ANALYSIS OF PARTIALLY CONFOUNDED FACTORIAL
CONJOINT CHOICE EXPERIMENT USING
GENERALIZED LINEAR MIXED MODELS

NG SONG LIN

MASTER OF SCIENCE

LEE KONG CHIAN FACULTY OF ENGINEERING AND
SCIENCES
UNIVERSITI TUNKU ABDUL RAHMAN
OCTOBER 2016






ANALYSIS OF PARTIALLY CONFOUNDED FACTORIAL CONJOINT
CHOICE EXPERIMENT USING GENERALIZED LINEAR MIXED
MODELS

By

NG SONG LIN

A dissertation submitted to the Department of Mathematical and Actuarial
Sciences,
Lee Kong Chian Faculty of Engineering and Science,
Universiti Tunku Abdul Rahman,
in partial fulfillment of the requirements for the degree of
Master of Science
October 2016



ABSTRACT

ANALYSIS OF PARTIALLY CONFOUNDED FACTORIAL CONJOINT
CHOICE EXPERIMENT USING GENERALIZED LINEAR MIXED
MODELS

Ng Song Lin

Completely Confounded Factorial Conjoint Choice Experiment (CCFCCE) is a
conjoint choice experiment that incorporates the confounded factorial designs
and it was constructed by Yong (2004). This design enables us to estimate the
main and interaction effects. Since some of the effects will be confounded with
the blocks in completely confounded factorial design, the conjoint choice
designs were extended to use the partially confounded factorial designs, it is
then call the Partially Confounded Factorial Conjoint Choice Experiments
(PCFCCE). In PCFCCE, each replicate does not share the same confounded

effects, therefore, all the effects can be estimated.

In this dissertation, Visual Basic routines have been used to construct the
Confounded Factorial Conjoint Choice Experiments and produce the
corresponding survey questionnaires. 16 sets of tablet preferences survey form

were created using the visual basic routines.

480 students from Faculty of Engineering and Science (FES) and
Faculty of Creative Industry (FCI) of University Tunku Abdul Rahman were
interviewed. Eventually, 406 sets of survey form were completed by the students.
In total, 19,448 responses have been observed and 768 observed proportions

were calculated from the responses.

A simulation using D-efficiency was conducted to compare the
efficiency between some of the constructed PCFCCE designs and the
corresponding CCFCCE designs. The D-errors were smaller in PCFCCE as
compare D-error in CFCCE. This indicated that PCFCCE designs were more
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efficient than CCFCCE designs.

The Generalized Linear Mixed Models (GLMMSs) are useful tools in the
analysis of partially confounded factorial conjoint choice experiments. GLMMs
are extensions of generalized linear models that permit random effects as well
as fixed effects in the linear predictor. Although generalized linear mixed
models have been powerful and widely used statistical tools, the likelihood

function of GLMMs remain a topic of debate.

When the model contains a large number of random effects, the marginal
likelihood in GLMMs which appears in calculation of the log likelihood can
involve very high-dimensional integrals and that are often intractable
analytically. Monte Carlo Newton-Raphson (MCNR) approximation was used

to account for high dimensional random components.

In this dissertation, a 2% partially confounded factorial design with two
replicate was applied to Conjoint Choice Experiment (CCE). Generalized
Linear Mixed Models method was then used for analyzing to find significant
effects. In order to estimate the fixed effects, the random effects u need to be
estimated before the fixed effects are estimated. Metropolis-Hastings algorithm
was used to estimate the random effects u, then together with Monte Carlo
Newton-Raphson, the fixed effects f#, were then estimated. The result showed
that all main effects (price, 3G, warranty, memory, flexibility, battery, camera
and ram) and some of the first order interaction effects (price and 3G, price and

warranty, price and flexibility) were significant.
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CHAPTER 1

INTRODUCTION

1.1 PCFCCE Design and Survey

Conjoint Choice Experiment (CCE) has become a popular agprof data col-
lection in conjoint analysis (Haaijer et al., 2001). It wagroduced by Louviere
and Woodworth in 1983 (Yong, 2004). The word conjoint meamst jtogether
and sometimes has interpreted by marketer as “consideirti/jahat refers to
respondents evaluate attributes of product or servicelyof@rme, 2010). It is

called as stated preference analysis in transportatiearels.

Conjoint analysis is an efficient, cost-effective, and nvastely used quan-
titative method in marketing research to understand coesyreferences and
value trade-off (Intelliquest, 2000). Value can be intetpd by consumer as the
received of multiple benefits from a price that is paid. Iditgsa consumer wants
the most preferable attributes or features at the lowedilplesprice while an or-
ganization wants maximize profits by minimizing cost of pding those features
and to ahead of its competitors. Conjoint analysis involmese complex survey
design and analysis, and more effort by respondents siegeatie forced to make
difficult trade-offs. By this, company, organization ore@aschers can access what
consumers truly value in reality or their willingness todesoff one attribute for
another by using mathematical and statistical techniqaier than asking re-

spondents to state the importance of each attribute.

In conjoint choice experiments, respondents choose froet afgproduct
alternatives in choice set. A base alternative which is mtisna “none” option is
added to the set of product alternatives to make the choice malistic (Haaijer
etal., 2001). In a CCE, products are defined in terms of atit(or factors) that

play an important role in determining consumer’s purchasiacisions. For ex-



ample, in a tablet computer preference study, the relevaitiwges of tablet com-
puter may be 3G, warranty, memory, flexibility, battery, emay ram and price,
where all the attributes have two levels. Full profiles adpict descriptions that
specify a level for each attribute and a choice set is a sefistimg of two or more
full profiles. A choice set for the tablet computer is showable 1.1. The choice
set has three alternatives two profiles and a neither. Dépgrh the experi-

mental design, a choice set can have any number of alteesat®iven a number

Survey form

Option A Option B Option C
Price RM 2250 RM 1750
3G No Yes Neither
Warranty 1 year 2 year Option A
Memory 32GB 64GB or
Flexibility | Yes No Option B
Battery 8 hours 10 hours
Camera 3-Megapixel| 5-Megapixel
Ram 512MB 1GB

Table 1.1 Choice Set

of choice sets, the respondent’s task is to choose the mefdrped alternative
from each choice set. The data generated provide importémtmation about
the utility of each level of each attribute which are thenlgred to determine
the importance of the attributes on consumer preferenaasy {2004) developed
various Confounded Factorial Conjoint Choice Experim@&usigns(CFCCE). In
this study, visual basic routines will be used to constrnet€@FCCE and produce
the corresponding survey questionnaires. The visual basiines presented in
this paper provides a quick way to construct CFCCE produeethresponding

survey guestionnaires.

Completely Confounded Factorial Conjoint Choice Expent{€CFCCE)
had been constructed, by Yong (2004). This design allowimatbn of main
effect and interaction effects. Since some of the effeclisb&i confounded with
the blocks in completely confounded factorial design, th@@int choice designs
were extended to use the partially confounded factorialgdss it is then call

the Partially Confounded Factorial Conjoint Choice Exprts (PCFCCE). In



PCFCCE, each replicate does not share the same confourfdets etherefore,

all the effects can be estimated.

The increased quantity of information to better study ofi¢raff can be
obtained from lengthy questionnaires at higher cost buyiaredent fatigue and
boredom can decrease the quality of the information (Saedalr, 2001). There-
fore, researchers are interested in constructing an effidesign of CCE to obtain
maximum information from the minimum number of choice selbe efficient
design will provide more accurate estimate of conjoint cegarameters and re-
duce respondents’ burden as well as sample size. In additidmer and Zwerina

(1996) stated that the characteristics of an efficient expart design are:
1. level balance (each level occurs equally often withirhefactor)
2. orthogonal (parameter estimates are uncorrelated)

3. utility balance (swapping and re-labeling of levels easw alternative will

dominate the other alternative)
4. minimal level overlaps (minimal repeated level in eacbich set)

Traditionally, the conjoint choice experiment was condied using single
fraction of full factorial design. The main limitation isdhit does not allow
estimation of interaction effects. Therefore, when intéoms are not negligi-
ble, it will produce biased estimates of main effects. Aerméative way to solve
this problem is to use completely confounded factorial glesi Completely Con-
founded Factorial Conjoint Choice Experiment (CCFCCEat thad been con-
structed by Yong (2004) allowed estimation of main effe@#ce some of the
effects will be confounded with the blocks in complete camfded factorial de-
sign, the conjoint choice design were extended to use thelhaconfounded
factorial designs, which are then called as Partially Conéted Factorial Con-
joint Choice Experiment (PCFCCE) designs. In PCFCCE, eaglicate does not

share the same confounded effects. Therefore, all theteffaa be estimated.



1.2 GLMM Algorithm and Analysis of Survey Data

The use of a partially confounded factorial conjoint chogsgeriment is con-
sistent with random utility theory. For each choice set ascomer must choose
between two products each with a different set of producibates or neither.
Presumably, the consumer chooses the alternative witedargility. If the ran-
dom components of the random utility function are assumeaoktindependent
with a Gumbel distribution, then the probability that a comer will choose one

of the alternatives will follow multinomial logit model.

Multinomial logit model is one of multivariate Generalizethear Model
(GLM). Newton-Raphson method will be used to estimate thdehooefficients.

Since the coefficients in multinomial logit model are namer.

However, the respondents often response to number of cketseand as
a result the within-subject correlation and respondengsgaouped into blocks
which will cause correlation among subjects, so indepecel&violated (Yong,
2004). The Generalized Linear Mixed Models (GLMM) method e used for

accounting the correlations effects.

Chen and Kuo (2001) proposed an easy way of implementingdinmaa-
tion of the multinomial logit model with simple within-sudgjt correlation. They
allow some or all the parameters in the multinomial logit midd vary randomly
across subjects. This idea leads to the multinomial logidl@havith random ef-
fects where the choice probabilities for repeated obsemnsbf a subject share
the same unobserved subject random effects and subjebis wiblock have the
same block random effects,}. To include random effects in model, the model

then falls into the class of generalized linear mixed model.

Generalized Linear Mixed Models (GLMM) are extensions digalized
linear models that permits random effects as well as fixegteffin the linear pre-
dictor. The use of generalized linear mixed models is grgwmpopularity in

the modeling of correlated data. However, the parametenagon in GLMM is



very challenging because the likelihood may involve higiehsional integrals
that are analytically intractable. We will employ Monte @aNewton-Raphson

(MCNR) approximation to account high dimensional randomponents.

In addition, this study will develop appropriate method talgze the data
from confounded factorial conjoint choice experiments.e Btatistical analysis
in most studies on conjoint choice experiments assumepamikent responses
within-subjects across choice sets. It is unrealistic titelse that responses on
different choice sets from the same respondent are unatecelin this study, we
will incorporate the within subject dependence in the eatiom procedure. Also,
since confounded factorial designs are incomplete bloskgads, we will also as-
sume the 16 blocks to be random and incorporate the randotk bféects into
the estimation procedure. Since the model contains randfaot® the model

then falls into the class of generalized linear mixed model.

Although generalized linear mixed models are a rich classodlel for
statistical analysis, their use in practice has been lofriiethe complexity of the
likelihood function. This has led to the development of savenethods using
analytical approximations to the likelihood. Current nogth available can be

categorized broadly as follows:
1. Gauss-Hermite quadrature (Numerical quadrature)
2. Expectation Maximization (EM) algorithm
3. Markov Chain Monte Carlo algorithms
4. Stochastic approximation algorithms
5. Simulated maximum likelihood

In this study, we used the Monte Carlo Newton-Raphson methdich is a
Monte-Carlo implementation of the Newton-Raphson prooedin Monte Carlo
Newton-Raphson, Metropolis-Hastings algorithm was ugsedenerate random

effects.



1.3 Objectives and Overview of Dissertation

The objectives of this dissertation are as follow:

1. To construc™ Partially Confounded Factorial Conjoint Choice Experi-

ment.
2. Collect data using the survey form.

3. To develop a method to analyze PCFCCE with correlatedtsireiby using

generalized linear mixed models.
4. Apply the method to UTAR student’s preference for tabtehputer.

In Chapter 2, we review the conjoint choice experimentss il be used
in Chapter 4. In Chapter 3, | have achieved the first objediiveeveloping an
Excel VBA (CFCCE.xIsm) to generate all the survey forms @hhcan be found
in Appendix C). It took me a month to conduct the survey and/efeccomplished
the second objective in 2012. The numerical method to ardR@FCCE were

implemented in Chapter 4 using R language. The survey datthan analyzed

using the PCFCCE program.



CHAPTER 2

LITERATURE REVIEW OF CONJOINT CHOICE EXPERIMENTS

2.1 Factorial Design

Conjoint Choice Experiment (CCE) are special type of faataxperiment. A
full factorial experiment withn factors or attributes where th& factor (or at-
tribute) hasA; levels, has a total ofi; A, ....A, treatment combinations. The
main effect of a factor is defined to be the change in the respproduced by a
change in the level of the factor. Interaction between tloéofa occur when the
difference in response between the levels of one factortifwecsame at all levels

of the other factors (Montgomery, 2001).

2.1.1 Confounded Factorial Design

The confounded factorial is a design technique for arrapginomplete factorial
experiment in blocks, where the block size is smaller thamtimber of treatment
combinations in a full factorial design. Suppose we arer@#tied in constructing
2" factorial designs confounded ¥ blocks ¢ < n), where each block contains
exactly2"~? experimental units, where is the number of factors, andis the
number of independent defining effects. We sefeatdependent effects to be
confounded, where by “independent” we mean that no effeaseh is the gen-
eralized interaction of the others. The blocks may be ge¢eeiay the use of the
p defining contrastd,, Lo, ...., L, associated with these effects. By doing this,
2P —p—1 other effects will be confounded with blocks. These effatesthe gen-
eralized interactions of thogeindependent effects initially chosen (Montgomery
2001). One must ensure that the seledied (27 — p — 1)] effects to be con-
founded with blocks are not the effects needed for estimati&ailing to do this

may cause the effects to be biased by the block effects.

Let consider an example of single replicafedesign (32 treatment com-

binations) with five factors (A, B, C, D, E, F) confoundeddh = 4 blocks
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of 2°=2 = 8 treatment combinations. The defining contrasts 4f#C D and
BCDE, (Montgomery, 2001)A represent factor 13 represent factor Z,' repre-
sent factor 3D represent factor 4 anfl represent factor 5. Thered$—2—1 = 1
generalized interaction, giving oyBCD x BCDE = AB?C?D?E = AE.

The linear combinations corresponding to both defining remts are:

Ly =2 + 23 + 23 + 24 and Ly = 29 + 23 + 24 + @5 1)

wherez; is the level (0 or 1) for the!" factor. Each of the 32 treatments combi-
nations will yield a particular pair of values @fl (mod2) and L2(mod2), that is
either(L1, L2) = (0,0),(0,1),(1,0) or (1, 1). Treatment combinations yielding

the same values @f_1, L.2) are assigned to the same block as below:

L1 = 0, L2 = 0 assigned to Block 1
L1 = 0, L2 = 1 assigned to Block 2
L1 = 1, L2 = 0 assigned to Block 3
L1 = 1, L2 = 1 assigned to Block 4.

(Lh LQ) (010) (011) (110) (111)

Block 1 Block 2 Block 3 Block 4
00000 11000 10000 01000
01100 10100 11100 00100
01010 10010 11010 00010
00110 11110 10110 01110
11001 00001 01001 10001
10101 01101 00101 11101
10011 01011 00011 11011
11111 00111 01111 10111

Table 2.1 Blocks Design

2.1.2 Partially Confounded Factorial Design

The design is said to be completely confounded, if the sam&oooded interac-
tions are used to confound with blocks in each replicate.emkxperimenters
have a prior estimate of error or are willing to assume aeritateraction to be
negligible, otherwise they should to different effects tmfound with block in

different replicates if the resources are sufficient tovalleplication.



Consider the design mentioned above as replicate |, thfeetgefwere
selected to confound with the block. Replicate Il, we sed8DE and ACDE to

be confound with block, while one generalized interactiffeat given by BC.

Replicate | Replicate Il
Selected effect Selected effect
1) ABCD ABDE
2) BCDE ACDE
Generalized interaction Generalized interaction
(1)*@2) | AB:C?D’E = AE A2BCD?E? = BC

Table2.2 Generalized interaction effects

Since different effects confound with block in differenplieates. There
are 3 effects confound with the block in replicate I, can b&awied partial infor-
mation in replicate Il; while 3 effects confound with the bkan replicate I, can

be obtained partial information in replicate I.

This approach allows some information on the confoundezteffto be ob-
tained from other replicates except the replicates whemsisbof the blocks they
are confounded with. The information obtained from otheicates is called
“relative information for the confounded effect” by Yates1937, (Montgomery,

2001), this approach or design is called partially confongd

2.2 Statistical Method in Conjoint Choice Experiment

Multinomial logit model (MNL) is one of the most commonly meldused in an-
alyzing data in conjoint choice experiment (Hausman etl&i84), (Huber et al.,
1996). In a Conjoint Choice Experiment, respondents angoreding to several
choice sets that consisting of alternatives. Alternativé the largest utility will
be selected by a respondent. Utility refers to attributelleWhe choice proba-
bilities can be calculated analytically rather than nucadly. A random utility
model had proposed by Thurstone in 1926 as a result of his efafkoice proba-
bilistic choice models in psychometric. In random utilitpdel, each alternative
in a choice set is a random variable and alternative withargekst utility will be

selected by respondent. Multinomial logit model is usefumodeling utility. A



random utility function[J;;, may be expressed by:

Uijk = Xi5' B + € (2)

whereU;;; is the utility of i respondent for alternativein choice set, xj; is a
p-dimensional vector of the attributes of alternatjvend3 is ap-dimensional pa-

rameter vector. The scalaf;3 is a constant while;;; is the random component.

According to McFadden (1974), the random utility model is @tmomial
logit model ife; ;. or the error term is independent and identicaly distrib@edn-
bel. The probability density function and the cumulativstdbution function of

the Gumbel random variable are

flei) = exp(—€; — ™) 3)

F(e <€) =exp(—e) 4)

If the random components are assumed to be independent @thmdel distri-
bution. Then the number of alternatives within choice setf,ishe probability
that alternative is chosen from choice setthe multinomial logit model follow
McFadden (1974):

j - exp(xi;'B) . 5
T eap(xiyB) ©

The responses in CCE are multinomial distributed since eashondent
only choose one alternative from choice set. If it is assuthatall / respondents
are responding on the same choice set and the selectedhtiitesramong differ-
ent choice sets are independent, then the log-likelihondtion for the multino-

mial logit model is:

I

J K
InL(B) = Z Z Z Yisklnpij. (6)

i=1 j=1 k=1



The maximum likelihood estimat&which maximize the log-likelihood is

then use to estimate the parameter coefficients of multiadogit models.

Multinomial logit model is one of multivariate Generalizethear Model
(GLM). Newton-Raphson will be used to estimate the modeffments. Since

the coefficients in multinomial logit model are non-linear.

However, the respondents often response to number of chetseand as
a result the within-subject correlation and respondergsgaouped into blocks
which will cause correlation among subjects, so indepecel&violated (Yong,
2004). The Generalized Linear Mixed Models (GLMM)s has beeggested for

accounting the correlations effects.

2.2.1 Generalized Linear Models (GLMs)

GLMs extend ordinary regression models to encompass nonaloesponse dis-
tributions and modeling function of the mean (Alan, 2002)LM3 encompass
models for discrete response data which takes one of sexadtads rather than
being measured on a continuous scale. Nelder and Weddg1®if@) were the
first to propose the generalized linear model to encompase ttifferent models

under one unified mathematical framework.
Generalized linear models are defined by the following ticmaponents:
LetY be the vector ofV observations.

() The Random Component
The respons& has a distribution in the exponential family, where the prob
ability density function can be written in the form
i) = eop (P00 4 o) ™

whered is called the natural parameigiis a known dispersion parameter

Several important distributions are special cases, imatuthe Poisson and

11



Binomial.

(ii) The Systematic Component
The systematic component of a GLM relate a vectpr (., 7,), to explana-

tory variable through a linear model.
ni:Zﬁszjai:L---an (8)
j

z;; denote the value of the predictpj = 1,2, ...., p) and 3 denote param-
eter.
This linear combination of explanatory variables is catteslinear predic-

tor.

(i) The Link Function
A monotonic differentiabldink function g describes how the expected re-

sponse:; = E(Y;) is connects to the linear predictor

The link function also transforms the mean to the naturapater which

g(pi) = 0.

Y ~ Normal(, %)  Poissonf) Bin(n, 7)/m

0 0=npu log A log ——
a(9) o? 1 %
b(6) = exp (0)  log (1 + ¢

ey, ¢) —3(% +log(ud) —log(y) log(uChy)
Table 2.3 Type of Genetalized Linear Model

Mean and Variance Functions for the Random Component

Let L; = log f(y;; 0;, ¢) denote the contribution af; to the log likelihood, then
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the log-likelihood functionid. = >, L.

L; = [y:60; — b(6;)]/a(¢) + c(yi, P) (10)

Then take the first two derivative with respect to the

OL;/00; = [y; — V'(0:)]/a(9)] (11)

&L /007 = —b"(6;)/a(o) (12)

Apply the general likelihood results such that

E(0L/09) = 0and — E(0*L/06*) = E(OL/00)? (13)

then
w = B(Y;) = 1/(6,) and V(Y;) = (6,)a(9) (14)

Table below gives the mean and variance functions for théaiemncomponent of

the GLMs

Y Normal(, o) Poissonf) Bin(m, q/m)
E(Y) =V(0) 0=p exp(0) =\ Sy =nm
V(Y) =b"(0)a(®) o exp () = A rn

Fitting generalized linear models

The GLMs likelihood equations are usually nonlineagdn However, solving a
system of nonlinear equations is not easy. The solutionataoe derived alge-
braically as it did in the case of linear equations. The sofutnust be numerically
estimated using an iterative process. The most popularaddtr solving sys-

tems of nonlinear equations is the Newton-Raphson method.
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The Newton’s method is to take the first degree Taylor polyiabas an

approximation forf, which we want to set equal to zero, then solvinggor

f(xo) + f'(wo) * (x —z9) = 0
v = zo— f(zo)/ [ (o)

(15)

This new value ofr is the next approximation for the root. We let = = and
continue in the same manner to generaiers, ..., until successive approxima-

tions converge.

Solving 3 in GLMs by Newton's method:

BY = BO 4+ [—1"(BO)] 7« 1(BO)
1(BY) = OL(B)/9p (o
l”(ﬁ(o)> = 82L(ﬁ)/(aﬁjaﬁh>

In order to solve3 in the above procedure, we need to determine systematic
component and link function. From the systematic compoaadtlink function,

the first second derivative df(3) can be obtained.

A systematic component of a GLM relate a vectgr, (.., 17,,), to explanatory

variable through a linear model.
j

In addition, a link function, connects the random comporeit systematic com-

ponents. A link functiory(.) is defined by
9(ni) = n;;where p; = E(Y;)

and hence

g(pi) =mi = Z B (18)
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Since the link function also transforms the mean to the ahparameter where

g(ni) = 6 then the natural parameter equal to linear prediéter, _; 3;x;;.
Forn independent observations, the log likelihood is
L(B)=> Li=Y logf(y;0:i6) =Y [yibi — b(6:)]/a(6) + c(yi,#) (19)

Here, we observed thdt(3) reflects the dependence édbn the model parame-

tersg.

To differentiate the log likelihood, use the chain rule,

8LZ‘ 8LZ- v 892 « 8,1% % ani

= 2
08, ~ 06 o om 95, (20)
1 0L;i/00; = [yi —V(0:)]/a(o)
= [yi —l/al¢)  where p; =V'(6;)
2y = b/<9i)
= Var(Yi)/a(®) where Var(Y;) = b"(0;)a(¢;) 21)
3 = g()
o/ = g'()
Opi/On = [g'(u)] "
4 m = >, Bz
/0B = wy
Substituting the above to equation:
OLi _yi—pi , alg) 0w _ (i~ vy Op (22)

B; a(9) Var(Y;) O Y Var(y)) on;
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The likelihood equation are

n

,uz xzy a,uz .
=0,7=1,.....p. 23

Although 8 does not appear in these equations, it is there implicitlgugh 1;,
sinceg(u;) = »_;(B;xi;). Different link functions yield different sets of equa-
tions. Generalizing from this typical element to the entivatrix, the first deriva-

tive of 3 matrix has the form

g OLB) _ (X op\'
10 =252 = (2 x ) 0= (24)

The second derivative @3 can be obtained from the estimate asymptotic covari-

ance of8, couv(3), i.e

(B = cov(B)

B = (XTx) 5)
where %74 = diag(w;)
and wj = (Oui/Om)?/Var(Y;))

Together with the first and second derivative @f}). The Newton-Raphson

procedures can be applied as follows.

B = B0 + [=1"(B)] T« (BY) (26)

The new value ofs(") is the next approximation for the root. We lgf) = s
and continue in the same manner to genegite 5, ..., until successive ap-

proximations converge.
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2.2.2 Generalized Linear Mixed Model (GLMM)

Generalized linear mixed models are extensions of gezedhlinear models that
permits random effects as well as fixed effects in the lineadigtor. Although
generalized linear mixed model had become a very powerfliinadely used sta-

tistical tool, the likelihood function of GLMMs remain a tmpof debate.

In the early 1980’s McCulloch (1994), Breslow and Claytof93), re-
searchers were developing generalized linear mixed madedsway to account
for over-dispersion in data (Breslow, 1984). Over-disjperss often seen in Pois-
son or binomial data. It occurs when an assumed mean-variatationship,
such as mean = variance;=as for the Poisson case is not satisfied, an impor-
tant covariate is omitted, or the covariates are measurtdestior (Follmann et
al., 1989). For example, data collected by Ochi and Prer{fié84) on radia-
tion was considered to be over-dispersed because the vanaas affected by
individual differences in susceptibility to radiation dage, or perhaps substantial
random errors in the estimated radiation exposure levelsabcounting for over-
dispersion can lead to underestimates of standard errswsiaged with regression
parameters (Ochi et al., 1984), (Stiratell et al., 1984) @weder et al., 1988) de-
veloped GLMM'’s modeling the dependence seen in binary ahdratutcome
variables for longitudinal, clustered and repeated-messstudies. Further ap-
plication of GLMM'’s include shrinkage estimates of paraenen spatial studies
(Leroux, 2000), (Clayton et al., 1987) and meta-analysitkéh, 1999), (Berkey
et al., 1996).

A GLMM consists of the following components:

LetY be the vector ofV observations and a vector of random effects.

(i) The conditional distribution olY” given the random effectas belonging to

the exponential family, talking the form

fl B.D) = exp Wb + oy, 6)] (27)
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wherea(¢) is a known dispersion parametéiis called the natural parame-

ter.

(i) Given the random effects, Y7, Y3, ....Y,, are independent:

n

Y =[] flyilw) (28)
i=1
(i) The random effecta1 follow multivariate normal distribution with mean =
0, variance =D.

u~ MVN(0, D) (29)

(iv) Let E(Y;|lu) = p; andg(u;) = n; = z.B + ziu, whereg is a vector of
unknown parameten is a vector of random effects; andz; is the model

vector for the fixed effects and random effects.

The marginal likelihood function for the generalized lin@aixed model
can be obtained by integrating out the unobserved randaeatsif from the joint

density functionf(y, u; 0)
£0.3) = [ v 0)du= [ ] fuwtilus 0)folwsonin (0)

An example of a generalized linear mixed model for Bernaddiia, with
a random intercept is a model motivated by data collectedh imdonesian chil-
dren’s health study on the effects of vitamin A intake on thabgability of getting
respiratory disease (Diggle et al., 1994). The model usesl ésumes that every
child has their own probability for getting respiratoryeise but that the effect of
vitamin A on the probability for getting respiratory diseds the same for every
child. The model is

logitPr(Y;; = 1lw) = By + frxij + w;, (31)

where the random intercepts,areiid Normal(0D),i = 1,...., n, 8 = (Bo, 51)
is the vector of fixed effectsy;; is a covariate measuring whether chiles vi-

tamin A deficient, and;; is an indicator response variable indicating whether
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a child had a respiratory infection at timg An additional assumption for the
model used here is that given, the repeated observations for thk child are
independent of one another. The intercept coefficignrould be interpreted as
the log odds of respiratory infection for a typical child lwviandom effect;; = 0
andz;; = 0. The parametep, is the log odds ratio for respiratory infection
when a child is vitamin A deficient relative to when that saridds not (Diggle

et al., 1994).

One of the main difficulty in making inference about GLMM isitom-
putational evaluation of high-dimensional integrals. Titegral has dimension

equal to the number of levels of random factars,

Due to the high dimensional integration in the likelihood.nAmber of
estimation method have been proposed by McCulloch with &yepbint of using
the Metropolis-Hastings algorithm to simulate from thetritisition of u|y (Mc-

Culloch, 1997). One of the method is Monte Carlo Newton-RapiiMCNR).

Monte Carlo Newton-Raphson (MCNR)
McCulloch (1997) set up an Eepectation Maximization (EMjagithm, assum-
ing that random effectau as missing data. The log-likelihood can be split into

two part:

Condition onu, they; are independent3 appears only in the first portion of
the log likelihood, whereaB appears only througli;. The algorithm takes the

following forms:
1. Choose starting Valug&® andD® and setn = 0..

2. Calculate (with expectations evaluated under currenieg

(i) BV, which maximize Eln f,.(y|u, 8)|yl.

(i) DY, which maximize Ef f,(u|D)|y].
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(iii) setm =m + 1.

3. If convergence is achieved, declare the current valubs tbe MLEs, oth-

erwise return to step 2.

Again, McCulloch suggest that the random sample draw thHrddetropolis
algorithm, a candidate distribution,(u) must be selected, from which potential

new values are drawn and acceptance function is given by

* o . fu\ (u*‘yv ﬁv D)hu(u)
A(u, u) = min [1’ Tuty (@ly, B, D)ha(u) | - (33)

The acceptance function, which gives the probability ofepting a new

value. On choosing,, = f,, the second term can be simplifies to

n f( R} u* B, D n *
Fug(@ly, B, D)ha(w) Ty PO G2 D) I gy u(ilut, B) (34)
fu\y(u|y7 ﬁv D)hu(U*) o ;L:l %qu(u*‘D) - H?:l fyi\u(y’ih‘l*v ﬁ)

This calculation involves only the ratio the two conditibdstributions,y |lu* and

y|u.

Through EM framework, the marginal densitypis formed as a mixture

of fyju and fy, those the ML equation fqB andD take the following form

B [2aubied ]~ (35)
B |258Dy] — (36)

EM is a standard technique for linear mixed models, but géized linear models
are usually fit with a Newton-Raphson or scoring algorithnc@ulloch, 1997).

We estimate the coefficient as

Bmt) = gm 4 (X'E[Wy]X) ' X'E[WA(Y — 1)y] (37)
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Maximized the log-likelihood offy, we obtained
D = Ly" uvy® (38)

using Markov Chain Monte Carlo (MCMC), wheré/ is the size of MCMC
sample and: is the dimension oD. The MCNR can be summarized as follow:

(i) Choose starting valug8® andD. Setm = 0.

(i) Generate M valuesy™™, u®, ... u®, using the Metropolis algorithm and

use them to form Monte Carlo estimates of the expectations:

e Calculate
Brt) = gm + (X'EW|y]X) ' X'EWA(Y — p)ly] (39)

whereE[W|y|X) = & >7 w®
and EWA(Y — p)ly] = 17 ity WOAD(Y — )

e CalculateD™+) through
D = X, uWud (40)

e Setm=m-+1

(i) Stop if convergence is achieved otherwise go to stgp (i

2.2.3 Sampling Performance of Approximate Maximum Likelihood Methods
by Other Authors

Other authors have carried out simulation studies to coevpaange of methods.
Goldstein and Rasbash (1996) carried out a simulation sti@p0 datasets on
a binary data model with two separate random effects ane thested levels for

the model as follows

logitpij = Bo + Bixiijr + Poxejr + Bsxsky + uj + ux  Where
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Uj ™~ N(O,O’?Lz) anduk ~ N(O O’2 )

» Y u3

to compare the performance of Marginal Quasi-LikelihoodIM with first- and
second-order corrected Penalized Quasi-Likelihood (P®IQL is a method de-
scribed by Breslow and Clayton (1993). PQL is useful to dakeuthe estimates
of the covariate effects on population average instead e¢ip subjects (Bres-
low et al., 1993). The most distinction between the 2 methedbkat the MQL
is estimating equations that do not contain the random tsfi@thin the linear

predictor, whereas the PQL do.

Base on the results given in Table 2.4, Goldstein and Ragi886) found
that the second-order corrected PQL outperformed the MQLthe first-order
corrected PQL in terms of bias. However, this was not truedsted errors. Stan-

dard errors and the variance components still showed sogaine bias.

Rodriguez and Goldman (1995) examined binary models usitzgge
number of simulations with variable hierarchical datadines. Their results un-
concealed substantial biases within the estimates of thd &ffects and also the
variance components or both whenever the random effectsswudficiently large,

or the quantity of observations among a given level of clisgewas small.

Parameter True value| MQL | CPQL (1st-order) CPQL(2nd-order
Bo 0.665 | 0.512 0.548 0.660
51 1.0 0.738 0.795 0.965
Ba 1.0 0.745 0.805 0.968
Ba 1.0 0.767 0.837 1.002
Ou2 1.0 0.119 0.457 0.802
Ou3 1.0 0.748 0.800 0.968

Table 2.4 Summary of Goldstein and Rasbash (1996) results

A simulation study on binary data model in the content of alibreeding
study was done by Engel and Buist (1998). This study was ttyamahe per-
formance of Iteratively Reweighted Residual Maximum Likebd (IRREML).
This paper also provide the algorithm for corrected and tmected bias as well
as a third method using different weight within the IRREMiLwhs found that the

corrected and uncorrected IRREML worked well when large Ipewrs of sires and
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offspring per sire were enclosed within the model, wheretstianal bias was
present for a moderate number of fixed effects. The authommetend for small
number of fixed effects and large number of random effect8tleslow and Lin

may be used.

Neuhaus and Segal (1996) investigated the performancepob@amate
maximum likelihood for a matched pairs data example basq@bnonary func-
tion using a binomial model. The objective was to examinetiwyean individ-
ual‘'s propensity to experience respiratory symptoms cedngith exposure to
ozone. It was found that the bias-corrected PQL estimatesear to the maxi-

mum likelihood estimates. However, the bias of variancemament was high.

Maximum Correlated Penalized
Parameter Likelihood | PQL | Quasi-Likelihood (CPQL
Bo -2.69 -1.52 -1.92
51 1.61 0.93 1.15
o? 6.78 1.26
P 0.44

Table 2.5 Summary of Goldstein and Rasbash (1996) results

A study applied by Sutradhar and Qu (1998) compared thremappes for
the analysis of a count data set. The three approaches areaR@pbposed like-
lihood method based on a smal-based approximate likelihood function, and a
Waclawiw methods. Fairly intensive simulations were aggbfior two completely
different cluster sizes, four and six, and a range-dfvorth from 0.1 to 1.0. It
was found that fixed effects were estimated equally well btha¢e methods, the
variance components were estimated with least bias, watpitbposed likelihood
approximation method exhibiting the least bias, and tloeecthe Waclawiw ap-

proach being the most biased.

PQL and other approximate procedures are proving to be ppméthods
for estimating parameters in the generalized linear mixedehsetting, especially
with high computer efficient, that provide good estimatesamy situations, and

can be fairly simple to program.
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2.2.4 McCulloch’s model

McCulloch (1997) simulated one hundred datasets for bimarglel, he compared
his regression coefficient and variance component estsnaiag PQL, MCEM,
MCNR, SML, MCNR+SML and MCNR+2SML methods. The model usedwa

lOth(pw) = ﬁo + ﬁlxz’j + uy Whereui ~ iid N(O,O’Q).

These results are Summarized in Table 2.6

Average estimated Average estimated

Method o? b1

PQL 0.96 4.630
MCEM 1.41 4.990
MCNR 1.39 4.990
SML 1.14 4.420
MCNR+SML (hybrid) 1.41 4.446
MCNR+2SML (hybrid) 1.42 4.443
True value 15 5.000

Table 2.6 Results for McCulloch's (1997) binary simulagon

Based on the results shown on Table 2.6, it was found that P& biased
in an attenuated manner for both the beta coefficients andngr component.
Whereas the MCEM and MCNR algorithms, which were close tettaet maxi-
mum likelihood estimates (allowing for Monte-Carlo erroxjere less biased and
also have smaller standard errors. Furthermore,the SMLhghdd method did
not appear to contribute any improvement over the MCEM andNR@stimation

procedures.
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CHAPTER 3

CONSTRUCTION OF PCFCCE

In this chapter, " partially confounded factorial designing is used in design
ing the conjoint choice experiment. While visual basic noes will be used to
construct the Confounded Factorial Conjoint Choice Experit (CFCCE) and

produce the corresponding survey questionnaires.

3.1 Constructing Confounded Factorial Conjoint Choice Exgriments

The technique of confounded factorials is based on confiogncertain effects,
usually higher-order interactions, to be confounded witbcks, thus making
it impossible to separate confounded effects from blockatf (Montgomery,
2001). A treatment combination or profile is a particular bamation of the levels
for each of the factors, where two or more treatment comianatare arranged in
a choice set, where each combination is one of the altem@iivoption). When

designing conjoint choice experiment as confounded fed&iit is necessary

1. to determine how to assign treatment combination to lsdléckassure main

effects and lower order interactions are not confoundeH lliick and,
2. to determine how to identify choice sets (Yong, 2004).

Since two treatment combination are included in a choicergeinformation on
a factor will be obtained if a choice set contains alterrestiwith the same level
of an attribute. Thus, for each choice set we should choaséréatment com-
binations so that no two alternatives have the same levehyffactor. Again,
since some of the effects will be confounded with the blockeanfounded fac-
torial design, the conjoint choice designs were extendethe¢ouse of partially
confounded factorial designs, which are called as Part@adinfounded Factorial
Conjoint Choice Experiment (PCFCCE) designs. In this methioere will be at

least two replicates and each replicate does not sharerteecfounded effects.
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This approach allows some information on the confoundestedfto be obtained
partially from other replicates except the replicates whesnsist of the blocks

they are confounded with. Therefore, all the effects canstienated.

3.1.1 Identifying Blocks

Let n be the number of factor, andbe the number of independent defining ef-
fects, to develo@™ designs, we first arrange the treatment combinations imo th
required block size in a confounded factorial. Suppose wdrderested in con-
structing2” factorial designs confounded 24 blocks ¢ < n), where each block
contains exactlg"? treatment combinations. We selecindependent defining
effects (or contrasts) to be confounded, where by “indepetidve mean that
no effect chosen is the generalized interaction of the ethdhe blocks may
be generated by the use of thadefining contrasts and the modular equations
Ly, Ly, ...., L, (mod 2) associated with these effects. By doing tRi5— p — 1
other effects will be confounded with blocks. These efferts generalized in-
teraction of those independent effects initially chosen. One must ensure that
the[p + (2? — p — 1)] effects to be confounded with blocks are not effects that
might be non-negligible. Failing to do this will cause theimand lower order

interaction effects to be biased.

3.1.2 Identifying choice sets

The second aspect of design construction involves setechinice sets so that the
criterion of all alternatives representing different tackevels, discussed above,
is met. For this condition to hold, both alternatives in aickset must be com-
plements of each other. For example 001010 and 110101 argleomnts. To
ensure each treatment combination has its complement isatme block, it is
necessary for the word length of all defining contrasts to\mnewhere word
length is the number of letters (the name of the factors aehby 1,2, ....k or

A, B, ....) in the defining contrast.

Let us consider an example of single replicatedesign (32 treatment

combinations) with five factors (A, B, C, D, E, F) confounda@i = 4 blocks of
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2°=2 = g treatment combinations. The defining contrasts are ABCDBQIE.
A represent factor 1, B represent factor 2, C representf&t represent factor
4 and E represent factor 5. Ther@fs-2—1 = 1 generalized interaction, giving
by ABCD x BCDE = AB?C?D?E = AE. The linear combinationg; and
L, corresponding to both defining contrasts are:

Ly =2 + 23 + 23 + 24 and Ly = 29 + 23 + 24 + @5 (41)

wherez; is the level (0 or 1) for the' factor. Each of the 32 treatment com-
binations will yield a particular pair of values ef = L; (mod 2) andr, =

Ly (mod 2), that is(ry, ) = (0,0),(0,1),(1,0) or (1,1). Treatment combi-
nations with samér;, ;) are assigned to the same block as shown in Table 3.1
below. Notice that the word length formed by the 2 definingtcasts is even
and when all word lengths of the defining contrasts are eveatrhent combina-
tions and their respective complement are in a same blocthisrexample, the

treatment combination (00000) and its complement (111del bath in block 1.

(r1, 72) (0,0) (0,1) (1,0) (1,1)
Block 1 Block 2 Block 3 Block 4
0000011117 | 11000001171 | 1000001111 | 0100010111
0110010017 | 10100010171 | 1110000011 | 0010011011
0101010101 | 1001001101 | 1101000101 | 00010111017
0011011001 | 1111000001 | 1011001001 | 0111010001
Table 3.1 Blocks Design

To apply the design in Table 3.1 to CCE, a separate quesirensalevel-
oped for each block. Each questionnaire contains 4 chotsengeere a treatment
combination is paired with its complement to form a choide @meeded, respon-
dents may be grouped to form blocks. For example a questi@nfoa a block
could be assigned to panel or some other blocking criter@aveyer, if blocking

is not feasible, respondents can be randomly assigned sbigueaires.
3.1.3 The use of CFCCE.xIsm

It is easy to implement the CFCCE block design in the prevgulssection using
Excel VBA 2007. The implementation called CFCCE.xIsm.
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1. Open the file CFCCE.xIsm.

2. To enable the macro, click on the “Option” button and cleotEnable this

content”. Then, click “OK” to close the window.
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Figure 3.1 Begin

3. The first worksheet “Begin” displays a textbox with théetibf this project,
“Designing Confounded Factorial Conjoint Choice ExpemieClick on
the textbox to enter. You will be taken to the worksheet, I'Fac” as shown

in Figure 3.2.
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Figure 3.2 Full Fac

4. Enter the number of Factors into cell B1, the number of preehelent defin-

ing contrastsp, into cell B2, and the name of theattributes together with
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it's low and high levels into cell A17, B17 and C17 respediive
5. Click on “Step 1” to construct th&" factorial combination.

6. Step 2 is to forne? of blocks. Each combination is followed by it's com-
pliment. Before clicking on Step2, you need to enter thendependent
defining contrast into cell C3, C4,.... C(3+P-1). Click ontéf2”, the cor-

responding blocks will be displayed in worksheet “Block Gona”.

7. Click on the “CCE” button. The conjoint choice set will thbe displayed
in worksheet “Choice set”. Note that each choice set is diggl in a ran-

domized ordered as shown in Figure3.3.

@E 9 - o e -"\- > Cmmn-comn
= | Home | Insert Page layout  Formulas Data Review  View
;"j ‘?‘c“ Calibri < -] [= ,:| SiWrap Text ‘General
o 152 Copy |B‘ = I‘I-H‘. .||é§,-&v| lz:. =| = e ]
> Format Painter D= = = erge s center - [ B - % 5 ||%8 2
Clipboard i) Font £} Alignment £ Number i
Al @ £|
| 4 A B | Cc D El | F | G | H I B
Li:l
2 4
TR - |
4
5 |Survey form Survey form
6 | 1 Qption A Option B Option C 17 Option A Option B OptionC
7 |Ram Warrantee
8 |Flexibility Ram
9 |Battery Memary
10 Warrantee Camera
11 |Memory Battery
12 |36 Flexibility
13 |Price Price
14 Camera 3G
15
16|
17 |survey form Survey form
18 2 Option A Option B Option C 18 Option A QOption B Option C
13 |Memory Memary
20 Ram Price
21 |Flexibility Battery
22 Warrantee Camera
23 |Camera Ram
24 3G Warrantee
25 |Battery Flexibility
ﬁﬁrfgm_ Full_Fac - Block_Combina | Choice set Review _ Randomized 12 Factor ,~ 11 Factor .~ 10 Fackor
Ready |
Figure 3.3 Choice set

8. In order to include the grid line for all the choice sets.ick#d on “Re-
view”. The complete design questionnaires will be dispthge shown in

Figure 3.4.

9. Click on Save button on this page to save the questiormaire
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Option8_|Option ] 17 OptionA | Option8 [option ] 33 OptionA_ | Option8 [Option ]

No | Neither Ram 168 s00M8 [ Neither Flexibility | Yes No [ nNeither
shour  [option A Memory 168 500M8  [option Al Memory 168 s500M8  [option Al
1 or Camera M M or Price 1750 2250 or
s00Mm8  [optiong Battery | 10hour shour [options Warrantee 2 1 Option 8
No Flexibility No Yes Ram 168 500 M8
1750 price 2250 1750 Camera M ERY]

Option8_|Option (] 18 OptionA | Optiong |option ] 34 OptionA | Optione |option ]
500 MB Memory 1GB 500 MB Camera M Y
S00MB | Neither Price 2250 1750 | Neither Warrantee 2 1 Neither

No |OptionA Battery | 10hour shour  [option Al price 1750 2250  |option A
o Camera M 5-M or Memory 168 500 M8 or
5-M  [options| Ram 168 soom8  [options Flexibility | Yes No  |optiong

Figure 3.4 Review

3.1.4 Visual basic routines

Traditionally, in physical and engineering sciences, ticars have been used to
identify important factors and effects that will be furtfevaluated in more com-
plete designs with fewer factors. However, it is common f&€@E to be con-
ducted only once with no follow up experiments. Thus it isfus® have CCE
designs that allow for unbiased estimation of all effectaisingle experiment
while keeping to a minimum, the number of choice sets thgiaedents must
answer. In this regard, there has been no work on CCE dedighsatiow for
estimation of all effects, while keeping the number of cle@ets respondent must
answer to a minimum. This is where confounded factorial CE&ghs are most
useful. An advantage of confounded factorial conjoint ceaxperiments is that
it is easy to construct since confounded factorial is wethkn in statistics. The

defining contrasts are easy to obtain, and thus the choicaséie easily obtained.

Yong (2004) used CCE to conduct a survey to access the congugefe
erences for rib-eye steak characteristics. The effectgioé gountry-of-origin
labeling, marbling, tenderness guarantee, tracealbileetdrame labeling, class
discipline and the possibility of receiving a gift on predfaces toward beef rib-
eye were found to have significant impact on consumer pretee In addition,
the large number of significant interactions indicated thiétg to evaluate these
interactions with confounded factorial conjoint experimtsedemonstrated the im-

portance of using these experimental designs.
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The visual basic routines presented below provides a quagktasconstruct

CFCCE VBA produce the corresponding survey questionnaires

Sub Full_FAC()
'Full_FAC: To Construct 2°n Factorial Conbinations.
'Number of Factor
n = Sheetl.Cells(1, 2)
'Construct 2°n Factorial Conbinations
Sheetl.Cells(1, 4) = "Full Factorial Combination”
For j =1 Ton
i=1
For k =1To 2" (- 1)
Forr=1To 2" (n -
Sheetl.Cells(1 +

i=i+1

S
+
-
n
-

Next r
Forr=1To 2" (n -}
Sheetl.Cells(1 + i, 4 +j) =0
i=i+1
Next r
Next k
Next j
"Construct Conbination Code
For k =1To 2 " n

code = 0
For j=1Ton
code = Sheetl.Cells(1 + k, 4 + ) * 10 © (n - j) + code
Next j
Sheetl.Cells(1 + k, 4) = code
Next k

" Number of p independent difining contrasts
p = Sheetl.Cells(2, 2)
For j=1To p
Sheetl.Cells(2 + j, 2) = j
Next j
End Sub

Sub block_n_combina()
'block_n_combina: To form 2°p of blocks, ecah combination i s followed
by it's compliment.
n = Sheetl.Cells(1, 2)
p = Sheetl.Cells(2, 2)
For j=1Top
Sheetl.Cells(1, 4 + n + j) = Sheetl.Cells(2 + j, 2)
For k =1 To 2 " n
i = Sheetl.Cells(2 + j, 3)
Li=0
Forr =1 To n

31



If i-10 " (n -r) < 0) Then
=i
Else
i=i-10"(n -1
If (Sheetl.Cells(1 + k, 4 + r) = 1) Then
Li=Li+1
End If
End If
Next r
Sheetl.Cells(1 + k, 4 + n + j) = L_i Mod 2
Next k
Next j
'To assign number to the blocks
Forj=1To 2" "n
Block = 0
For k =1 To p
If (Sheetl.Cells(1 + j, 4 + n + k) = 1) Then
Block = Block + 2 ~ (k - 1)
End If
Next k
Sheetl.Cells(1 + j, 4 + n + k) = Block + 1
Next j
Sheet2.Range("A1:FF100000").ClearContents
Sheet2.Cells(3 + 2 = (n - p), 1) = "Original Blocks"
'To assign each combination to the corresponding block and e ach

combination is followed by it's compliment

Forj=1To2"p
Sheet2.Cells(3 + 2 ~(n - p), 1 + j) = j
i=1

For k =1 To 2 " n
If (Sheetl.Cells(1 + k, 4 + n + p + 1) = j) Then
Sheet2.Cells(3 + 2 “ (n - p) + i, 1 + j) = Sheetl.Cells(1 + k, 4)
i=i+1
End If
Next k
Next j
Sheet2.Cells(1, 1) = "Rearranged Blocks"
Forj=1To 2 " p
Sheet2.Cells(1, 1 + j) = j
Fork =1To2 " (n-p-1)
Sheet2.Cells(1 + 2 * k-1, 1 + j) = Sheet2.Cells(3 + 2~ (n -
p) + k 1 +1)
Sheet2.Cells(1 + 2 * k, 1 +j) = Sheet2.Cells(4 + 2 " (n - p +
1) -k, 1+
Next k
Next j
Application.Goto reference:=Sheet2.Range("A1")
End Sub

Sub project_choice_set()
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Sheet3.Range("A1:EE500").ClearFormats
Sheet3.Range("A1:EE500").ClearContents
Sheet4.Range("A1:G500").ClearContents
Sheet6.Range("A1:EE500").ClearContents
‘project_choice_set: Construct conjoint choice set
n = Sheetl.Cells(1, 2)
p = Sheetl.Cells(2, 2)
‘'use rearrange code, n use 4 loopping(j, k, iii & r), which loo pping
iii to do the Randomized
Forj=1To 2 " p

Fork =1To2 " " (n-p-1)

Sheet3.Cells((k - 1) * (n + 4) + 5, -1 * 5 + 1) = "Survey form"
Sheet3.Cells((k - 1) * N+ 4)+6, (-1 * 5+ 1)=(G-1)
* 2" (n-p-1) +Kk
Sheet3.Cells((k - 1) * N+ 4)+6, (-1 * 5 + 2) = "Option A"
Sheet3.Cells((k - 1) * (n+4)+6, (-1 * 5 + 3) = "Option B"
Sheet3.Cells((k - 1) * (n+4)+6, (-1 * 5 + 4) = "Option C"
project = Sheet2.Cells(2 * Kk 1+ )
For I =1 Ton
Sheet4.Cells(l, 1) = Rnd()
Sheet4.Cells(l, 2) = |
Sheet4.Cells(l, 3) = |
Sheet4.Cells(l, 4) = WorksheetFunction.RoundDown(proje ct /
10 " (n - 1), 0)
If (Sheet4.Cells(l, 4) < 1) Then
Sheet4.Cells(l, 5) = 1
Else
Sheet4.Cells(l, 5) = 0
End If
project = project - Sheet4.Cells(l, 4) * 10 " (n - 1)

Next |

Sheet4.Range("A:B").Sort keyl:=Sheet4.Columns("A")
Sheet4.Range("B:C").Sort keyl:=Sheet4.Columns('B")
Sheet4.Range("B:E").Sort keyl:=Sheet4.Columns("C")

racode = 0
cbcode = 0
cpcode = 0

Forr =1 To n
RA = Sheetd.Cells(r, 2)
CB = Sheet4.Cells(r, 4)
CP = Sheet4.Cells(r, 5)

Sheet3.Cells((k - 1) * N+4) +6+r (-1 * 5+ 1) =
Sheetl.Cells(RA + 16, 1)

Sheet3.Cells((k - 1) * N+4) +6+r (-1 * 5 +
1).Interior.Color = Sheetl.Cells(RA + 16, 1).Interior.Co lor

Sheet3.Cells((k - 1) *» N+4)+6+r (-1 * 5+ 2) =
Sheetl.Cells(RA + 16, 2 + CB)

Sheet3.Cells((k - 1) * N+4) +6+r (-1 * 5 +
2).Interior.Color = Sheetl.Cells(RA + 16, 2 + CB).Interior .Color

33



Sheet3.Cells((k - 1) *» N+4)+6+r (-1 * 5 + 3) =
Sheetl.Cells(RA + 16, 2 + CP)

Sheet3.Cells((k - 1) * N+4) +6+r (-1 * 5 +
3).Interior.Color = Sheetl.Cells(RA + 16, 2 + CP).Interior .Color

racode = RA * 10 " (n - r) + racode

cbcode = CB * 10 ~ (n - r) + cbhcode

cpcode = CP * 10 ~ (n - r) + cpcode

Next r

Sheet6.Cells(k + 2, j) = racode

Sheet6.Cells(2 *» k+ 1, 2+ 2" p-1+j) = chcode

Sheet6.Cells(2 * k+ 2, 2+2"p-1+]j = cpcode

Next k
Next j
Sheet6.Cells(2, 1) = "Randomized Code"
Sheet6.Cells(2, 2 + 2 ~ p) = "Randomized Projection”
Application.Goto reference:=Sheet3.Range("A1")
End Sub

3.2 Questionnaire Design
Application of using2™ partial confounded factorial design used in the conjoint
choice experiment was constructed to study consumer'saetes about Tablet

for University Students.

Atablet is great multipurpose equipment for college andensity students.
The tablet is convenient to carry, it is a tool that combineotebhook and smart
phone, itis also useful in word-processing, Internet sgrfemtertainment, digital
books, SMS, etc.

In this study, eight attributes of tablet with two level eaghre used to
evaluate consumer’s purchasing decisions toward tableisbhg PCFCCE. The
associated attributes are price (factor A), 3G (factor Byrenty (factor C), inter-
nal memory (factor D), flexibility (factor E), life of batter(factor F), quality of
camera (factor G) and Ram (factor H) as shown in Table 3.2.

Three defining contrast are used to construct eight blockeef32 for each repli-
cate. The defining contrasts are: ABCDEF, DEFG and CDEH fglicate I, and
ABCD, ABEF and ABCDEFGH for replicate Il. For each replicdbere are 8

fractions and each fraction contained 16 choice sets. Hamile& set consisted of
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Attributes | Low level High level
1 Price RM 2250 RM 1750
2 3G No Yes
3| Warranty 1 year 2 year
4| Memory 32GB 64GB
5 | Flexibility No Yes
6 | Battery 8 hours 10 hours
7| Camera | 3-Megapixel| 5-Megapixel
8 Ram 512MB 1GB

Table 3.2 Attributes of the Tablet

three options, two tablet descriptions and a neither.

The word lengths of all defining contrasts are even, then gaetment
combination has its complement in the same block. All thattrent combina-
tions are arranged in such a way that each pair of complimembmations is
assigned to the same choice set. This is to ensure that nlapwdrievels will
occur in each choice set. The differences between attribuéés are informative.
The tables in Appendix A showed ti2& design of replicate | followed by repli-

cate Il.

In addition, the orders of the choice sets and the attribatesandom-
ized to avoid the response bias. Each student answered icéd®is where one
choice set served as an internal reliability check. It isus#d in the analysis of
confounded factorial CCE but is used to check if the respotsdanswered the

guestions sincerely or not. A set of the survey forms is hgdan Appendix B.

Each student was responded to 17 choice sets with 3 altezeaach but
only 16 choice sets were used in the data analysis. Henae, éine 19,448 re-
sponses in total with each block of students responded td@&lfoice sets x
3 alternatives) responses. Therefore, there are 48 oluspreportions for each

block or fraction and a total 768 observed proportions.

3.2.1 Questionnaire construction using visual basic
Below we will show the procedures to construct replicate hieve the defining

contrasts were: ABCDEF, DEFG and CDEH, by using CFCCE.xsoonstruct
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the corresponding survey questionnaires.

1. Open the file CFCCE.xIsm. To enable the macro, click on tption”
button and choose “Enable this content”. Then, click “OK"dose the
window. The first worksheet “Begin” displays a textbox wiltetitle of this
project, “Designing Confounded Factorial Conjoint Choegperiment”.

Click on the textbox to enter. You will be taken to the workshe

2. Since we have eight factors, enter 8 in cell B1, three irddpnt defining
contrasts, enter 3 in cell B2, and the name of the 8 attritoggsther with
it's low and high levels into cell A17, B17 and C17 respedinas shown
in Figure 3.5.

A B 5
Number of Factors 8
p
1

ndependent Defining Contrasts

1

2

g

4

:
6

7

s
9

10

1

12

13

14

15

16 Factor

17 Price

18 |3G

19 Warrantee
20 Memory
21 Flexible
22 pattery
23 Camera
24 RAM

Figure 3.5 Enter number of factor, number of defining comsraad attributes

3. Click on “Step 1” to construct th2™ factorial combination. Step 2 is to
form 23 of blocks. Each combination is followed by it's complimee-
fore clicking on Step2, we need to enter the 3 independemntidgfcontrasts
ABCDEF, DEFG and CDEH into cell C3, C4,.... C(3+P-1). Ent&@DEF
as 11111100, DEFG as 11110 and CDEH as 101001. Click on “Stiya2
corresponding blocks will be displayed in worksheet “Bldeambina” as

shown in Figure 3.6.

36



A B c

1 Number of Factors 8

2 P 3

3 |Independent Defining Contrasts 1 11111100
4 2| 11110
ﬁ

7

:

9

10

11

12

13

Figure 3.6 Enter generalized interaction

4. Click on the “CCE” button. The conjoint choice set will thbe displayed
in worksheet “Choice set”. Note that each choice set is digal in a ran-
domized ordered. In order to include the grid line for all thwice sets.
Clicked on “Review”. The complete design questionnairdbhveidisplayed

as shown in Figure 3.7. Click on Save button on this page te s&/ques-

tionnaires.
= = — - asTa e
Font Alignment Number Styles el
£]
c ) E F G H ! 3 K L ™ N
==
Survey form| rm|
Option8_|Option ] 17 OptionA | Option8 [option ] 33 OptionA_ | Option8 [Option ]
500 M8 Warrantee 2 1 36 Y N
No | Neither Ram 168 s00M8 [ Neither Flexibility | Yes No [ nNeither
shour  [option A Memory 168 500M8  [option Al Memory 168 s500M8  [option Al
1 or Camera M M or Price 1750 2250 or
s00Mm8  [optiong Battery | 10hour shour [options Warrantee 2 1 Option 8
No Flexibility No Yes Ram 168 500 M8
1750 price 2250 1750 Camera M ERY]
M 36 Yes No Battery 10hour 8hour
ch. ch
Survey form|
Option8_|option ] 18 OptionA | options _[option ] 3 OptionA_ | options_[option ]
500 M8 Memory 168 500 M8 Camera M 5M
500M8 [ Neither price 2250 1750 | Neither Warrantee 2 1 Neither
No |OptionA Battery | 10hour shour  [option Al price 1750 2250  |option A
1 or Camera M 5-M or Memory 168 500 M8
5-M  [options| Ram 168 soom8  [options Flexibility | Yes No  |optiong

Figures 3.7 Review

3.3 Efficiency of PCFCCE versus CCFCCE

In CCFCCE, same defining contrasts are used to construct@&ef@r all repli-
cates. Thus, not all the effects can be estimated. HowevECRE uses dif-
ferent defining contrasts to construct CCE for differentiogpes. Thus, all the
effects can be estimated and hence more information can taget by using
PCFCCE. We would expect that PCFCCE were be more efficient@@FCCE.
D-efficiency will be used to compare the efficiency between®CE and CCFCCE.
In this study,D-error is defined by:

D —error = (det(Cov(B)))/™ = det(X’E[W|y]X))_1l/m (42)
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wherem is the number of parametersn X' E[WW |y] X is the information matrix.

In the absence of data, we assume the following valugs of

Case B

I 1 for all elements i3
Il -1 for all elements i3

[l | mixing of 1 and -1 for elements i@

exp (X;3)
1 4 exp (X18) + exp (X208)’

computed to generate the respond varidblevhereY ~ Multinomial(mwy, mo, 3 =

Base on the assumed values®hfr; = i=1,21s
1 — m — m). A sample of size 25 is drawn. This procedure is repeated for
R =100 times.

The expected efficiency measure is
Es(D — error) = Es(detCov(3)V/™ = Eg(det(X'E[W|y)X)~""". (43)

This expectation is approximated by

i(del{X’[va(Y)]lX DY /R (44)
r=1
Table 3.3 shows thé-errors (D-efficiencies) for several CCFCCE and

PCFCCE designs with 3 different cases as described abovéharmbrrespond-
ing efficiency gains (% gains). Based on the results, two mbsens can be
made, first, when the number of factors increase,/#herror decrease. For in-
stance in case |, when the number of factor increases fronv6ttee D-error of
CCFCCE design fop = 2 decreases from 0.0166 to 0.0044, similarly iherror
of PCFCCE design decreases from 0.0080 to 0.0022. This tesldls for other
cases. This implied that the more the factors in a desigmimtire efficiencies will

be gained.

Second, PCFCCE designs are more efficiency than CCECCHwedibis
can be seen from the positive % gainZinerror and smalleD-error of PCFCCE

when compare to th®-error CCFCCE designs. For instance in casef, design
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with p = 1, the D-error for CCFCCE design is 0.0172, versus fherror for
PCFCCE is 0.0082, this indicate that a 52.33% gain inftherror of PCFCCE
design. All the other designs also show that PCFCCE desigves &t least 50%

gain in D-error.

D-error for D-error for % Gain in

Case P | CCFCCE Design PCFCCE Design D-error

I 261 1 0.0172 0.0082 52.33%

2 0.0166 0.0080 51.81%

I 271 2 0.0044 0.0022 50.00%

3 0.0045 0.0022 51.11%

[l 261 1 0.0151 0.0072 52.32%

2 0.0151 0.0072 52.32%

[l 271 2 0.0091 0.0044 51.65%

3 0.0092 0.0045 51.09%

1l 261 1 0.0099 0.0048 51.52%

2 0.0097 0.0046 52.58%

1" 271 2 0.0052 0.0025 51.92%

3 0.0052 0.0025 51.92%

1l 281 3 0.0027 0.0013 51.85%
1l 291 3 0.0014 0.0007 50%

Table 3.3D-error calculation for PCFCCE Design versus CCFCCE Design

According to Toubia and Hauser (2007), one of the criterfani@ximum
efficiency is the corresponding errab{error) is minimized. Results above indi-
cated that, thé-errors for PCFCCE designs are smaller than those of CCFCCE
designs. Therefore, we can conclude that PCFCCE designsmaeeefficient than
CCFCCE designs. This is due to the ability of partially canfded factorial de-

signs that can estimate confounded effects from otheraatel with increasing
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efficiency of the PCFCCE design.
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CHAPTER 4

ANALYSIS FOR PARTIALLY CONFOUNDED FACTORIAL CONJOINT
CHOICE EXPERIMENTS

The use of Partially Confounded Factorial Conjoint Choigpétiment (PCFCCE)
is consistent with random utility theory. For each choiceaseonsumer must
choose between two products each with a different set ofymtcattributes or nei-
ther. Probably, the consumer chooses the alternative anglest utility. A random

utility function, U;,,; may be expressed by:

Uisei = Visej + €isej (i =1,...16; s=1,....,8;, c=1,...,16; j =1,...3),
(45)
whereU,,.; is the s consumer’s utility of choosing alternativefrom the ¢
choice set of the'" block, Vise; 1S the systematic portion of the utility function,
ande;;.; is the random component. The probability that a consumercividose

alternative; for a particular choice set is given by:

Prob{;j is chosen = prob{ Vie.; + €isej > Visear + €isa, foralll € Cig.}

whereC;,. is the relevant choice set.

If the random components are assumed to be independent Wthrdoel

distribution, the multinomial logit model follows:

Prob{;j is chosef = .
7€C;sk

If virs; IS assumed to be linear in the parameters, it may be decomhpote
additive parts so that the utility of an alternative may beresented as a linear
function of its own attributes. The model equation for theteynatic component
of the utility, V;,.;, may be expressed as

‘/iscj = X;scjﬁ (46)
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wherex;,.; is the vector of attribute levels, arftlis a vector of parameter coeffi-
cients to be estimated. This additive decomposition allegisnation of interac-

tion term if the design permits.

With PCFCCE, independence is not a realistic assumptiaresach sub-
ject will answer a number of choice sets causing correlasiomong responses
within subjects and because subjects are grouped into $lblkch will cause
correlation among subjects. To account for the correladimong responses, we
can allow some of the parameters in the multinomial logit eldd be random
effects and to vary across subjects and blocks. By condiigpan the random
effectsu = (u} u), uj,;) whereu, is the random effects due to bloak, is the
random effects due to the subjects within blocks apglis the random effects due
to the choice sets with subjects and blocks. Tihe assumed to be a multivariate
normal distributionV (0, D), whereD is the covariance matrix for the random

effectsu.

The form of the models is:
Visci|Wi, Wis, W; ~ indep. multinomialr, my, 7s3)
16 S 16 3 Yiscj
Syisesiu(Yisej|[w) = [L2 [Too [ i1 Tisej - (47)

W, W, W, ~ MVN (mean =0, variance = ¥g, ¥g, ¥J)

The density function can be modified as
16 S 16 3 Yiscj
fyi.scjlu(yl'80j|u) = [L2 o T2 Hj:l Tisci
16 S 16 ise Yiscl ioe Yisc2

Tisc3

- Hzlgl Hf:l Hiil{exp [Z?:l Yiscj IOg (%) + log(ﬂisc3):| }
(48)
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where 6;;.; = log (%), b(Oisc;) = log(l+2§:1 exp(0)), a(gp) =1
(49)

Let Tiscj = E[Yiscj|U]7 then
9(min) = log (22) (50)

- Xiscj//6 + Ziscj/u
16 S 16
fyiscj\u(ywcﬂu) =12 =TTy
2 2

(Xiscjlﬁ + Ziscj/u) - log(l + Z eXp(xiscj//6 + Ziscj/u))] (51)

€xXp [Yiscl
=1 7=1

J

This model belong to the class of generalized linear mixedetw

4.1 PCFCCE Monte Carlo Newton-Raphson
The likelihood for the model:

L= TLS T TTE S Fylu) « f(u)du
= Hzlil Hf:l Hiil f{exp [Z?:l Yiscj (Xiscj,/6 + Ziscj,u)] (52)

—log(1 + Z?Zl exp(Xisej' B + Zisej 1) } f (1) du.

We use Monte Carlo Newton-Raphson to estimate the parameter

For the metropolis algorithm, a Candidate distributign(u) must be se-
lected, from which potential new values are drawn and thegence function

that gives the probability of accepting the new value. Theeptance function is:

(53)

Ak(u*,U) — min (1 fU|Y(u*|Y7B7¢7D)hU(u))

7 fU|Y(u|ya /67 ¢, D)hU(u*)
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whereu* = (uy,us,....,u}, Ugy1, -..., uy), Which is the candidate new value and

has all entries equal to the previous value exceptthe

Thus the acceptance function is

foiy @ ly:B.0Dhu(w)  THE TIS TIRS fy,ju(yilu*sB8,0) fu(w*|D) fu(uD)
Joy (ulyiB¢.Dho (w) TIE TISL TS, Sy, u(yilwsBeg) fu(u* | D) fu(u* D)

— Hiil HSS:I Hiil fy1\1L(YZ‘U*7ﬁ7¢)

TLS T TS fyyu(yilwiB.e) (54)
= Hilil Hf:1 Hiil
exp [ s ('t — ) — o (o e )
Again, Newton-Raphson was used to estimate the coefficieats
gty = g+ (X'EW|y]X) ' X'EWA(y — ply].  (55)

whereW = {4[v(u)g.(1)]*}, A = {ag,(p)} and that¥, A andy. are all function
of v with all parameters evaluated@t 6.

With the analog to Newton-Raphson were used as below:

1. Choose starting valyg® andD©. Setm = 0.

2. GenerateV values,u®, @, ..., u™), from the conditional distribution of

u giveny using the Metropolis algorithm described previously.

(a) Calculate
Uty = g 4+ (X'EWy]X) ' X'EWA(y — p)ly]. (56)

(b) DO"+1 which maximizes /N S | In f,(u*)|D)

(c) Setm = m + 1.

3. If convergence is achieved, decl@e ") andD (™) to be maximum like-

lihood estimators (MLE’s); otherwise, return to step 2.
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4.1.1 The Metropolis-Hastings algorithm

Applying Metropolis-Hastings algorithm to generating siated samples of ran-
dom effects vectorsy, is a little more involved, depending on the complexity of
the random effects structure. For the generalized lineaednmodel structure,
where only a random intercept is modeled, a random effects vector is generated
at each step of the Markov chain. The random effects veci®(u, us, ...., u,),
wheren is the number of subjects or clusters. For example, if we vagfenerate

a single random effects for each ofsubjects, there will béV random effects
vectors(one for each Monte-Carlo simulation), Whegjé is the random effect for

thesth subject at thgth Monte-Carlo simulation.

We use one of the Hasting methods for this algorithm whenatget dis-
tribution is multi-dimensional . Since the target disttiba is multi-dimensional,
as in the situation when we hawverandom effects to sample at thith Monte-
Carlo iteration. Choose candidate values; and compare the new values to
the originalu; valuesi = 1,...., n all at once, i.e. ], u},.... , u') versus

(w1, Uz, ..y Un).
The acceptance probability was neatly formulated by Mag2ill(1997) for
generalized linear mixed model as follows:
1. Initializeuw = (uq, ug, ... ,u,) = (0, 0, ....,0)
2. Randomly generate ~ MV N (0, D)

3. Acceptu* = (uj, ul,...., u;) with probability A, where

* . . fury (w*y;8,6,D)hy (u)
Ap(u,u) = man (1’ Forx (uly:B.6.D )hU(U*)>

= mun|l LS, l_[sszll_[iil fyitu(yilu®38,8) fu(u”|D) fu(u[D)
PGS TS TSy fygpu(yilwsBed) fu(u*| D) fu(w*|D)

. f ilu yz‘u 7:3 ¢)
= min (1, IS Hs L m>
(57)
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fyiu(Vilu®:8,0)

FyiuVilwB8)
2 / /

2 o / !, ,% 1+Zj:1 exp(xiscj ﬁ"‘ziscj u)
P [ 2y Yises (Binef 1~ sy u”) — log (1+Z?=1exp(Xiscj’mziscj’u*)

where

(@ u = (uj, ub,...., u;) with probability A, else

(0) w = (u1, s, ..., u,) With probabilityl — A

Repeat 2 and 3 sequentially far sample of time of the vectat.

4.2 Result

A survey in the form of partially confounded conjoint cho@geriment was con-
ducted to collect the data of respondent’s preferencesgi attributes of tablet.
There are §* = 256) descriptions (treatment combinations) of the prodad it
is impossible for a respondent to answer all the descriptigvith the use of Con-
joint Choice Experiment (CCE), information on attributesaciated with respon-
dents preference or choice can be obtained without askicig regpondent more
than a moderate number of choice sets. PCFCCE divides tloeiptesns within
each replicate into eight fractions of each with 16 choide.sEwo replicates are
used and the partial information of effects that are confleahwith blocks in a

replicate can be obtained from another replicate.

Students from Faculty of Engineering and Science (FES) andlgy of Cre-
ative Industry (FCI) of University Tunku Abdul Rahman weilgosen randomly
as the respondents for this survey. There were 406 studentgiie two faculties
with each responded only once to the survey. In average eactioh was re-
sponded by about 26 students. Each student was respondédhoite sets with
3 alternatives each but only 16 choice sets were used in theadalysis. Hence,
there were 19,448 responses in total with each block of stsdesponded to 48
(16 choice sets x 3 alternatives) responses. Thereforees there 48 observed

proportions for each block or fraction and a total 768 obsémproportions.

From the result obtained in Table 4.1, all main effects @r8G, War-

ranty, etc.) and some of the first-order interation effeBrsce and 3G, Price and
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effect betahat [secovbhait.ratio p.value

Intercept 1.033058] 0.03583| 28.835391| 0.000000
Price 0.113969] 0.01415] 8.056083| 0.000000
3G 0.087323] 0.01414 6.175731| 0.000000
Warranty 0.122852| 0.01414] 8.687167| 0.000000
Nemaory 0.120599] 0.01415| 8.522988| 0.000000
Flexibility -0.078389] 0.01414] -5.543231| 0.000000
Battery 0.088316] 0.01415] 6.240339| 0.000000
Camera 0.095795] 0.01414] 6.772586| 0.000000
Ram 0.111921] 0.01416| 7.906782| 0.000000
Price 3G 0.198660] 0.03319] 5.843569| 0.000000
Price Warranty 0.095742) 0.03321] 2.719382| 0.0063533
Price Memary 0.006384| 0.03514] 0.181674| 0.855845
Price Flexibility -0.077230| 0.03538] -2.182906| 0.029079
Price Battery -0.084591| 0.03511] -2.409034| 0.016023
Price Camera 0.059764| 0.03514] 1.700720| 0.039044
Price Ram -0.027483] 0.03502] -0.784712| 0.432652
3G Warranty 0.062154| 0.03517| 1.767031] 0.077270
3G Memory 0.016593] 0.03308] 0.473046| 0.636136
3G Flexibility -0.107495] 0.03323] -3.051036| 0.002230
3G Battery 0.018248| 0.03506| 0.520438| 0.602776)
3G Camera 0.008321] 0.03508| 0.237177| 0.812527
3G Ram -0.024801] 0.03456] -0.709487| 0.478048

Warranty Memory 0.110092] 0.03481| 3.162345| 0.001572
Warranty Flexibility] -0.073833| 0.03507| -2.105291] 0.035305
Warranty Battery 0.010350| 0.03489| 0.296686| 0.766716
Warranty Camera 0.011680) 0.03438| 0.334826| 0.737767

Warranty Ram -0.018433] 0.03476] -0.330263| 0.295947
Memory Flexibility | 0.006945( 0.03499] 0.198500| 0.842660)
Memaory Battery -0.000853] 0.03478] -0.024533| 0.930428
Memaory Camera 0.043259] 0.03476| 1.244336| 0.213421
Memaory Ram -0.083192| 0.03464] -2.401634| 0.016350

Flexibility Battery 0.137263| 0.03495| 3.927655| 0.000087
Flexibility Camera |-0.105389| 0.03455| -3.015294] 0.002577

Flexibility Ram -0.032843] 0.03483] -0.941639| 0.340387
Battery Camera -0.063018] 0.03481] -1.810560| 0.070233
Battery Ram 0.010713] 0.03470] 0.308719| 0.757545
Camera Ram -0.032223| 0.03470] -0.928727| 0.353065

Table 4.1 Result

Warranty, Price and Ram, etc.) were statistically signifi¢p-value< 0.05). The
estimates of the elements8f the standard errors of the estimates and the p-value
are also provided in Table 4.1. The significant first-ordéenaction effects are
price and 3G, price and warranty, price and flexibility, prand battery, 3G and
flexibility, warranty and memory, warranty and flexibilitpemory and ram, flex-
ibility and battery and flexibility and camera. These coédfits were estimated
based sum to zero restriction. Thus, the other coefficiepitsimown in the table
can be obtained using this restriction. For instance, tledficaent for lower price

of tablet, is 0.114. Since there are only two level for the@of tablet, the higher

price of tablet is -0.114. Similarly, the coefficients fohet effects were obtained

a7



in the same manner.

Base on the results, the estimation of all the main effects wepected. For
instance, consumer are prefer lower price tablet, the ttaide have 3G, longer
duration warranty, higher capacity memory, consumer prsfple tablet, longer
life of battery, higher megapixel tablet and high capacitiRdM. The main ef-
fects of the attributes may be interpreted using the estichetefficients. Base on
the table, the effect of lower price of tablet computer i98B + 0.114 = 1.147)
and the odds of choosing it is'(*” = 3.149), while the effects of higher price of
tablet computer is (1.033 - 0.114 = 0.919) which translatéd an odds of (-1
= 2.507). Thus the odds ratio for a consumer choosing thettalfien the lower
price tablet versus higher price tablet is (3.149/2.50725@). This also indicates
that the odds of a respondent choosing a lower price tabl@56limes the odds

of a respondent choosing a higher tablet.

Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
Lower Price 0.114 1.147 3.149 1.256
Higher Price| -0.114 0.919 2.507

Table 4.2 The value of least square mean, odds and oddsoapode

Base on the result, the effect of tablet with 3G is 1.120 ardaitids of
choosing it was 3.066, while the effects of tablet with no 836G.046 which trans-
lated into an odds of 2.575. Thus the odds ratio for a consehwsing the tablet
with 3G versus with no 3G tablet is 1.191. This also indicat=spondent prefer
the tablet with 3G.

Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
With 3G 0.087 1.120 3.066 1.191
Without 3G| -0.087 0.946 2.575

Table 4.3 The value of least square mean, odds and oddsoaB&f
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Base on the result, the effect of 2 year warranty of tabletmater is 1.226
and the odds of choosing itis 3.177, while the effects of I yearanty of tablet
computer is 0.910 which translated into an odds of 2.485sThe odds ratio for a
consumer choosing the tablet when 2 year warranty tablstuget year warranty
tablet is 1.279. This also indicated respondent preferdodgration warranty of

tablet.

Coefficient| Least Square Meah Odds | Odds Ratio
Intercept 1.1033

2 Year warrantyy  0.123 1.226 3.177 1.279
1 Year warranty, -0.123 0.910 2.485
Table 4.4 The value of least square mean, odds and oddsoatigirranty

Base on the result also shown that the effects of 64GB menfaibtet
computer is 1.154 and the odd of choosing it is 3.170, whieettiects of 32GB
memory of tablet computer is 0.910 which translated into @ @f 2.490. Thus
the odds ratio for a consumer choosing the tablet with 64GBiamg tablet ver-
sus 32GB tablet computer is 1.273. this also indicated redgat prefer larger

capacity of memory.

Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
64GB Memory 0.121 1.154 3.170 1.273
32GB Memory| -0.121 0.912 2.490

Table 4.5 The value of least square mean, odds and oddsaatiteimory

The tablet with flexibility mean Android tablet, while tableith non flexi-
bility mean Apple tablet. Result shown that the effect ofifddity tablet is 0.955
and the odds of choosing it is 2.598, while the effects of nenrilfility tablet
is 1.111 which translated into on odds of 3.039. Thus the odtis for a con-
sumer choosing the tablet when with flexibility tablet vexrsion flexibility tablet
is 0.855. This indicated consumer are prefer Apple tabletentban Android
tablet.
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Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
Flexibility -0.0784 0.955 2.598| 0.855
Non Flexibility 0.0784 1.111 3.039

Table 4.6 The value of least square mean, odds and oddsaattekibility

The result of the effect of battery life to the tablet showattbonsumer
prefer longer battery life. The odd of the effects of 10 hdaldet is 3.069, while
the odd of the effects of 8 hours tabletis 2.572. Thus the cattisfor a consumer
choosing the tablet with 10 hours battery life versus 8 hbattery life tablet is

1.193.

Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
10 hours battery life  0.088 1.121 3.069 1.193

8 hours battery life| -0.088 0.945 2.572
Table 4.7 The value of least square mean, odds and oddsoatatftery life

Base on the result, tablet with 5-megapixel camera are nwongetitor than

tablet with 3 megapixel camera. Because the result of theatdufor a consumer

choosing the 5 megapixel tablet versus 3 megapixel tablePikl.

Coefficient| Least Square Meah Odds | Odds Ratio
Intercept 1.1033
5-Megapixel| 0.096 1.129 3.092 1.211

3-Megapixel| -0.096 0.921 2.512
Table 4.8 The value of least square mean, odds and oddsaattamera

Finally the result of the effects of the Ram of the tablet sh@ensumer
preferred higher capacity Ram tablet. Result shown thatffieet of LGB Ram of
tablet is 1.145 which translated into on odds of 3.142, wihikeeffect of 500MB
Ram of tablet is 0.921 which translated into on odds of 2.91# odd of the 1GB

Ram versus 500MB Ram is 1.251.
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Coefficient| Least Square Mean Odds | Odds Ratio
Intercept 1.1033
1GB Ram 0.112 1.145 3.142 1.251

500MB Ram| -0.112 0.921 2.512

Table 4.9 The value of least square mean, odds and oddsoatkam

The odd ratio for a respondent choosing the product with 3Gugewithout
3G is 1.772 when the price was low. When the price is high, tieeratio for a
respondent choosing the product with 3G versus no 3G is Q.6I2is indicated
that when the price of tablet is low, consumer were more ameckabout 3G as

compared when the price of tablet is high.

Least Squares Mean 0Odds Odds Ratio

Pricg 3G, 1.433 4.191 1.772
Pricg 3G, 0.861 2.366
Pricg 3G, 0.633 1.884 0.672
Price,3G, 1.030 2.802
Table 4.10The value of least square mean, odds and odd$aaRace versus
3G

Odd ratio (Price vs 3G)
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Figure 4.1 Odd ratio (Price vs 3G)
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The odd ratio for a respondent choosing the product with 2 yearanty
versus 1 year warranty is 1.525 when the price is low. Whemtioe higher, the
odd ratio for a respondent choosing the product with 2 yeaisamty versus 1
year warranty is 1.072. This indicated that when the pridevisthe consumers
are more concern about the warranty. This is true as whenrtte is low, the
warranty may not be granted, thus the consumers are moreroabout the

existence of the warranty.

Least Squares Mean 0Odds Odds Ratio

Pricg Warranty 1.358 3.888 1.525
Pricg Warranty, 0.936 2.550
PriceWarranty 0.954 2.596 1.072
Price,Warranty, 0.884 2.421
Table 4.11 The value of least square mean, odds and odd$arRoce versus
Warranty

QOdd ratio (Price vs Warranty)
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Figure 4.2 Odd ratio (Price vs Warranty)
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The odd ratio for a respondent choosing Android tablet \&rsople tablet,
when price of tablet is low is 0.7404. At high price tablete thdd ratio for a
respondent choosing Android versus Apple tablet is 0.987is ihdicated that
when the price is high, the consumers are more concerned Hi®uahoice be-

tween Android and Apple tablet.

Least Squares Mean 0Odds Odds Ratio

Price Flexibility, 0.997 2.709 0.740
Price Flexibility 1.297 3.660
Price Flexibility, 0.913 2.491 0.987
Price Flexibility, 0.926 2.523
Table 4.12 The value of least square mean, odds and odd$aaRace versus
Flexibility
Odd ratio (Price vs Brand)
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Figure 4.3 Odd ratio (Price vs Brand)
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The odd ratio for respondent choosing the tablet with 10 sidattery life
versus 8 hours battery is 1.008 when the price of tablet is Wven the price of
tablet was high, the odd ratio for a respondent choosingabiett with 10 hours
battery life versus 8 hours battery life is 1.412. This iradéd that when the price

is high, the consumers more concerned about the life oftyatte

Least Squares Mean Odds Odds Ratio

Pricg Battery 1.151 3.162 1.008
Price Battery, 1.143 3.136
Price Battery 1.092 2.979 1.412
Price Battery, 0.7466 2.110
Table 4.13 The value of least square mean, odds and odd$aaRace versus
Battery

Odd ratio (Price vs Battery)
3.5

3 ————_______
25

15

05

Low Price-Pricel High Price-PriceD

== == 10Hours Battery LFe-Batteryl

BHours Battery Life-BatteryD

Figure 4.4 Odd ratio (Price vs Battery)
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The odd ratio for a respondent choosing Android tablet \v&eispple tablet
is 0.689 for tablet with 3G. When the tablet with no 3G, the odib for a re-
spondent choosing Android tablet versus Apple tablet i61L.0’his indicates that
consumers who choose Apple tablet will be more concernedtahe existence

of 3G.

Least Squares Mean 0Odds Odds Ratio

3G, Flexibility 0.934 2.545 0.689
3G, Flexibility, 1.307 3.694
3G Flexibility, 0.975 2.652 1.061
3Gy Flexibility 0.916 2.500
Table 4.14 The value of least square mean, odds and odd$aa86G versus
Flexibility

Odd ratio (3G vs Brand)
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Figure 4.5 Odd ratio (3G vs Brand)
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The odd ratio for a respondent choosing the product with 64&8us 32GB
is 1.544 when the warranty is 2 years. When the warranty isat, ylee odd ratio
for a respondent choosing the product with 64GB versus 3Z58B049. This
indicates that respondents who concerns about the duiatibe warranty is also
concern about memory source. As the duration from 1 yeaeasss to 2 years,
the odds values for choosing the product with 64GB memory32&B memory
increase. Thus, most of the respondents who preferred 2 wearranty will have

higher preferences on 64GB tablet.

Least Squares Mean Odds Odds Ratio

Warranty Memory, 1.3731 3.9477 1.5441
Warranty Memoryy 0.9387 2.5566
Warranty,Memory, 0.9342 2.5451 1.0491
WarrantyyMemoryy 0.8862 2.4260

Table 4.15 The value of least square mean, odds and oddsaa¥arranty
versus Memory

Odd ratio (Warranty vs Memaory)
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Figure 4.6 Odd ratio (Warranty vs Memory)
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The odd ratio for a respondent choosing Android tablet \v&efguple tablet is
0.743 when the warranty of tablet is 2 years. When the warrahtablet is 1
years, the odd ratio for a respondent choosing Android talelesus Apple tablet
is 0.983. This indicated consumer will choose Apple tabidgten the duration of
warranty are longer. When shorter duration of warranty &biet, consumer also
will choose Apple, but of the consumer will shift to Andrombiet, Because the
odd ratio for a respondent choosing Android tablet versuglépablet increase

when the duration of warranty decrease.

Least Squares Mean Odds Odds Ratio

Warranty Flexibility 1.008 2.739 0.743
Warranty Flexibility 1.304 3.685
WarrantyFlexibility | 0.902 2.464 0.983
WarrantyFlexibility 0.919 2.506

Table 4.16 The value of least square mean, odds and oddsaa¥arranty
versus Flexibility

Odd ratio (Warranty vs Brand)
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Figure 4.7 Odd ratio (Warranty vs Brand)
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The odd ratio for a respondent choosing product with 1GB Rersus 500MB
Ram is 1.064 when the internal memory of tablet is 64GB. Wheninternal
memory of tablet is 32GB, the odd ratio for a respondent cimgggroduct with
1GB Ram versus 500MB Ram is 1.470. This indicated resposdeind choose

32GB of memory are more concerned about the RAM.

Least Squares Mean 0Odds Odds Ratio

Memory,Ram 1.185 3.027 1.064
Memory,Ram, 1.123 3.073
MemoryRam 1.105 3.020 1.470
Memory,Ram, 0.720 2.054
Table 4.17 The value of least square mean, odds and oddsaaNtemory
versus Ram
Odd ratio (Memory vs Ram)
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Figure 4.8 Odd ratio (Memory vs Ram)
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For a respondents choosing Android tablet, the odd ratidl@hours bat-
tery life tablet versus 8 hours battery life tablet is 1.5%4hereas, a respondent
choosing Apple tablet, the odd ratio for 10 hours battesytéblet versus 8 hours
battery life tablet is 0.916. This indicates that for consusrwho choose Android

tablet, they will be more concerned about the battery life.

Least Squares Mean 0Odds Odds Ratio

Flexibility,Battery 1.175 3.238 1.554
Flexibility ;Battery, 0.734 2.084
Flexibility \Battery 1.068 2.909 0.916
Flexibility ,Battery, 1.155 3.175

Table 4.18 The value of least square mean, odds and odd$aaktexibility
versus Battery

Odd ratio (Brand vs Battery)
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Figure 4.9 Odd ratio (Brand vs Battery)
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For arespondents choosing Android tablet, the odd rati6-fdegapixel cam-
era versus 3-Megapixel camera is 1.554. Whereas, a respsrat®osing Apple
tablet, the odd ratio for 5-Megapixel camera versus 3-Meghpamera is 0.916.
This indicates that for consumers who choose Android tatitely will be more

concerned about the quality of camera.

Least Squares Mean 0Odds Odds Ratio

Flexibility;Camera 1.175 3.238 1.554
Flexibility,Camera 0.734 2.084
Flexibility,Camera 1.068 2.909 0.916
Flexibility,Camerg 1.155 3.175

Table 4.19 The value of least square mean, odds and odd$aaktexibility
versus Camera

Odd ratio (Brand vs Camera)
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Figure 4.10 Odd ratio (Brand vs Camera)
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CHAPTER 5

CONCLUSION

Conjoint choice experiments help researchers understangbople make com-
plex judgments such as purchase decisions and producttiealuay posing a
series of choices about products or services. After theeyufor is designed,
then the respondent is asked to choose a series of choicev/kbete the task is to
choose the most preferred alternative from a series of elsats. Conjoint choice
designs are frequently based on single fractions of futbliaal designs that gen-
erally do not allow estimation of interaction effects, ha@nplex aliasing and
produce biased estimates of main effects when interaciieneot negligible. As
an alternative to fractional factoriat®? confounded factorial designs for conjoint
choice experiments with the purpose of estimating mairceffand first order in-
teractions has been developed by the author in previoug.stadhis study, the
visual basic routines was presented and provided a quicktvagnstruct con-
founded factorial conjoint choice experiment produce tbeesponding survey

guestionnaires.

In this dissertation, we also studied the efficiency betweertially Con-
founded Factorial Conjoint Choice Experiment (PCFCCE)susrCompletely
Confounded Factorial Conjoint Choice Experiment (CCFCB¥using D-error.
Result founded out that PCFCCE is 50% gain in D-error. SORR&ECCE is more
efficiency by CCFCCE. Since as we know, in partially confoeshéactorial gain

more information than confounded factorial factorial desi

In this study, consumer preference on tablet was condusiad #CFCCE
design. A28 PCFCCE design was applied to 8 attributes of the tablet. Tate 8
tributes were : Price, 3G, Duration of Warranty, Capacitjemory, Flexibility,
Battery life, Quality of Camera and Ram. Data were colledg@sking respon-

dents to answer a questionnaire of 17 choice sets and 3alt@a® each. A total
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of 406 respondents were responded to the questionnaire.

CCFCCE design allows estimation of main effects and intevaeffects.
Since some of the effects will be confounded with the blocksampletely con-
founded factorial design, the conjoint choice design wdsreded to use of par-
tially confounded factorial design, which is call PCFCCE 2A partially con-
founded factorial design with two replicate was applied GECin this study.
If all the responses were assume to be independent, thenutimamial logit
model follows. While in this study, within-subjects, bloeKects and choice set
were treated as random effect in the model, and hence we hatieomial mixed
model. This model belongs to the class of generalized limeged models. In this
dissertation, we used the Monte Carlo Newton-Raphson rdetiral Metropolis-
Hastings algorithm to generate random effects. R Codes wsad to generate
the Monte Carlo Newton-Raphson procedures. Convergamagsts of main and
interaction effects were obtained. Estimation was done amreffects and first
order interactions, higher order interactions are negtect-rom the result ob-
tained, all the main effects and ten first order interacti@nsagnificant (p-value
< a=0.05). The significant first-order interaction effects price and warranty,
price and flexibility, price and battery, 3G and flexibilityarranty and memory,
warranty and flexibility, memory and ram, flexibility and tey and flexibility

and camera. These coefficients are estimated based suno t@ggiction.

The main effects of the attributes may be interpreted udiegestimated
coefficients. The effect of flexibility was 0.955 and the oddighoosing it was
2.598, while the effects of not flexibility was 1.111 whichrslated into an odds
of 3.039. The odds ratio for a consumer choosing the tabletwthe tablet is
flexible versus not flexible was 0.855. This also means the ofl@ respondent
choosing a flexible tablet was 0.855 times the odds of a relpurchoosing the
not flexible tablet. Similarly, the odds of choosing a tahigth 3G was 1.191
times of the odds of choosing a tablet without 3G. The odd$obsing a tablet
with longer duration warranty was 1.279 times of the oddshafosing a tablet

with short duration warranty.
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The significant interaction effects indicated that inchglinteractions in the
model was important. The significant effects between pnckvearranty showed
that the odd ratios for a respondent choosing a 2 years warvansus 1 year
warranty was 1.525 when the tablet with lower price. Whenoslgg a higher
price tablet, the respondent choosing a 2 years warranguselr year warranty
was 1.072. This means that respondents will pay more attetdiwarranty, when

the tablet price was low.

In the Monte Carlo Newton-Raphson procedures, the matriketecond
order derivative in this study was a square matrix of dimamdi2,992. This is
consider a really huge matrix. In the R, we have to use “Spéirgenction for
the square matrix to reduce memory usage to avoid out of mearaor, else the
computer will out of memory. In the procedures, MCMC samte svas 200
for first 19 iteration, 500 for iteration between 20-39 an@Q@or each iteration
after 39. When the sample size increases, the time consumeadch iteration
increases. Around 250 iterations were implemented to estirall the fixed and
random effects in the procedures of our study. Hence, 7 day®ce were needed
to complete the estimation when using R. Procedures thatechrte the time of

estimation should be recommended in future research.

In addition, in the Monte Carlo Newton-Raphson proceduties,struc-
ture of variance components in the models were based on aomdpgymmetry
structure. Future research that use other variance steustue as Autoregressive
(AR1), Toeplitz (TOEP) and Unstructured (UN) may be usedrdeoto increases

the efficiency.
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APPENDIX Al 2% DESIGN OF REPLICATE |

1

2

3

4

3

6|

7

8

11111111
0

11111001
110/

11111101
10

11111011
100

11111110
1

11111000
111

11111100
11

11111010
101

11110010
1101

111710100
1011

11110000
1111

11110110
1001

11110011
1100

11110101
1010

11110001
1110

11110111
1000

11101010
10101

11101100
10011

11101000
10111

11101110
10001

11101011
10100

11101101
10010

11101001
10110

11101111
10000

11100111
11000

11100001
11110

11100101
11010

11100011
11100

11100110
11001

11100000
11111
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11011
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11011110
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11011010
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11011100
100011

11011001
100110
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1010100
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1111111

L0001
1111011
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10000111
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10000001
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1111010
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1111100
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APPENDIX A2 2% DESIGN OF REPLICATE Il

1

2

3

4

5

5]

7

8

11111111
0

11101110
10001

11111010
101

11101011
10100

11111110
1

11101111
10000

11111011
100/

11101010
10101

11111100
11

11101101
10010

11111001
110/

11101000
10111

11111101
10

11101100
10011

11111000
111

11101001
10110

11110011
1100

11100010
11101

11110110
1001

11100111
11000

11110010
1101

11100011
11100

11110111
1000

11100110
11001

11110000
1111

11100001
11110

11110101
1010

11100100
11011

11110001
1110

11100000
11111

11110100
1011

11100101
11010

11001111
110000

11011110
100001

11001010
110101

11011011
100100

11001110
110001

11011111
100000|

11001011
110100

11011010
100101

11001100
110011

11011101
100010

11001001
110110

11011000
100111

11001101
110010

11011100
100011

11001000
110111

11011001
100110

11000011
111100

11010010
101101

11000110
111001

11010111
101000

11000010
111101

11010011
101100]

11000111
111000

11010110
101001

11000000
111111

11010001
101110

11000101
111010

11010100
101011

11000001
111110

11010000
101111

11000100
111011

11010101
101010

10101010
1010101

10111011
1000100

10101111
1010000

10111110
1000001

10101011
1010100

10111010
1000101

10101110
1010001

10111111
1000000

10101001
1010110

10111000
1000111

10101100
1010011

10111101
1000010

10101000
1010111

10111001
1000110

10101101
1010010

10111100
1000011

10100110
1011001

10110111
1001000

10100011
1011100

10110010
1001101

10100111
1011000

10110110
1001001

10100010
1011101

10110011
1001100

10100101
1011010

10110100
1001011

10100000
1011111

10110001
1001110

10100100
1011011

10110101
1001010

10100001
1011110

10110000
1001111

10011010
1100101

10001011
1110100

10011111
1100000

10001110
1110001

10011011
1100100

10001010
1110101

10011110
1100001

10001111
1110000

10011001
1100110

10001000
1110111

10011100
1100011

10001101
1110010

10011000
1100111

1000100y
1110110

10011101
1100010

10001100
1110011

10010110
1101001

10000111
1111000

10010011
1101100

10000010
1111101

10010111
1101000

10000110
1111001

10010010
1101101

10000011
1111100

10010101
1101010

10000100
1111011

10010000
1101111

10000001
1111110

10010100
1101011

10000101
1111010

10010001
1101110

10000000
1111111

68




APPENDIX B R-CODE

library(MASS)
library(SparseM)

Fkkkkk

# construct X matrix

M_X=function(number_choice,x,num_z,p,r)

{
i=0
while(i<ncol(x)/2/(2"p *T))
{
j=0
while(j<2’p  *r1)
{
c_X=rep(1,num_z[i+1])%x%
t(x[,(2°p Pk *242%j+1):(2°p *rxi *242% [+2)])
if(i==0 & j==0)
{X=c_X}
else
{X=rbind(X,c_X)}
=i+l
}
i=i+1
}
return(X)
}

# construct Y matrix
M_Y=function(num_c,y,X)
{
i=0
while(i<ncol(x)/2)
{
c_y=rep(0,num_c-1)
j=0
while(j<num_c-1)
{
c_Y=c.y
c_Y[j+1]=1
if(i==0 & j==0)
{y=t(rep(c(c_Y).y[(num_c *i+j+ 1))}
else
{Y=cbind(Y,t(rep(c(c_Y),y[(num_c *i+j+1)])))}
=i+
}
Y=cbind(Y,t(rep(c(c_y),y[(num_c *i+j+1)])))
i=i+1
}
return(Y)
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# construct Z matrix
M_Z=function(number_z, num_c,Y)
{
i=0
while(i<(ncol(t(number_z))))
{
z=matrix(1,number_z[i+1] * 16,1)%x%matrix(1,num_c-1,1)
if (i==0)
{z=2}
else
{Z=block_i(as.matrix.csr(Z),as.matrix.csr(z))}
i=i+1
}
return(z)
}
# construct Z_i matrix
M_Zi=function(z_ij,number_z,num_c)
{
=1

for(i in seq(1,ncol(t(humber_z)),1))

{
r=1
zij=matrix(0,16 * number_z[il,number_z[i])
for(j in seq(1,ncol(t(number_z)),1))
{
for(k in seq(1,number_z[(i)]))
{
zij[r,z_ij[rr]]=1
r=r+1
rr=rr+1
}
}
if (i==1)
{Zij=zij%x%matrix(1,num_c-1,1)}
else
{Zij=block_i(as.matrix.csr(Zij),as.matrix.csr(zij%x %matrix(1,num_c-1,1)))}
}
return(Zij)

# construct Z_ij matrix

M_Zij=function(number_z,num_c)

{
for(i in seq(1,ncol(t(humber_z)),1))
{
zijk=diag((number_z[i] * 16))
if(i==1)

70



{Zijk=zijk%x%matrix(1,num_c-1,1)}
else
{Zijk=block_i(as.matrix.csr(Zijk),as.matrix.csr(zij
}
return(Zijk)

# calculate mean

M_Mean=function(X,B,num_choice,U,Ui,Ui},Z,Zi,Zij)

{

etazexp(X% * %B+Z%%U+Zi% %Ui+Zii% * %Uij)

m_m=t(matrix(eta,number_choice-1,nrow(eta)/(number_

b_m=(1+m_m[,1]+m_ml[,2])%x%matrix(1,number_choice-1,

mean=eta/b_m

return(mean)

# construct covariance of Y

CV_matrix=function(mean,number_choice,number_z)

{

k%x%matrix(1,num_c-1,1)))}

choice-1)))

i=0
while(i<2’p  *1)
{
a=t(mean[(sum(number_z[0:i]) * 32+1):(sum(number_z[0:(i+1)]) *32)])
A=diag(c(a *(1-a)))
mm=t(matrix(a,number_choice-1,ncol(a)/(number_choic e-1)))
B=diag(c(-mm[,1] * mm[,2]))%x%(matrix(1,number_choice-1,number_choice- 1)
-diag(number_choice-1))
if(i==0)
{w=(A+B)}
else
{w=Dblock_i(as.matrix.csr(w),as.matrix.csr(A+B))}
i=i+1
}
return(w)

# Block Design

block_i=function(Z,zz)

{

#

TF=as.matrix.csr(matrix(0,nrow(Z),ncol(zz)))
T=cbind(Z,TF)
BR=as.matrix.csr(matrix(0,nrow(zz),ncol(Z)))
B=cbind(BR,zz)

TB=rbind(T,B)

return(TB)

Metropolis Algorithm
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Metropolis=function(nsam,Z,Zi,Zij,su,sui,suij)
{
U=matrix(0,2 *nsam,ncol(Z))
Ui=matrix(0,2 * nsam,ncol(Zi))
Uij=matrix(0,2 * nsam,ncol(Zij))
U[1,]J=rnorm(ncol(U),0,sqrt(su))
Ui[1,]=rnorm(ncol(Ui),0,sqrt(sui))
Uij[1,]=rnorm(ncol(Uij),0,sqrt(suij))
for(i in seq(2,2 *nsam,1))
{
U[i,]J=rnorm(ncol(U),0,sqrt(su))
Ui[i,]=rnorm(ncol(Ui),0,sqrt(sui))
Uij[i,]=rnorm(ncol(Uij),0,sqgrt(suij))

if(runif(1,0,1)>alpha(U[i,],U[(i-1),], Ui[i,], Vi[(i- 1), Vij[i,J, Vij[(i-1).]1))

{
U[i,]1=U[(i-1),]
Uifi,]=Vi[(i-1),]
Uiji,1=uij[(i-1),]

}

return(cbind(U[(nsam+1):(2 *nsam),],Ui[(nsam+1):(2 *nsam),],Uij[(nsam+1):(2

# Acceptance Function

alpha=function(ul,u2,uil,ui2,uij1,uij2)

{
etal=X%=* %B+(Z% %c(ul)+Zi% *%c(uil)+Zij% *%c(uijl))
eta2=X%=* %B+(Z% %c(u2)+Zi% *%c(ui2)+Zij% *%c(uij2))
m_m1l=t(matrix(etal,number_choice-1,nrow(etal)/(numb er_choice-1)))
m_m2=t(matrix(eta2,number_choice-1,nrow(eta2)/(numb er_choice-1)))
b_ml=(1+exp(m_m1[,1])+exp(m_m1[,2]))
b_m2=(1+exp(m_m2[,1])+exp(m_m2[,2]))
pl=exp(t(Y) =etal-log(b_m1)%x%matrix(c(1,0),2,1))
p2=exp(t(Y) =eta2-log(b_m2)%x%matrix(c(1,0),2,1))
test=prod(p1/p2)

return(min(1,test))

# Include interaction effects in to X matrix

interaction=function(x)

{
i=1
while(i<nrow(x))
{
j=i+l
while(j<nrow(x)+1)
{
int_x=x[i,] *X[j,]
if (==2)
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{INT_X=int_x}
else
{INT_X=rbind(INT_X,int_x)}
=i+l
}
i=i+1
}
return(INT_X)

# MCNR Generalized Linear Mixed Models
Mcmc_glmm=function(y,x,num_z,p,r,z_ij)
{
number_choice=ncol(t(y))ncol(x)
X=t(x)%x%(matrix(c(-1,1),2,1))
x=t(rbind(t(x),interaction(t(x))))
x=t(cbind(1,x))
B=rep(0.01,nrow(x))
X=M_X(number_choice,x,number_z,p,r)
Y=M_Y(number_choice,y,x)
Z=M_Z(number_z,number_choice,Y)
Zi=M_Zi(z_ij,number_z,number_choice)
Zij=M_Zij(number_z,number_choice)
su=1
sui=1
suij=1
Con=1
fa=0
k=1
while(Conb)
{

if(k40) {nsam=200} else {nsam=1000}

if(k20) {nsam=50}

Uij=Metropolis(nsam,Z,Zi,Zij,su,sui,sulij)

U=Uij[,1ncol(Z)]

Ui=Uij[,(ncol(Z)+1)(ncol(Z)+ncol(Zi))]

Uij=Uij[,(ncol(Z)+ncol(Zi)+1)(ncol(Z)+ncol(Zi)+ncol

j=0

S=rep(0,nrow(X))

Su=0

Sui=0

Suij=0

while(jncol(t(Ui)))

{
mean=M_Mean(X,B,number_choice,U[j+1,],Ui[j+1,],Uij[
s=(Y-t(mean))
w=CV_matrix(mean,number_choice,number_z)
if(==0) {W=w} else {W=W+w}
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S=S+s
Su=Su+1ncol(2)t(U[j+1,])%%U[j+1,]
Sui=Sui+1ncol(Zi)t(Ui[j+1,])%%Ui[j+1,]
Suij=Suij+1ncol(Zij)t(Uij[j+1,])%%Uij[j+1,]
Fitl
}
W=W21/ncol(t(Ui))
S=S1/ncol(t(Ui))
Su=Su/ncol(t(V))
Sui=Sui/ncol(t(Ui))
Suij=Suij/ncol(t(Uij))
B1=B+(solve(as.matrix(t(X)%%W%%X),t(X)%%c(S)))
if (k40)
{
test=max(abs(B-B1)/(abs(B)+0.001))
test2=abs(su-Su)/(su+0.001)
test3=abs(sui-Sui)/(sui+0.001)
test4=abs(suij-Suij)/(suij+0.001)
tcov=0.0001
}
else
{
test=max(abs(B-B1)/(abs(B)+0.001))
test2=abs(su-Su)/(su+0.001)
test3=abs(sui-Sui)/(sui+0.001)
test4=abs(suij-Suij)/(suij+0.001)
tcov=0.005
}
if (test<tcov & test2<tcov & test3<tcov & testd<tcov)
{
Con=6
}
else
{
su=Su
sui=Sui
suij=Suij
B=B1
W_old=diag(solve(as.matrix(t(X)%%W%%X))) 0.5
print(k)
print(B)
print(test)
print(test2)
print(test3)
print(test4)
print(c(su,sui, suij))
fa[k]=su
k=k+1
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}

print(done estimation)
print(B1)

print(su)

print(sui)

print(suij)

return(B1)
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APPENDIX C SURVEY FORMS

Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of uemisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet gurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.
Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
1 Option A Option B Option C 2 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Warrantee 2year lyear
Memory 64GB 32GB Neither Camera 5-Megapixel | 3-Megapixel Neither
Flexible Y N Option A Memory 64GB 32GB Option A
3G Y N or 3G Y N or
Warrantee 2year lyear Option B Battery 8hour 10hour Option B
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
RAM 1GB 500MB Flexible N Y
Battery 10hour 8hour RAM 500MB 1GB
Choice O O O Choice O O O
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Survey form Survey form
3 Option A Option B Option C 4 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible N Y
3G Y N Neither Battery 10hour 8hour Neither
Memory 32GB 64GB Option A 3G Y N Option A
Flexible Y N or Price 1500-2200 1800-2500 or
RAM 500MB 1GB Option B Warrantee 2year lyear Option B
Battery 8hour 10hour Memory 32GB 64GB
Price 1500-2200 1800-2500 RAM 1GB 500MB
Warrantee 2year lyear Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
Survey form Survey form
5 Option A Option B Option C 6 Option A Option B Option C
Memory 64GB 32GB Memory 64GB 32GB
Camera 3-Megapixel | 5-Megapixel Neither Battery 10hour 8hour Neither
RAM 500MB 1GB Option A Camera 3-Megapixel | 5-Megapixel | Option A
Price 1500-2200 1800-2500 or Price 1500-2200 1800-2500 or
Flexible Y N Option B Flexible N Y Option B
Warrantee lyear 2year Warrantee lyear 2year
Battery 8hour 10hour RAM 1GB 500MB
3G Y N 3G Y N
Choice O O O Choice O O O
Survey form Survey form
7 Option A Option B Option C 8 Option A Option B Option C
3G Y N 3G Y N
Price 1500-2200 1800-2500 Neither Warrantee lyear 2year Neither
Warrantee lyear 2year Option A Price 1500-2200 1800-2500 Option A
Flexible Y N or RAM 500MB 1GB or
Memory 32GB 64GB Option B Flexible N Y Option B
RAM 1GB 500MB Battery 8hour 10hour
Battery 10hour 8hour Memory 32GB 64GB
Camera 3-Megapixel | 5-Megapixel Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
9 Option A Option B Option C 10 Option A Option B Option C
Flexible Y N RAM 500MB 1GB
Warrantee 2year lyear Neither Warrantee 2year lyear Neither
3G N Y Option A 3G N Y Option A
RAM 1GB 500MB or Camera 3-Megapixel | 5-Megapixel or
Battery 8hour 10hour Option B Battery 10hour 8hour Option B
Memory 64GB 32GB Flexible N Y
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Camera 3-Megapixel | 5-Megapixel Memory 64GB 32GB
Choice O O O Choice O O O
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Survey form Survey form
11 Option A Option B Option C 12 Option A Option B Option C
Flexible Y N RAM 1GB 500MB
RAM 500MB 1GB Neither Camera 3-Megapixel | 5-Megapixel Neither
Battery 10hour 8hour Option A Flexible N Y Option A
Price 1500-2200 1800-2500 or Battery 8hour 10hour or
3G N Y Option B Memory 32GB 64GB Option B
Memory 32GB 64GB 3G N Y
Warrantee 2year lyear Warrantee 2year lyear
Camera 3-Megapixel | 5-Megapixel Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
13 Option A Option B Option C 14 Option A Option B Option C
Warrantee lyear 2year Memory 64GB 32GB
Camera 5-Megapixel | 3-Megapixel Neither Price 1500-2200 1800-2500 Neither
Price 1500-2200 1800-2500 | Option A RAM 1GB 500MB Option A
Flexible Y N or Camera 5-Megapixel | 3-Megapixel or
Memory 64GB 32GB Option B Warrantee lyear 2year Option B
RAM 500MB 1GB 3G N Y
Battery 10hour 8hour Battery 8hour 10hour
3G N Y Flexible N Y
Choice O O O Choice O O O
Survey form Survey form
15 Option A Option B Option C 16 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible N Y
Price 1500-2200 1800-2500 Neither Price 1500-2200 1800-2500 Neither
RAM 1GB 500MB Option A 3G N Y Option A
Warrantee lyear 2year or Memory 32GB 64GB or
Flexible Y N Option B Warrantee lyear 2year Option B
Memory 32GB 64GB Battery 10hour 8hour
3G N Y RAM 500MB 1GB
Battery 8hour 10hour Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.
Gender: Female (O Campus: FICT O

Male O FES O
Survey form Survey form
17 Option A Option B Option C 18 Option A Option B Option C
3G Y N Warrantee 2year lyear
Camera 3-Megapixel | 5-Megapixel Neither RAM 500MB 1GB Neither
Warrantee 2year lyear Option A Flexible N Y Option A
Battery 8hour 10hour or Battery 10hour 8hour or
Flexible Y N Option B Camera 3-Megapixel | 5-Megapixel | Option B
Memory 64GB 32GB 3G Y N
RAM 1GB 500MB Memory 64GB 32GB
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Choice O O O Choice O O O
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Survey form Survey form
19 Option A Option B Option C 20 Option A Option B Option C
3G Y N Camera 3-Megapixel | 5-Megapixel
Battery 10hour 8hour Neither Battery 8hour 10hour Neither
Memory 32GB 64GB Option A Flexible N Y Option A
RAM 500MB 1GB or Warrantee 2year lyear or
Price 1500-2200 1800-2500 Option B RAM 1GB 500MB Option B
Camera 3-Megapixel | 5-Megapixel Memory 32GB 64GB
Warrantee 2year lyear 3G Y N
Flexible Y N Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
21 Option A Option B Option C 22 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel RAM 1GB 500MB
Warrantee lyear 2year Neither Price 1500-2200 1800-2500 Neither
Flexible Y N Option A Battery 8hour 10hour Option A
3G Y N or Camera 5-Megapixel | 3-Megapixel or
Battery 10hour 8hour Option B Warrantee lyear 2year Option B
Memory 64GB 32GB Memory 64GB 32GB
RAM 500MB 1GB 3G Y N
Price 1500-2200 1800-2500 Flexible N Y
Choice O O O Choice O O O
Survey form Survey form
23 Option A Option B Option C 24 Option A Option B Option C
Memory 32GB 64GB Flexible N Y
RAM 1GB 500MB Neither Memory 32GB 64GB Neither
Camera 5-Megapixel | 3-Megapixel | Option A 3G Y N Option A
3G Y N or Battery 10hour 8hour or
Battery 8hour 10hour Option B Price 1500-2200 1800-2500 Option B
Price 1500-2200 1800-2500 Camera 5-Megapixel | 3-Megapixel
Flexible Y N RAM 500MB 1GB
Warrantee lyear 2year Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
25 Option A Option B Option C 26 Option A Option B Option C
RAM 1GB 500MB Memory 64GB 32GB
3G N Y Neither 3G N Y Neither
Price 1500-2200 1800-2500 | Option A Flexible N Y Option A
Flexible Y N or Price 1500-2200 1800-2500 or
Battery 10hour 8hour Option B RAM 500MB 1GB Option B
Memory 64GB 32GB Battery 8hour 10hour
Warrantee 2year lyear Warrantee 2year lyear
Camera 5-Megapixel | 3-Megapixel Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
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Survey form Survey form
27 Option A Option B Option C 28 Option A Option B Option C
Warrantee 2year lyear Warrantee 2year lyear
RAM 500MB 1GB Neither Flexible N Y Neither
Price 1500-2200 1800-2500 | Option A 3G N Y Option A
Flexible Y N or Price 1500-2200 1800-2500 or
3G N Y Option B Camera 5-Megapixel | 3-Megapixel | Option B
Memory 32GB 64GB Memory 32GB 64GB
Battery 8hour 10hour Battery 10hour 8hour
Camera 5-Megapixel | 3-Megapixel RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
29 Option A Option B Option C 30 Option A Option B Option C
Camera 3-Megapixel | 5-Megapixel Memory 64GB 32GB
3G N Y Neither Warrantee lyear 2year Neither
Price 1500-2200 1800-2500 | Option A RAM 1GB 500MB Option A
Flexible Y N or Price 1500-2200 1800-2500 or
Warrantee lyear 2year Option B Battery 10hour 8hour Option B
Memory 64GB 32GB Camera 3-Megapixel | 5-Megapixel
Battery 8hour 10hour Flexible N Y
RAM 500MB 1GB 3G N Y
Choice O O O Choice O O O
Survey form Survey form
31 Option A Option B Option C 32 Option A Option B Option C
Warrantee lyear 2year Battery 8hour 10hour
Price 1500-2200 1800-2500 Neither Warrantee lyear 2year Neither
3G N Y Option A Camera 3-Megapixel | 5-Megapixel | Option A
Camera 3-Megapixel | 5-Megapixel or RAM 500MB 1GB or
RAM 1GB 500MB Option B Flexible N Y Option B
Flexible Y N Price 1500-2200 1800-2500
Battery 10hour 8hour 3G N Y
Memory 32GB 64GB Memory 32GB 64GB
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
33 Option A Option B Option C 34 Option A Option B Option C
Price 1500-2200 1800-2500 Battery 8hour 10hour
Memory 64GB 32GB Neither 3G Y N Neither
Warrantee 2year lyear Option A RAM 500MB 1GB Option A
RAM 1GB 500MB or Warrantee 2year lyear or
3G Y N Option B Memory 64GB 32GB Option B
Camera 3-Megapixel | 5-Megapixel Camera 3-Megapixel | 5-Megapixel
Battery 10hour 8hour Price 1500-2200 1800-2500
Flexible Y N Flexible N Y
Choice O O O Choice O O O
Survey form Survey form
35 Option A Option B Option C 36 Option A Option B Option C
Warrantee 2year lyear Battery 10hour 8hour
Price 1500-2200 1800-2500 Neither Price 1500-2200 1800-2500 Neither
3G Y N Option A Memory 32GB 64GB Option A
Memory 32GB 64GB or 3G Y N or
Camera 3-Megapixel | 5-Megapixel | Option B Warrantee 2year lyear Option B
Battery 8hour 10hour Flexible N Y
Flexible Y N Camera 3-Megapixel | 5-Megapixel
RAM 500MB 1GB RAM 1GB 500MB
Choice O O O Choice O O O
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Survey form Survey form
37 Option A Option B Option C 38 Option A Option B Option C
Battery 8hour 10hour Battery 10hour 8hour
Memory 64GB 32GB Neither 3G Y N Neither
Price 1500-2200 1800-2500 Option A Warrantee lyear 2year Option A
Warrantee lyear 2year or Memory 64GB 32GB or
Flexible Y N Option B Price 1500-2200 1800-2500 Option B
RAM 500MB 1GB Camera 5-Megapixel | 3-Megapixel
Camera 5-Megapixel | 3-Megapixel RAM 1GB 500MB
3G Y N Flexible N Y
Choice O O O Choice O O O
Survey form Survey form
39 Option A Option B Option C 40 Option A Option B Option C
3G Y N Battery 8hour 10hour
RAM 1GB 500MB Neither Price 1500-2200 1800-2500 Neither
Flexible Y N Option A RAM 500MB 1GB Option A
Price 1500-2200 1800-2500 or Camera 5-Megapixel | 3-Megapixel or
Memory 32GB 64GB Option B Flexible N Y Option B
Camera 5-Megapixel | 3-Megapixel Memory 32GB 64GB
Battery 10hour 8hour Warrantee lyear 2year
Warrantee lyear 2year 3G Y N
Choice O O O Choice O O O
Survey form Survey form
41 Option A Option B Option C 42 Option A Option B Option C
Warrantee 2year lyear Flexible N Y
RAM 1GB 500MB Neither Camera 5-Megapixel | 3-Megapixel Neither
Memory 64GB 32GB Option A Warrantee 2year lyear Option A
3G N Y or 3G N Y or
Camera 5-Megapixel | 3-Megapixel | Option B Battery 10hour 8hour Option B
Price 1500-2200 1800-2500 Memory 64GB 32GB
Flexible Y N RAM 500MB 1GB
Battery 8hour 10hour Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
43 Option A Option B Option C 44 Option A Option B Option C
RAM 500MB 1GB Battery 8hour 10hour
3G N Y Neither Memory 32GB 64GB Neither
Warrantee 2year lyear Option A 3G N Y Option A
Camera 5-Megapixel | 3-Megapixel or Warrantee 2year lyear or
Flexible Y N Option B Flexible N Y Option B
Price 1500-2200 1800-2500 Camera 5-Megapixel | 3-Megapixel
Memory 32GB 64GB RAM 1GB 500MB
Battery 10hour 8hour Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
45 Option A Option B Option C 46 Option A Option B Option C
Camera 3-Megapixel | 5-Megapixel Flexible N Y
Price 1500-2200 1800-2500 Neither RAM 1GB 500MB Neither
Warrantee lyear 2year Option A Warrantee lyear 2year Option A
RAM 500MB 1GB or Price 1500-2200 1800-2500 or
Battery 10hour 8hour Option B Battery 8hour 10hour Option B
3G N Y 3G N Y
Flexible Y N Memory 64GB 32GB
Memory 64GB 32GB Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
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Survey form Survey form
47 Option A Option B Option C 48 Option A Option B Option C
3G N Y 3G N Y
RAM 1GB 500MB Neither Flexible N Y Neither
Camera 3-Megapixel | 5-Megapixel | Option A Battery 10hour 8hour Option A
Flexible Y N or Camera 3-Megapixel | 5-Megapixel or
Memory 32GB 64GB Option B Warrantee lyear 2year Option B
Battery 8hour 10hour RAM 500MB 1GB
Price 1500-2200 1800-2500 Memory 32GB 64GB
Warrantee lyear 2year Price 1500-2200 1800-2500
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf theaitglay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of uemsity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet gurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdsjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored dataet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

Gender: Female Campus: FICT
option for each feature. O P O

Male O FES O
Survey form Survey form
49 Option A Option B Option C 50 Option A Option B Option C
Memory 64GB 32GB Price 1500-2200 1800-2500
Battery 8hour 10hour Neither RAM 500MB 1GB Neither
Warrantee 2year lyear Option A Memory 64GB 32GB Option A
Price 1500-2200 1800-2500 or Flexible N Y or
3G Y N Option B Battery 10hour 8hour Option B
Camera 5-Megapixel | 3-Megapixel Camera 5-Megapixel | 3-Megapixel
Flexible Y N Warrantee 2year lyear
RAM 1GB 500MB 3G Y N
Choice O O O Choice O O O
Survey form Survey form
51 Option A Option B Option C 52 Option A Option B Option C
Battery 10hour 8hour Flexible N Y
Memory 32GB 64GB Neither 3G Y N Neither
Price 1500-2200 1800-2500 Option A Camera 5-Megapixel | 3-Megapixel | Option A
Camera 5-Megapixel | 3-Megapixel or Battery 8hour 10hour or
3G Y N Option B Memory 32GB 64GB Option B
Warrantee 2year lyear Price 1500-2200 1800-2500
Flexible Y N RAM 1GB 500MB
RAM 500MB 1GB Warrantee 2year lyear
Choice O O O Choice O O O
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Survey form Survey form
53 Option A Option B Option C 54 Option A Option B Option C
Flexible Y N Camera 3-Megapixel | 5-Megapixel
Memory 64GB 32GB Neither Flexible N Y Neither
Battery 10hour 8hour Option A Battery 8hour 10hour Option A
Warrantee lyear 2year or Warrantee lyear 2year or
RAM 500MB 1GB Option B Memory 64GB 32GB Option B
Camera 3-Megapixel | 5-Megapixel RAM 1GB 500MB
3G Y N 3G Y N
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
55 Option A Option B Option C 56 Option A Option B Option C
RAM 1GB 500MB RAM 500MB 1GB
Warrantee lyear 2year Neither Price 1500-2200 1800-2500 Neither
Memory 32GB 64GB Option A Memory 32GB 64GB Option A
Flexible Y N or 3G Y N or
Camera 3-Megapixel | 5-Megapixel | Option B Battery 10hour 8hour Option B
Price 1500-2200 1800-2500 Flexible N Y
3G Y N Camera 3-Megapixel | 5-Megapixel
Battery 8hour 10hour Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
57 Option A Option B Option C 58 Option A Option B Option C
3G N Y Flexible N Y
Camera 3-Megapixel | 5-Megapixel Neither RAM 500MB 1GB Neither
Price 1500-2200 1800-2500 Option A Warrantee 2year lyear Option A
RAM 1GB 500MB or 3G N Y or
Battery 10hour 8hour Option B Battery 8hour 10hour Option B
Memory 64GB 32GB Camera 3-Megapixel | 5-Megapixel
Warrantee 2year lyear Memory 64GB 32GB
Flexible Y N Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
59 Option A Option B Option C 60 Option A Option B Option C
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
3G N Y Neither 3G N Y Neither
Battery 8hour 10hour Option A Camera 3-Megapixel | 5-Megapixel | Option A
RAM 500MB 1GB or Memory 32GB 64GB or
Flexible Y N Option B Battery 10hour 8hour Option B
Warrantee 2year lyear Flexible N Y
Memory 32GB 64GB Warrantee 2year lyear
Camera 3-Megapixel | 5-Megapixel RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
61 Option A Option B Option C 62 Option A Option B Option C
Warrantee lyear 2year Flexible N Y
RAM 500MB 1GB Neither Warrantee lyear 2year Neither
Battery 8hour 10hour Option A Battery 10hour 8hour Option A
3G N Y or Memory 64GB 32GB or
Memory 64GB 32GB Option B Price 1500-2200 1800-2500 | Option B
Price 1500-2200 1800-2500 RAM 1GB 500MB
Flexible Y N 3G N Y
Camera 5-Megapixel | 3-Megapixel Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
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Survey form Survey form
63 Option A Option B Option C 64 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel 3G N Y
Warrantee lyear 2year Neither Battery 8hour 10hour Neither
Memory 32GB 64GB Option A Price 1500-2200 1800-2500 | Option A
RAM 1GB 500MB or Warrantee lyear 2year or
Price 1500-2200 1800-2500 Option B Flexible N Y Option B
3G N Y Memory 32GB 64GB
Flexible Y N Camera 5-Megapixel | 3-Megapixel
Battery 10hour 8hour RAM 500MB 1GB
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
65 Option A Option B Option C 66 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible N Y
Memory 64GB 32GB Neither Camera 5-Megapixel | 3-Megapixel Neither
RAM 500MB 1GB Option A RAM 1GB 500MB Option A
Flexible Y N or Battery 8hour 10hour or
Battery 10hour 8hour Option B Price 1500-2200 1800-2500 Option B
3G Y N 3G Y N
Price 1500-2200 1800-2500 Warrantee 2year lyear
Warrantee 2year lyear Memory 64GB 32GB
Choice O O O Choice O O O
Survey form Survey form
67 Option A Option B Option C 68 Option A Option B Option C
Memory 32GB 64GB Warrantee 2year lyear
RAM 1GB 500MB Neither 3G Y N Neither
3G Y N Option A Memory 32GB 64GB Option A
Camera 5-Megapixel | 3-Megapixel or Camera 5-Megapixel | 3-Megapixel or
Warrantee 2year lyear Option B RAM 500MB 1GB Option B
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Battery 8hour 10hour Flexible N Y
Flexible Y N Battery 10hour 8hour
Choice O O O Choice O O O
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Survey form Survey form
69 Option A Option B Option C 70 Option A Option B Option C
3G Y N Flexible N Y
Flexible Y N Neither 3G Y N Neither
Memory 64GB 32GB Option A Camera 3-Megapixel | 5-Megapixel | Option A
Battery 8hour 10hour or RAM 500MB 1GB or
Price 1500-2200 1800-2500 Option B Price 1500-2200 1800-2500 Option B
Warrantee lyear 2year Warrantee lyear 2year
Camera 3-Megapixel | 5-Megapixel Battery 10hour 8hour
RAM 1GB 500MB Memory 64GB 32GB
Choice O O O Choice O O O
Survey form Survey form
71 Option A Option B Option C 72 Option A Option B Option C
Warrantee lyear 2year Memory 32GB 64GB
Memory 32GB 64GB Neither Warrantee lyear 2year Neither
Battery 10hour 8hour Option A Flexible N Y Option A
Camera 3-Megapixel | 5-Megapixel or 3G Y N or
RAM 500MB 1GB Option B Battery 8hour 10hour Option B
Flexible Y N RAM 1GB 500MB
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
3G Y N Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
73 Option A Option B Option C 74 Option A Option B Option C
RAM 500MB 1GB 3G N Y
Warrantee 2year lyear Neither Camera 3-Megapixel | 5-Megapixel Neither
Price 1500-2200 1800-2500 Option A Battery 10hour 8hour Option A
Battery 8hour 10hour or RAM 1GB 500MB or
Flexible Y N Option B Warrantee 2year lyear Option B
Camera 3-Megapixel | 5-Megapixel Price 1500-2200 1800-2500
Memory 64GB 32GB Flexible N Y
3G N Y Memory 64GB 32GB
Choice O O O Choice O O O
Survey form Survey form
75 Option A Option B Option C 76 Option A Option B Option C
Warrantee 2year lyear RAM 500MB 1GB
3G N Y Neither Memory 32GB 64GB Neither
RAM 1GB 500MB Option A Camera 3-Megapixel | 5-Megapixel | Option A
Flexible Y N or Flexible N Y or
Memory 32GB 64GB Option B Battery 8hour 10hour Option B
Camera 3-Megapixel | 5-Megapixel 3G N Y
Battery 10hour 8hour Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
77 Option A Option B Option C 78 Option A Option B Option C
Memory 64GB 32GB Price 1500-2200 1800-2500
Warrantee lyear 2year Neither Flexible N Y Neither
RAM 1GB 500MB Option A Battery 8hour 10hour Option A
Price 1500-2200 1800-2500 or 3G N Y or
3G N Y Option B Camera 5-Megapixel | 3-Megapixel | Option B
Flexible Y N RAM 500MB 1GB
Camera 5-Megapixel | 3-Megapixel Memory 64GB 32GB
Battery 10hour 8hour Warrantee lyear 2year
Choice O O O Choice O O O
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Survey form Survey form
79 Option A Option B Option C 80 Option A Option B Option C
Price 1500-2200 1800-2500 RAM 1GB 500MB
Flexible Y N Neither Battery 10hour 8hour Neither
Memory 32GB 64GB Option A Camera 5-Megapixel | 3-Megapixel | Option A
RAM 500MB 1GB or Price 1500-2200 1800-2500 or
Battery 8hour 10hour Option B Warrantee lyear 2year Option B
3G N Y Flexible N Y
Camera 5-Megapixel | 3-Megapixel Memory 32GB 64GB
Warrantee lyear 2year 3G N Y
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.

In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
81 Option A Option B Option C 82 Option A Option B Option C
RAM 500MB 1GB Battery 10hour 8hour
3G Y N Neither 3G Y N Neither
Memory 64GB 32GB Option A RAM 1GB 500MB Option A
Battery 8hour 10hour or Price 1500-2200 1800-2500 or
Warrantee 2year lyear Option B Camera 3-Megapixel | 5-Megapixel | Option B
Camera 3-Megapixel | 5-Megapixel Memory 64GB 32GB
Flexible Y N Warrantee 2year lyear
Price 1500-2200 1800-2500 Flexible N Y
Choice O O O Choice O O O
Survey form Survey form
83 Option A Option B Option C 84 Option A Option B Option C
RAM 1GB 500MB 3G Y N
Price 1500-2200 1800-2500 Neither Memory 32GB 64GB Neither
Battery 10hour 8hour Option A Warrantee 2year lyear Option A
Camera 3-Megapixel | 5-Megapixel or Camera 3-Megapixel | 5-Megapixel or
Warrantee 2year lyear Option B Battery 8hour 10hour Option B
3G Y N RAM 500MB 1GB
Flexible Y N Flexible N Y
Memory 32GB 64GB Price 1500-2200 1800-2500
Choice O O O Choice O O O
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Survey form Survey form
85 Option A Option B Option C 86 Option A Option B Option C
Price 1500-2200 1800-2500 Memory 64GB 32GB
Flexible Y N Neither Battery 8hour 10hour Neither
Camera 5-Megapixel | 3-Megapixel | Option A RAM 500MB 1GB Option A
Battery 10hour 8hour or Flexible N Y or
Warrantee lyear 2year Option B Warrantee lyear 2year Option B
3G Y N Price 1500-2200 1800-2500
Memory 64GB 32GB 3G Y N
RAM 1GB 500MB Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
Survey form Survey form
87 Option A Option B Option C 88 Option A Option B Option C
Warrantee lyear 2year Flexible N Y
Price 1500-2200 1800-2500 Neither Warrantee lyear 2year Neither
RAM 500MB 1GB Option A 3G Y N Option A
3G Y N or Battery 10hour 8hour or
Camera 5-Megapixel | 3-Megapixel | Option B Price 1500-2200 1800-2500 Option B
Battery 8hour 10hour Camera 5-Megapixel | 3-Megapixel
Memory 32GB 64GB RAM 1GB 500MB
Flexible Y N Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
89 Option A Option B Option C 90 Option A Option B Option C
3G N Y Battery 8hour 10hour
RAM 500MB 1GB Neither Price 1500-2200 1800-2500 Neither
Battery 10hour 8hour Option A RAM 1GB 500MB Option A
Camera 5-Megapixel | 3-Megapixel or Memory 64GB 32GB or
Warrantee 2year lyear Option B Warrantee 2year lyear Option B
Price 1500-2200 1800-2500 Flexible N Y
Flexible Y N Camera 5-Megapixel | 3-Megapixel
Memory 64GB 32GB 3G N Y
Choice O O O Choice O O O
Survey form Survey form
91 Option A Option B Option C 92 Option A Option B Option C
Price 1500-2200 1800-2500 3G N Y
3G N Y Neither Price 1500-2200 1800-2500 Neither
RAM 1GB 500MB Option A Flexible N Y Option A
Memory 32GB 64GB or Warrantee 2year lyear or
Battery 8hour 10hour Option B Camera 5-Megapixel | 3-Megapixel | Option B
Camera 5-Megapixel | 3-Megapixel RAM 500MB 1GB
Flexible Y N Memory 32GB 64GB
Warrantee 2year lyear Battery 10hour 8hour
Choice O O O Choice O O O
Survey form Survey form
93 Option A Option B Option C 94 Option A Option B Option C
3G N Y Memory 64GB 32GB
Price 1500-2200 1800-2500 Neither Battery 10hour 8hour Neither
Warrantee lyear 2year Option A Flexible N Y Option A
Memory 64GB 32GB or Warrantee lyear 2year or
Camera 3-Megapixel | 5-Megapixel | Option B 3G N Y Option B
Flexible Y N Camera 3-Megapixel | 5-Megapixel
Battery 8hour 10hour Price 1500-2200 1800-2500
RAM 1GB 500MB RAM 500MB 1GB
Choice O O O Choice O O O
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Survey form Survey form
95 Option A Option B Option C 96 Option A Option B Option C
Memory 32GB 64GB 3G N Y
3G N Y Neither Flexible N Y Neither
Price 1500-2200 1800-2500 Option A Warrantee lyear 2year Option A
Flexible Y N or Camera 3-Megapixel | 5-Megapixel or
Battery 10hour 8hour Option B Battery 8hour 10hour Option B
Camera 3-Megapixel | 5-Megapixel Memory 32GB 64GB
RAM 500MB 1GB RAM 1GB 500MB
Warrantee lyear 2year Price 1500-2200 1800-2500
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
97 Option A Option B Option C 98 Option A Option B Option C
Battery 10hour 8hour Flexible N Y
Warrantee 2year lyear Neither Memory 64GB 32GB Neither
Price 1500-2200 1800-2500 | Option A 3G Y N Option A
Memory 64GB 32GB or Camera 3-Megapixel | 5-Megapixel or
3G Y N Option B Battery 8hour 10hour Option B
Flexible Y N Warrantee 2year lyear
RAM 500MB 1GB RAM 1GB 500MB
Camera 3-Megapixel | 5-Megapixel Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
99 Option A Option B Option C 100 Option A Option B Option C
3G Y N Price 1500-2200 1800-2500
Memory 32GB 64GB Neither Flexible N Y Neither
Camera 3-Megapixel | 5-Megapixel | Option A Camera 3-Megapixel | 5-Megapixel | Option A
Price 1500-2200 1800-2500 or Memory 32GB 64GB or
Flexible Y N Option B Warrantee 2year lyear Option B
Battery 8hour 10hour 3G Y N
Warrantee 2year lyear Battery 10hour 8hour
RAM 1GB 500MB RAM 500MB 1GB
Choice O O O Choice O O O
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Survey form Survey form
101 Option A Option B Option C 102 Option A Option B Option C
Flexible Y N Flexible N Y
RAM 1GB 500MB Neither RAM 500MB 1GB Neither
Price 1500-2200 1800-2500 | Option A Price 1500-2200 1800-2500 | Option A
Warrantee lyear 2year or 3G Y N or
Memory 64GB 32GB Option B Camera 5-Megapixel | 3-Megapixel | Option B
3G Y N Battery 10hour 8hour
Battery 8hour 10hour Memory 64GB 32GB
Camera 5-Megapixel | 3-Megapixel Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
103 Option A Option B Option C 104 Option A Option B Option C
Memory 32GB 64GB Battery 8hour 10hour
Battery 10hour 8hour Neither Price 1500-2200 1800-2500 Neither
3G Y N Option A Flexible N Y Option A
Warrantee lyear 2year or Camera 5-Megapixel | 3-Megapixel or
Camera 5-Megapixel | 3-Megapixel | Option B RAM 1GB 500MB Option B
Price 1500-2200 1800-2500 3G Y N
RAM 500MB 1GB Warrantee lyear 2year
Flexible Y N Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
105 Option A Option B Option C 106 Option A Option B Option C
Price 1500-2200 1800-2500 Warrantee 2year lyear
Warrantee 2year lyear Neither RAM 1GB 500MB Neither
Memory 64GB 32GB Option A Camera 5-Megapixel | 3-Megapixel | Option A
RAM 500MB 1GB or Price 1500-2200 1800-2500 or
Flexible Y N Option B Flexible N Y Option B
3G N Y Memory 64GB 32GB
Camera 5-Megapixel | 3-Megapixel 3G N Y
Battery 8hour 10hour Battery 10hour 8hour
Choice O O O Choice O O O
Survey form Survey form
107 Option A Option B Option C 108 Option A Option B Option C
Battery 10hour 8hour Battery 8hour 10hour
Flexible Y N Neither Camera 5-Megapixel | 3-Megapixel Neither
3G N Y Option A RAM 500MB 1GB Option A
RAM 1GB 500MB or Flexible N Y or
Memory 32GB 64GB Option B Warrantee 2year lyear Option B
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Warrantee 2year lyear Memory 32GB 64GB
Camera 5-Megapixel | 3-Megapixel 3G N Y
Choice O O O Choice O O O
Survey form Survey form
109 Option A Option B Option C 110 Option A Option B Option C
Flexible Y N Memory 64GB 32GB
Memory 64GB 32GB Neither Camera 3-Megapixel | 5-Megapixel Neither
Price 1500-2200 1800-2500 Option A Battery 8hour 10hour Option A
Warrantee lyear 2year or Warrantee lyear 2year or
RAM 1GB 500MB Option B Flexible N Y Option B
Battery 10hour 8hour RAM 500MB 1GB
3G N Y Price 1500-2200 1800-2500
Camera 3-Megapixel | 5-Megapixel 3G N Y
Choice O O O Choice O O O
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Survey form Survey form
111 Option A Option B Option C 112 Option A Option B Option C
Flexible Y N Memory 32GB 64GB
Warrantee lyear 2year Neither 3G N Y Neither
3G N Y Option A RAM 1GB 500MB Option A
Battery 8hour 10hour or Camera 3-Megapixel | 5-Megapixel or
Price 1500-2200 1800-2500 Option B Warrantee lyear 2year Option B
RAM 500MB 1GB Price 1500-2200 1800-2500
Camera 3-Megapixel | 5-Megapixel Flexible N Y
Memory 32GB 64GB Battery 10hour 8hour
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
113 Option A Option B Option C 114 Option A Option B Option C
3G Y N Warrantee 2year lyear
Flexible Y N Neither Price 1500-2200 1800-2500 Neither
Memory 64GB 32GB Option A Battery 10hour 8hour Option A
Warrantee 2year lyear or RAM 1GB 500MB or
RAM 500MB 1GB Option B Flexible N Y Option B
Camera 5-Megapixel | 3-Megapixel Memory 64GB 32GB
Price 1500-2200 1800-2500 3G Y N
Battery 8hour 10hour Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
Survey form Survey form
115 Option A Option B Option C 116 Option A Option B Option C
Warrantee 2year lyear Memory 32GB 64GB
3G Y N Neither Price 1500-2200 1800-2500 Neither
Battery 10hour 8hour Option A Warrantee 2year lyear Option A
Flexible Y N or 3G Y N or
Memory 32GB 64GB Option B Camera 5-Megapixel | 3-Megapixel | Option B
Camera 5-Megapixel | 3-Megapixel RAM 500MB 1GB
Price 1500-2200 1800-2500 Flexible N Y
RAM 1GB 500MB Battery 8hour 10hour
Choice O O O Choice O O O
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Survey form

Survey form
117 Option A Option B Option C 118 Option A Option B Option C
Flexible Y N RAM 500MB 1GB
Battery 10hour 8hour Neither Warrantee lyear 2year Neither
Warrantee lyear 2year Option A Camera 3-Megapixel | 5-Megapixel | Option A
3G Y N or Flexible N Y or
RAM 1GB 500MB Option B Memory 64GB 32GB Option B
Memory 64GB 32GB Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Battery 8hour 10hour
Camera 3-Megapixel | 5-Megapixel 3G Y N
Choice O O O Choice O O O
Survey form Survey form
119 Option A Option B Option C 120 Option A Option B Option C
3G Y N RAM 1GB 500MB
Warrantee lyear 2year Neither Camera 3-Megapixel | 5-Megapixel Neither
Flexible Y N Option A Warrantee lyear 2year Option A
Battery 8hour 10hour or Battery 10hour 8hour or
RAM 500MB 1GB Option B Flexible N Y Option B
Memory 32GB 64GB Memory 32GB 64GB
Price 1500-2200 1800-2500 3G Y N
Camera 3-Megapixel | 5-Megapixel Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
121 Option A Option B Option C 122 Option A Option B Option C
Camera 3-Megapixel | 5-Megapixel 3G N Y
Flexible Y N Neither Flexible N Y Neither
Price 1500-2200 1800-2500 Option A Price 1500-2200 1800-2500 Option A
Warrantee 2year lyear or Memory 64GB 32GB or
3G N Y Option B Battery 8hour 10hour Option B
Battery 10hour 8hour Warrantee 2year lyear
Memory 64GB 32GB Camera 3-Megapixel | 5-Megapixel
RAM 500MB 1GB RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
123 Option A Option B Option C 124 Option A Option B Option C
Price 1500-2200 1800-2500 Memory 32GB 64GB
RAM 1GB 500MB Neither Battery 10hour 8hour Neither
3G N Y Option A 3G N Y Option A
Flexible Y N or Flexible N Y or
Camera 3-Megapixel | 5-Megapixel | Option B Price 1500-2200 1800-2500 Option B
Battery 8hour 10hour RAM 500MB 1GB
Warrantee 2year lyear Warrantee 2year lyear
Memory 32GB 64GB Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O

Survey form Survey form

125 Option A Option B Option C 126 Option A Option B Option C
Battery 8hour 10hour Warrantee lyear 2year
Camera 5-Megapixel | 3-Megapixel Neither Camera 5-Megapixel | 3-Megapixel Neither
RAM 1GB 500MB Option A Flexible N Y Option A
Warrantee lyear 2year or RAM 500MB 1GB or
Flexible Y N Option B 3G N Y Option B
Memory 64GB 32GB Price 1500-2200 1800-2500
3G N Y Memory 64GB 32GB
Price 1500-2200 1800-2500 Battery 10hour 8hour
Choice O O O Choice O O O
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Survey form Survey form
127 Option A Option B Option C 128 Option A Option B Option C
3G N Y Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Neither Flexible N Y Neither
Memory 32GB 64GB Option A Warrantee lyear 2year Option A
Camera 5-Megapixel | 3-Megapixel or RAM 1GB 500MB or
Battery 10hour 8hour Option B Memory 32GB 64GB Option B
Flexible Y N 3G N Y
Warrantee lyear 2year Battery 8hour 10hour
RAM 500MB 1GB Camera 5-Megapixel | 3-Megapixel
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.

In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe
option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
1 Option A Option B Option C 2 Option A Option B Option C
Flexible Y N Price 1500-2200 1800-2500
Memory 64GB 32GB Neither 3G Y N Neither
Warrantee 2year lyear Option A Flexible Y N Option A
3G Y N or Camera 3-Megapixel | 5-Megapixel or
Price 1500-2200 1800-2500 Option B Memory 64GB 32GB Option B
Camera 5-Megapixel | 3-Megapixel Warrantee 2year lyear
Battery 10hour 8hour Battery 10hour 8hour
RAM 1GB 500MB RAM 500MB 1GB
Choice O O O Choice O O O
Survey form Survey form
3 Option A Option B Option C 4 Option A Option B Option C
Flexible N Y Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Neither Warrantee 2year lyear Neither
RAM 1GB 500MB Option A Memory 64GB 32GB Option A
Battery 8hour 10hour or Flexible N Y or
Memory 64GB 32GB Option B Camera 3-Megapixel | 5-Megapixel | Option B
Camera 5-Megapixel | 3-Megapixel Battery 8hour 10hour
3G Y N 3G Y N
Warrantee 2year lyear RAM 500MB 1GB
Choice O O O Choice O O O
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Survey form Survey form
5 Option A Option B Option C 6 Option A Option B Option C
Battery 10hour 8hour RAM 500MB 1GB
Memory 32GB 64GB Neither Warrantee lyear 2year Neither
Price 1500-2200 1800-2500 Option A Memory 32GB 64GB Option A
Camera 5-Megapixel | 3-Megapixel or Price 1500-2200 1800-2500 or
Warrantee lyear 2year Option B Flexible Y N Option B
RAM 1GB 500MB Camera 3-Megapixel | 5-Megapixel
Flexible Y N Battery 10hour 8hour
3G Y N 3G Y N
Choice O O Choice O O O
Survey form Survey form
7 Option A Option B Option C 8 Option A Option B Option C
Memory 32GB 64GB Warrantee lyear 2year
Warrantee lyear 2year Neither RAM 500MB 1GB Neither
3G Y N Option A Price 1500-2200 1800-2500 | Option A
Camera 5-Megapixel | 3-Megapixel or Camera 3-Megapixel | 5-Megapixel or
Battery 8hour 10hour Option B Flexible N Y Option B
Flexible N Y Battery 8hour 10hour
RAM 1GB 500MB 3G Y N
Price 1500-2200 1800-2500 Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
9 Option A Option B Option C 10 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible Y N
Warrantee 2year lyear Neither Memory 32GB 64GB Neither
3G N Y Option A Camera 3-Megapixel | 5-Megapixel | Option A
Memory 32GB 64GB or 3G N Y or
Flexible Y N Option B Battery 8hour 10hour Option B
RAM 500MB 1GB RAM 1GB 500MB
Price 1500-2200 1800-2500 Warrantee 2year lyear
Battery 8hour 10hour Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
11 Option A Option B Option C 12 Option A Option B Option C
Warrantee 2year lyear Camera 3-Megapixel | 5-Megapixel
Camera 5-Megapixel | 3-Megapixel Neither Price 1500-2200 1800-2500 Neither
Price 1500-2200 1800-2500 Option A Memory 32GB 64GB Option A
Flexible N Y or Flexible N Y or
RAM 500MB 1GB Option B Battery 10hour 8hour Option B
3G N Y RAM 1GB 500MB
Battery 10hour 8hour 3G N Y
Memory 32GB 64GB Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
13 Option A Option B Option C 14 Option A Option B Option C
Memory 64GB 32GB Battery 8hour 10hour
3G N Y Neither Camera 3-Megapixel | 5-Megapixel Neither
RAM 500MB 1GB Option A 3G N Y Option A
Camera 5-Megapixel | 3-Megapixel or Price 1500-2200 1800-2500 or
Warrantee lyear 2year Option B RAM 1GB 500MB Option B
Flexible Y N Memory 64GB 32GB
Price 1500-2200 1800-2500 Flexible Y N
Battery 8hour 10hour Warrantee lyear 2year
Choice O O O Choice O O O
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Survey form Survey form
15 Option A Option B Option C 16 Option A Option B Option C
Price 1500-2200 1800-2500 Flexible N Y
Camera 5-Megapixel | 3-Megapixel Neither Warrantee lyear 2year Neither
Memory 64GB 32GB Option A 3G N Y Option A
3G N Y or Camera 3-Megapixel | 5-Megapixel or
Flexible N Y Option B Battery 10hour 8hour Option B
RAM 500MB 1GB Memory 64GB 32GB
Battery 10hour 8hour Price 1500-2200 1800-2500
Warrantee lyear 2year RAM 1GB 500MB
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
17 Option A Option B Option C 18 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel RAM 1GB 500MB
Battery 10hour 8hour Neither Battery 10hour 8hour Neither
Price 1500-2200 1800-2500 | Option A 3G Y N Option A
Memory 32GB 64GB or Warrantee 2year lyear or
3G Y N Option B Memory 32GB 64GB Option B
Flexible Y N Camera 3-Megapixel | 5-Megapixel
Warrantee 2year lyear Price 1500-2200 1800-2500
RAM 500MB 1GB Flexible Y N
Choice O O O Choice O O O
Survey form Survey form
19 Option A Option B Option C 20 Option A Option B Option C
Memory 32GB 64GB Battery 8hour 10hour
Warrantee 2year lyear Neither Flexible N Y Neither
3G Y N Option A Warrantee 2year lyear Option A
Camera 5-Megapixel | 3-Megapixel or RAM 1GB 500MB or
Price 1500-2200 1800-2500 | Option B 3G Y N Option B
RAM 500MB 1GB Memory 32GB 64GB
Flexible N Y Camera 3-Megapixel | 5-Megapixel
Battery 8hour 10hour Price 1500-2200 1800-2500
Choice O O O Choice O O O
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Survey form Survey form
21 Option A Option B Option C 22 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel 3G Y N
Battery 10hour 8hour Neither Camera 3-Megapixel | 5-Megapixel Neither
Warrantee lyear 2year Option A RAM 1GB 500MB Option A
Flexible Y N or Memory 64GB 32GB or
3G Y N Option B Battery 10hour 8hour Option B
RAM 500MB 1GB Flexible Y N
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
Memory 64GB 32GB Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
23 Option A Option B Option C 24 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel 3G Y N
Battery 8hour 10hour Neither Flexible N Y Neither
3G Y N Option A Battery 8hour 10hour Option A
Memory 64GB 32GB or Camera 3-Megapixel | 5-Megapixel or
Flexible N Y Option B Warrantee lyear 2year Option B
Warrantee lyear 2year RAM 1GB 500MB
Price 1500-2200 1800-2500 Memory 64GB 32GB
RAM 500MB 1GB Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
25 Option A Option B Option C 26 Option A Option B Option C
Flexible Y N 3G N Y
Price 1500-2200 1800-2500 Neither Price 1500-2200 1800-2500 Neither
Memory 64GB 32GB Option A Camera 3-Megapixel | 5-Megapixel | Option A
Camera 5-Megapixel | 3-Megapixel or Memory 64GB 32GB or
Warrantee 2year lyear Option B RAM 500MB 1GB Option B
RAM 1GB 500MB Battery 8hour 10hour
3G N Y Flexible Y N
Battery 8hour 10hour Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
27 Option A Option B Option C 28 Option A Option B Option C
Warrantee 2year lyear Memory 64GB 32GB
Memory 64GB 32GB Neither Price 1500-2200 1800-2500 Neither
Camera 5-Megapixel | 3-Megapixel | Option A Warrantee 2year lyear Option A
RAM 1GB 500MB or Flexible N Y or
Price 1500-2200 1800-2500 Option B Camera 3-Megapixel | 5-Megapixel | Option B
3G N Y Battery 10hour 8hour
Battery 10hour 8hour RAM 500MB 1GB
Flexible N Y 3G N Y
Choice O O O Choice O O O
Survey form Survey form
29 Option A Option B Option C 30 Option A Option B Option C
Memory 32GB 64GB RAM 500MB 1GB
RAM 1GB 500MB Neither Memory 32GB 64GB Neither
Warrantee lyear 2year Option A Warrantee lyear 2year Option A
Battery 8hour 10hour or Camera 3-Megapixel | 5-Megapixel or
Flexible Y N Option B Price 1500-2200 1800-2500 | Option B
3G N Y Battery 8hour 10hour
Price 1500-2200 1800-2500 Flexible Y N
Camera 5-Megapixel | 3-Megapixel 3G N Y
Choice O O O Choice O O O
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Survey form Survey form

31 Option A Option B Option C 32 Option A Option B Option C
3G N Y Price 1500-2200 1800-2500

RAM 1GB 500MB Neither Memory 32GB 64GB Neither

Warrantee lyear 2year Option A Battery 10hour 8hour Option A

Battery 10hour 8hour or 3G N Y or

Camera 5-Megapixel | 3-Megapixel | Option B RAM 500MB 1GB Option B
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel

Flexible N Y Flexible N Y

Memory 32GB 64GB Warrantee lyear 2year

Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.

In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
33 Option A Option B Option C 34 Option A Option B Option C
3G Y N Price 1500-2200 1800-2500
Battery 8hour 10hour Neither Camera 3-Megapixel | 5-Megapixel Neither
Memory 64GB 32GB Option A Flexible Y N Option A
Warrantee 2year lyear or Warrantee 2year lyear or
RAM 500MB 1GB Option B 3G Y N Option B
Camera 5-Megapixel | 3-Megapixel RAM 1GB 500MB
Flexible Y N Memory 64GB 32GB
Price 1500-2200 1800-2500 Battery 8hour 10hour
Choice O O O Choice O O O
Survey form Survey form
35 Option A Option B Option C 36 Option A Option B Option C
Battery 10hour 8hour Memory 64GB 32GB
RAM 500MB 1GB Neither Battery 10hour 8hour Neither
Warrantee 2year lyear Option A RAM 1GB 500MB Option A
Camera 5-Megapixel | 3-Megapixel or Warrantee 2year lyear or
Price 1500-2200 1800-2500 | Option B Flexible N Y Option B
3G Y N Camera 3-Megapixel | 5-Megapixel
Flexible N Y 3G Y N
Memory 64GB 32GB Price 1500-2200 1800-2500
Choice O O O Choice O O O

106



Survey form Survey form
37 Option A Option B Option C 38 Option A Option B Option C
Price 1500-2200 1800-2500 Warrantee lyear 2year
RAM 500MB 1GB Neither RAM 1GB 500MB Neither
Camera 5-Megapixel | 3-Megapixel | Option A Battery 8hour 10hour Option A
Warrantee lyear 2year or Camera 3-Megapixel | 5-Megapixel or
Memory 32GB 64GB Option B Price 1500-2200 1800-2500 Option B
3G Y N Flexible Y N
Flexible Y N 3G Y N
Battery 8hour 10hour Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
39 Option A Option B Option C 40 Option A Option B Option C
RAM 500MB 1GB Price 1500-2200 1800-2500
Battery 10hour 8hour Neither 3G Y N Neither
Flexible N Y Option A Memory 32GB 64GB Option A
3G Y N or Warrantee lyear 2year or
Price 1500-2200 1800-2500 | Option B RAM 1GB 500MB Option B
Warrantee lyear 2year Camera 3-Megapixel | 5-Megapixel
Memory 32GB 64GB Flexible N Y
Camera 5-Megapixel | 3-Megapixel Battery 10hour 8hour
Choice O O O Choice O O O
Survey form Survey form
41 Option A Option B Option C 42 Option A Option B Option C
Flexible Y N Battery 10hour 8hour
3G N Y Neither Warrantee 2year lyear Neither
Camera 5-Megapixel | 3-Megapixel | Option A 3G N Y Option A
Memory 32GB 64GB or Memory 32GB 64GB or
Price 1500-2200 1800-2500 Option B Flexible Y N Option B
RAM 1GB 500MB RAM 500MB 1GB
Warrantee 2year lyear Camera 3-Megapixel | 5-Megapixel
Battery 10hour 8hour Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
43 Option A Option B Option C 44 Option A Option B Option C
Battery 8hour 10hour Camera 3-Megapixel | 5-Megapixel
3G N Y Neither Warrantee 2year lyear Neither
Warrantee 2year lyear Option A Price 1500-2200 1800-2500 | Option A
Memory 32GB 64GB or 3G N Y or
Camera 5-Megapixel | 3-Megapixel | Option B Memory 32GB 64GB Option B
Price 1500-2200 1800-2500 Flexible N Y
RAM 1GB 500MB RAM 500MB 1GB
Flexible N Y Battery 8hour 10hour
Choice O O O Choice O O O
Survey form Survey form
45 Option A Option B Option C 46 Option A Option B Option C
Price 1500-2200 1800-2500 3G N Y
Camera 5-Megapixel | 3-Megapixel Neither Flexible Y N Neither
Flexible Y N Option A Camera 3-Megapixel | 5-Megapixel | Option A
3G N Y or Warrantee lyear 2year or
Warrantee lyear 2year Option B Price 1500-2200 1800-2500 | Option B
Battery 10hour 8hour RAM 500MB 1GB
Memory 64GB 32GB Memory 64GB 32GB
RAM 1GB 500MB Battery 10hour 8hour
Choice O O O Choice O O O
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Survey form Survey form
47 Option A Option B Option C 48 Option A Option B Option C
RAM 1GB 500MB RAM 500MB 1GB
Camera 5-Megapixel | 3-Megapixel Neither Battery 8hour 10hour Neither
Memory 64GB 32GB Option A Flexible N Y Option A
3G N Y or Memory 64GB 32GB or
Battery 8hour 10hour Option B Price 1500-2200 1800-2500 Option B
Flexible N Y Camera 3-Megapixel | 5-Megapixel
Price 1500-2200 1800-2500 Warrantee lyear 2year
Warrantee lyear 2year 3G N Y
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
49 Option A Option B Option C 50 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible Y N
Warrantee 2year lyear Neither Price 1500-2200 1800-2500 Neither
RAM 1GB 500MB Option A Memory 32GB 64GB Option A
3G Y N or Battery 8hour 10hour or
Battery 8hour 10hour Option B Camera 3-Megapixel | 5-Megapixel | Option B
Price 1500-2200 1800-2500 3G Y N
Flexible Y N Warrantee 2year lyear
Memory 32GB 64GB RAM 500MB 1GB
Choice O O O Choice O O O
Survey form Survey form
51 Option A Option B Option C 52 Option A Option B Option C
RAM 1GB 500MB Flexible N Y
3G Y N Neither RAM 500MB 1GB Neither
Price 1500-2200 1800-2500 Option A Battery 10hour 8hour Option A
Memory 32GB 64GB or Price 1500-2200 1800-2500 or
Flexible N Y Option B Camera 3-Megapixel | 5-Megapixel | Option B
Warrantee 2year lyear Warrantee 2year lyear
Battery 10hour 8hour Memory 32GB 64GB
Camera 5-Megapixel | 3-Megapixel 3G Y N
Choice O O O Choice O O O
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Survey form

Survey form
53 Option A Option B Option C 54 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Flexible Y N
Flexible Y N Neither Camera 3-Megapixel | 5-Megapixel Neither
RAM 1GB 500MB Option A Warrantee lyear 2year Option A
Warrantee lyear 2year or Battery 8hour 10hour or
Memory 64GB 32GB Option B RAM 500MB 1GB Option B
Battery 8hour 10hour Price 1500-2200 1800-2500
3G Y N Memory 64GB 32GB
Price 1500-2200 1800-2500 3G Y N
Choice O O O Choice O O O
Survey form Survey form
55 Option A Option B Option C 56 Option A Option B Option C
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel
Battery 10hour 8hour Neither Battery 10hour 8hour Neither
Memory 64GB 32GB Option A RAM 500MB 1GB Option A
RAM 1GB 500MB or Memory 64GB 32GB or
Flexible N Y Option B Flexible N Y Option B
3G Y N Price 1500-2200 1800-2500
Warrantee lyear 2year Warrantee lyear 2year
Camera 5-Megapixel | 3-Megapixel 3G Y N
Choice O O O Choice O O O
Survey form Survey form
57 Option A Option B Option C 58 Option A Option B Option C
Price 1500-2200 1800-2500 Memory 64GB 32GB
Warrantee 2year lyear Neither Battery 10hour 8hour Neither
Flexible Y N Option A RAM 1GB 500MB Option A
3G N Y or Flexible Y N or
RAM 500MB 1GB Option B Camera 3-Megapixel | 5-Megapixel | Option B
Camera 5-Megapixel | 3-Megapixel Price 1500-2200 1800-2500
Memory 64GB 32GB 3G N Y
Battery 10hour 8hour Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
59 Option A Option B Option C 60 Option A Option B Option C
Battery 8hour 10hour RAM 1GB 500MB
3G N Y Neither Memory 64GB 32GB Neither
Price 1500-2200 1800-2500 | Option A Price 1500-2200 1800-2500 | Option A
Memory 64GB 32GB or Battery 8hour 10hour or
Flexible N Y Option B Warrantee 2year lyear Option B
RAM 500MB 1GB 3G N Y
Camera 5-Megapixel | 3-Megapixel Flexible N Y
Warrantee 2year lyear Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
61 Option A Option B Option C 62 Option A Option B Option C
Memory 32GB 64GB Warrantee lyear 2year
Camera 5-Megapixel | 3-Megapixel Neither Flexible Y N Neither
Warrantee lyear 2year Option A RAM 1GB 500MB Option A
Flexible Y N or Price 1500-2200 1800-2500 or
Battery 10hour 8hour Option B Camera 3-Megapixel | 5-Megapixel | Option B
3G N Y Battery 10hour 8hour
RAM 500MB 1GB 3G N Y
Price 1500-2200 1800-2500 Memory 32GB 64GB
Choice O O O Choice O O O
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Survey form Survey form
63 Option A Option B Option C 64 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Memory 32GB 64GB
Warrantee lyear 2year Neither Battery 8hour 10hour Neither
Price 1500-2200 1800-2500 | Option A 3G N Y Option A
3G N Y or Warrantee lyear 2year or
Battery 8hour 10hour Option B Camera 3-Megapixel | 5-Megapixel | Option B
RAM 500MB 1GB Flexible N Y
Memory 32GB 64GB Price 1500-2200 1800-2500
Flexible N Y RAM 1GB 500MB
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.

In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
65 Option A Option B Option C 66 Option A Option B Option C
Flexible Y N Battery 10hour 8hour
Warrantee 2year lyear Neither Camera 3-Megapixel | 5-Megapixel Neither
Price 1500-2200 1800-2500 Option A Warrantee 2year lyear Option A
Memory 64GB 32GB or Memory 64GB 32GB or
Camera 5-Megapixel | 3-Megapixel | Option B Flexible Y N Option B
Battery 10hour 8hour 3G Y N
RAM 500MB 1GB Price 1500-2200 1800-2500
3G Y N RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
67 Option A Option B Option C 68 Option A Option B Option C
RAM 500MB 1GB Camera 3-Megapixel | 5-Megapixel
Memory 64GB 32GB Neither 3G Y N Neither
Battery 8hour 10hour Option A RAM 1GB 500MB Option A
Price 1500-2200 1800-2500 or Memory 64GB 32GB or
Camera 5-Megapixel | 3-Megapixel | Option B Price 1500-2200 1800-2500 Option B
Warrantee 2year lyear Warrantee 2year lyear
Flexible N Y Battery 8hour 10hour
3G Y N Flexible N Y
Choice O O O Choice O O O
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Survey form Survey form
69 Option A Option B Option C 70 Option A Option B Option C
Warrantee lyear 2year Flexible Y N
Battery 10hour 8hour Neither Battery 10hour 8hour Neither
Price 1500-2200 1800-2500 | Option A RAM 1GB 500MB Option A
Flexible Y N or Warrantee lyear 2year or
3G Y N Option B 3G Y N Option B
RAM 500MB 1GB Camera 3-Megapixel | 5-Megapixel
Camera 5-Megapixel | 3-Megapixel Memory 32GB 64GB
Memory 32GB 64GB Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
71 Option A Option B Option C 72 Option A Option B Option C
Warrantee lyear 2year RAM 1GB 500MB
Flexible N Y Neither Warrantee lyear 2year Neither
Memory 32GB 64GB Option A Battery 8hour 10hour Option A
Price 1500-2200 1800-2500 or 3G Y N or
Battery 8hour 10hour Option B Camera 3-Megapixel | 5-Megapixel | Option B
RAM 500MB 1GB Flexible N Y
3G Y N Price 1500-2200 1800-2500
Camera 5-Megapixel | 3-Megapixel Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
73 Option A Option B Option C 74 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Camera 3-Megapixel | 5-Megapixel
Memory 32GB 64GB Neither Flexible Y N Neither
Flexible Y N Option A RAM 500MB 1GB Option A
3G N Y or Battery 8hour 10hour or
Warrantee 2year lyear Option B Warrantee 2year lyear Option B
Battery 8hour 10hour 3G N Y
Price 1500-2200 1800-2500 Price 1500-2200 1800-2500
RAM 1GB 500MB Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
75 Option A Option B Option C 76 Option A Option B Option C
RAM 1GB 500MB Camera 3-Megapixel | 5-Megapixel
Camera 5-Megapixel | 3-Megapixel Neither Battery 10hour 8hour Neither
Flexible N Y Option A Price 1500-2200 1800-2500 | Option A
Memory 32GB 64GB or Warrantee 2year lyear or
Warrantee 2year lyear Option B RAM 500MB 1GB Option B
Battery 10hour 8hour Flexible N Y
3G N Y 3G N Y
Price 1500-2200 1800-2500 Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
77 Option A Option B Option C 78 Option A Option B Option C
RAM 1GB 500MB RAM 500MB 1GB
Camera 5-Megapixel | 3-Megapixel Neither Price 1500-2200 1800-2500 Neither
Memory 64GB 32GB Option A Camera 3-Megapixel | 5-Megapixel | Option A
Flexible Y N or Flexible Y N or
3G N Y Option B Warrantee lyear 2year Option B
Price 1500-2200 1800-2500 Battery 8hour 10hour
Battery 8hour 10hour 3G N Y
Warrantee lyear 2year Memory 64GB 32GB
Choice O O O Choice O O O
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Survey form Survey form
79 Option A Option B Option C 80 Option A Option B Option C
Battery 10hour 8hour RAM 500MB 1GB
Price 1500-2200 1800-2500 Neither Camera 3-Megapixel | 5-Megapixel Neither
Flexible N Y Option A Price 1500-2200 1800-2500 | Option A
Memory 64GB 32GB or Warrantee lyear 2year or
Warrantee lyear 2year Option B 3G N Y Option B
RAM 1GB 500MB Flexible N Y
3G N Y Memory 64GB 32GB
Camera 5-Megapixel | 3-Megapixel Battery 10hour 8hour
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.

Camera The quality of the picture.

Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
81 Option A Option B Option C 82 Option A Option B Option C
RAM 1GB 500MB Flexible Y N
3G Y N Neither Price 1500-2200 1800-2500 Neither
Warrantee 2year lyear Option A 3G Y N Option A
Price 1500-2200 1800-2500 or Battery 10hour 8hour or
Memory 32GB 64GB Option B Camera 3-Megapixel | 5-Megapixel | Option B
Battery 10hour 8hour Memory 32GB 64GB
Camera 5-Megapixel | 3-Megapixel RAM 500MB 1GB
Flexible Y N Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
83 Option A Option B Option C 84 Option A Option B Option C
Warrantee 2year lyear Price 1500-2200 1800-2500
Memory 32GB 64GB Neither Memory 32GB 64GB Neither
Price 1500-2200 1800-2500 Option A Battery 8hour 10hour Option A
3G Y N or RAM 500MB 1GB or
Camera 5-Megapixel | 3-Megapixel | Option B Camera 3-Megapixel | 5-Megapixel | Option B
Flexible N Y 3G Y N
Battery 8hour 10hour Warrantee 2year lyear
RAM 1GB 500MB Flexible N Y
Choice O O O Choice O O O
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Survey form Survey form
85 Option A Option B Option C 86 Option A Option B Option C
Battery 10hour 8hour Battery 10hour 8hour
Price 1500-2200 1800-2500 Neither RAM 500MB 1GB Neither
3G Y N Option A Price 1500-2200 1800-2500 | Option A
Flexible Y N or 3G Y N or
Camera 5-Megapixel | 3-Megapixel | Option B Flexible Y N Option B
Memory 64GB 32GB Memory 64GB 32GB
Warrantee lyear 2year Camera 3-Megapixel | 5-Megapixel
RAM 1GB 500MB Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
87 Option A Option B Option C 88 Option A Option B Option C
Warrantee lyear 2year Battery 8hour 10hour
Camera 5-Megapixel | 3-Megapixel Neither Flexible N Y Neither
Flexible N Y Option A Price 1500-2200 1800-2500 | Option A
Price 1500-2200 1800-2500 or Memory 64GB 32GB or
Battery 8hour 10hour Option B RAM 500MB 1GB Option B
Memory 64GB 32GB 3G Y N
RAM 1GB 500MB Camera 3-Megapixel | 5-Megapixel
3G Y N Warrantee lyear 2year
Choice O O O Choice O O O
Survey form Survey form
89 Option A Option B Option C 90 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel 3G N Y
Battery 8hour 10hour Neither Camera 3-Megapixel | 5-Megapixel Neither
3G N Y Option A Memory 64GB 32GB Option A
RAM 500MB 1GB or Flexible Y N or
Flexible Y N Option B Battery 8hour 10hour Option B
Warrantee 2year lyear RAM 1GB 500MB
Price 1500-2200 1800-2500 Warrantee 2year lyear
Memory 64GB 32GB Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
91 Option A Option B Option C 92 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Price 1500-2200 1800-2500
Warrantee 2year lyear Neither Battery 10hour 8hour Neither
Flexible N Y Option A Flexible N Y Option A
Battery 10hour 8hour or 3G N Y or
RAM 500MB 1GB Option B Warrantee 2year lyear Option B
3G N Y Memory 64GB 32GB
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel
Memory 64GB 32GB RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
93 Option A Option B Option C 94 Option A Option B Option C
Flexible Y N 3G N Y
Memory 32GB 64GB Neither Battery 8hour 10hour Neither
3G N Y Option A Flexible Y N Option A
Camera 5-Megapixel | 3-Megapixel or Price 1500-2200 1800-2500 or
Price 1500-2200 1800-2500 | Option B RAM 1GB 500MB Option B
Battery 8hour 10hour Camera 3-Megapixel | 5-Megapixel
Warrantee lyear 2year Warrantee lyear 2year
RAM 500MB 1GB Memory 32GB 64GB
Choice O O O Choice O O O
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Survey form Survey form
95 Option A Option B Option C 96 Option A Option B Option C
RAM 500MB 1GB RAM 1GB 500MB
Camera 5-Megapixel | 3-Megapixel Neither Warrantee lyear 2year Neither
Battery 10hour 8hour Option A 3G N Y Option A
Warrantee lyear 2year or Price 1500-2200 1800-2500 or
3G N Y Option B Battery 10hour 8hour Option B
Flexible N Y Flexible N Y
Price 1500-2200 1800-2500 Memory 32GB 64GB
Memory 32GB 64GB Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
97 Option A Option B Option C 98 Option A Option B Option C
3G Y N Battery 8hour 10hour
Camera 5-Megapixel | 3-Megapixel Neither Camera 3-Megapixel | 5-Megapixel Neither
Price 1500-2200 1800-2500 | Option A Price 1500-2200 1800-2500 | Option A
Battery 8hour 10hour or Memory 64GB 32GB or
Warrantee 2year lyear Option B 3G Y N Option B
Memory 64GB 32GB Flexible Y N
Flexible Y N RAM 500MB 1GB
RAM 1GB 500MB Warrantee 2year lyear
Choice O O O Choice O O O
Survey form Survey form
99 Option A Option B Option C 100 Option A Option B Option C
Warrantee 2year lyear Flexible N Y
Price 1500-2200 1800-2500 Neither Battery 10hour 8hour Neither
3G Y N Option A Camera 3-Megapixel | 5-Megapixel | Option A
Memory 64GB 32GB or 3G Y N or
Flexible N Y Option B Warrantee 2year lyear Option B
Camera 5-Megapixel | 3-Megapixel Price 1500-2200 1800-2500
Battery 10hour 8hour RAM 500MB 1GB
RAM 1GB 500MB Memory 64GB 32GB
Choice O O O Choice O O O
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Survey form Survey form
101 Option A Option B Option C 102 Option A Option B Option C
Battery 8hour 10hour Memory 32GB 64GB
Memory 32GB 64GB Neither Warrantee lyear 2year Neither
Camera 5-Megapixel | 3-Megapixel | Option A Flexible Y N Option A
Warrantee lyear 2year or RAM 500MB 1GB or
RAM 1GB 500MB Option B Battery 8hour 10hour Option B
Flexible Y N 3G Y N
3G Y N Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
103 Option A Option B Option C 104 Option A Option B Option C
RAM 1GB 500MB Price 1500-2200 1800-2500
Battery 10hour 8hour Neither Warrantee lyear 2year Neither
Warrantee lyear 2year Option A RAM 500MB 1GB Option A
3G Y N or 3G Y N or
Price 1500-2200 1800-2500 Option B Battery 10hour 8hour Option B
Camera 5-Megapixel | 3-Megapixel Flexible N Y
Memory 32GB 64GB Camera 3-Megapixel | 5-Megapixel
Flexible N Y Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
105 Option A Option B Option C 106 Option A Option B Option C
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel
RAM 500MB 1GB Neither Flexible Y N Neither
Camera 5-Megapixel | 3-Megapixel | Option A 3G N Y Option A
Battery 10hour 8hour or Warrantee 2year lyear or
Memory 32GB 64GB Option B Battery 10hour 8hour Option B
Warrantee 2year lyear Price 1500-2200 1800-2500
Flexible Y N RAM 1GB 500MB
3G N Y Memory 32GB 64GB
Choice O O O Choice O O O
Survey form Survey form
107 Option A Option B Option C 108 Option A Option B Option C
RAM 500MB 1GB Price 1500-2200 1800-2500
Memory 32GB 64GB Neither Memory 32GB 64GB Neither
Warrantee 2year lyear Option A Warrantee 2year lyear Option A
Price 1500-2200 1800-2500 or Camera 3-Megapixel | 5-Megapixel or
Camera 5-Megapixel | 3-Megapixel | Option B 3G N Y Option B
3G N Y Battery 8hour 10hour
Battery 8hour 10hour Flexible N Y
Flexible N Y RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
109 Option A Option B Option C 110 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Battery 10hour 8hour
Price 1500-2200 1800-2500 Neither RAM 1GB 500MB Neither
3G N Y Option A Memory 64GB 32GB Option A
Battery 10hour 8hour or Camera 3-Megapixel | 5-Megapixel or
RAM 500MB 1GB Option B Warrantee lyear 2year Option B
Warrantee lyear 2year Flexible Y N
Memory 64GB 32GB Price 1500-2200 1800-2500
Flexible Y N 3G N Y
Choice O O O Choice O O O
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Survey form Survey form
111 Option A Option B Option C 112 Option A Option B Option C
RAM 500MB 1GB Flexible N Y
Memory 64GB 32GB Neither Memory 64GB 32GB Neither
Warrantee lyear 2year Option A Battery 8hour 10hour Option A
3G N Y or RAM 1GB 500MB or
Camera 5-Megapixel | 3-Megapixel | Option B Price 1500-2200 1800-2500 Option B
Flexible N Y 3G N Y
Price 1500-2200 1800-2500 Warrantee lyear 2year
Battery 8hour 10hour Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
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Survey Form

Tablet Computer is a mobile computer which is larger thanradhzhone and is integrated with a flat touch screen. It
is primarily operated by touching the screen rather thanguai physical key board. Nowadays, tablet computers are a
popular source of entertainment as the user can surf the@ttelay games, take pictures, play music, watch movtes, e
Besides that, the table computer is thin and light makingiiyeasy to carry. In the corporate world, professionalsusan

the table computer to present proposals to their client.
In this survey form, we will identify the preferences of ueisity students on several features of a Tablet Computer.
For each feature, students will be given two choices, Opti@md Option B and they are to state their preference. How-

ever, they may choose neither Option A nor Option B if theyikiisboth.

The following information are key features of the tablet qgurter.

Price The unit price of a tablet computer.
3G An additional place to put a sim card.
Warrantee An assurance by the seller of property that thdgjace as epresented or will be as promised.
Memory The size of built-in storage.
Flexible Can run other applications of other softwares.
Battery The duration that the battery of a tablet computarlast before it needs to be recharged.
Camera The quality of the picture.
Ram The form of integrated circuits that allows stored datiaet accessed in any order with a worst case

performance of constant time.
The following information are the 17 different choice setsthe features of Tablet Computer. Please choose younpedfe

option for each feature.

Gender: Female O Campus: FICT O

Male O FES O
Survey form Survey form
113 Option A Option B Option C 114 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Warrantee 2year lyear
Battery 8hour 10hour Neither Price 1500-2200 1800-2500 Neither
Flexible Y N Option A 3G Y N Option A
Price 1500-2200 1800-2500 or Flexible Y N or
Warrantee 2year lyear Option B Memory 32GB 64GB Option B
RAM 500MB 1GB RAM 1GB 500MB
3G Y N Battery 8hour 10hour
Memory 32GB 64GB Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
115 Option A Option B Option C 116 Option A Option B Option C
Camera 5-Megapixel | 3-Megapixel Warrantee 2year lyear
Memory 32GB 64GB Neither Memory 32GB 64GB Neither
Warrantee 2year lyear Option A Price 1500-2200 1800-2500 Option A
Flexible N Y or Battery 10hour 8hour or
Battery 10hour 8hour Option B RAM 1GB 500MB Option B
RAM 500MB 1GB 3G Y N
Price 1500-2200 1800-2500 Camera 3-Megapixel | 5-Megapixel
3G Y N Flexible N Y
Choice O O O Choice O O O
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Survey form Survey form
117 Option A Option B Option C 118 Option A Option B Option C
Warrantee lyear 2year Warrantee lyear 2year
RAM 500MB 1GB Neither RAM 1GB 500MB Neither
Price 1500-2200 1800-2500 Option A Memory 64GB 32GB Option A
3G Y N or 3G Y N or
Memory 64GB 32GB Option B Price 1500-2200 1800-2500 Option B
Flexible Y N Flexible Y N
Battery 8hour 10hour Battery 8hour 10hour
Camera 5-Megapixel | 3-Megapixel Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
119 Option A Option B Option C 120 Option A Option B Option C
RAM 500MB 1GB 3G Y N
Flexible N Y Neither Memory 64GB 32GB Neither
Price 1500-2200 1800-2500 | Option A Price 1500-2200 1800-2500 | Option A
Camera 5-Megapixel | 3-Megapixel or Camera 3-Megapixel | 5-Megapixel or
3G Y N Option B Warrantee lyear 2year Option B
Battery 10hour 8hour Flexible N Y
Warrantee lyear 2year Battery 10hour 8hour
Memory 64GB 32GB RAM 1GB 500MB
Choice O O O Choice O O O
Survey form Survey form
121 Option A Option B Option C 122 Option A Option B Option C
Battery 10hour 8hour Price 1500-2200 1800-2500
Price 1500-2200 1800-2500 Neither 3G N Y Neither
RAM 1GB 500MB Option A Battery 10hour 8hour Option A
3G N Y or RAM 500MB 1GB or
Camera 5-Megapixel | 3-Megapixel | Option B Memory 64GB 32GB Option B
Flexible Y N Warrantee 2year lyear
Warrantee 2year lyear Flexible Y N
Memory 64GB 32GB Camera 3-Megapixel | 5-Megapixel
Choice O O O Choice O O O
Survey form Survey form
123 Option A Option B Option C 124 Option A Option B Option C
Flexible N Y Flexible N Y
3G N Y Neither Battery 8hour 10hour Neither
Battery 8hour 10hour Option A RAM 500MB 1GB Option A
RAM 1GB 500MB or Memory 64GB 32GB or
Memory 64GB 32GB Option B Camera 3-Megapixel | 5-Megapixel | Option B
Warrantee 2year lyear Warrantee 2year lyear
Price 1500-2200 1800-2500 3G N Y
Camera 5-Megapixel | 3-Megapixel Price 1500-2200 1800-2500
Choice O O O Choice O O O
Survey form Survey form
125 Option A Option B Option C 126 Option A Option B Option C
Battery 10hour 8hour Camera 3-Megapixel | 5-Megapixel
Price 1500-2200 1800-2500 Neither Memory 32GB 64GB Neither
Flexible Y N Option A 3G N Y Option A
Warrantee lyear 2year or Warrantee lyear 2year or
3G N Y Option B Price 1500-2200 1800-2500 | Option B
RAM 1GB 500MB Flexible Y N
Camera 5-Megapixel | 3-Megapixel RAM 500MB 1GB
Memory 32GB 64GB Battery 10hour 8hour
Choice O O O Choice O O O
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Survey form Survey form
127 Option A Option B Option C 128 Option A Option B Option C
Battery 8hour 10hour Battery 8hour 10hour
Flexible N Y Neither Flexible N Y Neither
3G N Y Option A Memory 32GB 64GB Option A
RAM 1GB 500MB or Warrantee lyear 2year or
Memory 32GB 64GB Option B Price 1500-2200 1800-2500 Option B
Warrantee lyear 2year RAM 500MB 1GB
Camera 5-Megapixel | 3-Megapixel Camera 3-Megapixel | 5-Megapixel
Price 1500-2200 1800-2500 3G N Y
Choice O O O Choice O O O
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