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ABSTRACT 

Btllincse al"Omafhcrapy producls IWI'e ,w cb local illdigCIIOII.~ 111m (IlImCI.l' cm'lOmer allelil ioll, Tlte cOlI/bilimioll of 
al"Omatherapy prodilci (lml Balinc.n: cullure make Ihis pmdilci become IIlIique (/lid fill llOIlS in Ihe markel, III /his 
research ajJcClil'c engillcel'ing approach based on K(llIsei Engineering was applied /0 dcvelop Balille.w! arollla
thcrapy prodllcl, ells/allier personality type based 011 Hippocrates an(/ Galenlhem)' II'(lS il/l'Olved ill the del'elop
IlICII/ process, According to ils l/IainlllOlil'{l/ioll, Illree re,Icarclt objcclil'cs lI'ere proposed (I) to generme lite nell' 
de~' igll concepl oj fJatiliese al'OlIwtlierapy prodllct usillg Prillcipal COII/POIICIII Analysis (PCA), (2) 10 it/ell/ify lite 
,.elCI'WII prot/llct desigll cfelllell/ilsing Relic/method, (llid (3) to gellertltc Ihc qilallfi/icalion lllode/ ojaroll/atheropy 
prot/llel desigllllsillg Fuzzy QU(lIItijiC(I{iOIl Theory 'T.-Ipe / (FQTTI), The result oj peA melhod showed Ihe e.Xlrae
lioll oj KIV collected has beell redllced /l1'e/I'e compone/lls illlo aile prillcipal component 10 represell/ nell' design 
cO IIC:eplllamed "Balinese TradifiOllar (IlT). Ily 1I,\'illg Relic/ melhod, tell refewlIII desig ll elements have beell gen
erated frO Ill IlI'ell'c dc,\'igll clemellt,l' idelltified. According to tlte resllft 0/ FQ7TI (l II(I/ysi.I'. a lille(lr ql/{//Ililmire 
lIIodei has beell /Jllill/o/' each personality I),[,e 10 explore Ihe relatiunship belll'eell CII.\'IOIlIer·s emotiO/wl feel ings 
(mel prodliCI de.\';gll elemellls, Framlliese models, de.\' igll support ill/OI'IIIa/ioll has been generaled to assisl product 
designers ill dcci.~ioll making for tlte IICII' Balillese prutiucl design . /n general. Ihe re.wlt shOlI'f'd that all design 
specijica/ioll of Balinese aroma/hemp)' prodllcf lI'ere ,w eciflc /01' e(lch {)er.wl/(lliIY (l1/{/most ojlhem Il'ere prodllc
live (IS Ihe /lew design rilles. 

Keywords: Arolllalhcmpy prodllcl, KOl/sei Engineerillg, CII.\'to/1/er personality type, Fuzzy Quamific(IIio/l Theory 
")'[)e- l 

1. Introdu ct ion 

Balinese :lromatherapy products such as aroma therapy scrub, incense, massage oil , soa p. :md many morc, were 
coped hi gh value of bus iness s in!.:e Bali has chosen as "The Best Spa Destil1:llio n of The World in 2009" on 
SENSE Maga%ine versio n f I ], In addition, from 2009 to 2013, about 2.803.18 1 visi tors !.::l llle to Bali with 9.5% 
increased for eadl year [2]. Considering th is conditioll. in order to winning the competition in this se!.:lOr, the 
need of the development of aromatherapy product has always been a challenge :lS well as the dl:lngin g of 
customer demands and expectat ions. 

Basically, Balinese aromatherapy prQ(lucts have such uniqueness whi ch attracts the consuiller to buy thcm. This 
uniqueness refers to product Balinese sense which have a big cOll1ributionlO make the product become flnllous in 
the Illarket [3]. where Wijaya [4J said that the famous product refers to the product which w ulJ fu1fililhe customer 
need. Generally each customer has panicular criteria on wh ich they want 10 buy related to their personality, for 
instance, the extroven customers prcf!.: r gold color than black or grey. T he condition was supponed by Jordan [5] 
who said that people tend to illl:lgine products as having personalities and they te nd to express a preference fo r 
products tlmt they perceive as re ne!.: ting their own personalities , Anot he r aspect that has important role o n prod
uct development is product desi gn c lements which make the differences oflhe products and gives the impres
sion to customers direct ly [6], 

As me nt ioned previous ly_ ilalinese sense. custome r personality. and des ig n clements considered as three 
important dimensions that llIake Balinese :lroma therapy produ!.:t become famo us ill the market. In this rese:lrch, 
K(lmei Engineering (KE) were chosen to synthesize these dimensions in orde r 10 develop Balinese arolllather
apy product design, In 1992, KE was introduced by Mitsuo Nagamachi as a product development method 
which translated !.:uSlOlllcr's impression into design speci lication [7J. The word Kallsei refe rs to Japanese Icnn 
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for the impression. fee ling, or the image of something. In thi s research, the word:.> that represent impression. 
feeling. or image of customers about Balinese aromatherapy product is identified as K(lIlsei Words (KW). 

In thi s paper. Balinese ar01natherapy massage oil was c hosen as the rese:lrch object to develop. Fuzzy Quan
ti !ication Theory T ype I were used to synthesize three dimensions of Kallsci. By \Is ing this method, new des ign 
formulat io ns were generated and represented by linear model approac h. Furthermore, the recommendation o f 
design clement combinat ion and proportion were obtained directly based on c usto mer personality type. In 
particular this inform:ltion obtained would be powerful especia lly for product designer to develop the product 
in order to fulfil l customer subjecti ve pre ferences. Finally, according il s motivation, three main objectives 
were proposed illlhis research: (I) to ge nerate the new design conce pt of Balinese aromatherapy product. (2) 
to identify the re le va nt produc t design element, and (3) to ge nerate the quantificat ion model of aroma therapy 

product design. 

2, Met hodology 

The methodology was designed to accomplish the research objectives. In this paper, Bal inese aronmthempy ma s
sage oil has been chosen as product domain 10 develop. Furthermore. the research methodology is representcd in 
Figure I . 

/ An>I Y<UlIl ,I., i, ",1"tiO'IiNP U' Ul g fQ'1T1 "", ,10<>.1 baS(J on 
cuSl<>m .. penon.bly 'n>u 

, , , , 
/: , , 

IG . ... '.'ng d .. h'iIh." j.<o", ..r.""h do"l" 
ca,<1t<H) UCiOgn ... ~ron '''{~nnn'''' 0 ..... " .. "1 IfIe h,sh'" -alii_ .. free I : 

! R"t. "'~I!"'.nl I : 
______________________________________ - ------ ---- - ------- -- - -- -- - ------- ______ 1 

( '.0 ) 
Figure I. Rese:II'ch mf.'lhodoiligy now chari 

The rescarch began with the identification of product domain as the research object. Afterward, the K \V were 
collected by interviewing the experts and followed by generating" new Balinese arolllatherapy design concept to 
achieve the fir.it objective. Then to achie ve second objective, design clements were identified for each sample 
collected :lI1d were evaluated accordi ng to the new design concept to obtain the relevant design clement. Finally, 
the new design concept and the product design clements wcre synthesized for cach customer pCr.iollality type to 
achicve the third research objecti ve. In this research. R language vcrsion 3. 1.3 were used as a tool of data pro
cessing. 

3. New Design Concept Identificat ion 

In this phase. firstly twelve K(III:;ei words have bccn collccted by means interviewing the experts which illustmted 
Balincse aromathcmpy product consisted of "Unique", "Allracting", "'Exotic", "'N atural", "Ba linesc product", 
"Luxurious", "Art istic", "Bri ght", "Tradi tional", "Fashionab le", "Eco-Fricndl y", alld "Transparent", Afterward, 
all thc Kmlsci words obtained have been evaluated by 30 customers of aroma therapy product using Likert scale (7 
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Balinese Aromathcr.1py I' rotlucl Dcvelopmel11 Based On Kamd Engineering Anti CuslOmcr Personality Type 

scale). Thus, the resuh of evaluation has been analyzed using Principal Component Analysis (PCA) melhod in 
order to reduce the dimension of K W collected and followed by generating a new concept of product design[8]. 

To dep loy PCA in this research, first ly, defines X as a matrix of K \V evaluation for fJ dimensions of KW which 
denotes as X = {Xt. X2 • . • . , x,,) where x/ € X. Then ca lculates the mean (jlj) of X for II product sample (i = 1,2, .. . , 
/I) which denotes as i\'I :; {PI,jll, ... ,jlp}' The next step is to calcu late the subtT3c t matrix between X and]'\"1 which 
denotes as Y = lv/,)') ..... )'p}. In order to sec the correlation between KW, compute the covariance of matrix of y 
which denotes as C wilh p x p dimensions. Thus. generate eigenvnl ue and eigenvector or c as fo rmul ated in (I) 
where eigcnvector denotes :tS n = 1",. be ..... bpj and eigenval ue denotes as i.:; (a/. a ..... ., (lp). 

C * B =i.* B 
( I ) 

According the resu ll of eigenva lue i .. it can be seen ,tbout how nlany principal component (PC) should be re. 
tained and the result of eigenvectors n showed the v(lille o f component' s loadi ng components. The result eigen. 
value of each component is reprcsented in Fi !;;llre 2 and the result of componcnt loading factors in two dimension 
of PC named PCA variables f;Ictor map is represented in Figure 3. 

. .... .. 
, ~ . " • " , 
& " " • " • 

0 

, • " " 
00 "' 

Figure 2. T he result of cige l1 \"a lul' Fi:;u re J . V:trbbles factor map (PC,\ ) 

According PCA rcsult . one princ ipal component which has eigcnvalue above I was gencrated to represcnt 
79.5 1 % orall the Kall.l"ei words as represe ntcd in Figure 2 and the KOII.l"ei words were grouped into their principal 
component as seen in Figure J" . Based on PCA result, '"Balinese Traditional" (priucipn l component I) has been 
chosen to cope the group as a new dcsign concept of Balinese aromatherapy product as the answer oflirst objective 
in th is research. 

4. Rclcvant Design Elcmcnt Idcnt ili catioll 

In order to answer the second research object ive. 25 Balinese aromatherapy massage o il have been coll ected. The 
resu lt o f design clement identification phase showed that there were 12 categories with 34 variance of design 
clements which is represented in Table I . Rclicfa lgori thm [9J was deployed to determine which relevant product 
design clements lo r BT image. Basically, Relief method is a feature weight based mcthod inspi red by instance· 
based leaming which detccts those feature which nrc stat istically relevance to the larget concept [91. 

T:ll1[e I . T he result of d esign clclUent ide ntification 

Dcsigll clement 

Top shaJll: (X,) 

Body shape (Xl) 

lIeight Jnd width mtio (X) 
Cuppc,l ornament alld bott le height ratio (X.) 
Materia[ (X!) 

C3P color (X.) 
Ornament itcm nlllnlJ.cr (X ,) 

label theme (XI) 
Root in the boule (X.) 
BOllte colQr (X 10) 

nott lel\~-.;k (X,,) 
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Wide 

Low 

PET 

Gold 
Few 

Flower 

E.,isl 

Tr.ulsparcnl 
E.,ist 

2 

( " 

N3rrow 
Midd[e 

G[:" s 
White 

,\Iid(lk 

NOIl·flower 

None 

Semi· transparent 

None 

3 , 
'I 

High 

Grc>' U[ack 

Many 

Non·tr.m.\parclll 
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Lube! position (X I)) Annchcd I longed BOlh 

The equation of Rel ief is represented as in (2). To deploy Relief in thi s research, fi rst. defi nes ,"UI design clement 
asf, where F = ifl. ji ..... / ", ). the weight of the ,1h design clement as \\ j'i where W = (1Ij1. IIp, .. .. lIfm j. and the result 
ofcLlstomer eva luat ion fur 11/ dimensiona l features (i -= I . 2 .. ... /11) and /I sample size (/ ... I. 2 .... . /I) which denotes 

as x" where X - IX'I .X' } •..• , x, .. ). 
i · - II • 

L L diff(x"y/ 
""· '"'e·'c"~"'-.,.,. __ II" ::: -

I. (II _ \) 

(2) 
Tradi tionally. Rclief equation above nms using pairwise between data record (x, and JI) where x, indicates an 

instance of customer evalualion and Yi indicates an instance neighbor of x,_ In equation above, fu nction di.ff(x,. YY 
is calcu lated as in (3). where I"p is a Tange unit oUh{lesign clement ti) normalize the values of the function into the 
interval rO, II. 

(3) 

As in (3 ). jfpairwise between x, and):, arc in the same class, then the v;\luc of fu nction diffis negative, Otherwise, 
function diffwill have a positive value when x, ,md YI arc in a difTerent cl ass. Kim and Rendell [9] said thatlhe 
rclevalll features means the feaHires which ha s weight above O. The result or weighlS of design cJemel1ls of Re i ief 
which generated using It 1:lI1guage which threshold was set on zero (t = 0) is represented in Figure 4. 

Figun .. of . Thl' resull of I~ e licr ,"elhod 

Accordi ng the result . ten design clements whi ch have the wcight of allribllle importance more than thresho ld 
(lI'i> t) have been generated ;IS the relevant design clemenls. These ten design elements consisted "X I", ·'X2". 
"X3", "X4". "X5", "X6". "XT'. "X9". "X IO". and "X I 2". The result implies that designers should focus on their 
allentiun more ti) these ten relevant des ign clemen ts when the design objective of the prudltct is 10 achi eve n 
desi rable OT image. 

5. 8 :1 1incsc Aromathcrapy Product Formulation Based on Customer Personality Type 

In this phase, customer personal ity type was identified based on Hippocrates and Ga len theory who cl assify the 
personali ty inlo four basic personality types: ( I) Sanguine (animated. cheerful, humorist. extrovert. trendseller); 
(2) Choleric (strong. ad venturous, powerful, dominant); (3) Melancholy (analytical. individualist, detai ls, plan· 
ncr. perfectionist): (4) Phlegmatic (friendly, easy goi ng. peace ful . shy. adapt3ble); (101. These personality types 
3re the most popular and the oldest classifi C:lt ion of personalities [ I I j. The evaluation was conducted IIsing per
sonality questi oner test. From 30 respondent s guthered. the evn lu:t tion showed thai there were 9 sanguine, 10 
melancholic. 3 choleric. and 8 phlegmatic that involved in this research , 

Afterwards. FQTTI was pcrfo nned to fi nd the relationship between qualitative descriptive variables thaI arc 
given in values on [0. I I and numerical objec t variables in the fu zzy groups gi ven in the sample [ 121. FQ1T I 
model liS represented in (4) means determining a linear fu nction of categories that best e ... presses the stmclUre of 
Ihe data by minimizi ng the object variat ion given lind its error variance. , 

y(cu) = 2:"""(,,,) (4) 
,., 

In mOOel3bove, y(w ) expresses the objective function of lO th sample and /l1(W) is the degree of response to I,b 

qualitative category (i " I. 2 .. ... K), which hilS va lues on [0. I I. The category weight (a) that mini mizes the error 
variance is represented as in (5), In equation (5). matrix A denotes a set of K calegory weights. where A =: {ttl. 
(/) .... , a .... }. Matrix X contains groups of qualitati ve categories of /I sample given which denotes as X = {II' (I), I" 

Copyrighl C 20 lS lESS 36l 
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(1) ..... 1/1("»). MatTi.'t( C is a diagonal matrix of fuzzy group B (jlB(W » that ex presses the fll7.zy set o f /I sample 
£ivclI as dCIIOleS in C = diag (jlB(I).PB(l) ....• I/B(n». Finally. Ihe objective functions o f 11 sample given is con. 
tained in matrix \' which is dcJined as \' = {y ( I). Y (2) ... .. Y (II)), In thi s research. FQTTI method perfonned to 
find the rela tionship between product design clements and customer personality lypC fo r describi ng inUl£c given. 

A = (XTeX)·t XTCY (5) 
To perfonn FQITI. first ly the new design concept for atl product sample were evaluated by these 30 respond. 

ents IIsing Likert scale and Balinese sense of the product was evaluated by experts. F U7.zy membership was then 
generated from ex pert evaluation of l3al inese sense of the prodm:t wi th Li kert 7 scale and one category was sct to 
represelll product B:tlinese sensc wi lh fuzzy membership ranged 0 to I . As :t result of the FQTT I analysis, fOur 
prediction Illodels were generated to represent the relationship between product design clements and the given 
product images for each personality with considered the product Balinese sense. 

Sanguine 's IlT '" 1. 186 X, 1 + 2.200 XI ~ - 0.266 XI.) - 2.997 XH + 0.2 17 Xz t - 0.3 28 X11 - 0.0 10 XH + 0.244 
X ~ 4 + 0.477 Xj I - 0.355 Xl Z + 0.808 X4 I + 0.230 x.l l - 0.9 16 Xu + 1.924 Xi r - 1.802 Xi.2 + 
1.41 8 Xr..1 - 0.189 X6,~ + 0.203 X6J - 1.310 X 64 + 0.677 X7 1 + 2.875 Xu + 1.655 X7,l + 0.2 12 
Xlii - 0.090 X'H + 0.103 XIO 1- 0.577 X I01 + 0.596 Xl oJ + 2. 124 XI ~. I + 2.920 XI11 + 3.701 
X, l} (6) 

In model (6) and Figure 5. c:ttcgory score indicates the pre ference degree of Sanguine's e motional feel ings on 
each category variab lcs. If the grade is positi vc, the costumer' s emotionallceling leans toward the I3T image. For 
instnnce. in modcl ( II), the category score of two selected va lues of the bottle material (X5) in "BT" image nrc 
1.924 and - 1.802 . This result shows thaI the Sanguine' s cmotional leeling prcters Ihe "13'1''' imnge if the bOllle 
material is "PET". 

., , 
"-~. 

, , 

Figure 5. O l,IIIIIul11 ca t el!0r~' score fu r sallj!uine desij!n 

• o 

-o 

~ . 
o 

.. 
o 

..... -
Fil!ure 6. I'ee for 5l1111!ulne design 

In Figure 6. panial cOlTelation coeffi cient (PCC) indic:ues the degree to which design element affects design 
concept. According the resul t in Figure 6. the maximum PCC of sanguine "BT" image tends to cap color (X6). 
The result means design clcment "cnp color" is most closely related to "B" " image among the others. Based on 
Ihe mooels obtained. a design support information was ge nerated to figure 0111 the combination of product design 
clement in term of new concept g ive n. The resu lt of design support information is represellted in T:lbJc 2. 

Tahle 2. Thc r esu l! of df.'sign su pport inform:! tion of IJT image 

Dcsib'TI carcgories Sangnu1<; Ch"li:rie ~ t d:",c hol,c 

T(lp shaJIC T)l lC 2 T)'IIC ) T)'IIC ) 
B (III ), slmpe T}pc -1 Type 2 T ype .j 

IIdghl : widlh Wid~ Widc Wille 

COPIlCd ornalllCIl1 : boule height Low High Lo\\' 

MMcria t I'ET Gb ss t'ET 
CBtlcotor Go" Gold {irey 
Ornament i1em used 1>tiddl~ MallY Many 
RoO! in Ihc boule E.tist None E~l s l 

Bonie tnmsparcncy Non.1r.'nsparcn1 Tr:lIIsparcn1 Tr:msparcnl 
ubd posllion flolk llallKe<t It~IIHed 

l'hlcgmallc 
T)'IH:2 
Typ<: ., 

\V ide 

Midt!lc 
I'ET 
Gvtd 

Middle 

NOllc 
Non ·tr~IIS \lar~nt 

I)olh 

According the result represented in Table 3. the mosl influential design clement tends to "gold cap color" for 
Sanguine. "body shape Iype 2" fo r Choleric, "n13ny o rnament item used" fo r ~ Icln nc holy. and "top shape Iype 2" 
for Phlegmatic. Generally. all the result showed the relalionship between ench personality :l1ld their Illost inflllelltinl 
design clement \\ hich tend to refleci their personalities. 
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Parameters 
Ilighcsl l'CC 
Dc~i~n levcl 

Tahle 3. Cuntrollil1 ~ deslsn element for each personali ty 

Cap color 
Gold 

Choleric 

llody shape 
Type 2 

I>tclanchohc 
Ornamenl ;1<;rn used 

Mnu)' 

I'hlcgmahe 
Top ~hare 

T)'IIC 2 

In term of model evaluation, fisher exact lest was conducted to assess the rules productivity within design 
support information [13 j. Qne res()Qndenl was selected randomly for each personality nnd 0 .05 signi ficnnee thresh
o ld ((1 = 0.05) were used in th is test. T he mles of each design elelTlent were assessed for customer preference value 
above 4 related to BT concept. The productive mles were shown by the value of Fisher exac t test ::; a [ 13 J. The 
result showed that from 10 mil'S for each personality, there were 9 productive rules for Sanguine and Melancholic, 
8 productive m il'S fo r Phlegmatic, and 7 producti ve mles for Choleric. In general. Ihe resu lt showed Ilmt the most 

of mles gencr.lted werc productive for each personalily design. 

6. Conclusion 

In this paper, a research has been conducted on Balinese arommherapy massage oil to demonstrate how Kame; 
Engineering using FQTTI analysis were applied 10 ussist product designers in deci sion maki ng oflhe new product 
design for e:lch personality type. The result of peA method showed the cxtnlctioll ofKW collected which reduced 
12 K W into one word which represented:1 new design concept of Balinese arom:lther:tpy product named "Bal inese 
Traditional" ' (BT). By using Relief ulgorithm. ten relevant design elements have been generated which consisted 
of top shape, body shape. bottle height and width ratio. copped ornament and bottle height ratio. bottle material. 
cap color. omamenl ilem used . rool in the bottle existence. bottle transparency, (lnd label position . According to 
the result of FQTT I analysis, a linear <luant itativc model has bcen built for cach personalily type to explore the 
relationship between customer's emotional fcelings and product design elements. From these model, the design 
support information has been generated 10 assist product designers in decision Illaki ng for Ihe new Balinese product 
des ign. In genera l. the resu lt showed Ihat all des ign specifi cation of B;llillcse arol1llt lh cr;IJlY product were speci fi c 
for each persona l ity ;1IId most of them were productive as the new design ru les. By closer imp:liring thc product 
development o f 13alinese arol1l31herapy wi th customcr personality type, a higher degree of globa l demand may be 
expectcd both for business and community. For future research challenges are consisted of how 10 scale up with a 
reliable manufacturing and financial engineering process within an integrated production systcm. 
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