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0. Abstract:

This study compared empirically the willingnesgpty (WTP) determined of three
hypothetical methods: The Choice Based Conjoiralygis (CBCA); Contingent

Valuation (CV); and Paired Comparison Based Praferévieasurement (PCPM).
Using a three-in-one design the relative performarad the methods on

determining mean WTP and predicting demand was &xam The WTP was

determined for a PC mouse and a mobile phone.Heomibbile phone the results
indicated that CBCA exhibited the most accurate Wil$tribution and realistic

mean WTP. For the PC mouse the results indicatad @GN exhibited the most

accurate WTP distribution and PCPM the most realsean. Also, discussion is
taking place in the rest of the paper regardingathg that technical characteristics
of the methods affected their performance on me&agWTP. Then the limitations

of this study and recommendations for further redeare provided.

Keywords: WTP, CBCA, CV, PCPM, predicted demand



1. Introduction

1.1 Preference data methods and WTP

The elicitation of preferences is very crucial émderstanding and predicting consumer behavioue. @rthe most
common applications concerning the elicitation mdferences is the determination of willingnessag pNTP) for
a product (Miller et al., 2011; Grunert et al., 200Vertenbroch and Skiera, 2002; Alberini et ab02, Welsh and
Poe, 1998). WTP has been defined by WertenbroclSaieda (2002) as “the maximum price a buyer idinglto

pay for a given quantity of a good”, and it is atm@aof great importance for marketing practicesuftert et al.,
2009).

According to Grunert et al. (2009) WTP informatiervital for checking the expected profitabilityrfoew product
development, product improvement, product difféegitin, and line extensions. Also, Shafter and Zhft995)
signify that WTP is critical for promotional actiiés. Moreover, Anderson et al. (1993) and Mikeral. (2011)
denote that the correct measurement of WTP is arfioi shaping competitive strategies and implemngntalue
audits. Further, knowledge of WTP is instrumental the estimation of demand and the formation dinogl
pricing schedules (Wertenbroch and Skiera, 20023ns€quently, there is a lot of active research loe t
development and testing of the various methods dmatbeing used to determine WTP through the alioit of
consumers’ preferences (Cameron and James 198d; ded Zhang 2002).

Along with the intense research, there is a los@éntific debate regarding the trustworthinesshee methods.
Concerning to the majority of the papers in theaektliterature, the mean scores and demand curivekeo
alternative WTP methods differ significantly (Grunet al., 2009; Miller et al., 2011; WertenbroctdeSkiera, 2002
among many others). Similarly to Wertenbroch ani®k(2002), the term demand curve refers to a tataa
distribution graph which is created by individuall®& derived from a single method and representsethionship
between the price of a certain product, say p,thagroportion of respondents who are willing tg pa amount of
money bigger than p (WTP>p) in order to acquird tiraduct. Demand curves are very important in VgiiRlies
since they provide useful information regarding tfxserved demand, for the underlying product, acties sample
of respondents who are examined under a specifibade

Two major distinctions among WTP methods are whethey measure WTP directly or indirectly and wieetthey
determine consumers’ hypothetical WTP or actual W(Miller et al., 2011). Table 1 provides a detailed
classification of the alternative methods which ased for the determination of WTP. Since WTP icoatext-
dependent construct (Thaler, 1985), WTP methods bmmprimarily categorized according to how well ythe
approximate the actual purchasing context of tleglyet in question. The one is called actual WTPhods and the
other hypothetical WTP methods (Louviere et alQ®0 Actual WTP methods are an expansion of hypimide
ones. In the latter the respondents only statie fneferences about a priced product, whereakenfdrmer after
stating their preferences they are asked to retieah by purchasing that product.

What majorly distinguishes actual and hypothetwdlP methods is the quality of the data. HypothéWaP data
are gathered solely via simple questionnaires kingghe respondents to state their preferencea foypothetical
product. Actual WTP data are gathered through stichied research designs like simulated markesaetions
(Silk and Urban 1978), experiments (Vickrey, 19B&cker et al., 1964) and incentive-align surveydliéviet al.,
2011; Ding, 2007). Actual WTP data techniques, Wtace the cornerstone of pricing research, haveassemed
advantage of high external validity since consunrekeal their WTP by making an actual purchase. éiew,
despite their realism, even these methods caniedttble maximum price the consumer is willing tayp

According to Wertenbroch and Skiera (2002), the ¥ITP still remains unknown in actual WTP data rodth The
data that is being derived through an actual pwiclgacontext is able to uncover a price which aspto real world.
But, even in real case scenarios the true WTPrstiflains unknown since it may not reflect the maxmrprice that



consumers have in mind. Actual data methods denfanthe respondents to buy the product in quesfidgheir
stated WTP is bigger than a specific threshold.r&pondents tend to state a lower WTP than thelrane in order
to avoid buying the product at the end of the study

Therefore, no method that is included in the diagd Figurel is fool proof. The premise of this @argent is that
WTP can vary by individual and by different buyisiguation which makes its elicitation a very amlugs task. In
other words, even the most advanced techniquesotatcurately predict the natural WTP. Additionakgetual
WTP methods cannot provide any support for prodizisthey do not exist in the market yet (Grurtral, 2009).
According to Louviere et al. (2000) actual WTP dar@ time consuming and expensive to collect githen
competitive pressure and complexity that existhie ¢urrent turbulent markets. Hence, one may apalfernative
methods which are easier and less costly to conduct

On the other hand, hypothetical WTP methods, wilaich based solely on survey data, they can eliciswmer
preferences when market data are not availableeoptoduct is not finalized. Actually, the mostiimsic advantage
of hypothetical WTP methods is that they can cafiglwith the rapid shifts of technological frontidrscause they
are not limited to the current market and technglimgmation (Louviere et al., 2000). However, hypatical WTP
methods are often subject to criticism due to hiyptital bias (Hoffman et al., 1993) which meang teapondents
tend to give higher WTPs, in comparison with thtss they would give in a real purchase contexigeithey do
not have any budget constraint. In other wordshemoc commitment is absent in hypothetical methatisch
makes the suspicious for low external validity. $tnsher (2009) for a detailed explanation aboutothetical
bias.

After deciding about the context, the type of meaguWTP should be selected. WTP can be measuréddn
ways. One way is to indirectly measure WTP on thgidof consumers’ evaluations - can be choicekjngs, or
ratings - for several priced product profiles thighwan evaluation task. The other way is to ask wmess directly to
state their WTP for a specific product profile thigh a question format (Miller et al., 2011). Manydies verify the
variation between direct approaches and indireptagrhes based on their resulting mean WTP andrikmaves
(Backhaus et al. 2005; Silva et al., 2007).

Moreover, indirect measurement methods can bedudistinguished between compositional, de-comjusit and

mixed with respect to the way they elicit preferen¢Green and Srinivasan, 1990). De-compositiairtiques
ask the respondents to state their preferencest d@hBluproduct profiles. Compositional techniqueskathe

respondents to evaluate pairs of individual charéstics that constitute a product profile. Finatlyere are mixed
approaches which initially ask the respondentsvaluate pairs of separate product characteristick then to
proceed on the evaluation of a small number of peogrofiles. The different evaluation tasks implifferent

elicitation procedures for consumer preferencedterAhese preferences are extracted, WTP can tezndieed.

Green (1984) and Helm et al. (2004) found significdifferences between compositional and de-contiposil

techniques.



Table 1: Classification Table of WTP methods

Alternative Methods For Determining WTP

Purchase Context

Direct Measurement

I ndirect Measurement

Actual WTP

Market Transactions
Experimental Auctions

Incentive-Align Surveys

Hypothetical WTP

Contingent Valuation

Conjoint (De-compositional)
Self-Explicated Tasks (Compositional
Adaptive and Hybrid Conjoint (Mixed

1.2 Motivation of research
With respect to the above discussion about WTPpaaterence data, the motivation of this thesioideepen the
knowledge of hypothetical WTP methods by examiriogs they differ in terms of their mean and demanc/es.

Particularly, the significant variations reportexdrh previous research regarding the type of measeme and the
compositional manner of indirect measurement methsbebuld be further investigated. Each methodbteta has
its own specific design which leads to differemickiof questions or tasks for the respondents aedteslly to

different determination procedures.

Most of the studies in marketing and consumer bieliaviterature are examining the differences amaatyal and
hypothetical WTP techniques (Miller et al., 2011ekénbroch and Skiera, 2002; Grunert et al., 2668%ng many
others). But, there is no study to compare more tia hypothetical approaches together in ordetluminate

further and improve the way that hypothetical mdthprovide data input for the determination of Waml the
creation of demand curves. This thesis employsettmgothetical WTP methods in order to conduct stesyic

examination of how and in what extent the spedifiaracteristics of each survey method can affectehults.

Conjoint Analysis (CA) (Green and Srinivasan, 1980the most prominent methods for acquiring hyptidal
preference data and then to determine WTP. Witiirdd., (1994) verify this statement by explainthgt because of
its superior performance in comparison with othethods, one of the most usual applications of C isstimate
WTP. CA s located in the indirect type of WTP meg@ment methods which use a de-compositional guwedor
the elicitation of preferences. Contingent ValuatigCV) (Mitsell and Carson 1989) is also a quitenomon
technique for collecting hypothetical preferencéadaccording to Grunert et al. (2009), the methws been
especially popular because of its ability to deiteeWWTP when there are no available market priCa&sis located
in the direct type of WTP measurement methods.

Paired Comparison-Based Preference Measurement MPGBcholz et al., 2010) is a recently developed
methodology which is also used for the elicitatidrconsumer preferences in a hypothetical setéing, it is related
to the tradition of self-explicated approaches. RIClke CA, it is located in the indirect type of W’ measurement
methods. However PCPM uses a compositional proeefdurthe elicitation of preferences. PCPM is aerahte
version of Analytic Hierarchical Process (AHP) (§ad4990) which is used to model decision problems.

What distinguishes PCPM is its application to cagmpgbroducts like mobile phones or cars, which ammosed of
a large number of product characteristics (Wertecibiand Skiera, 2002). The method has been craatedeffort
to make the evaluation task easier when the pragudér examination is constituted by many charaties which
will lead to the creation of large product profil@hat would be the case in CA) difficult to be kxded by
respondents. PCPM has been examined in terms @élidity in comparison with CASEMAP (compositidhand
Adaptive Conjoint Analysis (mixed), but it has nebeen included in WTP studies. Moreover, accordm§cholz
et al. (2010), the technique results to very peeeistimates with respect to consumers’ preferesceswould be of



significant importance to measure its precisiontlie determination of WTP as compared with otheeaaly
established methodologies like those of CA and @dditionally, there is a lot of methodological inést for
investigating how the design of the technique aflect mean WTP and demand curves.

The reasoning behind this research is that hypotiet?VTP methods can provide crucial insights t@isien
makers in situations when time and budget congtalo not allow for the employment of more sophéatd
techniques like those used under the actual pueat@stext. However, little is known about the WTdRetmination
process of hypothetical methods and how this psoces affect WTP.

Apparently, the aim of this thesis is to empirigatompare CA, CV, and PCPM together through a lagde
research design by analysing their difference diggrtheir mean WTP and demand curves. This arsligsi
focusing on the way that technical characteristi€shypothetical methods can affect their perfornearam
determining WTP.

The selection criterion of these methods is thay ttubstantially cover the spectrum of various symesigns and
data treatments which are employed for the detextioin of WTP. This thesis employs several modutetiom the

design of each method in order to prevent mearssgmparisons and therefore to ensure consisienthe

analysis of WTP for the three hypothetical WTP roeth

1.3 Research Questions
For the research objectives of this study the ¥alhg research questions should be answered:

1) Do CA, CV and PCPM differ in terms of their mean Wand demand curves?

2) How the mean WTP and demand curves of CA, CV andNP€an be affected?
a) How the product in question can affect the results?

1.4 Outline

The structure of the remaining sections is unfoldedhe following sequence: In Section 2, the psscef

determining WTP from preference data is explainedection 3 a detailed overview of the three meéthagies is

provided where their theoretical underpinning ardneples of their application are discussed. The8dation 4, a
discussion about the current scientific debatehefrhethods concerning their advantages and distahestakes
place, but also suggestions from previous studiegdiscussed. In section 5 the materials and methedd to for
the research design, data collection, and detetimmaf WTP methods are explained. In Section 6rtsilts are
discussed. In Section 7 a discussion takes plateecoing the results found in the study compareti thiose exist
in the literature. In Section 8 the conclusionsadrdrom this study are explained followed by recoemtations for
further research.

2. The process of determining WTP from preferencdata

A hypothetical WTP study consists of five consewistages. Figure 1 represents an overview of tteges. The
scope of this section is to give an idea to theleeaf the steps that the researcher or the poatit should take in



order to conduct a hypothetical WTP study and tola@r how the actions in each step affect the dateation of
WTP. Every part of this section will be explicitaplained in the rest of the paper.

Define Select Design Collect Determine WTP
the the the the data
problem method survey

Figurel: An Oveawi of the stages of a WTP study

2.1 Define the problem

A WTP study starts with a problem that needs tedieed. The problem is how much consumers arengilio pay
for a new product concept or a product improvem®ai.the first decision that should be taken imtesideration in
a WTP study it has to do with the definition of $tenulus that respondents have to state theiepeates about it.
The stimulus refers to a real or a hypotheticadpod then, according to the available informatiorthe market
about the stimulus the relevant method should ktssl.

2.2 Select the method

Conjoint analysis is the most successful methoddetermining WTP. So, this should be the first aptifor
performing a WTP study. Despite its superiorityerth are cases that CA is not suitable. CA usesphatiuct
profiles for the elicitation of preferences and whte underlying product is comprised by a largenber of
attributes the profiles to be evaluated will betguomplex. In this study a full profile is constid by 5 attributes
and a partial profile by 3. So, the mental effdrtaspondents will be increased which may lead tong inferences
when analysing their responses. Then, Paired CasagrarBased Preference Method would be the optitmaice.
In general, concerning the hypothetical WTP, thdiratt approaches outperform the direct ones. Hewef the
product is completely new which implies that theme no existing prices in the marketplace yet, {Dgent
Valuation is the recommended alternative. With eespo the selected method the appropriate surgsigd should
be created for the determination of WTP.



2.3 Design the survey

The design of the survey is dependent upon the uneaent type of the method, that is direct or ieclir and the
compositional manner of indirect methods. Henceoaing to specific method characteristics the resigats are
asked to evaluate a full product profile (CA), paif separate product characteristics (PCPM) aopgsed price
for a product profile (CV). Hence the creation, genetation, and evaluation task or question forntetut the

stimulus profile differ in each survey design. Alsbe way that proposed prices are determineddoh etimulus
profile differs across the designs. So, there specific WTP determination procedure for each spidesign. As

mentioned in the previous section this study tae®usly into account the differences in eachgifeaind conducts
the necessary configurations in order to createnanoon frame for comparing the three methods.

2.4 Collect the data

The sample of the respondents must be representdiine demographics of the sample should matctetbbshe
target group. Also the familiarity of the produbibsiid be checked as a filter question since resgraisdvho are not
sufficiently aware about the product they are rimé @ provide realistic statements. The data nézthe collected
from a specific sized sample. The minimum sampieofee method to be testable is 20 respondents eTdrertwo
ways of collecting data. One is giving respondenfwinted version of the questionnaire and theroith¢o send
them a link of an on-line version. Data collectisra very crucial step, especially in hypothetizadthods because
they have to approximate real purchase scenarimsif $he sample is not representative, the dathlvei of no
value, since WTP will be determined from consunvene are not interested for the product in questidso, if the
amount of respondents is not sufficient for analylse results will be meaningless too.

2.5 Determine WTP

After collecting the data, the WTP for the undertyistimulus can be determined. However, as merdi@®ve
each method implies different determination proceduThe major difference in WTP determination lesthe
measurement type. In direct measurement approalikesCV, the WTP can de immediately determined.
Specifically, the respondents are being directlgsgioned if they would pay a price to buy a hyptidad product
profile. The price that a respondent accepts fgirtgua product is the WTP for that respondent.

In indirect measurement approaches the WTP is méied by asking respondents to perform an evalnatsk.
Nevertheless, in compositional techniques respdsdeveluate pairs of separate product charactrigtcluding
price. Then, the stated preferences are calculdgedhese evaluation scores and they are compaséai an
overall evaluation for a product profile, can bd fur partial. On the other hand, in de-compositibtechniques
respondents evaluate full product profiles. Thendtated preferences are estimated via these &wvalsaores and
decomposed to give separate values for each prathactcteristic. The term product characteristferseto the
attribute levels that used to form a specific peidarofile. In elicitation preference methods, adurct profile is
formed by a predetermined number of specific aiteb. Also, each attribute is consisted by a lichitember of
levels.

The common point of both compositional and de-cositumal techniques is that both provide scoresamigg
individual preferences for every attribute levelheSe scores are called utilities and they are dsedhe
determination of WTP. These utilities are estimateaalculated with regards to the compositionahnga of the
method.



3. Description of the hypothetical WTP methods in rarket research

3.1 Conjoint Analysis

Since its introduction to marketing literature bye€n and Rao (1971), Conjoint Analysis has beconedf the
basic hypothetical indirect methodologies in prefere studies. According to Green and Srinivasa@Q{CA is
considered the most prominent method for acquinygpthetical preference data. By conducting CA rdsearcher
can shed light on questions such as: What prodticbites are conceived as important or unimportanthe
consumer? What levels of product attributes arentiest or least desirable in the consumer's mindatviéthe
share of preference for leading competitors’ présiwversus a company’s existing or proposed pro@euastaffson
et al., 2007)? How many are the potential markgtremts which want to buy the specific product? Warice
that consumers are willing to pay for a product?

According to Green et al. (2001), CA is considettesl favourite methodology of marketers for extragtinsights
about the way buyers make trade-offs among rivadlpcts and suppliers. The major characteristicAisthat the
technique forces the respondent to decide in threes@ay as he supposedly does in a real marketisityavhich is
by trading off between different alternatives. 8w stated preferences of the respondent for auptafering are
implicitly determined by what is important to thespondent. More recent papers have successfully asd
expanded further the scope of CA by examining tifeiénce of quality cues on purchase intention §Re@nd
Rindfleisch, 2010) or the influence of price or oty of origin to product quality (Veale and Ques009).

The objective of conjoint analysis is to determimieat combination of levels of the different attibsl is most
influential on decision making. Referring to thefidigion given by Green and Srinivasan (1990) CAraétated to
“any de-compositional method that estimates thecire of a consumer’s preferences, given his dveraluations
of a set of alternatives that are pre-specifietims of levels of different attributes”. The teiconjoint’, according
to mathematical psychologists, is related to theations where there are measurement scales forthetdependent
variable (the ranking or rating of a product pmfiand independent variables (the different attebevels), given
the order of the joint impacts of independent \@da and a predetermined composition norm (Luce Taricey,
1964). This means that the evaluation score ohgipmthetical profile is decomposed to give scocethe specific
attribute levels that were included in the formatibe specific profile. Then, it can be predicteddach respondent,
which is the most or the least preferred attribleteel. The significant amount of between-personiateon has
driven researchers to conduct CA on individual lemeorder to preserve efficient estimates anddvalatistical
inferences (Green and Srinivasan, 1978).

The product profile h (h=1, H) which can be desetitby the vectoi = (i4, i, ..., ..., ;) Wherei; represents
the leveli (i=1, 1) of the attributg (j=1, J). Then the stated preferentgs i,..i;..ix Of the respondent k (k=1,

K) for product profile h, Wherie[i1 i3 ...1j...[j] connotes the full-profile stimulus h, can be appmated by the
additive compensatory model:

Yhfi, igeijeifli = ZeaXipe (EQ. 1)

where= refers to the least squares approximation or sattmer kind of fitting proces§}=1xl~jk denotes the sum of

the part-woths for every level of each attributeinfile h, and x is thé;k part-worth of level i of attribute j for the
respondent k. Part-worths show the trade-offsah@minsumer makes among different attribute levels.
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Therefore, according to Green (1984) the prediptefierences of profilﬁ[i1 i ...1j ... ;] for respondent k can be
estimated as an additive function of a particudrdd attribute level$; which is equal with the right hand side of

(2):

Vafi, iyl = ZoaXipe (EQ. 2)

In addition, market segmentation can be performedding the part-worth estimatezgj.k to uncover the potential
number of segments and then the description oeteegments can be enriched by demographics.

One of the most critical issues concerning theltesif CA is the design of the task where respotgievill state
their preferences. CA is related to the task whiedpondents are given an amount of various prooladiles that
have been created through a factorial design aflymtoattributes and attribute levels. Particulathgre are five
major alternative procedures which are currentlpleyed to create the evaluation task for resporsdent

1. Full factorial design techniques:this is the most common approach where the resparghould rate a 0-
100 likelihood-of purchase scale for all possibleduct profiles that can be created by different
combinations of attribute levels. This method isdisnly if there are not too many attributes aridbatte
levels, because the number of product profileseiases exponentially with them (see the explanation
below Figure 2), which can cause information ovadl@nd burden the respondent, and therefore prevent
the correct answers, leading to measurement apdmss errors (Green and Srinivasan, 1978).

2. Fractional factorial main-effects design techniquesif there are too many attributes, researchersllysua
employ a fractional factorial approach which casutein a reasonable number of profiles easy to be
processed by an individual with average cognitibiitees. These designs emphasize on orthogonalyarr
and main effects, whereas they limit or totallylade any interaction effect.

3. Hybrid techniques: each respondent performs a self-explicated evatuaask, which will be explained
later in the PCPM section, and then evaluates ae$wdf the partial product profiles (Green et 5081).
The resulting utility function is a composite ota@btained from both tasks.

4. Adaptive conjoint analysis (ACA): this is a hybrid technique developed by Sawtoaifivgre (Johnson
1987), where each respondent initially performgl&explication task and then evaluates a set digla
profile descriptions, two at a time. These parpabfiles usually consist of two or three attribujeesr
stimulus product profile. Then, researchers vagyghrtial profile descriptions depending upon reses
to earlier paired comparisons. The respondent atedueach pair of partial profiles on a gradedrepai
comparisons scale. Both tasks are administerediypuater (Johnson 1987).

5. Choice Based Conjoint Analysis (CBCA) Louviere and Woodworth (1983) came up with aroiative
approach named Choice Based Conjoint Analysis (CBQA order to expand earlier approaches
concerning the ranking or rating of various produscriptions. In their article they provide a
breakthrough for CA by merging conjoint and diserefioice modelling approaches (Louviere et al. 0200
CBCA again is performed by the evaluation of prdadarofiles but instead of ranking or rating respenmis
have to choose the best alternative product prafiteng a number of choice sets which are usuadigted
via a rotation design approach (Bunch et al., 1986jthermore, it is recommended that CBCA should
include also a no-choice option in each choicendeth gives the right to the respondent to sta& ke
would not choose any of the available profiles (&filet al., 2011). Elrod et al. (1992), pose thang
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papers that have compared the relative performahtiee standard CA and CBCA show that both models
tend to provide predictions that are equally satifry.

In traditional CA, that is factorial designs, tharpworths are majorly estimated by the means oftiphe-
regression. Then, the regression coefficientsaeflee contribution of each attribute level.

Explanation of the ordinary module of Conjoint:

For example, consider the following attributes ofi@bile phone and their different levels in Table 2

Table2. Attributes and attribute levels of a molbitene

Attributes Levels Number of
levels
Brand Nokia Samsung Unbranded 3 levels
Memory 32GB 16GB 64GB 3 levels
GPS Yes No - 2 levels
Camera Yes No - 2 levels
Price €399 €99 €299 3 levels

Now, consider the following hypothetical producbfile derived by the above characteristics:

Table3. Hypothetical product profile of a mobileople

Attributes Levels
Brand Nokia
Memory 16GB
GPS No
Camera Yes
Price €299

Also bear in mind that in a full-factorial desigmetprofile in Table 3 can be one of tB&* 22 = 108 possible
profiles.

Once part-worths are estimated, predicted prefeeatrespondent k for profile h can be calculd@g&quation 3:

YhNokia,166B,GPSy,,Camerayes Priceysolk — XNokia, i TX166B k ¥ XNo g T Xy e T

es
Memory Camera

X€299, .k (Eqa. 3)
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Srinivasan (1982) suggests that price can be otteeddittributes in a CA with a finite and predetierad number of
levels. Furthermore, if price is one of the atttésuincluded in product profiles generated by doféal design, it
can be estimated by using the same metric aslftreabther attributes.

However, Choice Based Conjoint Analysis is nowad#ngs most common conjoint design used in WTP studie
Therefore, this thesis will employ a CBCA designcsi choice tasks are frequently used in pricingaesh (e.g.,
Orme, 2006; Grunert et al., 2009; Miller et al. 12 Also, according to Louviere (1988), choiceksaare more
realistic than ranking or rating. In choice tagiespondents are introduced to various productepscand asked to
choose the one they would buy. The rationale afdiisign is that the evaluation task that the medgats are asked
to conduct, it is a very realistic approximatiortloé actual decision they make in real purchase.

Therefore, the main advantage of CBCA is that itates real choice behavior. In CBCA part-worths eonsidered
to be utilities. These utilities reflect the led| satisfaction a person receives from a spea#fiell of the product
attribute. According to the principle of monotomygihigher utility means higher satisfaction. Iiet words, in real
life, people tend adopt a rational choice behagax,. they try to maximize their total utility whemaking a choice.

Following the previous notation of traditional Cify, CBCA utility represents the benefit gained whestecting a
product profile h which belongs to choice set Hhdts to be mentioned that since the respondentaskes to
choose product profiles from multiple choice s#ign H belongs to a super€gihich contains all the choice sets

in a choice-based conjoint design. Then, the chsiteH (H=1,C) can be described by the vector ( [y,
Ly, ..., 1y, .. ly) wherel, represents the product profile h (h=1, H) whichnfed bythe leveli (i=1, I) of the
attributej (j=1, J). In discrete choice modelling, choiees used for the estimation of utilities.

So, according to Aizaki (2012), the probabilitytthize respondent k (k=1, K) selecting alternafiyefrom choice
set H can be formulated by the general logit form:

P ) =exp ;) 2i-. (V) (Eq. 4)

In addition,V;, is a systematic component of utility that is assdrto be a linear additive function of the
independent variable@}.k which at the end can be formulated in a similay with that of Equation 2:

— v .. H
Vth[i1 igdjedjlk Zj1Xijk (Eq. 5)

This study treats WTP as the additional amount ohey that a respondent is willing to pay for an liayed
version, compared to the base version of a proding.willingness to pay can then be simply deteaunias a ration
between the absolute difference of the utilitieshef attribute levels in the improved and baseioerdivided by the
utility of price. Moreover, Miller et al. (2011), @tenbroch and Skiera (2002), and Balisteri e(20001) among
others, have shown how to create demand curves\WaiR estimates by survival tables.

3.2 Paired Comparison-Based Preference Measurement

Paired Comparison-Based Preference Measurementimgl@ect measurement approach. PCPM has beeempitov
be a prudent methodology for measuring consumeesegences created by Scholz et al. (2010). lismale is
similar with that of CA, since it considers a ppesified number of attributes each with a certaimher of levels
for the evaluation of a product profile. Howevére tmethod is located near to the methodologicehstrof self-
explicated tasks. So, PCPM uses a compositionaherdn elicit consumer preferences.
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Layer 0

Layer 1

Layer 2

Self-explicated data collection reflects situatiovisere each of the respondents has to rate thealisy of each

choice set of attribute levels on a 0 to 100 seal&in turn to rate the attributes on an importesuage (Srinivasan,
1988). The choice set of attribute levels is forrbggaired comparisons which means that all thelsethat belong
in one attribute are presented in pairs where éspandent has to state which level among the twbdasmost

desirable according to his preferences. The sameefure takes place between the attributes theasselliere the
respondent has to state which attribute is the rimopbrtant for him between the two. The respondesd to

evaluate all the possible paired comparisons anttumgttributes and their levels.

According to Scholz et al. (2010), the method isafternate version of the Analytic Hierarchical &ss (AHP)
(Saaty, 1990). AHP has made a substantial conimitbith business research and particularly in manalggecision
making (Forman and Gass, 2001; Vargas, 2006). Goimgethe application of AHP in consumer reseatchais
been evident that the technique has high predietoairacy with respect to preference measuremegitr(ldt al.,
2004a: Helm et al., 2004b; Mulye, 1998). Specificdilulye (1998) indicates that the most intringature of AHP
in the field of consumer behaviour lies in its effee elicitation of preferences for complex prodycdhat is
products with several attributes and attribute leve

Vaidya and Kumar (2006) describe AHP as a multipiéeria decision making tool. The rationale behihe
technique is to hierarchically divide a decisionking problem into less difficult sub-problems. Theach of these
sub-problems constitutes a certain number of paicedparisons. The major aim of AHP is to reducecthgnitive
burden of the respondent that is expected to iserdar example in the CA task, when the numbexrttofbutes and
their levels is high enough to lead to the creabtbmumerous and complex product profiles, no mnattieat data
collection design is employed (like fractional facal main-effects design).

It has to be indicated though, that the applidggbif AHP is not limited to complex product prad. For instance,
Helm et al. (2003) conducted an AHP study for stiislepreferences about universities which inclu@eattributes,
specifically 5 with 3 levels and 1 with 2 levelsedpite of its promising results, Mei3ner and De¢k@09) indicate
that AHP has not gained significant interest in fileéd of marketing research so far. Scholz et(2010) made a
successful attempt to bring AHP closer to the detaarf marketing and consumer decision making. P@Pattask
in which respondents are asked to make paired cosopa. These paired comparisons represent the-ofidhat a
consumer has to make among the attributes anddtegsponding levels.

In Figure 2 a pictorial representation of PCPM areling the hierarchical division of a product ewion problem
in smaller sub-problems, it is exhibited. PCPM eawgpla three layer hierarchy in order to decompbeeptoduct in
terms of its attributes and their correspondinglevhat determine its total utility and relateéfprability (Mei3ner
et al., 2011).

Sub-problem 0
Product
(mobile Phones)
-

« — 1 v b . Sub-

& ub- =
Sub- Attribute Attribute roblem Attribute problem 3
problem 1 (memory) (GPS) g (Price)
Att.Level Att.Level Att.Level Att.Level AttLevel |  Leoodl Att.Level Att.Level Att.Level
(16GB) (32GB) (64GB) (Yes) (No) (€99) (€299) (€399)
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Figure 2. Hierarchical Structuring of a productleasion problem (Scholz et al,
2010)

A specific sub-problem contains all paired comparss of the elements in a particular layer in therdnichy. By
looking at Figure 2, it can be seen that PCPM dlessra mobile phone as a concrete product at Laydts

attributes at Layer 1, and their corresponding lkeat Layer 2. Analytically, Sub-problem O contaihe paired
comparisons among the attributes (memory, GPSgprand the respondent should state which of tkecthmpared
attributes prefers more by assigning different intgmoce scores. For the rest of the sub-problemgesgondent
should state which of the two attribute levels ofadtribute prefers more by assigning differentiraédity scores.
Specifically, Sub-problem 1 contains the paired parisons among the attribute levels (16GB, 32GH, @é4GB)

that constitute the memory of a mobile phone. Sutbpm 2 entails a paired comparison among theush@h or
exclusion (Yes and No) of a GPS software in mopiiene. Sub-problem 3 contains the paired compasiaarong
the attribute levels (€99, €299, and €399) thatcdes the price range of a mobile phone. For magtaited

description of the method read the work of Scholkl.e2010).

Moreover, Meiner and Decker (2009), with regaodbierarchical approaches, suggest a bottom upatiah of

the hierarchy in order to make respondents coghiamut the attribute levels and their ranges leefloey proceed
to the evaluation of the whole attributes. In otlrds, the respondents should initially evaludtepairs of

attribute levels at the bottom level and then curgiwith the pairwise comparisons of the attribwtethe higher
level (Figure 3).

A: Paired Comparison of Attribute Levels

Which capacity of memory do you prefer when do poefer when thinking about a mobile phone?

Absolut | Strongly | Consider | Weakly Indiffer | Weakl | Consider | Strongl | Absolu
ely prefer ably prefer ent y ably y tely
16GB prefer left prefer left prefer | prefer prefer | prefer 32GB
left left right right right right
1 2 3 4 5 6 7 8 9

B: Paired Comparison of Attributes

Which of the two features, GPS or memory, is morgdrtant to you when purchasing a mobile phone?
Left Left Left Left Indiffer | Right Right Right Right
absolut | strongly | considera| weakly ent weakly | considera| strongl | absolut
ely more bly more | more more bly y more | ely Memory
GPS more important | important | important import | more import | more (16GB,
(With, Without) | importa ant important | ant import 32GB,
nt ant 64GB)
1 2 3 4 5 6 7 8 9

Figure 3. Paired Comparisons for Attribute Leveld attributes

The stated paired comparisons for a sub-problembeadepicted in a paired comparison matrix. An exanof
such matrix, concerning the attributes used imtlbile phone scenario, is presented in Table 4.

15



Table 4. Paired comparison matrix for mobile phatigbutes

Brand Memory GPS Camera Price

Brand
Memory

Camera

The number of paired comparison increases expalgntiith the number of elements (attributes orilatite levels)

in a sub-problem. Totally n*(n-1)/2 paired comparis for the n (n=1, N) elements of every sub-pnob$ould be
conducted by the individual respondent to form #fierementioned matrix. Particularly, the respondeas to

evaluate J*(J-1)/2 paired comparisons for attribirtportances in Sub-problem 0, plds *(I; — 1) paired

comparisons for attribute level desirabilities ack of the remaining sub-problems. The mobile phbathas been
used so far to provide a practical example regartiie application of CA is composed of 5 attribufEiserefore,

5*(5-1)/2 =10 paired comparisons should be dongHerestimation of the importance weight of eattibaite. The

below diagonal elements (shaded area) represeptéferences for the row attributes over the colattrbutes.

The researcher or the practitioner when they colfgred comparison data they can move on to tligyut
derivation for the profile in question. According Green (1984), the self-explicated utilithy of the hypothetical
product profile h (h = 1, H) for the respondentkk=(1, K) is calculated through the desirabilitpssuy; ;, of the

attribute levels, and importance weigitg by the weighted additive model:

Ui, ig.ijdjx =Z—1Wittix  (EQ. 6)

where, as explained in the CA section, the subishrigienotes the specific set of levels which anamy variables,
that are included in the particular product profile

The major difference between PCPM and CA is thatftimer is compositional in the sense that catesld for
the profile h as a weighted sum of importance wisigind related desirability scores as separatedeaplicitly
judged by the consumer, whereas the latter is dgpositional since it starts with the respondentierall
evaluations for different product profiles whicheahen used to explicate the values given to ttrébate levels
(Green snd Srinivasan, 1978).

In PCPM the predicted preferencéds of the respondent k are equal with an additivection of the products of
importance weights and desirability scores. ABat is assumed to be quite same with that of comjdepending
on a scale factof, of profile h for respondent k is given by the folau

Yli, gyt = @ ¥ DeUnfi iy ]k = Zf:ﬂi,-k (Eq. 7)

WTP and demand curves can be determined in anaogays to those used in CBCA if price is one ofgheduct
attributes.

The most important issue regarding the design eftésk in PCPM is the Bipolar scale where the nedent are
asked to state their preferences. Paired companshodologies gather subjective information areht® relative
importance and relative desirability information.

This kind of information can be interpreted as t¢ansratios (Saaty, 1980) or as constant differen@arner,
1996). The PCPM scale measures at the same timdirdetion and the strength of the respondent’$epeaces
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(Hartvigsen 2003). Figure 4 depicts the ratio sedlech is employed by Scholz et al. (2010). In jgaittr, there is a
continuum of 9 scale levels and each level reptssearresponds to a specific ratio value for respotis
preferences. However it should be noted that rdtita which is derived from relative judgments amadwg
attributes or attribute levels should not be coefuwith ratio data that corresponds to intervahdeith a fixed zero
point (Turner, 1996).

Scale level Verbal statement Preference value
1 16GB is absolutely preferred to 32GB 9.00
2 16GB is strongly preferred to 32GB 5.2C
3 16GB is considerably preferred to 32GB 3.0C
4 16GB is weakly preferred to 32GB 1.7:
5 16GB and 32GB are equal 1.0C
6 32GB is weakly preferred to 16GB 1/1.7:
7 32GB is considerably preferred to 16GB 1/3.0(
8 32GB is strongly preferred to 16GB 1/5.2(
9 32GB is absolutely preferred to 16GB 1/9.0(

Figure 4. PCPM Constant Ratio Scale for prefereneasurement

In the Constant Ratio Scale the ratiys,; / S, are evenly dispersed. The scale provides the geiantecrease or
decrease among the adjacent scale levels§j,g./ S, = constant for, where q is the scale level ,q.5 8, The
PCPM scale values can be also interpreted as tip@nextial decrease or decrease of the number 3:
32,33/2 31 31/2 30 3-1/2 3-1 3-3/2 3-2  The exponential decrease or decrease of théeudis used because it
makes the scales perfectly symmetric, which meaaisavery scale level is way 1.73 points from ttien

The reason for the modification of the scale isrtigimization of the error variance in order tor@ase the validity
of the scale. In other words, the rationale of #fisration is to prevent for the Type Il measueatrerror (Meil3ner
et al., 2011). Type Il error might result from thee of ratio scales in empirical applications. @ding to Hurley
(2001) respondents are not sure about the precididime ratio between two elements. The major iolegype I
error is that respondents are expected to be disating towards the middle-point of a constanfed#nces scale,
so error the variance will be low. However, in dams ratio scale the respondents are expecteddmestimate the
respective preference ratio by using the end-paiftse scale, hence the error variance will béifigeiRner et al.,
2011).

Apparently, Figure 5 depicts the interval scaleahitis used in the study of Scholz et al. (2010)msteach level
refers to a particular interval value for resporttéepreferences.

17



Scale level Verbal statement Preference value
1 16GB is absolutely preferred to 32GB 4
2 16GB is absolutely preferred to 32GB 3
3 16GB is considerably preferred to 32GB 2
4 16GB is weakly preferred to 32GB 1
5 16GB and 32GB are equal 0
6 32GB is weakly preferred to 16GB -1
7 32GB is considerably preferred to 16GB -2
8 32GB is strongly preferred to 16GB -3
9 32GB is absolutely preferred to 16GB -4

Figure5. PCPM Constant Differences (Interval) Séategreference measurement

The difference between ratio and interval dataveerifrom relative judgements is in the paired cornspa matrix.
A paired comparison matrix has the general form of:

a1 v Qan
A= : :
Ap1 - Qpp

wherea;; represents the preference value obtained from direg comparison between element i and element j.
According to Scholz et al. (2010), the elemeats anda;; are symmetric (see Figures 6 and 7). The mairodialg
elements always take the value of O for the constédiferences scale and 1 for the constant ratédes@and both 0

and 1 they refer to indifference in respondentsfgnences because an attribute cannot be less rar pneferred
than itself.

Moreover, it has to be indicated that the referdocespondent k is avoided in order to simplifgatimn and save
space (otherwise paired comparison data from essgpondent should be plugged into K different masrispecific
to N sub-problems).

The major distinction between interval and ratialss lies in the cell values &. The preference values of a
pairwise comparison are related with an additivecfion (for the interval scale) or a multiplicatifnction (for the
ratio scale), of the calculated importance weidaial desirability scores).

For interval scales the paired comparison mafrimmportance weights takes the form of:

0 W1 — w]
AVinterval = . :

where a paired comparisay; measures the difference in importance weights €sirdbility scores) between two
elements, i.ea;; = w;-w;.

Similarly, for desirability scores the paired corripan matrix takes the form of:

0 vee ulj — ulj

A}-‘i nterval=

uy,

: — uli 0
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On the other hand, regarding ratio scales, thegaiomparison matrix takes the form of:

1 vee wl/ w]
AYratio = :

where a paired comparisay; measures the ratio of the importance weights ofelements, i.ea;; = w;/w;.

Similarly, for desirability scores the paired comripan matrix takes the form of:

1 ull‘/ulj
Aj'ratio = - :
u’j/ u1j 1

For further explanation regarding the derivationiroportances and desirabilities see the technippeadix of
Scholz et al. (2010) and Hartvigsen (2003). Alé® ¢lements of both difference and ratio matricegehanother
important relationshipsince log(w,/ w;) = logw,; — logw; (the same holds for desirabilities). This is an
evidence of the convergent validity of the two sealAlso, Scholz et al. (2010) found that that ¢hir no
significance difference on the individual hit ratestween the ratio and interval scales. This i®wdence of the
predictive validity of the scales. Additionally,etlesults of Scholz et al. (2010) vouch those aidéa and Shugan
(1980) which means that one cannot single out drtheoscales as more appropriate. This thesis gapiatio
scales.

3.3 Contingent Valuation

Contingent Valuation is a direct measurement WTREhowand has been particularly known for deterngiiviTP

where market prices are not available in the markbts method provides respondents the chance ca&én

economic terms the valuation of a non-market gdadifert et al., 2009). As being defined by Mitctaild Carson
(1989), CV is a method that “uses survey questtonalicit people’s preferences for public goodsfimgling out

what they would be willing to pay for specified impements of them”.

The most common use for CV is to extract resporgdeNfTP for alterations in the formation or manageimef
environmental assets. Arrow et al. (1993) indidht according to NOAANational Oceanic and Atmospheric
Administratior} guidelines a typical CV study aims to uncover W&P of citizens for the preservation of natural
recourses. CV provides respondents with informagioout the specific actions that are planned te ce by the
government or a non-profit organization and theksdhem whether they would sacrifice an amount ofi@y to
support these actions.

CV because of its advantage to elicit WTP whereethi® no market data available or no tangible petglto be
tested, it has been expanded from a natural resguvaluation methodology to a marketing instruméithough
the technigue is not so popular like CA, it hasrbemployed for obtaining WTP estimates for markatds like
food products (Boccaleti and Nardella, 2000; Grueeel., 2009; Gil et al., 2000). .

The respondent’s task starts with a hypotheticehado about the improvement of a product. Respuisdare
usually given specific information about the prodaad then they confronted with a question or doestthat
concern their WTP for buying the improved versiBn, from a CA perspective, respondents are askedrpare
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two product profiles. However, CV is focusing ofieas important attributes of a product (Adamowiczakt1998).
So instead of explicitly introducing all the fivétrgdbutes within a complete product bundle, CV desis focusing
only on the core attributes of the product thatgoing to be improved. According to Mitchell andr&an (1989)
the other name of CV is Two Alternative Method, ethimeans that respondents are asked to answeothbtjipal
guestion about how much extra money they would tieng/to pay in order to buy an improved versigrdduct
profile 2) compared to the cost of the base ver§waduct profile 1).

So, the scenario that the respondents will havedd in a CV task would be like:

“Consider a Nokia mobile phone with 16GB memonthait GPS and cost of $299. Would you pay €100 rimore
order to get an improved version of this produdhvPS and 32GB memory?”

There are three ways to perform a CV study conogrtiie data collection process:

1) Open-ended questionswhere the respondent is asked to state the anebumoney she is willing to
pay.

2) Sequential bids:where the respondent is asked whether or not lubdwray or accept a specific price.
Concerning this approach, there are continuouditieps of the question regarding WTP using higher
and lower amounts with respect to the primal respamtil the true value is eventually bracketed.

3) Close-ended questionswhere the respondent is asked, via a dichotomoestipn, whether or not he
would pay or accept a single price.

This study employs the method of sequential bidsere the WTP is determined as the price that aoretgnt
accepts in the highest bid. CV results can alsmbéelled in a logit form but this is beyond thepeof the study.

4. Scientific debate for the hypothetical WTP methds

4.1 Conjoint Analysis

According to Grunert et al. (2009), the use of @A liypothetical WTP determination has received ieeédticism
because the evaluations or choices of the resptsidemot have any budget constraint. Therefospaedents are
not committed to anything which leads to the oveémestion of WTP. Another argument against the \glidf CA
in the measurement of WTP is the systematic coraparf different product profiles which are all deélsed by the
same attributes, which may not reflect upon ales/pf consumer-decision making in real life.

Although hypothetical WTP methods are vulnerablehypothetical bias, may still drive to the propemthnd

curves and pricing decisions. Miller et al. (20%fress that methods that create biased WTP shaetildenentirely
avoided. On the other hand, a hypothetical apprgachpable of predicting quite accurate demandesyrand thus
leading to pricing decisions that are not signifitha different from those derived from actual WTéthniques.
Another important insight than can be extractednfrihe work of Miller et al. (2011) is that hypotioad WTP

methods may provide better results than actual,onits respect to the category that the producorgs, since
consumers may use different cognitive processasate their preferences depending whether the ptaslicheap
or expensive.

4.2 Contingent Valuation

Similarly to CA, the validity of CV has been quested for the same reasons like that of hypothetiee that lead
to overestimation of WTP. So, there is much of icegm against the performance of CV. For instamoeording
to Arrow et al. (1993), the detractors of CV arghat respondents do not act in a rational manmeesihey fail to
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take the questions of the survey under seriousideraion because the results are not binding. Heweuffield
and Patterson (1991) suggest that the deviatidrypdthetical direct WTP from actual direct WTP iisadl enough
and predictable enough that WTP scores could teodiged for potential overstatement and used itirmos as
conservative values of WTP. Additionally, the argunts in favour of the usefulness of CA as beingsted from
the relevant studies of Miller et al. (2011) andi@art et al. (2009) stand also for CV as a hypatakeiethod.

4.3 Paired Comparison Based Preference Measurement

The major reason for the development of PCPM ikeaised as a remedy for the shortcomings of seliezted
tasks. Scholz et al. (2010) found that PCPM vyialtsre accurate results in comparison to Adaptive j@on
Analysis (ACA) and CASEMAP (Computer Assisted Sekplication of Multi-attributed Preferences) in e of
consumers’ preferences. However, the study tookepia the context of high involvement products. aywto shed
more light in the strengths and weaknesses of PGRMapply it also in low-involvement productsurthermore, it
would be interesting to test the performance of tixghnique in the elicitation of preferences anthlfy the
estimation of WTP when compared with other modolie€A, for example with that of CBCA, but also witlther
of methods like that of CV.

5. Materials and Methods

5.1 Stimulus

In an effort to uncover any differences in WTP resties and the shapes of demand curves that cdffebted by
different product categories, two products (stinulere used. The first product was a mobile phapeesenting
the expensive category. The second product wasnputer PC mouse representing the low cost catedg/.two
products were unbranded since brand can significaaffect WTP (Steenkamp and Heerde, 2010) and the
examination of this effect was not a part of thigly. The attributes and their corresponding lef@lsach product
were chosen by literature retrieval for the creatid realistic and comparable profiles with thokattexist in the
marketplace. Table describes the attributes and theels that employed method. Actually, Table & @n
augmented representation of all the elements @@rattributes and levels among others) which werpleyed for
this research. Each of them is introduced and dgsmlilater in this Section.

In Section 2 it was explained that when one wamtsampare the results of different methods at oheeshould
adopt a methodological procedure which will enstlre comparability between those results. Regardirey
particular study this procedure can be describediviay steps. The first step was to focus only inimgle

improvement of two levels of two attributes incldde all the three methods. The first levels of tiwe attributes
reflected the base version of the product in questind the immediate next levels reflected the awpd version.
The second part of this methodology is related withacceptable range of WTP values in each metratiwill be
discussed later in the section of empirical congueriof WTP methods where its explanation will beenaluable.
The next paragraph explains the particular seleaifdwo attributes and the implications that timethodology had
in relation to the representation of the stimulugach of WTP methods.

As mentioned in Section 3, a hypothetic scenariouaila product improvement is given to the respotsdén a
Contingent Valuation design for the determinatiéWbllingness to Pay. In CV only two attributes sih be used
to form the stimulus in the design, plus the prieerthermore, the levels of the attributes showddalso two, the
first levels to represent the base version andsdmond levels the improved version (see Table &).irSorder to
attain comparable results, only these two attributere also used for the determination of WTP & dther two
methods. However, in CBCA more attributes weretdeH in the design. Initially, additional attribsitwere needed
because the hypothetical full product profiles doubt be realistic with only two attributes. Thed@idnal attributes
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appeared only as confounders and were not takerag@ount for the determination of WTP. On the otfend, in
Paired Comparison-Based Preference Method onlettves attributes, plus the price were employedhim study
since the design of the particular technique albvier similar formation with CV without harming thesults.
However, in PCPM additional attribute levels wesed, again as confounders, in order to satisfy anmgful

number of paired comparisons. The monetary valtifgeqprice levels they were defined differentlyeiach method
according to specific design requirements (seet8hl A detailed explanation regarding the expeni@ledesign of
each WTP method for both products is given in #meainder of this section.

The improvement of PC mouse contained the inclusfotwo extra attributes (these attributes were wased by
two levels - yes/no). In order to ensure the urtdeding of the respondents concerning the coniobutf these
attributes to the functionality of the product, ttpgestionnaires created for PC mouse presentedpalsoes and
written explanations (see appendix A). Also, at #m of the survey respondents were asked if thegrlg
understood the advantages of these additionabats.
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Table5. Levels and attributes that used in theeotirstudy

Mobile phone

Computer Mouse

Attributes used for the determination of WTP

were used for WTP determination

Camera (CBCA, CV, PCPM): 5.0 Mp (€40) / 10.
Mp (€80) / 12.0Mp ( €120) — The first two levelg

Extra* Buttons (CBCA CV, PCPM): Yes (€10) / N
(€0)

used for WTP determination

Memory(CBCA,CV, PCPM): 16GB (€50) / 32GB
(€100) / 64GB (€150) — The first two levels werg

Air Motion*(CBCA CV, PCPM): Yes (€20) / No
(€0)

Blocks

in CBCA

Additional Blocking Factor: 5 Groups

Additional Bking Factor: 4 Groups

Confounders in CBCA

Colour: Black/White/Other,
Not priced

Ergonomic Design: Yes/No
Not Priced

Processor (CBCA): 1.0MHz (€30) / 1.3GHz (€60
1.7GHz (€90) , Detractor

| 2 Years Guarantee (CBCA): Yes (€10) / No (€0
Detractor

Compound attributes in CBCA

MEM-CAM: 5.0 Mp/16GB, 10.0 Mp/32GB,
12.0Mp/64GB,
10.0/ Mp64GB, 12.0Mp

AIR-BUTTONS: No/No, Yes/No, No/Yes,
Yes/Yes

Price stimuli

Additional reservation Price levels (CBCA): €0, €2
€40, €60, €80 (scale factor of €20)

OAdditional reservation Price levels (CBCA): €2, §
€6, €8 (scale factor of €2)

Price of basic version (CBCA): €350

Price of basitsion (CBCA): €15

Price Levels (PCPM): €350, €450, €550, €650

Prieecls (PCPM): €15, €30, €45, €60

Initial Bids (CV): €50, €75, €100, €125, €150

laltBids (CV): €5, €10, €15, €20, €25
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*The term ‘extra’ refers to additional buttons egtthe right, the left, and the scroll wheel. Thikegs can be used for performing additional PC
functions from the mouse, without using the keyHotike volume setting, internet surfing, or gamargong many others.

*With the Air Motion one can handle spreadsheet®rd documents, and presentations with natural hamedements. Available at:
http://www.gyration.com/products/air-mouse-mobile.

5.2 Study Design

5.2.1 Choice Based Conjoint Analysis:

As mentioned in Section 2, that is the descrippéWTP’s determination process via the use of pesfee data,
CBCA was used as the optimal conjoint module févEP study. So, for both products in question, gspondents
chose their mostly preferred hypothetical producdfife from a number of choice sets that were @eédhrough a
computer-generated design (Louviere and Woodwo883L The number of choice sets and the number of
hypothetical profiles - plus a none option for eablice set within each choice set - were creaitedhe use of the

R software by employing orthogonal main-effects astation designs, according to the attributes it levels
employed to form each of the two products. See Ai£a012) and Aizaki and Nishimura (2008) for dégdi
description about the creation of efficient desigh€hoice experiments in R.

The total price for each product profile was deieed as a linear function of a constant amount oh@y which
represented the base version which is a produategiwith no improved features, plus the individpiates of any
additional or improved feature included in the sfieprofile. The base price and the individualge$ were selected
in an effort to form representable total profiléces with respect to those that exist in the mafkeé Table 5). In
addition, because consumers have different resenvptices (referring to their real WTP, or the rimaxm amount
they are willing to pay), due to their idiosyncratiature and income (Kohli and Mahajan, 2001; Jeatid Zhang,
2002), an extra attribute was included to the fdimmaof the product profiles with its levels repeeting a scaled
increase (see Table 5) of additional prices redativtheir total price.

The total price of the hypothetical profile h igrnmpdefined by the formula:
TP, =BP + z}zlcij + RP; (Eq. 8),

where BP represents the base prix;]ejs the cost of attribute level i which belongsditribute j andRP; is the

additional reservation price level which assignedhis profile via efficient design implementatias every other
attribute level.

So, according to Table 5, a mobile phone profildhnwihite colour (colour attribute was not priced fuas included
in the study to in an effort to ensure a satisfigcfroduct description), 1.3GHz processor (€60mea@ 10Mp
(€80), memory 64GB (€150) and an €80 reservatiocep(fifth level) has a total price &504+2904+80=720

euros.

The fieldwork took place among two nationalitie8lso, the total amount of choice sets across redpaots was
split by a blocking factor (Ryan and Morgan, 20@ihich was included as an additional attribute i design. For
each block (group) two different versions with egriorder of the attributes in the profiles wereseiminated.
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The rationale for taking into account the reseorafirices, cultural context, and attribute ordethia profiles was to
minimize measurement errors. Another issue wasigakito account for preventing this type of errdtshas been
explained in the Section 3 that Contingent Valuatises only one or two core product attributegterelicitation

of a person’s preferences regarding the improverokttteir levels or the addition of an extra featufFhis means
CV takes into account the interaction effect of the attributes used in the study because theypessented
together as one single improvement in the givemate. This implies that the improvement of oneilatite is

significantly related with the improvement of thther. However, the efficient design used in thiglgtignores any
interaction effects between attribute levels ang Would cause a problem in the comparison of Stenates of the
two methods. Efficient designs are used to limé thtal amount of profiles. In such designs theradt sufficient
number of profiles to ensure all possible comborati of attribute levels. Therefore interaction effecannot be
captured.

For the CBCA a compound attribute (see Table 5)aveated by the combination of the correspondingléeof the
two attributes which were used for the WTP estioratiParticularly, the levels of the two attributesed for the
determination of WTP were combined in a predetesaiivay to ensure that the base and improved versfion
mobile phone profiles would be present in everyiohget.

5.2.2Paired Comparison-Based Preference Methodology:

The number of paired comparisons that respondemtddistate their desirability and importance ssovas defined
according to the number attributes and their lewélsach product presented in Table 5, considdtiegformulas
explained in Section 3. The price levels were d=fim order to be comparable with the total pricethe profiles

of CBCA. The same attributes that were used in CBGAorm the compound attribute were used in PCPM.
However, because in PCPM the attribute levels didpnesented as combined to the respondents theochean
capture only main effects. Unfortunately, the natof the method does not allow for any modulatiegarding
interaction effects, since it would be meaningtessompare this compound attribute with a single.on

5.2.3 Contingent Valuation:

The respondents were given a scenario regardingnthevement of the product concept in order tdestaeir
WTP. Apparently, they were informed about the auirfermation of the product (base version) and ttiey were
asked to state, in a dichotomous question forrhttiely were willing to pay or not for a change (irmped version)
in the same two attributes included in the otheo twethods. In sequential bids the starting valusukhvary
(Krarup and Russel, 2005). So, total amount oftistarvalues was five per product. The starting galuwere
randomly assigned. The follow up bids were 50% naréess than the initial bid with respect to tlasifive or
negative reaction of the respondent in each bidail\ghe initial bid values were chosen in an effartmake
comparable price levels with those of the other tmathods (see Table 5).

5.3 Data Collection

The data were collected via the means of survéyisially, there were six different experimentabgps (3 methods
and 2 products) developed in a between subjectgrdeghe participants of each group were randoralgcted and
they were independent from those in the other ggouphe overall sample of the study was comprisedd® for
the mobile phone and 99 for PC mouse, randomlycesdeGreek and Dutch respondents, males and fenidlds
60 years old. Particularly, for mobile phone thgpendents were 56 (CBCA), 24 (CV), and 20 (PCPNfil&rly,
for the PC mouse, the respondents were 20 (PCPM¥), and 55 (CBCA). The initial versions furthedivided
into more sub-versions according to nationalitielcks, attribute order, initial bids, and gendbr.table 6
information about major demographic characteridticthe respondents participated in the studypaoeided.
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Table6: Description of the major demographic infatimn in mobile phone study.

CBCA CcV PCPM
Gender (percentages) 50%males, 50%females 75%rakdemales 70%males, 30%females
Nation (percentages) 54%Greeks, 46%Dutch 54%GrdéksDutch 75%Greek, 25%Dutch
Age (mean, SD) 27.54, 3.98 25.42, 4.82 26.7,6.19
Income (mean, SD) 9642.56, 9056.23 8332.83, 5527.7 6995.5, 5099.02

Table7: Description of the major demographic infatimn in PC mouse study.

CBCA CcVv PCPM
Gender (percentages) 64%males, 36%females 46%rbakdemales 80%males, 20%females
Nation (percentages) 59%Greeks, 41%Dutch 75%Gr@eksPutch 60%Greek, 40%Dutch
Age (mean, SD) 27.24, 6.44 26.68, 3.34 28.7,5.63
Income (mean, SD) 10592.72, 8491.51 7917.17, 4545.3 5999.5, 3000

The respondents were graduate, undergraduate, ldBnss and university professors, but also prajaats and
entrepreneurs. The fieldwork took place in Wageambyniversity, City of Wageningen, and InternetclEaurvey
started with a filter question asking the familiarof the respondents. Respondents with low famitijiavere
excluded from the study. The surveys designed @l suway to be completed in less than 15 minutesder to
reduce respondents’ fatigue.

5.3 Determination of mean WTP and creation of deh@amves

5.3.1 Choice Based Conjoint Analysis

Madansky (1980) stated first that conjoint analystald use the random utility framework. Hence, @BiGplies
more advance estimation techniques like that ofthg&imum likelihood and not that of the ordinargde squares.
According to Louviere et al. (2000), almost all @&hniques can be viewed as a special case ofahddm Utility
Theory (RUT) paradigm that reflects a generalizeemework for the understanding and modelling of Ahom
behaviour, and particularly to the purpose of gaper preferences and choices. The RUT implieasbeof discrete
choice modelling. The Multinomial Logit (MNL) is ghmost common discrete choice model. However, MLN
focuses on the individual as the unit of analysisl @onsiders the individual's characteristics aglamatory
variables. On the contrary, Conditional Logit (Clocuses on the set of alternatives for each indadidand the
explanatory variables are characteristics of ttatsenatives.

Since in this thesis the characteristics were daaiross individuals the CL was the recommendedeitoce used.
However even CL was not appropriate since the cosgraof methods was conducted on individual lewed CL

gives estimates for the overall sample. So, theahemd Huber’s (2001) hierarchical Bayes (HB) lolgit using the
R software, was finally employed to estimate indiaal utilities. Nevertheless, the CL model wa® alsed to attain
a general view of the CBCA sample regarding theat$f of each attribute level included in the coratf product
profiles. The CL logit was used to check for thieets of blocking factor, reservation prices, gendecome, age,
nationality, order of attributes, and familiarity the responses. These effects were not signifitaaining that the
stated preferences of responses were not affegtethbr factors than the stimulus.
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The individual WTPs were calculated in Excel sofvéor each individual using a piecewise lineaeipblation in
order to mitigate the problem of fat tails that epfs in CBCA (Miller et al, 2011). Simple lineatémolation
usually results in distributions with fat tails whi cannot predict the portion of respondents wigh WTP values
(see Appendix B). Particularly, a similar procedwith that introduced in the paper of The Jedidd athang
(2002), it was employed because of the inclusiodiffiérent reservation prices in product profildie procedure
used to calculate individual WTPs can be explaesd

According to the individual utility scores deriveg HB logit,

M If0<(UI_UB)< (URPO_URpl) y then WTP ?C'I'aﬂ (Eq.g)

URrpy—URp,

o If (Uge, = Ugpy) < (Uy = Up) < (Ugp, — Ugp,),  then WTP =, + RP, + a2 Wrraee)) (g 1)

Urp,—URP,
however,
e IfO>(Us—U)> (Upp —Ugp.), thenWTP P, -a—22=%  (Eq. 11)
0 1 Urpy—URpP,

where,P. is the extra amount of money that a consumetdpay for the improved version as compared widi th
of the base (regarding the mobile phone the compaitribute for the base version costs 90 eurosfandhe
improved it costs 180 euros 8p is 90 euros — see table 50/, the utility for the compound attribute of the base
version,U; the utility for the compound attribute of the iroped versionl/rp, the utility of the initial level of the
reservation prices and a is the scale factor wiephesents the scaling differences of reservatimeg. The value
of the scale factor was determined to in ordematisfy the following design criteria:

»  The profile which represents the base version shalways receive the lowest total price

» The profile which represents the base version shalWays be cheaper than the one that represents th
improved.

» The profiles of the base and improved versions Ishioave substantial different prices

Moreover, every utility representsa@jlk score which is an individual attribute level paxifth estimate as explained
in Section 3.

For the mobile phone:

» For Equation 9, if the difference of the utilityigad from the compound attribute level which
represents the improved version minus the utilgingd from the compound attribute level which
represents the base version is positive this mdlaats the particular respondent prefers the
improved version over the base version.

» If the difference of the utility gained from thedi level of reservation price minus the utility
gained from second level of reservation price isitpbee this means that the particular respondent
is willing to pay the extra amount of money whigpresents the cost of the improved version plus
a maximum amount of 19.999 euros, according ténisisme, to acquire the improved version.

» Then the WTP for that respondent can be deterniiryethe sum of the extra amount of money
that a consumer has to pay for the improved ver&@srbeing defined by the compound attribute
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cost) and a constant which is described by the watithe difference in the utilities of improved
and base version (numerator) divided by the diffeeein the utilities of the first and second
reservation price levels (denominator) multiplieg the scale factor which is determined
according to design as explained before.

The constant ensures that the solution of Equaiarannot exceed the range of 90 euros and
109.999 euros. The immediate next solution rangeeiag defined by the amount of 110 and
129.999 euros which is the case of Equation 10.

For Equation 10, if the utility gained from compauattribute level for the improved version
minus the utility gained for the compound attribléeel for the base version is between the
utilities gained from the differences of the firgtservation price level minus the second
reservation price level and the first reservatioiceplevel minus the third reservation price level
this means that the particular respondent is wgllio pay the extra amount of money which
represents the cost of the improved version plms@imum amount of 39.999 euros.

However, according Equation 11, if the differeradethe utility gained from the compound
attribute level which represents the improved warshinus the utility gained from the compound
attribute level which represents the base versomegative this means that the particular
respondent prefers the base over the improvedorersi

Then, if the difference of the utility gained frahre first level of reservation price minus theitytil
gained from second level of reservation price isitpbee this means that the particular respondent
is willing to pay the extra amount of money whi@presents the cost of the improved version
minus a maximum amount of 19.999 euros, accordindi$ income, to acquire the improved
version (since the formulas represent how muchsparedent is willing to pay for the improved
version).

Briefly, these formulas count how much money thepomdent is willing to pay for an improved
version over the base version. Equation 9 repregbatreverse modelling of the situation in order
to provide WTP values even in the case when thporatent is not willing to pay additional
money from his income to buy the improved vers®articularly, in that case it is assumed that he
would be willing to pay less than the cost of thmmpound attribute to acquire the improved
version.

As being described by Equations 9, 10 and 11 theisp range is determined by the scale factor,
the compound attribute utilities for the improvewahe base versions, the reservation prices and
their utilities and the extra cost which is askedthe improved version. For the mobile phone the
solution range lies within the values of 10 and &1@os with intermediate steps 30, 50, 70, 90,
110,130 and 150 euros, since the value of the $éaeller for the is 20 euros.

For this procedure, the positive values which agadr thanP. plus the highest reservation price and lower than
minus the highest reservation price are meaninghess these scores, if any, should be collapsedirwitine
maximum and minimum scores that satisfy the satutamge. Moreover, the negative values should bapsed to
0 and zero WTPs should remain as they are. Actudléylimits of the solution range for CBCA takeagé only for
positive values since the formula calculates thieaeamount of money that consumers are willing &y for an
improvement versus the status quo. However, WTFbeamegative or zero meaning that consumers areitiioty
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The piecewise linear interpolation is the majorsmrafor employing the second step of the proceddrieh was
mentioned in the beginning of this Section, regagdihe comparability of the results. In order topémally
compare the individual WTPs for each method theeprange should be the same in each method. Sahdor
mobile phone the price range for positive WTPs determined to be euros and 170 euros. So, theiym3itTP
values of the other two methods (CV and PCPM) ghbalwithin the same range. So, the differencethefthree
methods on their distributions and means can liedder a specific range of prices, otherwise thgarisons will
be of no statistical importance.

The demand curves for all three methods were aeént8PSS software, by with the Survival Tabled.t8arvival
functions of the form q(p) = Pr (p <= WTP) were disklere, q (p) denotes the probability that a ragpat's WTP
is greater than a certain price level p.

5.3.2 Paired Comparison-Based Preference Measurement

Firstly, paired-comparison matrices were creatadefeery sub-problem for every individual. Accordibg the
technical appendix of Scholz et al. (2010), theerigctors of each matrix were calculated repreasgrtkie utilities
of each attribute and attribute level. Then, thikties of each attribute level belonging to a parkar attribute were
normalized according to the total number of levalghis attribute. Then, the utility of each attrib level was
multiplied by the utility of the particular attribet For the determination of WTP, a linear instefifiecewise linear
interpolation was used, following a similar procezlwith that of Kohli and Mahajan (1991). The prdeee used to
calculate individual WTPs can be explained as:

__(ur-up)
WTP =———= Eqg. 12
wp) '’ (Eq )

where according to the weighted additive modelguation 6,
U, is the sum of the weighted utility scores of #tibute levels used to describe the improvediorrandU; is
the sum of the weighted utility scores of the htité levels used to describe the base versionh®other hand/,

is the utility of price which was estimated by rimmnlinear regression with the weighted utilitiefspoice levels as
dependent variables and the price levels themsébeesTable 5) as independent.

5.3.3 Contingent Valuation: There is no need to further explain the WTP deteaton procedure for CV. It

has already been clear that the price that a relgmraccepts in the highest bid, it directly gittes WTP for that
respondent.

6. Results

6.1 Mobile phone

Tables 8 and 9 represent the average utility scdeewed for attribute levels in CBCA and PCPM faobile
phone. Since, CV is a direct method there are ititiag for the attribute levels included in thegoghetical scenario
since WTP is directly stated from the respondegtthb maximum bid they accept.
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Table 8: Averages of the utility scores for atttiblevels derived by CBCA for mobile phone

Black White Other 1.0GHz 1.3GHZ 1.7GHz 5MP/16GB1OMP/32GB** | 12MP/32GB | 10MP/64GB|
0.880 0.772 -1.652 0.237 0.099 -0.336 0.572 3.976 A7 -0.147
*Compound attribute level utility for the base viers
** Compound attribute level utility for the improdeversion
12MP/64GB RP_level 1 RP _level 2 RP _level|3 RRelld RP _level 5 None
-5.579 0.515 -0.268 -0.31 -0.433 0.496 0.04
Table 9: Averages of the weighted utility scoresdttribute levels derived by PCPM for mobile phone
Price Mem Cam €350w* €450w €5501 €650 5MPw| 10MPY  2MPw
0.473 0.339 0.189 0.978 0.463 0.30% 0.144 0.0SiF 690.1 0.309
16GBw 32GBw 64GBw Base Improved Price Coefficient
0.215 0.339 0.462 0.303** 0.508*** -0.003****

*w stands for weighted meaning that the utilitytteé attribute level (€350) is weighted by the tytitif the whole attribute (Price)
** {Jp = 0.088(5MPw) + 0.215(16GBw) = 0.303
*** [J, =0.169 (10MP) + 0.339(32GBw) = 0.508
*xxx - Price coefficient after regressing price levelstikelves on price level utilities

By looking the average utility scores of base angdrbved version in both Tables 8 and 9 it becomste @bvious
that respondents prefer the improved version dverbiase one in both methods. Regarding pricesMPIGs a
negative price coefficient (utility) meaning that the product becomes more expensive the respaigeeference
will decrease. This can be verified also by therage weighted price levels in PCPM where the stnecof
preferences regarding price is presented as €36858 > €550 > €650 (where > means that one prieel lie
preferred over the other). However, the value & toefficient is quite small meaning that the effef price on
preference about the stimulus is very small.

For CBCA, the situation about average reservatibcedevels is more trivial. The first reservatiprice level has
the highest positive utility and this is logicahsé for mobile phone the first reservation priogelés 0 (see Table
5). Also, for the rest three reservation price levbe utility scores are expectable since theicatd the decrease in
utility gained as the price increases. However, &t highest positive utility score it is gainear fthe fifth
reservation price level which is the most expensiveaning that for some respondents the increaserioe
increases also their satisfaction and thus thdityufor the stimulus. So, there is probably atiist cluster of
respondents that relate price with quality, so teywilling to pay high prices to ensure the gyaif the product.

Figure 6 presents the observed demand of WTP fontbbile phone improvement in each hypotheticalhiot
which is measured as the amount of respondentseW\OEP is greater than a given price level. The tiegiand
zero WTP scores were collapsed to O for all thehous representing the amount of respondents whioatneilling
to pay for an improvement. Thus, WTP scores argsiflad as no positive (zero and negative valued)msitive.
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Figure6: Demand curves for mobile phone for eacHPWethod

The WTP determined via the means of Choice Baseto®u Analysis is distributed quite smoothly ame tscores
are more differentiated as compared to the otlaerding to Wertenbroch and Skiera (2002) thigests that the
distribution of method has the best accuracy. Meeean the graph the limitation of the piecewisear approach
becomes obvious since CBCA cannot predict valuedlenthan 10 and greater than 170. Concerning\th@ for
mobile, this does not seem to devalue the perfocmani the method. CV exhibits also a smooth distidn of
WTP and it appears to be able to predict a largege of scores as compared to that of CBCA. Betcthve has a
fatter tail and the scores are not as differerdia® in CBCA which means less accuracy leadindnéairiference
that CBCA captures more variation in responses ad®elVTP in CV sticks in major price points whichkes it
less accurate.

The distribution of WTP for PCPM shows the leastuaacy as compared with that of CV and CBCA. The
distribution of PCPM’s WTP makes two breaks whichkes its interpretation a challenging task. Inifjad0% of
respondents appeared to be unwilling to pay foitirovement with WTP scores equal to 0. For theint0% of
respondents who are willing to pay up to (approxetya 90 euros the WTP scores seem to be as snamath
differentiated as in CV. Additionally, regardinggitive WTP up to 90 euros, PCPM appears to prothdemost
conservative WTP scores, as compared with CV an@ABecause it has the steepest demand curve tigto
second break point. But, for rest of 20% of resgonsl the tail of the demand curve becomes extrefiatlps
compared with the others, meaning that PCPM capreatict well WTPs which are higher than 90 euras.tBere
are respondents in PCPM that appeared to be wiltingy almost an infinite amount of money.

As mentioned the in the previous section the pramge of WTPs for all three methods should be tiaes
otherwise any statistical comparison would be megless. Figure 13 presents the histograms of WDRescper
method after collapsing all the positive value<Cdf and PCPM within the price range of CBCA and tiegative
ones to 0. The histograms are alternative repraens regarding the distribution of the observedndnd. In
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Figure 7 it becomes clear that CBCA can capturentiost differentiated responses as compared witha@y
PCPM, even within its constrained price range.
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Figure7: Histograms of WTP scores for mobile phafter collapsing the maximum and minimum score§\éfand
PCPM within the solution range of CBCA

CV captures a good amount of variation in respgrizassit seems to provide a more optimistic predicsince the
amount of no positive WTP scores is very smalk ttan be seen also in Table 10 which describepdh®sns of

positive and no positive WTPs for each method. fbm dontrary, PCPM has the highest amount of notipesi
WTPs.

TablelO: Percentages of negative and positive $\fdPeach method for mobile phone

CBCA PCPM CVv
No positive WTF% 12.5 40 4.z
Positive WTI % 87.t 6C 95.¢
Total N 56 2C 24

Also, regarding PCPM, there is a solid tendencgxtveme values. This tendency can be verified msbtable 11
which presents the mean WTP and standard deviaidNTP for each method. PCPM has the highest stdnda
deviation which is a result of extreme WTP scoescording to the histograms in Figure 7, one cao aee an
inclination of CV towards high positive WTP scor€8CA seems to be the most realistically distridutéth most

of the WTP scores concentrated around the middig pbits price range, meaning that most of thepmndents are
willing to pay some amount of money to gain an ioved version of a mobile phone.
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Tablell: Mean and Standard Deviation for each WEkhad for mobile phone

WTP Method Mean SD

CBCA 84.88 48.83
PCPM 56.47 67.65
Ccv 105.75 48.44

Regarding mean WTP (Tablell), PCPM gives the lowestin as a result of the large amount of no pesitiii P
scores. On the other hand CV gives the highest ¢8R as a result of the small amount of no positivéP
scores. Judging from an overall consideration efrigsults, CBCA seems to be able to provide the meadistic
mean regarding WTP for an improvement of a mobilerg. Because the data did not allow for testirgnttean
WTP differences among the three methods, only ti€Wistributions were empirically compared. Palttdy, the
assumption of normality was not satisfied for bk tmethods making the application of parametritsidike t-test
or analysis of variance (ANOVA), impossible (seepapdix C).

To empirically compare WTP distributions of theeg@rmethods, nonparametric tests were appliedallgitithe
Kruskal-Wallis (KW) test was performed in orderctampare all distributions at once. Then, Mann-W&yt(MW)
test, two-sided Kolmogorov-Smirnov (KS) test, andgsl and Castellan (S&C) procedure were appliedrder to
compare pairwise every method with each other.réhelts of each test are presented in table 12.

Tablel2: Test results comparing the WTP distrimgiof CBCA, PCPM, and CV

KW MW KS S&C
CBCA_PCPM_CV 0.016 N.A N.A N.A
CBCA-PCPM N.A* N.S** N.S N.S
PCPM-CV N.A .01 .004 N.S
CV-CBCA N.A N.S N.S N.S

*N.A: not applicable, meaning that the specifid nnot be used for the specific comparison, **M@& significant at 0.0167 level of
significance after applying Bonferroni correction

Regarding KW test, the WTP distributions of theethrmethods for the mobile phone improvement were
significantly different,H(2) = 8.27, p < .05.For MW and KW tests a Bonferroni correction was leggpso all
effects are reported at a .0167 level of signifeearmhe application of Bonferroni correction isaidjust the level of
significance according to the total number of corngmas. Regarding MW test, it appeared that WTRibigtions
were not significantly different among CBCA and RCRJ = 384, r = -.24). Also, the WTP distributiomg&re not
significantly different among CBCA and CV (U = 5%9.r = -.18). However, WTP distribution of CV was
significantly higher as compared with that of PCRW= 131, r = -.4) with a moderate effect size.{Tsatistic U
refers to a nonparametric test of the null hypdthdsat two samples come from the same populatgainat an
alternative hypothesis that the two samples cowma filifferent populations. Particularly the U stitis it is used to
indicate if a one population tends to have higlsues than the other. Moreover, r, it represergseffect size.

Regarding KS test, the results are exactly the s&meher, S&C procedure was applied, which is ngirgngent
from MW and KS because except the correction fer ttital number of comparisons it considers alsotdie
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number of respondents examined under the two msthdich are compared. For this procedure, there wer
significant differences among the WTP distributiegarding each pair of the methods.

The critical decision to be taken in order to dremme conclusions according to the differences batwWwa'TP
distributions, it has to do with what test one sda@onsult. Regarding the majority of the non-pae#io tests about
WTP distributions for the mobile phone improvemeéntan be concluded that PCPM distribution is Bigantly
different as compared with that CV. Neverthele$®ré were no significant differences in WTP disttibn
regarding CBCA and CV, and CBCA and PCPM.

6.2 PC mouse

Tables 13 and 14 represent the average utilityesoderived for attribute levels in CBCA and PCPWMirfmbile
phone.

Table 13: Averages of the utility scores for atitiblevels derived by CBCA for PC mouse

Erg. Y | Erg. N Guar. Guar. | AirButto | AirButto | AirButtons_ | AirButtons_ RP RP
Y N ns NN* ns YN NY YY** level 1 | level 2
0.025 | -0.025 -0.131 0.131 0.334 -0.06p 0.207 -0.476 0.0428 | 0.0428

*Compound attribute level utility for the base viers
** Compound attribute level utility for the improgleversion

RP RP
level 3 level 4

0.0428 -0.128 -1.60498

None

Table 14: Averages of the utility scores for atitéblevels derived by PCPM for PC mouse

Price Buttons A|_r WEL5 WE30 We45 WEBD wEXxtraButtons | wExtraButtons | wAirMotion
Motion Y N* Y
0.912 0.755 1.245 1.245 0.734 0.319 0.172 0.156 470.1 0.166
WA'”}GO“O” Basic Improved PriceCoefficient
0.294 0.441* 0.322** 0.0003***

*w stands for weighted meaning that the utilitytteé attribute level (€15) is weighted by the utilif the whole attribute (Price)
** g = 0.147 (WExtraButtonsN) + 0.294 (wAirMotionN) =4&1
*** [J, = 0.156 (WExtraButtonsY) + 0.166 (wAirMotionY) =322
**xx Price coefficient after regressing price legghemselves on price level utilities

In contrast with the results of the mobile phores tmproved version it is not preferred over theebaersion
regarding the respondent in the PC mouse studyPE®M the utilities of average weighted price lewhd price
coefficient seem contradictory. Regarding the doieffit of price the respondents’ preferences alioeitstimulus
appeared to increase as the price increases,thi@eeis a positive sign. Nevertheless, the vafygrioe coefficient
is too small which suggests interpreting resporgleattitude towards price to be neutral in PCPM. tBa other
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hand, the average weighted price level utilitie®@PM exhibit the same preference structure wigth ¢ mobile

phone, meaning that cheaper price is preferredcdybining the information from the regression coéht of

price, the average weighted price level utilitiesl #he average utilities of the base and improwadiegn it can be
inferred that price would not prevent the respotsl&om buying the product. However, it is the imygment itself
that does not appear to add value for these regmtsidSo, respondents are not willing to pay fer ithproved
version not because of price but due to the fatttiey do not see their benefits increased.

In CBCA respondents seem to prefer higher pricesupuo a certain extent. These respondents segrarteive
increase in price to be related with higher quahty in mobile phone, however their preferencesedse when they
are asked to pay the highest price (see reservptioa level utilities — Table 13) This is not weisince PC mice
are generally low cost products so respondents wudnad like to acquire a version with extra featuvesuld be
willing to pay for it without caring much about thextra cost. So, concerning both PCPM and CBCAtiesl
derived for PC mouse, the attribute levels thenesehppear to be the determinants for respondemgf&rpnces and
not the price.

Figure 8 presents the observed demand of WTP éomibbile phone improvement in each hypotheticahoukt On
the contrary with the results of the mobile phahe,demand curve of CV appears to outperform th@BLTA. The
demand curve of CV is the smoothest as comparddthé others. CBCA predicted demand still capttinesmost
differentiated responses as compared with that\6faBd PCPM (Fig. 9), although the limitation of theethod
regarding its constraint price range, due to piésewnear interpolation, it becomes quite harnféulits demand
curve.

Methods

—CBCA
gy

PCPM
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0.8

0.6

0.4 ] 1

0.2 ] t

Commulative proportion of respondents

0.0

T T T T |
0 10 20 30 40

Price (euros)

Figure8: Demand curves for PC mouse for each WTP method
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CBCA cannot predict values smaller than 22 andtgregdan 38 euros (Fig. 8). The maximum value & thnge
does not seem to create a problem in the predictidiigh positive WTP scores, although CBCA haattef tale as
compared with that of CV (Fig. 8 and Fig. 9). Thmimum value of the range though, it is quite riesitre since
CBCA cannot predict the amount of the respondeitts law positive (less than 22 euros) WTP scores.
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Figure 9: Histograms of WTP scores for PC mouse after psiteg the maximum and minimum scores of CV and P@®ikin the solution
range of CBCA

CBCA shows a large amount of respondents thataheyot willing pay for a PC mouse improvement (€48) as
compared with that of mobile phone. This is expeletaince, in line with the results derived from Hgit, the CL

logit coefficient for the compound attribute levepresenting the improved version was not signific@ihis means
that CBCA for the PC mouse cannot predict well W3iRce the improvement did not appear to be impofta the

specific sample (for further discussion regarding tesults of the CL model see Appendix D). The @amof no

positive WTPs regarding CV is twice as big as comgavith that of the mobile phone, but it is st#éry small.

In PCPM there is a dominant tendency to extremeesc@ig 9). Also, PCPM provides extremely consevea
WTP scores with 60% of the respondents showing agitige WTP. This is not strange since the methast |
indicates that most of the respondents are noingitio pay for a PC mouse improvement. However, R@Rs the
least informative distribution of WTP as compareihwthose of CV and PCPM. Also, PCPM has the larges
standard deviation followed from CBCA (Tablel15)V @ppears to have the smallest standard deviation.
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Tablel4: Percentages of negative and positive S\fdPeach method for PC mouse.

CBCA PCPM CV
No positive WTP% 34.5 60 8.3
Positive WTP% 65.5 40 91.7
Total N 55 20 24

Therefore, CV provides the most realistic distibatof demand as compared with PCPM and CBCA bec#us
method has the smoothest demand curve (FigureS)aamd thus the most accurate. Moreover, CV hasritalest
standard deviation (Table 15).

Concerning mean WTPs (Table 15) the results arsdahee with those of mobile phone with CV having lighest
mean and PCPM the lowest. On the contrary withréselts of mobile phone, PCPM provides the modistéa
mean since respondents did not appear to prefempeved version over the base version regardiegutilities
derived from CBCA and PCPM. This information leadghe inference that in general respondents arsvitiing
to pay extra money to acquire the improved versiotihe PC mouse. So, the conservative mean of PE&dvhs to
represent reality better than the mean of the dther Thus, regarding the determination of mean VWIIHPM is the
best method. Again the data did not allow for corimqgamean WTP across the methods.

Tablel5: Mean and Standard Deviation for each WEkhad for PC mouse

WTP Method Mean SD
CBCA 18.4 14.32
PCPM 14.4 18.42
Ccv 21.29 7.21

Table 16 provides the results of the non-paramétst conducted for the WTP distributions of the liR@use. The
same tests and correction procedures for the mpbhdae were applied also for the PC mouse.

Tablel6: Test results comparing the WTP distrimdiof CBCA, PCPM, and CV for PC mouse

KW MW* KS* S&C
CBCA_PCPM_CV N.S* N.A N.A N.A
CBCA-PCPM N.A* N.S. N.S. N.S.
PCPM-CV N.A N.S. .006 N.S.
CV-CBCA N.A N.S. N.S. N.S.

*N.A: not applicable, meaning that the specifid snnot be used for the specific comparison, **M@& significant at 0.0167 level of
significance after applying Bonferroni correction

Regarding KW, MW tests and S&C procedure the WTHrithutions of the three methods for the mobile iEho
improvement were not significantly different. Redjag KS test, it appeared that WTP scores of PCPaMew
significantly lower from those of CYp <. 0167).

Regarding the majority of the non-parametric tegisut WTP scores for the PC mouse improvemenfrit lze
concluded that there were no significant differeniceWTP distributions regarding the three methéttsvever, KS
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is the most commonly used test for comparing WTSrithutions (Millera et al., 2011; Silva et al.,70and it is
more powerful than MW for samples smaller than tiydive respondents. Although KW, MW and S&C do not
show any significant difference regarding the disttions of PCPM and CV for PC mouse, the significa
difference found in KS test regarding these distidns is in line with the results of mobile phofiderefore, for
both products the WTP distributions of CV and PCRM significantly different in terms of WTP distuifion of
PCPM being lower than that of CV. There is no eneregarding other significant differences inrilisttions for
the rest of the empirical comparisons among thethgiical WTP methods.

7. Discussion

This study has several implications regarding tipothetical WTP methods. First, the results indictitat CV
appears to be the most consistent method regatbmgnformation that can be extracted from its ribistion.
Although CV appeared to be outperformed from CB@Ahie mobile phone scenario, the distribution ef tiethod
appeared to be quite informative for both produ@tsis means that the method can be used to elidiP\br
different product categories.

Second, the piecewise linear interpolation appetordze very harmful for CBCA in the calculation\MTP for the
PC mouse. This could be caused for two reasonsoii@eeason is that piecewise linear interpolatias employed
in order to uncover the effects of different resg¢ion price levels. According to Jedidi and Zhar2pQ2),
reservation prices imply that consumers consideir iincome when they are thinking of buying or hotying a
product. So, the inclusion of different reservatfites increases the possibility to capture difféincome levels.
However, consumers might not consider their incéone product like a PC mouse. So the inclusioregérvation
prices for determining WTP for a cheap product mid appear to be useful. The other reason is the limited
solution range defined by piecewise linear intesioh for PC mouse improvement leading to infepcediction of
low positive WTP values. In other words, the useigcewise linear interpolation and reservatiorcgsiare not
recommended in CBCA for the determination of WTégarding cheap products. Nevertheless, this ish@otase
for expensive products like a mobile phone, wheBEB appeared to show the best accuracy.

Third, the demand curves derived by PCPM did npeapto be very informative as compared with CV @BCA,
concerning both products. The major shortcominghefmethod is the solid tendency to extreme sdoresiobile
phone which becomes dominant for PC mouse. AccgridirScholz et al. (2010), one of the major chamstics of
PCPM is that leads to very distinctive attributgportances as compared with other methods. As aeqoesice
PCPM results to large utility differences betwelea most and the least preferred levels. Accordintipé results of
this study, PCPM can be appropriate if the researishinterested mostly in the mean WTP and thative part-
worths (utilities) of product attribute and prieavéls, but not for creating demand curves. By amriig Eq. 12,
one can infer that big differences in utilitiesattfribute levels will result to extreme WTP scores.

However, for the PC mouse, the large differenceastilities might not be the only reason for the dioamce of
extreme scores. The price range (35euros) use€irMPfor determining WTP for the PC mouse improvetrien
was very narrow as compared with the price ran§8€8ros) used for determining WTP for a mobilerovement
(see Table 5, price levels in PCPM). According &rdacci (1974) a narrow price range will decredmedverage
stimulus responses and increase the extreme respoiiso, PCPM was introduced in order to elicéfprences for
complex products with large number of attributed atiribute levels. In this study the number ofilatites and their
levels was considerably small. This might be alssedous reason for the inferior performance of tiethod
regarding its demand curves as compared with tbb€sv and CBCA. Unfortunately, there is no evidemtehe
literature of what would have happened if a différprice range and a larger number of attributes attribute
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levels were employed. However, it is expected thatider range of price and a larger number oftatteé and
attribute levels would have led in more informatdistributions.

Fourth, the results of the empirical comparisoncesning CBCA and CV differ with those reported byjllét et al.

(2011) and Grunert et al. (2009). In the study dlféviet al. (2011) the demand distribution and m&&TP which

were determined under CBCA were found to be sigaifily higher than those determined under thos€\n

However, in the study of Miller et al. (2011) WTRasvdetermined as as the amount of money that andept is
willing to pay for buying a product versus not buyia product which was not the case in this stigyesWTP was
determined as the extra amount of money a respondenilling for buying an improved version overbase
version. Also, in Miller et al. (2011) CBCA appedr® have significantly higher mean and distribattban those
in CV. In this thesis the mean and distributiondTP appeared to be higher, although not signiflgafdar CV than

CBCA. This difference in the results can be duees®ervation prices which mean that their inclusro€BCA can

really make a difference in the results by considealso the information of consumers’ idiosynaratature and
different income levels. So, by including reservatprices in CBCA makes the WTP estimation moreseorative
in an effort to make it also more realistic. Morenouin the study of Miller et al. (2011) CV was netléd as a logit
form and utilities were estimated also for this Inoet which again was not the case in this thesis.

The study of Grunert et al. (2009) also exhibiteat the determined WTP for the improvement difignsicantly
regarding CBCA and CV. Grunert et al. (2009) thesated WTP in a similar way with this thesis, whighs
determined as the additional amount of money thraspondent is willing to pay for an improved verscompared
to the base version. However, in the study of Grueeal. (2009) game money (versus real moneygweed for
the hypothetical elicitation of WTP (versus actelditation of WTP) and then analysis of variancasvemployed to
test the differences of CBCA and CV on WTP aftemtoalling for the effect of this experimental factmonsidering
also other covariates which again was not the caseerning the statistical modelling of specificthzel effects in
this thesis. Nevertheless, in the study of Gruatgl. (2009) the mean WTP for CBCA found to bedothan that
of CV which is the same result that was found atsthis thesis. It seems that when the income spaadents is
being modelled within a CBCA design for the deteration of WTP, either with reservation prices othngame
money, then CBCA becomes more conservative thane@¥rding their mean WTP scores.

Another reason for not finding significant diffecms between the distributions of CV and CBCA cobédthe
compound attribute that was created for attainirgingle utility score for the attribute levels unadxamination.
Furthermore, the constrained price range that waglayed in all three methods for conducting thdistiaal
analysis can be another reason of no significdfdérdnces between CBCA and CV. Additionally, thetdbution of
WTP appeared to be significantly lower in PCPM ampared with that in CV. This quite logical sinae both
products PCPM provided the lowest mean and CV idjleelst mean.

This study also has several limitations. For CBE¥e choice sets in the mobile phone scenario and éhoice sets
in the PC mouse scenario were employed. Althoughabpeared to be sufficient for the specific studsing four

or five choice sets is on the lower side of practithe samples of CV and PCPM for both productsewemprised

by the minimum amount of people needed to condustitistical analysis. The WTP scores determineedmh

method were not compared with real data, as inevét al. (2011) in order to make inferences altoeit external

validity. The two product categories used in thissis are not the only ones. Hence, other prodtegories can be
examined for their effects on the methods usedi&ermining WTP, such as the fast-moving consumedsg and

luxury goods. Also, the specific product formatissed in PCPM prevented the smooth distributioresponses.
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8. Conclusion

Through a large scale experimental design and fietd this thesis compared directly measured WTW),(C
indirectly measured WTP determined by de-compasitiomanner (CBCA), and indirectly measured WTP
determined by compositional manner (PCPM). Thim3listudy enabled a comprehensive examination en th
differences of the three hypothetical methods iwlay they elicit preferences to determine WTP.

Concerning the demand curves, in line with the satigns from Miller et al. (2011), this study v&s$ the
argument that direct approaches (CV) outperforniréatl ones (CBCA) in the determination of WTP fdreap
products, whereas indirect approaches (CBCA) ofdper direct ones (CV) in the determination of WTér f
expensive products. Therefore, it has been evitkenthe product in question does affect the resafleach method
regarding their demand curves. These conclusioasnaajorly derived by the smoothness and differeedia
responses of the demand distributions createdéintividual WTP scores of each hypothetical method

The piecewise linear interpolation and the inclansid reservation prices in CBCA profiles provedtharmful for
determining WTP for the PC mouse improvement. PCipideared to exhibit the least informative distiidutfor
both products. The appearance of large utilityedéhces in PCPM was the major reason of the tegyderextreme
scores. Overall, CV demand curve, for both produttappeared to be the most consistent as compeitadthe
other two.

In contrast with the current literature, the WTBtdbutions of CBCA and CV were not proved to bgnéficantly
different. However, the technical modulations tivate conducted in order to create a common framedimparing
these methods in a statistically meaningful wagytmight cause the convergence of WTP among metinstiad
of their difference. Similarly to Silva et al. (200 this study suggests that the selection of aip&VTP method
should be based among the aim and the nature e&nds and that market researchers should perchaset
methods as complementary rather than substitutes.

Regarding mean WTP, although there cannot be atigtital claim due to the nature of the data, sigly shows
that in general indirect approaches outperformdinect ones for both cheap and expensive prod&ctismobile
phone CBCA appeared to have the most realistic radrfor PC mouse PCPM appeared to have the rmaiitie
mean. Also, the order of the mean scores doeshawige according to the product, meaning that PCB§ahways
the lowest mean and CV the highest. So, the pradugiestion does not affect the results of eacthatkeregarding
their mean scores.

Concerning the current literature, there is norciedication regarding the selection of the mearswe the demand
curve in order to judge the performance of an agghoin determining WTP. According to Miller et §2011),
mean is an important measure of WTP. But, evencanrate measurement of mean WTP may not be sufficie
since the demand curve may imply a very differeittipg structure, like in the application of PCPMdetermining
WTP for the PC mouse. Therefore, researchers nmsgtcansider the entire WTP distribution in assegghe
performance of an approach and not just the mean.

The results of this thesis lead to several recondamons for further research. Initially, for CV WTWRas
determined by the maximum bid that a responderegmscSo, the higher price that a respondent axeegs treated
as the determined WTP for that respondent. Stuiieghose of Miller et al. (2011) and Welsh anoeR1998),
among many others, model CV by using a logit foike that in CBCA. So, it is recommended to empihca
compare the WTP determined from CV via the meardisafrete choice modelling with the WTP determiifrean
other methods. The low number of attributes andbate levels used in PCPM it is the most plausieison for its
unsatisfactory performance concerning its demamdesy especially for the PC mouse. Therefore, ncoraplex
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stimulus should be used in order to draw conclssi@yarding the performance of PCPM as compareathier
WTP methods. Also, it would be interesting to usecewise linear interpolation for calculating WTi® PCPM.
Moreover, an experimental condition like that ohgamoney should be used to test any design eftdctee
hypothetical methods on WTP.

Moreover, the individual utility scores and detemad WTP via PCPM and CBCA for both products indidathat
there are respondents who:

= prefer the improved version and low prices, andetfoge they have a positive WTP (expected)

= prefer the base version and low prices, and thexefey have a negative WTP (expected)

= prefer the improved version and high prices, ardefore they have a negative WTP (different peioapt
of price-unexpected)

= prefer the base version and high prices, and tberd¢hey have a positive WTP (extremely high WTP fo
the base version-unexpected)

The value of WTP is a function (Equations 9, 10ah#l 12) of the signs and values of utilities dedifor price and
compound attribute levels. This distinction of msgents uncovers two categories of respondentsexjibcted and
two categories with unexpected WTP scores. Thanisndication of how to distinguish respondentshiis study

which is a result of the harsh scrutinizing of ddiat the low amount of respondents did not all@w flrther

statistical analysis. It is suggested though, thaster analysis should be employed in a similadgtto uncover
different segments of respondents by combiningties! with demographics. Then, these potentialtehsswould be
enriched with additional information and the intetation regarding their WTP would be more benafici

Finally, there is a significant gap in the liter&wegarding a sufficient theoretical underpinnfagexplaining any
method effects on WTP. Also, there is a major netegriority to shed light on the cognitive processof
consumers when they state or reveal their prefee(@runert et al, 2009). The study of Grunert.e2809) drew
insights from price information processing reseatohderive three constructs that characterize thgnitive
mechanism of consumers in order to measure thetefté these constructs on WTP. Particularly, tre €onstruct
is the price involvement which represents the aaggsr of consumers to search for and process prficarmation.
The second construct is the reference price whephesents previously stored information on thetiegsprices of
the product in question or similar products. Thiedtltonstruct refers to choice heuristics that \Wwhiepresent the
way that consumers combine price with other infdromato make a purchase decision. So, the introoabf
additional method-specific constructs, and the athyhese constructs affect WTP should be thorouglkbmined
by proposing and testing a conceptual frameworks Treoretical framework would be a significant tirution on
theory development regarding any method-specifit@srson-specific effects on WTP.

The answers to these questions should help onlptisgiwhich methods generate the most accurate YérR
broader range of circumstances than those exaroiméer the current literature.

Appendix

Appendix A

Instructions given for the improvement of PC mouse:
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The following pair comparisons might contain chéesastics that are difficult for you to understariebr your
convenience the following terms are explained:

Air Motion: For a PC mouse, air motioneans that a person with his natural hand movemesauts handle
applications like spreadsheets, word documents, pgedentations. This mobile mouse is wireless amables
intuitive on- and off-the-desktop computing.

Extra Buttons: Extra refers to additional keys except the right teft, and the scroll wheel. These keys can be
used for performing additional PC functions frone tmouse without using the keyboard, like volumeirsgt
internet surfing, or gaming among many others.

See also the two pictures in order to better realie differences between an ordinary PC mousead®@ mouse
with Air Motion and Extra Buttons.

ordinary mouse mouse with air motion and extra buttons

Appendix B

Representation of survival graphs regarding the demnd curves created by linear and piecewise
linear approach:

In both cases it is obvious that linear approadBBCA results in fat tails.

Mobile phone
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Survival Function
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Kolomogorov-Smirnov for checking normality:

When the Kolmogorov-Smirnov test is not significtimen normality can be assumed.

Mobile phone KS
CBCA .200
PCPM .023
CV .20C
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PC mouse KS
CBCA .000
PCPM .000
cVv .000

Appendix D

Results from the Conditional Logit:

Regarding the results from CL on can check thabatravery attribute level is significant for Mohiknd no
attribute level is significant for PC mouse (theulés are reported in .05 levels of significance).

Mobile phone

Attribute levels Significance
dwhite 0.0036
dblack 0.08
d13GHz 0.04
d17GHz 0.014
d1032 0.000
d1064 0.0015
d1232 0.00049
d1264 0.0089
PRICE 0.000

PC mouse

Attribute levels Significance
dergonomic 0.92
d2years 0.68

dny 0.92

dyn 0.8

dyy 0.9

PRICE 0.75
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