shown by Pleasure, Fun, Desire,
Classic, and Excitement. For example, there were no significant difésrémc
Fun between the High alcohol and Bitter samples, whereas thereirwere
Pleasure, Desire, Classic, and Excitement (and liking and familiabigsire

did not discriminate between High alcohol and Isoamyl acetateleam
whereas the other three emotion categories (and liking and fatyiilidid.
Nostalgia was markedly less discriminating than the other filmsant
emotion categories, with no significant effect of manipulating the Control
sample’s sensory properties. However, consumers did discriminate between
samples in Nostalgia that were particularly opposed on PC1 (e.g.ighe H

alcohol sample was rated significantly lower for Nostalgia ti@nGontrol,

165



Chapter 5: Cross-cultural comparison of emotional respasisg reduced emotion lexicons

Light struck and Low C@ samples). Liking was unable to discriminate

beyond the pleasant emotion categoriathough familiarity did show

significant differences that were not found by the pleasant emotiogocate

(e.g. the Bitter and Sweet samples were significantly differefarmliarity).

Thus, whilst familiarity was associated with the emotionalgalatness of the

sample, a difference in familiarity did not necessarily mean therddwbe a

difference in emotional response in the context of the Spanish reduced

product-specific consumer-led emotion lexicon.

The low activation/engagement/arousal emotion categories assougvéte

PC2 |(Figure 5.1a), Mildness and Indifference, were rated significantly higher

compared to the Control in Sweet, DMS, Hoppy, and Bitter samples (and also

Isoamyl acetate in Indiffereng

€able 5.5

). These samples can be seen to load

positively (low activation/engagement/arousal) on PC2 and oppose the highly

negatively loading (high activation/engagement/arousal) Control sample

Figure 5.1b). Intensity showed an inverse correlation with Mildness and

Indifference as would be expected because it loads in the opposite dicgction

PC2 (high activation/engagement/arougal; Figure |5.1a). Therefore, Sweet,

DMS, Hoppy, Bitter, and Isoamyl acetate samples were rated sagntify

lower than Control for Intensity. Discriminating more than the low

activation/engagement/arousal emotions, Intensity also showed thiabwhe

CO, received significantly lower ratings than the Control. In addition,

Intensity was able to discriminate between the Non-alcohol coaticbIHigh

alcohol samples, with an increase in the sensory properties aegowith

alcohol content leading to a significant increase in ratings of litgei#is is
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reflected on PC2 (Figure 5.[Lb) where the High alcohol sample was projected

more negatively than the Non-alcohol control.

Drawing together results from across emotion categories, the Spanisadeduc

product-specific consumer-led emotion lexicon revealed an individual

emotional profile for almost all samples. The Control sanjple (Figurg 5.2a

scored very low in unpleasant emotions (Disgust, Disillusionment,
Disappointment) and relatively high in a number of pleasant emotions (e.g
Fun, Excitement). However, exaggerating other sensory properties, for

example hoppiness, was shown to generally increase ratings of negative

emotion categories and decrease ratings of positive emotion catqgogie®

5.28). Only the Light struck sample was shown to have no significant

Q)

emotional effects as compared to the Con‘rol (Figure|5.2a) although the

samples were sensorially different. Many more differences were apparent

between individual modified samples (see the example of the coomparis

between the Light struck and Hoppy samples in Figure| 5.2a). In a couple of

further instances, only Intensity was able to discriminate between samples. For
example, the Non-alcohol control and High alcohol samples were not rated

significantly differently for 11 emotion categories but were significantly

different in Intensity] (Figure 5.3b
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= =Hoppy

Light struck
Pleasure *7

Intensity *1 Classic *f

Disappointmen Fun *}
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Desire *1

Disgust *¥

Figure 5.2a Spider plot showing mean scores of all 12 Spanish emotion
categories for Control, Hoppy, and Light struck samples. As per post hoc
Tukey’s HSD tests (p < 0.05), * denotes a significant difference between the
Control and Hoppy samples, and 1 denotes a significant difference between

the Hoppy and Light struck samples (there were no significant difiesenc
between the Control and Light struck samples).
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Figure 5.2b Spider plot showing mean scores of all 12 Spanish emotion
categories for Non-alcohol control and High alcohol samples. As per post hoc
Tukey’s HSD tests (p < 0.05), * denotes a significant difference between Non-
alcohol control and High alcohol samplels,denotes a significant difference
ratings between High alcohol and Control samples, jadenotes a significant
difference between Non-alcohol control and Control samples.

5.3.3 Consumer group effects

The next section further explores the effectiveness of the reduced consdmer-I
emotion lexicon by showing how it was able to reveal differencesmational
response across Spanish consumer segments, namely between genders and

between age groups.

5.3.3.1 Gender

A significant main effect of gender (p < 0.05) was found for the emotion

categories Classic, Desire, Disappointment, Indifference, Intensiynéss, and

Nostalgia, as well as familiarity (Table 5.4). In all exceptehsity, Spanish

women gave significantly lower ratings than Spanish men. Desgitaumerous
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differences in overall ratings between genders of emotion categouels, s

differences were not apparent in liking.

Furthermore, there were significant interactions (p < 0.05) between sangle

gender for the emotion categories Disgyst (Figure

5.3a) and Pl¢

asure

Figure

5.3b). The key gender differences were driven by the responses to the Non-

alcohol control and High alcohol samples. Although generally similar lsamp

ratings were obtained for Pleasure, further analyses showed that théchiool-a

control and High alcohol samples were rated significantly lower eadRre by

women than men. Disgust was also scored similarly between gdndem®st

samples, except for the High alcohol sample which females sajadicantly

higher in this emotion than males.
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Figure 5.3aMean ratings (and SEM) of Disgust for each sample by gender. As
per post hoc Tukey’s HSD tests, * denotes a significant difference (p < 0.05) in
the rating of Disgust between males and females (Spanish data).
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Figure 5.3bMean ratings (and SEM) of Pleasure for each sample by gender. As
per post hoc Tukey’s HSD tests, * denotes a significant difference (p < 0.05) in
the rating of Pleasure between males and females (Spanish data).
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5.3.3.2 Age group

Significant main effects (p < 0.05) of age group were found for the emotion
categories Desire, Disappointment, Disgust, Disillusionment, Ewxeitg Fun,

Indifference, Intensity, Mildness, and Pleasure, as well as liking aniticfiaty

Table 5.4). On the whole, the 35+ age group scored the unpleasant and low

engagement emotion categories (Disappointment, Disgust, Disillusignm
Indifference, Mildness) higher than the 18-34 group. Conversely, ratings for
pleasant and high engagement emotion categories (Desire, Excit@leasure,

Intensity) as well as liking and familiarity were higher amortigstyounger age

group.

Significant interactions (p < 0.05) were found between sample and age group for

the emotion categories Clasgic (Figure ».4a), Disappointinent ( and

Nostalgia|(Figure 5.4c), as well as liking and familiarity. Further analyseseshow

that the Non-alcohol control and High alcohol samples received sigmil
higher ratings of Classic from the 35+ than the 18-34 age group. In contrast, the
Bitter sample was rated significantly higher in Classic by 18-84r yold
consumers. The 35+ age group assigned higher ratings of Disappointrttent to
Control, Bitter, Sweet, and Low G@amples. These same four samples were also
rated significantly lower by the older age group in liking and famtjiafor
Nostalgia, the High alcohol sample which was rated significangjizer by the

35+ year old consumers and the Light struck sample which was rated

significantly more nostalgic by the 18-34 year old consumers.
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Figure 5.4aMean ratings (and SEM) of Classic for each sample by age group. As
per post hoc Tukey’s HSD tests, * denotes a significant difference (p < 0.05) in
the rating of Classic between age groups (Spanish data).
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Figure 5.4bMean ratings (and SEM) of Disappointment for each sample by age
group. As per post hoEukey’s HSD tests, * denotes a significant difference (p <
0.05) in the rating of Disappointment between age groups (Spanish data).
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Figure 5.4c Mean ratings (and SEM) of Nostalgia for each sample by age
group. As per post hoc Tukey’s HSD tests, * denotes a significant difference
(p < 0.05) in the rating of Nostalgia between age groups (Spanish data).

5.4 Discussion of the results obtained using the Spanish
reduced product-specific consumer-led emotion lexicon

The use of focus groups to generate terms and cluster analysis to grdap simi
terms into emotion categories was found to be successful with Spanish
consumers. More modifications were required from the initial cluster amalys
as compared to the reduced lexicon developed in the UK but the experimente
input was still minimal. Nevertheless, it is important to notd tha low
number of participants whose data was used to generate the cludisisan
offers at least a partial explanation as to why fewer clusters generated
than final emotion categories. It is suggested that, if less expgamaput is
wanted, then certainly more participants should be included in trexaj®on

and rating of the initial lexicon.
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The 2-dimensional structure of emotional space generated by the regponse
the 10 samples using the 12 emotion categories was consistent wsipatiee

generated by the UK reduced product-specific consumer-led emotion lexicon

section 3.4.[1). This was described in terms of circumplex models ofamaoti

Russell (1980)Watson and Tellegen (1988)arsen and Diener (19923ee

section 1.1.p Such models are alda line with previous sensory findings

using long|Chrea et al. (2009Ng et al. (2018)Chaya et al. (2015)) and short

Porcherot et al., 2010émotion forms.. This emotional space provided a

useful guide for comparing the discriminability of emotion categories batwee
samples because categories co-located in the emotional space grouped samples

similarly.

Post hoc groupings of samples for the emotion categories Disgust,
Disillusionment and Disappointment (which loaded highly positively on PC1
and were associated with unpleasantness/displeasure) showed only small
differences in their discrimination between samples, underlining Ithee c
relationships between these emotions. Of the three, Disillusionmentheas
most discriminating. However, the other two unpleasant emotion categories
identified differences between consumer groups where Disillusionment did
not. Disgust revealed an interaction between gender and sample, with the High
alcohol sample rated as more disgusting by Spanish women. This could be

related to the finding that women are more sensitive to the alcohol burn

associated with ethan@Duffy et al., 2004.) Women have also been reliably

shown to score higher than men on disgust sensitivity s¢blaisit(et al.

(1994;|Davey (1994 Curtis et al. (2004)Olatunji et al. (2005)Tybur et al.

(2009) so,although there were no significant differences between genders in
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liking, a higher disgust sensitivity may have contributed to the higitangs

of the emotion by women for the particularly disgusting High alcohol sample.
All three emotion categories showed a tendency for 35+ year old consumers to
rate the samples higher than 18-34 year old consumers but Disappointment
implicated four samples in particular (Control, Bitter, Low Cénd Sweet) in
driving this difference between age groups. The high ratings o
Disappointment for these four samples by the older consumer group appeared
to be closely linked to their ratings of liking and familiarity becahsesame

four samples were found to be rated significantly lower in liking and

familiarity by 35+ year old than 18-34 year old consumers.

Pleasure, Fun, Desire, Excitement, Classic, and Nostalgia werédvabga
correlated with PC1 and were associated with pleasantness/pleaswse. The
emotion categories revealed many similarities in their groupingsnaplea,

with only a few subtle differences. Nevertheless, the pleasant emotion
categories together discriminated between samples better than liking.
addition, consumer group comparisons highlighted much larger differences
between emotion categories. Nostalgiilhough not as discriminating as the
other pleasant emotion categories when considering just the main affect
sample, was able to draw out interactions between age group and sarfple, wi
older consumers assigning higher ratings to the High alcohol sample and
lower ratings to the Light struck sample than their younger counterparts.

Nostalgia has been described as referring to a preference for obgoigete

more common when one was youn?blolbrook and Schindler, 1991and

this may well be the case for higher alcohol beers for the oldegragp and

light struck beers for the younger age group. For Classic, the Bitteresampl
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was rated higher by 18-34s, whereas the Non-alcohol control and High alcohol
samples received lower ratings from the 18-34 year &dth Nostalgia and
Classic were rated lower overall by females than males. For lpodtios
categories, a likely explanation seems to be the lesser famihaitih the

sample stindicated by women.

A particularly noteworthy finding was that the difference in rating ofLigat
struck sample between age groups was the only case of a differeweerbet
the Light struck and Control samples throughout this Spanish study for all
emotion categories, liking, and familiarity. This is surprising gitles fact

that light struck aroma is considered undesirable by the brewing industry

Stephenson and Bamforth, 200%)seems then that the Spanish consumers

were as familiar with the light struck sample as with the unfisadi
commercial lager and liked the two similarly with comparable &mst
elicited by both. This could have implications in the brewing industry for

future investment into light struck prevention.

A number of samples (Bitter, Sweet, Hoppy, Isoamyl acetate, and DMS)
showed similar patterns to one another in that they were scored lower for
pleasant emotions and higher for unpleasant emotion categories as abmpare
to the Control sample. This is likely to be in no small part dubedéct that,

in this study, optimised commercigtoducts were modified so any change
could be viewed as detrimental and, consequently, would have affected
consumer emotional response. Indeed, no modification in this study was found
to significantly increase consumer ratings of pleasant emotion categorie

significantly decrease scores for unpleasant emotion categbhniesimilarity
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in response between these sensory properties is particularly imgrasti
some are characteristic attributes of beer (bitterness, swgetregsginess)
whilst others are more commonly accepted as off-flavours (DMS,
acetaldehyde) although at low concentrations can also be chatectefis
some beers. For the emotion categories associated with pleasanisess
Classic was able to demonstrate any significant difference in ragitvgeen
these samples (the Bitter was rated significantly higher thdntbetlsoamyl
acetate and Hoppy samples), which is unsurprising given the lack of

familiarity relative to the other samples indicated by Spanish consumers.

Intensity (high activation/engagement/arousal), Mildness, and Indifference
(low activation/engagement/arousal) loaded very highly in oppositetidinec

on PC2 and grouped samples comparably. Mildness and Indifference showed
similar sample groupings with subtle differences (e.g. increasmgmid
acetate significantly increased Indifference but not Mildness). Ityehad
greater discrimination ability than its two opposing emotion categanésin

fact, was the only emotion category of the 12 to successfully diserien
between the Control and Low G@amples as well as between the Non-
alcohol control and High alcohol samples. This was unexpected as it was
anticipated that there would be differentiation between the Control arnd Lo
CO, samples and between the Non-alcohol control and High alcohol samples

in emotion categories associated with pleasure/pleasantness bagskd on

findings ofChaya et al. (2015hese authors used EsSense Profile to measure

emotional response to beer and reported that increased carbonation or body
associated with increased alcohol content elicited more pleasastions.

However, it must be noted that the range of carbonation used was not very
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large in the present study due to the use of a subset of the origimdésaim

fact, only bubbliness and not tingliness was found to significantly differ

between the Control and Low GQamples (see section 2.5.2). Also, the

commercial samples used rﬁ;haya et al. (2015yaried naturally in their

alcohol contents, whereas the high alcohol sample in this study wags-

alcohol commercial lager with added ethanol. Due to the complexitiyeof t

brewing process (s¢e section|1.5), there are many changes assodlatal wi

increase in alcohol content during fermentation, meaning that, by ymerel
increasing the alcohol content of the sample, the resultant samapie is not
representative of naturally brewed beers. Sweetness was perhaps more
representative of naturally brewed beers because dextrose was chosen to

increase the sweetness of the base beer as it was found in ananglistudy

to offer the sweetness most typical of beer in this matrix| (seesez: 2

N—r”

Accordingly, sweetness was associated with less engagingoasioti the

present study, agreeing with the findings of the previous authors.

As in the UK (see section 3.5), it must be acknowleged that thealohol

control and High alcohol samples were very atypical in their &gsoc
emotional responses as compared to the other samples, meaning that they were
very often scored very differently to the rest of the samples. Thileelg to

have had a convergence effect on the scores for other samples, meaemng fe
significant differences between samples would have been observed ttian i
Non-alcohol control and High alcohol samples had been excluded.
Nevertheless, differences were still picked up between the samgled ba

the Control by the use of the reduced form in Spain, underlining the

effectiveness of this approach.Despite the discriminability betwamples of
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the three emotion categories associated with arousal/engagentneatitatg

there were no interaction effects between samples and gender or age group fo
any. However, it was found that 35+ year old consumers generally gave higher
ratings for Mildness and Indifference than those aged 18-34, whereas Intensity
was rated higher by the younger consumer group, showing a difference in the
scoring of the arousal/engagement/activation emotion dimension bedgeen

groups.

A surprising finding across emotion categories was that, where magtsedf
gender were found, women generally gave lower ratings than men (the

exception was the emotion category Intensity). This was unexpected as

women are stereotyped as more emotional than prabe§ and Martin

(199]1; Plant et al. (200Q)Timmers et al. (2003)and exceed males in

reported emotionality and emotion expressi\1iﬁyle(n and Haccoun (1976)

Gross and John (19p5)Therefore, higher ratings of emotion might be

expected. There could be an effect of familiarity in that women indicat
they were generally less familiar with the samples than rhémslis the case,
it is interesting that familiarity had an effect on some reports aftiem

intensity but not on liking,although previous research did not find a

relationship between familiarity with beer and affgegster et al., 201.3)

An alternative explanation could be gender roles, which have been dicusse

as playing an important role in emotiopi§r(g et al. (201Q)Fischer (199R)

Grossman and Wood (19|93<)ring and Gordon (1993)As beer is viewed as

a relatively masculine bevera?bandrine et al., 1988)Spanish males could

be more emotionally involved with beer in playing out their gender. Theteffe
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of gender roles in response to this masculine product could also give an
explanation for the higher ratings of Intensity generally given by woasen
this emotion category included the terms ‘intense’, ‘strong’, and ‘powerful’

which could be associated with masculinity.

It is likely that there is a complex relationship between geadd ratings of
emotions; this may be mediated by familiarity or gender roles. Ehis
evidenced by the contradictory findings ©@haya (personal communication)
who also studied the influence of gender on gender response to commercial
beers. Using EsSense Profile in response to a set of commercial ingas

seen that women gave significantly higher scores to positivei@miarms

and significantly lower scores to negative or unclear terms in respobsert
Suggestions for future research into the relationships between gender and

emotion to food and beverage products have already been discussed in relation

to the UK data (sge section B.5

The literature also reveals a trend for adults to experience mategaffect

and less negative affect with agdroczek and Kolarz, 1998although this

appears not to be the case in response to this sample set, wathrémings
assigned to pleasant emotion categories by the 35+ age group than the 18-34

age group. This also seemingly cannot be related to reduced emotional

expressivity in older consume(&ross et al., 1997)as higher ratings were

given for unpleasant emotion categories by the older group. There could be an
effect of liking and/or familiarity as both were rated significantdwér by
35+ consumers than 18-34 year old consumers. Thus, less positive emotions

and more negative emotions were elicited in the older consumer group to thi
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set of relatively unfamiliar and disliked samples as comparedetgydunger

consumer group.

These results have shown that, on the whole, the 12 emotion categemes
able to discriminate across beer samples with varying sepsgpegrties. This

confirms the suggestions of previous authors that sensory propertiesaact as

driver for emotional respongé@ifomson et al. (201()Ng et al. (201B)Sestel

et al. (2018). Nevertheless, a number of emotion categories grouped samples

very similarly to one another. Also, only Intensity was able to discate the

Low CO, and Control samples and between the Non-alcohol control and High
alcohol samples. No emotion category was able to discriminated&etsght

struck and Control samples. However, the consideration of consumer
segments revealed that some emotion categories were able tentiffe
between the emotional responses of males and females and betweemn younge
and older age groups. For example, Nostalgia showed a different behaviour
between age groups for the Light struck sample but not for the Control. In fact,
this was the only difference observed between the Light struck and Control
samples for the whole Spanish study. Overall, this study has been able to show
the efficacy of the reduced consumer-led lexicon through the demonstration of
its ability to discriminate between beer samples withying sensory
properties,although the full value of the inclusion of 12 emotion categories
was only fully evident when differences between consumer segments were
considered. However, the approach was of limited efficacy until consumer
segments were considered, at which point the full value of the ioclo$il2

emotion categories was shown.
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5.5 Results of cross-cultural comparisons

The emotional responses to the subset of 10 samples was compared and
contrasted between the UK and Spain by, firstly, exploring
similarities/differences in the grouping of samples. Secondly, the welati
abilities of each culture’s reduced lexicon to reveal differences between the

responses of different consumer segments were explored.

5.5.1 Comparing the grouping of samples using emotion
categories across cultures

PCA was re-calculated using the UK data from just the subset oinjlesa

used in Spain (Figure 5.5). This yielded a very comparable emotiora &pa

the one generated when the data from all 14 samples were ingkidede

3.1

Q)

). In both instances, the majority of variance accounted for by the farst tw

principal components (94.72% for the 10 samples). PC1 accounted for most of
this variance (79.41% for the 10 samples) and this dimension was associated
with high or low pleasantness/pleasure emotions, whilst PC2 (15.31% for the

10 samples) was related to high or low arousing/engaging/activating emotions.
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Figure 5.5 Loading of the 9 UK emotion categories on the first two principal
components using data from just the subset of 10 samples (liking and
familiarity are included as supplementary variables).

5.5.2 The association between emotion categories and sensory
properties of beer across cultures

The cluster analyses of beer samples from each copntry (Figlire 5.&)adent

three major clusters. The first included the Non-alcohol control and High
alcohol samples which were based on the non-alcohol commercial lage

whereas all other samples were based on the normal strength coshfager

(see Table 3]1). The next major cluster in both countries included the Control,

Light struck, and Low C@ samples, with the Bitter sample also included

184



Chapter 5: Cross-cultural comparison of emotional respasisg reduced emotion lexicons

(@) (b)

4000 4000
3500 3500
3000 + 3000
o 2500 -+ > 2500 +
3 3
'E 2000 + € 2000+
2 2
& a
1500 + 1500 +
1000 + 1000 +
500 + 500 -+
e [ L ol L1 = Jl
o w — 0]
= B o= = —_= X = w =X = =
SEEEES2ESS E2822890E8
0o0S=zx €= 0090 = s0ckE
CSPAOgRSRz CENCER3B 33D
2c > ~E8 2c SE39
oo e 2 oo eEo
oT © — OF c -
© @) © o
< L] & k%)
O (@]
zZ z

Figure 5.6 Dendograms of sample groupings generated by cluster analysis for
(a) Spain and (b) the UK.

within this cluster in the UK. The remaining samples (Hoppy, §vissamyl
acetate, DMS) were then included in the third cluster (with Bitteo als

included in Spain). By superimposing these clusters onto the sample PCAs o

each country| (Figure 5.fa 1nd Figure $.7b), the emotion category drivers of

these clusters were identified. In both countries, the Non-alcohol camidol
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Figure 5.7a Spanish PCA sample plot with superimposed circled clusters.

Solid lines indicate the first three clusters and dashed linesatedihe next
division.

186



Chapter 5: Cross-cultural comparison of emotional respasisg reduced emotion lexicons

3
N\
| |
Bitter
2 £
S 1 T Non-alcohol
(90] [ |
s ] control
o) Controh
N
8 0 | —BDMS L !
| | .
Low CGO) High alcoho#
| |
. f= va'e_|eotploy
1 Light struck " Isoamyl
u acetate
-2
-2 -1 0 1 2 3

PC1 (79.41%)

Figure 5.7b UK PCA sample plot with superimposed clusters. Solid lines
indicate the first three clusters and dashed lines indicate the next division.

High alcohol cluster was separated from other samples on PC1, with the
samples in this cluster being more positively correlated (unpleasdnt)his

dimension than others. Accordingly, higher scores were assigned to unpleasant

emotions and lower scores assigned to pleasant emotions in both Siér (Ta

5.5) and the UK (Table 34

In contrast, the cluster including the Control, Light struck, and Low CO

samples (and also Bitter in the UK) was negatively correlatgd RC1

(pleasantnegs; Figure 5{7a pnd Figure|5.7b) and generally received high ratings

for pleasant emotions and low ratings for unpleasant emotion categories.

When referring to the post hoc groupings of samples in Spaip (see Tﬂble 5.5
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and the UK (seg Table 3.4), it was seen that the Bitter sangserated

differently relative to the other samples in pleasure/pleasantnessoemot
categories across the two countries. In Spain, there were many sighific
differences in emotion categories related to pleasantness/pleasueerbéte
Bitter samples and the Control, Low g@nd Light struck samples (to take
just one example, the Bitter sample was rated significantlyrldahen the
Control, Low CQ, and Light struck samples for the emotion category Fun).
This is in contrast to the UK, where there were no significdfgrdnces in
the ratings of the Bitter sample compared to the Control, Low @@ Light

struck samples in the pleasantness/pleasure emotions.

It appears then that the emotion categories associated with
pleasure/pleasantness in the two countries were used to respond to the 10

samples similarly, with the exception of the Bitter samlearsons’s r

coefficients |(Table 5J6) showed that there were high correlatiotvecbe

pleasant emotion categories across countries and also high oconlati
between unpleasant emotion categories between cultures (generaly’y
although Excitement [UK] did not correlate as well with Classic ifgpar
Desire [Spain] and Tame/Safe [UK] did not correlate as well with Fun [Spain],
but in all cases r > 0.5). Not surprisingly, this suggests a certaneelef
relationship between emotion categories across the two culturesbsoahe

differences, reflecting the qualitative differences between emotion categories.
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Table 5.6Pearson’s correlation coefficients (r) between the emotion categories generated in Spain and th

UK
2 Bor- | 3 Conten | 4 Excit- | SNost- | 6 Disconf ) 8 Tame/ | 9 Under-
1 Shock ) ) ] 7 Disgust
edom | -tment ement algia | -irmation Safe |whelmed
1 Mildness -0.600 | 0.347 0.738 0.714 0.679 -0.695 -0.740 0.728 0.432
2 Indifference -0.087 | 0.073 0.205 0.277 0.183 -0.244 -0.297 0.235 0.128
3 Pleasure -0.829 | 0.421 0.825 0.766 0.818 -0.808 -0.767 0.751 0.325
4 Classic -0.893 | 0.673 0.765 0.582 0.830 -0.762 -0.760 0.804 0.475
5Fun -0.728 | 0.287 0.745 0.718 0.738 -0.713 -0.664 0.645 0.225
5 6 Desire -0.779 | 0.441 0.726 0.641 0.757 -0.711 -0.679 0.710 0.454
3 7 Disgust 0.937 | -0.563 | -0.934 -0.832 | -0.939 0.919 0.907 -0.885 -0.414
8 Disillusionment 0.908 | -0.546 | -0.863 -0.768 | -0.898 0.877 0.848 -0.819 -0.391
9 Disappointment | 0.875 | -0.468 | -0.870 -0.773 | -0.873 0.855 0.824 -0.810 -0.374
10 Intensity 0.581 |-0.411 | -0.704 -0.679 | -0.637 0.662 0.725 -0.715 -0.396
11 Nostalgia -0.907 | 0.627 0.796 0.673 0.883 -0.864 -0.831 0.763 0.330
12 Excitement -0.727 | 0.313 0.715 0.650 0.724 -0.692 -0.641 0.642 0.306

Emboldenedr values represent statistical significance (p < 0.05)
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The third cluster including the Hoppy, Sweet, DMS, and Isoamylateet
samples (and also Bitter in Spain) was relatively neutral on the first

pleasantness/pleasure dimension for both countries. Instead, the cluster wa

characterised in Spain by its positive correlation with PC2 (Figufa) and

associated higher ratings of Mildness and Indifference, and lower ratings of

Intensity [(Table 5.5). In the UK, this cluster was relatively néitrgerms of

arousal/engagement/activatipn (Figure rjb

Arousal/engagement/activation also proved important in differentiating

between how the two countries grouped samples emotionally when including a
fourth cluster. In the UK, the Light struck and Low £$amples were scored
relatively lower in Boredom and Underwhelmed (low

arousing/engaging/activating emotions) than the Control and Bitter sample

Table 3.4). The opposite was found in Spain, with the Light struck and Low

CO, samples associated with lower arousal/engagement/activatiotioesno
than the Control sample. Referring to the means, significantly lopses

were assigned to the Low GBample in Intensity [Spain] than the Control

Table 5.? These differences were perhaps unsurprising when referring to

Pearson’s r coefficients (Table 5.6) as the unengaging emotion categories in

the UK (Boredom and Underwhelmed) were not well correlated with the
unengaging emotion categories in Spain (Indifference and Mildness). In all

cases, r < 0.5, although this value was typically much lower.

Intensity [Spain] was relatively correlated with a number of UK @mnot

categoriesalthough there were no correlations of r > 0.75. The UK PCA

Figure 5.%) shows that there is no emotion category that loads palyicula
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highly on the arousal/engagement/activation dimension, where Intensity

[Spain] loaded very highly in the equivalent dimension of the Spar@sh P

Figure 5.1a). Referring to the mean ratings of samples in Intensitysit wa

seen that this emotion category being used to score samples diffeyeanty
emotion category in the UKo take one example, Excitement was the most

arousing/engaging/activating of the UK emotion categories accorditigeto

PCA [Figure 5.5) and the Non-alcohol control and High alcohol samples

received the lowest mean scores. However, these samples detbe@ghest
mean ratings in Intensity [Spain]. Conversely, the Sweet sampleaates
relatively high in Excitement [UK] but was the lowest mean sceesdple in

Intensity [Spain].

There were three emotion categories that shared labels across cultures:

Excitement, Nostalgia, and Disgust. Pearson’s r between these shared name

categories was high for Nostalgia (0.8§83; Table 5.6) and Disgust (0.907;| Table

5.6), suggesting a similar response to the samples using these eategori

However, Pearson’s r was not particularly high for Excitement (0.65;|Table

5.6). Referring to post hoc tests, it can be seen that there were particul

differences in the responses to the Control and Hoppy samples. UK consumers

did not particularly discriminate the Control and Hoppy samples front mos

other samples in Excitement [UK] (Table B.4). Spanish consumers, on the

other hand, rated the Control sample higher than most other samples in

Excitement [Spain] and scored the Hoppy sample lower than a number of

samples| (Table 5|5). There may be a link to liking and familiaritg,h&ith

low ratings assigned to the Hoppy sample and high scores givenGortrel
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sample in these two measures by Spanish consumers, but approximately

equivalent ratings given by UK consumers.

5.5.3 The relative abilitiesof each culture’s reduced lexicon to
discriminate across consumer segments

In both Spain and the UK, frequent differences in scale usage were found
between genders and between age groups. In almost every instamas, it
seen that, where there were significant differences between gendengn

gave lower ratings than men (the only exception was Intensity [Spain]). In
both cultures, the low arousal/engagement/activation emotion categeries
rated highest by the consumers aged 35 and over. In contrast, thepleasa
emotion categories were rated lowest by the older group. However viasre

a difference between countries in that the 18-34 age group gave highgs ra

to the unpleasant emotion categories in the UK, whereas the oppasite

found in Spain.

Despite the frequent similarities in overall ratings of emotiotegmies
between consumer groups across cultures, the abilities of the two reduced
emotion lexicons to reveal interactions between samples andnaengroups

was very different. The 9 UK emotion categories revealed no intenacti
between sample and gender and just a single UK emotion category
Excitement - showed a significant interaction between samplagadgroup,

with higher ratings obtained from 18-34 year old consumers than 35+ year old
consumers for the Bitter, Isoamyl acetate, and Hoppy samples. Conversely, the

High alcohol sample received higher ratings of Excitement from the olde

consumer group (for full UK results, see section 3.4.3
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In Spain, frequent interactions between sample and consumer group were
found. The High alcohol sample was given higher ratings of Disgust by
females than males, and both the Non-alcohol control and High alcohol
samples were rated significantly lower in Pleasure by women thanThese
differences were found despite no interactions between sample and gender for
either liking or familiarity. Additional interactions were found between sample
and age group for the Classic, Disappointment, and Nostalgia emotion
categories. Together, these three emotion categories drew out af tétalf

the 10 samples as rated significantly differently between age grobpse T

interactions also were able to encapsulate the differences found by lking a

familiarity (for full results, sefe section 5.3.B.2

5.6 Discussion of cross-cultural comparisons

The product-specific consumer-led emotion lexicons generated in Spain and
the UK were approximately comparable in the number of terms (43 in the UK,
43 in Spain). Whilst the quantity of terms was similar, the grouping of terms
into emotion categories showed that there was a qualitativeediffe. In the

UK, there were 9 distinct groups of emotion terms and in Spain there were 12.
Differences in the number of emotion terms generated in the UK and Spai
have previously been identified, hinting at a qualitative difference dagtw

these two cultures in their use of emotional language to desdrde t

responses to beveraggsn Zyl and Meiselman, 20[L5)Both cultures had

three unpleasant emotion categories, which were well correlated. Spain had six
pleasant emotion categories to the UK’s four, with most correlating well
across countriesalthough there were some exceptions. Accordingly, the

emotion categories associated with the pleasure/pleasantmesssitins were
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used by the consumers of each country to group the samples sinmtarly i
pleasant, neutral, and unpleasant emogiiciting groups of samples. The
only difference in this regard was the response to the Bitter sawiptd) was
grouped with pleasant emotion-eliciting samples in the UK but meutral
pleasure/pleasantness samples in Spain. However, on the wholenipéasa
unpleasant emotion categories were used comparably across cultureagshowi
a cross-cultural similarity between UK and Spanish consumers in redponse

this sample set.

These correlations could be largely dependent on the shared responssbetwe
the two countries to the Non-alcohol control and High alcohol samiples.
both countries, these samples were scored high for unpleasant emotion
categories and low for pleasant emotion categories. The atypio&libhese

two samples in their emotional responses as compared to othglesaand

their associations with unpleasant emotion categories in both countgagps

that PC1 and the projected clusters may have looked quite differettdad
Non-alcohol control and High alcohol samples been excluded, especially had
there not been the possible convergence of scale use for the other samples
discussed individually for each country. Nevertheless, the comparison of the
results obtained from reduced forms in both countries was still @alvkvéal

differences.

The use of emotion categories associated with the
arousal/engagement/activation dimension of emotion was very different
between countries. The third cluster (Hoppy, Sweet, DMS, Isoamyl ecetat

and also Bitter in Spain) was characterised by its relative tigutma the first
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two dimensions in the UK but correlation with low
arousal/engagement/activation emotions in Spain. When including a fourth
cluster, the Low C@and Light struck samples were more engaging relative to
the Control in the UK, whereas the opposite was found in Spain. The two
Spanish low arousal/engagement/activation emotion categories Mildndss
Indifference  were not well correlated to the two UK low
arousal/engagement/activation ~ emotion  categories  Boredom  and
Underwhelmed. Post hoc tests also showed that the categories werk indee
being used to respond very differently to samples across cultures.nphe si
Spanish high arousal/engagement/activation emotion category Intevasty

not particularly highly correlated with any single UK emotion categThis

was not surprising given that the UK PCA showed no high loadings of
emotion categories onto the arousal/engagement/activation dimelsitay

be that, in the UK, such emotions were not relevant to beer, or atheast
samples of beer. General cultural differences in emotionality@gstto and

use of beer, context of consumption, to name but a few, are examples of
potential drivers of the differences observed in this study. In particular,
climate has an effect on beer consumption across cultures. For examipée, in t
warm Spanish climate, beer plays a functional role of refreshmentreksild,

there is a smaller range of beer styles generally available in Spain as compared

to the UK (to illustrate this, 86% of beer consumed in Spain gerla

Euromonitor, 2014a)compared to 70% in the UkKEuromonitor, 2014h)

Therefore, differences in the use of arousal/engagement/activationoemoti
categories between countries may have been very different betwesn the

cultures in this study as the UK consumers are more experienced wide a
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range of sensory properties like those included in this staglyher research
including more countries could inform further about the role of culture on
reports of emotion. For example, to investigate the effect of climmata a
context for beer consumption, UK emotional response to beer could be
compared to climactically similar countries like Ireland or thehReands,
whilst Spain could be compared to its neighbour Portugal. It would be
expected that more similar cultures would react more emotiosiatijarly to

one another due to overlapping culture and, for example, shared climate which
might impact on emotional response to beer. There has already been a
suggestion that this is the case on response to odours on a mordianarna

scale, with European cultures generally more similar in their gederate

emotion dimensions than other cultufEsrdenzi et al., 2013)

Another interpretation of the cross-cultural differences is linguistic. The
Spanish emotion categories associated with arousal/engagemesitctiv
(and their associated individual emotion terms) proved to be the mosultiffic

to translate into English, relating to the point raised in the introolutdi this
chapter about the lack of direct translations sometimes found between
languages. The present evidence suggests that more general emotional

concepts, like individual emotion terms, can also prove difficult to tjrec

translate. This possibility was anticipated due to the findinP‘secdenzi et al.

(2013 who identified a number of differences in emotion dimensions between

cultures in response to odours. For example, ‘spirituality’ was unique to the
Singaporean sample and ‘melancholy’ was particular of the Chinese sample.
Therefore, the research presented in this chapter tentatively suiipgestse

Spanish language has words that are able to reflect the
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arousal/engagement/activation dimension of emotion where the English
language does not. This has important implications for the comparison of
emotional response between these cultures because Intensitycolpatias

a very effective emotion category for differentiating between thetienal
responses of the 10 samples in Spain. Also, the Intensity emotion category was
the only category to show a reversal of the general trend for loweggat
given to samples on the whole by women, which may offer important
information about the emotional differences between genders in their
emotional experiences of beer. Furthermore, Mildness and Indifference were
also relatively effective at discriminating between samples Spain,
particularly when compared to the relatively undiscriminating UK low
arousal/engagement/activation ~ emotion  categories, @ Boredom and
Underwhelmed. As a result, a beer developed in Spain to increasegydeai
Intensity could not be easily measured on this criterion in the UK and different

emotional criteria would be needed to assess the responses of UK consumers.

A common finding across both cultures was that women generally rated
emotion categories lower than men, suggesting a shared effect of gender

across these two cultures of reports of emotion elicited by beer. Gender roles

King et al. (201Q)Fischer (1998)Grossman and Wood (1993Kring and

Gordon, 1998) have been proposed as an explanation for this in the

discussions of the results of both countries |(see sectipn 3|5 and sectjon 5.4

with the masculine associations of beer drinqicgndrine et al., 1988yiving

different gender experiences and/or reporting of emotions elicited by the
samples. Further research is needed to advance the understanding of the

relationship between gender and reported emotions to beer and other product
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categories in either or both countries. It would be of particulareisiteio
explore the emotional response to beer across genders in other cultures, to see
if the varying gender roles of countries have differential effects on reported
emotional experience. This could also be extended to other produgbreate

which may be gender neutral in one culture but gender-specific in others.

Age groups were largely similar in their use of emotion categoriasve=to
one another across cultures. In both countries, the older beer consumers gave
lower scores for pleasant emotion categories than younger consumdrs. Wit

reference to the UK data, this was attributed to reduced emotionatgixfiye

in older adultgGross et al., 1997¢iven that unpleasant emotion categories

were also rated lower by older consumer in the UK. However, the revasse w
found in Spain, with high scores given to unpleasant emotion categories by the
35+ age group. Added to this is the fact that Ilow
arousal/engagement/activation emotion categories generally reéceéinee
highest ratings from the older consumer group in both countries. It appears
than that there is a more complex relationship between age anreahot

response to beer and that this is not completely consistent across cultures.

The big difference when it came to the abilities of each country’s reduced
lexicon to differentiate between consumer groups was seen when lodking a
interactions between sample and gender or age group. Several such
interactions were observed in Spain, whereas just one was found in the UK
Although, as previously discussed, there were emotion categories mf8pai
which there are no equivalents in the UK lexicon, these categoriesotlid

contribute to the differentiation between consumer groups in their emotional
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responses to individual samples. This raises the question of why thelSpanis
reduced emotion lexicon was able to reveal differences in the responses of
consumer groups to individual samples where the UK reduced emotion
lexicon was largely unable. There are two possible reasons: first, cansume
groups could simply be more heterogeneous in response to beer in Spain than
in the UK. If the case, this could represent an important cross-cultural
difference and would have implications for the practical use of emotional
response in each country. It would be expected that a change msayse
property of a product would have similar effects on emotional response
between consumer groups in the UK. In contrast, a single sensory property
could have very different emotional effects between genders or between age
groups in Spain. At an extreme, this could mean the development of products
to elicit specific emotional profiles in a particular gender or ageim in
Spain. At the very least, this finding suggests that the effecenmtional
response in different consumer segments should be carefully considered

before even subtly changing the sensory profile of a product in Spain.

The second reason for the difference in the abilities of each country’s reduced
lexicon to reveal interactions between sample and consumer group eould b
that the Spanish lexicon was more effective than the UK lexitds ability

to differentiate between consumer groups in their emotional responses to
individual samples. However, it was seen that the UK lexiconcaaparable

to the Spanish lexicon in its ability to discriminate betweenpesnIt seems
instead that the Spanish reduced emotion lexicon was more focussed on the
subtleties of meaning between quite similar emotion concepts.xaonpde,

Disappointment and Disillusionment are very similar conceptsiamel found
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to discriminate between samples extremely similarly. Howevert jus
Disappointment showed interactions between age group and sample,
demonstrating the importance in Spain of having two separate categories
instead of merging the two. In the UK, the emotion categories wgualaly

more distinct than in Spain.

5.7 Conclusions

This chapter has, firstly, shown the application of the reduced product-specifi
consumer-led emotion lexicon in Spain. The Spanish reduced lexicon of 12
emotion categories was found to discriminate effectively betwdwn t
emotional responses to the subset of 10 samples included in this study.
Although a number of these emotion categories differentiated verkaym
between samples, it was seen that the inclusion of 12 emotiomeseyas
important for identifying differences in emotional response to particular
sensory properties between consumer groups. This underlines the
effectiveness of this approach for generating and reducing a product-specific

emotion lexicon in more than one country, culture, and language.

Cross-cultural comparisons showed that categories associated high or low
pleasantness/pleasure were used to group samples relativelylgiati®ss

these two cultures. The noteworthy difference between cultures was the
grouping of samples according to high or low arousal/engagement/axtivati
emotion categories. This was discussed in relation to linguisteretices in
emotion and/or the cultural relationship with beer as a product category

between the two countries studied here.
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Further differences were discussed in terms of the Spanish reduced emotion
lexicon’s greater ability than the UK reduced lexicon to effectively
differentiate between the responses of different consumer groups to specific
sensory properties of beer. This was dised$s relation to the subtleties of
emotion captured by the higher number of emotion categories in the Spanish
emotion form and possible increased heterogeneity between consumer groups

in emotional response to beer in Spain.

Overall, the reduced product-specific consumer-led emotion lexicon was abl
to reveal similarities and expose key differences between theseuttures in

their emotional responses to the sample set. This was whilstrajlole use

of a relatively quick verbal seteport approach, carried out in the consumer’s

native language and avoiding the problems associated with daastations

of individual emotion terms. Expansion of this work to include more countries
was suggested to inform further about the nature of the reported cross-cultural

similarities and differences.
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Chapter 6: General Discussion

The research presented in this thesis has defined and utilisedpeoveih
approach for verbal self-report of emotion, which allowed the investigaf

the relationships between sensory properties of beer and consumer emotional
response. This chapter draws together the main findings of this thesis and

discusses their practical implications and suggests directions for future work.

6.1 Developing an approach for the measurement of emotional
response

One of the primary objectives of this thesis was to create an @ppimathe
development of a reduced consumer-led emotion lexicon, which was product-
specific to beer samples that were characterised as being sénsistanct.

The developed approach built on previous research by utilising group
interviews to generate the lexicon, thereby reducing costs in time and
resources as compared doesne interviews as well as promoting discussion
for deeper probing of consumer emotion language. To the author’s knowledge,

this is the first specific emotional lexicon developed for this amqiroduct
category. In both the UK and Spain, lexicon lengthy lexicon of individual
emotion terms was reduced to a reduced number of emotion categories by
having the focus group participants rate the selected beer samipigshes
individual emotion terms. This data was then subjected to clusteisanahd
linguistic checks to give the final emotion categories (9 in thead® 12 in
Spain). In both countries, this was found to be a relatitneig-efficient and
simple approach for grouping similar terms and provided information about
emotional response to different samples, as well as the differemcia i

responses of consumer groups.
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An important consideration, especially with respect to other published
methods, was the effect form reduction had on the approach’s sensitivity to

picking up differences in emotional response. In order to shed some light on
this, the UK’s reduced form of 9 emotion categories was compared against the
full lexicon of 43 terms upon which it was based. The same 109 consumers
completed the full version of the product-specific consumer-led emotion
lexicon in response to the same 14 samples. Comparisons were made
regarding the relative discrimination abilities of the reduced andfduihs
between samples as well as the abilities of each form to difigieetween

the responses of consumer groups. It was seen that, for some emotions, subtle
discriminations between samples were lost through the employment of the
reduced form emotion categories as compared to the full form individual
emotion terms. However, consumers used some reduced form emotion
categories to discriminate more effectively between the santipdes with
individual emotion terms in the full form. The full form was found to be
slightly better than the reduced form in its ability to discrimeénbétween
genders but the full form was much more able than the reduced form to

identify interactions between sample and age group.

Overall, it was concluded that the reduced form was relatively colrpaia

the full form in its discriminability between samplesfhough it may be
preferable to use a full emotion lexicon with consumers rating individual
terms if the purpose of the research is to identify differences between
consumer groups, particularly between age groups. Nevertheless, there are
significant savings in time and resources, as well as decreasedtial for

consumer boredom and fatigue, with the additional benefit of greateroéa
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product comparisons. This approach is therefore beneficial for sensory and
consumer science practitioners in academia and industry for the applitati
food and beverages. As such the use of the reduced form was suggested to be

appropriate for wider application.

6.1.1 Beyond self-report

Throughout this thesis, difficulties have been identified that may aasen

from the selection of self-report as a measure of emotion. For example,
differences between consumers groups’ reports of emotional response have

been discussed with uncertainty about whether the differences were in
experienced emotion and associated emotions or merely in scale. usag
Furthermore, it was seen to be difficult to directly compare the

arousal/engagement/activation dimension of emotion between the two sulture

studied here.

Perhaps these issues could be addressed by making use of implicit or

physiological methods (spe section 1{.3.2[and section| 1.3.3), avoidingdte

for self-report and accessing alternative emotional components dutiyne

Scherer (2005) In particular, physiological methods are associated with

arousal/engagement/activatigiposner et al., 200%nd, as such, may provide

valuable information for cross-cultural comparison (&spi et al. (200p)as

this proved difficult to directly compare across cultures.

Implicit and physiological approaches could be important to the measaotrem
of emotion in sensory and consumer science more generally due to their
abilities to inform about unconscious components of emotional response. By

its very nature, self-report is unable to access unconscious components of
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emotion. This is significant, as it has been shown that unconsciousoaaioti

components can drive behavioTerridge and Winkielman, 2003and,

importantly, it has been suggested that our reactions to food and beverages

may be largely unconscioy$homson et al., 2010Pevelopment of implicit

and physiological methods would address this gap in the literature for
understanding of consumers’ unconscious emotional responses. Nevertheless,

it is recommended that such approaches are conducted in tandem with self-
report measures. This is because implicit and physiological methodotare
very specific (e.g. is an increase in heart rate to be interpretediéesment or

disgust?) and, by referring to conscious components of emotion, a richer, more

holistic interpretation of emotion, as recommendej@blyerer (2005)may be

acquired.

6.2 Emotional response to the sensory properties of beer

The research presented in this thesis represents as signifigamorstard in

the understanding of the relationship between sensory properties and
emotional response. This is, to the author’s knowledge, the first research to

link the manipulation of a product’s individual sensory properties to emotional
response. Examples have been shown in both the UK and Spain of beer
samples with modified sensory properties eliciting different emotional

responses from consumers. This confirms the suggestions of previous authors

that sensory properties act as drivers for emotional respdihsengon et al

(201Q;|Ng et al. (201B)Sester et al. (2018)In addition, it was seen that

emotion exceeded liking in its sample discriminability, a resati previously

observed in non-alcoholic beveragBlg et al., 201B)
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The method that has been described in this thesis was only abledadayan
informing about the nature of these differences. This is believed tuéto a
major limitation of this research of including atypical sample enslample set
(namely the non-alcohol commercial lager and the sample based upon this
with added ethanol). The emotional response to these samples was too
different to the others, leading to convergence of ratings for the other sample
for many emotion categories. This is an important learning for future research
that intends to probe the effects of subtle differences in a product’s sensory
properties, for example, in a product development setting. One muselid ca
about which products are included otherwise the sensitivity of the

measurement is compromised.

This is not to take away from the results presented here that have
demonstrated for the first time that differences in individual sensory properties
may have large effects on consumer emotional response that would not be
picked up using traditional liking measures and this is a key findingisf

research,

6.2.1 Beyond fixed intensities of sensory properties

The present study has confirmed the previously reported association between

sensory properties and emotional respc1|ﬁ$mmson et al. (201§]Ng et al.

(2013; [Sester et al. (201Bxhrough the experimental control of individual

sensory properties and subsequently observed effects on reported emotion.
This represents merely the tip of the iceberg for this type of rdseboc
example, the impact of different levels of a given sensory property dmul

explored. This is particularly important for the example of beer, as some
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sensory properties are considered off-flavours at high concentrations but can

be characteristic of some beers at lower concentrations (e.g. |Bdi¥orth

(2009). It would be interesting to see if there is an emotional corollary to this

The suggestion from the present research would be that the distinction
between a characteristic flavour and an off flavour would not be so cieir c
emotion because the off-flavours included in this thesis (e.g. DMS,
acetaldehyde, light struck) were not generally found to be adverse to
emotional response when compared to more characteristic flavours. Hpweve
this may be a suggestion that the compounds were not includedhigh a
enough concentration to be considered as an off-flavour. Further research is

suggested to probe this area.

6.2.2 Beyond single sensory properties

Another area for future research could be the exploration of the effects of
interactions between several sensory properties. Of course, a change in a
single sensory property as performed in the present study is rare within
products. Even within a simple beer model system, modifying one pamamet

has been shown to have complex effects on the perception of other constant

parametergClark et al., 201[1)Therefore, it is important to understand how

sensory properties drive emotional response in the presence or absence of

other sensory properties.

This can be exemplified through the finding that relatively large diffe®nc
carbonation had no significant effect on emotional response in the U&. Thi
was surprising given that previous research vaetmmercial lagers found

carbonation to be an important driver of emotional response, despiteeiglati
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small differences in carbonation between prod{Ctgya et al., 2015}t was

discussed that this may be due to the product contexts in which sensory
properties were present. In other words, the other sensory properties in a
product are posited to have an effect on how a particular sensory property
drives emotional response, meaning that large variations may s@sédtave
little effect in some contexts but small variations in other contexdyg be

important drivers.

The lack of an appropriate context of other sensory properties appeared to
have had a deleterious in the present study when increasing sprogm@ities
associated with alcohol content. By only increasing the alcohol coabent

not increasing (or decreasing) other sensory properties associated with
fermentation, it was seen that more unpleasant and fewer pleasatiansm

were elicited in consumers.

These results suggest that it is not enough to understand the effects of
individual sensory properties; their effects in the presence of otheorse
properties must also be understood. This certainly needs to be researched
further and is a logical next step in progressing the research in thss tties

has shown that changes in individual sensory properties can have significa

effects on emotional response.

6.2.3 Beyond beer

The application of the reduced product-specific consumer-led emoticore
approach to product categories beyond beer is needed to ascertains if it
capable of differentiating between consumers responses to other products. It

might be argued that other products are not so wide-ranging in theieckli

208



Chapter 6: General Discussion

emotional experiences as beer, meaning perhaps a full lexicon migidrbe
appropriate for finding subtle differences. On the other hand, it was shown in
the present research that, for some emotions, the reduced form was more
discriminating than the full form, meaning that perhaps a reduced lexiagpn m

be more effective than a full lexicon for differentiating between some
products. Only by using this approach with other product categories can this

be revealed.

When applying the reduced product-specific consumer-led emotion lexicon to
other products, it would be interesting to compare the reduced emotion
lexicons generated in response to different sample sets to see htaw aim
different the lexicons might be. For example, it could be seen whether a
reduced lexicon generated in response to a set of wines would be similar
different to the reduced lexicon generated in response to a set of beers. In turn,
it could be observed if alcoholic beverages are more similarcto @her in

the reduced lexicons used to describe them than to non-alcohol beverages or to
food products. If this was the case, it would be interesting to understand the
differences in emotions used to describe some product categories lwmst ot

If, on the other hand, different products are relatively comparable in their
generated emotion categories, perhaps the generation of a product-specific
lexicon for each product category would be unnecessary, prompting the
development of this approach instead into a pre-determined reduced emotion
lexicon with application across food and beverage products, in order to save

time and resources in initial development.
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In addition, the emotional responses of different consumer groups to different
product categories would be of interest. In the present research, certain
patterns of response were identified for particular consumer groups. For

example, in both Spain and the UK, females generally gave emotion

categories lower ratings than ma|&sng et al.(2010Q suggested that gender

differences in emotional response are dependent on the product category. As

beer is a masculine produfnandrine et al., 1988)it would be particularly

interesting to research more typically neutral and feminine producesetd s

the pattern observed in the present research persists.

6.3 Consumer groups

Although only a secondary objective of this research, this thesiexgiéared
relatively untouched ground in terms of considering comparisons between

consumer groups.

6.3.1 Gender

It was anticipated that there would be differences in emotional response
between genders due to differences in emotionality, emotional expngssivit
and gender roles (particularly related to the socially masculingenaf beer

as a beverage). However, in the UK interactions between samgplgeader

were not found at all and in Spain were only found for the Non-alcohol control
and High alcohol samples, which have already been discussed as being
atypical of the sample set. In general then, it appeared ematéspainse was
relatively similar to these samples between genders. The surpfiistiiag

was that, in both countries, females generally gave lower ratingsmhbées

for emotion categories. Based on the literature, it would have beentekpec
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that had there been a difference between genders in their scores, thies fema

would have been giving higher scores due to their higher expregsivity et

al. (201Q)have previously reported that emotional response between genders

Is dependent on the product category. Perhaps then, for this particular product
category, females we less emotionally ‘engaged’ and, although their relative
responses to individual samples was comparable to that of males, they
reflecied this by assigning lower scores. It is certain that furtherarebeis
required and that this thesis confirms that there may be interegimder
differences in emotion response to sensory-driven products, though this may

not be in the way that was initially expected.

6.3.2 Age group

When comparing age groups in their emotional responses to these samples,
pleasant emotion categories in both Spain and the UK received lowsysrati
from the older consumer group. Beyond this, interactions between sample and
age group were frequently observed in Spain and many were found for one
emotion category in the UK. It appears that age groups are more
heterogeneous than genders when comparing and this is a significamg findi

in its implications for products. The suggestion is that targetomgsumes

from across all age groups in emotional response would prove a diffskilt ta

at least for beer, whereas the results from comparisons of genders soggest

this would be less of a problem.

6.3.3 Beyond extrinsic grouping of consumers

The research has made some initial tentative steps in exploring sinslarite

differences in emotional response between consumers that was purely
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demographic (i.e. extrinsic). Beyond the scope of this thesis was additiona
analysis exploring the differences between intrinsic groups of consumers. For
example, it could have been investigated whether there were segofent
consumers that responded emotionally similarly to one another in redponse
this sample set in much the same way that consumers canrbensed in

their liking. In this way, much more detail would be obtained about how
consumers differ in their responses to the samples as those thatgiveha
sample disgusting, for example, would not be in effect ‘cancelling out’ those

that did not find it disgustingThis has, to the author’s knowledge, not yet

been explored in the literature. The approach described in this teeds

itself to such research because only a few emotion categories would need to be

compared as opposed to many emotion terms in EsSense Profile, for example.

6.3.4 Cross-cultural comparisons

Cross-cultural comparisons between the UK and Spain were also explored i
this thesis. Generally, the use of emotions associated with lowgbr hi
pleasure/pleasantness in the two countries was veryasimithat samples
were grouped very similarly when using the associated emotiegarés in
each country. This revesd an important cross-cultural similarity. Differersce
between the two cultures were evident in the scoring of emotionocetgg
associated with high or low arousal/lengagement/activation. This was
discussed in terms of cultural and linguistic differences between the tw
cultures. There were also differences in the extent to which thetresu
respective lexicons discriminated across consumer segmentshevi@panish
reduced lexicon being more able to differentiate between genders arebetw

age groups than the UK reduced lexicon in response to these samples. This
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was unrelated to the previously discussed differences in the use vbresno
categories associated with the arousal/engagement/activatiomsimeof
emotion. It was unclear whether this was due to differences in heterogeneity of
consumer groups between countries or differences in the discrimination
abilities of the UK and Spanish lexicons. Therefore, it was shownthia
reduced product-specific consumer-led emotion lexicon approach was able to
highlight key differences between Spanish and UK consumers in their

emotional responses to the samples included in this study.

6.3.4.1 Beyond the UK and Spain

A potentially fruitful area for future research is the expansion of the work
presented in Chapter 5 to include more cultures. It was discusseoitinatof
the differences between the UK and Spanish emotional responses may ste

from cultural and/or linguistic differences.

With relation to linguistic differences, it was suggested that Ehglish
language was less able than Spanish to encapsulate the
arousal/engagement/activation dimension of emotion. A way to explore this
idea further would be to compare cultures with a shared language (e.g. Spain
vs. Mexico; UK vs. USA; Portugal vs. Brazil). Although, as describethe

introduction to Chapter 5, use of shared languages to describe emotional

experience is different between cultufgan Zyl and Meiselman, 2015} is

likely, for example, that Mexican Spanish includes emotion terhaseteto
those that were present in Spanish but not in English (i.e. Mildness,

Indifference, Intensity), owing to the shared history.
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Beyond this, consumers in countries with overlapping or related cultures could
be investigated to see if, for example, Mediterranean countries ke Sre

more similar to one another than Northern European countries like thé# UK.
has already been shown on an international scale, with European cultures

generally more similar in their emotion dimensions than they @retter

cultures(Ferdenzi et al., 2013pwing to complex cultural factors.

6.3 Conclusions

To conclude, the new improved emotion measurement approach presented in
this thesis has been described and demonstrated to be a time efficient, product-
specific, consumer-led, verbal self-report measure. It was shown to be
discriminating between sensorially-distinct beer samples, and even
comparable in this regard to a full emotion lexicon. Furthermore, theee@duc
product-specific consumer-led emotion lexicon approach has been shown to
be a valuable tool in the wider use of cross-cultural comparison of emotional
response. Through the application of the new approach, it was also evidenced
that emotional response was able to discriminate beyond liking in hder a
that different consumer segments respond differently to beer with rdspect
their emotions. It is clear from the research described here thatpimisach
provides researchers in both academia and industry with an enhanced
consumer-led emotion methodology for use in many potential future
applications across food and beverages categories in sensory and consumer
science. This is particularly valuable at a time when reBegrdhis area
continues to grow and effective approaches are needed to fulfil demand for

information about consumer emotional response.
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Appendices

Appendix A: Pre-screening questionnaire

QUESTIONNAIRE (please return to: stxcel@exmail.nottingham.ac.uk)

Details

Name:

Address:

Email:

Telephone:

Date of Birth:
Occupation:

General availability

1. Please indicate (with 'X's) your general availability to attend tasting
sessions at Sutton Bonington

Monday Tuesday Wednesday | Thursday Friday

Morning
(10-1)
Afternoon
(2-5)

2. Are there times of year where you may be away for more than 2 weeks?
Delete as appropriate.

Yes
No

Food & drink

3. Provide a brief description (3-5 sentences) of your favourite alcoholic
beverage.

4. What is your favourite food and why?

5. Write a brief description (3—5 sentences) about the last new food you
tried.
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Appendix A (continued)

6. What foods/drinks do you particularly dislike? Please explain why.

7. How often do you eat out?

8. Describe the smell of your favourite restaurant/public house.

9. How would you describe the difference between flavour and aroma?

10. How would you describe the difference in flavour between lager (e.g.
Heineken) and stout (e.g. Guinness).

11a. Do you have any specific dietary requirements (e.g. Vegetarianism)?
Delete as appropriate.

Yes

No

11b. If yes, please provide details below.

Health

12. Please indicate (with 'X’s) if you have any of the following:

Colour blindness

Dentures

Oral/gum disease

Diabetes

Hypertension

Liver disease

None of the above

228



Appendix A (continued)

13. Are you presently, or have you ever been, a smoker? Delete as
appropriate.

Yes
No

14. Do you have any medical condition that may impair your sensory
ability? Delete as appropriate.

Yes
No
15a. Do you have any food allergies? Delete as appropriate.
Yes
No

15b. If yes, please provide details below.

16. Are you currently on any long-term medication? Delete as appropriate.
Yes
No

16b. If yes, please provide details below.

17. Are you, or do you intend to become, pregnant? Delete as appropriate.
Yes
No

As successful applicants will be consuming alcohol, we have a duty of care
concerning your health and so ask that you answer the following four

questions honestly.

18. Have you ever felt that you should cut down on your drinking? Delete

as appropriate.
Yes

No
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Appendix A (continued)

19. Have people annoyed you by criticising your drinking? Delete as

appropriate.
Yes

No

20. Have you ever felt bad or guilty about your drinking? Delete as
appropriate.

Yes

No

21. Have you ever had a drink first thing in the morning (as an “eye
opener”) to steady your nerves or get rid of a hangover? Delete as
appropriate.

Yes

No
Further information

22. Please provide any other relevant information below
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Appendix B: Scaling exercises (redrawn from Meilgaard et al.

(2007))

Instructions: Move the lined provided on the right of each figure to mark on the line
the proportion of the area of each shape that is shaded.

EXAMPLES
O None } // { All
i i None /'/ { All
1 1 ]
‘ ; None | 1 All
2
. None | | All
3
None | { All
4
@ None | { Al
5
B
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Appendix C: Panel sample assessment protocol

Aroma
General Control  Hoppiness, diacetyl, DMS, isoamy] acetate, maltiness.
Light struck Control | Aroma only.
Skunky Use a couple of short, shallow sniffs.
Mouthful 1
Tingliness ‘Flat’ Hold in mouth for 2-3 seconds.
L control ) o .
Prickliness Assess by passing the liquid over the tip of the tongue.
Bitterness Control | Hold in mouth for 5-6 seconds.
Assess using back of the tongue/throat after swallow.
PALATE CLEANSE
Mouthful 2
Hoppiness Control | Wash around mouth for 2-3 seconds and breathe out on
. . swallow.
Soapy, floral, citrus, hessian
sack
Warming Non- Becomes most intense about 4-5 seconds after
alcohol | swallowing in the chest.
control
PALATE CLEANSE
Mouthful 3
Bubbliness ‘Flat’ Hold in mouth for 3-4 seconds.
control
Sensation of bubbles, 2 “chews”.
“frothiness’ . )
Assess using whole mouth (particularly cheeks).
Diacetyl Control | Wash around mouth for 2-3 seconds and breathe out on
swallow.
Buttery
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Appendix C (continued)

Alcoholic flavour Non- Wash around mouth and breathe out on swallow.
alcohol
control
PALATE CLEANSE
Mouthful 4
Sweetness Control | Wash around mouth, assessing using the tongue.
DMS Control | Top of scale apparent from aroma.
Tinned sweetcorn, cabbage Wash around mouth for 2-3 seconds and breathe out on
swallow.
Isoamyl acetate Control | Wash around mouth for 2-3 seconds and breathe out on
swallow.
Pear drops
PALATE CLEANSE
(water only suggested)
Mouthful §
Acetaldehyde Control | Assess based on initial 1-2 second burst of flavour.
Green apples, emulsion
paint, linseed oil
Body Non- Coat mouth in liquid.
alcohol
Fullness contsol
Maltiness Control | Wash around mouth for 5-6 seconds and breathe out on
L swallow.
Biscuity
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