J East Asian Soc Diet Life
26(5): 400~406 (2016)
http://dx.doi.org/10.17495/easdl.2016.10.26.5.400

oldaw HEFS M= o
o &
=g gt

e
il
H1
o
k>
E
oII
0H1

400

of wes 2EEAM

K-mean Cluster Analysis according to Consumption Behavior, Preference and
Satisfaction of Naturally Fermented Bread Products

So-Young Lee and Kun-Og Kang'r

Dept. of Nutrition and Culinary Science, Hankyong National University

ABSTRACT

This study used K-mean cluster analysis to evaluate the preference and satisfaction according to consumption behavior of
naturally fermented bread products among customers residing in the Seoul area. Naturally fermented bread products were best
recognized as “great nutrients for good health” (3.91+0.87). The preference for naturally fermented bread products was due
to “good taste and flavor” (3.39+0.95), and customers with “intention to purchase” showed a mean of 3.21+0.94. The overall
satisfaction for naturally fermented bread products was 3.26+0.75. Among the specific categories that contributed to this overall
satisfaction, “quality” showed the highest satisfaction with 3.43+0.77, whereas “price” (2.77+0.76) and “variety” (2.77+0.75)
exhibited the lowest. Among the items to modify for naturally fermented bread products, “variety” was the most important item
(21.8%), followed by “lower price” and “convenience of purchase” at 19.7% and 17.9%, respectively. In K-mean cluster
analysis, customers who frequently visited the bakery and purchased naturally fermented bread products (cluster 1) expressed
strong preference, satisfaction, and consumption behavior. Furthermore, these customers expressed high satisfaction in “quality”.
“convenience of purchase”, and “variety” of naturally fermented bread products.

Key words

M B

Aol &E FAo = g fuvhate] AL Fsit w
2A) ¥ststa dvh 2 o] &3 theFg AlFe] anvt S
7¥shHA] A2~ Al D] A= 503, ofof what H
olAT] AF] LH|E AEH R FUleta Ytk aT &2 F

w5l mEY v HAE A 2013 3,0009] €
ol A 2015 1% 5,0009] Yo = sullL} 4531 0 (http:/
news.chosun.com, 2016), =] #]e]#A 2] F-EA 713 vj=
o] & PALY] IF wlEATE 2015 0] 4% 2,0009] o] @
o] 20111 2 9F 22 4,3409] o 2PA T wo]A ] Al
It R (http://www.edaily.co.kr/news/ 2013)7F E2 ARS &
/\ ohq_

SRS A5 |
= AL 3l tigh 4‘*%01 %ﬂﬂfﬂfﬂ AEFAA AN =
TR 237l mgo] Ble Ak 313 S A7k A EN
W ATE gibe] z18gsta Qth(Na SJ et al 2009). o2t

*Corresponding author : Kun-Og Kang, Tel: +82-31-670-5181, Fax:
+82-31-670-5187, e-mail : cocco-9522@hanmail.net

: Naturally fermented bread, K-mean cluster analysis, consumption behavior

1%94 FEskeF A
A wle]7 2]

R o2
R I po o

rg o 1 o
=
fu
Ho
o
|l
o
fu
oX,
ozi
ol

]./; (processed fresh yeast) th4l

OH}\1 H]—Z o) H%E;] U}E HH]—O
SR AollE HEFE WEo)
A} 2 el AV)E nAE
1, A X“é% 7 st

r&
Hj
lru

L

34:

& H(natural yeast)

]

)
re
ml
td
fr
v}
0%
Q
et

4 J
ofg Mo
d

BCh
fr
(] mE‘
ol

1 T
ol
o
=
fr
=

‘:‘1:2—1

ko o2 hu oA
ap W
AN
e T

oE

ol
= o

=R

e}
[
(=)
>
-
(3 ol:o

)
o
lo
2
re
i)
B
of
|

).

(63
_O,;l>.
o= Ml or

)

3

ml

)

o,

o

o
o
i)
i
AL
e
rﬂ
S
A
ALY
o

o OER ox 3

[ T o o
il
}‘E‘ l"_\ﬂ FU{U N:)

ofN
=
tlo
=
i)
ol
ol
£
9,
ofo
ol
ol
f
%0, 't
%
:
m
&
e
[¢]
o)
=]
0
w2
—



26(3): 400 ~406 (2016)

(Choi SH 2013a).
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Table 1. General characteristics of subjects

Variation Items n %

Male 117 36.1

Gender
Female 207 63.9
<29 62 19.1
Age 30~39 99 30.6
(years) 40~49 122 37.7
>50 41 12.7
Housewife 105 325
Self business 19 5.9
Professional 52 16.1
Occupation Business man 54 16.7
Student 15 4.6
Baker 59 18.3
Others 19 5.9
<200 50 15.7
Income 200~300 61 19.2

(10,000won/

month) 301~400 55 17.4
>401 151 47.6
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Table 2. Purchasing patterns of naturally fermented bread
products

Variation Items n %
Awareness of Yes 204 63.8
difference No 116 36.3
Parents 23 7.2
Spouse 22 6.9

Reason of .
Children 119 37.2

purchase
Myself 145 453
Present 11 34
<20 202 62.9
20~40 67 20.9
Rate of
40~ 12.1
purchase (%) 0~60 39

60~80 8 2.5
>80 5 1.6
Myself 195 61.1
Information Neighbour 48 15.0
acquirement of Media 37 11.6
bakery products Internet 9 )38

Store employee 30 9.4
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Table 3. Homogeneity for recognition of difference bet-
ween purchasing behavior of general and naturally fermented

bread products [n(%)]
o Recognition 2
Variation Items
Yes No (p-value)
>5 times/wk 10 0.5 1( 0.9)
3~4 times’wk  13( 6.4)  4( 3.4)
Purchasing 1 =2 timesiwk  52(25.5) 16(138) g04g2
frequency 5 times/month  32(15.7) 10( 8.6) (0.000)
Once a month 46(22.5) 13(11.2)
Rarely 60(29.4)  72(62.1)
<20 108(53.2)  93(80.2)
Rate of 20740 50(24.6) 17(14.7) o
purchase  40~60 33(16.3)  5( 4.3) (0.600)
) 60~50 8( 3.9) 0( 0.0)
>80 40 2.0)  1( 0.9)
Parents 14( 6.9)  9( 8.0)
Spouse 15(74) 7(6.2)
iﬁsg;szf Children 72(35.5) 45(39.8) (é:ggz)
Myself 95(46.8) 48(42.5)
Present 7( 34) 4( 35)
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Table 4. Recognition, preference and satisfaction for na-
turally fermented bread products

Items Mean S.D.
Great nutrients for good health 391 .87
Recognition Different fermentation agent is used 3.79 .85
If\:;t;lfr;ltartrilizroorganism are used for 373 0
Good taste and flavor 3.59 .95
Preference  Various kinds of bread 298 .90
Suitable price 267 .92
Quality (taste, nutrients) 343 .77
Overall satisfaction 326 .75
Packaging 321 72
Satisfaction Expire date 3.07 .75
Convenience of purchase 279 .85
Price 277 .76
Variety 277 .83

Mean+S.D.: The scores were based on the mean scores measured
on a Likert scale from 1 to 5.
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Table 5. Items to modify for naturally fermented bread products [n(%)]
Items Multiple items” First Second Third
Variety 249(21.8) 92(29.2) 69(22.1) 60(19.3)
Increased nutrients 107( 9.4) 44(14.0) 27( 8.7) 22( 7.1)
Lower price 225(19.7) 82(26.0) 69(22.1) 51(16.4)
Improved package 44( 3.9) 2( 0.6) 8( 2.6) 7( 2.3)
Convenience of purchase 204(17.9) 56(17.8) 69(22.1) 59(19.0)
Appropriate amount 59( 5.2) 1( 0.3) 16( 5.1) 15( 4.8)
Information of benefit 179(15.7) 31( 9.8) 44(14.1) 64(20.6)
More functional ingredients 74( 6.5) 7( 2.2) 10( 3.2) 33(10.6)

* Multiple items include all checked items to modify for natural fermented type bread products.

Table 6. Preference for additional ingredients used for
naturally fermented bread products

Items Mean S.D.

Nuts 4.14 .80

Fruits 3.98 .81

Additional 3.90 75
ingredients

Dairy 3.85 .88

Vegetables 3.61 .88

Mean+S.D.: The scores were based on the mean scores measured
on a Likert scale from 1 to 5.
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Table 7. Effect of specific satisfaction on overall satis-
faction and recognition, preference, and satisfaction on con-
sumption behavior of naturally fermented bread products

Independent

B F R
variable !
Intercept 632 3.601™
Price 102 2,055
Quality 486 9.546™
(taste, nutrients)
Overall . Jire date 081 1503  44.270™" 458
satisfaction
Packaging 121 2.167"
Convenience 062 —1.208
of purchase
Variety 078 1416
Intercept 400 1.255
:on Recognition 097  1.410 .
Consumption L. 33897 250
behavior  preference 402 40916
Satisfaction 394 4.096
™ p<0.05, ™" p<0.01.
AUFHE 25 FUE A-HTH Dolle JAdTEwol o
S ASwo e ela Fuldse] B wskon, HA
Ewe 7HE Ttk AT 2, 7] 3)dle HRbHo=m
gl gt e, e 9 Fufgdgo] B Ao
2RIt =3 wlo]AE E A5 o] &t AT E
= A Fdske Afole AAdagel uigk QA=
ja) ol =kon), MAggwol Ful Aol 71E] A5
o= AAdF W Uigt QA== X7 g Folu 7
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Table 8. Difference among recognition, preference, consumption, and satisfaction of naturally fermented bread products

according to K-means cluster analysis (Mean£S.D.)
Items Cluster 1 Cluster 2 Cluster 3 F P-value
Recognition 3.80+0.66 3.81+0.78 3.85+0.77 0.148 .863
Preference 3.2340.68" 2.95+0.74* 3.02+0.68" 4.967 .008
Satisfaction 3.10+0.62° 2.88+0.46° 2.9940.56" 4327 .014
Consumption behavior 3.47+0.80° 2.91+0.97" 3.15+0.98% 10.730 .000
Overall satisfaction 3.31+0.82 3.20+0.67 3.2240.72 0.744 476
Frequently: 1~2 times or more/wk, Sometimes: 2 time or less/month.
Cluster 1: Frequently for bakery visiting, Frequently for naturally fermented type bread purchasing.
Cluster 2: Frequently for bakery visiting, Sometimes for naturally fermented type bread purchasing.
Cluster 3: Sometimes for bakery visiting, Sometimes for naturally fermented type bread purchasing.
Mean+S.D.: The scores were based on the mean scores measured on a Likert scale from 1 to 5.
*® Mean followed by different letters are significantly different by Duncan's multiple range test.
ZE Fe w4 ge Ao® e He sk
Je)a A ERA 6] nhE A% BEE Folo M Fig
13} o] HAdawe] £4, 71 HejA 2 AlF Tl e d HE
et RhSEoll A 2] Zhell Fefm|Rh Afel& Kl =, M)
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(@8 Dl AQnaEwe] FA, P WA L AFe] v ALEE AT 0D WEE D WIEE Hetsn 43
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Variety . Quality HATE A Fol gk AkA Q] B 3.26+0.7591
: o, ST MY 52 452 FAE 34320.77°10 L,
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+0.76, 2.77+0.83 0.2 22 A UEpITt AALE Al
FoA THdE]olof & ML AFe] thdshrt 21.8% % 7
E=SkA, T TR 19.7%, “TUAL 17.9% ol ATk
Availability " - Expire date gk AAE gl AL = TR T Al e A
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Fig. 1. Difference among specific satisfaction of K-means AdgW e 2pE pdste Aol AAE g gigt A
lc)hfter" analysis, . Swe WEE ae)n pelgEe] BE ko], HAWE
egends for the cluster 1, 2, and 3 are in Table 8. wo] E2 o] Fol W A Ee| vkl i3 BEEE
Meanis.D.: The scores were based on the mean scores measured wo Ao o 2 9alr
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