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Thanaphol Phathairat 2009: An Analysis of Consumption Needs on Lychee with Quality and Safety
Master of Science (Agricultural Economics), Major Field: Agricultural Economics, Department of

Agricultural and Resource Economics. Thesis Advisor: Mr. Apichart Daloonpate, Ph.D. 153 pages.

This research aimed to analyze quality and safety attributes that affected lychee consumption
decision of consumers in Bangkok. Conjoint model was employed for the analysis. Moreover, cluster
analysis was conducted to divide the consumers in groups based on their satisfaction on lychee attributes.

Data were collected by interviewing 400 consumers in Bangkok.

The analysis results found that the most favorite attribute was lychee taste. The other lychee
attributes were price, production pattern, chemical-safe certificate, and skin, respectively. Based on their
preferences on lychee attributes and purchasing places, the consumers were divided in three groups. The first
group who frequently bought lychee at fresh markets had a preference on lychee price and skin. The second
group who normally bought lychee at modern-trade concerned production pattern and chemical-safe

certificate. The last group who had no specific places to buy gave importance on lychee taste and price.

This research suggested that lychee producers should emphasize on chemical-safe production in
order to sell the products at modern-trade places. In addition, related government sectors should provide
chemical-safe certificates to the producers. This manner would not only give confidence to consumers, but

rise higher income to producers as well.
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4
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[~ (% 4 [ { c?/‘ o a 1
1992 liiugaquanyuzdug ennileninadesyanaanyuziuaasiuiliinanula
@ <3| a o 9 o £ ax @ 1
FALIUAINANND U5 LLﬁZﬂW%ﬂWiﬁUWQ“lzﬂﬂﬂ!aﬂHﬂwﬂW%Qﬂﬁ%LaEJVhJ FIITNITAINGAN

afe'lailufiien Johnson, 1987)

I I o
4. full profile designs (HuUn5INUTIVIIMToyad10yAqUANBUZATITIN

9y a

v Aas as o Qddy I o Y o ~ o w =
AUATNIsusn Tagdsmstinauedsiazlumsinaus lvhus TaanimsGeadiaunuing
. A Y =< . v 1 z 9
W13 (ranking) ¥30MIINAZHUUANUNINDTY (rating) YARVANHULAII TIHUANT O
o & o o an A Y Aa P =
nu Famsinaueyaguanyus lnedsmsiszilunteylslumsainw
. . . . I ad o 9 v o 9 3
f. hybrid conjoint design uATWaLINaAANNTAVFUFOUNTINY
¥ =q vq ¥ o = Ao o 3 <
5905 MTYaN 1F Iz auAuMsANINTIIIUAUANBAUENINY (HUMTINUIIVTIN
fomqjla 2 wund DU NU Ao self-explicated data {1a1& full-profile stimuli rating 9 self-explicated
Y <3 Y Yy a Y =3 1 @
data 1¥mstnusivsandeya Taemsngusinaldazuuuanunanelaluunazszauues
o I A A = Y A A =
Auanvuzitiuaziuy 0-10 Tagf 0 Ao AnNuNanelaesiga uaz 10 Ao AUNINe e
H Yy a o vo o o o Y o
gage waznntivez 1gus Inaiins Imimingenadnyaziluazuuy 100 AzuuY 1a1h
Y
azuuuluudazszauguanyuzaguiuazuuums Ihmingagudnyuzud i
A = =< Y a [ 3 as < 9 9 ax o 1 dy o Y
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n3wNngus aaimsIntanuddguewrnudnyug tazyaquanyuzuana1iuuIN oy
' <
iioela (Heikki and Miika, 1995) @21 full-profile stimuli rating 1¥M3tAUTIVIINTOYA
] Y 1o 1 Y @ S
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10 Tag 0 fim AANuNInelatiosnga uaz 10 Ao ANUNINBlIgIga
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4. adaptive conjoint analysis design Lﬂmﬁmsmmam’mmagaiﬂamﬂ%
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aauWnesunsosle lumsaeunwanuiane lavesdusInn Tagligus Inadenszal

[ d' o Y a =S d! ] [ d’ [] d' 9
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.. s Ax . . . 9y
(paragraph description) ﬂmmmmiﬂmgﬂmw (pictorial representation) waznsuaad lagly
o 1 a o Jd a = an Y 4 o Y a
A10819HANNDNIT (actual product) FIITMILTUD Iasn1s lsuaaInisaazinlimnaniiu
NZNATALINNITIBMSHAAIYANNANHULAIBNTUTTOWAUANYULVDIAUAT NA1IND I5N13

o J A 1 19 Y o
unﬂu’ﬁiﬂﬁlﬂﬁl!ﬁﬂﬂﬂﬁﬂ‘ﬂiﬁ“lJﬂ1W‘1J§$ﬂ’EJ‘U%3“H’Jﬁlﬁﬂ‘ﬂiy‘ﬁ‘Wﬂ’JHJUliJL‘llﬂﬁ]ﬂlf)\iﬂ@lﬂﬂﬂTﬂﬁJ

u

o

2 v
aamszlumse s lddaeuiinnuaulenezaous 101y (Green and Srinivasan, 1978)
1A [ 1 =) d' 3 o [} [ d'
uaItnsaanaidunuigenazuisaiamsminmunindues liassdmihvuien
o =1
MMsAnYI
= YA U =< U [y d‘ o
2.4 msenliIsmyTannuianeloneyaguanyuzitinaue (measurement scale
. AAam [ =3 Y (% = =~ o w
of the dependent variable) U35n151uMsIaANUNaNe Y 2 HUVAIWAY AB NTITENRIAL
o . Y =3 . ~ o w o W I
ANUAIADY (ranking) HazNI IRAZUUUANNNINED 1D (rating) TasmsFeadauaNud Ay
@ v @ . Aq ¥ v v v W J £ o 4 1 Ay W
MIIALVUOUAY (ordinal scale) N1FlunIsIAoUAVAILYTA199 Fai NI IUNUBUAY
1 o [ =\ o w [ Y] 1 Y = I Y
uana1anu uaealinnudiny lumidu dumsldazuuuanuiane ladluniasfanuuy

$1U9U (interval  scale) Newsnvondennuiianelavesdasudrimuildnnudifyde

auanyazuanaiuunteeiisslaluFalS ez vunannudigy

=

2.5 MStaeNUUU1a83IANINTNINB]D (specification of model of preference) A

AN UNISANH Tﬂmmu{haam@iazmmilzLm@ﬁﬂymzmmﬁuﬁufmmmﬂﬁ'

1
v [ <

anudnynuguanyue Fwuuiaesitenldll 3 uuy Ae

q

p
discrete model : Sj = Z fp (xjp ) 3)
p=1
p
vector model : S;= > WX 4)
p=1
. . 2 & 2
ideal-point model : d i = z W, (x i Yp ) (5)
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Aviuald s, o anuiawelasawluyanudnyue (stimulus) 1 "
v o d o
d2j Ao weighted square distance saginnuduiusasat sy S;
A Jd o v d 4 1 o o
£ fo linduvesnadniveswalss lowiinmizdin (parth worth) 1131

uaiazszaumanlasunlasvesagadnyae j

]
[ v =

x A9 szaufmanbuzi p" dmiugenanyuz i i

Jp
v

A
f
A T o o o o 9 ! ¥ 4
w, o ﬂ”lﬂ’J\Tiﬂ‘ﬁ‘l!ﬂﬂ’ﬂllﬁ”lﬂilfll'fNEj@]@ﬂiulma%ﬂmaﬂymzﬂ p

A a . . 9 ' Hq Yo o th
y, Ao 9alugANAA (ideal point) VosAnaULARLAUN IHAUAMANYUE p

. <3| o 1 d o v o [
discrete model {unuuiasslumsiszmnamessolse lesidmsudwnlsauanvas

n higunsavenld Wemamsnlasumlasluseduaadnuas ludr anuiane lan 1dez il

v v v Y 1
msnlasuualas I lunemanmiuiusoanad (Fan1wn 2.1)

anuwela (preference)
A

anuwe lagege

anunelaga

anunelody

0 P szduvesqudnuaei i

. .
M 2.1 anuwelagunuidlu discrete model

117: Green and Srinivasan (1978)

3 v o o o Y o
vector model L']JuﬂWﬁLLﬁﬂ\iﬂ’JﬁJﬁNWH‘ﬁ"Uﬂﬂﬂ’J”IiJW@iilﬂiJi%ﬂUﬂmaﬂi&lﬂwiuﬂﬂ‘]&lmg
. . . 9 o o A A a A o o 1%
single linear function mmzmmmmaﬂymzmmmﬂﬂmﬂaﬂuuﬂmizﬂmmaﬂymﬂﬂum
o Y a =< =\ = a A A 42‘ A o A &
%$“Vnﬁl‘ﬁLﬂﬂﬂ'ﬂllw\‘lW’fJii]llfniHJﬁEIHLL‘]J’Q\‘]GI,“L!‘V]ﬁ“VH\‘I‘VHWNGUHW3@ﬁﬂa\11uﬁﬂﬁm$ﬂlﬂu

FUATI (FININDN 2.2)
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anuwely (preference)
A

Sao 4 £ o o
mmwa“limuaﬂymzmmummmuqmanymz (linear more)

anune lanlidnyauzanasusEaUAUNanEAE (linear less)

0 P> seduvesnmdnuazii

v ' d
M 2.2 anvnelagiuuuiilu vector model

117: Green and Srinivasan (1978)

v o {

IS Y Y @
ideal-point model Lﬂuﬂnljllﬁﬂ\jﬂ311]fﬁJWu‘ﬁEU’E]\jﬂQWNﬁQWB‘lﬂﬂujgﬂUﬂmaﬂymgﬁﬁ

v
A AN A

[ 3| o [ [ { @ @
anvaziudulde mungdmSugudnvazilomansuasunlasszduaadnyaus ludn

q

= Y ° aa A F L 4 = £ Ao =
ﬂ’ﬂlJW\‘lW’8]61%611@\1Qﬁ@ﬂﬂ1ﬂ1h‘ﬂ$ﬂﬂ1lwuﬂlu L!ﬁ$%5LWN%H%HQQ‘Q@WHQ%‘V]1ﬂ'313JW\‘leJGli]Gl%
9 o A A o o =\ ~ [ = 1 I
YoIdaoumnIwIziiagega oszauauanvuziimsnlasuntasae 110 Tudwadulu

a A A dg’ A o Y =< 9 o v 9 @ .
NANINNIANVV U IDANAY ‘1]3°Vl'|Gh"iﬂ'JnJWQW@i%ﬂlﬂQﬂﬂ@UﬂWﬂWﬂJﬁﬂﬁﬂ ATINUUTUNY anta

Y] [

. . o < 4 {
ideal-point model vHanvuzuduIAmae Ao iWesyduquanyazlasuudaslyudy

=< = 1 = ° &£ g ady o v ' [
ﬂ’J13JVNW@GlﬂﬂxhﬂWaﬂaﬂfﬂuﬂﬂﬂﬂﬂWflﬂ %QLﬂﬂﬂﬂQﬂﬂJﬂﬁ‘ﬂEj@lﬂUﬂWﬂﬁJulll“]ff)‘Uﬂ@i&ﬂ‘U
v
=

Y] c?/‘ 9 Y] [ ~ = [} 3 a A A A o
AManyUSUU ﬂWﬁzﬂUﬂmaﬂBmxlﬂaﬂuqﬂ@ﬂ th'J'lﬂglﬂuﬁlucﬂﬁcﬂ%‘]ﬂlwuﬂluﬁﬁﬂaﬂaq WM

Y =3 9 o A d? [ A
Glﬁmquwai%m@qgﬂauﬂ1ﬂ1utwumu (ANINN 2.3)

anuwely (preference) anumels (preference)

A A
anunelagega
seAuANAnbULIAAN IS anuneladign  seAuAmAnBAZRAIAK I

0 P seduvesnudnbaiii 0 P> seduvoguanbmzi i

MNN 2.3 ﬂﬂiJW’t]Gli]g Huyvndlu ideal-point model and anti ideal-point model

117: Green and Srinivasan (1978)
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. A Ja 1 = [
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ANITN1995 7D 35 MONANOVA (Kruskal, 1965) t1ag LINMAP (Shocker and Srinivason,
A { [ o o W . I a
1977) nagtrilavesdoyandanyuaonlnilumsiFesdiaunnudifn (ranking) 1Ju3ATs
. axAa Y ! a J A an . .
UV non-metric 23NHeN IS IUNsUsEIIUAINITITIROS D 35 ordinary least squares, logit,
probit, hybrid a1 tobit (Wittink and Cattin, 1989 a2 Wittink et. al, 1994) E)EINUIJ NN Green
.. < 1 a . I A { @ ]
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4 I ¥ c?/‘ @ =< A ~ o w o W .
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4 . . v Aax o ' = Y
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T 1
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AUANULAN VOIAUA HazUTMIa1ee 1Aud) MsinIIznA1035MIa1ee deeunsa i
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3.1 fIdeazdeyaisziau visetaendlnls nietadelumsuisaiunara
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A as \ U d! . Y 1 1 1 Y ad A
3.2 msmamﬁ“!umsumnqmmﬂ %3 Wind (1978) "I,ﬂLL‘]J\iﬂ15LL1J\1ﬂQ3J@]a1ﬂl1’J 2177 A9
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4. mAA cluster analysis

a . I~ a o Y] [ 3 1 09; [
INAUA cluster analysis LﬂulﬂﬂuﬂﬂWi*ﬂuLuﬂﬁ?@&Lﬂﬂﬁ’]@ﬂWi@ﬂﬂlﬂuﬂﬁjNﬂ LA 2

1 dg’ @ 1 A ] 1 = Y] A v 9y [ 1 o 1 A LB 1 Y] IS
ﬂqmu”lﬂ @I’JE]EJN‘V]’E’JQiuﬂﬁjulﬂﬁl’lﬂuﬂzuaﬂ‘]elfl!gﬂaﬁlﬂu FIUAIDYNNDYANNAUNUISY
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) v 2
dj; = Z K - ij) (6)
m=]
o Y A ] 1 Y] (]
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d
1. NANSINIITHIAEID conjoint analysis THAAIATIN

Utilities
Utility
Estimate | Std. Error
COLOR BROWN -.835 129
PINK .835 129
TASTE SOUR -2.493 170
SOUR&SWEET 986 195
SWEET 1.506 184
MARK YES -.530 127
NO 530 127
PRODUCE CHEMICAL ..884 182
SAFETY 520 182
ORGANIC 364 192
CERTI NO -.921 155
YES .921 155
PRICE 30 -2.930 264
50 -4.884 440
70 -6.837 617
(Constant) 13.866 .481
Importance Values
COLOR 11.661
TASTE 29.843
MARK 8.604
PRODUCE 14.412
CERTI 11.895
PRICE 23.585
Averaged Importance Score
Coefficients
B Coefficient
Estimate
PRICE -.098
Correlations(a)
Value Sig.
Pearson's R .989 -_000
Kendall's tau 850 .000

a Correlations between observed and estimated preferences
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2. HANMITAUNIITHAIYIS conjoint analysis lunaian 1

Utilities
Utility
Estimate | Std. Error
COLOR BROWN -1.331 259
PINK 1.331 .259
TASTE SOUR -.796 341
SOUR&SWEET 521 391
SWEET 275 .369
MARK YES -513 254
NO 513 254
PRODUCE CHEMICAL .006 363
SAFETY 199 .364
ORGANIC -.205 .385
CERTI NO -198 310
YES 198 310
PRICE 30 -5.496 529
50 -9.159 .881
70 -12.823 1.233
(Constant) 18.084 962
Importance Values
COLOR 17.286
TASTE 15.728
MARK 9.307
PRODUCE 7.530
CERTI 5.160
PRICE 44.989
Averaged Importance Score
Coefficients
B Coefficient
Estimate
PRICE -.183
Correlations(a)
Value Sig.
Pearson's R 981 .000
Kendall's tau 917 .000

a Correlations between observed and estimated preferences
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3. HAMITAUNITHAIYIS conjoint analysis lunaai 2

Utilities
Utility
Estimate | Std. Error
COLOR BROWN -.398 .146
PINK .398 146
TASTE SOUR -1.190 192
SOUR&SWEET 446 .220
SWEET 744 .207
MARK YES -.426 143
NO 426 143
PRODUCE CHEMICAL -2.707 .205
SAFETY 1.223 .205
ORGANIC 1.484 217
CERTI NO -2.521 174
YES 2.521 174
PRICE 30 -1.094 .297
50 -1.824 496
70 -2.553 .694
(Constant) 10.396 .542
Importance Values
COLOR 7.750
TASTE 14.492
MARK 7.048
PRODUCE 32.652
CERTI 28.406
PRICE 9.651
Averaged Importance Score
Coefficients
B
Coefficient
Estimate
PRICE -.036
Correlations(a)
Value Sig.
Pearson's R .992 .000
Kendall's tau 967 .000

a Correlations between observed and estimated preferences
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4. #ANMIAUNITHAIYIS conjoint analysis lunaah 3

Utilities
Utility
Estimate Std. Error
COLOR BROWN -.637 126
PINK .637 126
TASTE SOUR -5.191 .166
SOUR&SWEET 1.859 .190
SWEET 3.332 .180
MARK YES -.622 124
NO .622 124
PRODUCE CHEMICAL -.486 177
SAFETY .344 A77
ORGANIC 142 .187
CERTI NO -.511 .151
YES 511 .151
PRICE 30 -1.606 .257
50 -2.676 429
70 -3.747 .601
(Constant) 12.015 .469
Importance Values
COLOR 8.675
TASTE 55.561
MARK 9.005
PRODUCE 8.322
CERTI 6.906
PRICE 11.532
Averaged Importance Score
Coefficients
B Coefficient
Estimate
PRICE -.054
Correlations(a)
Value Sig.
Pearson's R .997 .000
Kendall's tau .900 .000

a Correlations between observed and estimated preferences
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5. HAMTAATETHENMTUUIAIUAAIANIYITIUUUNNYN Iﬂﬂmﬂuﬂ k-mean

Initial Cluster Centers

Cluster
1 2 3
Zscore(COLOR) 3.65836 -.70661 -.09701
Zscore(TASTE) .06859 -.96181 -1.31261
Zscore(MARK) .04781 3.76496 73142
Zscore(PRODUCE) -.76596 -.61358 117778
Zscore(CERTI) -.55811 -.67096 2.74666
Zscore(PRICE) -1.08086 .38706 -.96499

Iteration History(a)

lteration Change in Cluster Centers

1 2 3
1 3.132 3.068 2.591
2 153 279 407
3 502 317 274
4 553 527 196
5 .253 252 102
6 .101 123 .039
7 .105 111 .041
8 .028 .041 .042
9 .000 .000 .000

a Convergence achieved due to no or small change in cluster centers. The maximum absolute
coordinate change for any center is .000. The current iteration is 9. The minimum distance between
initial centers is 5.597.

Final Cluster Centers

Cluster
1 2 3
Zscore(COLOR) -.26822 .50398 -.34958
Zscore(TASTE) 1.15784 -.64560 -.67664
Zscore(MARK) .01583 .04860 -.09129
Zscore(PRODUCE) -.36018 -.41609 1.09181
(
(

Zscore(CERTI) -.32727 -.44879 1.09306
Zscore(PRICE) -.56368 .97295 -61152




Distances between Final Cluster Centers

Cluster 1 2 3
1 2.496 2.741
2 2.496 2.813
3 2.741 2.813

Number of Cases in each Cluster

Cluster 1 150.000

105.000

3 145.000

Valid 400.000
Missing .000
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Preference Scores of Simulations(a)

Card Number

o

Score
10.421
6.566
9.516
7.342
9.272
10.221
9.717
10.932
5.517
10 6.942

a Negative simulation scores or all zero simulation scores are found. This subject will not be included in
computing preference probabilities using the Bradley-Terry-Luce or Logit methods.

© 00 NO oA~ WD =

S © N U A WD =

Preference Probabilities of Simulations(b)

Card Number ID “ﬁ?ﬁ:{;g; Brad:i}:'gerry- Logit
1 1 21.0% 12.1% 20.7%
2 2 3.0% 7.3% 3.6%
3 3 19.3% 11.3% 14.4%
4 4 3.0% 8.1% 3.5%
5 5 19.0% 11.0% 16.3%
6 6 6.8% 12.0% 10.7%
7 7 5.5% 11.4% 8.4%
8 8 15.0% 12.8% 14.9%
9 9 1.0% 6.2% 2.2%
10 10 6.5% 7.8% 5.3%

a Including tied simulations
b y out of x subjects are used in the Bradley-Terry-Luce and Logit methods because these subjects
have all nonnegative scores.
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Preference Scores of Simulations(a)

Card Number ID Score
1 1 13.735
2 2 6.682
3 3 4712
4 4 6.706
5 5 10.828
6 6 8.586
7 7 9.861
8 8 11.291
9 9 3.641
10 10 12.418
11 11 15.351

a Negative simulation scores or all zero simulation scores are found. This subject will not be included in
computing preference probabilities using the Bradley-Terry-Luce or Logit methods.

Preference Probabilities of Simulations(b)

Card Number | 1D Naswan | BradievTenmy: |y gy
1 1 27.3% 13.0% 25.6%
2 2 7% 6.2% 7%
3 3 .0% 5.1% 2%
4 4 7% 6.2% 1.3%
5 5 10.7% 10.5% 10.1%
6 6 0% 8.4% 4%
7 7 0% 9.7% 3.5%
8 8 1.3% 10.9% 4.2%
9 9 .0% 3.8% 2%
10 10 6.7% 11.6% 8.6%
11 11 52.7% 14.5% 45.3%

a Including tied simulations
b y out of x subjects are used in the Bradley-Terry-Luce and Logit methods because these subjects
have all nonnegative scores.
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Preference Scores of Simulations(a)

Card Number

o

Score

1

0 N o O~ W N

9
10
11

0 N O O WD =

©

10
11

4.492
10.301
12.619
11.221

3.993

9.158

7.953

8.545
10.686

2.856
14.875

a Negative simulation scores or all zero simulation scores are found. This subject will not be included in
computing preference probabilities using the Bradley-Terry-Luce or Logit methods.

Preference Probabilities of Simulations(b)

Card Number ID “ﬁ?ﬁ:{;g; Brad:i}:'gerry- Logit
1 1 0% 5.1% 3%
2 2 9.5% 10.5% 11.5%
3 3 12.4% 12.7% 12.7%
4 4 .0% 11.1% 3.8%
5 5 .0% 4.9% .9%
6 6 6.7% 9.5% 7.4%
7 7 .0% 8.3% 2.8%
8 8 6.7% 9.2% 6.2%
9 9 2.9% 10.4% 3.8%
10 10 0% 3.2% 0%
1 11 61.9% 15.1% 50.7%

a Including tied simulations

b y out of x subjects are used in the Bradley-Terry-Luce and Logit methods because these subjects

have all nonnegative scores.
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Preference Scores of Simulations(a)

Card Number

o

Score

1

o N O~ W N

9
10
11

0 N O O WD =

©

10
11

11.287
3.742
12.238
5.191
11.486
12.681
10.844
12.290
3.715
4.237
15.856

a Negative simulation scores or all zero simulation scores are found. This subject will not be included in
computing preference probabilities using the Bradley-Terry-Luce or Logit methods.

Preference Probabilities of Simulations(b)

Card Number ID “ﬁ?ﬁ:{;g; Brad:i}:'gerry- Logit
1 1 10.3% 10.9% 9.3%
2 2 0% 3.6% 0%
3 3 3.4% 11.8% 4.7%
4 4 .0% 5.0% .0%
5 5 7% 11.1% 7.6%
6 6 4.8% 12.2% 6.2%
7 7 41% 10.5% 4.8%
8 8 14.5% 11.9% 12.5%
9 9 0% 3.6% 0%
10 10 0% 41% 0%
11 11 62.1% 15.3% 54.8%

a Including tied simulations

b y out of x subjects are used in the Bradley-Terry-Luce and Logit methods because these subjects

have all nonnegative scores.
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