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Abstract

Undestanding how consumers perceive fragrances basdifferent aspects (e.g.
hedonic, emotions, term association, expectation of functional benefilsaratcasiaretc.)
canhelpproduct developsrormarketes create the right product or messagecansumers. The
objective of this studyasto understantiow consumers from differedemographic groups,
personalitytypes andliking patterrs responded to fragrance samplése masculine odorants
wereselectedand evaluated by 240 consumers across the United .States

Resultsdemonstratethat consumers fra different groups (classified based on age,
gender, or personality) generatlifferentiated products similarlyHowever, consumers from
differentpersonalitysegnents used the scalddferently. That is,persons who were more open,
extrovert, or agreedébdtended to score higher than the others

Consumersssociatethe most liked odorants witterms such aslean, crisp, freshand
natural. In addition, the most liked odorantgreased positey emotions, tended to be used
across thenost occasionsvere appropriatéor most productsandraised expectati@of
functional benefitsin contrastconsumers associatdte least liked samples witheterms
heavyandbold and had negative responses to most it&msilar findings were found when
analysesvere conducted on consumeskassifing based on liking patternEach consumer
groupliked specificodorants; howevetherelationship between the most liked samples and the
response variablagere similar

Analysis results demonstrated that openness tergqe was the only personality factor
that influenced fragrance acceptanceng€umers frondifferent demographic segments tended to
like different fragrances-or example, men tended to likbyprésmells, whereas younger

consumers tended to lile®ft floral/powderyscents.



One limitation of the study is the number and type of fragrances téstegdossible that
a different set of fragrances could have produced different reldokgever, the range of
fragrances in this study was brebdsed and geraty covered the types of fragrances typically

available in the marketplace.
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Abstract

Undestanding how consumers perceive fragrances basditferent aspects (e.g.
hedonic, emotions, term association, expectation of functional benefilsaratcasiaretc.)
can heb product developsrormarketes create the right product or messagecansumers. The
objective of this studwasto understand how consumers from differéamographic groups,
personalitytypes, and liking pattermgesponded to fragrance samplese masculine odorants
wereselected and evaluated by 240 consumers across the United States.

Resultsdemonstratethat consumers from different groups (classified based on age,
gender, or personality) generatlifferentiated products similarlyHowever, cosumers from
differentpersonalitysegnents used the scales differently. Thapes;sons who were more open,
extrovert, or agreeable tended to score higher than the .others

Consumersissociatethe most liked odorants witterms such aslean, crisp, frels, and
natural. In addition, the most liked odorantgreased positey emotions, tended to be used
across thenost occasionsvere appropriateor most productsand aised expectati@of
functional benefitsin contrastconsumers associatétke leastiked samples witlhe terms
heavyandbold and had negative responses to most items. Sifmt#ings were found when
analysesvereconducted on consumers clagsify based on liking patternEach consumer
group likedspecificodorants; howevetherelaionship between the most liked samples and the
response variablagere similar.

Analysis results demonstrated that openness to experience was the only personality factor
that influenced fragrance acceptancen§€umers frondifferent demographic segmentsded to
like different fragrances-or example, men tended to likbyprésmells, whereas younger

consumers tended to lileaft floralpowderyscents.



One limitation of the study is the number and type of fragrances tested. It is possible that
a differentset of fragrances could have produced different results. However, the range of
fragrances in this study was brebdsed and generally covered the types of fragrances typically

available in the marketplace.
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Chapter 1 - Introduction

Scientists understarte selection process acomplexprocess ohow a persondecides
to select or consume a produtheselection process has beegidely investigated and
developed withirfood choice and consumpti@onceptgFurnham& Heavenl999; Pettinger,
Holdsworth, & Gerber2004 Eertmans, Victoir, Vansant, & Bergh0Q05).The selection criteria
arecategorized into two main categories based on product orientation: (a) an internal stimuli
(.,e.,asensoryprdfie of a product) or (b) an external s
cognitive information and other personal factors) (Shepherd & Sparks, 1994; Eestralns
2005).

Scientists believe that personal factors or individual differences itfleen a per son o s
sensory perception, preference and acceptance, as well as health belief and demetrns (
Connors, Bisogni, Sobal, & Falk996; Pettingeet al.,2004; Rétiveau, 2004; Eertmaetsal.,
2005).Personal factorsonsist ofdemographic charéeristics (i.e., age and gender), secio
economic (e.g., income, marital status, and cultural), psychological and physiological disposition
(e.q., lifestyle, personality trait, moods, emotions, attitudes, and behavior responses) (Rétiveau,
2004; Eertmanstal., 2005; Honkanen, Olsen, & Myrland, 2006).

Researchers in marketing, sensory science, and psychology primarpgrasaal factors
for classifying consumers into specific populationaitbin understanishg consumergWedel &
Kamakura, 1998; Honkanest al.,2006;Haugtvedt, Kardes, & Her2008;Kergoat, Giboreau,

Nicod, Faye, Diaz, Beetschen, Gerritsen, & Meg2610) Researchers useformation obtained
from eachconsumesegmentor interpretng and explaimg theunderlyingcharacteristicsas
well asassisting irunderstanithg consumepreferenceof consumergrom a particular segment

or compaing differences amongonsumesegment¢Beane& Ennis, 1987; Dickso& Ginter,



1987; Tynan& Drayton, 1987; Wind, 1978; Fur&k Phillips, 1990; Gehrt, 198 Franks,

Lubetkin, & Melnikow,2007; Honkaneret al.,2006 Rentfrow, Goldberg, & Zilca2011).

Demographic Characteristics

Demographic characteristics consist of individual demographics (e.g., age, gender,
ethnicity, education level, and income), aiabclass and household information (e.g., number
and age of children, marital status, etc.), as well as location and other geographical aspects
(Dommeyer & Gross, 2003; Franks, Lubetkin, & Melnikow, 2007; Honkateh ,2006;

Rentfrow, Goldberg, & Zilca2011; Pescud, Pettigrew, Donovan, Cowie, & Fielder, 2012).

According to Honkanen et al. (2006), demographic segmentation emerges as the most
prevalent criteria for consumer segmentation, which is suitable for a specific product
category/market study. Relts obtained from demographic segmentation are easy to understand
and interpret (FitzGerald & Arnott, 1996). In fragrance research, for example, it has found that
age and gender highly influenced motivations in fragrance use and preference (Bain, 1997;
Graham, 2000; Rétiveau, 2004).

As anage increagg, a person tergto wearafragrance due temotion and attraction
benefits. Meraremore likely to use fragrances fasmance andocial motivesOn the other
hand women use fragrances fmnerdirectedand emotional motives (Rétivea2004)

Research demonstrated tinaen and younger population (both male and female)ttende one
fragrance across many situatiohscontrastwomen tendo have many fragrances to wear for
different situatios (Aarts,2003; Rétiveau, 2004 addition, research documents heavily how
women indicate higher interest in scents than men (Herz & Cahill, 1997; Herz & Inzlicht, 2002;

Herz, 2004).



A certain type of smell is made for a specific demographic group. The resaarch h
showed thattite sweetandfruity smellsarewell liked by children, wheredtoral, powdery,
oriental, andsweetsmellsarewell accepted and primarily madpecificallyfor women
(Rétiveay 2004; Donna, 2009; Zarzo, 2000n the other handhe freshscents ¢itrus,
water/marine, greemandfruity) anddry-woodyscents \Woods, dry woods, moss&nd
aromaticfougérg were generally liked and madpecificallyfor men Rétiveay 2004; Gilbert,
2008; Donna, 2009; Zarzo, 2007).

The use of demographic segmetion tend to perform well ordifferentiating consumers
bases on product category. Howetbe demographic segmentation seémprovide
insufficient explanatioior purchase behavior studfdnkaneret al.,2006. Researchers
recommendechcorporatinghe information ofpsychological and physiological dispositiand.,
personality, preference, attitudesc.)in the modeto obtain a better explanatiafiKahle &
Chiagouris, 1996; McCart§ Shrum, 1993Riquier, Kennedy& Sharp 1998;Honkaneret al,

2008.

Personality Characteristics

Personality is a set of characteristics ofratividual It is believed to be a foundation of
individual difference because itinfluenaep er sonés pattern of thought
and behaviorsPersonalitytraits tend to be stable over time where emotions, are more transient
(Revelle & Scherer, 2009kror decades, researchers in psychology have conducted studies on
personality (Goldberg, 1990) and developed several trait theories explaining and classifying
personality structure. One personality trait theory describes personality traits irdarfesesion
personality framewovkokonbdbwhuamant per8Bhngl ity (

five-dimensions include: extraversion (sociable, assertive, iadjaheuroticism (anxious,



irritable, emotional), agreeableness (sympathetic, kind, understanding), conscientiousness
(organized, reliable), and openness to experience (creative, imaginative, innovative) (Goldberg,
1990; McCrae & Costa, 1999).

Researchardeveloped numerous sedfport questionnaires and currently use them for
research on personality. The questionnaires consist of 18 to 200 trait adjectives or statements
relating to the fivedimensions of personality (Costa & McCrae, 1992; McCrae & CthS&9;
Salgado, 2003)T'he collected responses were averaged within each personality category and
presented as fivreomprehensive dimensions (Beiartinez & John, 1998; McCrae & Costa,
1999). Researchers studying the understanding of relationships bgtarsenaty and other
personal variableg . g. , behavior (O6Malley & Gillette,
widely use selreport questionnaires as part of their research.

The use of personality characteristics segmentation for purchasedyetrguieference
study seemito provide vell understanding explanationtafgrancestudies demonstrated that
extraversion and agreeableness s¢nde related to fragrance acceptance (Rétiveau, 2004) and
influences on how women decide to wear a partidubgrance (Aarts, 2003). Moreover, the
studies conducted by Mensing & Beck (1988) and Rétiveau (2004) demonstrated that people
who have similar personality type tend to like similar perfumiésr examplepeople who are
more agreeable tend like fragrane characterized biyuity notes Furthermore, extrovert
persons tend to likugéreperfumes or odorantharacterized agnergizing, freshand
noticeable whereas, introvert persons tend to kka&rm, comfortandoriental scentsSimilarly,
emotionaly stable persons tend to likenfumes characterized #igral andchypré whereas
neurotic persns (emotionally unstable) temal like perfumes characterized figral-powdery

(Mensing & Beck 1988;Rétiveay 2004).



ConsumerAcceptability and Preference

Acceptability and Preference are core evaluative constructs for predicting food choice
and behaviorNMlacFie & Thomson, 1994Preference pattern @nindividual toward alternative
products is found to be heterogeneddsrikaneret al.,2006. Thus,segmerdtion using
consumepreference is thought to be important and appropriate for managerial implementation
(Kardes, 1999Honkaneret al.,2006 . Of ten ti mes, segmentation u

results in distinct clusters of preference pattekesdgoatet al.,2010.

ResearchOutline

A better understanding dbw consumerperceivefragrancesn different aspect§.e.,
hedonic, emotionyse occasigrassociation between terms and odorants, potential applicédtion
fragrancean personal care produgstand expectation of functional benefitgjuld aid product
developercreatng right produd thatsatisfiesconsumersThereforethe objective of this study
aimedto understandonsumeresporses towardragrance sample€onsumers who participated
in this study were male consumers who used cologne, fragrance, or fragranced personal care
products and female consumers who liked the scents of cologne, fragrance, or personal care
products on men.

Throughout the studynly men colognesamples were used teduce the variability of
the gender association category of fragrakiéemen and unisex fragrarewere excluded from
the studyThe study was conducteationwideusinganinternet surveyParticipants received a
package consisted of cologne samples aatlated each sample as instructed.

The dissertation consisted of 7 studies. The first staidgpterd) discussesonsumer

classification and selection basedsamilarity of theBig-Five personality patterfor the



subsequerdtudes Severaktatisticalapproachefor classifngc onsumer 6 s per sonal
appliedand discussernh this process.

Becausescentpreference varies across individa@loller & Dodd, 1991), consumers
were classified based on similarity/dissimilarity of demograpHarmation(age and gender)
and BigFive personalityThen, the analyses were conductetht@stigate ifage,gender
(Chapterb) or difference inbig-five personality (Chaptes) influencedconsumeresponses

Because age, gender, and personhbtylittle influence on response scores on a
univariate basis, multivariate analysesre conductedn all consumert investigate
di fferences of meconsnercesdorséShapterd.a mpl es on

To try and understancbnsumer responses better, consumers werefigdgato groups
basedon similarity of their likingscoresacrossodorsamples. Same analyses were used to
investigate if liking affected their respons&€hépters).

Because ansumeiacceptance contributed substantially&oiation on consumer
responss,sensory profilsof merd s f r aggnerated byeadragrance expedraused to
determine ifconsumers who had different liking pattern perceiveassociated senscrglated
terms with odorant@Chapter 9)

The finalchapter (chaptet0) explainseffectivenesf segmentation criteritor
understandingonsumercceptance and indigag fragrance trensifor specific consumer

segments.
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Chapter 2 - Literature Review

Thesenseofsmallnf |l uences humandés soci al i nteract.

(Stockhorst & Pietrowsky, 2004; Aglioti & Pazzaglia, 201R¢ople userdgrance and personal
care productso represent their status (Grubow & Kastner, 2011)iarptove quality of live, as
well as express their personality (Api & Hakkinen, 2005; Salv&iordio & Chisvert, 2005).
Personalappearance and grooming havedme more important amon@esumers leading to
the growth othefragrance and personal care mark&tse personal care market, primarily
accounted foby skin-careproducts globally reached about $96.8lion in 2011 (Tyrimou,
2012) andhefragrance market igredicted to reacmore than $36 billion by 2017 (Anonymous,
2012).

People ndonger expect personal care products to deliver just primary propesies (
enhancing or masking body odor, cleansing property, moisturization,Robeits, Little,
Lyndon, Roberts, Havlicel& Wright, 2009) They alsoexpectproducts to provide other
benefitssuch as mood enhancement, enjoyable experiencepafidence John, Christensen, &
Boyden 2006;Robertset al.,2009.

Personal care products can be categoriztemitwmo groups baskon functionaty types
either providing basic functionalifg.g.,soap and shampoo for cleansing body and hair,
respectively or enhancinghe consumption experiende.g.,aromatherapgandmood

enhancemen{GleasorAllured, 2008;Falk & Penning, 2012

Fragrance in Personal CareProducts

Scientists believéhe sense of smells the most powerful emotional sensehehuman
(Penning, 2011Falk & Penning, 201 Perception of smell surpassall otherfour senses due

to the direct connection thelimbic system whiclis responsible for emotions (Joknhal.,2006;

13



LeDoux, 2007)Thus,the sense of smell also can be considered subgctivethanthesense

of touch, sight, and hearivghich generally pass through the cortex and potentially receive mor
processing which can make thenona objective (Johet al.,2006;Herz & Cupchik 1995; Herz
1997; Kant, 2006; Aspria, 2009). Scent has an ability to directly establish hedonic response and
mood, as well as, elicit memoriesdel & Grassp2004; Johretal., 2006; Falk, 2007Willander

& Larsson 2007; Walker, 2009enning 2011, Ruffolo, 2013 or evoke autobiographical
memories (Chi& Downes, 2000). Additionally, scent also influeneesl modulatemmood
(Schiffman, SattehMiller, Suggs, & Grahanil995;Goel& Grasso 2004Rétiveau, Chambers

IV, & Milliken , 2004, behaviors (Millot& Brand, 2001)cognitiors (HermansBaeyens, &
Eelen,1998;Heuberger, Hongratanaworakit, Bohm, Weber, & Buchb&@#)]; Herz 2004,
affective states in humai(Weber& Heuberger, 2008), and performance (Ba&biKalsher,
1998;Robin, Alaoutlsmaili, Dittmar, & VernetMaury 1999;Raudenbush, Meyer, & Epich
2000).Therefore the use of fragrance is believed to elevate mood, amplify impression, fulfill
immersive experiences denhance welbeing in consumersRffolo, 2011 Falk & Penning,
2012.

Personal care manufacturers uagranceo mask unpleasant odocaused byroduct
formulation.However,manufacturers nowse fragrance aginforcementand support for
marketingelements (brand, product, packaging, advertising messagegsagevhole sensorial
package (Schroiff, 1991; Tanner, 2008; Dowthwaite, 2Gl8asorAllured & Grabenhofer,
2010;Penning, 2011Falk & Penning, 2012Porcherot, Delplanque, Planchais, Gaadr,
Accolla, & Cayeux2012

A fragrance isa key element ipersonal care producs it influencegonsumer

acceptance and purchase intgthroiff, 1991; Milotic, 2003; GleaseAllured, 2008; Tanner,

14



2008; Gleasomillured & Grabenhofer, 2010; Grubow Rastner, 2011)Manufactures
incorporate fragrance in various types of proguobdy care (e.g., soaps and shower gels), skin
care (e.g., body lotions and creams), cosmetics, household care (e.g., dishwashing liquid and
laundry products), as well as-&@iare and luxury items (Wolfe & Busch, 1991; Milotic, 2003). In
addition, merchandisers also use fragrance for representing services (e.g., spa, hotels, retailers,
and professional salorhgonymous, 2007; GleaseMlured, 2008;Tanner, 2008

Product deelopers usscens to differentiak theirproductf r om compet i t or so |
(Falk & Penning, 201R In addition scentsalsoareusedto supporbther sensorinformationin
order to provide an overall experien@glioti & Pazzaglia, 2011)For examplegonsumers
explore new producis the markeby glancing to brand or a package that is visually attractive
to them, therthey maysmell the produdio decidewvhether they would like to purchase or
continue searching for the right produ€atiner, 2008Peming, 2011 Harper & Burns, 201
A co n s u nmdial puschase decision for personal care prodisgisimarily impacted by
fragrance appreciation and expectation for product efficacy or intended fun&umnsiff,
1991;GleasoprAllured, 2008 Hayden 2008;GleasorAllured & Grabenhofer201Q Grubow &
Kastner 2011;Falk & Penning, 201

Scientistshavethoughtthatdesire and need f@motional connection, sensorial
experience, andleasure nf | uence a gpwetigtionG@asordlared 2608.tA
productt hat cont ai ns teradstodbg puachthdedhich raay leaatorepeat usage
and brand loyaltyGleasorAllured & Grabenhofer201Q Penning, 2011Falk & Penning,
2012. Additionally, fragrances alsareused as an ambient scéminfluenceconsumebuying
behavior and enhance store atmosphémagko, 1992Spangenberg, Sprott, Grohmann, &

Tracy, 1996; Fioreet al.,200Q Chebat& Michon, 2003).For exampleHollister and

15



Abercrombie & Fitchmerchandiseasetheir own unique frgrances aan ambienscentin the
store to enhance shopping experieaed strengthebhrand awareness. Similarly, a fragrance
cal Meadowfsras3 i s di stri buted in the Briati sh Airw
comfortable feeling for consumers (Etin & White 2000Krishng 2012.

A fragrance can be used in multiple product categavigsn the sameroductbrand
however, a modified version affragrance or differerfragrance concentratianayfit better to
a specific product categocpnceptGleasorAllured & Grabenhofer2010, different functional
benefit(Falk & Penning, 201 or consumersisage habitsileasorAllured & Grabenhofer
2010. For example, e signature scents of Dovdeseraged aass multiple product categories
includingbody wash deodoranthair care and body sprayHalk & Penning, 2012 Their
consumers castill perceive the same emotional connectioth®brandalthough the smell of

each item is slightly different from one another.

Odor Characterization
Human can dtect 5,0001.0,000 of distinct odors (Zarzo, 2007; Gilbert, 2008); however,

the alility to identify or translatehe smell impression into words is more difficult than
translating impressi@of sight and hearinfGuerer, 200p especially from the consume
perspectiveGleasorAllured & Grabenhofer2010Q. Odor descriptions are influenced by
personal biases of experience, culture, biology, gender, subjectivity and social constructs
(Richardson & Zuccol1989;Herz, Beland, & Hellersteir004 Donna, 2009Zarzo, 2007;
Gilbert, 2008Zarzo & Stanton, 2009

Development of odaiermsor descriptors is vital for sensory sciendisecause it
provides a standard communicatemongtheresearch teanDonna, 2009Zarzo & Stanton,

2009 andclarifies consumerneference lute, Macfie, & Greenhoff1988) In addition,
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descriptordevelopment would aid in a bet@ymmunicatioramongresearchers, retailers and
consumersJellinek, 1992Zarzo & Stanton, 20Q0Donna, 2009).

An understanding of olfaory elements, awell ashow peopledefineand characterize
the smellarechallengingbecausedrmsor descriptiongan be specific names.g.,lavender,
orange, musketc.),suljective sensorgassociationge.g.,heavy, crisp, soft, coahatural, etc),
or descriptiorof odor effects€.g.,modern, sexy, indulgerandfresh (Jellinek, 1992Gleasonr
Allured, 2008 Zarzo & Stanton2009 GleasorAllured, 2010 Falk & Penning, 2012 These
types of terms are commonly used in advertisements or even journal aGieasitAllured,
2008 GleasorAllured, 201Q Falk & Penning, 2012

Rétiveau(2004) developed a set of specific odor ngrneensisted of nine consurmer
friendly adjective terms which were sufficient to describe fragrance characteristiggn&€he
termswerecitrusy, coolminty, floral, fruity, green, herbal, spicy, sweetdwoody The
adjectiveterms were found to be efficiefar differentiaing fragrances based on their sensory
propertiesamong a small set of fragrance produbtontrastthe associationsnd description
of odor effec$ aresuljective, ambiguous, anmoredifficult to interpretcompared to the
adjective terms

Therefore, a study of hosubjectiveterms are related to wellefined termge.g.,
descriptivelexicon)would be able taid a praluct developemn selecing themost satisfying
odorants andisng appropriatéerms to communicate to consumers

Edwardg(2008) developed classification systemamedfragrance wheel which has
been used as commerciedgranceaeference Thesystemwas ceated bysimplifying and

providing relationships among fragrance family based orsitmélarity of thesmell (Donna,
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2009).Edwards identified foumajor family notesi(e., fresh, floral, orientalandwoody and

subcategorizedach family notesto speific charactergFigure 2.1)

«s‘(ﬁ O,? e

Figure 2.1 The Fragrance Wheel Developed by Edwards (2008)
(Source: dnng 2009)

Functional Benefitsof Scents

People generally comprehetitatscens can providdenefitssuchasaromatherapy
which originallyused planbased essential oils for therapeutic purposes (8bah,2006).
Aromatherapyvolvedinto aromachology, which generallys related toanapplication of scents
from essential oils and fragrances to prevtdmporary psychologicéinood)benefits or alter
moods(e.g.,calmness and alertngg8Varrenburg, 2005; Johet al.,2006; Webe& Heuberger,
2008)(Note: in consumer vocabulary this often is still called aromatherapy). Tt asema

therapeutiéngredientshasbecome prevalerih personal care products (Anonymous, 2007).
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Manufacturers makproductsbase on the concept dhemind-body connection for healthy
minds and bodesof consumers (Johet al.,2006)

Certain odors provide different emotiomesponsed-or example, unpleasant odors
generally elicitmoods such agrritation, apathy stressedanddepressionwhereaspleasant
odors evokénappy relaxing, stimulating andsensualityWarrenburg, 2005; Jolet al.,2006).

Jellinek (1951) proposedtie odor effect diagramepresentingherelationshigg of odors
andtheir physiologtal and psychological effects two dimensions. Each dimensi@preserg
an emotional stajeefreshing(erogenous and argrogenous) anstimulating(narcotic and
stimulating), respectivey. The odor descriptors that werkese togethenadsimilar odor effect
(listed initalics within a square shape) whillee distance between each taepresenta
contrastof odoreffeds. The diagram also illustrated sensory peticgs of the odors (i.e., bitter,
sweet, acid, or alkaline [listed bold]) as well as the source of odor descriptors (listeabia

outside the circle shape) either they are from vegetable or animal (Figure 2.2).

Vegetable

z
o
<
3
)
IS
)
2
@
&
[
-

Erogenous

Figure 2.2 Odor Effects Diagram
(Source: Jallinek, 199Thonna 2009)
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The odor effects diagram was validateddayzo & Stantor{2009)using Principal
Componat Analysis (PCA) to illustrate sensory space of 309 compounds assessed by
perfumerexperts from Boelen and Harridgstudy(Boelen& Harring, 1981)Results
demonstrated consistency between the odor effects diagram and odor mapping derived from
PCA. The triangles ifrigure 2.3 represent odor descriptors from Boelen and Ha(i9§1)
while odor descriptors iitalics next to white circles represethie original descriptors from
Jallinek (1951). [@scriptors within parentheses correspond to the simplified diagram proposed
by Calkin and Jellinek (1994) (Calkin & Jellinek, 1994; Jellin€Q7; Zarzo & Stanton, 2009;

Donna, 2009).

narcotic, sweet, (soft)
Q

balsamic

A sweet

honey-like
aromatic

honey &

A: owder fecal A anisic

erogenous, P YAS b‘a‘l samic 5

alkaline, urinous (f Aerogent -

animal, | Yo A Aanimal _____ [Too— . A . AT S antierogenous,
(rich), ' sour, refreshing,
(mus;’ﬁ (citrusy)
(vanilla) A lavender

A minty

(J aromatic/spicy
A tart (dry)
woody

O stimulating, bitter, (active)

Figure 2.3 An Overlay of the Two-Dimensional Sensory Map of Odor Descriptors (the
dashed lines represent axes from PCA)
(SourceZarzo & Stanton2009)
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It shoub be noted in both of these studies that the authors proposed a simple 2
dimensional plot for effects that may have many more dimensitws, although the-2
dimensonal solution may look similar, much may be lost in only examiniry&rall
dimensions (¢nket et al., 2011)

Understandindragrancecomposition and function of each odor would greatty
product developarcreae a complexXragranceblend to enhance product efficiency and
emotional connection faonsumerconsumption experienc&tegory, 2A2). Considerable
literature haslemonstrateuinctional properties agcentsor influence ofscenton human
perception For examplegitrus scents evok&eshandcleanfeelings,greenodors evoke
invigoratingandsoothingfeelings spices odors evokeding, andwoodynotes evokaoothing
andrelaxing In addition, floralnotesevokeluxurious glamorous andbeautiful(Hayden, 2007)

(Table2.1).

Expectation of Emotion and Functional Benefits from Olfactory Cues

Fragrance is used as a message to conuatteémotional benesitor functional benefits
to consumers (Jellinek, 1997). Therefore, sahmtuld have olfactorgues or signalto
reinforce, complment, or initiate consumer expectation to product promise or benefit (Deliza &
MacFie, 1996; GleaseAllured, 2008; Ruffolo, 2011; Falk & Penning, 2012; Gregory, 2012).
For example, if a product is claimedto of,els 0 ot hi n g , thenphe sceneshocleé 6
instantly convey or raise consumer expectatioretafxing or calmingfeelingsto make
consumerdpelieve that the product does really work (John et al., 2006; Herman, 20it2) the
expectation reaches parity to perceibenefits, consumeare satisfiedhat particular product

leading to product repurchase and loyalty (Deliza & MacFie, 1996).
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Table 2.1 Scents and Their Functional Benefits

Effect*

Citrus

Fruity

Floral

Soft
floral

Sweet

Green

Watery

Gourmand

Botanical
Herbal

Woody

Spices

Musk

Freshness

X

X

X

Stimulating

X

Energiing

X

Brighten a
mood

Refreshing

Energizing

Invigorating

Moisture

Hydration

Luminous

Refined

Luxurious

Relaxing

Soothing

Calming

Warmth

Natural

Cleansing

Nourishment

Indulgent

Sensual

X

* Information obtained and modified from Joétral., (2006), Hayden (2007%;leasorAllured (2008), Towle (2008),
Anonymous (2007)Anonymous (2008)Herz (2009) Falk& Penning(2012), and Gregory (2012)

Use Occasion

Aarts (2003) and Rétiveau (200€portedthat certain fragrances either can orraan

cover a range of end uskhe doice of scent for end particular use is influenced by thetive

to enhance seBatisfaction seltefficacy,express personality (inneirected motivesand be

accepted in social setting (social motives) (SnyderQ18ayder & Attridge, 1995; Rétiveau,

2004).Thisrationaleexplains findingdy Aarts (2003) and Rétiveau (2004) tifenale

consumersiave more than one fragrarfoe different scheduleand activities
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Fragrance may vary by use occasimeursbecausea person choassa certain fragrance
to wear considerinthe kinds of information they want to send to others while at the same time
pleasing oneself (attraction motives) (Bain, 1997; Graham, 1993; Rétiveau, P8@More
occasions the fragrance is sul&afor, the faster it is likely to beonsumed and replacétan
fragrances that are suitable for only certain occaslartee world of masculine personal care
products, fragrances that are appropriate for multiple products (e.g. shave gel, shampoo,
deodrant, after shave, cologne) can help denote a brand image and will provide a wider market
for the fragrance manufacturer.

However, poducts receiving the same consumer liking scores do not imply that they
similarly provide same emotional benefits (Réiwvg2004)In addition,thesame liking scores
do not indicate how and/or when a consumer is going to use a product once purchased (Aarts,
2003). Therefore, identification ofse occasions when certéiagrancesre appropriate caaid

a product developéo create a product that fits to a specific endarsaultiple end uses.
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Chapter 3 - Material sand Methods

This study involved twd@ipanes 0 mdependentlevaluatedsix cologne samples
purposely madeofr men o s p er s.dhediist pana waghat pfa foagrancetespert
who performeddescriptive sensorgnalysis for odorarntharacterists. The second panel was
total of 240 consumers who evaluated samplegandded responsaelated tahedonic
reactionterm associatioruse occasigrpotential application for personal care products, and
expectation of functional benefitd wide range of univariate and multivariate statistical

techniques were used to analyzedb&ineddata. The gecific information is provided below.

Odorants Selection

To reduce the variability of gender association category of fragrimsetudy focused
ononly the masculine odorant®dorant samples were selected from a pooha$culine
fragrances used for personal care produldisee personal caresearchexr screened the samples.
Theresearcherselectedour representative odorant samples andcommeraally available
cologne for thistudy. The samples had olfactatyaracteristics that smelleiifferentfrom each
other. Additionally, each sample had diverse characteristics that covered at3eagdifamilies

in Edwarddés fragr anp@abledtheel (Edwards, 2008

Table 3.1 Selected Odorant Samples and Their Class and Description

Odorant type| Sample| Edward® c| as s Description

Odorant 112 Mossy woods Citrus Chypré moss, citrus, floral, woody

purposely 357 Soft floral- Green Soapy, vanilla, musk, rose

made for ) : :
personal carg 413 FloralCitrus Lime, violet

product 958 OrientatFloral Lavendey coconut, anise, musk
Commercial 504 Aromatic Fougere geranium, cedar, lime, musk

cologne
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Odorant Evaluations

Descriptive Evaluation ofDdorant Sampledy aFragrance Expert

1. Sample Preparation

Throughout the course of the study, all odorant bottles were stored at room temperature.
A 0.5 mL sample of each odorant was transferred on a cotton(@tipb®, Uniliver, USA)
using a disposable 1 mL tuberculin syringe (sterilized) (Fisher Scientific Inc., PA). The cotton
swaps were preut in half length (£m). The scented cotton swab was then placed with the swab
side down in an evaluation containetiwa 3digit code. The type of container used in this study
was an amber vial scretliread bottle with a black scretop cap and a white liner (3.7 mL)
(Fisher Scientific Inc., PA). Each container was indragely and tightly closed immediately
after the sented swab was inserted.

The samples were then delivered to a fragraxpert forthe odor evaluation. The
odorant samples were held in containers at least 20 hours to allow the odorants to reach

equilibrium prior sample evaluation.

2. Sample Presentativand Evaluation

Each sample was evaluatedairandom order by a fragrance expert who had 10 years of
experience in fragrance evaluation at a fragrance house company. The fragrance expert was not
told anything abouthe cologne samples. The expesaludaed odorantsampla and generated
descriptive terms to characterize eadorantsample. Necessary referendes,fragrance
compounds, were uséd anchor and calibrate the intensity measurement eptadmerical
scale (0 = none and 5 = extremely higtensity). The evaluation sessions were conducteelin 1

hour sessions in the morning.
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Consumer Test
One hundred fifty of each male and femad&sument age of 1819 years old were
randomly selectettom 976qualifiedrespondentsvsho completedhe BigFive personality
inventory The participarg completedhe screening anthe questionnairesia an internet using

aHome Use Test (HUT) methodelailed information was provided in the section below.

RespondentSelection
Potential respondents receivedemail notifying abouanupcoming consumer test.

They were asked to complete peEruitment (screening surv@ppendix A]) andaBig-Five
personalityinventory (Appendix B) BenetMartinez & John, 1998pr personality
classification A total of 976consumers, bothmale and female, within an age range o493
years old, acroghie United StategUS) completed the personality survey and claimed to be
either men whaised cologne, fragrance, or fragranced personal care produgcidéodorants,
shave getiream, shave balm, body waslic.) orwomen were who liked the smell of cologne,

fragrance, or personal care products on oremereattractedo a manwvho uses these products.

- Big Five InventoryQuestionnaire(BFI)

Researchers used the Bigve Invenory (BFI) (BenetMartinez & John, 1998) of
personality traits to measure participant personality treits selfinventory questionnaire was
developed to assess the higider personality trait categories of Openness to experience,
Conscientiousness, Eatersion, Agreeableness, NeuroticiE@CEAN).

The questionnaire for this study contained 44 short statements representing five
personality dimensions with each personality category contairiftgstatements. The
respondents read a series of statemardsralicated how each statement represents themon a5

point Likerttype scale ranging from 1 (strongly disagree) to 5 (strongly agree).
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- Sample Preparatiorior Consumer Research

The samples were prepangsingthe same procedutesed fo descriptive angsis. All
thesamplegwith 3 digit codeswere packed, individually, in a clear bubble bag with a lip and
tape (3. 5® WUBA) to grddecthemiroen damage. Once each sample was packed in a
bag, a | abel h a v i dogto thebagcentainiegrthe Safpke be avaluaied a c e
first. Othersbags containing coded samples wieteeledB, C, D, and E, which representiu
evaluation order from™to 5". The determination of order was determined based on a modified
Williams Latin square degh (Meilgaard, Civile, & Carr2007)that allowed samples to be tested
to account for both positional and order effeéisfive samples were packed in a postage box
and sent out to consumers using the United States Postal Office (USPS). The sample set wa
assumed to arrive at the destination withi# Business days.

The test was conducted in Octobedovember 2010 when the average temperature
across country was at the range of5®&F° (National Oceanic and Atmospheric Administration
[NCDC] 2012). Thignformationsuggestedhat the fragrance sample®re not subject to undue

deterioraion during transport.

Internet Survey

Prior to the sample shipment, an email was sent to the target consumers to inform them
about their qualification. Then,taf the seples were shippe@ach consumer received another
email notifying thenthat apackagevas comingo their address and providing the test schedule
for 5 odorant sample3he test schedule indicated the dates to complete each sample. The
consumers were astk@o evaluate eackample anytime within the 3 day period assigned for that
sampleat their home, and then they were asked @uateother odorant samples in the

following 3 day periodThe onlinesurvey for each sample was only available on the spécifie
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dates. The consumers could not revisit the survey and they were not allowed to deugp make
test, if missed. The te&iok approximately 2 weeks for the consumers to complete.

On the evaluation day, respondents were asked to log in to the websitevereey
welcomed by an introduction page and then they were asheditate the survey session
(survey Ato E). Then, the consumers were asked to register the sample code appearing on the
label of the sample viand completed the questionnaires whacklessed in the following

section.

Questionnaires

Within each survey, thearticipantsvere asked to complete 6 set of questi@pendix
C). They were asked to evaluate their current emotions prior to sample evaluation. Then they
were asked to sniff a sangphnd indicate how much they liked the odor as well-avaduate
thar emotionsafter they had smelled the sample. The survey continued by gldiingpantso
indicate tle agreement/disagreement ose occasigrpotential application in personal care
products, and expectation of functional benefits. Lastly, they were asked to itlkedegree of
termassociation toward an odorant samplee survey toolR0-30 minutes to complete,

depending on personal speed.

- Emotion Questions and Modification
The ScentMové" Questionnaire (Porcheret al.,2010) for measuringarticipant
emotionwas usedThe respondents ratéhe pertinence of each of the six series of three feeling
terms to describe their feelings before and right after smelling the odorart@m linear
scale ranging from Aino feelingso treseachesr y

translatedhep a r t i catingstonursedic value from 0 to 100.
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The emotion series and their feeling terms(&jd’leasant feelinghappinesswell-
being and pleasantly surpris@d(2) Sensualitfromantic desire andin love), (3) Unpleasant
feeling(disgustedirritated, andunpleasantly surprisgd(4) Relaxation(relaxed sereneand
reassuredl (5) Sensory pleasurgostalgic amwsementandmouthwatering, and (6)
Refreshmentenergeti¢invigorated andclean).

Before analyzing the data, researchers subtracted the emotion ratings prior to odorant
evaluation from the emotion rating&ter smelling to determine the changeind i vi dual s 0

psychological states (Bhumiratana, 2010; Gibson, 2006).

- OdorantAcceptance
For the hedonic response, participants were asked to indicate how much they liked or
di sl i ked each odor-pomttscale, avinepe |l e distike extregndol9 =tke a 9

extremely.

- Agreement/Disagreement ddse Occasion

Respondents were asked to identify the level of their agreement or disagreement toward
11 different situations on afoint Likert scale (1 = strongly disagree, to 5 = strongly agide.
st at e me n tgoing fo fveal thiswaogree, wo u | d wasesed to introduaach of
the given situations that consistediaie of day, seasons, activities, and occasibhsse

situations werenodified from previous studies (Aarts, 2003; iRéau, 2004).

- Agreement/Disagreement on Potential Application in Personal Care Products
Ten personal care categories, modified from Wormuth, Scheringer, & Hungerbuhler
(2005), were presented to participants. For each personal care category, partogparasked

to indicate how much they agree or disagree on the appropriateness of a particu&s scent
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reasonable foa particular category on a@oint Likert scale (1 = disagree strongly to 5 = agree
strongl y) . Ddybuething thie ssdntiisouni tfia bl e t odwhseuseimmund i né?

introduce each product category to participants.

- Agreement/Disagreement on Expectation of Functional Benefits.

To investigate the appropriateness of functional benefits as related to odorants, 17
functional benefts were presented to participants. Participants were asked to detéringye
would have expectatiortf the specifiedunctional benefits from the personal care prodaorct
each scent they smelledl.5-point Likert scale (1 = disagree strongly, to &gree strongly) was
provided to participants to indicate their agreement/disagreement on each functional benefit.

The functional benefit items were selected from a pool of terms used in commercially
available personal care products. The terms that hathsiefinition were grouped together.
One to two terms that represent each subgroup were selected by three personal car€érexperts.
sel ect tehwmdr, acoharide o € d g defleshindg nv i g g r atdiiematp d
cl easndd g soibedd ¢ do |, hag d, iodorgp& o t e c tacteahs 86 ifonexample

(Appendix C).

- Degree ofSensoryand Consumer Terms Associatedth an Odorant
A checklist consisting of an odor strength rating and 16 sensory and consumer terms,
modified from preious studies and articles (Jellinek, 1992; Higuchi, Shoji, & Hatayama, 2004;
GleasorAllured, 2008; Zarzo & Stanton, 2009; Falk & Penning, 2012; Lindqvist, 2012a;
Porcheroet al.,2012), was usetb evaluate the scentRespondents were asked to indi¢hte
level of terms associated with an odorant using a numerical scale, ranginh#root at all, to
5 = extremeThe sixteenterms, n c | b d & d & a,vnyddd e rc b, $apiibar@ n &t yr al 06

andi ét ifarexamplee 6
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The lesponses obtained from consumers were analyzed using univariate and multivariate

statistical analysiand the responses from tlhagrance expert were analyzed using multivariate

Data Processing

statistical analysis. The univariate statistical analysis iecl@aalysis d Variance (AOV)and

multiple tteststo determine significant differencesuMvariate stastical analyses were applied

to the data sets to investigate and interpret underhglagionships amongariables and odorant

samples usin@rincipal ComponestAnalysis (PCA) as well as, relationships between two set

of variables usingartial Least Squasdregression (PLSRYheanalyses and therocedurs

are summarized (Tab&?2) and discussed in the following sections.

Table 3.2 Overview Summary for Statistical Analyses Used in This Study

Variable Significant | Relationship of variables
Category Source | Number dl(ffor?/r;ce Samples Variable
(PCA) Type(PLS)
Descriptive sensory profile Expert 18 - "H X
Emation response Consumers 6 "H "H y
Hedonic Consumers| 1 "H - X
Use occasion Consumers 11 "H "H y
Potential application Consumers 10 "H "H y
Expectation of functional benefif Consumers 17 "H "H y
Term association Consumers| 17 "H "H y

Personality Classificatiorof Consumers: AComparisonof Variables,

Standardization, and Clustering Method€hapter4)

- Data Preparation

For this studythe data was preparedcording to previous studies (McCrae & Costa,

1999; John, Naumann, & Soto, 2008); raw de&s collectednd prepared for analyses by

separating the positive and negative statement ratings. Negative statements were reversed by

subtracting the answer by 6 then taking the absolute value of the answer as the final score. For
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example, if the score is 5 then tleversed absolute score will be 1 (e.g., a score of 1 becomes 5,
2 becomes 4, 3 becomes 3, 4 becomes 2, and 5 becomes 1). Subsequerftyr featyables

(FFV) including those withreversed items were standardiz€de standardization of each item

was ane by calculating thdifference between a score and the mean gtaréhat item)

divided by standard deviatidfor that item)

To calculate five factors scores (FFS) the items within the same category were averaged
to obtain the five domains (E = Eatrersion, A = Agreeableness, C = Conscientiousness, O =
Openness, N = Neuroticism). Researchers computed these transformed five personality domains,
and subsequently, the factor scores were standardized in the same manner as the FFV.
Researchers used aabof four data sets (i.e., unstandardized FFV, standardized FFV,
unstandardized FFS, and standardized FFS) for further analyses.

The prepared data set was subjected-tadéans noshierarchical clustering methods

using XLSTAT (version 2010, Addinsoft, Neviork, NY, USA).

- Data Analysis

The prepared data sets (DS1, DS2, SDS1, and SDS2) were subjected to cluster analysis,
i .e., Wardods hi e r-rmaarnshahem@rchica tlusteringemetidsy Botha nd K
methods were uséd classify respondent persalities using different data sets: UDS1, UDS2,
SDS1, and SDS2. These clustering methods were completed using PROC CLUSTER of SAS®
(version 9.2; SAS Institute, Cary, NC, USA) and XLSTAT (version 2010, Addinsoft, New York,
NY, USA), respectively. Researalseexecute PCA by using Unscrambler® (version 9.7, CAMO
Software Inc., Woodbridge, NJ, USA) to create maps that were used to verify, evaluate,-and fine

tune classification results of clustering methods (Johnson, 1998).
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For the obtained personality clusteresearchers analyzed ratings using a GLIMMIX
model (SAS, 1998) where they treated the personality cluster as fixed effects. Respondent within
a cluster was treated as a random effect. Additionally, within each personality statement
researchers collectede difference between maximum and minimum ratings to demonstrate

variation of the obtained personality clusters.

- Data Visualization

This study incorporated spid@adar)plots to provide visual aids for comparison
between clustering methods and numidfanput variables for classification. Researchers used
the mean scores of personality variables from each classified group to create a spider plot which
they utilized to compare the differences of personality patterns betweemé)&kns and War d
clustering methods for classifying FFS variables, and-8)¢cans and War dodés cl ust
for classifying FFV.

For comparison, all four data sets were plotted in two forms (t@pfponent spider
plots and 44omponent spider plots) for a total of eiglata sets. For groups classified by
subjecting both unstandardized FFV and FFS in cluster analyses, researchers used these variables
to illustrate spider plots (represented ascdmponent spider plot) and the 44 variables were
computed to five variablesnd then used to illustratecdmponent spider plots.

The FFS illustrated five computed spider plots. Additionally, the five computed variables

were reversed to the original 44 variables and used to create spider plots.

Participant Selection Process

Therespondents then wedévided into subcategories based on demographic information
(gender and age [185, 2635, and 3649]) and personality patterns (discussed in Chaptek

total of 300 respondents were selected and participated in the study. Retyreers were
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equally and randomly selected from 6 groups (2 genders x 3 age gvddghisipnally, the
selected consumeadso represented 5 different personality patterns/@GEespondents per

personality group)

Effect of Demographic Characteristics oBIfactory Responses to Masculine
Fragrances(Chapter5b)
- Demographic Classifications
Two data sets were generated based on participant gender and age, respectively.
Researcheranalyzedeach data set for significant differersae responses, obtainedm

participants in each subgroup (j.male and female, or ag&-25, 2635, and 3649).

- Analysis of Significant Difference for the Variables of Participan®8ho had Different
Demographic Characteristics

Each data set was individually subjected to Ifsia of Variance (AOVusingthe
GLIMMIX procedure at a 5% level of significance (SAS®) performed on the varialies
odorant demographic group (i.eage and gender), and interaction of odorant by demographic
group weraused as fixed effectEachpaticipantwas included in the model as a random effect.
Mean separation tests (multiplete st s 6 ) w eto determimerif signiécant differences
among demographic groups erigt

For each response variable category, the average responses/efadioirant samples
rated by participants from different groupsere illustrated in bar charts widlmasterisk(*)

representing a significant difference between participant demographics (p<0.05).
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Effect of Personality Differences on Olfactory Resposde MasculineFragrances
(Chapter6)

- Personality Classification

The classification oparticipans based on personality was conducted using two different
perspectives. The first classification was made based on the similarity/dissimilarity of pgrsonali
patterrs of all five personality dimensions. The participants were classified into 5 personality
patterns, as discussed in Chagter

The second personality classification was made basedanof the bidive personality
dimensiors. Each dimension weused forcategorzing participarg into groups based on the
strength of personalitfwery low, low, moderate, high, and very higRarticipans who
evaluated themselves within tworee continuous levels of a personality may be combined
together if thenumber ofparticipans in each level was less than 20total of five data setsvere

generated

- Analysis of Significant Difference for the Variables éfarticipants from Different
PersonalityGroups

A total of six data sets (personality patterns aruth edi the five personality dimension)
individually subjected to Analysis of Variance (AOM3ingthe GLIMMIX procedure at a 5%
level of significance (SAS®) performed on the variabld®e odorantpersonality i e., pattern
and the five dimensions), andenaction of odorant by personality werged as fixed effects.

The respondent was included in the model as a random éffieah separation tests (multiple t

testsd) were carr i e ddetermine if significant diffprancesnorigh e me an s

persmality pattern (or personality level)
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For each response variable category, the average responses of all five odorant samples
rated by participants from different groups were illustrated in bar chartastghsk(*)

representing a significant differem@among groups of participants (p<0.05).

Influence of Pleasant Odorants on Subjective Responses: the Congruency of Odorants

and Olfactory Responsg€hapter 7)

- Data Preparation forEmotion Dimensions

The emotion ratings prior to odorant evaluationev&ubtracted from the emotion ratings
during the evaluation to reduce the impact of

analyzing the data (Bhumiratana, 2010; Gibson, 2006).

- Analysis of Significant Difference for the Variables Obtained from aipants

Each variable obtained from all participants were subjectéaabysis of Variance
(AQV), using the GLIMMIX procedure at the 5% level of significance (SAS®})letermine if
there is, at least, a significant difference on odorant samples. $dpanation tests (multiple t
tests) were carried out to compare the means if significant differences existed.

For each response variable category, average scores of five odorant samples were
illustrated in bar charts withsterisk(*) representing a sigficant difference between participant

groups (p<0.05).
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Consumer Classification Based on Olfactory Acceptance Patté@Gisapter8)

- Data Preparation:Consumer Classification Based on Similarity bfking Pattern
Thehedonic score of all 5 odorantsrate¢ each consumer were subj

hierarchical clustering method using PROC CLUSTER of $@@rsion 9.2; SAS Institute,

Cary, NC, USA).

- Internal Preference Mapping and Consumer Segmentation
The Unscrambler® 10.2 (version 10.2, CAMO Softwlae, Woodbridge, NJ, USA)

was used to conduct internal preference mapping using Principal Component Analysis (PCA) to
locate odorant samples on the map using hedonic scores of all condnraddition, the mean
hedonic score of each odorant sample femoh consumer cluster was subjected to PCA for ease
of interpretation (Schilch, 1995; Yenket, 2011).
The hedonic scores of al/l consumers were S

hierarchical clustering method of SAS® (version 9.2; SAS Institudey,INC, USA).

- Analysis ofSignificant Differences for the variables obtained from consumers

For each consumer cluster, liking data weralyed for Analysis of Varianagsing a
GLIMMIX model at 5% level of significance (SAS®)he odorant, consumer segnt, and
interaction of odorant by consumer segment were treated as fixed effects. Respondent within a
cluster was treated as a random efft#an sepration tests (multipletest9 were carried out to

compare the means if significant difference exists.

- Relationship between Specific Consumer Groups &ifhctory Responsegfor
supplementary results)

For each consumer cluster, the mean scores of collected variables toward five odorant

samples were also subjectedhie Unscrambler® 10.2 (CAMO Softwanecl, Woodbridge, NJ,
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USA) for conducting Partial Least Square Regression (PLSR) to investigate relationship between
two sets of variable@Martens & Martens, 1986)

The escriptive sensory profile obtained fr
olfactoryliking score (ndependent variables,-¥ariables) were used as predictors of consumer
variables: emotion experience, potential occasional usage, potential application in personal care
category, expectation of functional benefits and term association aglithants (dependent
variables, Yvariables). All variables were standardized prior to the PLSR analysis to eliminate

differences in scale types.

Effect of Olfactory Liking Patterns of Odorants on Associations between Consumer

Description and Odorant$Chapter 9)

- Consumer Segmentatiobsing Liking Pattern
The hedonic scoreof dveodor ant s rated by each consume

hierarchical clustering method using PROC CLUSTER of $@@rsion 9.2; SAS Institute,
Cary, NC, USA)Researcherapplied theclustering method to classifiking patterrs of
respondents. Hierarchical dendogram and cubic clustering criterion were plotted tmassist
decision making for the numbers of consumer segments based on the similéditygof
patterns

Foreach consumesegmentliking data were analyzed using a GLIMMIX model (SAS,
1998) wheraanodorant,aconsumer cluster, arahinteraction of odorant by consumer cluster

were treated as fixed effecs respondent within a cluster was treated as a raraffaot.
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- Relationship ofOlfactory Preference an€Consumer Perception of Terms Associated with
Odorant Samples

The level of associations of sensory and constrelated term$or respondents within
all corsumer clusters were analyzedAyalysis of Varance(AOV) usingthe GLIMMIX
procedure athe 5% level of significance (SAS®Yheodorant consumesegmentand
interaction ofodorantby consumesegmentvereused adixed effecs. The espondent was
included in the model as a random efféétan sepation tests (multiple-testg were carried
out to compare the meaifis significant difference existed

Mean scores for variables (sensory amhsumeirelated terms) obtained from consumer
segments were labeledth asample codé¢l12, 357, 413, 504nd 958)anda letter represert
eachconsumer segmefd, B, C, D,andE). For examplethe codel12-A represented the
sample 112 that was evaluated by consumers from segmé&hieAnean responsesall odorant
sampledrom all consumer clusters werelgacted tahe Unscrambler® 10.2 (CAMO Software
Inc., Woodbridge, NJ, USA) for conducting Principal Component Analysis (PCA). The columns
represented collected variables where the rows represented odorant samples. The P&A, using
correlation matrix, wassedfor generating perceptual map for sensory and consusredeged

terms associated with the five odorants

- Correlation Analysis of Odorant Liking toward a Set of Terms Associated with Odorant
Samples
Researchers calculat&®arson correlationoeffidgents using thROC CORR function

(SAS ®) to investigate correlations between odorant liking scores of all five consumer segments
and their association level of sensaryd consumeirelated terms at 95% confidence interval.

Terms that highly correlated 0 o dor ant liking (rOb90Db)o wer e
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prevent them from biasinfyurther analysidy including multiple collinear terms that basically

were used by consumers as surrogates for liking

- Relationship of Hedonicity to Sensory and ConserRelated Terms of Odorant Samples

For each odorant sample, the mean scores of odorant liking and association level of
sensoryand consumerrelated terms of alfive consumer segments were subjectedthie
Unscrambler® 10.2 (CAMO Software Inc., Woodbridfel, USA) for conducting Partial Least
Square Regression (PLSR) to investighterelationship between two sets\@#riables(Martens
& Martens 1986). The sensory and consumetated termsiidependent variables,-¥ariables)
were used as predictors ah odorant liking (dependent variablesvariable).In addition, &
variables were standardized prior to the PLSRaoalrelation analysis to eliminate differences

in scale types.

Prediction of Fragrance Acceptance Patterns Based on Demographic anddPality
Characteristics(Chapter 10)

- Data Preparation
The 9point hedonic scores were transformed by whether the scores fell within the range

of dislike extremely to neither like or dislike-BLpoints), or the range of like slightly to like
extremely(6-9 points). The transformed values were O (if the hedonic score was lower than 6)
and 1 (if the hedonic score was equal or higher than 6), and the new values represent whether the

consumers disliked or liked odorant samples, respectively.

- Logistic Regression

Researchers usddgistic regression analysfer predicting the binary response (dislike

and like) by using demographic and personality information as predid@besdemographic
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information consisted of two categorical variablage (18-25, 2635, and 3649 years oldand
gender Each computed consumer personality characteristics (gpgnness of experience,
conscientiousness, extraversion, agreeableaassneuroticism) consisted of 5 points indicating
a personality level from low (1) to high). The computed characteristics were used because the
use of the full 44 variables would have made the analysis cumbersome in this case.

Scientists used Bgistic regression analysis R®OC LOGISTIC) in SAS to investigate
the effectiveness adn individual demographic and personality segmentagarsinglevariable
model) for explaining consumer liking and predicting consumer liking based on those
segmentation criteria. The parameter estimate, probabilitydPrand odd ratio were shown to
indicateeffectiveness of each segmentation criterkeor these analyses, age-28, females, and
scores of 1 on personality traits were used as baseline scores for comparing differences versus

other ages, gender, or scores respectively.
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SECTION 1: CONSUMER
SEGMENTATIONS AND SELECTION
BASED ON PERSONALITY PATTERN
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Chapter 4 - Personality Classificationof Consumers A Comparison

of Variables, Standardization, and Clustering Methods

Abstract

The use of personality trait measurement is increasing in sensory evaluation for linking
certain variéles (i.e., consumption behavior and product preferences) to particular attributes. For
this study, 976 consumers rated agreement on 44 statements from-feeBiigventory using a
5-point Likerttype scale. Data handling methods for personality segt@miaere compared:

(a) original 44 variables versus the five computed personality variables, (b) standardization
versus nosstandardization of data, and (ke ans ver sus War dos hierarc
method used with Principal Component Analysis (PCA).

Results indicate using the five computed variables in mapping gave higher percentages of
explained variability due to the small number of input variables. However, maps created from the
44 individual variables illustrated thparticipans were distribigd throughouand separated
visuallyinto groups. Standardization of the data set did not affect mapping or classification. K
means and Warddés clustering methods provided
data set.

Results suggest that whasing the BigFive personality traits measurement, the original
44 unstandardized variables andréans clustering should be used for obtaining consumer
segmentation because it captures variability from all 44 variables obtained from a large

popuktion. The maps were easy to sepafga€icipans into groups.
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Practical Applications

This study suggests that full data setther than computed variables should be used as
when conducting consumer studies using personality traitstfrerBigFive personaty
measurement tookurther it is not necessary to standardize the data saving additional time in
data preparatiordoweverthe clustering method for placing consumers into personality groups

does impact the studynd lased on this study, researcheroremend kmeans clustering.

Introduction

Individuals possess a set of characteristics called personality, and those characteristics
influence each personds pattern of thought, e
tend to be stable over timéhere emotions, are more transient (Revelle & Scherer, 2600).
decades, researchers in psychology have conducted studies on personality (Goldberg, 1990) and
developed several trait theories explaining and classifying personality structure. One fpgrsonal
trait theory describes personality traits in a fdimmension personality framework known as the
ABiFg veodo of human per s on aldimengion$ ikludedektravergion 19 9 0)
(sociable, assertive, talkative), neuroticism (anxious, itatadmotional), agreeableness
(sympathetic, kind, understanding), conscientiousness (organized, reliable), and openness to
experience (creative, imaginative, innovative) (Goldberg, 1990; McCrae & Costa, 1999).

Researchers developed numeroussgibrt gestionnaires and currently use them for
research on personality. The questionnaires consist of 18 to 200 trait adjectives or statements
relating to the fivedimensions of personality (Costa & McCrae, 1992; McCrae & Costa, 1999;
Salgado, 2003)r'he collectd responses were averaged within each personality category and
presented as fiveomprehensive dimensions (Bemdartinez & John, 1998; McCrae & Costa,

1999). Researchers studying the understanding of relationships between personality and other
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personalvai abl es, e.g., behavior (O6Malley & Gill e
widely use selreport questionnaires as part of their research.

Certain sensory and consumer studies use personality traits to classify consumers into
groups and explaithe underlying principles of consumption patteM&(sink,Steven, &
Sonka 2004) and product preference (Rétiveau, 2084yvever, esearchers should apply Big
Five personality factors for consumer segmentation with caution because thepfiesentatie
personality factors were computed from numerous items on the questionnaire. The responses of
one individual for each item may be affected by this computation (i.e., the consumers who
received the same level of extroversion may respond to the itemsxtanezsion category
differently). Consequently, sensitivity needed to differentiate individuals may be reduced and
affect the research findings.

Researchers use clustering techniques to classify consumers with similar response
patterns. HoweveiYenketet al. (2011) suggest that researchers must use various clustering
methods, and therefore, determine which method works best for a specific data set and
objectives. Researchers commonly u-$sneansWenr d6s h
hierarchicac | ust eri ng method in sensory and consume
groups data points into clusters in a nested sequence of clustering (Johnson, 1998). Hewever, K
means nothierarchical clustering method groups data points into clusters bydissigilarity
measurement to measure the distances between each point and the cluster seeds (Johnson, 1998).
Additionally, information obtained from cluster analysis may be used along with principal
componerg analysis (PCA), which visually displays distt groupsn various dimensions

(Baxter, 1995).
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There are two data preparations for personality comparison: standardized data and
unstandardized dat&chmittet al.(2007) converted raw original personality scores to
standardized scores for ease of iptetation and comparison. However, Johnson (1998)
recommended standardization of data should be arslgadvhen measured variables are in
completely different units.

This studyob6s objective investigates the be
assessnrg. The objectives were to compatata handlindor consumer segmentation usihp
the original 44variables versuBve computed personality variable®) standardizedersus

unstandardizedatg and3) k-meansversusWar d 6 s hi er ar chdscal cl uster.

Materials and Methods

Participants
A total of 976 male and female respondents across the United States (US)-&@ed 18
years participated in this study; respondents had experience completing questionnaires via the

internet.

Questionnaire
Researcherssed the Bigrive Inventory (BFI) (BeneMartinez & John, 1998) of
personality traits to measure participant personality tréfts selfinventory questionnaire was
developed to assess the higider personality trait categories@penness to experience,
Conscientiousness, Extraversion, AgreeableraasiNeuroticism(OCEAN). Prior research
demonstrates BFI to be a quick and efficient personality assessmentBetieaez & John,
1998), thus scientists from various countries apply this assessment t@skearch (Schmitt

al., 2007).
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The questionnaire for this study contained 44 short statements representing five
personality dimensions with each personality category containirtystatementBenet
Martinez & John, 1998)heparticipans read a sés of statements and indicated how each
statement represents them onaoint Likerttype scale ranging from 1 (strongly disagree) to 5
(strongly agree).

For this study, researchers conducted theisedntory survey via the internet. The
internetbasel version of the questionnaire provided equivalent results when compared to a
paperbased version intern of distributions, validity, and personality structure (Salgado &
Moscoso, 2003; Rittest al.2004; Holden & Troister, 2009). Additionallgarticipans perceived
the internetbased version as more comfortable and less intimidating when compared to a

conventional papebased questionnaire (Salgado & Moscoso, 2003; Rittal.,2004).

Data Preparation

For this study, researchers conducted data preparaticording to previous studies
(McCrae & Costa, 1999 ohnet al.2008); they also collected raw data and prepared it for
analyses by separating the positive and negative statement ratings. Negative statements were
reversed by subtracting the answer kijiéh taking the absolute value of the answer as the final
score. For example, if the score is 5 then the reversed absolute score will be 1 (e.g., a score of 1
becomes 5, 2 becomes 4, 3 becomes 3, 4 becomes 2, and 5 bec&ubsefuently, fortjour
variables (FFV)including thosewith reversed items were standardiz8ndardization of each
statement (itemyvas done by computing tlikfference between aare and the mean score (for
that item)by standard deviatiotior that item)

To calculate five fetors scores (FFS) the items within the same category were averaged

to obtain the five domains (E = Extraversion, A = Agreeableness, C = Conscientiousness, O =
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Openness, N = Neuroticism). Researchers computed these transformed five personality domains,
andsubsequently, the factor scores were standardized in the same manner as the FFV.
Researchers used a total of four data sets (i.e., unstandardized FFV, standardized FFV,

unstandardized FFS, and standardized FFS) for further analyses.

Data Analysis

The preared data sets (DS1, DS2, SDS1, and SDS2) were subjected to cluster analysis,
i .e., Wardods hi e r-maanshdahem@rchical tlusteringemethadg Bothn d K
methods were conducted to clasgrticipantpersonalities using different data sé#®S1,
UDS2, SDS1, and SDS2. These clustering methods were completed using PROC CLUSTER of
SAS® (version 9.2; SAS Institute, Cary, NC, USA) and XLSTAT (version 2010, Addinsoft,
New York, NY, USA), espectively. Researchers condud®iA by using Unscramét®
(version 9.7, CAMO Software Inc., Woodbridge, NJ, USA) to create maps that were used to
verify, evaluate, and finrtune classification results of clustering methods (Johnson, 1998).

For the obtained personality clusters, researchers analyzed raingalGLIMMIX
model (SAS, 1998) where they treated the personality cluster as fixed dfftisipans within
a cluster weréreated as a random effect. Additionally, within each personality statement
researchers collected the difference between maxiand minimum ratings to demonstrate

variation of the obtained personality clusters.

Data Visualization
This study incorporated spid@adar)plots to provide visual aids for comparison
between clustering methods and number of input variables for elatisifi. Researchers used

the mean scores of personality variables from each classified group to create a spider plot which
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they utilized to compare the differences of personality patterns betweemé)&kns and War d
clustering methods for classifying=b6 variables, and 2fylne ans and War dodés <cl ust
for classifying FFV.

For comparison, all four data sets were plotted in two forms (t@pfponent spider
plots and 44omponent spider plots) for a total of eight data sets. The FFS illudireted
computed spider plots. Additionally, the five computed variables were reversed to the original 44

variables and used to create spider plots.

Results and Discussion

Comparison of Cluster Analysis Results Generated from Standardized and
Unstandardizedvariables

Results indicated that within the same classification method the participants were
classified in the same group whether the data were standardizedtandardized. The
classified groups are illustrated in PCA plots (Figutdsand4.2). ThePCA plots of
standardized and unstandardized data are almost identical regardless of rotation and distribution
of the data points. Baxter (1995) suggests that results obtained by unstandardized and
standardized data often will be very similar if no presasfooutliers exists. However, in this
study the PCA plot of unstandardized data tended to illustrated more distance between each point
and does not require the extra step of standardizatlmrefore, researchers used unstandardized

data for further angkes.
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Figure 4.1 The PC Plots of 44Personality Iltems (FFV): (a) Classified Standardized Data

by Wardbés Clustering Method; (b)) Classified
Method; (c) Classified Standardized Data by KMeans Clustering Method; (d) Classified
Unstandardized Data by KMeans Clustering Method
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Figure 4.2 The PC Plots of FivePersonalty Items (FFS): (a) Classified Standardized Data

by Wardodés Clustering Method; (b) Classified
Method; (c) Classified Standardized Data by KMeans Clustering Method; (d) Classified
Unstandardized Data by kkMeans Clugering Method

Comparison of Clustering Methods for Personality Segmentation

Results from the PCA maps indicated that using the 44 variables for participant
personality classifications tended to make distinguishing groups of participants difficult because
the classified groups overlapp@egure4.1). However, because FFV provides high variahility
using only the first two principal cgmonents (PC) probably is nehough to capture pacipant

variability( O4 0% variabil ity ex.pnlcanirastettte POAyplots foreFFS i r st

provided better visual aids for discriminating personality groups among participants @Rjure
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The first two PCs explained variability are 74% (unstandardized alath$9% (standardized
data).
Ingenera, Kmeans cl ustering method provides bett
clustering methods, or other clustering methods, when used to classify a large datia set (
Murty, & Flynn, 1999;Kuo, Ho, & Hu,2002).However, the classification results vdrgsedn
the initial seeds (Jaiet al.,1999; Kuoet al.,2002). Prior to clustering with the-Keans method,
most researchers use the integration of a hie
method to determine initial information (Punj & Steward, 1983; Kai@l.,2002;Kleijnen et al.
2004). Consequently, the classifications made bydans clustering methods tended to
discriminate personality patterns better than the classifications made bg Warcc | ust er i ng
methods (Figurd.2). PC maps for FFS clearly differentiated the personality patterns for each

group(Figure4.2).

Comparison of Cluster Analysis Results Generated from FFV and FFS
Wa r d 6 s-meamsdlustering methods provided similar rssfalr classifying FFS.
Both methods segmented personality into five almost identical patterns (Mdisrsi4.4).
The spider plots created from FFS illustrated certain similarities between groups 1 and 2, and
varying similarities among groups 3, 4, @ndHowever, when researchgistted the 44
variables in spider plot¢he five classified groupsr esul t s fr om-meang) h War doés
appered slightly different from eaabther. Therefore, the five computed spider plots did not

provide a visual plathat differentiated as well as thd original variables.
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W-1 (n=402) W2 (n=234) B (n=150) W-4 (n=61) W-5 (n=129)

Figure 4.3 Personality Patternsof FiveCopput ed Vari abl es Cl assi fied
Clustering Method lllustrated Using Spider Plots of Five Computed Variables and Plots of

Five Computed Variables Reversed to Original 44 Variables

K-1 (n=247) K (n=221) K3 (n=244) K-4 (n=147)  K-5(n=117)

Figure 4.4 Personality Patterns of Five Computed Variables Classified by #Means
Clustering Method lllustrated Using Spider Plots of Five Computed Variables and Plots of
Five Computed Variables Reversed to Original 44 Variables

63



Researchers found a notable difference between both classification methods when using
FFV in cluster analysiggroup 4f r o m Wa k-ohéass clasterihg methods wgifferent in
level ofpersonally scoresGr oup 4 cl assified by Wardads cl ust
higher level of each personality itetman group 4 classified lifie k-means clustering method.
UsingFFV for personality classification providetearpersonality group diffemces for
both clustering methods (Figu4es and4.6). The visual differentiation among groups using all
44 variables to classify personality groups is much greater in Fig 4.5 and 4.6 than in Fig. 4.3 and
4.4 suggesting that using only the five calculatedescoesults in a compression of the data and
less ability to classify consumers into distinct personality grotipss,classifications made
using FFV to segment personality patterns provigdede distinctiveclassification groups than

the classificationsnade using FFS.

W-1 (n=335) W2 (n=259) W3 (n=135)  W-4 (n=128)  W-5(n=119)

Figure45 Per sonal ity Patterns of 44 Variables CIl a:
lllustrated Using Spider Plotsof Original 44 Variables and Plots of Transformed Five

Computed Variables
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K-1 (n=245) K2 (n=261) K3 (n=136) K4 (n=171) K-5 (n=163)

Figure 4.6 Personality Patterns of 44 Variables Classified by KMeans Clustering Method
lllustrated Using Spider Plots of Original 44 Variables and Plots of Transformed Five
Computed Variables

Personality Pattern oParticipants

The analysis indated the five classified personality patterns were significantly different
in all 44 statements. Openness to experience responses were rated to be ‘nigtleaatess
participans from the 5 personality patterns. On the other hand, Extroversion, Agrees)land
Neuroticism were the dimensions that mainly distinguished the 5 personality patterns from each
other due to the larger range of ratings (difference was < 2 points frepoiatscale). The five
personality profiles are illustrate8pplementaryrable4.1) and described below.

Personality pattern 1 (Extreme personality: very open, responsible, exdébvert
agreeable, and emotionally stable): theaeicipans characterized themselves to be extreme in
most of 44 statementBarticipans perceivel themselves to bereative, artistic, responsible, and
reliable, and tended to lemergetic and tadtive; however, they can lbeserved andhy. They

also tended to blend and considerate, and they seemed to be calm in most situations.
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Personality patta 2 (Slightly extreme personality: very open, extrosgrand
agreeable)participans characterized themselves to be similgradicipans from personality
pattern 1. However, the statements associated with personality traits were rated slightly lower
thanparticipans from pattern 1Participans from this group rated themselves to be high in
extroversion and agreeableness.

Personality pattern 3 (Slightly extreme personality and neurpacdicipans evaluated
themselves with statements associatét personality traits similar tparticipans from
personality pattern 2; however, in general they were more responsible. Also, they were slightly
emotionally unstable (neurotic).

Personality pattern 4 (Emotionally ambivalem@rticipans evaluated thegelves with
statements associated with personality traits to be moderate in all 44 stat€ieamtg this
group did not see themselves as extreme in any particular personality trait across any of the five
personality dimensions.

Personality pattern 5 (Emtionally ambivalent and neurotic): In genegasticipans
claimed to be somewhat open to experiences, conscientious, exddoaart agreeable. The
participans from this group were the most emotionally unstable (neurotic) as compared to the

other grops.

Conclusions

Results indicated that data standardization is not necessary when the data was conducted
using a single scale typklaps created from thfieve computed personality items gave a higher
percentage explained and visually separated the gnotyes dimensionsHowever,
information apparently was lost when compared talthpersonality itemslustering because

those clusters were more obviously different from each other than clusters of consumers
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determinedising only the five computed variaslIn part, perhaps because of tame data set
theK-means <clustering method appeared to provi de
method. This selectedassification procedure providedtotal of 5 personality pattertizat

could be sue in future product research with consumers.
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Supplementary Results for Chapter 4

Supplementary Table4.1 Average Response of Participants from Five Classified

Personality Patterns on BigFive Inventory Questionnaire

Personality Trait Pattern* Differe.nce
1 2 3 4 5 (Max-Min)

Openness to Experience:
Ol Has an active imagination 477% | 4.19° | 4.32° | 3.79° | 3.70° 1.07
O2 Is curious about many different things | 4.94* | 4.56" | 4.57° | 3.84° [ 4.20° |  1.10
O3: Is ingenious, deep thinker 4.77% | 4.02° | 4.34° | 3.65° | 3.63° 1.13
O4: Is inventive 4.83* | 3.91° | 4.11° | 3.49° [ 3.50° | 1.34
O5: Is original, has new ideas 4.91° | 4.12" | 4.28" | 3.60° | 3.60° | 1.31
O6: Is sophisticated in art, music or literatur] 4.45% | 3.28" | 3.21° | 3.12° | 2.62° 1.83
O7: Likes to reflect, play with ideas 4.91% | 4.23° | 4.21° | 3.60° | 3.67° 1.31
O8: Prefers work that is routine 2.26° | 3.00™| 2.72°| 3.21° | 3.63* | 1.38
O9: Values artistic, aesthetic experiences | 4.72% | 3.84° | 3.96° | 3.40° | 3.25° |  1.47
010 Has ew artistic interests (R) 4.06% | 3.19° | 2.96" [ 2.98" | 3.17° 1.11
Conscientiousness:
CLl Is a reliable worker 4,98 | 4.63*° [4.85"| 3.93" [ 453°| 1.05
C2 Does a thorough job 4.94% | 4.47°°| 4.66" | 3.74° | 4.35° | 1.19
C3: Does things efficiety 4.96% | 4.40™ | 4.64° | 3.72% | 4.28° 1.24
C4: Makes plans, follows through with them| 4.98% | 4.42° | 4.43" | 3.49% | 3.95° 1.49
C5: Preserves until the task is finished 4.94% | 4.47° | 4.47° | 3.51% | 4.15° 1.42
C6: Tends to be disorganized (R) 4.83° | 3.95° | 4.06" [ 2.74* | 3.85" | 2.09*
C7: Tends to be lazy (R) 4.98° | 4.05° | 4.17°| 3.09* | 3.50° 1.89
C8: Can be somewhat careless (R) 4.64° | 3.51° | 3.89°| 2.72% | 3.48° 1.92
C9: Is easily distracted (R) 4.68° | 3.58° | 3.57° [ 2.67°| 2.92* | 2.01*
Extraversion:
EL Is full of energy 4.91% | 4.19° | 4.09° | 3.00° | 2.88° | 2.03*
E2 Generates a lot of enthusiasm 4.96° | 4.23" | 3.89° | 3.60%[ 3.35Y | 1.61
E3: Has an assertive personality 4.47% | 3.86° | 3.62° | 3.63" | 2.77° 1.70
E4: Is outgoing, sociable 4.91% | 4.33° | 3.94° | 3.30% | 3.00° 1.91
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Supplementary Table4.1 (Cont.)

Personality Trait Pattern* Difference
1 2 3 4 5 (Max-Min)
ES5: Is talkative 4.60° | 4.00° | 3.40° | 3.35° | 2.80" 1.80
E6: Tends to be quiet (R) 453% | 4.19° | 2.98° | 2.95° | 2.22¢ 2.32*
E7: Is reserved (R) 3.64% | 3.56% | 2.51™| 2.74" | 2.17° 1.47
ES8: Is shy, inhibited (R) 477% | 4.05° | 3.28° | 2.98° | 2.35° 2.42*
Agreeableness:
Al: Likes to cooperate with others 483% | 433" [4.17™| 3.42° | 3.98° 1.41
A2: Has a forgiing nature 470° | 4.07° | 4.11° | 3.37° | 3.88° 1.33
é&érljoc;]oensiderate and kind to almost 408 | 453 | 457 | 358 | 4470 1.40
A4: Is generally trusting 487% | 453" | 4.43° | 3.19° | 4.08° 1.69
A5: Is helpful and unselfish with others 4.94% | 4.42° | 4.43° | 3.42° | 4.13° 1.52
A6: Starts quarrels with others (R) 4.98% | 4.19° | 4.45° | 2.86° | 427 | 2.12*
A7: Tends to find fault in others (R) 4.83% | 3.98"° | 3.60° | 2.84° | 3.32° 1.99
A8: Is sometimes rude to others (R) 483" | 3.84° | 3.96° | 2.58° | 3.72° 2.25*
A9: Can be cold and aloof (R) 4.83% | 4.07° | 3.40° | 2.58° | 3.32° 2.25*
Neuroticism:
N1: Can be moody 1.45° | 2.88° | 3.17| 3.74% [ 3.40° |  2.30*
N2: Can be tense 1.49c| 3.14° | 2.89° | 3.65* | 3.92° 2.43*
N3: Gets nervousasily 1.28° | 2.51° | 2.26° | 3.21° | 3.90° 2.62*
N4: Is depressed, blue 1.06° | 1.77° | 1.62° | 3.16% | 2.73" 2.10*
N5: Worries a lot 1.30° | 2.42° | 2.28° | 3.26° | 3.63° 2.34*
N6: Remains calm in tense situations (R) | 1.17c| 2.05"° | 1.83" | 2.63* | 2.80? 1.63
N7: Is emotionally stable, not easily upgg) | 1.19° | 2.09° | 1.62° | 2.70° | 2.68° 1.51
N8: Is relaxed, handles stress well (R) 1.11° | 2.14° | 1.83° | 2.74% | 3.03° 1.93

* The numbers listed &old were the highest ratings where the numbeedisdtalic andunderlined

were the minimum value across the 5 personality clusters. The difference between maximum and
minimum were collected and presented in the Table.

** The personality ratings were evaluated using@ot Likert scale where 1 =reingly disagree, and 5
=stronglyagred east square means with the same | etter
= 0.05 as determined by multipkeessts for least significant difference (LSD) mean separation test.

*** The (R) listed after personality statements representedegative statements prior to converting for

data analysis.

71



SECTION 2: CONSUMER
SEGMENTATIONS AND UNDERSTANDING
CONS UMEBLFACTORY RESPONSES
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Chapter 5 - Effect of Demographic Characteristicson Olfactory

Responses to Masculine Fragrances

Abstract

Demographic characteristics (i.e., age and gender) have an imp&kmgmand fragrance
usage Commercially available &igrances armade and targeted to specific populations (e.qg.,
masculine, feminine, unisex, teenage, etécjentists primay conductfragranceresearch by
focusing on how theedemographic characteristics aff@ttysiological and psychological
responses, i.e., preference and emotibliasvever the study of how demographic factors
affected thoughts, perceptions, and expemntatf individuals (e.g.whetherthe scents are
congruent with a product and the exja¢ion of functional benefits)as notbeeninvestigatedin
order to understand the influence of demographic characteostioiactory induced product
expectationsthis researchnvestigate thénfluence of (1) age and (2) gender on respotwses
olfactory stimuliin regards tdiking, emotion, perceptions, attitudes, and expectation of
individuals.

Results indicated that age and gender differences did notlé#fegt emotion, attitudes,
and expectations of individuals toward the same odorant. However, personal differences
influenced how individuals used the scalkge had less effect on scale responses than did
gender.These findingshow thatage and gender wenet particularlyinfluential factors on
liking or other responseelated toodor perceptionThus, simple dmographic segmentation

may notbean appropriatéor consumer segmentatiamfragrance research.
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Introduction

Understanding how individuals deeideledbn or consurption ofa product habeen
widely investigated and developed within food choice and consumption csffeeptham &
Heaven, 1999; Pettinger, Holdsworth, & Gerber 2004; Eertmaci®ir, Vansant & Bergh
2005).Scientists understartle selection process as@mplex process that related to product
orientationandcan be categorized into two main categoriesth@)intrinsic product
characteristics (e.ga sensory profile of a produaij (b) extrinsicvariablesle.g,a per sonos
attributes, such as cognitive information and other personal factors) (Shepherd & Sparks, 1994;
Eertmanst al.,2005).

Demographic characteristics consist of individual demographics égey.gender,
ethnicity, education level, and income), psychatagand physiological characteristics (i.e.
personality traits, moods, emotions, attitudes, and behaviors) (Rétiveau, 2004; Eettatans
2005; Honkanen, Olsen, & Myra, 2006) social classhousehold information (e.gaumber
and age of children, mital status, etc.), as well as location and other geographical aspects
(Dommeyer & Gross, 2003; Frasmit_ubetkin & Melnikow, 2007; Honkanemt al.,2006;
Rentfrow Goldberg & Zilca, 2011; PescudPettigrew Donovan Cowie & Fielder, 2012).

In most cass, emographics and psychological factors are applied in consumer research
involving consumer segmentation (Wedel & Kamakura, 1998; Honkenhah,2006).
Consumer similarity within the sangeoup or consumatissimilaritiesacross groups can be
used fo interpreting and explainingariables, e.gindividual sensory perceptions, preference,
and acceptancé-rst, Connors, Bisogni, Sobal, & Falko96; Pettingeet al.,2004; Rétiveau,
2004; Eertmanst al.,2005) of products, prices, and promotion (B2&nEnnis, 1987; Dickson
& Ginter, 1987; Tynan & Drayton, 1987; Wind, 1978; Funk & Phillips, 1990; Gehrt, 1999;

Franks et al.,2007; Honkaneet al.,2006; Rentfrowet al.,2011).

74



According toHonkaneret al. (2006)demographic segmentati@merges age most
prevalent criteria for consumer segmentation, which is suitable for a specific product
category/market study. Resatibtained from demographic segmenta@oeeasy to understand
and interpret (FitzGerald &rnott, 1996). In fragrance research, étample, ageand gender
are important factors fanotivationsin fragrance use, as well as preference (Bain, 1997,
Graham, 2000; Rétiveau, 2004).addition, researcblearly shows that amenindicate higher
interest in scents than men (Herz & Cahi97; Herz & Inzlicht, 2002Herz,2004).

Most fragrance researt¢tasfocused on emotial effecs and preference afdors
(Rétiveau, 2004; Gilbert, 2008; Donna, 2009; Zarzo, 20idqvist, 2012a; Lindqgvist, 2012b;
GleasorAllured, 2010).In addition, rsearch alstdas showrmow individuals associate terms
and odor descriptors with fragranc&eéiveau2004;Jellinek 1992; Zarzo & Stanton 2009;
Donna 2009Lindqvist, 2012a; Lindqvist, 2012landhow scents impact perceptions regagd
physiological and gychological effect§lellinek 1951; Jellinek 1997; Zarzo & Stanton 2009)
and occasional usage (Rétiveau, 20Bwever, no researchias found on howcent impacts
the expectation of product performarasrelated to functional benefjtaor is thera gudy
related to thelfactorycongruency with personal care produyethichis primarily driven by the
presence of scents.

Numerous studies widely cover thigeet of demographic characteristios) a persod s
consumption decision for bothragrancepreference and consumption usag@eg., Lindgvist,
2012a & 2012h)Howeverstudesof how demographic factors affe
perceptionsd.g.,product congruency, expectation of functional benefits, and term association

with odorants) were ndound Thus the objectivesof this study were tnvestigate the
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influence of (1) age and (2) gender on responses regarding individual preference, perception, and

functionalexpectatiorof fragrances

Materials and Methods

Participants
A total of 300 paicipants were selected from 976 nsded femalsacross the United

StategUS)who completed personality surveyMale participants wergdividualswho use
cologne, fragrance, or fragranced personal care products (e.g., deodorants, shave gel/cream,
shave balm, body wash, etc.) and female participants imelieidualswho liked the smell of
cologne, fragrance, or personal care products on men or find themselves attracted to a person
who uses these producks screening surveyAppendix A and the bigfive inventoryfor
personality classificatiofAppendix B were usedn participantselection

Researcherdivided participans into subcategories based on demographic information
gende and age group (185, 2635, and 3649). Fifty participants from eackubdemographic

(2 genders x 3 age groups) were randomly selected to participate in this study.

Odorant Selection

To reduce the variability of the gender association category of fragrance, this study
focused onlyo nmasculin@ odorantsOdorant samples we selected from a pool of odorants
used formalepersonal care products. Researchers seléutedepresentative odorant samples
andonecommercially available cologne for this study. The sampletadtorycharacteristics
that smelled different froreach other. Additionally, each sample had diverse characteristics that

covered atleast2 subf ami lies in Edwardso6 f Bagrance wh
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Table 5.1 Selected Odorant Samples and Their @iss and Description

Odorant type| Samplel Edwar dsé cl Description
Odorant 112 Mossy woods Citrus Chypre: moss, citrus, floral, woody
made for 357 Soft floral- Green Soapy, vanilla, musk, rose
male
personal care 413 Floral-Citrus Lime, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougeére: geranium, cedar, lime, musg
cologne

Sample Preparation

Throughout the study all odorant bottles were stored at room tempe&tigetists
transferreda 0.5 mL sample of each odorantto@a cotton swab (Qtips®, Uniliver, USA) using a
disposable 1 mL tuberculin syringe (sterilized) (Fisher Scientific Inc., PA). The cotton swaps
were precut in half, length wise (4 cm). The scented cotton swab was pladetheiswab side
down in an evaluation container and labeled withdig® code. The type of container used in
this study was an amber vial scrtflwead bottle with a black screwp cap and a white liner
(3.7 mL) (Fisher Scientific Inc., PA). Each continvas tightly closed immediately after the
scented swab was inserted.

Researchensackedal samples individually in a clear bubble bag with a lip and tape
(3.5x4 in) (Staple®, USA) to protect from damage. Once each sample was packed in a bag, a
labelha i ng a | etter AAO0O was placed onto a bag to
other labels (B, C, D, and E), represegevaluation order from™to 5", were placed on
samples by the assigned presentation order according to the \Afilloalified Latin square
design (Meilgaard, Civile, & Carr, 2007). All five samples were pdéhe postage box and
sentto participants using the United States Postal Office (USPS). The sample set was assumed to

arrive at the destination within3 business days
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The test was conducted when the average temperature across country was at the range of
42-56 °F (National Oceanic and Atmospheric Administration [NCDC], 2012). This information

provided assurance that the fragrance samples had not deteriorated dosiogrtra

Internet Survey

Prior to the sample shipmemnésearchersent an email to target consumers informing
them about their qualification. Adr the samples were shippegich participant received another
email notifying them about the package they wereeceive and provided the test schedule for 5
odorant sample§.he test schedule indicated the dates to complete each sample. The participants
were asked to evaluagesample anytime within the 3 daghotted to each sampé their home.
They were askito evaluateach additional sample the following3 dayperiods The online
survey for each sample was available only on the specified dates. The participants could not
revisit the survey, and they were not allowed to do a rogkiest if missed. Thest was
available for 2 weeks for participants to complete. On the evaluatienpaticipans were
asked to log in to the website and enter3ulgit sample code appearing on the label of the

sample vial to access the survey.

Questionnaires

Within each survey, the participants were asked to complete 6 sets of questions
(AppendixC). They were asked to evaluate their current emotions prior to sample evaluation.
Then they were asked to sniff a sample and indicate how much they liked th&lexlowere
asked tae-evaluate their emotions after they had smelled the sample. The survey continued by
asking participants to indicatke degree of term association toward an odorant sample as well as

their agreement/disagreement on stat@sienuse occasigrpaential application in personal
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care products, and expectation of functional bendits. survey took about 280 minutes to

complete, depending on personal speed.

Emotion Questions and Modification

The ScentMové" Questionnaire (Porcheret al.,2010 was usedor measuring
participant emotionParticipans ratel the pertinence of each of the six series of three feeling
terms to describtheir feelings before and right after smelling the odorant on@ribnear
scaler angi ng f r om vienroy fienetlei nnsges of eteol ifinrgsearchersT o ma x

translated the participaritsatings to numeric valwsdrom 0 to 100.

Odorant Acceptance

For the hedonic responggarticipants wreasked to indicate how much they liked or
disliked each odord samplé smell on a Qoint scalewhere 1= dislike extremelyto 9= like

extremely.

Degreeof Sensory and Consumer Terms Associated with an Odorant

A checklist consistg of an odor strength rating adé sensory and consumer terms,
modified from pevious studies and articlede{linek, 1992Higuchi, Shoji, & Hatayam&004;
GleasorAllured, 2008;Zarzo & Stanton, 200¥alk & Penning, 2012;indqvist, 2012a,;
Porcheroet al.,2012), was used as evaluationtool to measure sensory associations.
Participans were asketb indicate the level of terms associated with an odorant using a

numerical scale, ranging frofin= not at allto 5 = extreme

Agreement/Disagreement orJse Occasion
Participans were asked to identify the level of their agreenoentisagreement toward

11 different situations on afwint Likert scale (1 = strongly disagrée 5 = strongly agree). The

set of given situationsorsisted of time of day, seasons, activities, and occaaiwhsvas
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developed and modified fropreviousstudies(Aarts 2003 Rétiveayy2 004 ) . The quest.
youaregoi ng to wear this cologne, when would you

statement to participants.

Agreement/Disagreement on Potential Application in Personal Care Products

Ten personlecare categoriesnodified from WormuthScheringer, & Hungerbihler
(2005) were presented to participants. For each personal care category, participants were asked
to indicate how much they agree or disagreéhemppropriateness @f particulaiscent © be
includedin a particular category on agwint Likert scale (1 = disagree strongly to 5 = agree

strongly).

Agreement/Disagreement on Expdation of Functional Benefits

To investigate the appropriateness of functional bereitslated to odorantd7
functional benefits were presented to participaPsticipants were asked to determine if they
would have expectatiorsf functional benefits from the personal care product each gwnt
smelled representel 5-point Likert scale (1 = disagree striygo 5 = agree strongly) was

provided to participants to indicate their agreement/disagreement on each functional benefit.

Data Analysis

Data Preparation forEmotion Dimensions
Before analyzing the dateesearchersubtractedhe emotion ratings prido odorant
evaluation from the emotion ratings during the evaluatmneducehe impactof ndi vi dual s 6

initial psychological stag(Bhumiratana, 2010; Gibson, 2006).
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Demographic Classifications
Two data sets were generated based on participadegand age, respectively.
Researcheranalyzedeach data set for significant differersa® responses, obtained from

participants in each subgroup (j.male and female, or ag&-25, 2635, and 3649).

Analysis of Significant Difference for the Varialels of Participantsvho had Different
Demographic Characteristics

Each data set was individually subjected to Analysis of Variance (AGvijthe
GLIMMIX procedure at a 5% level of significance (SAS®) performed on the varidlies
odorant demographic gup (i.e, age and gender), and interaction of odorant by demographic
group weraused as fixed effectEachparticipantwas included in the model as a random effect.
Mean separation tests (multiplfete st s 60 ) w eto determimerif signiéicantittererices
among demographic groups eridt

For each response variable category, the average responses of all five odoranf samples
rated by participants from different groupsere illustrated in bar charts widimasterisk(*)

representing a significaudlifference between participant demographics (p<0.05).

Results and Discussion

Two hundred forty participants completind test and providegsponses that were not
doubtful orobvious faulty entries. &earchers found the demographic distribution cfethe
participants to be similar in the gender category. However, participants were not evenly
distributed within the age category; the youngest age group had only 33 participants, whereas,

the other two groups had approximately 100 particip@rable5.2)
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Table 5.2 Individual Difference Make-Ups of 240 Participants

Age (year) Female Male Total
1825 12 21 33
26-35 49 52 101
36-49 62 44 106
Total 123 117 240

Effect of Gender Difference o®lfactory Responss

Both female and malearticipantandicated thaall odorants were welhccepeéd. The
analysis showethat both female and maparticipans had the samelfactoryliking toward the
same odorants (p>0.05) and scored similarly (p>0988plementary Tdbd5.1a) Additionally,
both gendds participants (p>0.05) experienced the same emotion profile at the same intensity
(p>0.05)(Figure5.1a).In general, as odorants were presented to participahte par,t i ci pan
pleasant feelingndunpleasant feelingemained the same, wheressfreshment, sensory
pleasure andsensualityincreasedTherelaxationemotion decreased when participants were
exposed to these odorants (Fighireb).
Participants from both gender groups similarly associated each sdnday and
consumeterms with the same odorants (p>0.08)e test alsshowedno significant differences
between male and femaparticipantson how they associated the tesmasculineandfeminine
with the same odorants, which wamilar toprevious resarch(Zellner, McGarry, Mattern
McClory, & Abreu, 2008. However, female participants associategisculinenith odorant
samples more than male participants (p<0.Dbgontrast, mal@articipans associatedeminine
with odorants more than female pam@nts (p<0.05) (Figurg.1c) Supplementary Tablg1b).
This finding conf |12xresealtdthatfourtdimo significawt diffeierscésins ( 2 0

gender scaling between female and male participants.
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This studyp sesults demonstrated that botime and male participants provided the
same score for allse occasian(p>0.05xoward the same odorar{@upplementary Tablg 1b).
Participants indicated thahe odorants were appropriaf@ most situations except feportsand
outdooractivities which participantgerceivedo be less appropriafer the odorantsested
(Figureb.1d). Despite the ressltlemonstrang that men and women had similar percepgion
regarding use occasigrfemale participants scored significantly higher than male paatisi for
fragrance association witall andwinter seasons (p<0.05Jhis suggests thatomen tended to
use fragrance for innelfirected and emotional motives, whergasn were more likely to use
fragrances for social motives and romance (Rétiveau,)2004

Both female and male participants indicated similar ratings for each potential application
of the same odorant toward each personal care category (p>0.05). The odorants were generally
rated as being in congruence with most personal care productst &xdde sunscreen product
(Figureb.1e). In addition, female participants tendedat® potential applicatiohigher than

men, especially fathe shave gel product (p<0.09upplementary Tablg1c).

Both women and men had similar expectationsintfional benefit when they smelled
the same odorants (p>0.09upplementary Table 1 c ) . Most functional
was rated as moderatggh, except foheatingproperty, which was the least expectedctional
benefit(Figure5.1e).Again, female participants generally had higher expectations of functional
benefitsacross alproducts especiallyenergizing, refreshing, deep cleamdrevitalizing than

did male participants (p <0.05).
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Figure 5.1 Average Responses Across Five Odorants Rated by Participant#o Had a
Different Gender ([a] Odorant Liking, [b] Emotion Profile, [c] Term Associations, [d] Use
Occasion [e] Potential Application in Personal Care Products, and [f] Expectation of
Functional Benefit) (* Represents Significant Difference between Female and Male at
p<0.05)
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However women and men had similaifactorylikings and scored thesubjective
responses similarifoward the same odoranResultsindicatethat women tenddtscore their
liking higher than merwhich could be explained by Hé&rAndings related to odd2004).Herz
concluded that womesremore favorably predisposed odors than men becausemenare
attentively inteested in scents more so than menisresultcan be supported lprevious
studies indicating that gender influescéfactory performanceecausevomenresponchigher
than men in odor sensitivity (Whsan GoetzingerCotton & Brinkman, 1978), odor
identification and discrimination (Dogtal., 1 98 4) , and odor memory ( be

B ckman, 2002; Choudhury, Moberg, & Doty, 200

Effect of Age Difference orOlfactory Responses

The analysis resuliadicatesthat participants from different age groups likedshme
odorans (p>0.05)and provided similar responses (p>0.05)gplementary Tablg2a) In
addition, averagelfactoryliking scores across all five odana were higher than 6.0 points on a
9-point scale, which generally indicates tha odorants werewell-liked (Figure5.2a). The
similarity of olfactoryresponses obtained from participants from different age gindjzsaites
that theolfactoryliking tends to remaithe same (VroarVan Amerongen, & de Vrie4,997).
Consequently, results obtained from papi@ntage segmentation for fragrance research tended
to provide unclear informatioWalker, 2012).

The age difference did not affect thmotionexperience of participants, as they
experienced the same emotion profile when smelling the same oddugplémentary Table
5.2a) In general, e presence of odorants increasedsuality, sensory pleasuesd
refreshmenemotions. Howeverglaxationdeaeased after participangsnelled the odorants.

Odorant exposures did not seem to affgeasantandunpleasant feelingas much athey
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affectedthe other emotion sets, as the standard errors cotrerpdsitive and negative regisn
of thechart (Figureb.2b).

Participants of the three age groups similarly associated each consumer tethewith
sameodorant(p>0.05)(Supplementary Tabl&2b) andmoderately associatedost terms with
the odorant sampleBecause samples used in this research were nrescologne/odorants,
the termanasculineandcleanwere highly associated with these odora@s the other hand,
termsfeminineandAsian/orientalwere the least associated with the odorantkis study
(Figure5.2c). T hi s dindingdgmrsstratethe relationship betwedeminineand
Asian/orientalis congruent with how commercial feminine fragrances usually consist of oriental
and floral scents (Rétiveau, 2004).

Age differencedid not influencaesponses as much as geder differenceandall
participants from different age grougisilarly indicated thathe odorants werappropriate in
most occasion§p>0.05) (Figureb.2d). However, all participants indicated that the odorants were
less appropriate isportsandoutdooractivities(p<0.05) Supplementary Tablg 2b).

Participants of all age grougsovided the same responses regardingdtential
applicationof the same odoraniis each personal care product (p>0.(%)pplementary Table
5.2¢). In general, all participants indicated thagylperceived albdorantsasbeingcongruent
with most personal care prodadgFigures.2e). Howeverthe odorants were not congruent with

sunscreepwhich usuallyis found to have a simple scentisunfragrancedHayden2009).
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Figure 5.2 Average Responses Across Five Odorants Rated by Participantsio Were
Different Age Groups ([a] Odorant Liking, [b] Emotion Profile, [c] Term Associations, [d]
Use Occasion[e] Potential Application in Personal Care Products, and [f] Expectation of
Functional Benefit) (* Represents Significant Difference among 3 Age Groups at p<0.05)
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All participants had theasne expectations for tlienctional benefibf each odorant
(p>0.05) Supplementary Tablg.2c) However,younger participants had higher expectation
than older participants on the same functional ben@figure 5.2f) The influence of age
difference wa more pronouncedhenparticipants expecteadoransto providemoisturizing,
hydraton, sensitive skin, clear skin, smoothing, softenamgiheatingpropertieqp<0.05).
Theseresults could suppowa | k e r 0 sonclustofxHatZagje segmentation is dssommonly

for research inheskin care category but not in fragrance research.

Conclusions

Using demographic segmentation of individuals seems to provide an insufficient
explanation for fragrance research. Participants who were different in age or ggneléenced
the same emotions, had the satiactoryliking toward the same odorant, and similarly
associated terms with tlsame odoranSimilar responses were found for use occagooduct
congruency, and expectations of individuals toward the smoeant. These responses also were
found to be equivalent despite the difference in age and gender.

Researchers noted a minor impact of demographic differences on responses obtained
from participants in this study. The demographic difference affectedrtbwduals used the
scale. The age difference was more pronounced in what individuals expected from the functional
benefits of the odorants, as younger participants generally had higher expectations than the older
participants. Gender difference affecfgtticipant responses in that men associated the term
femininewith odorants more than women, and women associated then@soulinewith

odorants more than men.
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Supplementary Results for Chapter 5

Supplementary Table5.1a Overall Analysis of Gender Effect onOlfactory Liking Scores
and Net Average Emotion Responses across 5 Odorant SampReged by 123 Female and
117 Male Consumers

Gender p-value
Response '(:niTg)e (M?Ile?) Gender| Sample| Interaction
Hedonic | Odomant liking 6.50" 6.37" 0.3678 | <0.0001 0.4150
Pleasant feeling -1.16"™ -1.26™ 0.9572 | 0.0005 0.5889
Sensuality 2.47™ 471" 0.2572 | 0.0008 0.6154
Emotion | Unpleasant feeling| -0.08™ 1.44" 0.3599 | <0.0001 0.7802
series Relaxation -4.48" -3.78" 0.7477 | <0.0001 0.9345
Sensory pleasure 3.94"™ 4.23™ 0.8614 | 0.0586 0.4939
Refreshment 6.99™ 6.93" 0.9764 | <0.0001 0.7789

*  Odorant liking was evaluated on #8int hedonic scale where 1 = dislike extremely and 9 = likemmely.
**  Consumers evaluated six series of emotion terms, each set consisted of Bleagant feelinghappiness
well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlysurprised, Relaxation(relaxed sereng andreassuredl, Sensorypleasure
(nostalgic amusementandmouthwatering, andRefreshmenfenergeti¢invigorated and clean). Emotion
ratings were the differences between emotion ratings collectecelaeid after odorant evaluation. The
emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
¥»* | east square means with the same |l etter within each
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representedignificant differencgp<0.05).
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Supplementary Table5.1b Overall Analysis of Gender Effect on Average Level ddensory
and Consumer Terms Associated with 5 Odorant Samples arldse OccasiorRated by 123

Female and 117 Male Consumers

Gender p-value
Response '(:niTgf (r':/lill% Gender| Sample| Interaction
Overall strength 3.52% 3.37° 0.0626 | <0.0001 0.2858
Bold 3.36° 3.24° 0.1469 | <0.0001 0.3003
Heavy 2.94% 2.92% 0.8851 | <0.0001 0.0797
Modern 3.28° 3.17% 0.2085 0.0007 0.5308
Clean 3.56" 3.54% 0.7862 | <0.0001 0.8072
Cool 3.19° 3.16% 0.7341 | <0.0001 0.2417
Crisp 3.25% 3.21° 0.6547 | <0.0001 0.8005
Sensory [Fregh 3.44° 3.46° 0.8403 | <0.0001 | 0.8706
cor?snudmer Harmony 3.00° 2.92° 0.3957 | <0.0001 0.7426
terms | Familiarity 3.10° 3.15% 0.6304 | 0.0088 0.6748
Natural 2.94% 2.94% 0.9741 | <0.0001 0.0515
Pleasing opposite se|  3.42° 3.29% 0.1401 | 0.0030 0.4580
Distinctive 3.48° 3.332 0.0679 0.1809 0.0409
European 2.80% 2.87° 0.4596 0.2072 0.3187
Asian/Oriental 1.95% 2.01° 0.4983 0.1093 0.0899
Masculine 3.70° 3.39° 0.0010 | <0.0001 0.7154
Feminine 1.95° 2.16° 0.0165 | <0.0001 0.0990
Day 3.17° 3.20° 0.7828 | <0.0001 0.0593
Time | Night 3.34° 3.212 0.2708 0.0550 0.2469
Anytime 3.17° 3.12* 0.6978 | 0.0002 0.3576
Spring 3.47° 3.47° 0.9694 | <0.0001 0.3531
Summer 3.44° 3.432 0.8710 | <0.0001 0.5807
ocng:ion Season Fall 3.56° 3.35" 0.0303 0.0867 0.4887
Winter 3.54° 3.19° 0.0002 0.0208 0.7225
Sports 2.84% 2.62% 0.0616 0.0034 0.5986
... | Outdoor 2.87% 2.65% 0.0550 | 0.0166 0.1122
Activity Formal 3.24° 3.16° 0.4943 0.0015 0.5327
Casual 3.47° 3.27° 0.0879 0.0004 0.3002

*  Association level of sensory and consumer terms with each odorant were evaluated yming acale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated using ot
scale where 1 = strongly disagree, and 5 = strongly agree.
*ox Least square means with the same |l etter within ea
by multiple ttests for least significant difference (LSD) mean separaést.Bolded p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table5.1c Overall Analysis of GenderEffect on Possible Application in
Personal Care Productsand Expectation of Functional Benefits of 5 Odorant Samples
Rated by 123 Fembe and 117 Male Consumers

Gender p-value

Response '(:niTgf (r':/:lillle?) Gender| Sample| Interaction
All-in-one 3.50° 3.32° 0.0646 | <0.0001 0.8315
ig?g Body wash 3.73° 3.60° 0.1652 | <0.0001 0.8053
Body lotion 3.24% 3.12% 0.2218 | <0.0001 0.0982
Facial cleanser 2.82% 3.02% 0.0648 | <0.0001 0.1848
Personal| Facial Faci'al cream 3.45° 3.25% 0.0546 | 0.0146 0.4457
care care Astringent 2.79° 2.91° 0.2848 0.0004 0.4980
Shave gel 3.50° 3.21° 0.0057 | 0.0009 0.0410
Sunscreen 2.09° 2.21° 0.3202 | <0.0001 0.5234
Hair ?gr?orlri]tfoonoe?nd 3.07° 2.93° 0.2098 | <0.0001 0.4879
car® MHair styling 2.95° 2.88 0.4949 | <0.0001 0.9592
Hydrate 3.07% 3.10% 0.6938 | <0.0001 0.5667
Moisturizing 3.14% 3.04° 0.2066 | <0.0001 0.3253
Energizing 3.64% 3.44° 0.0179 | <0.0001 | 0.9310
Refreshing 3.74° 3.52° 0.0088 | 0.0001 0.9790
Gentle clean 3.38° 3.38° 0.9458 | <0.0001 0.4310
Deep clean 3.31° 3.10° 0.0311 | 0.1733 0.1999
Clean 3.61% 3.56° 0.5110 | <0.0001 0.9738
_ Sensitive skin 2.79° 2.84% 0.6043 | <0.0001 0.5028
Flgrécnt:aoﬁr:a Clear skin 2.93° 2.90° 0.7606 | <0.0001 0.9344
Smooth 3.40% 3.38° 0.8018 | <0.0001 0.6341
Softening 3.10% 3.03 0.5131 | <0.0001 0.6964
Soothing 3.30° 3.23° 0.4584 | <0.0001 0.6300
Restomng 3.14% 3.08 0.5104 | 0.0025 0.9235
Revitalizing 3.58% 3.29° 0.0009 | 0.0003 0.8560
Cooling 3.25% 3.17° 0.3634 | <0.0001 0.7132
Heating 2.55° 2.39% 0.0919 | 0.1812 0.5489
Odor protection 3.428 3.37° 0.5549 0.0054 0.9375

* The agreemnt onpossible application in personal care products and expectation of functional benedité of
odorant were evaluated using-p&int scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means with the same letter withineaohw ar e not significantly differ
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Supplementary Table5.2a Overall Analysis of AgeEffect on Olfactory Liking Scores and
Net Average Emotion Responsegcross5 Odorant SamplesRated by Consumers From

Different Age Groups

Age Group (year) p-value
Response Age .
p (1n9:§?§ (ﬁi}l%?) (ﬁg*l‘ég) grgup Sample Interactior
Hedonic | Odaant liking 6.24™ | 6.52™ | 6.42™ | 0.4317 | <0.0001| 0.1018
Pleasant feeling -1.42™ | -0.43™ | -1.89™ | 0.7653 | 0.0084| 0.1997
Sensuality 1.31™ | 3.53™ | 4.30™ | 0.6224 | 0.0008| 0.6489
Emotion | Unpleasant feeling 0.58™ | 0.92™ | 0.44™ | 0.9645| 0.0006| 0.3144
series | Relaxation -3.92" | -2.30™ | -5.97" | 0.2955 | <0.0001| 0.7307
Sensory pleasure 495™ | 3.68™ | 4.18™ | 0.8832| 0.0134| 0.2853
Refreshment 5.70™ | 7.714™ | 6.64™ | 0.7955 | <0.0001| 0.1563

Odorant liking was evaluated ar@-point hedonic scale where 1 = dislike extremely and 9 = like extremely.

Consumers evaluated six series of emotion terms, each set consisted of Bleagant feelinghappiness

well-being andpleasantlysurprised, Sensualitromantig desire, andin love), Unpleasanfeeling(disgusted

irritated, andunpleasantiysurprised, Relaxation(relaxed sereng andreassuredl, Sensorypleasure

(nostalgic amusementandmouthwatering, andRefreshmenenergeticinvigorated and clean). Emotion

ratings were the differences between emotion ratings collected before and after odorant evaluation. The

emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.

*** | east square means with the sameslett wi t hi n each row are not significan
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representedignificant differencgp<0.05).

*%*
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Supplementary Table5.2b Overall Analysis of Age Effect on Average Level ocBensory and
ConsumerTerms Associated With 5 Odorant Samples antllse OccasiorRated by

Consumers from Different Age Groups

Age Group (year) p-value
Response 1825 | 1825 | 1825 | Age ,
(=33) | (n=101) | (n=106) | Group Sample| Interaction
Overall strength 3.43™ | 3.43™ | 3.47™ | 0.8800 | <0.0001| 0.5297
Bold 3.38™ | 3.25™ | 3.33™ | 0.4689 | <0.0001| 0.2356
Heavy 2.95™ | 2.87™ | 2.98™ | 0.4443 | <0.0001| 0.4450
Modern 3.28™ | 3.20™ | 3.23™ | 0.8154 | 0.0320| 0.1048
Clean 3.73™ | 3.55™ | 3.50™ | 0.2321| 0.0002| 0.1219
Cool 3.35"™ | 3.20™ | 3.09"™ | 0.1591| 0.0004| 0.7680
Crisp 3.29™ | 3.21™ | 3.22™ | 0.8555| 0.0017| 0.6004
Sensdory Fresh 3.56™ | 3.48™ | 3.39™ | 0.3576 | <0.0001| 0.4726
an Harmony 2.08™ | 2.99™ | 2.92™ | 0.7685| 0.0020| 0.0611
consumer —

term Familiarity 3.19"™ | 3.19™ | 3.04™ | 0.2830| 0.0116| 0.3236
Natural 2.82™ | 3.00™ | 2.92"™ | 0.3941 | 0.0003| 0.1709
Pleasing opposite sex | 3.33"™ | 3.38™ | 3.35" | 0.9182 | 0.1142| 0.3656
Distinctive 3.41™ | 3.41™ | 3.41™ | 0.9987 | 0.2485| 0.2737
European 2.96™ | 2.79" | 2.85™ | 0.4799 | 0.3686| 0.2997
Asian/Oriental 1.90™ | 2.01™ | 1.97™ | 0.7567 | 0.2573| 0.9136
Masculine 3.69™ | 3.50™ | 3.56™ | 0.4453 | <0.0001| 0.2415
Feminine 2.07™ | 2.07™ | 2.03™ | 0.92% | <0.0001| 0.6909
Day 3.30™ | 3.28™ | 3.06™ | 0.1317| 0.0010| 0.1101
Time | Night 3.32™ | 3.36™ | 3.19™ | 0.3709 | 0.3897| 0.3976
Anytime 3.21™ | 3.24™ | 3.03™ | 0.1748| 0.0079| 0.2258
Spring 3.55" | 3.45"™ | 3.46™ | 0.7976 | <0.0001| 0.2574
U Seaso Summer 3.44"™ | 3.43™ | 3.44™ | 0.9908 | <0.0001| 0.1161
occjgon Fall 3.49™ | 3.43™ | 3.47™ | 0.8976| 0.2112| 0.1958
Winter 3.26™ | 3.40™ | 3.38™ | 0.6469 | 0.2777| 0.5580
Sports 2.68™ | 2.76™ | 2.73™ | 0.9202| 0.0759| 0.1749
. .. | Outdoor 2.81™ | 2.81™ | 2.70™ | 0.6592 | 0.1222| 0.2081

Activity - . ~
Formal 3.17 3.27 3.15 0.5897 | 0.1604| 0.2890
Casual 3.39™ | 3.40™ | 3.34™ | 0.8808 | 0.0120| 0.3352

*  Association level of sensory and consumer terms with each odorant were evaluated siing acale where
1 =not at al] and5 = extremeThe agreement amse occasionf each odorant were evaluated using@obt
scale where 1 = strongly disagree, and 5 = strongly agree.
** | east square means with the same letter within each row aségmificantlydf f er ent at U = 0. 05
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Supplementary Table5.3c Overall Analysis of AgeEffect on Possible Applicationin
Personal Care Productsand Expectation of Functional Benefits of 5 Odorant Samples

Rated by Consumers from Different Age Groups

Age Group (year) p-value
Response Age :
P (1n%3?35) (%gl%?) (ﬁgl%g) Grgup Sample|Interactior]

All-in-one 3.54™ | 3.42™ | 3.38™ | 0.5506 | 0.0020| 0.2329

ig?g Body wash 3.73"™ | 3.71™ | 3.60™ | 0.3868 | 0.0002| 0.1430

Body lotion 3.17™ | 3.15™ | 3.22"™ | 0.8064 | <0.0001| 0.2359

Facial cleanser| 3.02™ | 2.88™ | 2.92™ | 0.68%4 | 0.0006| 0.4321

Personal | Facial Faci_al cream 3.29™ | 3.41™ | 3.32™ | 0.6309 | 0.3301| 0.0906

care care Astringent 2.82" | 2.84™ | 2.87™ | 0.9573| 0.0140| 0.3060

Shave gel 3.33™ | 3.42"™ | 3.31™ | 0.6530| 0.0994| 0.0795

Sunscreen 1.96™ | 2.23™ | 2.14™ | 0.3062 | <0.0001| 0.8235

Hair | Shampooand | 5 o | 5 om | 596m | 07335 | <0.0001| 0.2697
care coqdltloner

Hair styling 3.04™ | 2.92™ | 2.87™ | 0.6421 | <0.0001| 0.6710

Hydrate 3.36* | 3.10® | 2.98° | 0.0162| <0.0001| 0.3674

Moisturizing 3.32* | 3.15* | 2.96° | 0.0131| <0.0001| 0.4739

Energizing 3.52% | 354* | 355 | 0.9595| 0.0005| 0.4090

Refreshing 3.68% | 3.60° 3.65* | 0.7977 | 0.0041| 0.3956

Gentle clean 3.55° 3.42% 3.29° | 0.1224 | <0.0001| 0.3944

Deep clean 3.32% | 321* | 3.17* | 0.6024| 0.8364| 0.0673

Clean 3.75% | 3.60° 3.52* | 0.2115| 0.0002| 0.2216

_ Sensitive skin 2.99° 2.93% 2.65° | 0.0115| <0.0001| 0.2845

F%Zﬁ;:ﬂa Clear skin 3.08° 3.00% 2.79° | 0.0476 | <0.0001| 0.6598

Smooth 3.57° 3.46° | 3.28" | 0.0381| 0.0041| 0.2008

Softening 3.33 | 3.13" | 2.92° | 0.0140 | <0.0001| 0.2966

Soothing 3.32* | 3.36 | 3.16* | 0.1096 | 0.0004| 0.3176

Restoring 3.11* | 3.15* | 3.07* | 0.7345| 0.0681| 0.0285

Revitalizing 3.41% | 3.41° 3.47° | 0.8001 | 0.0300| 0.2762

Cooling 3.24* | 3.28 3.13* | 0.3157 | 0.0016| 0.0169

Heating 2.34° | 263 | 236" | 0.0194| 0.3516| 0.1260

Odor protection 3.54* | 3.39° | 3.36 | 0.4833| 0.1299| 0.6807

* The agreement gpossible application in personal care products and expectation of functional benredit of
odorant were eVaated using a{point scale where 1 = strongly disagree, and 5 = strongly agree.

*ox Least square means with the same | etter within ea
by multiple ttests for least significant differenceSD) mean separation te®&olded p-valuesrepresented
significant differencgp<0.05).
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Chapter 6 - Effect of Personality Differences on Olfactory Responses

to Masculine Fragrances

Abstract

Personality characteristics have been used for consumer segmentatioratooitzetd
preference and emotion study. It is known that people who had similar personality trait tended to
like similar perfumes and responded to the odorants similarly. However, the impact of
personality on how it influenced the thoughts, perceptiorsgapectations of a person has not
been investigated. Therefore, the objective of this study were to investigate the influence of the
personality difference on thafactoryresponses regardsltking, emotion, perceptions,
attitudes, and expectation ofdividuals in order to understand how personality affects

The results revealed that personality differences did not affect the liking, emotions,
attitudes, and expectations of individuals toward the same odorant. However, the differences of
personality lgel influenced on the how individual used the scale. For example, the persons who
were moreopen,extrovert or agreeable tended to score higher than the others. These findings
provided conclusion that the difference in personality traits were not tleeddlcat impact
olfactoryliking or other responses. This could be concluded that personality might not be the

prevalent criteria for consumer segmentation in the fragrance research.
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Introduction

The selection procesd how individual decides to seleor consume a product has been
studied widely foffood choice and consumpti@onceptgFurnham& Heaven 1999; Pettinger
Holdsworth, & Gerber2004; Eertmanst al.,2005) Two categories of stimuli, interné.g., a
p r o d seasory characteristicahdexternal(e.g.,cognitive information, antchdividual
difference$ (Shepher& Sparks1994; Eertmangt al.,2005) have been noted in those studies

Individual difference®sr personal factorsicludean ndi vi dual 6s di spl eas
preference, dengvaphic characteristic€.,age and gender), soeawonomic €.g.,income,
marital status, and cultural), psychological and physiological neegldlifestyle, personality
traits, moods, emotions, attitudes, and behavior resporRésy¢at 2004; Eetmanset al.,

2005 Honkanen, Olsen, & Myrlan@006). These factors encompagsensory perception,
preference and acceptance, as well as health atidfconcerns (Furst al.,1996; Pettingeet
al., 2004;Rétiveat 2004; Eertmanst al.,2005).

Although demographic segmentation has been widely used for segmenting consumers,
purchase behavipr.e.which consumer would buy one product over angttiees not
necessarily seem to be well explained by demographics @haméaneret al.,2006) Thus,the
use ofadditional information for consumer segmentation such as personality, preference,
attitudes, and other psychograpbiaracteristics have been suggested for inclusion in models of
produce choice to obtain a better explanafitahle & Chiagouris1996; McCarty & Shrum
1993; RiquierKennedy, & Sharpl1998; Honkanest al.,2006).

Personality idelieved to be a foundation ahindividual difference because it
influences patterrs of thoughs, emotions, motivations, and behaviofsa personSevera trait
theorieswere developetb explain and classify personality strucgi@ne of those, the Biive

personality indexiescribs personalityusinga five-dimension personality framework (Goldberg
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1990). The fivedimension includeé: openness to exgence {.e., creative, imaginative, and
innovative) conscientiousness€., organizedand reliable)extraversioni(e., sociable,
assertiveand talkative), agreeablenesse.(sympathetic, kind, and understandingnd
neuroticism .e., anxious, irrtable, and emotiona(}coldberg 1990; McCrae Costa 1999)

Personality information can hesed as part of the research for understanding the
relationship between personality and&other
Gillette, 1984) al mood (Harris& Lucia, 2003).The use of personality characteristics
segmentation for purchabehavior or preference studyayprovidea better segmentation than
demographics and thus, betéaplanatiorof the choice behavioFor example, in fragrance
research, individuals whead a differentevel of neuroticism had deéfent sensitivity and
responséo fragrance Chen & Dalton, 2005). Howevedifferences in extroversion did not
affect olfactory performance of individuals (Koelega 1994; Pdtmestl,& Fehm-Wolfsdorf,
1998; Larsson, Finkel, & Pedersen, 20@)meresearch demonstrated tipaipple who had
similar personality tragtended to like similar perfumeSor exampleextroverts tended to like
fresh, energetic scentghile introverts tendedotlike warm, comforting, and oriental notes
(Rétiveau, 2004).

Several research projecdtsrestigatel how individuals associated terms and odor

descriptors with fragrances (Rétiveau, 2004; Jellinek 1992; Zarzo & Stanton 2009; Donna 2009;

Lindgvist, 2012a; indqvist, 2012b), how the scents impacted perceptidatecdo

physiological and psychological effects (Jellinek 1951; Jellinek 1997; Zarzo & Stanton 2009),
anduse occasio(Rétiveau, 2004)No researchvas foundhat covered howdorsimpact the
expecation of product performance related to functional benefits or redéii@ctorycongruency

with personal care products
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Because ersonality differencecan d f e c t  aolfapt@ypreferenbesor objective
performance, the application of personalityraegtationseems an appropriaé@plicationin
researchocused orobtairing a complete understanding of the odor effects. Therefore, the
objective of this study was to investigate the influence of personality diffecenciactory
responses 0 me mrahees régardirgy olfactory liking perceptions, angroduct

expectatios.

Materials and Methods
Respondents

A total of 300 participants were selected from 976 male and female across the United
States who completed the personality survey. Male partispegre persons who used cologne,
fragrance, or fragranced personal care products (e.g., deodorants, shave gel/cream, shave balm,
body wash, etc.) and female participants were persons who liked the smell of cologne, fragrance,
or personal care products oren or find themselves attracted to a person who uses these
products The bigfive inventory and screening surviy personality classification are showed
in Appendix A and Brespectively.

The respondents were divided into subcategories based on dptiognéormation
(gender and age [135, 2635, and 3649]). Fifty participants from each std@mographic (2
genders x 3 age groups) were randomly selected to participate in thisl$tadelected
participants were also represented 5 different persgipaliterns (553 respondents per

personality group) as discussed in Chapter

Odorant Selection

To reduce the variability ajfender associationith fragrances, dg masculine odorants

wereused n this study. The odorant samples were selected fromlapodorants used for
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personal care productlesearchers selected 4 representative odorant samplas and
commercially available cologne for this study. The sampleHtadtorycharacteristics that
smelled different from each other. Additionally, eaample had diverse characteristics that

covered atleast2 subfamilies in Edwardso6 f 6Gagrance wh

Table 6.1 Selected Odorant Samples and Their Class and Description

Odorant type| Samplel Edwar dsé cl Description
Odorant 112 Mossy woods Citrus Chypré moss, citrus, floral, woody
purposely 357 Soft floral- Green Soapy, vanilla, musk, rose
made for ) : :
personal carg 413 Floral-Citrus Lime, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougere: geranium, cedar, lime, mus
cologne

Sample Preparation

Throughout the study all odorant bottles were stored at room temperature. A 0.5 mL
sample of each odorant was transferred ootton swab (Qtips®, Uniliver, USA) using a
disposable 1 mL tuberculin syringe (sterilized) (Fisher Scientific Inc., PA). The cotton swaps
were precut in half, length wise (4 cm). The scented cotton swab then was placed with the swab
side down in an evahtion container and labeled with aligit code. The type of container used
in this study was an amber vial scréwead bottle with a blackcrewtop cap and a whiténer
(3.7 mL) (Fisher Scientific Inc., PA). Each container was tightly closed immbdgiter the
scented swab was inserted.

All samples were packed individually in a clear bubble bag with a lip and tape (3.5x4 in)
(Staple®, USA) to prote¢dhemfrom damageluring transportationrOnce each sample was

packed in a bag, alabel havingadett A" A0 was placed onto a bag toc
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for evaluation. The other labels (B, C, D, and E), which represented evaluation ordet’ftom 2
5™ were placed on samples by the assigned presentation order according to the William
modified L&in square design (Meilgaard, Civile, & Carr, 2007). All five samples were packed in
a postage box and sent out to participants using the United States Postal Office (USPS). The
sample set was assumed to arrive at the destination withiousiness days.

The test was conducted when the average temperature across country was at the range of
42-56 °F (National Oceanic and Atmospheric Administration [NCDC], 2012). This information

provided assurance that the fragrance samples had not deteriorated durpagttrans

Internet Survey

Prior to the sample shipment an email was sent to target participants informing them
about their qualification. Aér the samples were shippeach participant received another email
notifying them about the package they were to recand provided the test schedule for 5
odorant sample§ he test schedule indicated the dates to complete each sample. The participants
were asked to evaluate each sample anytime within the 3 days at their home. They also were
asked to evaluate anotherovdnt sample in the following dayperiods The onlinesurvey for
each sample was available only on the specified dates. The participants could not revisit the
survey, and they were not allowed to do a rajeest if missed. The test was available for 2
weeks for the participants to complete. On the evaluation day, respondents were asked to log in
to the website and enter the sample code appearing on the label of the sample vial to access the

survey.The procedure for the survey is addressed in the foilpgection.

105



Questionnaires

Emotion Questions and Modification

ScentMové (Porcheroet al.,2010) was used for measuring emotion on odorants. The
respondents were asked to rate the pertinence of each of the six series of three feeling terms to
descrbe their feelings before and right after smelling the odorant orcanllihear scale ranging
from Ano feelingsodo to fivery intense feelingso

participans were then translated to numeric valfrem 0 to 100.

OdorantAcceptance
The hedonic response was askegadicipans to indicate how much they liked or

disliked the smell of each odorant sample orp@#dit scale where 1 represented dislike

extremely to 9 represented like extremely.

Degree ofSensory andConsuner Terms Associated with an Odorant

A checklist consisted of an odor strength rating and sixteen sensory and consumer terms,
modified from previous studies and articlésl(inek 1992;Higuchi, Shoji, & Hatayama2004;
GleasorAllured, 2008;Zarzo & Staton, 2009;Falk & Penning2012;Lindqvist, 2012
Porcheroet al.,2012), was used as evaluation material. The respondentsiskee to indicate
the level of terms associated with an odorant using a numerical scale, rangiig=frooh at all

to 5 = exreme

Agreement/Disagreement ddse Occasion

The respondents were asked to identify the level of their agreement or disagreement
toward 11 different situations on gpbint Likert scale (1 = strongly disagree to 5 = strongly
agree). The set of given sifions insisted of time of the day, seasons, activities, and occasions

developed and modified frothe studies oAarts (2003) and Rétiveau (2004). The simple
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qguestiongflimgyaw aree@ar this cologne, when woul

each statement tparticipans.

Agreement/Disagreement on Potential Application in Personal Care Products

Ten personal care categories modified from WormBtheringer& Hungerbihler
(2005), were presented participans. For each personal care categdingparticipans were
asked to indicate how much they agree or disagree on an appropriateness of the scent to be found

in a particular category on apgwint Likert scale (1 = disagree strongly to 5 = agree strongly).

Agreement/Disagreement on Expectatiof Functional Benefits

Seventeen functional benefits were presentgrtticipans to investigate the
appropriateness of functional benefits would be related to odorantpafti@pans were asked
to think if the scent they smelled, would they expketpgersonal care products to provide any
particular functional benefit#\ 5-point Likert scale (1 = disagree strongly to 5 = agree strongly)

was provided t@articipans to indicate their agreement/disagreement on each functional benefit.

Data Analysis

Data Preparationfor Emotion Dimensions
The emotion ratings prior to the odorant evaluation were subtracted from the emotion
ratings during the evaluatipto reducethe mpact of a persons,6 initial

before analyzing the da(Bhumiratana 2010; Gibson2006).

Personality Classification
The classification oparticipans based on personality was conducted using two different

perspectives. The first classification was made based on the similarity/dissimilarity of personality
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patterrs of all five personality dimensions. The participants were classified into 5 personality
patterns, as discussed in Chagter

The second personality classification was made basedanof the bidive personality
dimensiors. Each dimension wassed forcategorizing participarg into groups based on the
strength of personalitfvery low, low, moderate, high, and very higRarticipans who
evaluated themselves within tviloree continuous levels of a personality may be combined
together if the number gfarticipans in each level was less than 20total of five data setsvere

generated

Analysis of Significant Difference for the Variables éfarticipants from Different
PersonalityGroups

A total of six data sets (personality patterns and each of the fisernadity dimension)
individually subjected to Analysis of Variance (AOM3ingthe GLIMMIX procedure at a 5%
level of significance (SAS®) performed on the variabléd®e odorantpersonality i e., pattern
and the five dimensions), and interaction of @by personality wengsed as fixed effects.
The respondent was included in the model as a random éfiieah separation tests (multiple t
testsd) were carr i e ddetermine if significand diffprencesnoigh e me an s
personality pattern (gersonality level)

For each response variable category, the average responses of all five odorant samples
rated by participants from different groups were illustrated in bar chartastghsk(*)

representing a significant difference among grougsadicipants (p<0.05).
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Results and Discussion

Effect of Overall Personality Pattern®n Olfactory Responses

A total of two hundred forty participant®@mpleed the test and provided responses that
were not doubtful or showed faulty entry. There wertyfthree to sixty participants for each
personality patter@Chapter 4)In addition, hedemographic distribution of these participants

was found to be similar across the five personality pattdaisi€6.2).

Table 6.2 Personality Patterns and Individual Difference MakeUp of 240 Participants

Personality Age group (year) Gender Total
Pattern Characteristics 1825 | 2635 | 3649 | Female| Male | ' °
1 Extreme personalitpattern 4 19 24 20 27 47

2 Slightly extremepersonalitypattern 5 14 24 26 17 43

3 Slightly e>_<tremq3ers_onallty pattern 10 20 17 17 30 47
and emotionally labile

4 Emotionally ambivalent 6 20 17 24 19 43
5 Emotionally ambivalent and labile 8 28 24 36 24 60

The average olfactory liking scores @&s the five odorants were above 6 points on a 9
point hedonic scale, which indicated that these odorants were generallikaelby all
participants even though they had different personality pattern (Figure 6.1a). The analysis
showed that all participais had the same olfactory liking toward the same odorant (p>0.05)
(Supplementary Table 6.1a). However, the participants who had an emotionally ambivalent and
labile (pattern 5) generally provided liking score lower than the other participants who had a
different personality pattern, especially those in extreme personality patterns 1 and 3 (p<0.05).
The occurrence of low olfactory liking scores provided by the emotionally ambivalent
individuals might be related to the negative relationship between theiodta and how they

were responsive and sensitivetie odorants@Ghen & Dalton, 2005).
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The difference irpersonality patterndid nota f f ect par t alexpgiiencet 6 s e mo
relatedto specificodorans; the participants experienced the same emaltjgnofile and at the
same intensity when the same odorant was smelled (p>0.05) (Supplementary Table 6.2a). The
presence of odorants generally increassusuality, sensory pleasusmdrefreshment feelings
of all participants. The feeling pleasantnesandunpleasantnessf participants tended to
remain unchanged; however, these emotional dimensions varied slightly across personality
patterns. I n contrast, odorant e xgagasiomr e had a
which decreased after thegnelled the odorants (Figure 6.1b).

This study indicated that participants, regardless of personality profile, assceasedy
andconsumer terms with the same odorants in a similar manner (p>0.05) with a few exceptions
(Supplementary Table 6.1b).s&rong association between most terms and each odorant was
observed (Figure 6.1c). However, the teksianbrientalandfemininewere indicated to be less
associated with these odorant samples. In additieparticipants who had an extreme
personality pttern (pattern-B) associated termmold, modern, fresh, harmony, natural,
pleasing opposite sex, distinctiadmasculinewith odorants more than the participants who
had emotionally ambivalent (pattern 4 and®J0.05).

The difference in persongfipattern did not affect the types of use occasions appropriate
for each odorant (p>0.05) (Supplementary Table 6R&3pondents perceived each odorant as
appropriate for most occasions (exceptdportsandoutdooractivities) (Figure 6.1dHowever,
the impact of difference of personality pattern was pronounced on the level of ratings provided
Participants who had an extreme personality pattern (patigymehded to score higher than
emotionally ambivalent participants for appropriateness of thefodall use occasions,

especiallydayandnight, as well agormal andcasualoccasions (p<0.05Again, this
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phenomenotiikely was related to the odorant sensitivity of participants who were emotionally
ambivalent{Chen & Dalton, 2005)Thisrelationshp might modulate how participants, within

this category, use the odorants in different occasions as they could be negatively influenced by
the smells.

All clusters of participants provided similar responses on the congruency between
odorants and personedre products (p>0.05). In general, the participants indicated that the
odorants were congruent with most personal care products, excephfecreeriFigure 6.1e).

Again, although the patterns of congruency responses were sitméipgrticipans who tadan
extreme personality pattern (patter3)ltended tscore higher than the other participants. The
participants who had the most extreme personality pattern (pattern 1) scored higher than the
others forbody wash, body lotiomndsunscreerfp<0.05) Sunscreemvas the only personal care
product where participants showed differences in congruence among the five products (p<0.05)
(Supplementary Table 6.1c).

All participant clusters had the same expectation of functional benefits for the same
odorants (p0.05) All clusters indicated they expected all functional benefits for each fragrance
except for théneatingbenefit that was only slightly expected (Figure 6.1f). As with the other
scales, participants who had an extreme personality pattern (paggtarided to have higher
scores for functional expectations than did the other personality patters (FigurEhfjor
heating personality pattern 1 had higher scores than the other personality clusters when they

smelled the various odorar({s<0.05).
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Figure 6.1 Average Responses Across Five Odorants Rated by Participant#io had a

Different Personality Pattern ([a] Odorant Liking, [b] Emotion Profile, [c] Term

Associations, [d]Use Occasion[e] Potential Application in Personal Care Products, and [f]

Expectation of Functional Benefit) (* Represents Significant Difference among Five
Persorality Patterns at p<0.05)
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Effect of SpecificPersonalityDifferences on Olfactory Responses

Because overall personality type seemed to have little influence on emotion, acceptance,
congruence, or functional benefitget participants were feassified basgonly on the degree of
asinglepersonality dimensigrwhich was the average score of statements related a personality
dimension.This grouped individuals differently because rather than their overall personality
construct, they were classified only awIto very high for a specific personality dimension
depending on the specific dimensidirshould be noted that with the exception of extroversion,
few people scored low for any specific dimension in this stlidgt would be expected given

the use of aandom consumer population without specific personality issues.

Opennesgo Experience
Participants were moderate to very high in the openness to experience traits. Most people
scored high on this dimensiohhe distributionof participants who had a difient openness

level was found to be similar across each age group and gender s€habde.3).

Table 6.3 Individual Difference Make-Up of Participants who had a Different Openness to

Experience Level

Opemesdevel Age group (year) Gender Total
1825 | 2635 | 3649 | Female| Male
Moderate 7 31 33 32 39 71
High 24 57 68 74 75 149
Very high 2 13 5 11 9 20

The odorants were wediccepted by the participants whad differenbpenness levsl
(Figure6.2a).The participants had similatfactoryliking towardthe samedorans (p>0.05)
(Supplementary Tablg2a). However, the participants who were more open provided higher

liking scores than the others who were less op&f.05.
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The participants experiengaimilar emotions when they smellgge samedorants
(p>0.09 (Supplementary Tablé2a) Differencein extroversion did not influence how they
rated their emotio All participants perceived mosensuality, sensory pleasussd
refreshmenaftertheysmelled the odorants. On the other handrétexationdecreasedfter
smelling these fragrancé€sigure6.2b).

The participants siifarly associated each sensory and consuarer to the same odorant
(p>0.05) (Supplementary Table 6.2b). Most consumrens were moderately associated with the
odorants, except faksian/orientalandfeminine which were slightly associated with the
odorants (Figure 6.2c). The difference of openness to experience level did not influence how
individuals associated each tewith the same odorants. For example, the difference in openness
to experience did not impact how individuals associated teeagy, feminine, Europeaand
Asian/orientalwith odorant{p>0.05) However, it did influence the number of associations
betwea the terms with an odorant. For example, particpamtowere very opegenerally
associated the most termvgth odorants (Supplementary Table 6.2b)

Differences inopenness to experienceledel d not al ter a personds
congruency beteen an odorant and use occasidie participants provided the same responses
toward the same odorants (Supplementary Table .@r2bjldition, they also indicated that the
odorants were congruent for most occasions, exceppftotandoutdooractivities (Figure
6.2d). The participastwhowere more open rated their agreements higher than other participants
in all occasions (p<0.05), except for summer and winter season (p>0.05).

The participants similarly had similar agreements on product congruetioy sdme
odorants (p>0.05) (Supplementary Table 6.Zbg participants who were more open tended to

rate their agreements of potential application of an odorant on most of personal care items lower
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than participants who were less open (Figure 6R2eyever, the participants who were more
open thought thedorants were more congruent for thaely lotionproduct categoryp<0.05
(Supplementary Table 6.2c).
Differencesin openness to experiencee vel di d not alter individ
functional kenefit. The participants expect the same odorants to provide the same functional
benefits (p>0.05) (Supplementary Table 6.2c). However, participants who were more open to
experience had higher expectations of most functional benefits than participam®&reHess
open (x0.05) In general, all participants indicated that the odorants were congruent with the

functional benefits, except for tineatingproperty (Figure 6.2f).

Conscientiousness
The participants were moderate to high in conscientiousnessh&ithajority scoring
moderate on this dimension. Participants from each age groups and gender segments distributed

evenly to the two different level of conscientiousn@shle6.4).

Table 6.4 Individual Di fference Make-Up of Participants who had a Different

Conscientiousness Level

L Age group (year) Gender
Conscientiousnedsvel Total
18-25 26-35 36-49 Female | Male
Moderate 11 63 74 73 75 148
High 22 38 32 44 48 92
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Figure 6.2 Average Responses Across Five Odorants Rated by Participant$io had a
Different Level of Opemess ([a] Odorant Liking, [b] Emotion Profile, [c] Term
Associations, [d]Use Occasion[e] Potential Application in Personal Care Products, and [f]
Expectation Of Functional Benefit) (* Represents Significant Difference among Three
Openness Levels at p<05)
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I n general, differences in conscientiousne

odorants based on emotion profiles, liking, term association, use occasion, potential application,
and expectation of functional benefit (p>0.05) (Figure &4®wever, participants who were less
conscientious associatédgian/orientalwith odorants more than other participants and
appropriateness faunscreermndexpectation oheatinggenerally were rated higher by

participants who were less conscientious (P8P (Supplementary Table 6-8a

Extroversion

Participants in this study scored low to very high in extroversion. The extroversion
dimension was the only personality dimension that fully covered the range of a personality
dimensions. However, most of tparticipants were moderate to high in extroversion. The
participants who rated themselves as low to-foaderate in extroversion were combined in the
same group. Similarly for participants who had higbderate and high extroversion levels were
combined dgether. Participants who were categorized in different categories (age groups and
gender segments) were distributed similarly across therioderate and highery high

extroversiorcategoriegTable6.5).

Table 6.5 Individual Difference Make-Up of Participants who had a Different Extroversion

Level
Age grou ear Gender
Extroversionevel ge group (year) Total
1825 | 26-35 | 3649 Female Male
Low-moderate 14 48 69 64 67 131
High-very high 19 53 37 53 56 109
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Figure 6.3 Average Responses Across Five Odorants Rated By Participantéo had a
Different Level of Consciatiousness ([a] Odorant Liking, [b] Emotion Profile, [c] Term
Associations, [d]Use Occasion|[e] Potential Application In Personal Care Products, and [f]
Expectation of Functional Benefit) (* Represents Significant Difference between 2
Conscientiousness &vel at p<0.05)
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The participants who had a different extroversion level had the same olfactory liking to
the same odorant (p>0.05) (Supplementary Table 6.3a). Previous studies suggested that
extroverts tended to like fresh aadergeticscentsand thaintroverts tended to like warm, sweet
and oriental notes (Mensing & Beck, 1988pre, 1992Rétiveau, 2004)Despite the absence of
differencein fragrancdiking amongindividuals whopossessed different extroversion leyéis
differenceinfluenced how prticipantsused the scal&xtroverstended to score higher than
introvers (Figure6.3), especiallyor odorant liking and relaxation which were rated significantly
higher by the participants who were extroedifp<0.05). In this case, the differende o
extroversion level influenced how individuals score the subjective responses. However, the
difference of extroversion level did not affect olfactory performance of individuals (Koelega
1994; Pausdrerstl, & FehmWolfsdorf, 1998; Larsson, Finkel, & Pedsm, 2000).

Both introverted and extroverted participants typically associated each consumer term
with the same odorant (p>0.05). However, the participants did differ in their association of the
termsclean, freshandharmonywith particular odorants ([<05) (Supplementary Table 6.3b).

In addition, the difference in extroversion level influenced how individuals associated the terms
with an odorants. With the exceptionfamiliarity, feminine, EuropeargndAsian/orienta) the
extroverts had higher assatton scoreshanintroverts(p<0.05)(Figure 6.3c)

The odorants were perceived to be suitable for most occasions (Gigurall
participantgrovidedthe sameatingtoward the congruency betwettte samedorant andise
occasionp>0.05) Supplemerary Table6.3b). In general, the odorants were perceived to be
congruent in most occasions, exceptdportandoutdooractivities (Figures.3d). Again, despite

the similarityin the comparison of use occasierirovets indicated that the odorants werere
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suitable in most occasions (excepts$pring, summerandfall) than the introvert participants
(p<0.05).

Theparticipans whopossesseddifferent extroversion levdladsimilar ratings toward
potential application ipersonal care items rated the same odoraifp>0.05) (Supplementary
Table 6.3c). However, when the results from two groups of participants were compared, t
extrovertparticipans perceived the odorants being more congruent for most personal care
products (Figure 6.3e), especialfysunscreen, shampoo/conditioneasdbody lotion(p<0.05).

All participants provided the same responses for congruency for the same odorants
(Supplementary Table 6.3c). Both extroverts and introverts indicated that the congruency
between odorants andost functional benefits was moderdiigh (Figure 6.3f)As with
previous scales, extrovetiad higher expectatisrior the most functional benefi{p<0.05),
except forodor protection, coolinggnergizing refreshing andclean(p>0.05) when compared

to the introvert participants
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Figure 6.4 Average Responses Across Five Odorants Rateg Participants who had a
Different Level of Extroversion ([a] Odorant Liking, [b] Emotion Profile, [c] Term
Associations, [d]Use Occasion[e] Potential Application in Personal Care Products, and [f]
Expectation of Functional Benefit) (* Represents Sigficant Difference between 2
Extroversion Levels at p<0.05)
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Agreeableness
Most of participants who participated in this study evaluated themselves to be moderately
agreeable, with the remainder showing high agreeableBsiar ratios for age and gender

were foundor two different levels of agreeableness (Table 6.6).

Table 6.6 Individual Difference Make-Up of Participants who had a Different

Agreeableness Level

Age group (year) Gender
Agreeablenesievel Total
1825 | 2635 | 3649 | Female | Male
Moderate 20 81 87 92 96 188
High 13 20 19 25 27 52

Participants with different levels of agreeableness showed the same olfactory liking and
experienced the same emotion profile toward the same odorant (p>0.pplef8entary 6.4a).
The odorants were generally perceived to be-a&tepted across both participant groups
(Figure 6.4a). The personality difference did not influence how individual provide the ratings. In
addition, the finding of emotions related to calurexposures was similar to the finding from
previous personality analyses.

The participants similarly associateeinsory andonsumer terms with the same odorant
(p>0.05) (Supplementary Table 6.3b). In general, most condennes were moderately
associted with the odorants, except for tAsianbrientalandfemininewhich were less
associated with the odorants (Figure 6.3c). Bnmsclean, cool, crispandfreshwere the terms
that the participants who were more agreeable associated more with eott tdm
participants who were less agreegp€0.05).

The difference of agreeableness level did not affect the use ocoaspamses. The

participants provided the same ratings for use occasion toward the same odorants (p>0.05)
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(Supplementary Table 3b). All of the participants generally perceived the odorants being
suitable in most occasions (Figure 6.3d).

All participants provide the same ratings patential applicatioo personal care
products toward the same odorants (p>0.05) (Supplementaky G4c). The participant
similarly perceived the odorants to be congruent with most product category, except for the sun
screen product (Figure 6.4e).

All participants had the same expectation of functional benefits toward the same odorants
(p>0.05) (Spplementary Table 6.4c). The participants generally had moderate to high
expectation of each functional benefits, except fohteng property which was not expected
with these odorants (Figure 6.4f). In this case, particgpahbwere more agreeabggenerally
had higher expectatidor themost functional benefits thararticipants who were less agreeable
(p<0.05) except forthe expectation agnergizing refreshing clean sensitive skin, revitalizing

andcooling (p>0.05).

Neuroticism

The participats scored themselves as lwvgh in neuroticism. The majority of the
participants possessed moderate to high neuroticism. Only a few participants scored low in
neuroticism and these individuals were combined with those who possessed moderate
neuroticism.The number oparticipants from different age group and gender segments was

similar in each neuroticism level (Tal8e7).
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Figure 6.5 Average Responses Across Five Odorants Rated by Participam$o had a
Different Level of Agreeableness ([a] Odorant Liking, [b] Emotion Profile, [c] Term
Associations, [d]Use Occasion[e] Potential Application in Personal Care Products, and [f]
Expectation of Functional Benefit) (* Represents Significant Difference between 2
Agreeableness Levels at p<0.05)
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Table 6.7 Individual Difference Make-Up of Participants who hada Different Neuroticism

Level
Age grou ear Gender
Neuroticismlevel ge group (year) Total
18-25 26-35 36-49 Female | Male
Low-Moderate 20 72 89 85 96 181
High 13 29 17 32 27 59

Within the same odorants, the responses obtained fropatheipants who had a
different neuroticism level were similar to each other (p>086pplementarg.5a).This
phenomenon was found to be similar to the results classified based on conscientiousness level.
There was no significant difference between responses obtained fronppatiavho wes
different in neuroticismHowever, the participants who were more neurotic generally scored
slightly higher than the others who Hadsneuroticism (Figuré.5). The results were similar to
Chen and Dal t on aGghatpecsonsvbdwars high in ankigyQraitsvemore
responsive and sensitiverfodorants than those who Hader anxiety trait.

Despite the similarity oblfactoryliking between two groups of participanisthis study
who had a tfiferent neuroticism level, preous studies have showmat individuals who were
less neurotic (emotionally stable) tended to fikkgrance characterized as floral ankypré In
contrast, fragransecharacterized as floraldehyde, and powdery tended to fit well with the

emotionallyunstable (neurotic) persons (Mensing & Beck, 1988; Rétiveau, 2004).
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Figure 6.6 Average Respaoses Across Five Odorants Rated by Participantwho had a
Different Level of Neuroticism ([a] Odorant Liking, [b] Emotion Profile, [c] Term
Associations, [d]Use Occasion[e] Potential Application in Personal Care Products, and [f]
Expectation of Functioral Benefit) (* Represents Significant Difference Between 2
Neuroticism Levels at p<0.05)
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Conclusions

The use of personality characteristics for consumer segmendadioot seem to provide
explanatios of di fferences i n .Paticipantssvhohddya diffefentme n 6 s f
personality pattern or possessed a different strengtpeificpersonality trag experienced the
same emotion profile and had the saotiactoryliking toward the same odoranfll
participants also similarly associatedrhs wih the same odorant.eBpite the personality
difference among the participants, the participants had the same responses retsed to
occasioncongruency between scents and products, as wielhesonalexpectation of the same
odorantsThiscod d be because the fragrances were all
equally well liked or appropriate or because personality actually had little or no impact on the
productsd evaluation

The difference in personalityid havea minor impact ondw individuals used the scale.

Persons who possessed a higher level of openness to experience, extroversion, and agreeableness
trait alsotended to scorsome aspects of the scalegher than the others who possessed a lower

level of these personality demsionsThis may be related either to a tendency for certain people

to score higher than others on many types of scales or may reflect an actual difference in scoring

based on personality type.
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Supplementary Results for Chapter 6

Supplemenary Table 6.1a Overall Analysis of Personality Pattern Effect on Odorant
Liking Scores and Net Average Emotion Responses toward 5 Odorant SampRated by
Consumers from Five Personality Patterns

Personality pattern p-value

Response 1 2 3 4 5 ,
(n=47) | (n=43) | (n=47) | (n=43)| (n=60) Pattern| Sample| Interaction

Hedonic | Odorantliking 6.81% | 6.41°°| 6.51° | 6.45"| 6.08° | 0.0177|<0.0001| 0.4535
Pleasant Feeling | -0.67° | -2.82% | 1.01% | -0.45%| -2.77% | 0.6450| 0.0012| 0.1664
Sensuality 504°% | 2.98%| 4.,51%| 2.09%| 3.13*| 0.8932| 0.0011| 0.7976
Emotion ggglliizsam 2.17% | 2.91%| -2.86° | -0.54%| 1.49° | 0.1868|<0.0001 0.2033
Seres "2 elaxation 098 | -6.49°| 5.75% | 0.03%| -6.66° | 0.1445| <0.0001] 0.8114
Sensory Pleasure| 7.81% | 1.97%| 5.32%| 3.12*| 2.38% | 0.1523| 0.1083| 0.7094
Refreshment 6.17% | 7.36%| 10.25% | 6.13%| 5.32% | 0.5906| <0.0001| 0.1481

*  QOdorant liking was evaluated on @8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
**  Consuners evaluated six series of emotion terms, each set consisted of 3Rtkerassint feelinghappiness
well-being andpleasantlysurprised, Sensualityromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlsurprised, Relaxation(relaxed sereng andreassurefl, Sensorypleasure
(nostalgic amusementandmouthwatering, andRefreshmenenergeticinvigorated and clean). Emotion
ratings were the differences between emotion ratings collected before and after oduatios. The
emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
*** | east square means with the same letter within each row are not significanty die nt at U = 0. 05 a
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representegignificant differencép<0.05).
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Supplementary Table6.1b Overall Analysis of Personality Pattern Effet on Average Level

of Sensory andConsumer Terms Associated with Five Odorant Samples ardse Occasion

Rated by Consumers from Five Personality Patterns

Personality pattern p-value
Response
P n :147) n 343) (ni?) (nj43) (nio) Pattern| Sample | Interaction
Overall strength 3.68% | 3.47% | 3.42° | 3.31* | 3.37° | 0.0508| <0.0001 | 0.3117
Bold 3.55% | 3.36%| 3.24" | 3.27° | 3.14° | 0.0129| <0.0001 | 0.6958
Heavy 3.06% | 2.89% | 2.94% | 2.88% | 2.89° | 0.6326| <0.0001 | 0.7639
Moden 3.54% | 3.14"° | 3.20° | 3.11° | 3.14° | 0.0046| 0.0003 | 0.7350
Clean 3.75% | 3.38% | 3.66% | 3.49% | 3.48% | 0.0656| <0.0001 | 0.6880
Cool 3.7 | 3.01% | 3.18* | 3.11* | 3.14* | 0.0875| <0.0001 | 0.8075
Crisp 3.44% | 3.08 | 3.20* | 3.27% | 3.17% | 0.1415| <0.0001 | 0.8581
Sensory | Fresh 3.66% | 3.28° | 3.58%"| 3.37°°| 3.36°| 0.0258| <0.0001 | 0.9688
Corf‘snudmer Harmony 3.26° | 278" | 3.03"| 2.90° | 2.83° | 0.0066| <0.0001| 0.6865
terms | Familiarity 3.10% | 2.98* | 3.32% | 3.21* | 3.02* | 0.1514| 0.0074 | 0.5054
Natural 3.32% | 2.80° | 3.06" | 2.84° | 2.73" | <0.0001| <0.0001 | 0.5288
Pleasing opposite s{ 3.60* | 3.35%°| 3.46° | 3.34%| 3.11° | 0.0063| 0.0025| 0.2628
Distinctive 3.64% | 3.44%| 3.46%| 3.25° | 3.27° | 0.0229| 0.1444 | 0.3874
European 2.99° | 2.75% | 2.80° | 2.73* | 2.88% | 0.4146| 0.2731 | 0.3497
Asian/Oriental 2.13% | 1.88% | 1.88% | 2.00* | 1.99* | 0.4278| 0.1125| 0.9441
Masculine 3.70° | 3.74% | 3.64%| 3.31° | 3.40™| 0.0117| <0.0001 0.7856
Feminine 2.10° | 1.80% | 2.11% | 2.14% | 2.08* | 0.1559| <0.0001 | 0.9095
Day 3.52% | 3.14™| 3.36°"| 2.99° | 2.95° | 0.0030| <0.0001 | 0.7076
Time | Night 3.58% | 3.36%°| 3.31°"| 3.08" | 3.10* | 0.0372| 0.0811 | 0.7821
Anytime | 3.40% | 3.10° | 3.26° | 3.02* | 2.98* | 0.0736| 0.0006 | 0.8590
Spring 3.62% | 353* | 3.55% | 3.36° | 3.32° | 0.1581| <0.0001 | 0.2618
Summer | 3.55% | 3.52° | 3.48* | 3.37° | 3.30* | 0.3336| <0.0001| 0.9079
Use Season
ocaasion Fall 3.63% | 3.53% | 3.49° | 3.36% | 3.32° | 0.2220| 0.0772 | 0.3643
Winter 3.53% | 3.40° | 3.34% | 3.31* | 3.28° | 0.4566| 0.0134 | 0.5961
Sports 2.96° | 2.73% | 2.72* | 2.61* | 2.66* | 0.4317| 0.0044 | 0.6913
. |Outdoor | 2.93* | 2.63% | 2.89% | 2.71* | 2.67° | 0.3708| 0.0242 | 0.8316
Activity S - - b 5
Formal | 3.48% | 3.26°°| 3.27*| 3.07° | 2.97° | 0.0382| 0.0026 | 0.8739
Casual | 3.67% | 3.38%| 3.44%*| 3.16° | 3.22° | 0.0408| 0.0006 | 0.9709

*  Association level of sensory and consumer terms with each odorant were evaluated yming acale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated usingpoint
scale where 1 = strongly disagree, and 5 = strongly agree.

*ox Least

squar e

means with the

s ame

|l etter

wi t hi

by multiple ttests for least significant difference (LSD) meanasation testBolded p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.1c Overall Analysis of Personality PatterrEffect on Possible
Application in Personal Care Productsand Expectation of Functional Benefits toward Five

Odorant Samples Ratedby Consumers from Five Personality Patterns

Personality pattern p-value

Response
P (n:147) (n343) (n:347) (nf43) (n:560) Pattern| Sample| Interaction
All-in-one 3.54% | 3.43% | 3.47% | 3.26°| 3.38% | 0.43D |<0.00aL| 0.8105
i‘;‘:g Body wash 3.84% | 3.72%°| 3.80%| 3.44° | 3.55" | 0.0171|<0.0001| 0.7309
Bodly lotion 3.46% | 3.13° | 3.25%| 3.14" | 2.98" | 0.0245|<0.0001| 0.2131
Facial cleanser 3.09% | 2.89% | 2.87% | 2.89% | 2.86% | 0.6422|<0.0001| 0.8132
| Facial cream | 3.48% | 3.48 | 3.19° | 3.26° | 3.36° | 0.2886| 0.0117| 0.2741
Application Fé";f':' Astringent 3.09* | 2.80* | 2.70* | 2.83*| 2.82* | 0.2087| 0.0006] 0.9689
Shave gel 3.51% | 3.47% | 3.18% | 3.34%| 3.31% | 0.3013| 0.0012| 0.1908
Sunscreen 2.55% | 2.04" | 1.86" | 2.16" | 2.13° | 0.0029 | <0.0001| 0.0172
Hair ?:ﬁcﬂfoonoe?”d 3.26° | 2.97° | 2.99° | 2.86% | 2.93% | 0.2047 | <0.0001| 0.8411
Car | pairstyling | 3.19* | 2.80% | 2.79% | 3.022 | 2.81% | 0.1020|<0.0001| 0.4766
Hydrate 3.29% | 3.07% | 3.14% | 3.00% | 2.95% | 0.0920|<0.0001| 0.7533
Moisturizing 3.23% | 3.13* | 3.17% | 3.03%| 2.94% | 0.1763|<0.0001| 0.6094
Energizing 3.72% | 3.57% | 3.63% | 3.40% | 3.42% | 0.0723|<0.0001| 0.9126
Refreshing 3.75% | 3.67% | 3.74% | 3.52% | 3.52% | 0.1999| 0.0002| 0.9390
Gentle clean 3.57% | 3.31% | 3.49% | 3.26% | 3.29% | 0.0922|<0.0001| 0.4082
Deep clean 3.37% | 3.09* | 3.17% | 3.23%| 3.17% | 0.4567| 0.1857| 0.4361
Clean 3.69% | 3.47% | 3.73% | 3.47%| 3.56% | 0.2050|<0.0001| 0.6670
_ Sensitive skin 2.96% | 2.73* | 2.83% | 2.80% | 2.76% | 0.6451|<0.0001| 0.9624
F‘g’;‘gg{t‘a' Clear skin 3.05% | 2.827 | 2.922 | 2.92%| 2.88% | 0.6640| <0.0001| 0.8229
Smooth 3.58% | 3.32% | 3.51% | 3.35%| 3.24% | 0.0624|<0.0001| 0.9217
Softening 3.26% | 2.91% | 3.22% | 3.02%| 2.93% | 0.0562|<0.0001| 0.7602
Soothing 3.43% | 3.14% | 3.39% | 3.24%| 3.15% | 0.1543|<0.0001| 0.8548
Restoring 3.32% | 3.15% | 3.05% | 3.08%| 2.97% | 0.1206| 0.0034| 0.4579
Revitalizing 3.58% | 3.43% | 3.57% | 3.30%| 3.32° | 0.1175| 0.0003| 0.8261
Cooling 3.37% | 3.19* | 3.20% | 3.16% | 3.14% | 0.5103|<0.0001| 0.9816
Heating 2.71* | 2.31° | 2.31° | 2.58% 2.45%°| 0.0364| 0.1297| 0.3873
Odor protection 3.43% | 3.47% | 3.46% | 3.33%| 3.32% | 0.7926| 0.0039| 0.8345

* The agreement gpossible application in personal care products and expectation of functional benedit of
odorant were evaluatagsing a 5point scale where 1 = strongly disagree, and 5 = strongly agree.

*ox Least square means with the same |l etter within ea
by multiple ttests for least significant difference (LSDpan separation te®8olded p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.2a Overall Analysis of Openness to Experience Effect on Odorant
Liking Scores and Net Average Emotion Responses across 5 Odorant Samgitesed by

Consumerswho had a Different Openness to Experience Level

Level p-value
Response M(?] cilsrla)lte (:Liﬂ'g) V?;{;‘g?h Level | Sample | Interaction

Hedonic | Odorant liking 6.12"° 6.55% 6.71% 0.0131 | 0.0003 | 0.9910
Pleasant feeling -4,01°2 0.19% -1.732 0.1298 | 0.0862 0.5925

Sensuality 0.774 5.20°% 1.27° 0.1062 | 0.0143 0.4398

Emotion Unpleasant feeling 1.05% 0.22° 2.57°8 0.7094 | 0.0017 0.7992
series Relaxation -7.36% -2.843 -2.40°% 0.1604 | 0.0127 0.6376
Sensory pleasure 3.43° 3.90° 7.742 0.4096 | 0.0368 | 0.6683
Refreshment 7.62°% 7.31° 2.05% 0.3622 | 0.0005 0.5593

*  Odorant liking was evaluated on #8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
**  Consumers evaluated six series of eooterms, each set consisted of 3 terfisasant feelinghappiness
well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlysurprised, Relaxation(relaxed sereng andreassuredl, Sensorypleasure
(nostalgic amusementandmouthwatering, andRefreshmenfenergeti¢invigorated and clean). Emotion
ratings were the differences between emotion ratings collected before and after odorant evaluation. The
emotion ratings we evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
*»** Least square means with the same | etter within each
determined by multiple-tests for least significant défence (LSD) mean separation t&ilded p-values
representedignificant differencgp<0.05).
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Supplementary Table6.2b Overall Analysis of Openness to Experience Effect on Average

Level of Sensory and ConsumeiTerms Associatedwith Five Odorant Samples andUse

OccasionRated by Consumerswho had a Different Openness to Experience Level

Level

p-value

Response M(?] cilsrla)lte (:Liﬂ'g) V?;{yoi)gh Level | Sample | Interaction
Overall strength 3.28° 3.48% 3.74% 0.0077 | <0.0001| 0.5733
Bold 3.18° 3.32% 3.61° | 0.0207 | <0.0001| 0.6292
Heavy 2.87° 2.93° 3.11* | 0.3281 | <0.0001| 0.6955
Modern 3.05° 3.30% 3.33% | 0.0220| 0.0092| 0.3239
Clean 3.37° 3.61% 3.69° | 0.0329| 0.0228| 0.7171
Cool 2.94° 3.26% 3.38% | 0.0028| 0.0013| 0.9883
Crisp 3.01° 3.33° 3.25® | 0.0067 | 0.0113| 0.5674
Sensory | Fresh 3.24° 3.52% 3.66* | 0.0039| 0.0020| 0.7693
Cor?snudmer Harmony 277" | 3.00° | 331° | 0.0040| 0.0094| 0.9060
terms | Familiarity 2.94° 3.17% 3.43* | 0.0165| 0.0360| 0.4547
Natural 2.76° 2.98" 3.31* | 0.0040| 0.0223| 0.5210
Pleasing opposite se|  3.08" 3.45% 3.68% 0.0001 | 0.4212| 0.9417
Distinctive 3.24° 3.44° 3.75° | 0.0061| 0.2064| 0.6283
European 2.75 2.87° 2.90° | 0.4993| 0.3641| 0.8789
Asian/Orientd 1.97% 1.96% 2.12% 0.6405| 0.4564| 0.7319
Masculine 3.32° 3.65° 3.67° | 0.0064 | <0.0001| 0.8473
Feminine 2.07 2.01° 2.30° | 0.2202 | <0.0001| 0.2677
Day 2.92° 3.24° 3.65* | 0.0013| 0.0035| 0.8833
Time | Night 3.07° 3.32% 3.73* | 00114 | 0.6496| 0.8636
Anytime 2.96" 3.18% 3.54° 0.0175| 0.0530| 0.9547
Spring 3.31° 3.51° 3.75% | 0.0235| <0.0001| 0.9950
Summer 3.35% 3.45% 3.60° 0.3446 | <0.0001| 0.9086

Use Season 5 5 ”
oceasion Fall 3.33 3.47 3.83 0.0271| 0.5676| 0.9088
Winter 3.27° 3.37° 3.67° | 0.0992| 0.1124| 0.9913
Sports 2.45° 2.85% 2.85" | 0.0099 | 0.0146| 0.4730
.. | Outdoor 2.49° 2.87° 2.93% | 0.0084| 0.3578| 0.7455

Activity b 5 3
Formal 2.99 3.23 3.69 0.0058 | 0.4097| 0.7281
Casual 3.09 3.45% 3.77% | 0.0020| 0.1029 | 0.6339

*  Association level of sensory and consumer terms with each odorant were evaluated yxing acale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated using@obt

scale where 1 =iingly disagree, and 5 = strongly agree.
means

* *

Least

squar e

wi t h

t he

s ame

|l etter

by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.2c Overall Analysis of Openness to Experiendgffect on Possible
Application in Personal Care Productsand Expectation of Functional Benefits of Five

Odorant Samples Ratedoy Consumerswho had a Different Openness to Experiencievel

Level p-value
Response M(?] cilsrla)lte (rlliﬂlg) V?;{yoi)gh Level | Sample | Interaction
All-in-one 3.33° 3.46% 3.39% 0.4489 | 0.0297| 0.6843
ig?g Body wash 352" | 3722 | 377 | 0.0881| 0.0015| 0.1358
Body lotion 2.98° 3.23° 3.49° 0.0128 | <0.0001| 0.2674
Facial cleanse| 2.81° 3.00° 2,73 0.1432| 0.0013| 0.6887
Personal | Facial Faci.al cream | 3.25° 3.42% 3.18% 0.1926 | 0.1597| 0.7890
care care | Astringent 2.74° 2.91° 2.80% 0.3453 | 0.0254| 0.5877
Shave gel 3.29% 3.41° 3.22% 0.4457 | 0.0242| 0.8768
Sunscreen 2.018 2.23% 2.08° 0.2012 | <0.0001| 0.6033
Hair fg‘r?(;ﬂf’oonoe?nd 281° | 308 | 3.08 | 0.0928|<0.0001| 0.1797
car® Mair styling 2.74° 2.98° 3.04% 0.1166 | 0.0002| 0.0747
Hydrate 2.86° 3.15% 3.38% 0.0011 | <0.0001| 0.9409
Moisturizing 2.91° 3.15% 3.33° 0.0127 | <0.0001| 0.5898
Energizing 3.35° 3.62% 3.65% 0.0161 | 0.0461| 0.7230
Refreshing 3.51° 3.68% 3.78% 0.1325| 0.0254| 0.8058
Gentle clean 3.19° 3.44% 3.62% 0.009 | 0.0001| 0.7128
Deep clean 3.07% 3.25° 3.34° 0.1805| 0.8566| 0.5401
Clean 3.42° 3.66% 3.62® | 0.0387| 0.0179| 0.5336
_ Sensitive skin 2.62° 2.87% 3.06% 0.0259 | <0.0001| 0.3977
F%g%t'e?ir:al Clear skin 2750 | 298* | 307° | 0.0592| 0.0092| 0.3317
Smooth 3.21° 3.442 3.69° 0.0064 | 0.0347| 0.9116
Softening 2.85° 3.11° 3.48* | 0.0015| <0.0001| 0.8978
Soothing 3.09° 3.32% 3.532 0.0210 | 0.0009| 0.5777
Restoring 2.91° 3.18% 3.29% 0.0122 | 0.0331| 0.5232
Reuvitalizing 3.26" 3.49% 3.61% 0.0312 | 0.0034| 0.6490
Cooling 3.04° 3.26% 3.40° 0.0366 | 0.0013| 0.7202
Heating 2.40° 2.46% 2.83? 0.0732| 0.7785| 0.3085
Odor protection 3.20° 3.47% 3.55% 0.0235| 0.5510| 0.5431

* The agreement gpossible application in personal care products@pectation of functional benefits edich
odorant were evaluated using-p&int scale where 1 = strongly disagree, and 5 = strongly agree.

*ox Least square means with the same | etter mwed hin ea
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Supplementary Table6.3a Overall Analysis of Conscientiousness Effect on Odorant Liking
Scores and Net Agrage Emotion Responses across 5 Odorant SampRated by

Consumerswho had a Different Conscientiousness Level

Level p-value
Response Moderate High Level | Sample | Interaction
(n=148) (n=92)

Hedonic Odorant liking 6.45" 6.41" 0.8081 | <0.0001 0.5876
Pleasant feeling -1.34™ -1.00"™ 0.8616 0.0008 0.5471

Sensuality 471" 171" 0.1415 0.0008 0.4387

Emotion Unpleasant feeling 0.17™ 1.45™ 0.4523 | <0.0001 0.2650
series Relaxation -3.20™ -5.65" 0.2769 | <0.0001 0.9627
Sensory please 5.06" 2.50™ 0.1373 0.0633 0.5257
Refreshment 6.77" 7.27™ 0.8160 | <0.0001 0.5706

*  Odorant liking was evaluated on #8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
**  Consumers evaluated six seriegofotion terms, each set consisted of 3 teRteasant feelinghappiness
well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlysurprised, Relaxation(relaxed sererg, andreassuredl, Sensorypleasure
(nostalgic amusementandmouthwatering, andRefreshmenfenergeti¢invigorated and clean). Emotion
ratings were the differences between emotion ratings collected before and after odorant evaluation. The
emotion ratngs were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
*»* | east square means with the same |l etter within each
determined by multiple-tests for least significamifference (LSD) mean separation té&dlded p-values
representedignificant differencgp<0.05).
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Supplementary Table6.3b Overall Analysis of Conscientiousness Effect on Average Level
of Sensory andConsumerTerms Associated with Five Odrant Samples andUse Occasion

Rated by Consumerswho had a Different Conscientiousness Level

Level p-value
Response Moderate High .
(n=148) (n=92) Level Sample | Interaction
Overall strength 3.44% 3.46% 0.8486 | <0.0001 0.8500
Bold 3.33% 3.26% 0.4119 | <0.0001 0.4400
Heavy 2.97° 2.86% 0.2038 | <0.0001 0.7800
Modern 3.23% 3.22° 0.8542 0.0025 0.7700
Clean 3.50% 3.63% 0.1649 | <0.0001 0.6948
Cool 3.19% 3.15% 0.6575 | <0.0001 0.9500
Crisp 3.23% 3.23 0.9216 | <0.0001 0.3700
Sensdory Fresh 3.42° 3.49° 0.4429 | <0.0001 | 0.5100
an Harmony 3.00% 2.89° 0.2662 | <0.0001 0.8000
consumer ——
terms Familiarity 3.07% 3.20° 0.1945 0.0018 0.1500
Natural 3.00% 2.85% 0.1157 | <0.0001 0.9000
Pleasingoppositesex 3.37° 3.34% 0.7216 0.0044 0.7300
Distinctive 3.44% 3.36% 0.3572 0.2320 0.8800
European 2.90° 2.74° 0.0983 0.2113 0.5300
Asian/Oriental 2.05% 1.86° 0.0383 0.1044 0.9800
Masculine 3.55° 3.55% 0.9670 | <0.0001 0.7700
Feminine 2.09% 1.99% 0.3076 | <0.0001 0.0200
Day 3.19% 3.18% 0.9523 | <0.0001 0.5300
Time Night 3.28% 3.29% 0.9257 0.1295 0.4841
Anytime 3.15° 3.14% 0.9826 0.0010 0.6060
Spring 3.46% 3.48% 0.8864 | <0.0001 0.2202
Summer 3.43% 3.45% 0.7969 | <0.0001 0.5607
Use Season " a
. Fall 3.45 3.47 0.8604 0.1307 0.3201
occafon :
Winter 3.37¢ 3.37¢ 0.9764 0.0523 0.5461
Sports 2.74% 2.72°% 0.8267 0.0067 0.9216
. Outdoor 2.73°% 2.82% 0.4808 0.0312 0.8259
Activity 2 2
Formal 3.20 3.20 0.9670 0.0066 0.7421
Casual 3.36% 3.38° 0.862 0.0008 0.9293

*  Association level of sensory and consumer terms with each odorant were evaluated yming acale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated using@obt
scale wherd = strongly disagree, and 5 = strongly agree.
*ox Least square means with the same | etter within ea
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.3c Overall Analysis of Conscientiousnedsffect on Possible
Application in Personal Care Productsand Expectation of Functional Benefits of Five

Odorant Samples Ratedby Consumerswho had a Different Conscientiousness Level

Level p-value

Response |V(|r?31947:8a)te (:llgg) Level Sample | Interaction
All-in-one 3.412 3.42% 0.9625 0.0001 0.7738
?:Z?g Body wash 3.65° 370° | 05926 | <0.0001| 0.9224
Body ldion 3.19° 3.16% 0.7285 | <0.0001 0.9879
Facial cleanser 2.89% 2.96° 0.5650 | <0.0001 0.7972
Personal | Facial Faci.al cream 3.31° 3.42% 0.3226 0.0180 0.8656
care care Astringent 2.85% 2.84° 0.9076 | 0.0006 0.2409
Shave gel 3.32° 3.42% 0.3821 0.0015 0.9369
Sunscreen 2.25% 1.99 0.0272 | <0.0001 | 0.8512
Hair fgﬁcﬁfoonoef‘”d 3.00° 3.00° | 09666 | <0.0001| 0.7817
care Hair styling 2.89% 2.96% 0.5648 | <0.0001 0.8407
Hydrate 3.09% 3.07% 0.8877 | <0.0001 0.2844
Moisturizing 3.09% 3.10° 0.9419 | <0.0001 0.3881
Energizing 3.51° 3.60° 0.3265 | <0.0001 0.4680
Refreshing 3.60% 3.69% 0.3198 | <0.0001 0.6514
Gentle clean 3.37% 3.39° 0.8202 | <0.0001 0.6430
Deep clean 3.18% 3.242 0.5760 0.2977 0.5794
Clean 3.52% 3.69% 0.0578 | <0.0001 0.9137
] Sensitive skin 2.83% 2.78% 0.6468 | <0.0001 0.0374
Fll‘)';%“e?irt'a' Clear skin 2.90° 295 | 0.6613 | <0.0001 | 0.2478
Smooth 3.38% 3.42% 0.7043 0.0001 0.3040
Softening 3.04% 3.10° 0.5936 | <0.0001 0.2141
Soothing 3.26% 3.27° 0.9127 | <0.0001 0.2638
Restoring 3.14% 3.06° 0.3748 0.0042 0.0656
Revitalizing 3.412 3.47% 0.5603 0.0007 0.6034
Cooling 3.212 3.22% 0.9151 | <0.0001 0.7477
Heating 2.58° 2.30° 0.0036 | 0.1549 0.2113
Odor protection 3.32° 3.52% 0.0364 0.0196 0.2066

*  The agreement gpossible application in personal care products and expectation of functional beredit of
odorant were evaluated using-@&int scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means withthesa | et t er within each row are not signif
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.4a Oveall Analysis of Extroversion Effect on Odorant Liking
Scores and Net Average Emotion Responses across 5 Odorant SampBlated by

Consumerswho had a Different Extroversion Level

Level p-value

Response Low-Moderate| High-Very .

(n=131) High (n=109) Level | Sample | Interaction
Hedonic Odorant liking 6.27° 6.64° 0.0100 | <0.0001 0.1700
Pleasant feeling -1.922 -0.36% 0.4100 0.0000 0.5600
Sensuality 2.26% 5.13% 0.1500 0.0000 0.5500
Emotion Unpleasant feeling 1.97% -0.91% 0.0800 | <0.0001 0.6000
series Relaxation -6.06" -1.832 0.0500 | <0.0001 0.3800
Sensory pleasure 3.56% 4.70% 0.5000 0.0700 0.7500
Refreshment 7.09° 6.81° 0.8900 | <0.0001 0.0800

*  Qdorant liking was evaluated on 8int hedonic scale where 1 = dislike extedynand 9 = like extremely.
**  Consumers evaluated six series of emotion terms, each set consisted of Bleagant feelinghappiness
well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlsurprised, Relaxation(relaxed sereng andreassurefl, Sensorypleasure
(nostalgic amusementandmouthwatering, andRefreshmenenergeticinvigorated and clean). Emotion
ratings were the differences between emotioimgatcollected before and after odorant evaluation. The
emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
*** | east square means with the same letter within each row are not significantly tiffe@ent U = 0. 05 as
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representegignificant differencép<0.05).

141



Supplementary Table6.4b Overall Analysis of Extroversion Effect on Aveage Level of
SensoryConsumer Terms Associated with Five Odorant Samples andse OccasiorRated

by Consumerswho had a Different Extroversion Level

Level p-value
Response LovE/r-ll\:/Ifgf)rate H';Sﬁrzn\iirgg) Level Sample | Interaction
Overall strength 3.32° 3.60° 0.0000 | <0.0001 0.3600
Bold 3.20° 3.42° 0.0100 | <0.0001 0.5900
Heavy 2.85° 3.02° 0.0400 | <0.0001 0.3400
Modern 3.11° 3.36° 0.0000 | 0.0000 0.1400
Clean 3.46° 3.67° 0.0169 | <0.0001 0.0159
Cool 3.05 3.32° 0.0000 | <0.0001 0.0900
Crisp 3.14° 3.34° 0.0300 | <0.0001 0.0800
Sensory | Fresh 3.33° 3.59° 0.0000 | <0.0001 0.0200
Corf‘snudmer Harmony 2.82° 3.12° 0.0000 | <0.0001 | 0.0200
terms | Familiarity 3.05° 3.21° 0.0900 | 0.0100 0.8400
Natural 2.79° 3.12° 0.0000 | <0.0001 0.1100
Pleasing opposite st 3.20° 3.54% 0.0000 0.0000 0.1500
Distinctive 3.30° 3.54° 0.0100 | 0.2300 0.8500
European 2.80° 2.88° 0.3800 | 0.1800 0.4800
Asian/Oriental 1.932 2.03° 0.2800 | 0.1200 0.5400
Masculine 3.46° 3.66° 0.0300 | <0.001 0.6300
Feminine 2.03° 2.08° 0.6500 | <0.0001 0.3900
Day 3.01° 3.39° 0.0000 | <0.0001 0.5500
Time | Night 3.12° 3.47° 0.0000 | 0.0700 0.3100
Anytime 2.99° 3.33° 0.0000 | 0.0000 0.8000
Spring 3.42° 3.53° 0.2600 | <0.0001 0.3400
Summer 3.40° 3.48% 0.4000 | <0.0001 0.3500
chasseion Season i 3.39° 3.54° 0.1200 | 0.0700 | 0.0800
Winter 3.29° 3.47° 0.0500 | 0.0300 0.4900
Sports 2.62° 2.88° 0.0300 | 0.0000 0.3700
Activity Outdoor 2.62° 2.93° 0.0100 | 0.0200 0.3300
Formal 3.05° 3.38° 0.0000 | 0.0000 0.7500
Casual 3.21° 3.56° 0.0000 | 0.0000 0.3100

*  Association level of sensory and consumer terms with each odorant were evaluated yxing acale where
1 =not at all and5 = extremeThe agreement amseoccasiorof each odorant were evaluated using@obt
scale where 1 = strongly disagree, and 5 = strongly agree.
** | east square means with the same letter withiceh r ow ar e not significantly dif
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Supplementary Table6.4c Overall Analysis of Exroversion Effect on Possible Application
in Personal Care Productsand Expectation of Functional Benefits of Five Odorant Samples

Rated by Consumerswho had a Different Extroversion Level

Level p-value

Response LovE/r;I\:/If?c’Jf)rate ngrzh\ielrs/Qngh Level | Sample | Interaction
All-in-one 3.37° 3.48° 0.2600 | <0.0001 | 0.4500
lig?g Body wash 3.60° 3.74° 0.1300 | <0.0001 | 0.3000
Body lotion 3.09° 3.30° 0.0400 | <0.0001 | 0.1100
Facial cleansel 2.85% 3.00° 0.1600 | <0.00QL 0.4200
Personal Eacial Faci.al cream 3.31° 3.41° 0.3200 0.0300 0.1600
care care Astringent 2.81° 2.90° 0.3900 0.0000 0.2100
Shave gel 3.33° 3.39° 0.5600 | 0.0000 | 0.3900
Sunscreen 2.04° 2.29% 0.0300 | <0.0001 | 0.5200
Hair ?:ﬁcﬂfoonoe?”d 2.89° 3.14° 0.0200 | <0.0001 | 0.1200
Care | Hair styling 2.82° 3.03 0.0600 | <0.0001 | 0.5300
Hydrate 2.95° 3.23° 0.0011 | <0.0001 | 0.7402
Moisturizing 2.98° 3.22° 0.0062 | <0.0001 | 0.8553
Energizing 3.49° 3.61° 0.1430 | <0.0001 | 0.0260
Refreshing 3.57° 3.72% 0.0843 | 0.0002 | 0.0662
Gentle clean 3.29° 3.49% 0.0250 | <0.0001 | 0.0650
Deep clean 3.09° 3.34% 0.0114 | 0.2079 | 0.3519
Clean 3.51° 3.67° 0.0689 | <0.0001 | 0.1662
_ Sensitive skin 2.70° 2.95 0.0121 | <0.0001 | 0.2967
Flt’)';cnt'e?i':al Clear skin 2.78° 3.09° 0.0008 | <0.0001| 0.3132
Smooth 3.26° 3.56° 0.0006 | <0.0001 | 0.0676
Softening 2.92° 3.24° 0.0007 | <0.0001 | 0.6664
Soothing 3.14° 3.42° 0.0018 | <0.0001 | 0.4011
Restoring 3.02° 3.212 0.0399 | 0.0032 | 0.2054
Revitalizing 3.34° 3.55° 0.0194 | 0.0003 | 0.2468
Cooling 3.13? 3.30° 0.0604 | <0.0001 | 0.2142
Heating 2.39° 2.58 0.0482 | 0.1768 | 0.7623
Odor protection 3.32° 3.49° 0.0655 | 0.0062 | 0.8391

* The agreement gpossible application in personal care products and expectation tibfualdenefits okach
odorant were evaluated using-p&int scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means with the same letter within each row are ndt $igniant | y di fferent at U =
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.5a Overall Analysis of Agreeableness EffechaOdorant Liking
Scores and Net Average Emotion Responses across 5 Odorant SampBlated by

Consumerswho had a Different Agreeableness Level

Level p-value

Response I\/(Ir?glesrsa)te (I:l%g) Level | Sample | Interaction
Hedonic | Odorant liking 6.40"™ 6.56" 0.3649 | <0.0001 0.4482
Pleasant feeling -1.50™ -0.17" 0.5599 0.0308 0.5713

Sensuality 4.42™ 0.47" 0.1007 0.0021 0.2288

Emotion Unpleasant feeling 0.79"™ 0.19™ 0.7661 0.0023 0.9155
series | Relaxation -4.03" -4.54" 0.8472 | 0.0017 | 0.7319
Sensory pleasure 4.83™ 1.35"™ 0.0868 0.2179 0.5956
Refreshment 7.46" 517" 0.3673 0.0001 0.2569

*  QOdorant liking was evaluated on @8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
**  Consumers evaluated six series of emotion terms, each set consisted of Bleagant feelinghappiness
well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted
irritated, andunpleasantlsurprised, Relaxation(relaxed serene andreassure(, Sensonpleasure
(nostalgic amusementandmouthwatering, andRefreshmenenergeticinvigorated and clean). Emotion
ratings were the differences between emotion ratings collected before and aftert edaluation. The
emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.
*»* | east square means with the same |l etter within each
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representegignificant differenc€p<0.05).
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Supplementary Table6.5b Overall Analysis of Agreeableness Effect on Average Level of

Sensory and Consumeilerms Associated with Five Odorant Samples antdise Occasion

Rated by Consumerswho had a Different Agreeableness Level

Level p-value
Respone l\/(lr?ggg)te (:'l%g) Level Sample | Interaction
Overall strength 3.42% 3.55% 0.1979 | <0.0001 0.8618
Bold 3.29° 3.35% 0.5476 | <0.0001 0.4929
Heavy 2.93% 2.94% 0.8665 | <0.0001 0.9449
Modern 3.19° 3.35° 0.1282 0.1133 0.0029
Clean 3.50° 3.75% 0.0163 | <0.0001 0.3204
Cool 3.11° 3.38° 0.0190 | 0.0157 0.4005
Crisp 3.17° 3.43° 0.0177 | 0.0042 0.6506
Szrr‘]Sdory Fresh 3.40° 3.63° 0.0236 | <0.0001 0.8140
consumer Harmony 2.94° 3.00% 0.5917 0.0008 0.2002
terms Familiarity 3.12° 3.12° 0.9978 0.1491 0.9618
Natural 2.95° 2.912 0.6911 | <0.0001 0.1649
Pleasing opposite se| 3.34% 3.43% 0.3719 0.0730 0.0757
Distinctive 3.41° 3.40° 0.9350 0.3880 0.4211
European 2.83° 2.86° 0.8263 0.3170 0.0202
Asian/Oriental 1.99° 1.91% 0.4556 0.0264 0.2171
Masculine 3.53% 3.63° 0.4114 | <0.0001 0.5574
Feminine 2.07% 1.98% 0.4083 | <0.0001 0.5605
Day 3.18°% 3.20% 0.8408 0.0002 0.2249
Time Night 3.30° 3.22°% 0.6107 0.2089 0.0677
Anytime 3.13% 3.20° 0.5741 0.0028 0.2408
Spring 3.43% 3.60% 0.1218 | <0.0001 0.3629
Summer 3.41°% 3.53% 0.2536 | <0.0001 0.4798
Use Season
occasion Fall 3.42° 3.58° 0.1876 0.1257 0.7355
Winter 3.35% 3.43% 0.4670 0.1982 0.7024
Sports 2.73% 2.773 0.7858 0.1798 0.4996
. Outdoor 2.73% 2.88°% 0.3029 0.1783 0.4881
Activity
Formal 3.20° 3.22% 0.8659 0.0253 0.0121
Casual 3.37°2 3.38% 0.8932 0.0081 0.3940

*  Association level of sensory and consumer terms with each odorantwednated using a-point scale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated using@obt
scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means with the same lettehwitn

each

row

ar e

not

significantly

by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.5¢ Overall Analysisof Agreeablenes&ffect on Possible
Application in Personal Care Productsand Expectation of Functional Benefits of Five

Odorant Samples Ratedby Consumerswho had a Different Agreeableness Level

Level p-value
Response Moderate High Level | Sample | Interaction
(n=188) (n=52)

All-in-one 3.39° 3.53" 0.2327 | 0.0051 0.4031
?:Z?g Body wash 3.65° 3.73"™ 0.4369 | 0.0002 0.3301
Body lotion 3.17° 3.20™ 0.8098 | <0.0001 0.1042
Facial cleanser 2.88° 3.05™ 0.1982 0.0007 0.9879
Personal | acig Faci-al cream 3.342 3.41"™ 0.5491 | 0.1648 0.4637
care care | Astringent 2.85% 2.83" 0.8861 | 0.0426 0.1548
Shave gel 3.34° 3.44" 0.4290 0.0249 0.3622
Sunscreen 2.17° 2.08" 0.5252 | <0.0001 0.8905
Hair f:ﬁ(m?oor‘;ra”d 2.97° 3.12™ 0.2704 | <0.0001 | 0.1441
care | yair styling 2.89° 2.99" 0.4745 | <0.0001 | 0.8475
Hydrate 3.04° 3.25% 0.0448 | <0.0001 0.2854
Moisturizing 3.05° 3.26% 0.0421 | <0.0001 0.4396
Energizing 3.52% 3.64% 0.2372 0.0033 0.6264
Refreshing 3.59° 3.78° 0.0632 | 0.0105 0.5593
Gentle clean 3.32° 3.60° 0.0081 | <0.0001 0.2745
Deep clean 3.16° 3.36° 0.0862 | 0.8100 0.5960
Clean 3.54% 3.74° 0.0598 | <0.0001 0.3120
_ Sensitive skin 2.77° 2.98% 0.0753 | <0.0001 0.2439
F%g%“e(;ir:a' Clear skin 2.85P 3.18° 0.0041 | <0.0001 | 0.8222
Smooth 3.34° 3.59° 0.0165 | 0.0005 0.2393
Softening 3.01° 3.25° 0.0486 | <0.0001 0.7954
Soothing 3.21° 3.47° 0.0232 | <0.0001 0.6757
Restoring 3.06° 3.28° 0.0484 | 0.0895 0.3663
Revitalizing 3.40° 3.57° 0.1171 | 0.0096 0.5308
Cooling 3.17% 3.35% 0.0879 | 0.0005 0.1665
Heating 2.46° 2.54° 0.4799 | 0.5142 0.7195
Odor protection 3.34° 3.60° 0.0286 | 0.0410 0.1786

* The agreement gpossible application in personal care products apeetation of functional benefits ehch
odorant were evaluated using-p&int scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means with the same letter within each row are ndt signiant | y di f ferent at U =
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Supplementary Table6.6a Overall Analysis of Neuroticism Effect orNet Average Emotion

Ratings, Odorant Liking Score across 5 Odorant SampleRated by Consumersvho had a
Different Neuroticism Level

Level p-value
Response Low-Moderate High Level | Sample | Interaction
(n=181) (n=59)

Hedonic Odorant liking 6.40™ 6.55™ 0.3460 | <0.0001 0.1755
Pleasant feeling -2.13™ 1.61™ 0.0843 0.0116 0.6020

Sensuality 3.20™ 467" 0.5236 0.0025 0.3756

Emotion Unpleasant feeling 1.58™ -2.17™ 0.0501 0.0018 0.8739
series Relaxation -5.09™ -1.23" 0.1289 0.0012 0.4063
Sensory pleasure 4.68" 2.22" 0.2068 0.2956 0.6874
Refreshment 7.23"™ 6.14" 0.6538 | <0.0001 0.4266

Odorant liking was evaluated on g®8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
Consumers ealuated six series of emotion terms, each set consisted of 3 Rleasant feelinghappiness

well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling(disgusted

irritated, andunpleasantiysurprised, Relavation (relaxed sereng andreassuredl, Sensorypleasure

(nostalgic amusementandmouthwatering, andRefreshmenfenergeti¢invigorated and clean). Emotion

ratings were the differences between emotion ratings collected before and after odoranbevahmat

emotion ratings were evaluated on a 100 mm line scale where 0 = not intense at all and 100 = very intense.

*»* | east square means with the same |l etter within each
determined by multiple-tests for least significant difference (LSD) mean separatiorBekted p-values
representedignificant differencgp<0.05).

k%
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Supplementary Table6.6b Overall Analysis of Neuroticism Effect on Average Level of
Sensory andConsumer Terms Associated with Five Odorant Samples andse Occasion

Rated by Consumerswho had a Different Neuroticism Level

Level p-value
Response Low-Moderate|  High Level | Sample | Interaction
(n=181) (n=59)
Overall strength 3.46" 3.41"™ 0.6423 | <0.0001 0.7027
Bold 3.32"™ 3.26" 0.5226 | <0.0001 0.5237
Heavy 2.97™ 2.81™ 0.1073 | <0.0001 0.5369
Modern 3.23"™ 3.22"™ 0.9128 0.0268 0.4292
Clean 3.52" 3.66" 0.1750 | <0.0001 0.9777
Cool 3.13™ 3.31"™ 0.0827 0.0019 0.7936
Crisp 3.19" 3.34"™ 0.1758 0.0016 0.9949
Sensory | Fresh 3.41™ 3.56" 0.1336 | <0.0001 0.9151
Corfsnudmer Harmony 2.93™ 3.03™ | 0.3368 | 0.0010| 0.7083
terms Familiarity 3.10™ 3.21™ 0.3011 0.0104 0.8492
Natural 2.97"™ 2.86" 0.2854 0.0007 0.6837
Pleasing opposite se| 3.34"™ 3.41"™ 0.4811 0.0423 0.3153
Distinctive 3.44™ 3.30™ 0.1623 0.3909 0.8100
European 2.84™ 2.84™ 0.9770 0.0787 0.2214
Asian/Oriental 1.98"™ 1.97™ 0.8955 0.0815 0.2698
Masculine 3.57"™ 3.51"™ 0.5980 | <0.0001 0.9547
Feminine 2.04™ 2.10™ 0.5667 | <0.0001 0.2038
Day 3.18™ 3.19™ 0.9679 | <0.0001 0.7073
Time Night 3.28™ 3.20"™ 0.9371 0.2232 0.6147
Anytime 3.13"™ 3.20™ 0.5685 0.0007 0.9064
Spring 3.45™ 3.53" 0.4614 | <0.0001 0.5439
Summer 3.42™ 3.48™ 0.5363 | <0.0001 0.7020
occhSSion Season Fall 3.43™ 3.53"™ 0.3694 0.2376 0.8358
Winter 3.34"™ 3.46" 0.2675 0.2503 0.3971
Sports 2.72"™ 2.78"™ 0.6672 0.0349 0.7074
. Outdoor 2.73" 2.87"™ 0.2733 0.1751 0.6400
Activity Formal 3.18™ 3.27™ 0.4832 0.0258 0.7217
Casual 3.35™ 3.42™ 0.6157 0.0040 0.9902

*  Association level of sesory and consumer terms with each odorant were evaluated usipgjret Scale where
1 =not at all and5 = extremeThe agreement amse occasionf each odorant were evaluated using@obt
scale where 1 = strongly disagree, and 5 = strongly agree.
*ox Least square means with the same |l etter within ea
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencgp<0.05).
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Supplementary Table6.6¢c Overall Analysis of NeuroticismEffect on Possible Application
in Personal Care Productsand Expectation of Functional Benefits of Five Odorant Samples

Rated by Consumerswho had a Different Neuroticism Level

Level p-value

Response LOV\&I\:/Iféjle)rate (I:l%g) Level Sample | Interaction
All-in-one 3.39° 3.51% 0.2634 0.0002 0.7633
lig?g Body wash 3.67° 3.64° 0.7774 | <0.0001 0.3843
Body lotion 3.20° 3.13°% 0.5546 | <0.0001 0.4561
Facial cleanser 2.92°% 2.91°% 0.9437 0.0001 0.6265
Personal | Eacial Faci.al cream 3.35:1 3.36:1 0.9467 0.0203 0.2812
care care Astringent 2.82 2.95 0.2687 0.0063 0.1510
Shave gel 3.36° 3.37° 0.9337 0.0011 0.7093
Sunscreen 2.14% 2.17% 0.8377 | <0.0001 0.4345
Hair f:ﬁ(m?oonoef‘”d 3.01° 298° | 08576 | <0.0001| 0.8906
care | yair styling 2.91° 2.94° 0.8362 | 0.0001| 0.9908
Hydrate 3.08° 3.10° 0.7917 | <0.0001 0.8202
Moisturizing 3.09% 3.09% 0.9985 | <0.0001 0.5988
Energizing 3.54% 3.56% 0.8223 | <0.0001 0.6215
Refreshing 3.62° 3.68° 0.5693 0.0002 0.8243
Gentle clean 3.36° 3.44° 0.4102 | <0.0001 0.7707
Deep clean 3.17 3.32% 0.1769 0.3744 0.9408
Clean 3.565% 3.71° 0.1005 | <0.0001 0.9905
_ Sensitive skin 2.75° 3.00° 0.0318 | <0.0001 | 0.4443
F%g%t'e?ir:al Clear skin 2.87° 3.06° | 0.0963 | <0.0001 | 0.9503
Smooth 3.36% 3.50% 0.1596 0.0029 0.3833
Softening 3.02° 3.20° 0.1025 | <0.0001 0.6574
Soothing 3.22% 3.42% 0.0632 0.0005 0.8451
Restoring 3.09% 3.17° 0.4602 0.0846 0.4138
Reuvitalizing 3.428 3.47° 0.6695 0.0012 0.9105
Cooling 3.17° 3.328 0.1748 | <0.0001 0.6195
Heating 2.47% 2.48% 0.8932 0.5159 0.7441
Odor protection 3.35% 3.55% 0.0697 0.1796 0.5425

* The agreement gpossible application ingrsonal care products and expectation of functional benefzabf
odorant were evaluated using-p&int scale where 1 = strongly disagree, and 5 = strongly agree.

** | east square means with the same letter within each row are not significantty difiet at U = 0. 05
by multiple ttests for least significant difference (LSD) mean separationBekted p-valuesrepresented
significant differencép<0.05).
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Chapter 7 - Influence of Pleasant Odorants on Subjective

Responses: the Congruency of Odords and Olfactory Responses

Abstract

Consumers often expect a personal care product to provide additional benefits and induce
positive emotional experiences in addition to providing a primary property (i.e., enhancing
fragrance in perfume or odor maskingooth deodorants). Scent is now used as a major
component to reinforce marketing elements. The objective of study was to investigate the
relationship between the odorants and their olfactory effects toward consumer responses.

Two hundred forty participastevaluated five masculine odorants for liking, impact on
emotion, potential application in personal care products, expected functional benefits, and term
association. Results demonstrated that olfactory liking positively correlated to most olfactory
respmses. A pleasant smel |l influenced a personbd
emotional experiencgleasant feelingrefreshmentsensory pleasureandsensuality. Overall
liking also led to that fragrance being viewed as appropriate forauoasions, appropriate for
most personal care products, and raised the expectation of functional benefit.

Results demonstrated that the most liked odorants were associated with sensory and
consumeterms such aslean crisp, fresh andnatural. In contrat, participants associated the
least liked odorants with terms suchhasvyandbold. Terms related to gender specificity
(masculineandfemining did not seem to influence or be associated with participant olfactory

liking.
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Introduction

Consumers ofteexpect personal care products, including fragrances, to deliver
additional benefits (e.g., mood enhancement, enjoyable experience, and functional benefits)
more than just a primary property (e.g., enhancing or masking body odor) (John et al., 2006;
Robets et al., 2009n addition, consumers are more concerned with their personal appearance,
social interaction, and awareness of others which can be driven by olfactofmadorst &
Pietrowsky, 2004; Aglioti & Pazzaglia, 201Bersonal appearance agrooming have become
more important among consumers leading to the growth of fragrance and personal care markets
which globally reached about $96.5 billion in 2011 (Tyrimou, 2012).

Originally, personal care manufacturers often used fragrance to maskasenpi odors
caused by product formulatioHowever, manufacturers now use fragrance as reinforcement and
support for marketing elements (brand, product, packaging, advertising message, etc.) to promote
a total sensorial package (Milotic, 2003; Gleasdiured, 2010; Falk & Penning, 2012;
Porcherot, Delplanque, Planchais, Gaudreau, Accolla, & Cayeux, 2012).

Consumer 6s initial purchase decisions for
by fragrance appreciation and expectations for product effimaimtended function (Schroiff,
1991, Milotic, 2003; GleaseAllured, 2008; Tanner, 2008; GleasAiiured, 2010; Gleasoen
Allured & Grabenhofer, 2010; Grubow & Kastner, 2Q1HJr example, consumers explore new
products in the market by searching for artat or a package that is visually attractive to them,
then smelling the product, and then deciding whether they want to purchase or continue
searching for a different product (Tanner, 2008; Penning, 2011; Harper & Burns, 2012).

Scientists believe that tliesire and need for emotional connection, sensorial experience,
and pleasure influence whether a person appreciates odorants (GA#dasash 2008). A

product containing a 6goodé6é fragrance tends
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enhanceshie consumption experience ob consumers leading directly to a repeat usage and brand
loyalty (GleasorAllured & Grabenhofer, 2010; Penning, 2011; Falk & Penning, 2012).

Understanding composition and function of each odor in a fragrance would aid product
developer to create a complex fragrance blend that enhances product efficiency and generates an
emotional connection during the consumption experience (Gregory, 2012). Additionally, an
understanding of odor descriptors or terms associated with odorargsnsi@sor product
developers because it provides a standard communication among researchers, retailers and
consumers (Jellinek, 1992; Zarzo & Stanton, 2009; Donna, 2009).

Considerable literature has reported on the functional properties of scents, ofrgzzmnt
in human perceptions (physiological and psychological effects), or functionality benefits
(Jellinek, 1951; Jellinek, 1997; Zarzo & Stanton,2009h us a product 6s scent
olfactory cues or signals reinforcing, complimenting, or itifigaconsumer expectation to the
promise or benefit of a product (Deliza & MacFie, 1996; Gleadamed, 2008; Ruffolo, 2011,
Falk & Penning, 2012; Gregory, 2012) other words, the scents should provide an instant
impact to consumers by raising expéictas of product performance and creating a message that
the product does really work (John et al., 2006; Herman, 2012). Once the expectation reaches
parity to perceived benefits, consumers are likely to become satisfied with that particular product
leadirg to product repurchase and loyalty (Deliza & MacFie, 1996).

Because personality had little effect on the impact of the fragrances (prior chapters), the
guestion of whether acceptance of the fragrances was the driving factor in differentiating
fragrance dects Therefore the objectives in this study were to (1) investigate consumer

olfactory acceptance and (2) investigate the effect of odorants on olfactory responses: emotional
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experience, term association, potential use occasion, application in peesenalodiucts, and

expectation of functional benefit.
Materials and Methods

Odorant Selection and Preparation

Odorants Selection

To reduce the variability of the gender association category of fragrance, this study
focused on only the masculine odorants.€Ehpersonal care researchers selected five odorants
representing a wide spectrum of masculine fragrances. The samples had olfactory characteristics
that smelled different from each other. The selected odorants were evaluated by a fragrance

expert for senmy profile which was presented in the table below (Table 7.1).

Table 7.1 Odorant Samples with Classification and Description

Odorant type| Samplel Edwar ds é cl Description
Odorant 112 Mossy woods Citrus Chypré: moss, citrus, floral, woody
purposely 357 Soft floral- Green Soapy, vanilla, musk, rose
made fo : : :
personal carg 413 FloralCitrus Lime, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougere: geranium, cedar, lime, mus
cologne

Sample Preparation

A cotton swab (Qtips®, Uniliver, USA) was filled with a 0.5 mL of an odorant using
disposable 1 mL tuberculin syringe (sterilized) (Fisher Scientific Inc., PA). Then, the scented
cotton swab waslaced the swab side dowrn an amber vial (Fisher Scientific Inc., PA)

labeled with 3digit code. Then, each bottle was placed individually in a clear bubble bag
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(Stapl eE, USA) to protect damage for delivery

bag to indicate the first sample order, whereas B, C, D, and E represented evaluation order from
2"%to 5". All five samples were packed in a box and sent out to each participant using United
States Postal Office (USPS). The package was expected tbvazetbwithin 13 business days.

In addition, the study was conducted when the average temperature across the country
was at the range of 4% F° (National Oceanic and Atmospheric Administration [NCDC],
2012). This information suggested that the frageassamples had not deteriorated during

transport.

Consumer Test
One hundred fifty male and 150 female participants, age-dBl@ars, were randomly
selected during the personality pattern classification participated in this study. The participant

completa the test via the internet using a Home Use Test (HUT) method.

Participants
A total of 976 participants across the United States completed tiigdigersonality

survey and claimed to be male wiiges colognes or fragranced personal care products, or

female who likes the smell of cologne, personal care products on men. The screening survey and

big-five inventory for personality classification are showed in Appendix A and B, respectively.
Participants were, then, divided into subcategories based omgdgrha information

(gender and age [185, 2635, and 3649]) and personality patterns (Chapter 4). THreadred

participants were selected (Fifty participants from 6 demographic groups [2 genders x 3 age

groups]) The participants also represented Sealént personality patterns (6% participants per

personality group).

154



Execution of Home Use Tesiathe Internet

Each participant received an email notifying them about the coming package to their
address and providing the test schedule for 5 odoaamples. Participants were asked to
evaluate a sample anytime within givexd&y at home, then they were asked to evaluate another
sample on the next following days. The onlswvey for each sample was only available on the
specified dates. The test cogdrapproximately 2 weeks for participants to complete.

On the evaluation day, participants were asked to log in to the websitegistér the
sample code appearing on the label of the sample vial to access the survey. The procedure for

consumer surveig addressed in the following section.

Questionnaires

- Emotion Questions and Modification

Researchers used the ScentM&\guestionnaire (Porcherot et al., 2010) to measure
emotional experience. The participants rated the pertinence of each oftbdesxof three
feeling terms to describe their feelings before and immediately after smelling the odorant on a
10cm | inear scale ranging from Ano feelingso

were translated to numeric values from 0 to 10@&ximize the scale.

- Odorant Acceptance
Participants were asked to indicate how much they liked or disliked the smell of each

odorant sample on apbint scale where 1 represented dislike extremely to 9 represented like

extremely.

- Degreeof Sensory ad Consumer Terms Associated with an Odorant

A checklist consisted of an odor strength rating and sixteen sensory and consumer terms,

weremodified from previous studies and articl@sl(inek, 1992Higuchi et al., 2004¢Gleason
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Allured, 2008;Zarzo & Santon, 2009Falk & Penning, 2012;indgvist, 2012a; Porcherot et al.,
2012), was used as evaluation material. The participants were asked to indicate association level

of term toward an odorant using a numerical scale, ranging from 1 = not a5 allédgreme

- Agreement/Disagreement on Use Occasion Statements

The participants were asked to identify the level of their agreement or disagreenaent
5-point Likert scale (1 = strongly disagree to 5 = strongly agoeedrd 11 different situations
including time of the day, seasons, activities, and occasltns question was developed and
modi fied from Aarts (2003) andgdh@towearghssu (2004

cologne, when would you wear it ?ricipauta.s used t o

- Agreement/Disagreement on Potential Application in Personal Care Products

Participants were asked to indicate how much they agree or disagree on an
appropriateness of the scent to be incorporated in each of 10 personality categoriggoon a 5
Likert scale (1 = disagree strongly to 5 = agree strongly). The personal care categories modified

from Wormuth, Scheringer, & Hungerbuhler (2005).

- Agreement/Disagreement on Expectation of Functional Benefits

Participants were asked to determifithey have any expectation of functional benefit
when they smell an odorant. Ageint Likert scale (1 = disagree strongly, to 5 = agree strongly)

was provided to participants to indicate their agreement/disagreement on 17 functional benefit.
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Data andysis

Data Preparation forEmotion Dimensions

The emotion ratings prior to odorant evaluation were subtracted from the emotion ratings
during the evaluation to reduce the i mpact of

analyzing the data (Bhunaitana, 2010; Gibson, 2006).

Analysis of Significant Difference for the Variables Obtained from Participants
Each variable obtained from all participants were subjectéaabysis of Variance

(AQV), using the GLIMMIX procedure at the 5% level of significaSAS®)to determine if
there is, at least, a significant difference on odorant samples. Mean separation tests (multiple t
tests) were carried out to compare the means if significant differences existed.
For each response variable category, averagesod five odorant samples were
illustrated in bar charts withsterisk(*) representing a significant difference between participant

groups (p<0.05).

Results and Discussion

At the end of study, 240 out of 3@articipants completed the test and prodide
responses which were nddubtful or obvious faulty entries. The participants were distributed
similarly for gender and personality categories. However, the ratio among participants in the age
groups was unequal. Most of participants were aged betweé 2éars old (86%) and the rest
were participants who aged betweer2Byears oldTable 7.2)

The previous studied demonstrated that participants from different gender, age, and
personality group had similar olfactory responses (Chapter 5 and 6)fdreetke whole data

set was directly subjected to statistical analyses.
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Table 7.2 Individual Difference Make-up of 240 Participants

Individual difference 0 Part'c'rl’:ae”rtfem D
Gender Male 123 51
Female 117 49
Age group (year)| 1825 33 14
26-35 101 42
36-49 106 44
Personality patterr] Extreme personality 47 20
Slightly extreme personality 43 18
Slightly extreme and emotionally labile 47 20
Emotionally ambivalent 43 18
Emotionally ambvalent and labile 60 25

Odorant Liking of the Five Odorant Samples

The olfactory liking scores showed that all odorants were well accepted. The mean scores
of all 5 odorant samples received above 6 points (like slightly) epaarf hedonic scale.
Resllts demonstrated that participants liked sample 413 and 112 more than sample 958, 504, and

357 (p<0.0001) (Figure 7.1a).

Emotion Experiences of the Five Odorant Samples

Although, all five odorant samples received similar odorant acceptability scons mea
ranging between-g, participants had different emotional profiles after smelling each odorant.
This phenomenon is supported by the conclusion #amg & Meiselman (2009) and
Bhumiratana (2010) that similar acceptability ratings were not associatedimitar emotion
profiles and vice versdn this studyall emotional terms except for sensory pleasure were found
to be significantly different (p<0.05). Participants experienced more positive emgtieasant
feeling sensualityrelaxation as wellasrefreshmentwhen they smelled odorant sample 413

and 112the most liked sampledn addition, thoséwo odorantsaalsod e cr eased parti ci
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unpleasant feeling$n contrast, the least liked samples (958, 504, and 357) generally decreased

positive enotions or had less emotion impact than the most liked samples (Figure 7.1b).
Pleasantness is the principal foundation of perception in emotion dime(fstortaine et

al., 2007; Yeshurun & Sohe&2010) Hence, pleasant odorants elicited positive emotrdmsreas

unpleasant odors induced negative emotions of participants (Rétiveau, Chambers, & Miliken,

2004; Schiffman et al., 1995)

Association between Sensory& Consumi@rms and the Five Odorant Samples

Participants indicated different associatiemdls of most terms toward different odorant
samples (p<0.05) with the exception of the tedistinctive European andAsian/Oriental.

Participants highly associated most terms with sadpBeand 11%the most liked
samples). Both samples were perceitgete highly associated with terms, suchreslern
crisp, familiar, natural, andpleasing opposite s€p<0.05)(Figure 7.1c). In addition,
participants highly associated odorant sample 413 with the tdeas fresh,andfeminine
(p<0.05).Lindqvist (D12a) reported thagarticipans associatetteshwith their preferred odor.
Participants also indicated that odorant 413 was less associated with termstsldhhasavy
andmasculinghan the other samples.

Terms such aBold, heavy andEuropeanwerethe terms consumers highly associated
with theleast liked samples (sample 504, 357, and 958). Those terms begin to differentiate
samples on more than just terms associated with liking.

Results indicated that gender related tenmasculinityandfeminity) seemed to be
associated with samples independent of olfactory liking scores. For example, odorant sample 112
(a most liked sample) and 504 (a least liked sample) were highly associatedasahline but

another most liked sample (413)swaore highly asociated wittieminitymore than

159



masculinity.This conclusion is supported hyndgvist (2012b) who found that commercial
gender categorization of perfumes was not
showed that gender association dbrs demonstrated a continuum of overlapping

odorant/perfumes (Jellinek, 1992; Zarzo, 2008; Zarzo & Stanton, 2009; Lindgvist, 2012a).

Use Occasion and Five Odorant Samples

Participants indicated that all five odorants are appropnatest occasions (j<05)

except for at night time and fg}b>0.05) The most liked samples (413 and 112) also were most

likely to be most appropriate for most occasions. The agreement ratings of most use occasions

were higher than neutral point (3.0) except for sport amdioou activities, where the agreement

ratings were below 3.@Figure 7.1d).

Results indicated that the least liked odorant samples (sample 958, 504, and 357) were

less fit in all occasions than the most liked odoraPésining (2011) found that participarielt

more positive about odors where they liked the srirethis study more pleasant odorants

mp

apparently elicited positive moods and | ikely

congruency of use occasion.

Possible Applications for Personal Caradtucts on the Five Odorant Samples

Agreement ratings opotential odorant application in personal care products were found

to be different among the 5 samples (p<Q.8Articipants indicated sample 413 and 112 (the

most liked samples) were the most carggt in most personal care products (Figure 7.1e).

Results also indicated that participants gave higher agreement rating for incorporating

any of the odorants indoly care products (alh-one, body wash, and body lotion) than in hair

care and facial caggroducts, respectively. Participants provided lower rating toward facial care

products, especially sunscreen and astringent, probably because participants are accustomed to a
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lightly scented product, which was generally used for masking the smell ofliegsFalk &
Penning2012) Participants clearly did not think that any of these odorants was appropriate in a
sunscreen product as the agreement ratings were below the neutral poiith{8.kely is

relatedto the nature of sunscreen, which isgeéred to be fragrancefdee or have a simple

scent(Hayden 2009)

Expectation of Functional Benefits for the Five Odorant Samples

Results indicated that participants generally perceived all five odorants to be different in
providing expectations of funonal benefit (p<0.0001However, participants perceived all five
odorants to have the same potential for deep cleaning and heating properties (p>0.05)

Participants provided the highest agreement rating for expectations of functional benefits
when they srelled sample 413temost liked odorant), followed by sample 112 (another most
liked sample) that was expected to provide functional benefits slightly less than sample 413
(Figure 7.1f1).

This phenomenon also can be explained by the impact of olfactfergnce, when
participants liked the smell, then they would think and feel positively to a particular product
(Penning, 2011). Thus, the pleasant odorant
functional benefitThis is a key finding sincdéite i dea t hat a fragrance

expectation of functional benefit is a common marketing theme.
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Figure 7.1 Average Responses Obtained from 240 Participants ([a] Odorant Liking, [b]

Emotion Profile, [c] Term Associations, [d] Occasional Usage, [e] Potential Application in

Personal Care Products, and [f]| Expectation of Functional Bendj
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Conclusion

Resultsdemonstrated that odoranised in this studyenerallywerewell accepted
However, thesedbrants providea different emotion experience to participants: the most liked
odorants increased positive emotions and decreased negatitterenmore than the other
odorants that received lower liking scores. In addition, results also demonstrated that the most
liked odorants positively influence participants perceived use occasion, potential application in
personal care products, and expéons of functional benefits.

A strong association of the most liked samples and the consumer terms slezimas
cool, crisp, fresh andnatural were found. In contrast, terms suchthaavyandbold were highly
associated with at least one of the ldi&sd samples. The terfeminineandmasculinedid not

seem to be associated with the odorant liking.
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Supplementary Results for Chapter 7

Supplementary Table7.1 Sensory Characteristics of Five Odorant Samples and the

Intensity Evaluated by a Fragrance Expert
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Characteristics

Odorant sampléType)

112 357 413 504 958
(Mossy woodgCitrus) | (Soft floral/Green)| (Floral/Citrus) | (Aromatic[Fougere]) (Oriental/Floral)
Overall strength 3.5 4.0 3.0 3.0 3.5
Green Green-2.0
Fresh | Citrus Lemon- 2.0 Lime -2.0 Lime -2.0
Aromatics Laverder-2.0
Floral Muguet-2.0 Violet -2.0 | Geranium-2.0
Rose-2.0
Floral | Soft Soapy-1.0 Soapy-1.0
Oriental Anise-2.0
. Musk-2.0 Musk-2.0
Oriental Vanilla-3.0 Musk-3.0 Coconut-1.0
Woods Woods-1.0
Dry Cedar-1.0 Cedar-1.0
Wood . .
y Oriental Pine-1.0
Mossy Mossy-2.0

* Intensity of each sensory characteristic was measured €t aunerical scale (0 = none and 5 = extremely high

intensity)
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Supplementary Table 7.2 Net Emotion Ratings for 5 Odorant Samples Rated by 240

Participants

Odorant sample/Description
R 413 112 958 504 357
esponse
Floral/ Mossy | qrientall | Aromatic Soft | p-value
Citrus woods/ Floral (Fougeére) floral/
Citrus 9 Green
Odorant liking 6.92° 6.732 6.23" 6.20° 6.10° | <0.0001
Pleasant feeling 3.82° 0.61%* | -2.34" | -4.40° -3.75° 0.0005
Sensuality 6.72° 6.99° 1.59" 2.63° -0.13° 0.0008
) Unpleasant feeling -4.80° -2.26" 1.88% 4.81° 3.68% | <0.0001
Emotion
Relaxation 1.22% 0.65° -8.70° -6.65° | -7.23° | <0.0001
Sensory pleasure 7.58% 4.87% 2.86% 2.01% 3.07% 0.0564
Refreshment 14.39% | 10.19° 2.75° 1.83° 5.65° | <0.0001
* Odorant liking was evaluated on-p@nt hedonic scale where 1 = dislike extremely and 9 = like extremely.
*x Participans evaluated six series of emoti@nrhs, each set consisted of 3 terRigasant feelinghappiness

well-being andpleasantlysurprised, Sensualitromantic desire andin love), Unpleasanfeeling
(disgustedirritated, andunpleasantlysurprised, Relaxation(relaxed serenge andreassured, Sensory
pleasure(nostalgic amusementandmouthwatering, andRefreshmenfenergeti¢invigorated and clean).
Emotion ratings were the differences between emotion ratings collected before and after odorant evaluation.
The emotion ratings werevaluated on a 100 mm line scale where 0 = not intense at all and 100 = very
intense.
* ok ok Least square means with the same | etter withi]
determined by multiple-tests for least significant diffence (LSD) mean separation test.
***%  Bolded valuesrepresented the highest net emotion ratings (p<0.05) of terms toward five odorant samples
*xkx Underlinedvaluesrepresented the lowest net emotion ratings (p<0.05) of terms toward five odonpigsa
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Supplementary Table 7.3 Average Association Level of Sensory and Consumer Terms

Associated with Five Odorant Sample©btained from 240Participants

Odorant sample/Description

Response 413 M112 958 504 357
Floral/ wc())osc?g/ Oriental/ | Aromatic ﬂi?&ﬁ/ p-value

Citrus Citrus Floral (Fougeére) Green
Odorant liking 6.922 6.73° 6.23° 6.20° 6.10° | <0.0001
Overall strength 2.99° 3.652 3.38" 3.662 3.55% | <0.0001
Bold 2.81° 3.55° 3.35% 3.50°" 3.31° | <0.0001
Heavy 2.18° 3.13° 3.05° 3.21° 3.08° | <0.0001
Modern 3.31% 3.44° 3.20° 3.11° 3.06° 0.0007
Clean 3.86° 3.66° 3.51" 3.33° 3.57° | <0.0001
Cool 3.48% 3.22° 3.05™ 2.96° 3.15% | <0.0001
Crisp 3.47° 3.35% 3.10° 3.01° 3.21° | <0.0001
Sensory | Fresh 3.82° 3.50° 3.40° 3.13° 3.40° | <0.0001
Cor?s”fmer Harmony 3.23° 3.03" 2.85™ | 283 | 2.85™ | <0.0001
terms | Familiarity 3.15% 3.29% 2.93° 3.15% | 3.09" | 0.0096
Natural 3.23° 2.97° 2.93° 2.70° 2.88" | <0.0001
Pleasing opposite sex | 3.50% 3.56° 3.28" 3.26° 3.18° 0.0029
Distinctive 3.35% 3.54% 3.40° 3.42° 3.33 0.1883
European 2.73% 2.90° 2.77° 2.90° 2.90° 0.2114
Asian/Oriental 2.01° 1.94° 2.05% 1.86° 2.02° 0.1093
Masculine 3.12¢ 3.84° 3.61° 3.83° 3.38° | <0.0001
Feminine 2.55° 1.84% 1.91° 1.70¢ 2.26° | <0.0001

*  Qdorant liking was evaluated on g@8int hedonic scale where 1 = dislike extremely and 9 = like extremely.

**  Association level of sensory and consumer terms on odorants sample were evsiraea Spoint scale
where 1 =not at al] and 5 =extreme Least square means with the same letter within each row are not
significantly different a-testdforlastGignfiGant difference D)y meam ed by
separation test.

***  Bolded valuesrepresented the highest association level (p<0.05) of terms toward five odorant samples

****  Underlinedvaluesrepresented the lowest association level (p<0.05) of terms toward five odorant samples
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Supplementary Table 7.4 Agreement Rating on Potential Application for Personal Care

Products of 5 Odorant Samples Obtained from 24@articipants

Odorant sample/Description
R 413 112 958 504 357
esponse
Floral/ MOSjy/ Oriental/ | Aromatic ﬂSof:/ p-value
Citrus Wooas Floral (Fougeére) ora
Citrus Green
Odorant liking 6.922 6.73% 6.23° 6.20° 6.10° | <0.0001
All-in-one 3.67% 3.53% 3.40" 3.20° 3.29° | <0.0001
Eég?g Body wash 3.91° 3.73® | 3.63° 3.38° 3.67° | <0.0001
Body lotion 3.55° 3.24° 3.21" 2.86° 3.04“ | <0.0001
Facial cleanse| 3.24% 2.95° 2.85™ 2.73° 2.82"° | <0.0001
| Facial cream 3.39% 3.56% 3.28" 3.26" 3.28" 0.0150
Application| Facial
care | Astringent 3.08° 2.85° 2.88" 2.73° 2.70° 0.0004
Shave gel 3.39" 3.59% 3.37° 3.24 3.21° 0.0010
Sunscreen 2.48% 2.14° 2.12™ 2.04" 1.97° | <0.0001
Hair ?gﬁ(ﬁf’oonoe?”d 3.35% 3.03 289" | 271° | 3.01° | <0.0001
care H : a b b C bc
Hair styling 3.20 2.98 2.88 2.68 2.84° | <0.0001

*  Odorant liking was evaluated on #8int hedonic scale where 1 = dislike extremely and 9 = like extremely.

**  The agreementn pdentialapplication for personal care products was evaluated usifgpinbscale where 1
= strongly disagree, and 5 = strongly agree. Least square means with the same letter within each row are not
significantly diff er eymultpk ttests forlbastsighificahtiffeaence (LBO) meami n e d
separation test.

*** Boldedvaluesrepresented the highest association level (p<0.05) of terms toward five odorant samples

***x Underlinedvaluesrepresented the lowest association l€pe&l0.05) of terms toward five odorant samples
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Supplementary Table 7.5 Agreement Rating on Use Occasi@of 5 Odorant Samples

Obtained from 240Participants

Odorant sample/Description

R 413 112 958 504 357
esponse
Floral/ x:osjg/ Oriental/ | Aromatic flifaﬁ / p-value
Citrus Citrus Floral (Fougeére) Green
Odorant liking 6.92° 6.73% 6.23° 6.20° 6.10° | <0.0001
Day 3.53° 3.25° 3.12" 2.99° 3.03° | <0.0001
Time Night 3.39° 3.40° 3.26° 3.24° 3.11° 0.0606
Anytime 3.45° 3.21° 3.08° 3.00° 2.99" 0.0002
Spring 3.88° 3.56" 3.36™ 3.27° 3.28° | <0.0001
Summer 3.88° 3.48" 3.32" 3.25° 3.24° | <0.0001
Occasiona Season " 2 - S "
usage Fall 3.53 3.51 3.47 3.50 3.28 0.0876
Winter 3.31% 3.51° 3.43° 3.43° 3.18" 0.0206
Sports 2.92% 2.83%* 2.71™ 2.55° 2.67° | 0.0034
o Outdoor 2.95% 2.81% 2.74" 2.61° 2.71° | 0.0166
Activity b bc b
Formal 3.25°% 3.42% 3.14 3.24° 2.96° 0.0015
Casual 3.60° 3.48%° 3.32" 3.30™ 3.15° 0.0004

* Odorant liking was evaluated on #@int hedonic scale where 1 = dislike extremely and 9 = like extremely.

**  The agreement onse occasionsf each odorant sampleene evaluated using a-point scale where 1 =
strongly disagree, and 5 = strongly agree. Least square means with theegamwithin each row are not

a testdJor keastGigrifi€ant differemce (LID) meam e d

sig

ni ficantly

separation test.
***  Boldedvaluesrepresented the highest association level (p<0.05) of terms toward fiv@enbdamples

**x% Underlinedvaluesrepresented the lowest association level (p<0.05) of terms toward five odorant samples

di fferent
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Supplementary Table 7.6 Agreement Rating on Expectation of Functional Benefits of 5

Odorant Samples Obtained from240 Participants

Odorant sample/Description
R 413 112 958 504 357
T Rl o | o g | PYele
Citrus Green

Odorant liking 6.92° 6.73% 6.23° 6.20° 6.10° | <0.0001
Hydrate 3.45% 3.07° 3.05° 2.83° 3.01° | <0.0001
Moisturizing 3.44° 3.14° 3.01" 2.84° 3.03" | <0.0001
Energizing 3.70%® 3.75% 3.51" 3.34° 3.41° | <0.0001
Refreshing 3.85% 3.75% 3.62" 3.44° 3.51° 0.0001
Gentle clean 3.74° 3.39" 3.30" 3.16° 3.32" | <0.0001
Deep clean 3.27° 3.30° 3.14° 3.10° 3.21° 0.1803
Clean 3.86% 3.66° 3.51" 3.33° 3.57° | <0.0001
Sensitive skin 3.16° 2.80° 2.75° 2.66" 2.71° | <0.0001
Fggﬁgg[‘s""' Clear skin 325° | 293 | 282 278" | 2.82° | <0.0001
Smooth 3.65% 3.47% 3.35" 3.23° 3.27° | <0.0001
Softening 3.40° 3.04° 3.04° 2.85° 3.00° | <0.0001
Soothing 3.56° 3.37° 3.25" 3.07° 3.10° | <0.0001
Restoring 3.322 3.13 3.13° 2.99° 2.98" 0.0023
Revitalizing 3.58° 3.60° 3.45% 3.25° 3.28" | 0.0003
Cooling 3.54% 3.27° 3.17° 2.95° 3.12° | <0.0001
Heatirg 2.39° 2.50° 2.50° 258 2.40° 0.1825
Odor protection 3.30° 3.61% 3.30° 3.41° 3.36" 0.0054

**

*kk

**x%  Underlinedvaluesrepresented the lowest association level (p<0.05) of terms toward five odorant samples

Odorant liking was evaluated on g®8int hedonic scale where 1 = dislike extremely and 9 = like extremely.
The agreement on expedtat of functional benefits of each odorant sampkrerevaluated using a-point
scale where 1 = strongly disagree, and 5 = strongly agree. Least sogens with the same letter within each
di f f aesteforteasasignifidant=iffeence 5

row ar e

not

significantly

(LSD) mean separation test.
Bolded valuesrepresented the highest association level (p3@0O&rms toward five odorant samples
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Chapter 8 - Consumer Classification Based o®lfactory Acceptance

Patterns

Abstract

Consumer segmentation based on product acceptance patterns is importantitbecause
provides informatn to product developgrnd marketers about their consumer targets and can
help indevelopingspecific product for each consumer group. This study focusedfactory
acceptanceyhich is a primary driver for consumer acceptance in fragrance and peraomal
product categories. The objectives of this study aimed to classify consumers baKadtory
acceptanceatterrs and compare responses obtained from different consumer segments.

Two hundred and fortgonsumers were classified into figensumer sgments based on
similarity of olfactoryacceptanceatterrs toward five masculine odorants. Similar relationships
between the preferred odorants atfdctoryresponses were found across all consumer
segments. The preferred odorants positively generatbdrdaranced consumer responses,
leading to positive emotion experience elicitation and negative emotion reduction. The preferred
odorants enhanced potentialagfplication in mostise occasionsapplication in personal care
products, and expectation of thunctional benefitsin contrast, théessliked odorants
negatively influence consumer responses, leading to lower ratimggny categories of
responsehanthose forpreferred odorantdn addition, more liked odorangenerallywere
associated with tens such afresh, crisp, naturalandmodern On the other hand, terms such as
heavyandbold weregenerally associated with thessliked odorant samples by the consumers

in all segments.
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Introduction

Researchers in sensory science, psychologyireakieting research use personal factors
(e.g., demographic information and psychographic disposition) for classifying consumers into
specific populations for consumer research (Haugtvedt, Kardes, & Herr, 2008; Kergoat et al.,
2010). Previous studies indtea that consumer classification using personal factors yield a good
understanding of consumer preference and product consumption; however, there is no sufficient
explanation about why consumers prefer one product over another (Kergoat et al., 2010).

At present, consumers are aware of personal appearance leading to an emerging fragrance
and personal care market growth, globally reached approximately $96.5 billion in 2011
(Tyrimou, 2012). Because consumer 0s aicare t i al p
products is primarily impacted by fragrance appreciation (Schroiff, 1991; Milotic, 2003;
GleasorAllured, 2008; Tanner, 2008; Gleasaiiured, 2010; Gleasc@llured & Grabenhofer,
2010; Grubow & Kastner, 2011). Consumers screen personal productking at a brand or a
package that is visually attractive, and then smelling that particular product to decide whether
they would like to purchase or not (Tanner, 2008; Penning, 2011; Harper & Burns, 2012).

Acceptability and preference are commonlycduas the core evaluative constructs for
predicting food choice and behavidacFie & Thomson, 1994). The acceptapagtern of each
consumer toward alternative products is found to be heterogeneous (Horiikeen &
Myrland, 2006). Therefe, an applicton of acceptancctors for understanding consumer
segmentatiois thought to be important and appropriate for managerial implementation (Kardes,
1999; Honkanen et al., 200®)ften times, segmentatiamappliedto preferencevaluesor liking
scoregesulting in distinct clusters diking patterns (Kergoat et al., 201®ecause odorant

appreciation is driven by desire and need for emotional connection, sensorial experience, and
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pleasure (GleaseAllured, 2008), the preferred odorants would createeantdhnce a great
consumption experience to consumers leading directly to repeat usage and brand loyalty
(GleasorAllured, 2010; Penning, 2011; Falk & Penning, 2012). On the other hand, the
unpleasant odorants would provide different experiences and peneptice versa. Therefore,
understanding consumers from differanteptanceatterns would aid researchendevelopng
a successful product specifically for each consumer group.

A product developer should have a good understanding of how scentstini¢na
human perceptions (i.e. physiological and psychological effects) and functional properties of
scents (Jellinek, 1951; Jellinek, 1997; Zarzo & Stanton, 2009). A pi@dueell should have
olfactorycues or signal to reinforce, compliment, or ingiaxpectation to the promise or benefit
of a product to consumers (Deliza & MacFie, 1996; Gleadamed, 2008; Ruffolo, 2011; Falk
& Penning, 2012; Gregory, 2012Jhus, epeat consumption would occur when consumer
expecation and satisfaction reaplaity (Deliza & MacFie, 1996).

Therefore, researchers focusedotfactoryacceptancen in this study. The objectives of
this study aimed to (1) classify consumers based on similarity of odikiagtpatterrs and (2)

compareselected responses to olfagtoelated cuescross consumer segments.
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Materials and Methods

Odorants Selection and Preparation

Odorant Selection

Four masculine odorants purposely made for personal care products and a commercially
available cologne representing a wide spectrumasculine fragrances and having different

odor characteristic from each other, were used in the study.

Sample Preparation

A 0.5 mL sample of each odorant was transferred on a cotton swab (Qtips®, Uniliver,
USA) using disposable 1 mL tuberculin syringe(gized) (Fisher Scientific Inc., PA). The
cotton swabs were piaut in half, length wise (4 cm). The scented cotton swab was then placed
with the swab side down in an amber vial (3.7 mL) (Fisher Scientific Inc., PA) vdibit3code.
Each vial was tighy closed immediately after the scented swab inserted.

All samples were packed individually in a clear bubble bag (Staple®, USA) to protect
from damage. A | abel having a |l etter AAO was
evaluation. Thether labels (B, C, D, and E), which represented evaluation order ffthm %"
were on samples by the assigned presentation.drderfive samples were packed in a postage
box and sent out to a fragrance expert and consumers using the United State3ffroest
(USPS). The sample set was assumed to arrive at the destination watbusihess days.

The test was conducted when the average temperature terosantry was at the range
of 42-56 °F (National Oceanic and Atmospheric Administration [NC20],2). This

information provided assurance that the fragrance samples had not deteriorated during transport.
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Descriptive Evaluation of Odorant Samples by a Fragrance Expert

Sample Evaluation

Each sample was evaluated by a fragrance expert who had $®¥eaperience in
fragrance evaluation. The expert evaluated and generated descriptive terms to characterize each
odorant sample. Necessary references were determined to anchor and calibrate the intensity
measurement on agd numerical scale (0 = nonedaf = extremely high intensity). The

evaluation sessions were conducted-tHour sessions in the morning.

Consumer Test

Respondents

A total of 976 consumers across United States completed tHe\Bigersonality survey
(Big-Five Inventory, BFI) and clmed to men whaise colognes or fragranced personal care
products, or women who like the smell of colognes or personal care products on men.

Three hundred consumers were first classified based on gender, age, and personality.
Fifty consumers from each sualemographic (2 genders x 3 age groups4282635, and 36
49]) were randomly selected to participate in this stiithe. selected participants also possessed

one of 5 different personality patterns {B5 respondents per personality group) (Chapter 4).

Internet Survey

Participants were asked to evaluate each sample anytime within the 3 days at their home.
They also were asked to evaluate another odorant sample in the next following days. The online
survey for each sample was available only on the spegdfées. The participants could not
revisit the survey, and they were not allowed to do a ropkiest if missed. The test was

available for 2 weeks for the participants to complete. On the evaluation day, respondents were
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asked to log in to the websitechanter the sample code appearing on the label of the sample vial

to access the survey.

Questionnaires

- Emotion Questions and Modification

Consumers were asked to evaluate emotions/feelings before and right after smelling an

odorant sample using Scéfdave™ (Porcherot et al., 2010). Consumers rated the pertinence of

each of the six series of three feelingtermson-abh | i near scale ranging
(0) to fivery intense feelingso (100).
- Odorant Acceptance

Each consumewrasasked to indiatehow much they liked or disliked the smell of each
odorant sample on apbint hedonic scale where 1 represented dislike extremely, 5 represented

neither dislike nor like, and 9 represented like extremely.

- Degreeof Sensory and ConsumeRelated Terms Associated with an Odorant
A guestionnaireonsising of an odor strength rating and sixteen sensory and consumer

related terms, modified from previous studies and artidielir{iek, 1992Higuchi, Shoji, &
Hatayama, 2004GleasorAllured, 2008;Zarzo& Stanton, 2009Falk & Penning, 2012;

Lindqvist, 2012a; Porcherot et al., 2012), was use@valuationConsumers were askéal

indicate the association level of terms toward an odorant using a numerical scale, rangihg from

= not at all to 5 = extreme

- Agreement/Disagreement on Occasional Usage Statements

Consumers were asked to identify the level of their agreement or disagreement toward 11
different situations on a-point Likert scale (1 = strongly disagree to 5 = strongly agree). The set

of given situationsconsistedof time of the day, seasons, activities, and occasants was
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A

devel oped and modified from Aartsdéo (2003)

and

aregoi ng to wear this cologne, wh eecacistalement you

to consumers.

- Agreement/Disagreement on Potential Application in Personal Care Products

Ten personal care categories modified from WormBteringer, & Hungerbdhler,
(2005), were presented to consumers. Consumers were asked t@ihdiganuch they agree or
disagree on an appropriateness of the scent to be found in a particular personal care category

using 5point Likert scale (1 = disagree strongly to 5 = agree strongly).

- Agreement/Disagreement on Expectation of Functional Bengfit

Consumers indicated relevancy of relationships between an odorant and seventeen
functional benefits using afwoint Likert scalg1 = strongly disagree to 5 = strongly agree)
Consumers were asked to think about scent they smelled, if it providedréioylpafunctional

benefits

Data analysis

Data Preparation:Consumer Classification Based on Similarity bfking Pattern

Thehedoni c score of al | 5 odorants rated
hierarchical clustering method using PROC CLERTof SAS (version 9.2; SAS Institute,

Cary, NC, USA).

Internal Preference Mapping and Consumer Segmentation
The Unscrambler® 10.2 (version 10.2, CAMO Software Inc., Woodbridge, NJ, USA)

was used to conduct internal preference mapping using Prin@pgbd@hent Analysis (PCA) to

locate odorant samples on the map using hedonic scores of all condanraddition, the mean
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hedonic score of each odorant sample from each consumer cluster was subjected to PCA for ease
of interpretation (Schilch, 1995; Yenk&011).
The hedonic scores of all consumers were s

hierarchical clustering method of SAS® (version 9.2; SAS Institute, Cary, NC, USA).

Analysis ofSignificant Differences for the variables obtained from consumers

For each consumer cluster, liking data weralyred for Analysis of Varianogsing a
GLIMMIX model at 5% level of significance (SAS®)he odorant, consumer segment, and
interaction of odorant by consumer segment were treated as fixed effects. Respathdent
cluster was treated as a random efft#an sepration tests (multipletestd were carried out to

compare the means if significant difference exists.

Results and Discussion
Sensory Profile of Odorant Samples

The fagrance expert characterizediorant 112 ashyprébased orthe presence of
mossy, woodygndcitrus, whereas odorant 357 was describedadtfloral/greernrelatedto the
presence ofoapy, vanilla, roseandmusk Odorant 413 was characterizedlasal-citrus based
on presence dime andvioletandodorant 504 was characterizedsasmatic fougergconsisting
of geranium, cedar, limegndmusksmells. Lastly, odorant 958, aniental-floral odorantwas
characterized bgeranium, cedar, limendmusk(Table 8.1). The characteiitst of five odorant
samples and the intensity of each attribute were shown in Supplementary Table8hsory
profile of odorant samples was illustrated on a PGAlbi map indicating diverse odor

characteristics as samples located apart from eaehn (Bupplementary figure 8.1).
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Table 8.1 Odorant Samples with Classification and Description

Odorant type| Odorantf Edwar ds o6 cl Description
Odorant 112 Mossy woods Citrus Chypré: moss, citrus, floral, woody
purposely 357 Soft floral- Green Soapy, vanilla, musk, rose
made for : _ :
personal carg 413 Floral-Citrus Lime, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougeére: geranium, cedaimk, musk
cologne

Consumer Segmentation Usinigking Patterns

Internal preference mapping generated from liking scores of each consumerpldte bi
of the first two PCs explained 60% of the total variation of the data (PC 1 and 2 accounted for 34
and 26%, respptively) (Figure 8.1). The map demonstrated that consumers liked the odorant
samples differently as consumers (dots) and samples distributed across the 4 quadrants

The mapalso showed thatonsumersveredistributed across the mapggesting that
clustes were possibléDdorant 112, 357, and 413 had consumers located around/nearby which
suggestshatcertainconsumers liked or preferred these odorants over the other samples. On the
other hand, the other two odorants (504 and 958) separated apart floatheacBoth samples
had a few consumers located around/nearby indicating that only a few consumers preferred these
samples over other s@hes. Based on thalfactoryliking scoreggiven toward odorants, the
consumers were, then, segmented into subgroagesd on similarity oblfactoryliking or liking

pattern.
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Figure 8.1 Internal Preference Map Obtained by PCA on Individual Consumer Scores for

Olfactory Liking

Five consumer segments were generated b@ssinilarity and dissimilarity oblfactory
liking patterrs. Consumer®f different gendes; age, and personality patterwerefound across
all consumer segmen{Supplementary Table 8.2)his evidence indicated that gender, age, and
personalitydidno i n f | u e nlikiag patterp whicls i® similag teesults found by
Lidgvist (2012b) who reported that gender did not affect odor prefereneevdo, the results
conflicted witha study of Konstantinidigjummel, and Larssof2006) who reprted tha age
could affectpreference.

The overall analysis of significant difference demonstrated that consumers from different

groups had different acceptance Iswelvard the odorant samples (p<0.0001) (Table 8.2).
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Table 8.2 Olfactory liking Scores of Five Consumer Segments on Five Odorant Samples

Odorant/Description _Average
Consumer| 112 357 | 413 | 504 | 958 | pyalue | eSO
segment Mossy Soft floral/ | Floral/ | Aromatic | Oriental (Sil(i:l(i)slgs)
woods/ Citrus| Green Citrus | (Fougére)| /Floral
A 50 7.00° 6.58% 7.06¢ | 3.10° | 6.22° | <0.0001 5.99°
B 96 7.25° 6.77° 774 | 7.41®° | 7.49®" | <0.0001 7.33°
C 27 7.11° 4.89 463" | 6.74° | 6.89° | <0.0001 6.05
D 49 6.82° 5.65" 6.71° 6.94° 3.47° | <0.0001 5.92°
E 18 2.39° 4,22 6.17% | 5.50° | 6.06* | <0.0001 4.87°
p-value (sample] <0.0001
p-value (consumer segmer;  <0.0001
p-value (sample*consumer segme| <0.0001

*Qlfactoryliking scores were evaluated using-p&@nt Acceptance scale whete= dislike extremely, and 9 = like

extremely L e a st

squar e

means

wi t h

t he

s ame

determined by multiple-tests for least significant difference (LSD) mean separation test.

- Consumer segméi (CL-A),i Cons umer

wh o

|l etter

within a

dicerisisetd@dB80 s ampl

consumers who liked aflamples (scores above 6.0 poimsainly characterized boral,

citrus, woodyandoriental smells except for sample 50¢ontained geraniumyhich was rated

slightly above 3.0 on a-point hedonic scal@ hey did differentiate in liking among the most

liked samples

- Consumer segmentB (GB),Ai Consumer s

wh o donsisteddf 96 |

consumers who seemed to like any samples (scores above 6.0 points). iflgsifoatach

odorant were similar to the ratings obtained from a whole consumer Ganslimers in this

segment hathe lowest liking for sample 357 (containgeben, roseandvanilla notes)when

compared to the other samples.

- Consumer segmentC (&), A Consumer s

consisted of 27 consumers whied 112, 958, and 504 hese odorants characterized by woody

wh o

di

sl

(pine, mossy, woojlyaromatics fougérdgvenderandgeraniun), and some of floral notes
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(except for theviolet, roge, andvanilla) more than dorans 357 and 413contained soapy
characteristig
- Consumer segmentD (GD),A Consumer s who dandswereked samp
neutral to sample 3%7consisted of 49 consumers. Sampl®, 413, and 504 were parity in
odorant accepbility (contained floral and citrus notes)ith mean values of 6:6.9 on a $oint
scale, followed by sample 357 which received a lower liking score. Odorant 9%shsiueed
(contained musk note)
- Consumer segment E (€ ) Congumers who disliked spha 112 and 353, had
the smallest number of consumers within this grétugonsisted ofl8 consumers who slightly
liked odorant sample 413, 504, and 9&Baracterized by floral and citrusiyitwho disliked 357

and stronglydisliked 112(contained mugueind woody notes).

Relationship between Five Classified Consumer Segment and Olfactory Responses

Strong relationships between consumigictoryliking toward emotions and other
olfactoryresponses were commonly found ihcmnsumer segmentBecause&onsumers from
different segments liked and preferred different smells, each consumer segment had different
responses toward a specific odorant depending on hovikiedyits smell(Penning, 2011)
Results demonstratelde same relationship betweéme mod liked odorant samples and
olfactory response®gardless of consumer segment and regardless of which odorant was liked
most Themost liked aorswithin in segmeninducedc onsumer 6 s positive tho
and affective response reactiamighin that segment of consumeiihis si1ggess thatliking is a
strong positive motivator for fragrances and thdtvidualswho like a particular fragrance

might have further benefits regardimggnitive, social, psychological, physiological, and
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physical perfamance enhancemeritsthose fragrances, which is similar to the suggestion by
Raudenbusk2005) Pleasantness is the principal foundation of perception in enabtion
dimensiongFontaine et al., 2007; Yeshurun & Sal#010) Thus pleasant odoratnduced

positive emotiongTable 8.3) whereas unpleasant odors induced negative emotions of
consumers and depressed mood (Rétiveau, Chambers, & Miliken, 2004; Schiffman et al., 1995)
(Table 8.4)

Consumers from all segments commonly associated most sens@yreuer terms
(e.g.,clean crisp, modern fresh familiar, natural, etc.) with the most liked samples. Herz
(2003) and Gibson (2006) indicated that consumers highly and positively asstcigadu r a | 0
a n damifiaro with odors they likeConsumers fromlbesegments commonly associateshvy
andbold with odors they liked the least (Table 8.4)thrs studyconsumers from segment C
and E associated terms sucHerminineandAsian/orientalwith the least liked sample (Table
8.4).

This study alsmotedthe positive influence of pleasant od@nsost liked odorspn
potentialuse occasiarConsumers from segment A, C, D, and E indicated that the most liked
samples were suitable for most occasions, except for sports and outdoor activities. Similar
agreementasponses were found in consumer from segment B. However, these consumers
indicated that the most liked odorants were suitable in all situations (Table &8js Tiot
surprising because segment B also liked all fragraacdpotentiallywerethe peoplevho
would appreciate and enjoy the odoraimtgny situationin contrast, consumers perceived the

least liked odors being unsuitable for any of use occasions (Table 8.4).
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Table 8.3 Relationship betweerthe Most Liked Odorant Samples and Other Olfactory

Responses obtained fronfrive Classified Consumer Segmest

Segment A Segment B Segment C Segment D Segment E
413, 112, 413, 112,
Samples 357,958 504,958 112, 958, 504| 504, 112, 413| 413, 958, 504
Positive
. Increase Increase Increase Increase Increase
emotions
Ur;g:; Zant Decrease Decrease Decrease Decrease Decrease
. All terms All terms, gI(lcteepr);nfz’r
Associated All terms, All terms, ! except for
except for heavy bold,
sensory and except for except for ) heavy bold,
consumer termg heavyandbold | heavyandbold feminineand and European,
1 Asian/oriental . . feminineand
Asian/oriental : .
Asian/oriental
All occasions, All occaspbns, | All occasions, | All occasions,
. except for except for except for except for
Potential .
. sports and All occasions sports and sports and sports and
occasions
outdoor outdoor outdoor outdoor
activities activities activities activities
Potential
SR All, except for | All, except for | All, except for | All, except for | All, except for
application in ) d ) d ) q ) q ) q
ersonal care astringent and| astringent and| astringent and| astringent and| astringent an
P sunscreen sunscreen sunscreen sunscreen sunscreen
products
Expectation of | All (except for | All (except for | All (except for | All (except for | All (except for
functional heating heating heating heating heating
benefits property) propety) property) property) property)

* Positive emotions includepleasant feeling, relaxation, sensuality, sensory pleasm@refreshment

The positive impact of pleasant odor aeas found in responses totpntial application

in personal care products and expectation of functional ber@fitsumers from all segments

indicated that the most like samples were suitable for most product categories, except for

astringent and sunsene category perhapieecause the products generally having a fragrance

free or a simple scefidayden 2009) In addition, consumers also had high expectations of most

functional benefits, except for the heating property (Table 8.3). In contrast, consualers

segments perceived the least like samples being incompatible with any of personal care category,

nor did the least liked samples raise expectations of functional benefit (Table 8.4).
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Table 8.4 Relationship betweenthe Most Liked Odorant Samples and Other Olfactory

Responses obtained fronfrive Classified Consumer Segmeast

Segment A Segment B Segment C Segment D Segment E
Sample 504 357 357,413 357,958 112 ,357
P03|t'|ve Decrease Decrease Decrease Decrease Decrease
emotions
Unpleasant
) Increase Increase Increase Increase Increase
feeling
Terms . bold, heavy, heavy bold,
feminineand European,
heavyandbold | heavyandbold . . and -
Asian/oriental . . feminine,and
Asian/oriental : ;
Asian/oriental
Use occasio none none none none none
Potential
L none none none none none
application
Functional
. none none none none none
benefits

* Positive emotions includepleasant feeling, relaxation, sensuality, sensory pleasudyefreshment

Conclusion

Consumerswere classified based onsimilarity of olfactory liking patterns ito 5

segments. Each consumer segniamt different appreciation levstbwardeach odorant sample.

However, the same legionship between the most likedorantsdby each individual segmeand

other olfactory responses were found across all consumers groups. Consumers experienced

positive emotios when they smelled the likeddorants. In contrast, consumers experienced

more negativeor less positiveemotiors when they smelleddorants they did at like or liked

less than othersResults also demonstrated that odorant samples though theyeceived

similar liking ratings could generate different emotion experienc€onsumers generally

associated thenost likedodorantswith terms such afesh crisp, natural,and modern Those

odorantsalso wereperceived to be suitabler most occasions, congruent withost personal
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care productsandheld highexpectatiorof functional benefitslt can be concluded that pleasant
smelk positively influenceconsumer responsesgardless of which odors a particular group

likes most
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Supplementary Results for Chapter 8

Supplementary Table8.1 Sensory Characteristics of Five Odorant Samples and the

Intensity Evaluated by a Fragrance Expert

Odorant sample (Type)
Characteristics 112 357 413 504 958
(Mossy woods/Citrus), (Soft floral/Green)| (Floral/Citrus) | (Aromatic[Fougere])| (Oriental/Floral)
Overall strength 3.5 4.0 3.0 3.0 3.5
Green Green-2.0
Fresh | Citrus Lemon- 2.0 Lime -2.0 Lime -2.0
Aromatics Lavender2.0
Floral Muguet-2.0 Violet -2.0 | Geranium-2.0
Floral | Soft SROO;S/_ZSO Soapy-1.0
Oriental Anise-2.0
. Musk-2. Musk-2.
Oriental Vanila3.0 Musk30 | coest i,
Woods Woods-1.0
Dry Cedar-1.0 Cedar-1.0
Woody Oriental Pine-1.0
Mossy Mossy-2.0

* Intensityof each sensory characteristic wasasurd on a 5pt numerical scale (0 = none and
5 = extremely high intensity)
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Supplementary Table 8.2 Demographic MakeUp for Five Consumer Segments Classified

Based onLiking Pattern of Five Odorant Samples

Consumer segment

B c D Total
Individual difference N=50 | n=96 | n=27 | n=49 | n=18 | N=240
n % | n % n % n % | n % n %
Gender | FEMale 25 | 50] 54 | 56 | 11| 41| 22| 45 [ 11] 61 | 123] 51
Male 25 |50 42| 44| 16|59 | 27| 55| 7] 39 | 117] 49
1825 8 16| 15|16 2 | 7| 4| 84| 22|33 14
Ag(eeg;;g“p 2635 23 | 46| 43| 45| 14 | 52| 15| 31| 6 | 33 | 101| 42
Y 3649 10 (38| 38|40 | 11 | 41| 30| 61| 8 | 44 | 106| 44
Extreme 9 | 18] 22 | 23 15| 9 | 18| 3 | 17 | 47 | 20
Slightly extreme 12|17 | 18| 7 | 26 18 | 4 | 22 | 43| 18

Slightly extreme
Personality ;r;)c;llsmotionally 7 |14/ 19|20 7 | 26| 13|27 1| 6 | 47| 20
patien Emotionally 12 |24 17| 18| 4 | 15| 7 | 14| 3| 17 | 43| 18

Emotionally

grgitlivmentand 16 [32] 21| 22| 5 [ 19| 11| 22| 7| 39 | 60 | 25
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Supplementary Table 8.3 Correlation Coefficients and fwvalue Between Sensory Characteristics an@Ifactory Liking of Five

Consumer Segments on 5 Odorant Samples

Fresh Floral ) Woody

Consumer) Overall Green Citrus Aromatics Floral Soft Oriental Oriental Woods| Dry |Oriental | Mossy
segment | strength

Green | Lemon | Lime |Lavender|Muguet| Violet |Geranium| Rose | Soapy | Anise | Musk | Vanilla | Coconut| Woody | Cedar | Pine Mossy

0.44 0.20 0.34 -0.50 0.08 0.34 0.36 -0.98 0.20 0.46 0.08 -0.79 0.20 0.08 0.34 -0.74 0.34 0.34

A (0.4627) | (0.7484)| (0.5743)| (0.3867)| (0.9019) | (0.5743)| (0.5501)| (0.0038) | (0.7484)| (0.4385)| (0.9019)| (0.1083) | (0.7484) | (0.9019) | (0.5743)| (0.1562)| (0.5743) | (0.5743)

-0.87 -0.87 | -0.13 | 0.62 0.25 -0.13 | 0.63 0.12 -0.87 | -0.19 0.25 -0.30 -0.87 0.25 -0.13 | 0.30 -0.13 -0.13

B (0.0561) | (0.0544)| (0.8386)| (0.2694)| (0.6913) | (0.8386)| (0.2521)| (0.8464) | (0.0544)| (0.7534)| (0.6913) | (0.6279) | (0.0544) | (0.6913) | (0.8386)| (0.6254)| (0.8386) | (0.8386)

-0.11 -0.55 | 0.50 | -0.28 0.39 0.50 | -0.67 0.32 -0.55 | -0.99 0.39 0.22 -0.55 0.39 0.50 0.59 0.50 0.50

¢ (0.8635) | (0.3414)| (0.3944)| (0.6464)| (0.5122) | (0.3944)| (0.2180)| (0.5959) |(0.3414)| (0.0010)| (0.5122)| (0.7201) | (0.3414) | (0.5122) | (0.3944)| (0.3000)| (0.3944) | (0.3944)

-0.43 -0.10 | 0.34 0.57 -0.94 0.34 0.30 0.39 -0.10 | 0.16 -0.94 | -0.30 -0.10 -0.94 0.34 | -0.45 0.34 0.34

° (0.4750) | (0.8698)| (0.5697)| (0.3196)| (0.0192) | (0.5697)| (0.6204)| (0.5154) |(0.8698)| (0.7926)| (0.0192)| (0.6219) | (0.8698) | (0.0192) | (0.5697)| (0.4525)| (0.5697) | (0.5697)

-0.49 -0.23 | -0.87 0.56 0.42 -0.87 0.46 0.22 -0.23 0.19 0.42 0.35 -0.23 0.42 -0.87 0.52 -0.87 -0.87

E (0.4064) | (0.7119)| (0.0534)| (0.3303)| (0.4816) | (0.0534)| (0.4373)| (0.7189) |(0.7119)| (0.7619)| (0.4816) | (0.5632) | (0.7119) | (0.4816) | (0.0534)| (0.3642)| (0.0534) | (0.0534

* Correlation coefficient presented are ranging witimnd 1
**  p-value presented within the parenthesis thabld represented significant correlation (p<0.05)
*** p-value presented within the parenthesis thaalik andunderlinedrepresented significasbrrelation (p<QL0)
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Chapter 9 - Effect of Olfactory Liking Patterns of Odorants on

Associations between Consumeddescription and Odorants

Abstract

Humans can detedidusands of odorsiowever identifying or translating the
impressions of odors into wordsdgficult. Researcherdevelgpedtermsto identify and classyf
odor quality e.g, aname ofanodor,a wordthat describganodor, or a wordrelated to sensory
and odor effectDifferent individualsmay smell the same odor but describe the characteristic of
the smell differentlyHence, this research investigates how individuals uassmrciate these
terms withodorans to help future researchamderstand and apply these terms@ammunicate
effectively toconsumers.

The objective®f this studywereto 1) examindnow consumerassociated sensory and
consumerrelated terms with odorants agflinvestigatef the terms relatetb liking.

Fiveodoranspur posely created f otswemeealedtedinghisr s on al
study. Two hundred fortgonsumers were classified intalBferent segments based on odorant
acceptanceatterrs. The results demonstrated tlaateptancéad an effect on how consuraer
associated terms with smellThe consumers who hadlifferentliking patternassociated terms
with odorantdifferently. Somdaerms(e.g.,freshandcrisp) were found to highlyelated to
acceptancereference, wheregierms such amasculineandfemininewere found to be

unrelatedto consumer acceptance

Introduction

Some scientisteelievesmell to be the most powerful ematial sense in human
(Ehrlichman & Halpern, 1988enning2011; Falk & Penning2012). The perception of smell

can surpass other senses becauss direct connectionvith thelimbic systenthatis
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responsible for emotior($lerz & Engen, 1996john Chiistensen, & Boyder2006; LeDoux

2007). Consequetty, the sense of smdlla s b e e morecsabjedtiv@ gvhefe@asthe senseof
touch, sight, and hearing are more objective (J&tal.,2006;Herz & Cupchik,1995; Herz

1997; Kant2006; Asprig 2009). Scent has an ability to directly establish hedonic response and
mood as well asliciting memories Goel & Grasso2004; Johret al.,2006; Falk 2007;

Willander & Larsson2007; Walker 2009; Penning2011; Ruffolo, 2011).

Humars can detecabout5,00010,000 distinct odorsBuck & Axel 1991;Zarzqg 2007;
Gilbert, 2008). However, the ability to identify or transéthe smell impression into words is
more difficult than translating impressmaf sight and hearinfLawless & Engen 197 Guerer
2002; Stevenson & Boakes, 200Because odor descriptions are influenced by personal biases of
experience, culture, biology, gender, subjectihatyd social construct®{chardson & Zuccp
1989; Herz Beland, & Hellerstein2004 Donna 2009; Zarzq 2007; Gilbert 2008; Zarzo &
Stanton2009). This isespeciallydifficult from aconsumer perspectiwehere words can mean
many different thing¢GleasorAllured 2010a).

The development of odor descriptoressentiafor asensory scientist because it
provides a standd of communicatiorior aresearch teanZ@rzo & Stanton2009), clarifies
consumer preferenséNute, Macfie, & Greenhoff1988), aids in communication of complex
mixtures of odorants among researshand benefitsnarketing team(Donng 2009; Zarzo &
Stanton,2009). It alsoprovidesa standard of communication for researchers, retaers
consumersJellinek,1992;, Zarzo & Stanton2009; Donng 2009).

The understanding aifactoryelements and how consumers define notes are
challenging. The terms ndea common namthat fits perceptual impressiarof each odor (i.e.

lavender orange musk etc.;Higuchi, Shoji, & Hatayama?004), adjective terms whichre
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sufficient to accurately describe fragrance characteristicsdftrelsy, cookminty, floral, fruity,
green herbal spicy, andwoody Rétiveal 2004), adjectives related tantensity ofthe five
senses (i.emild, soft sweetstrong intense cool, clear, andsour, Higuchiet al.,2002) or
descriptiors of odorphysiological and psychologicaffects(i.e., modern sexy sultry, indulgent
fresh andnatural) (Jellinek,1992, GleasorAllured, 2008; Zarzo & Stanton2009;Gleason
Allured, 2010b; Falk & Penning2012). Many of these termsftenare found iradvertisements
andjournal articles GleasorAllured, 2008; GleasorAllured, 2010b; Falk & Penning2012).
The senseelatedadjective and desiption of odor effect often are subjectjve
ambiguous, and difficult to interpréthus a study of how these terms are associated with
fragrances andonsumers woulénableresearchesto understand the terms and appropriately
applythemto communicaon with consumersThi s s bhjedtiyeéagre to 1) to investigate
how consumers associated sensory and constetaded terms with odorant samplesg &)

investigate if consumers associated these terms with their acceptance of scents.

Materials and Methods

OdorantSelection

To reduce the variability of gender association category of fragrance, only the masculine
odorants were focuseh this study. he odorant samples were selected fegmool of odorant
samples represang a wide spectrum of masculine fragrances used for personal care products.
Threepersonal care experts screetieel samplesResearchers selectddepresentative odorant
samplesard a commercially available cologne this study The samples hamifactory

characteristics that smelled as different as possible from each/Add#ronally, each sample

had diverse characteristics that covered atle8st2s u b f ami | i e sanéemwhe&d war d 6 s

(Edwards2008) (Table9.1).
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Table 9.1 Selected Odorant Samples and their Class and Description

Odorant type| Samplel Edwar ds 6 cl Description
Odorant 112 Mossy woods Citrus Chypre: moss, citrus, floral, woody
purposely 357 Soft floral- Green Soapy, vanilla, musk, rose
made for _ _ :
persona' care 413 FloralCitrus lee, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougeére: geraniuntedar, lime, musk
cologne

Sample Preparation

Throughout the study all odorant bottles were stored at room temperature. A 0.5 mL
sampleof each odorant was transferred on a costwab(Qtips®, Uniliver, USA) using
disposable 1 mL tuberculin syringe (steeli}) (Fisher Scientific IncPA). The cotton swaps
were precut in half lengthwise (4 cm). The scented cotton dwidien was placedith the sw#&
side downin an evaluation containend labeledvith a 3-digit code. The type of container used
in this stug wasanamber vial screvthread bottle witta black screwtop cap ané whiteliner
(3.7 mL) (Fisher Scientific IncPA). Each container was tightly closedhiediatelyafter the
scented swawasinserted.

All samples were packed individually in a cléabble bag with a lip and ta@.5x4in)
(Staple®, USA) to protedtom damage. Once each sample was packed in a bag, a label having a
l etter AAO was pl a chefost sampte toevaluatioa.Jheotber labelp(B,e s e n t
C, D, and E), whichepreseredevaluation order from™to 5", were placed on samplby the
assigned presentation order accordintheoWilliam-modified Latin square desigMgilgaard,

Civile, & Carr, 2007. All five samples were packed in a postage box and sent oohsoimers
usingthe United States Postal Office (USPS). The sample set was assumed to dheve at

destination within 43 business days.
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Thetest wasonducted wanthe average temperatuseross country was at the range of
42-56 °F (National Oceanic andtmospheric Administration [NCDCPR012). This information

provided assuranddat the fragrance samplieadnot deteriorated durinjansport

Respondents
A total of 240consumers agkl8-49 years old49% male51% female participated

Male participantsvereconsumersvho used cologne, fragrance, or fragranced personal care
products €.g.,deodorantsshave gétream, shave balnbody washetc.) and female consumers
wereparticipantsvho liked the smell of cologne, fragrance, or personal care producteio or

find themselvesattracedto a person who uséhese products.

Internet Survey

Prior tothesample shipment an email was sent to target consumers infpitrem about
their qualification After the samples were shipped out each consumer reamoedder email
notifying themabout the packagley were to receivand proviegdthe test schedule for 5
odorant sample§ he test schedule indicatdte dates to complete each samplee consumers
were asked to evaluate each sample anytime witleir3 diysattheirhome Theyalsowere
asked to evaluate another odorant sanptbe following3 day periodsThe onlinesurvey for
each sample was availatdely on the specified dateSonsumers could not revisit the suryey
and they were not allowed to danakeup test if missed. The tests available foR weeks for

theconsumers to complete.

Questionnaires

Consumers were asked to sniff an odorant sample and indicate how much they liked the
smell of that sample. After smelling the sample tiveye aske@ forcedchoice question as to

whether the odorant they smelled was for mdkmales, or both genders (unisex)
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The survey continued by asking consumers to indicateléwal of association to
sensory and consumeglated terms from ehecklist congting of 16 sensory and consumer
related terms (e.g., bold, heavy, modern, crisp, familiar, natural, and distingéneyated and
collected frompreviousstudies Jellinek,1992; Higuchiet al.,2004 GleasorAllured, 2008;
Zarzo & Stanton2009; Falk & Penning2012; Lindqvist, 20128 Porcheroet al.,2012. The
respondents were askggindicaie the level of terms associated with an odouaiig a

numerical scale frorh = not at alJto 5 = extreme

Data analysis

Consumer Segmentatiobsing Liking Pattern

The hedonic scoreof diveodor ant s rated by each consume
hierarchical clustering method using PROC CLUSTER of $@@rsion 9.2; SAS Institute,
Cary, NC, USA)Researchers applied thiistering method to classifiking patterrs of
respondents. Hierarchical dendogram and cubic clustering criterion were plotted tmassist
decision making for the numbers of consumer segments based on the similéditygof
patterrs.
For each consumeegmentliking data were anahed using a GLIMMIX model (SAS,
1998) whereanodorant,a consumer cluster, arahinteraction of odorant by consumer cluster

were treated as fixed effecs respondent within a cluster was treated as a random effect.

Relationship ofOlfactory Preferenceand Consumer Perception of Terms Associated with
Odorant Samples

The level of associations of sensory and consuelated terms$or respondents within
all corsumer clusters were analyzedAyalysis of Varianc€ AOV) usingthe GLIMMIX

procedure athe 5% level of significance (SAS®)rheodorant consumesegmentand
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interaction ofodorantby consumesegmentvereused agixed effect. The espondent was
included in the model as a random effééean separation tests (multipleetstg were carried
outto compare the meaifsa significant difference existed

Mean scores for variables (sensory amhsumerrelated terms) obtained from consumer
segments were labeledth asample codé€l12, 357, 413, 504, and 95&)da letter represeet
eachconsumersgment(A, B, C, D,andE). For examplethe codel12A represented the
sample 112 that was evaluated by consumers from segmé&heAnean responsesall odorant
sampledrom all consumer clusters were subjectedt® Unscrambler® 10.2 (CAMO Software
Inc., Woodbridge, NJ, USA) for conducting Principal Component Analysis (PCA). The columns
represented collected variables where the rows represented odorant samples. The P@A, using
correlation matrix, was usdédr generating perceptual map for sensonydaconsumerselated

terms associated with the five odorants

Correlation Analysis of Odorant Liking toward a Set of Terms Associated with Odorant
Samples

Researchers calculat&darson correlatiocoefficients using th€ ROC CORR function
(SAS ®) to invetigate correlations between odorant liking scores of all five consumer segments
and their association level of sensaryd consumeirelated terms at 95% confidence interval.
Terms that highly correlated to odota setia i ki
prevent them from biasinfyrther analysidy including multiple collinear terms that basically

were used by consumers as surrogates for liking

Relationship of Hedonicity to Sensory and Consunieelated Terms of Odorant Samples

For each odoransample, the mean scores of odorant liking and association level of

sensoryand consumeirelated terms of alfive consumer segments were subjectedthe

217



Unscrambler® 10.2 (CAMO Software Inc., Woodbridge, NJ, USA) for conducting Partial Least
Square Regrason (PLSR) to investigatie relationship between two sets\adriables(Martens

& Martens 1986). The sensory and consumretated termsiidependent variables,-¥ariables)

were used as predictors of an odorant liking (dependent variahtaridble).In addition, &
variables were standardized prior to the PLSRaoadkrelation analysis to eliminate differences

in scale types.

Results and Discussion
Consumer Segmentation daking Patterns
Consumer segmentation waeneratedbased on cluster analysisWa r rdeéaschical
clustering method Cluster analysis classified the 240 consumers into 5 segments that had
different appreciation patterns toward the five odorant samples degrees of appreciation

toward all five odorant samples were rated by oomes's in each segmefitable9.2).

Table 9.2 Liking Scores of Five Consumer Segments on Five Odorant Samples

Sample/Description
Consumer 112 357 413 504 958
N Moss p-value
segment W00 dg / Softfloral/ Floral/ Aromatic Oriental
Citrus Green Citrus (Fougére) /Floral

A 50 7.00° 6.58% 7.06% 3.10¢ 6.22° <0.0001
B 96 7.25° 6.77° 7.74° 7.41% 7.49% | <0.0001
C 27 7.113 4.89° 4.63° 6.742 6.89% <0.0001
D 49 6.82% 5.65° 6.71% 6.942 347° <0.0001
E 18 2.39° 4.22° 6.17% 5.50?° 6.06% <0.0001

*Acceptance scores (liking) were evaluated usingp@itit Acceptance scale where 1 = dislike extremely,

and 9 = like extremelyLeast square means with the same letter within a row aresigwificantly

di fferent at U = 0. 0 5testa $or |ehst tsignificant witfiedence ¢.SDynmraelart i p | e
separation test.
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Comparison of Overall Ratings of Five Consumer Segments

A total of 16 sensory and consumezlated terms foodorantsample were presented to
consumersConsumers in all segmengssociated the terms differently with each of five
odorantsamples (p<0.05)he associatiorlevel of most terms wrefound to be different across
consumer segments (p<0.05). For examgie, corsumers in segment B generalhyovided
higher responsethan the other segments (p<0.08hwever consumers in segmentdovided
lower responses than consumers fiaimer segments (p<0.08Jupplement tabl@.1).

In addition consumers from differenegments perceived the sawdorantsample to be
different by associating it witlthe given sensgrand consumerelated terms ¢0.05) within

the samedorantsample, most terms were found to be different antmmgumer segments.

Consumer Perceptioof Terms Associated witdorantSamples

The sensory and consunretated terms obdorantsamplesareillustrated on a PCA map
which separateodorantsamplesfrom each other according to how consumers associated the
terms with the sampleSamples that ardase to one anothavere considered tdave similar
association levels toward sensory and constmglated termgFigure9.1).

From PCA the explained variance of variables by using thetfinstdimensions wera
92% explained variangavhere the firstwo principal components (PCs) accounted fé%/and
18%, respectivelyfFigure9.1).

In general, the PC map demonstrated that consumers from all five segments associate
most termswvith manysamplesas most terms and most samples were locatede rightside of
the map.PC1 was associated witerms such aslean, cool, crisp, fresh, harmony, familiarity,

and natural. The samples located on the right side of the mapthose samples consumers
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associated with those terma contrastsample that fell tothe let side of the map were least
associated with the terms studi@igure9.1).

The PC2 separated samples basedomthe odorant samples associated with terms such
as bold, heavy, masculin@nd feminine The scents thatonsumers associated withetberms
bold, heavyand masculinewere located on the top part of the mafhe scents that werthe
least associated withold, heavy,and masculinebut highly associated witfieminine, were
located on the lower part of the map.

The termsAsian/Orientaland Europeanwere notfound to have high associations toward
the odorant sample®if all five consumer segments as tivegrelocated close to the center of
the map.

It is clear from the map that the same sample is not associated with the same terms
dependig on what consumer segment scored the samples and Eamrexample, consumer in
liking segment E suggest that samples 112 and 347 have little relationship to the terms evaluated
Similarly consumers in liking segment A, D, and C, do not related sam@#es9B5, or 413
respectively with those termidowever for other liking segments, those same samples clearly are

perceived to be related to the terms measured.
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Figure 9.1 Principal Component Map Describes Relationships between Sensory and
Consumer-Related Terms of Five Odorant Samples Evaluated by Five Consumer Segments
(A-E)

Relationship of Hedort Scoreto Sensory and ConsumdRelated Terms
Correlation analysis revealed the relationship between theeldi$oy and consumer
related terms and odorant liking. Nine termmo(lern, clean, cool, crisp, fresh, harmony,
familiarity, natural,andpleasing the opposite Sewere found to be highly correlated tooodnt
| i ki ng (Table®.8). TAeOhjgh correlations between odorant liking and these nine terms
were interpreted as consumers associating the odorant samples they liked with the nine highly
correlated terms, and vice versa. These terms may in faeoighby related based on these 5

products or they simply may serve as consumer
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in general Previous researckuggests t hat some ter ms, such a
participants primarily prefer (Lohgvist, 2012a).

Table 9.3 Correlation Coefficient and p-value of Sensory and ConsumeRelated Terms on

Odorant Liking Obtained from Five Consumer Segments Evaluated Five Odorant Samples

Sensory and consumerre Correlation coefficient p-value
Bold -0.24 0.2398
Asian/Oriental 0.34 0.1017
Clean 0.93* <.0001
Cool 0.94* <.0001
Crisp 0.91* <.0001
Distinctive 0.7 0.0001
European 0.15 0.4822
Familiarity 0.90* <.0001
Feminine 0.21 0.3246
Fresh 0.94* <.0001
Harmony 0.93* <.0001
Heavy -0.64 0.0006
Masculine 0.48 0.0154
Modern 0.92* <.0001
Natural 0.94* <.0001
Pleasing the opposite sex 0.98* <.0001

Seven termghold, heavy, distinctive, European, Asian/Oriental, mascuéndfeminine
were not highlyor r el ated with odor@ab}), | skhkowgngcohatst (
not directly tied to liking and consumers may associate these terms differently with odorants
depending on other criteridhe terms associated with gender were not found to haeffect
on preference, which was similar to previous reseakamdqvist, 2012b) that found neither
gender of individuals, nor commercial gender categorization of perfumes, was important to

participantsd percepti on. oBiaeddirecdhewith likiegsteey s e v e n
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were used to further investigate how consumers from different segments associated terms to the
same odorant sample.

In general, consumers from different segments associated different terms with the same
odorant(Table9.4). For example, after consumers smelled the odorant sample 112, consumers in
segment A, C, and D associafedhininewith this sample more than the other segments. On the
other hand, consumers in segment B associated the odorant 112 with theascuoling
distinctive, and Asian/Oriental,and consumers in segment E associaiedopean, boldand
heavywith the odorant samplgigure9.2).

Table 9.4 Summary of Terms Consumers in Each Segment Found to be HighRssociated

with Odorant Samples

Odorant Consumer Segment
Code| Description A B C D E
Mossy woods/ Masculine, European
112 y Feminine distinctive, Feminine Feminine p ’
Citrus . : bold, heavy
Asianfbriental
AsianOriental,
357 Soft floralGreen Masculine Mas_cu_lmg, Asian/oriental he_avy, Feminine
bold, distinctive , heavy masculine, bold,
distinctive
Distinctive Feminine, bold, Feminine, bold,
413 Floral/Citrus . European, Heavy European, Distinctive
masculine - - - ;
AsianOriental Asian/oriental
Distinctive,
Aromatic Asianfpriental,
504 . Bold, heavy Masculine Masculine European, Masculine
(Fougére) femini
eminine,
masculine
Distinctive, S Distinctive,
European Distinctive, European
958 Oriental/Floral pean, European, pean, Heavy Feminine
masculine, ! masculine,
masculine, bold
bold bold

The same term could be related positively or negatively to consumer odorant liking. For
example, the termbold and heavywere the terms consumers in segment E associated with

odorant 112 that they did not like. In contrast, the consumers from segmenCAaBgd D who
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liked the smell of this odorant found those terms to be the least associated with the preferred
odorant. However, even within those segments that liked odorant 112, the term bold was
differentially associated with the terfAor example consuens in liking segment B were more
likely to identify odorant 112 as bold than consumers in segment A or C.

Resultsindicated that22% of the consumers perceived an odorant sample to be in a
female or unisex category (sample 504). Approximately 50% ofucness categorized the
samples 357 and 413 to be for females or both sexes (43% and 56% of the consumers for
samples 357 and 413, respective(fjable 9.5). Therefore, the ternfeminine was highly
associated witmasculineand positively correlated to odmtaiking in sample 413, especially in
consume segments B and QSupplementary figure 9.2 and 9.4)his finding indicatedthat
consumersvere rot biagdtowards the termsiasculineandfeminineeven thougtparticipans at
the beginning of the studwere askedwhether they were either an actual user or had an
appreciation toward menods c o lThigphemomenoshewedk nt e d
that gender associatiasf masculinity and femininity were natiwaysthe two opposites on a
binary polarizéon in the same odor dimensioas it has been suggested in previous studies
(Bussey& Bandura1999; Riley 2003). The finding also proved that gender association of odors
demonstrated a continuum of overlapping odorant/perfumes rather than two diststets of
feminine against masculine scenisglres 9.2 (Jellinek,1992; Zarzq 2008; Zarzo & Stanton,

2009; Lindqgvist20123).
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Table 9.5 Gender Categorization of Five Odorant Samples (Forced Choice)

Odorant Gender categorization (Percentage)
Code Description Male Female Unisex
112 Mossy woods/ Citrus 74 6 20
357 Soft floral/ Green 57 13 30
413 Floral/Citrus 44 21 35
504 Aromatic (Fougeére) 78 3 19
958 Oriental/Floral 70 6 24
Conclusion

Liking had an effect on how consursesissociated terms with a smell. Thstudy
demonstratedhat consumers who had differemtiorant liking patterrs associated consumer
related terms differently with the same odoratsmeconsumers highly associated tstne.g.,

bold and heavywith an odorant samplehile otherconsumersvho haddifferent pattern of

acceptance found those terms to be the least associated with the same odorant
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Supplementary Results for Chapter9

Supplementary Table 9.1 Average Intensity Rating Scores of Fiv®dorant Samples on

Sensory and ConsumeiRelated Terms Obtained from Five Consumer Segments

Sensorv and Consumer segment -value
y

consumerrelated terms A B C D E Sample | Segment Interaction
Bold 3.31% | 3.35° | 3.22% | 3.31* | 3.18" | <0.0001| 0.8114| 0.0099
Heavy 2.96% | 2.88% | 3.01* | 2.94* | 2.93* | <0.0001| 0.8911| <0.0001
Modern 3.12° | 3.417 | 3.15® | 3.09° | 3.00° | 0.0449| 0.0074| <0.0001
Clean 3.31° | 3.85% | 3.50° | 3.34° | 3.28° | 0.0005| <0.0001| <0.0001
Cool 3.03° | 3.48° | 3.13° | 2.87° | 2.79° | 0.0005| <0.0001| <0.0001
Crisp 3.14° | 3.47% | 3.21%| 2.97° | 2.94° | 0.0051| 0.0001| <0.0001
Fresh 3.29° | 3.74% | 3.36" | 3.23° | 3.06° | <0.0001| <0.0001| <0.0001
Harmony 2.83° | 3.30° | 2.62° | 2.77° | 2.51° | 0.0007| <0.0001| <0.0001
Familiarity 2.98" | 3.38% | 2.94° | 3.00° | 2.73° | 0.0251| 0.0002| <0.0001
Natural 2.85° | 3.20% | 2.65°°| 2.86° | 2.48° | 0.0043| <0.0001| <0.0001
Pleasing the opposite sex 3.20" | 3.73° | 3.24" | 3.11° | 2.66° | 0.0846| <0.0001| <0.0001
Distinctive 3.27° | 359% | 3.17° | 3.41%® | 3.14° | 0.1617| 0.0025| 0.0004
European 2.76% | 2.96* | 2.89% | 2.73% | 2.62° | 0.0239| 0.1785| 0.0482
Asian/Oriental 1.78° | 2.122 | 1.94 1.99% | 1.76° | 0.0829| 0.0431| 0.7179
Masculine 3.40° | 3.78% | 3.40° | 3.45° | 3.28° | <0.0001| 0.0031| <0.0001
Feminine 1.96% | 2.03* | 2.17* | 2.09° | 2.13* | <0.0001| 0.7464 | 0.0015

*  The agreement on possible applications for personal care products was evaluated psiimg scale

where 1 = strongly disagree, and 5 = strongly agree. Least square means with the same ietter with
significantly

each row

ar e

not

significant difference (LSD) mean separation test.
** The numbers listed aBold were the highest ratings where the number listeltléis andunderlined
were the minimum value across fivee consumer segments.
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SupplementaryFigure 9.1 Partial Least Square map obtained by PLSL analysis of selected
sensory and consumerelated terms (X-variables) and odorant liking data of five

consumer seqients on odorant sample 112 (¥ariables) (X =58% and 36%, Y = 98% and

0%)
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Chapter 10- Prediction of Fragrance Acceptance Patterns

Based on Demographic and Personality Characteristics

Abstract

Personal factors (i.e., demographic information and palibptraits) are used to classify
consumers into specific groups to investigate acceptance or preference for products by each
segment. Such information may assist product developers and marketers to selecting the right
fragrance for a target market. Thushi s st udyds objectives were to
acceptance trends of consumers from different segments, (2) investigate effectiveness of
consumer segmentation criteria for understanding acceptance of fragrance, and (3) indicate a
preferencdrend for specific consumer segments.

A HomeUseTest was conducted having 240 consumers across the United States (US) to
evaluate and indicate their acceptance toward five masculine odorant samples representing
different olfactory characteristics. The ués demonstrated that application of both demographic
and personality information for understanding consumer liking generally provided insufficient
explanation for fragrance liking. However, results indicated that people who are more open had a
higher telency for liking all the odorants than other consumers. Specific fragrance preference
trends for specific consumer segments also were found (e.g., younger consumers tended to like
soft floratpowderyscents, and people who were more agreeable tendee twigktalfloral

notes.
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Introduction

Manufacturers incorporate fragrances amigus types of piucts (personal care,
household carair-carg and luxury itemsjWolfe & Busch, 1991; Milotic, 2003)n addition,
merchandisers alagsefragrance forepresening services (spa, hotels, and retailers)

(Anonymous, 2007GleasorAllured, 2008 Tanner, 2008

Major strategisensory marketingow usedragranceas areinforcenentand supporfor
marketing elements (brand, product, packaging, advertisingagesstc.) GleasorAllured &
Grabenhofer201Q Falk & Penning, 2012Porcherott al.,2012, makingit a part of consumer
acceptance and purchase intent (Schroiff, 1991; Milotic, 28@sorAllured, 2008 Tanner,

2008 GleasorAllured & Grabenhofer2010;Grubow & Kastner2011).

Fragrance appreciatigerimarily impactghe initial purchase decisidar fragrance and
personal care productSchroiff, 1991 GleasorAllured, 2008 Hayden, 2008Grubow &
Kastner 201). Producscontain ng a 0 gmeeotehdo bé suaegsfas scentdirectly
lead to repeat usage and brand loyaBie@sorAllured & Grabenhofer201Q Penning, 2011
Falk & Penning, 201@

Researchers primarily use personal factors, such as demographics characteristics (age and
gencer) and psychological factors (e.g., personality traits, emotions), for classifying consumers
into specific populations to aid in understanding preference and acceptance of each consumer
population (Wedel & Kamakura, 199Bgtiveau, 2004; Eertmangictoir, Vansant& Bergh,

2005 HonkanenQlsen, & Myrland, 2006; Frank, Lubetkin, & Melnikow, 2007; Rentfrow,
Goldberg, & Zilca, 2011)FitzGeraldandArnatt (1996 andHonkaneret al.(2006 suggested
that consumer classification using age and gender tengedvtiole results that were easy to
understand and interpréiowever, Honkanen et al. (2006) also indicated that for the study of

purchase behavior and preference, segmentation using age and gender provided insufficient

237



explanation, whereas personality segntation provided better explanation for these particular
studies.

Previous studies indicated trege, gender, and personality traits influence motivations
for fragrance usage, consumer prefereand acceptancd®éin, 1997; Graham, 200Rétiveay
2004). However, no study specified or comparedéHectivenes®f demographic and
personality informatioffior predictingfragrance acceptance. Additionally, findings related to
consumer fragrance preference from a specific population could help producipgeseind
mar keters select appropriate fragrances for
were to (1) investigate the fragrance acceptance trends of consumers from different segments, (2)
investigate effectiveness of consumer segmentatitaria for understanding acceptance, and

(3) indicate a preference trend for specific consumer segments.

Materials and Methods
Respondents

A total of 300 participants were selected from @7dle and femalparticipantsacross
the USwho completed the Bifjve inventory personality surveénetMartinez & John, 1998)
The nale participants used cologne, fragrance, or fragranced personal care peotiibis
female participants liked the smell of cologne, fragrance, or personal care products on men or
find themselves attracted to a person who uses these products

Respondents were divided into subcategories based on demographic information (gender
and age [185, 2635, and 3649)). Fifty participants from each stdemographic (2 genders x 3
age groups) ere randomly selected to participate in this stittywever, only 240 consumers

completed the survey and provided all responses.
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Odorant Selection

Only masculineodorant samples were used in this study in omeeduce the variability
in thefragrance ciegory of gender associatidror this studyresearchers selectéalr
representative odorant sampfesm a pool of odorants used in personal care proguncls
commerciallyavailable cologne. The samplesntainedistinctiveolfactorycharacteristics ém
each other. Additionally, each sample had diverse characteristics that covered aBleast 2

subfamilies in Edwar ds008) (Tablalg).ance wheel ( Edwa

Table 10.1 Selected Odorant Samples and theClass and Description

Odorant type| Samplel Edwar dsé cl Description
Odorant 112 Mossy woods Citrus Chypre: moss, citrus, floral, woody
purposely 357 | Soft floratPowdery Green Soapy, vanilla, musk, rose
made for ) : :
personal carg 413 Floral-Citrus Lime, violet
product 958 OrientatFloral Lavender, coconut, anise, musk
Commercial 504 Aromatic Fougere: geranium, cedar, lime, mus
cologne

Sample Preparation

Throughout the study all odorant bottles were stored at room temperaturemh 0.5
sample of each odorant was transferred oat@n-half cotton swab (Qtips®, Uniliver, USA)
The scented cotton swab then was placed with the swab side down in an amtmreved with
a screw top caffFisher Scientific Inc., PA) and labeled with -aigit code.

All samples were packed individually in a clgdasticbubble bag (Staple®, USA) to
protect from damagé& | a b e | having a |l etter AAO0O was pl ace:q
sample for evaluation. The other labels (B, C, D, and E), wisgtesented evaluation order

from 2"to 5", respectivelywere placed on samples by the assigned presentationbaskst on
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the Williamrmodified Latin square design (Meilgaard, Civile, & Carr, 2007). All five samples
were packed in a postage box and sento participants using the United States Postal Office
(USPS). The sample satereassumed to arrive at tih@estinatios within 1-3 business days.
Researchersonductedhe test when the average temperature across country was at the
range of 4256 F (National Oceanic and Atmospheric Administration [NCDC], 2012). This

information provided assurance that the fragrance sardjgle®t deteriorate during transport.

Internet Survey

Once the odorant samples were delivepadticipants were asked to evale each
sample withina set3 dayperiods at their home. The onlirmurvey for each sample was available
only on the specified dateBuring the setevaluationperiod for that fragran¢eespondents were
asked to log in to the website and enter the sangule appearing on the label of thenpie vial

to access the survey and indicate the odorant acceptance of a specified odorant.

OdorantAcceptance

Participans were askedo indicate how much they liked or disliked the smell of each
odorant sample on apint hedonicscale where 1 represented dislike extremely to 9

represented like extremely.

Data analysis

Data Preparation

The 9point hedonic scores were transformed by whether the scores fell within the range
of dislike extremely to neither like orslike (1-5 points), or the range of like slightly to like

extremely (69 points). The transformed values were O (if the hedonic score was lower than 6)
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and 1 (if the hedonic score was equal or higher than 6), and the new values represent whether the

consuners disliked or liked odorant samples, respectively.

Logistic Regression

Researchers uséapistic regression analysisr predicting the binary response (dislike
and like) by using demographic and personality information as predi¢toeslemographic
information consisted of two categorical variabkge(18-25, 2635, and 3649 years oldand
gender Each computed consumer personality characteristics (penness of experience,
conscientiousness, extraversion, agreeableardsjeuroticism) consestl of 5 points indicating
a personality level from low (1) to high (5). The computed characteristics were used because the
use of the full 44 variables would have made the analysis cumbersome in this case.

Scientists used lagistic regression analysisR®CLOGISTIC) in SAS to investigate
the effectiveness @in individualdemographic and personality segmentafesinglevariable
model)for explaining consumer liking and predicting consumer liking based on those
segmentation criteria. The parameterreate, probability (Prs?), and odd ratio were shown to
indicate effectiveness of each segmentation criteRonthese analyses, age-28, females, and
scores of 1 on personality traits were used as baseline scores for comparing differences versus

other ages, gender, or sesirespectively.

Results and Discussion
Fragrance Acceptance Trends of Consumers from Different Segments
The overall analysis using all consumers and all five odorant samples demonstrated that
consumer segmentation using gender, age, and personalityatiaigstigate fragrance
acceptance trends was ineffective for the total population. The odds ratio estimates for these

criteria were close to 1 and were not found to be significant (p>0.05), indicating that consumers
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from different groups (age or gendegd a similar tendency to like the same odorant samples

(Table 10.2).

Table 10.2 Parameter Estimates, Probability, and Odds Ratio Estimates for Predicting

Consumer Response (Positive Liking and Negative Likg) of the 5 Odorant Samples

Single variable _ _ 5 Odds ratio
Independent variabl Estimate Prob >G _
model estimate
Intercept 1.012 <.0001 -
Age 18-25 (Reference) - - 1.000
(years) 26-35 0.154 0.452 1.167
36-49 0.164 0.421 1.178
Intercept 1.222 <.0001 -
Gender Female (Reference) - - 1.000
Male -0.148 0.273 0.862
Openness of Intercept 0.188 0.674 -
experence Openness 0.255 0.030 1.291
o Intercept 0.966 0.042 -
Conscientiousness
Conscientiousness 0.054 0.699 1.055
. Intercept 0.452 0.315 -
Extroversion
Extroversion 0.203 0.120 1.225
Intercept 0.742 0.169 -
Agreeableness
Agreeableness 0.126 0.450 1.135
o Intercept 1.028 0.028 -
Neuroticism
Neuroticism 0.037 0.795 1.038

Note:Based on logistic regression analysis, using a full model with seven segmentation criteria. The
analysis of maximum likelihood estimates was performeabtain parameter estimates. Significance of

parameter esti mat e $valueaasp<O0a.sed on t he Wald ¢

Similarly with age and gender, personality traits, except for openness of experience, did

not predict overall acceptance of the fragrances. Arease by Joint in conscientiousness,
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extroversion, agreeableness, and neuroticism did not seem to influence how consumers liked or
disliked the odorants. The odds ratio estimates remained similar whether a person was higher or
lower in the aforementiongekersonality traits. However, the analysis did demonstrate that
consumers who were more open may have a higher tendency to like the odorants (p = 0.302), as
the odds ratio was 1.29. This odds ratio indicates approximately a 30% higher probability that a
consumer would give a more positive liking response with everyunitencrease in their

openness to experience score.

Effectiveness of Consumer Demographic and Personality Criteria for Understanding

Consumer Acceptance Trends for Specific Consumer Segments

Application of demographic and personality groupings generally were ineffective for the
understanding liking of the overall data. Similarly, use of demographic and personality criteria to
understand acceptance of a specific fragrances for specific censagments also generally
were ireffective.However, some potential effects of demographic and personality criteria are
discussed in the following sectiortdowever these would need more study to determine their

actual impact.

Odorant Characterized biMossy, Woods Citrus (Chypré
The resultgor odorant sample 11Zharacterized as chypré consistingradss, woods,

andcitrus) demonstragd thatthe odds ratios for consumers age3®6and 3649 were 2.33 (p =
0.081) and 1.96 (p = 0.153), respectively (€al0.3). This shows that older consumers were
approximately 2 times more likely to like that fragrance than younger consumets yEairs
old).

The odds ratio betweanale and female consumers was equal to 1.06, indicating that

both have about the sanodds for liking this sample. However, previous studies indicated that
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women tend to be interested in and appreciated scents more thadene& Cahill, 1997,

Herz& Inzlicht, 2002 Herz, 2004. That difference from this study could be explained by the
relationship between gender association and the sensory characteristics of the odorant sample
112, as it was characterized as a masculine dtesit(e.g.,citrus) anddry-woody(e.g.,woods
andmossy (Mensing & Beck, 1988; Rétiveau, 2004).

The analysislemonstrated that consumers who were more open had a higher tendency to
like the odorants (p = 0.179), as the odds ratio was 1.50. This odds ratio indicates approximately
a 50% higher probability that a consumer would give a more positive liking respihsvery
oneunit increase in their openness to experience sBoegious studies demonstrated that
perfumes characterized elsyprétended to fit well with people who were emotionally stable
(less neuroticfjMensing & Beck 1988;Rétiveay 2004) The esults of this study indicated that
neuroticism did not influencehypréacceptancép = 0.427) However, the result still indicated
that a 1point increase in neuroticism suggested that the probability of consumers to like this
chypréfragrance would deease 60%, indicating consumers who were less neurotic liked this
odorant. In addition, the odds of likimtpyprésmell remained almost the same if extroversion,

conscientiousness, and agreeableness increaseddgtiTable 10.3).
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Table 10.3 Parameter Estimates, Probability, and Odds Ratio Estimates for Predicting

Consumer Response of Sample 112ltypré: MossyWoodsCitrus)

Single variable _ _ 5 Odds ratio
Independent variabl Estimate Prob >G .
model estimate
Intercept 0.981 0.012 -
Age 1825 (Reference) - - 1.000
(years) 26-35 0.846 0.081 2.330
36-49 0.675 0.153 1.963
Intercept 1.581 <.0001 -
Gender Female (Reference) - - 1.000
Male 0.060 0.863 1.062
Openness of Intercept 0.079 0.945 -
experence Openness 0.409 0.179 1.505
L Intercept 1.466 0.229 -
Conscientiousness
Conscientiousness 0.042 0.906 1.043
) Intercept 2.757 0.019 -
Extroversion :
Extroversion -0.330 0.321 0.719
Intercept 2.340 0.077 -
Agreeableness
Agreeableness -0.226 0.576 0.797
o Intercept 2.536 0.032 -
Neuroticism _
Neuroticism -0.286 0.427 0.751

Note:Based on logistic regression analysis, using a full model with seven segmentation criteria. The
analysis of maximum likelihood estimates was@mned to obtain parameter estimates. Significance of
the Wald 6

parameter esti mat e $valueamsp<ODa.sed on
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Odorant Characterized b$oft Floral, Powdery Green

Strong trends indicated specific consumer groups liked odorant 357, chaeacéssaft
floral-powderygreen The probability of female consumers liking this odorant sample was
roughly 1.4 times higher than male consumers (odds ratio for male consumers was 0.70
compared to females [p = 0.2513]) (Table 10.4). A powdery note caidprayperception of
feminine rather thamasculine (Anonymous, 2018hd this data confirms that idea

Theanalysisalso suggests thgbunger consumeiae almost twice as likely to like this
powdery scent compared to-26 year olds (p = 0.2971 and 0437 respectively). pparel
brand (e. g. , Holl ister, Abercrombie & Fitch, an
perfume market targ@iowderyscents to the youth mark@tragrantica, 2013a). Because of
this market schematj¢heapparel indusy hasexposed and familiarized younger consumers
with this type of smell.

The analysis result also indicated that the odds ratio estimates of openness to experience
and neuroticism for consunsdp like the powderyodorant were 1.68 = 0.0544and 1.4 (p =
0.2411) respectively. These odds indicated that the probabilicpnsumers likng odorant357
were60% and 40% higher with every coeit increase of openness to experience and
neuroticism In other words, if the consumers were opeexperienc®r are more neurotic, their
chances becamdigherfor liking the powderypdorant MensingandBeck (1988) and Rétiveau
(2004)reported fragrances characterizedlbyal-aldehydeandpowderytended to fit well with
emotionally unstable persons, therefsre ppor t i ng t hiMsanweiethdy 6 s f i ndi
difference in conscientiousness, extroversion, and agreeableness dimensions did not seem to
affect the probability of consumers to like this typgpoivderyodorant as the odds ratios were

close to 1 (Tabla0.4).
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Table 10.4 Parameter Estimates, Probability, and Odds Ratio Estimates for Predicting

Consumer Response of Sample 35%dft Floral-PowderyGreen)

Single variable _ _ 5 Odds ratio
Independent variabl Estimate Prob> ¢ .
model estimate
Intercept 1.312 0.002 -
Age 1825 (Reference) - - 1.000
(years) 26-35 -0.498 0.297 0.608
36-49 -0.518 0.275 0.596
Intercept 1.045 <.0001 -
Gender Female (Reference) - - 1.000
Male -0.352 0.215 0.703
Openness of Intercept -0.942 0.318 -
experience Openness 0.482 0.054 1.619
L Intercept 0.228 0.820 -
Conscientiousness
Conscientiousness 0.190 0.519 1.209
) Intercept 0.119 0.899 -
Extroversion :
Extroversion 0.218 0.425 1.243
Intercept 1.099 0.320 -
Agreeableness
Agreeableness -0.072 0.832 0.930
o Intercept -0.222 0.823 -
Neuroticism
Neuroticism 0.340 0.271 1.405

Note:Based on logistic regression analysis, using a full model with seven segmentation criteria. The
analysis of maximum likelihood estimatessygerformed to obtain parameter estimates. Significance of

parameter esti mat e $valuemsp<ODd.sed on the Wald 6

Odorant Characterized by FloraCitrus

The notedloral andcitrus mainly characterized one of the masculine odorants (sample
413) u®d in this study. It is commonly known tHkdral scents are well accepted and primarily
made for women, whereasirus scents ffeshscents) argenerally likedand made fomen

(Rétiveay 2004 Zarzo, 2007; Gilbert, 2008; Donna, 200Based on theseonections,
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researchers hypothesized that this odorant, characterized bydoaklandcitrus, should have
similar high liking by both genderBata suggest that is was similar, though not exactly the
same.

Mensing and Beck (198&ndRétiveau(2004) stated that the presence of energizing,
fresh, and noticeable smells (e.qg., citrus) generally were liked by extroverted consumers.
Becauseitrus mainly characterizes sample 413, the result demonstrated that the probability for
consumers to like this odoranbuld increase 70% if they were more extrovert (in eveupit
increase on the-point Likert scale). Meanwhile, the likelihood for consumers possessing
different levels of openness, conscientiousness, agreeableness, and neuroticism to like this

odorantsample indicated no difference (the odds ratios were close to 1.00).

Odorant Characterized bgeranium, CedarMusk, Lime (Aromatic Fougeére)

The probability of consumers liking odorant 504 was found to be the same across all age
groups. Odds ratios foragr consumers to like odorant 504 compared to the younger consumers
were close to 1 (Table 10.6). Similarly, analysedtig odorantlsodemonstrated thatemhad
asimilartendency to like this odoranbmparing to womenlhe odds ratio estimate betwee
male and female consumers was % 0.9775)However, previous studies indicated tham
tended to likehis odorant becausevitlas characterized tgromaticfougére generally liked by
men (Rétiveau, 2004; Gilbert, 2008; Donna, 2009; Zarzo, 2007).

An increase devel of openness, conscientiousness, agreeableness, and neuroticism did
not seem to increase probability for consumers to like this odorant sample (the odds ratios were
close to 1.0) (Table 10.6). However, the probability of consumerseaadhis odorant increased
approximately 40% if consumers were more extrovert (p = 0.2362) (in every ihcrease on a

5-point Likert scale)Rétiveau(20049) also found the relationship between extroversion and
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fougéresmell and indicated that the extestpersons tended to like perfumes characterized by

fougere

Table 10.5 Parameter Estimates, Probability, and Odds Ratio Estimates for Predicting

Consumer Response of Sample 41Bl¢ral-Citrus)

Single varible . . 5 Odds ratio
Independent variabl Estimate Prob >G .
model estimate
Intercept 1.504 0.001 -
Age 1825 (Reference) - - 1.000
(years) 26-35 -0.283 0.579 0.754
36-49 0.464 0.391 1.590
Intercept 1.700 <.0001 -
Gender Female (Reference) - - 1.000
Male -0.292 0.392 0.747
Openness of Intercept 1.526 0.175 -
experience Openness 0.006 0.982 1.007
o Intercept 1.093 0.363 -
Conscientiousness
Conscientiousness 0.136 0.701 1.145
. Intercept -0.258 0.821 -
Extroversion
Extroversion 0.531 0.113 1.700
Intercept 1.496 0.265 -
Agreeableness
Agreeableness 0.017 0.967 1.017
o Intercept 1.436 0.222 -
Neuroticism
Neuroticism 0.036 0.921 1.036

Note:Based on logistic regression analysis, using a full model with seven segmentation criteria. The
analysisof maximum likelihood estimates was performed to obtain parameter estimates. Significance of

parameter esti mat e $valueaasp<O0B.sed on t he Wald ¢
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Table 10.6 Parameter Estimates, Probability, and Qids Ratio Estimates for Predicting

Consumer Response of Sample 50Aromatic Fougere: Geranium, Cedar, Musk, Lime

Single variable _ _ 5 Odds ratio
Independent variabl Estimate Prob >G .
model estimate
Intercept 0.693 0.061 -
Age 1825 (Reference) - - 1.000
(years) 26-35 0.121 0.777 1.129
36-49 0.236 0.580 1.267
Intercept 0.843 <.0001 -
Gender Female (Reference) - - 1.000
Male 0.008 0.978 1.008
Openness of Intercept 0.465 0.618 -
experience Openness 0.101 0.679 1.106
L Intercept 1.244 0.209 -
Conscientiousness
Conscientiousness -0.117 0.685 0.890
) Intercept -0.261 0.781 -
Extroversion :
Extroversion 0.323 0.236 1.381
Intercept 0.233 0.837 -
Agreeableness
Agreeableness 0.191 0.585 1.211
o Intercept 1.163 0.231 -
Neuroticism
Neuroticem -0.098 0.742 0.907

Note:Based on logistic regression analysis using a full model with seven segmentation criteria. The
analysis of maximum likelihood estimates was performed to obtain parameter estimates. Significance of

parameter estimates was based t h e®valla at p<0.@5.

Odorant Characterized by Orientdtloral
In contrast to sample 504 (masculine scent), the sample 958 was characteoredthly

andfloral smells and were the characteristics that females generally(Ré&veay 2004
Donna, 2009; Zarzo, 20D MHowever, analysis result demonstrated that female and male

consumers had similar tendency to like this odoaarthe odds ratio was 0.§8=0.599).
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Researchers also conducted analysis on consumers from different age gdoigpsdn
that middle age consumers were more likely to like this sample, approximately 2 times higher
than younger (odds ratio for middle age consumers to like the odorant compared to younger
consumers was 1.91) (p = 0.1461) and older consumers (oldeneenssad similar probability
to like the odorant when compared to the younger consumers) (p = 0.7329).

Previous studies indicated the relationship betveggmtal-floral scents and certain
personality traits. More introverted persons tended todilental scents, whereas, emotionally
stable (less neurotic) persons tended toflikel scentdMensing & Beck 1988;Rétiveay
2004).However, analysis results from this study demonstrated that individuals who were more
agreeable tended to likeientalfloral scents. The odds of consumers who were agreeable
became approximately 2 times higher when possessing one point higher (odds ratio was 1.98 [p
= 0.088]) (Table 10.7). Previous studies had indicated that persons who were agreeable tended to
like fruity notes (Mensing & Beck, 9488 Rétiveay 20049

Meanwhile, increasing-point of openness, conscientiousness, extroversion, and
neuroticism did not seem to increase odds for consumers to like this odorant as the odds ratio

estimate for ranged between -1L33.
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Table 10.7 Parameter Estimates, Probability, and Odds Ratio Estimates for Predicting

Consumer Response of Sample 958(iental-Floral)

Single variable _ _ 5 Oddsratio
Independent variabl Estimate Prob >G .
model estimate
Intercept 0.693 0.061 -
Age 1825 (Reference) - - 1.000
(years) 26-35 0.644 0.146 1.905
36-49 0.145 0.733 1.156
Intercept 1.088 <.0001 -
Gender Female (Reference) - - 1.000
Male -0.154 0.599 0.858
Openness of Intercept -0.052 0.957 -
experience Openness 0.283 0.268 1.327
L Intercept 0.849 0.409 -
Conscientiousness
Conscientiousness 0.048 0.873 1.049
) Intercept 0.256 0.793 -
Extroversion :
Extroversion 0.220 0.434 1.246
Intercept -1.160 0.362 -
Agreeableness
Agreeableness 0.681 0.089 1.976
o Intercept 0.659 0.515 -
Neuroticism
Neuroticism 0.110 0.726 1.116

Note:Based on logistic regression analysis, using a full model with seven segmentation criteria. The
analysis of maximum likelihood estimates was performeabtan parameter estimates. Significance of

parameter esti mat edvaMawe bats egd< ®.n0F.heN/Walrdefeers t o
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Conclusion

The application of demographic and personality characteristics for understanding
consumer liking toward spdic types of odorants weigenerallyfound to be ieffective
However, persons who were more open had a tendency to like most fragrances compared
persons who were less open. Analysis results indicated some potential trends. The segmentation
using demogpahic information revealed that women and men had similar tendencies to like
odorants. In addition, younger consumers had higher tendency toftkitoral/powderyscents
compared to their older counterparts who were more likely to fawgrésmell. Onthe other
hand, segmentation using personality traits demonstrated that persons in the same segment
would like similar smells. For example, extrovert consumers demonstrated a higher tendency to
like floral-citrus andfougeresmells. Similarly, neurotic psons (emotionally unstable) tended
to like soft floral/powderyscent. Results obtained from this study would assist product

developers in selecting appropriate fragrances for a target market.
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Chapter 11- Conclusions and Future Research

The studies of effects of men colognes on consumer perceptions rediffaleog
efficacy of different consumer segmentation approaches. Researchers found results obtained
from demographic (age and gkam) and personality (Bifive) segmentation provided
insufficient explanation for general fragrance research. Participants from different segments
generally experienced the same emotions, had similar olfactory liking toward the same odorant,
and similarlyprovided similar responses (use occasion potential application, and expectation of
functional benefits) on an overall basis. However, researchers found that consumer segmentation
using a liking response provided better explanation.

Regardless to the sitarity among demographic and personality segmentation, there
were trends indicating persons who were more open haghartendency to like most
fragrances compared to persons who were less open. In addition, specific segments béat differ
tendencies ttike a specific type of odorant e.g., men were more likely tofbkgereand
chypré scents. In addition, younger consumers had a higher tendency softikral/powdery
smell, extrovert consumers demonstrated a higher tendency tiboliké-citrus and fougére
smells. Using both demographic and personality characteristics along with segmenting
consumers based on liking yields a broader understanding of fragrance acceptance.

This research found songender differencd=or examplemen associated thertn
femininewith odorants more than women, and women associated then@soulinewith
odorants more than men. In additioesearchers also found tltansumer acceptance influenced
how individuals associated terms towgalticular odorants. For exanepterms such adean

cool, crisp, fresh andnatural were associated with the most liked odorants. In contrast, terms
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such aheavyandbold were highly associated with the least liked sE®@ his was true
regardless of the actual odor classificatddthe sample that was liked or disliked

It is apparent that using the developed questionnaire was partly successful in providing
information on how specific consumer group responded to specific fragrétngesid be
beneficial to use this questionnaiceexamine more fragrance types to cover all fragrance
families, as well as incorporate unisex and feminine fragrances for better understiamgling
essential in conducting further studies that liking be measured because that was the single most
important aspect of the fragrance and affected all other asfgéwtanformation obtained from
this study could provide a more complete understanding in fragrance research.

This study evaluated only odorants that generally wereaeekpted although not
necesarily by each consumer, it would be important to continue this research looking at a wider
range of fragrances and potentially including some that were disliked by a larger group of
consumerslt is reasonable to further investigate how consumers woypdmesto similar
fragrances (same fragrance family) that vary in complexity or that received different liking

Scores
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Appendices

Appendix A - Screening Survey

1. Are you or is anyone in your household employed in any of the following industries? Please

selectall that apply.

Advertising, marketing, public relations or marketing researéhe € € . (Discontinue)

sz

Manufacturing or retailing of personal care prodactésé é é é é é € . (Discontinué

s 7

Noneofthesteée e é eééeééeééeeééeeéeeéeceéece (Continug

2. Please indicate yogender

s 7

Malee e éééeeceééeeeé. .. eeééeéceeceéé. (Contnuetadh)

s 7

Femalé e é éeééeééeeéeeéee.eeéeceéeceé (Continuetao3B)

3A) (FOR MEN)Do you use any cologne, fragrance, or fragranced personal care products (such

as deodorants, shave gel/cream, shave balm, bodyet@¥h

Yet éeeéeéééeeceéééeececeéééeeceee eeeééeéee (Continue)

Noé éeéééeéeéeéeéeéecéeéecée éeééeéeé (Discontinue)
3B) (FOR WOMENDo you like the scent of cologne, fragrance, or personal care products (such

as deodorants, shave gel/cream, shave balm, body wash a&itep@R do you find attractive

to a person who used these prod@cts
Ye eééeéeéecécécecéeéeéeéeéeé éeéééeéeé (Continue)

7

Noeeéeeéeeéeeéeeéeeéeéecéce ecééecéée (Discontinue)

These | ast few questions are for classificati

some information in order to compare your responses with others.
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4. Please indicate your age

7 s 7

Underl2y ear s éééééécececeeeeéeéééeécece e e(biscéndnue)

s 7z 7 oz

€ Eéééééééé@dsiobntinue)

D
D
D
o
o
o
o
o
o
o
o

é

D~

1217y ear s

e ¢Cdréinuecompleting he screengr

(0]

o
o
o
o
o
o
o
o
o
o
o
(¢}

1825y ear s

2 §Codrdinue completing the screener)

D
D
D
D
-
-
-
-
-
-
-
(9]

26:3by ear s €

2 ¢Cdréinue completing the screener)

0N
0N
0N
0N
o
o
o
o
o
o
o
(¢}

3649y ear s €

s z 7 oz

€ éééééééé ¢hiséontinue)

D
D
D
D
o}
o}
o}
o}
o}
o}
o}
o}

5059y ear s €

s 7 s sz s s 7 s 7z s 7 s 7 s 7

60yearsorabové € e € € 6 € éééééeeeeeéééééeéé. (Discontinue)

5. What is the highest level of education you have achieved?

Primary education only
High school diploma
College degree

Graduateschool €.g.,masteés degree, Ph.D., etc.)

6. How would you describe your Ethnicity?

Black/African American
Hispanic/Latino

Native American/ Indian
Asian

White/Caucasian

Native Hawaiian and Pacific Islander
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Appendix B - Big-Five Inventory Questionnaire

The following Statements concern your perception about yourself in a variety of situations.

Please indicate the stigth of your agreement with each statement: 1 = strong disagreement to

5=strong agreement

There are no frighto

or

Awr ongo

each statement. Take your time and consider each statement carefully

answer s,

Strongly | . Neither Disagree Strongly
Statement disagree Disagree nor Agree Agree agree
Can be cold and aloof 1 3 5

Can be moody

Can be somewhat careless

Can be tense

Does a thorough job

Does things eitiently

Generates a lot of enthusiasm

Gets nervous easily

Has a forgiving nature

Has an active imagination

Has an assertive personality

Has few artistic interests

Is a relialbe worker

Is considerate and kind to almost everyone

Is curious about many different things

Is depressed, blue

Is easily distracted

Is emotionally stable, not easily upset

Is full of energy

Is generally trusting

Is helpful and unselfish with others

Is ingenious, deep thinker

Is inventive

Is original, has new ideas

Is outgoing, sociable

Is relaxed, handlestress well

Is reserved

Is shy, inhibited

Is sometimes rude to others

I G R G R R G G R R R G N

NN N (NN NN N (NN NN (NN NN N NN NN N (NN NN N NN

W (W W W W wWw[WwWw|w W | w | W Ww|w W w|w[w|w W WwWw|www|w w|ww

e A N L L N L L L L L E L E L E L B B L B T T - I S [ [~ S I i (S S o

o o (o1 (o1 (o1 |Oo1 o1 |Oo1 (o1 o1 (o1 |o1 (o1 (o1 |Oo1 |o1 o1 (o (o1 o1 o1 |o1 (o (o1 (o1 o1 o1 (O
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Is sophisticated in art, music, or literature

Is talkative

Likes to cooperate with others

Likes to refect, play with ideas

Makes plans, follows through with them

Perseveres until the task is finished

Prefers work that is routine

Remains calm in tense situations

Starts quarrels with others

Tends to be disorganized

Tends to be lazy

Tends to be quiet

Tends to find fault in others

Values artistic, aesthetic experiences

Worries a lot

N N N T R G G R G G RN

NN (N(NNIN N (NN N IN N (NN N

W (W W W W www|w W |w|w  w|w w

e N N N L L L L L L L N E

o o (o1 (o (o1 o1 o1 (O (o1 (o1 (o1 o1 (o1 (O (Ol
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Appendix C - Questionnaire

1. Below you will find words which describe different kinds of moods and feelings.
Using the terms listed, please describe howReEL RIGHT NOW. Please rate each feeling.

Desire, Romantic, In love:

Not intense at all

Extremely intense

Relaxed, Reassured, Serene:

Not intense at all Extremely intense

Wellbeing, Pleasantly Surprised, Happiness:

Not intense at all Extremely intense

Energetic, Invigorated, Clean:

Not inteng at all remdixintense

Nostalgic, Mouthwatering, Amusement:

Not intense at all Extremely intense

Dirty, Disgusted, Unpleasantly surprised:

Not intense at all Extremely intense

2. Please smell the cologne #

3. How much do you like the smell of this product?

1 2 3 4 5 6 7 8 9
Dislike Dislike Dislike Dislike | Neither Like| Like Like Like Like
Extremely| Very Much| Moderately Slightly | Nor Dislike | Slightly | Moderately| Very Much| Extremely
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4. Below you will find words which describe different kinds of moods and feelings.
Using the terms listed, please describe howReEL RIGHT NOW. Please rate each feeling.

Desire, Romantic, In love:

Not intense fall

Relaxed, Reassured, Serene:

Not intense at all

Wellbeing, Pleasantly Surprised, Happiness:

Not intense at all

Energetic, Invigorated, Clean:

Not intense at all

Nostalgic, Mouthwatering, Amusement:

Not intense at all

Dirty, Disgusted, Unpleasantly surprised:

Not intense at all

5. If you are going to wear this cologne, when would you wear it?

dixirganse

Extremely intense

Extremely intase

Extremely intense

Extremely intense

Extremely intense

I woul d wear t his

Strongly
Disagree

Disagree

Neither
Disagree
nor Agree

Strongly

Agree
agree

during theday

during the night

any time of the day

in Spring

in Summer

in Fall

in Winter

when | play sports

when | am having outdoor activities (hikin|
traveling, kayaking, etc.)

in Formal occasion

in Caswal occasion
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6. Do you think this scent is suitable to be founé ir?

Strongly
Disagree

Disagree

Neither
Disagree
nor Agree

Agree

Strongly
agree

All'in one (Face/Hair/Body/Shave)

Astringent/Toner

Body Wash, Soaps, Gel

Body Lotons

Facial Cleansers

Facial Cream/Shave balm

Shave Gel/Cream/Foam

Sun Screen

Shampoo/Conditioner

Hair Styling

7. If this scent was found in personal care products, you would expect them to provée?ou

Stong| Neither Strongl
rongly Disagree | Disagree | Agree gy
Disagree nor Agree agree
Hydrate
Moisturizing
Recharge/Energized
Refreshing/ Invigorating
Gentle Clean

Deep Clean/Ultimate Clean

Clean

Smooth

Soften

Soohing

Restoring/ Recovery /Repairing/
Healing/Replenish

Reuvitalizing

Cooling

Heating

Odor Protection

Sensitive skin

Clear skin
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8. What do you think about the characteristics of the cologne you just smell?

Characteristics

Level of characteristics

Bold (Not at all) 1 2 3 4 5 (Very much)
Heavy (Not at all) 1 2 3 4 5 (Very much)
Modern (Not at all) 1 2 3 4 5 (Very much)
Clean (Not at all) 1 2 3 4 5 (Very much)
Cool (Not at all) 1 2 3 4 5 (Very much)
Crisp (Not at all) 1 2 3 4 5 (Very much)
Fresh (Not at all) 1 2 3 4 5 (Very much)
Harmony (Not at all) 1 2 3 4 5 (Very much)
Familiar (Not at all) 1 2 3 4 5 (Very much)
European (Not at all) 1 2 3 4 5 (Very much)
OrientalAsian (Not at all) 1 2 3 4 5 (Very much)
Masculine (Not at all) 1 2 3 4 5 (Very much)
Feminine (Not at all) 1 2 3 4 5 (Very much)
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Appendix D - Demographic Make-up

Appendix Table D Demographic makep of 240 consumers who completed fragrance

evaluation
Age Education
Gender Years | Consumers Level Consumers

High school 8

1825 12 College 3
Graduate level 1
High school 13

Female
26-35 49 College 30
(123 consumers)

Graduate level 6
High school 25

36-49 62 College 29
Graduate level
High school

1825 21 College 12
Graduate level 1
High school 10

Male
26-35 52 College 34
(117 consumers)

Graduate level 8
High school 15

36-49 44 College 23
Graduate level 6
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