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To satisfy the desires of consumers in global markets for new products, it is

essential that the cross-cultural differences in product acceptance are understood. An

important aspect in cross-cultural research is the measurement tool of product acceptance.

The most common scale for acceptance testing is the 9-point hedonic scale that was

developed and evaluated in the United States (US) with American consumers. However,

no research has been reported in the literature evaluating the effectiveness of the 9-point

hedonic scale for Pacific Rim cultures.

The first objective of this research was to compare the usage of the 9-point

hedonic scale among American, Korean, Chinese, and Thai consumers. A total of 575

respondents evaluated sample pairs using 9-point hedonic scales translated directly from

English into their respective languages. Results indicate that Chinese, Korean, and Thai

respondents use the 9-point hedonic scale differently from American respondents,

irrespective of residency in the US or length of stay. These ethnic groups use a smaller

range of the 9-point hedonic scale than Americans. Moreover, there were no significant



differences in food preferences for Thai and Korea consumers residing in the US or their

native countries. The implication of this research is that scaling effects may have

confounded other cross-cultural studies comparing western and Pacific Rim cultures.

A second study was conducted using 554 respondents from China, Taiwan, Korea

and Thailand to further evaluate the effectiveness of modified hedonic scales for different

Asian Pacific Rim cultures. This study had its objective to develop an improved hedonic

scale for consumers from Korea, China, and Thailand. An incomplete Latin square design

was employed to balance the presentation of sample pairs over four scale types. Results

indicated Chinese respondents use an unstructured line scale with new word anchors most

effectively, whereas Korean and Thai respondents use more effectively a structured 17-

point line scale. Results also show trends for cultural adaptations with length of

residency for more effective use of the standard 9-point hedonic scale among Chinese

from Taiwan, Koreans and Thais.

These results can be applied for more effective cross-cultural research when

comparing food acceptance among American, Chinese, Korean, and Thai consumers.

Further, these results suggest that caution must be taken when using Korean, Chinese,

and Thai consumers residing in the US as predictors of consumer acceptance in their

native countries.
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USE OF HEDONIC SCALES AMONG CHINESE, KOREANS, AND
THAIS

I. Thesis Introduction

To compete in the global marketplace, companies need to develop products that

will meet consumer expectations over various cultural settings. However, consumers

from different cultures have different expectations and taste preferences. Therefore,

measurement of cross-cultural consumer acceptance is critical to obtain an understanding

of the essential attributes of products that drive consumer acceptance.

There is solid evidence for cross-cultural hedonic differences as reported in the

literature. Two basic explanations for the differences have been reported: (1) taste

sensitivity (Lundgren et al. (1978), Druz and Baldwin (1982), Bertino et al. (1983),

0 'Mahony et al (1992), Prescott et. al. (1992,1993,1997) and (2) enculturation. This

thesis project investigates a third possible contributing factor, cross-cultural differences

in scale usage between cultures.

One of the most used methods to quantify consumer acceptance is the 9-point

hedonic scale. The 9-point hedonic scale, first published by David Peryam (1957), has

been used in both academic and industrial consumer researches in western cultures,

especially in America and Europe. This hedonic scale has an equal number of positive

and negative categories with intervals of equal size (Montgomery and Eisler 1974;

Anderson, 1976; Schriesheim and Gardiner, 1992).

This scale has subsequently been evaluated by Lawless, et al (1986) and Pearce et

al. (1986). Pearce et al. (1986) using American respondents. However, none of the
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studies were evaluated the effectiveness of different scale for consumers from other

cultures.

The difficulties in translation and usage of the word anchors in the standard 9-

point hedonic scale were first raised by Lundgren et al. (1978). A more thorough study

on hedonic scale usage of other cultures is imperative. If differences do exist in scale

usage between western and non-western cultures, past research into cross-cultural

differences using the 9-point hedonic scale translated from English into other languages

may have drawn conclusions about product differences that were in fact confounded by

scaling effects. Further, different scale usage may result in less statistical power to detect

differences among products if the result is a smaller scaled difference in hedonic response

for the same degree of preference.

Therefore, the primary objective of this thesis project was to evaluate if there

were differences in usage of the 9-point hedonic scale for American, Chinese, Korean

and Thai ethnic groups. Due to possible differences in the ethnicity such as language,

religion and culture (Schumaker, 1985), our hypothesis is that a direct translation of the

9-point hedonic scale may result in smaller scaled differences for the same degree of

preference for non-western cultures (e.g. Asian and Pacific islanders).

Further, while the case for cross-cultural differences is well established, no

research yet has been published comparing change in food preference patterns with

residence in another culture. If Asian-nationals residing in the U.S. retain their basic

food preferences, then they might prove to be an effective and affordable means to screen

product prototypes for export. Therefore, the second objective of this thesis project was

to gain evidence among Asian nationals for change in product acceptance or scale usage
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after residing in the U.S. Our hypothesis was that Asian-nationals residing in the U.S.

tend to have similar preferences and scale usage patterns to the preferences of Asians

living in their respective cultural markets.

Finally, if our expectations are true that the 9-point hedonic scale is ineffective for

Pacific Rim cultures, there may be alternate hedonic scales that will improve acceptance

measurement with these Pacific Rim consumers. Therefore, the third objective of this

thesis project was to develop (if needed) alternative hedonic scales for Chinese, Korean

and Thai ethnic groups that are an improvement of the 9-point hedonic scale directly

translated into each of these respective languages.

Asians are one of the fastest-growing majority markets for American exports.

Measurement of cross-cultural consumer acceptance is critical to obtain an understanding

of the essential attributes of products that drive consumer acceptance. Therefore, research

efforts that yield better hedonic measurement will result in better quality of sensory data

and improved understanding of cross-cultural for foods exported to these markets.



H. Literature Review

CROSS-CULTURAL RELATIONSHIPS BETWEEN TASTE SENSITIVITY AND
PREFERENCE

Lundgren, et al. (1978) evaluated the cultural differences between Brazil, Japan,

Poland, Sweden and USA in degree of liking using a paired-comparison technique and a

17-point hedonic scale. Discrimination taste thresholds were also determined. Because

there were difficulties in translation and usage of the words" slightly" and" moderately,

they chose the 17-point scale anchored at opposite ends with" dislike extremely" and

"like extremely". Although numbers of respondents in their sub-groups were small (2-

59),they found no evidence for a relationship between discrimination ability and hedonic

responses of different concentrations of sucrose in coffee.

Druz and Baldwin. (1982) compared taste thresholds of sodium chloride, sucrose,

caffeine, and citric acid between Nigerians, Koreans, and Americans. There were six

levels of each tastant evaluated in this study with only eight panelists from each

respective country. This was the only study with Korean consumers since the sizes of

respondents were very small this study was not credible. In order to disperse taste

substances uniformly into the samples, applesauce and tomato juice were selected to be

carriers to evaluate tastant acceptance. Samples were evaluated by using a five point

hedonic scale. They concluded that taste thresholds for these four compounds did not

differ among panelists from Nigeria, Korea, and the United States. There was also no

significant relationship between hedonic responses and thresholds.

4
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Bernito, et al. (1982) examined the intensity and pleasantness ratings of various

concentrations of sucrose, caffeine, and NaCI in forty-two panelists living in the US who

were of European descent and twenty-eight panelists of Chinese from Taiwan. Taiwanese

rated higher sweetness at the lower sucrose concentrations and rated the NaCI solution

more pleasant. Nine point hedonic scales with the odd-number points labelled, ex. 9 with

very good, 5 with not bad or good, and 1 as very bad. There were no significant ethnic

effects in ratings of bitterness or pleasantness for a caffeine solution. It was suggested

that group differences may have been related to the way sucrose and salt used by the two

cultures.

Bertino et al. (1986) investigated the relationships between taste perception and

diet among Chinese and US subjects of European ancestry. The Chinese subjects (30)

were born in the People's of Republic of China and were currently living in the United

States. Psychophysical taste intensity functions for sucrose solutions, NaCl solutions and

NaCl in soup were obtained using magnitude matching. Magnitude matching method

measured and compared two or more stimuli within one session; respondents rated the

results on a single common scale of perceptual magnitude with one stimuli as standard.

Pleasantness ratings from these stimuli, and from cookies (sweet) and crackers (salty)

were obtained using category rating scales. Three-day dietary records and frequency of

sweet food consumption were collected. Chinese subjects assigned higher pleasantness

ratings to higher concentrations of sucrose solutions and showed tendencies to rate

sucrose cookies as tasting more pleasant. These higher pleasantness ratings of sucrose

were not associated with higher sugar intake. The Chinese also preferred higher

concentrations of salt in crackers and had a higher saltiness dietary intake.
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O'Mahony et al. (1992) also designed studies into cross-cultural differences in

sensitivity. They evaluated the discrimination of Japanese (108) and American (197)

subjects who performed triangle tests with various concentrations of sucrose, NaC1, and

MSG. This is the most credible study because of the size of respondents were the largest

for the cross-cultural sensory studies. Both groups of subjects were tested in their own

countries in their own languages. The Japanese discriminated significantly better for

sucrose and MSG, while for NaC1 there were no significant differences between the

groups. The effect of practice and experience between the two groups could not logically

be controlled. It is possible that as a culture the Japanese have a habit of attending to

tastes more than Americans, and thus would be more practiced by way of their culture.

Prescott et al. (1992) studied a group of Japanese (30 and 37) in Tokyo and a

group of Australians (30) in Sydney for their liking of solutions comprised of seven

tastants: sucrose, NaC1, citric acid, caffeine, and three umami tastes (MSG, lIMP, and

GIvIP). The compounds were diluted in bottled mineral water (Evian). Respondents

rated their liking using a 9-point hedinuc scale where the points of the scale were

accopanied with descriptors which ranged from "dislike extremely" to like extremely".

Both groups showed same pattern of decreasing preference with increasing concentration.

There were significant differences at the higher concentrations of citric acid, GMP, and

MSG, and also lower concentration of MSG. There was no significant evidence in

hedonic rating for sucrose, NaC1, or caffeine. However, in this study, they raise the issue

of a scaling effect for the NaCl and caffeine that one or both groups were not using the

scale end points. Also, in this study, they observed Japanese generally scored higher than

the Australians.
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Furthermore, Prescott et al. (1993) investigated the differential taste sensitivity of

subjects from both Japanese (20) in Tokyo and Australians (40) in Sydney. The results

indicated that there were no significant differences between the abilities of subjects from

the two cultures to discriminate small increments (just noticeable difference) in the

intensities of four common tastants: sucrose, citric acid, sodium chloride, and caffeine.

These researchers concluded that preference responses among differences of subjects

from different cultures were driven more from cultural experience rather than from

genetically based differences in taste sensitivity.

Prescott et al. (1997) also studied cross-cultural taste preferences of Japanese (30)

in and Australian (40) consumers in their native countries. These consumers evaluated

orange juice, cornflakes, and ice cream in which the sucrose levels had been manipulated

to produce four samples of each food. The panelists gave ratings of sweetness intensity,

sweetness liking, sweetness just right, and overall liking of all samples. Responses were

digitised and expressed as scores between zero and 100. In addition, a variety of other

sensory attributes were related. There were few cross-cultural differences in perception

of sensory intensity. The patterns of hedonic ratings to different sweetness levels varied

according to food and culture. However, there was good cross-cultural agreement

regarding the optimal level of sweetness for each food.

From these previous efforts on cross-cultural research, some have claimed

significant evidence for cross-cultural differences in taste sensitivity (O'Mahony et al.

1992). On the other hand, there was no evidence clearly linking differences in taste

sensitivity to differences in hedonic responses.
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CULTURAL AND ETHNIC INFLUENCE ON PREFERENCE

Pangborn (1975) suggested that the characteristic flavors preferred by a society

develop over time as a result of cultural, environmental, and economic influences, and are

modified further by migrations, wars, and class struggles. She further observed that

immigrates interchange their food habits, producing interesting blends within a country.

As an example, she cited cross-cultural differences in vegetable and meat cookery from

Chinese; pickled vegetables from Korea; steaks, hamburgers from the U.S., and Vietnam

and Cambodian delicacies using fermented fish juices. In contrast, most Asians are

appalled at the westerners' enjoyment of smelly cheese products.

Moskowitz et al (1975) studied a group of Indian laborers who showed a liking

for sour and bitter tastes that would be considered unpleasant in Western societies. He

suggested their preferences could be traced back to their regular consumption of tamarind

fruit which is also habitually used in Thailand. From these studies, it is clear that the

culture and ethnicity can influence hedonic differences among Chinese cultural groups.

NINE-POINT HEDONIC SCALE

One of the most used methods to quantify consumer acceptance is the 9-point

hedonic scale. The 9-point hedonic scale, first published by Peryam and Pilgrim (1957),

has been used in both academic and industrial consumer researches in western cultures,

especially in America and Europe. This hedonic scale has an equal number of positive

and negative categories with intervals of equal size (Montgomery, 1974; Anderson, 1976;

Schriesheim, 1992).
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Peryam, (1957) listed the major advantages of the method as:

its simplicity, which makes it suitable for use with a wide range of

populations,

subjects can respond meaningfully without previous experience,

the data can be handled by the statistic of variables- an advantage inherent in

rating scale data, and

in contrast to other methods, within broad limits the results are meaningful for

indicating general levels of preference.

Further, the values on the scale cannot validly be interpreted in terms of objective

food acceptance behavior except within a wide range of error. However, in general, these

are limitations only when physical measurement is used as the standard of comparison.

Whether or not there are limitations in comparison with other methods of measuring

preference is still being debated.

COMPARISON OF DIFFERENT SCALES

According to Meilgaard, et al. (1991), the most commonly used methods for

measuring sensory responses to a sample include classification, grading, ranking, and

scaling. These methods result in nominal, ordinal, or interval data. In classification,

nominal data are collected by the grouping of the samples according to criteria such as

labels, names, or attributes. An example of a classification method is fiber samples sorted

by colors. Grading methods depend on expert graders who learn their grading techniques

from other graders, e.g. USDA meat grading. In ranking methods, samples are arranged

in order of intensity or degree of some specified attribute. The result of ranking is the
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collection of ordinal data. Scaling techniques involve the use of numbers or words to

anchor quantitative responses in the intensity of a perceived attribute or a reaction to the

products (e.g. liking). Scaling is a more informative and useful form of recording the

intensity of perception. Commonly used scales involve rating responses using category,

linear, and magnitude estimation (ME) (Meilgaard et al., 1991). Magnitude estimation

involves a task where respondents indicate how much the stimulus (or attribute) is

stronger or weaker than a reference (Meilgaard et al., 1991). Scaling methods include

sample ratings resulting in ordinal (category scales), interval (category, line scales), ratio

(ME) data.

Several studies have reported evaluating the effectiveness of different scales to

measure sensory stimuli. Unsurprisingly, the results of these studies are not consistent,

given their different experimental protocols and conditions. Further, there has not been

any reported studies comparing scale usage among consumers from different cultures.

McDaniel and Sawyer (1981) compared Magnitude Estimation to the 9-point

hedonic scale for evaluation of whiskey sours. Consumer preferences for different

whiskey sour formulations were determined by a group of consumer laboratory panelists

(11-14) and by a home panel (50) using two different scaling techniques. The methods

and ballots were reviewed until experimenter felt the respondent had fully understanding

of the procedures. Magnitude estimation showed more statistical significant differences

in preferences between samples in both panels. However, Shand et al. (1985) studied

descriptive panels evaluating the tenderness of steaks using an 8-point category scale,

line scale, and magnitude estimation. Eighteen respondents were train over a 12 weeks

period. The result showed that the category scale they used was the more sensitive the
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an a line scale. Magnitude estimation was as sensitive as the category scale according to

F values, but panelists found that it was the most difficult to use.

Pearce et al. (1986) evaluated three scaling methods, two forms of magnitude

estimation (unipolar and bipolar magnitude estimation scales) and the 9-point category

scale. A collaborative study of twenty- three laboratories was conducted to compare the

relative effectiveness of the three scales in the measurement of hedonic response to a

controlled stimulus. After a given training session 553 respondents evaluated eight fabric

samples in random presentation with a balanced presentation of these three scales. They

concluded that no scale was superior.

On the other hand, Lawless and Malone (1986 a) compared four types of scales

for their ability to discriminate differences, for variability, for reliability, and for ease of

use. Two groups of respondents (32 and 51) evaluated a total of 24 fabric samples with

replication. They found a modest advantage for the 9-point category over line,

magnitude estimation, and a hybrid of the category and line scale.

Furthermore, Lawless and Malone (1986 b) examined the relative sensitivities of

four scaling methods in central location tests with 102 untrained respondents. The scales

included a category, line, magnitude estimation, and hybrid of the line scale and category

scale. Approximate parity was observed among the category, line and the hybrid scale in

their ability to differentiate small physical differences. Magnitude estimation was used as

efficiently as the other methods by a college population, but less efficiently by a

heterogeneous sample of consumers. Judges used the scales with greater accuracy as

they became familiar with the range of products to be judged. In spite of relative small



physical differences, subjects used wide ranges of the scales, supporting the view that

scales are relative, not absolute, measuring instruments.

PSYCHOLOGICAL MEASUREMENT OF HEDONIC- THURSTONIAN
MODELING

For consideration of sensory evaluation, Thurstonian modeling was first applied

to sensory difference test by Ura (1960). Univariate and multivatiate models were further

developed for variety of difference tests by Ennis and O'mahony. Delta values were used

to corresponding to proportions of correct responses for various forced choice

procedures. The advantage of using delta values is that it is a direct measure of a

respondent's perceptual discrimination. Scores on category scales can be compared to

the delta values from force choice procedure.

Delta values can be estimated based on the method published by Ennis (1993)

using a Thurstonian model (product analysis) with two independent normal distributions

with a common variance of one as latent hedonic measurements on each pair of samples.

If one sample is arbitrarily selected to have a latent hedonic mean of zero, this model can

be used to transform proportions of preference to delta values.

Four factors are needed to determine scale values. They are the means and

standard deviations of the discriminate dispersions of a standard and a comparison

stimulus. The quantitative model tells us how to recover scale values from the percent of

time each stimulus is preferred, chosen, or judged to be greater than each other in a series

(Baird and Noma et al. 1978).

12
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ABSTRACT

Understanding cross-cultural sensory acceptance differences are essential for

developing successful products for international markets. The most common scale for

acceptance testing is the 9-point hedonic scale that was developed in the United States

(US) by Peryam and Pilgrim (1957). The objectives of this research were to compare the

usage of the 9-point hedonic scale between American, Korean, Chinese, and Thai

consumers, as well as to examine if there were significant differences in preference

between consumers of the same culture residing in the US and their country of origin.

A total of 575 respondents were recruited from eight respondent cells including

two from the US and six from three Asian ethnic groups (Korean, Chinese, and Thai)

with two locations (residing in United States and their country of origin). All respondents

evaluated sample pairs using 9-point hedonic scales translated directly from English into

their respective languages. Each respondent evaluated various foods on the 9-point

hedonic scale and chose the most preferred among sample pairs. Food samples were

selected to cover the full range of hedonic ratings for each culture.

Results indicate that Chinese, Korean, and Thai respondents use the 9-point

hedonic scale differently from American respondents, irrespective of residency in the US

or length of stay. These ethnic groups use a smaller range of the 9-point hedonic scale

than Americans. Moreover, there were no significant differences in food preferences for

Thai and Korea consumers residing in the US or their native countries. Observed

differences in food preferences among Chinese residing in the US versus Taiwan were

possibly attributed to the diverse sampling of Chinese selected in the US that were not all

14



representative of Chinese consumers from Taiwan.. Additionally, length of stay in the

US did not significantly affect food preference among these ethnic groups.

15



INTRODUCTION

To compete in the global marketplace, companies need to develop products that

will meet consumer expectations over various cultural settings. Measurement of cross-

cultural consumer acceptance is critical to obtain an understanding of the essential

attributes of products that drive consumer acceptance. Therefore, a fundamental quality

of cross-culture research is to have a valid measurement of consumer acceptance.

One of the most used methods to quantit' consumer acceptance is the 9-point

hedonic scale. This hedonic scale has equal number of positive and negative categories

with intervals of equal size (Montgomery, 1974; Anderson, 1976; Schriesheim, 1992).

The 9-point hedonic scale, first published by Peryam and Pilgrim (1957), has been used

in both academic and industrial consumer researches in western cultures, especially in

America and Europe.

There has been little research on how the 9-point hedonic scale performs in non-

western cultures. Prescott et al. (1992) concluded that Japanese and Australian

consumers used the 9-point hedonic scale similarly. However, this study was not

specifically designed to evaluated scale usage: mean hedonic scores were all less than six

(dislike range) and the number of Japanese and Australian respondents (30-37) were

relatively small.

A more thorough study on hedonic scale usage is warranted. If differences do

exist in scale usage between western and non-western cultures, past research into cross-

cultural differences using the 9-point hedonic scale translated from English into other

languages may have drawn conclusions about product differences that were in fact

16
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confounded by scaling effects. Further, different scale usage may result in less statistical

power to detect differences among products if the result is a smaller scaled difference in

hedonic response for the same degree of preference. Therefore, the primary objective of

this study was to evaluate if there were differences in usage of the 9-point hedonic scale

for American, Chinese, Korean and Thai ethnic groups. Due to possible differences in the

ethnicity such as language, religion and culture (Schumaker, 1985), our hypothesis is that

a direct translation of the 9-point hedonic scale may result in smaller scaled differences

for the same degree of preference for non-western cultures (e.g. Asian and Pacific

islanders).

Some studies have reported and tried to explain factors affecting cross-cultural

preference differences (Moskowitz et al. 1975; Prescott et al. 1992, Prescott et al. 1993,

and Prescott et al. 1997). Lundgren et al. (1978) concluded that cross-cultural differences

among consumers from Brazil, Japan, Poland, Sweden, and USA were not affected by

sweetness discrimination. Bertino et al. (1983) concluded sweetness preference

differences between U.S. and Chinese from Taiwan to be influenced by food context, e.g.

cookies or a simple solution. Prescott et al. (1997) found differences in hedonic ratings to

varying levels of sweetness between Australians and Japanese.

While the case for cross-cultural differences is well established, no research yet

has been published comparing change in food preference patterns with residence in

another culture. If Asian-nationals residing in the US retain their basic food preferences,

then they might prove to be an effective and affordable means to screen product

prototypes for expert. Therefore, the secondary objective of this study was to gain

evidence among Asian nationals for change in product acceptance after residing in the



US Our hypothesis was that Asian-nationals residing in the US tend to have similar

preferences to the preferences of Asians living in their respective cultural markets.

18



MATERIALS AND METHODS

Study 1

Panelists Recruitment

Consumers were recruited into three respondent cells (group with the same

recruitment criteria) including Americans (80) and Chinese (80) living in the US, and

Chinese (60) residing in Hsinchu, Taiwan. Both Chinese respondent cells were recruited

through personnel referrals. Many of the Chinese respondents residing in the US were

students at Oregon State University and were screened for their ability to read Chinese

and were between sixteen and sixty years old. In Taiwan, Chinese respondents were

composed of employees and personnel referrals from employees at the Food Industry

Research and Development Institute.

Testing Samples and Presentation Design

Samples were chosen based on suggestions from collaborators and input from

interviews with American and Chinese consumers residing in the US to cover the

extremes of hedonics (e.g. like and dislike), respectively, for both American and Chinese

consumers (Table.III. 1.). The American and Chinese respondents residing in the US each

evaluated ten samples presented in sequential monadic pairs. A total of forty-five

possible combinations were presented among all panelists (Plan 11. 14, Cochran and

Cox, 1992). No more than three pairs of samples were evaluated on the same day.

Chinese panelists in Taiwan evaluated six samples presented in sequential monadic pairs

19



Table 111.1 Samples presented to each testing ethnic groups where American (1) is American panel Study 1; Chinese (US) was
Chinese panel in the US; and Chinese (TW) was Chinese panel in Taiwan; American (2) is American panel Study2; Korean (US) is
Korean panel in the US; Korean (KR) is Korean panel in Korea; Thai (US) is Thai panel in US and Thai (TH) is the Thai panel in
Thailand.
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with all possible 15 pairs evaluated by the whole group (Plan 11.3; Cochran and Cox,

1992). All three pairs of samples were evaluated on the same day. All sample pairs and

samples within pairs were presented in random order on paper plates with three digit

random number codes. Respondents were instructed to rinse with bottled drinking water,

eat unsalted crackers between samples, and rest for at least one minute between sample

pairs. Sensory evaluations at both sites were conducted in partitioned sensory booths.

Questionnaire

Panelists were asked to evaluate each sample for appearance liking, then overall,

flavor, texture, and aftertaste liking using the 9-point hedonic scale. For Chinese, the

ballot was translated directly into Chinese (Table.III.2.). Ballot translation was suggested

by our collaborator in Taiwan and confirmed with Chinese consumers residing in U.S.

Following the 9-point hedonic scale questions on each sample pair, respondents were

asked to choose which one of the two presented samples that they most preferred. An exit

questionnaire included demographic questions about their age, gender, and, for U.S.

foreign nationals, the length of time residing in the U.S.

Study 2

Panelists Recruitment

A total of five respondent cells of respondents were recruited in this study

including Americans (80), Koreans (72), and Thai (63) living in the U.S.; Koreans (60)

residing in Seoul, Korea; and Thai (80) residing in Bangkok, Thailand. The American
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respondents were recruited independently from the first study. Each of the ethnic groups

residing in the U.S. were recruited through personnel referrals by their respective ethnic

student association on the Oregon State University campus and through their social

groups off campus. The collaborators at Kasetsart University in Thailand and EWA

Women's University in Korea recruited the respective native Thai and Korean

respondents through personal referrals.

Testing Samples and Presentation Design

With the same procedure as in Study 1, samples were chosen such that each

ethnic group evaluated samples that covered the full range of hedonics (Table.III. 1.). The

American group evaluated ten samples presented in sequential monadic pairs for a total

of 45 possible combinations among panelists (Plan 11.14; Cochran and Cox, 1992). No

more than three pairs of samples were evaluated on the same day. Each of the Korean

and Thai groups evaluated six samples that were presented in sequential monadic pairs

with all possible 15 pairs evaluated by the whole group (Plan 11.3; Cochran and Cox,

1992). All three pairs of samples were evaluated on the same day. Sample presentation

and panelists instructions were the same as in study 1.

Questionnaire

Panelists evaluated samples by using the same questionnaire as in study 1. This

questionnaire was translated directly into the respective languages (Table.III.2.). Ballot



Table 111.2. The 9-point hedonic anchors direct translation into Chinese, Korean, and Thai.

English Dislike

Erem&y
Dislike Dislike

Very Much Moderately
Dislike
Slightly

Neither Uke
Nor Dislike

Like
Slightly

Like Like Like

Moderately Very Much Extremely

Chinese 44
.

41*
Korean

o111c;

4'1
r4 $44

4'1

Thai 'tiv 1111



translation was suggested by our collaborators and confirmed with respective ethnic

consumers residing in the U.S.

Data Analysis

Simple regression analysis was employed to evaluate the differences in scale

usage among all respondent cells. Each regression model related the proportion of

respondents preferring (forced choice) one of the product pairs to the respective mean 9-

point hedonic scale difference in scores. The preference proportions were transformed

into delta values, a psychological based measurement of degree of difference in

preference (Bock and Jones 1968; Ennis 1993). Delta values were estimated based on the

method published by Ennis (1993) using a Thurstonian model with two independent

normal distributions with a common variance of one as latent hedonic measurements on

each pairs of samples. One sample was arbitrarily selected to have a latent hedonic mean

of zero. This model was used to transform the proportions of preference to delta values

using a probit analysis programmed using S-Plus (Math Soft, Inc., version 3.3, release

1995). The delta value sign (+1 -) was used to show the direction for preference of the

arbitrarily chosen sample within each pair with the latent hedonic mean of zero.

Regression slopes between different respondent group cells were compared using

a t-test to evaluate similarity in use of the 9-point hedonic scale translated into each

respective language. For sample pairs where preference was 100% for one of the two

samples, product pairs were not included in the regression analysis since they were

regression model outliers, causing poor model fit. Only pairs of samples that were

evaluated by at least eight or more respondents were kept for the regression model fitting.
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Respondent cell differences in relative frequency distributions for hedonic scale

responses were also evaluated to help in the interpretation of regression slope based tests.

Analysis of Variance (ANOVA) were used to evaluate differences in acceptance

among Thai, Korean, and Chinese consumers living in the US and their respective

countries. Further, ANOVA was used to evaluate differences in the length of stay in the

United States among these three ethnic groups. The ANOVA models were analysed

using SPSS (version 7.5) with length of stay, respondent cells and samples as fixed

effects, and respondents as a random effect. Interactions with sample effects were used

to evaluate acceptance differences among respondent cells and length of stay factors.



RESULTS AND DISCUSSION

Demographics

Of the three ethnic groups recruited in the US, the length of stay varied from less

than six months to over three years. The age and gender percentage distributions of all

eight cells are displayed in Table.III.3.

Hedonic Scale Usage

Figure.III. 1, 2, and 3 displayed regression slopes between mean differences of 9-

point hedonic scale responses in overall liking and the delta values (transformed

preference proportions) for the respondent cells in study 1. The American respondent

cell (FigureIll. 1.) had the steepest regression slope (1.72), and Chinese in the US

respondent cell (Figure.III.2.) had the flattest slope (0.83). A steeper slope implies that

an ethnic group used more of the 9-point hedonic scale to express hedonic differences.

Slopes of regression lines relating mean differences of each attribute to delta

values are displayed in Table.III.4. Delta values had a similar range among all

respondent cells confirming that chosen sample pairs covered a similar hedonic range

(e.g. both liked and disliked samples). Chinese, Korean, and Thai respondent cells had

smaller regression coefficients than Americans. In general, the R2 for models with overall

liking were greater than models with appearance, flavor, texture, and aflertaste liking.

The p-values from tests comparing regression coefficients of slopes for different

respondent cells are presented in Table.III.5. All ethnic groups used the 9-point hedonic

scale significantly differently from the Americans (p-value0.05). Chinese, Korean, and

26



Table ffl.3. Demographic information of respondents. Total panelists were the number of panelists within each cell. Gender, Age and

length of stay in the US are in percentage (%) of total respondents within each cell.

Total

Panelists

Gender Age Length of Stay in the US
Male Female 16-18 18-25 26-35 36-45 45-55 >55 <6mo 6 mo-

lyr
1-
1.5yrs

1.5-
2yrs

2-
2.5yrs

2.5-
3yrs

>3yrs

American(1) 80 33.3 66.7 1.4 8.3 38.9 22.2 20.8 8.3 . . . . .

Chinese 80 37.5 62.5 3.8 5.0 67.5 8.8 6.3 8.8 11.3 17.5 2.5 7.5 6.3 12.5 42.5
(US)
Chinese 60 26.3 73.7 0.0 14.0 71.9 12.3 1.8 0.0 . . . . .

American(2) 80 31.1 68.9 2.7 29.7 45.5 20.7 1.4 0.0 . . . . .

Korean(IJS) 72 47.2 52.8 1.4 34.7 54.2 8.3 1.4 0.0 34.7 6.9 6.9 4.2 5.6 2.8 38.9
Korean 60 50.0 50.0 0.0 40.0 26.7 10.0 23.3 0.0 . . . . . .

Thai (US) 63 48.4 51.6 1.6 52.4 38.1 4.8 1.6 1.6 27.0 15.9 19.0 6.3 9.5 1.6 20.6
Thai 80 29.8 70.2 0.0 25.0 47.5 21.3 5.0 1.3 . . . . . .



Table III 4. Comparison of preference proportion and mean differences of the 9-point hedonic scale in overall liking,
appearance, flavor, texture, and aftertaste of cells.

*p.value<005 the slope was significantly different from zero (a 0.05).

* *p..value<OOI there was strong evidence the slope was significant different from zero (a = 0.01).

Cells Sample
Pairs

Delta
Value
Range

Overall
Liking

Appearance Flavor Texture Aftertaste

Slope R2 Slope R2 Slope R2 Slope R2 Slope R2
American 18 -1.63- 1.70* 0.80 1.38 0.59 .22 0.63 1.157 0.57 1.01 0.40
(1) >2.18
Chinese 26 -1.99- 0.83 0.67 0.56 0.30 0.88 0.57 0.775 0.64 0.82 0.58
(US) >1.88
Chinese 15 -1.82- l.06 0.73 0.07 0.01 0.84 0.60 0.78 0.65 0.93 0.56

>1.37
American 35 -2.19- 1.52 0.76 0.77 0.27 1.48 0.67 1.41 0.58 1.33 0.56
(2) >1.51
Korean 11 -2.07- 1.09 0.65 0.89 0.05 0.89 0.78 0.96** 0.70 1.06 0.71
(US) >2.02
Korean 15 -0.95- 0.98 0.93 0.29* 0.43 1.18 0.89 0.96 0.74 1.15** 0.84

>2.12
Thai 13 -2.11- 1.04 0.91 0.56** 0.62 0.91 0.85 1.02 0.84 0.93 0.91
(US) >1.96
Thai 13 -2.18- 1.25 0.90 1.25** 0.90 1.26 0.86 1.05 0.87 1.04 0.87

>2.18 S



Table 111.5 Comparisons of p-values between different ethnic groups, regression slopes relating differences in hedonic score to delta
values from forced preference on sample pairs. Ethnic groups where Al is the American panel Studyl; Cl is the Chinese panel in the
US; and C2 is the Chinese panel in Taiwan. A2 is American panel Study 2; Ti is the Thai panel in the US; T2 is the Thai panel in
Thailand; KI is the Korean panel is the US; and K2 is the Korean panel in Korea.

P-value
Comparison

Attributes

Ethnic groups Overall Liking Appearance Flavor Texture Aftertaste

A 1 vs. A 2 0.96 0.01 0.98 0.97 0.99

A 1 vs. Cl 0.00 0.00 0.02 0.00 0.00

A 2 vs. Ti 0.00 0.08 0.00 0.00 0.03

A 2 vs. Ki 0.00 0.77 0.00 0.00 0.00

Cl vs. C 2 0.97 0.00 0.39 0.02 1.00

Ti vs. T 2 0.76 1.00 0.99 0.58 0.81

K 1 vs. K 2 0.39 0.00 0.77 0.50 0.73



Table 111.6. The nature of use 9-point hedonic scale in percent frequency of each testing ethnicgroups where American (1) is
American panel Study 1; Chinese (US) was Chinese panel in the US; and Chinese (TW) was Chinese panel in Taiwan; American (2) is
American panel Study2; Korean (US) is Korean panel in the US; Korean (KR) is Korean panel in Korea; Thai (US) is Thai panel in
US and Thai (TH) is the Thai panel in Thailand.

18.2

IDislike

Subtotal

Neither Like nor Dislike

Subtotal

LikeV

subtotal
Total Number of
Responses

57.9 50.5 37.3 54.0 47.2 35.6 47.3 45.0
717 796 346 780 432 360 376 376

0
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Thai respondents residing in the US and in their respective countries responded similarly

since tests of slopes were not significant (p-value> 0.05). This suggests that 9-point

hedonic scale usage relate more closely to ethnic cultural differences than to residence in

the US and subsequent exposure to western culture.

The nature of how these respondent cells differed in use of the 9-point hedonic

scale can be seen from the relative frequency distributions in Table.III.6. American

respondents used more extreme scale categories and tended to avoid the central

categories. The sum of the three central categories of American respondent cells were

28.9 and 28.4, respectively. In contrast, respondents from Taiwan, Korea, and Thailand

used the three middle scale categories 52.3%, 43.6% and 38.8% of the time, respectively.

With the two cells of Chinese respondents, there was additional evidence for avoidance

of dislike ratings.

These results show scale usage differences between western and non-western

cultures (i.e. Asian central tendency and possibly dislike category avoidance). The

implications of these findings are that direct translations of the 9-point category hedonic

scale from non-western cultures may result in less statistical power to detect sample

hedonic differences.

Hedonic Differences

The ANOVA tests of the overall liking hedonic rating for samples, length of stay

by sample, and respondent cells by sample are displayed in Table.III.7. for each ethnic

group. Korean and Thai consumers did not significantly differ in acceptance ratings



Table 111.7. The test of hedonic difference between cells of the same ethnic groups.

Note: 1. Based on a GLM analysis with panelist and sample included as model effect.

Based on GLM analysis with cell, panelist within cell, sample, and cell by sample effect included in the model.

Based on GLM analysis with length of stay in the US, panelist within length of stay, sample, and length of stay by sample included

in the model.

Sources of variance Test Chinese Korean Thai
Sample1 F 46.99 39.76 25.28

(d.f.JdJ.d) (5/677) (5/655) (5/708)
Sig. 0.00 0.00 0.00

Cell* Sample2 F 2.37 1.14 0.67
(d.f.Jd.f.d) (5/672) (51649) (51703)
Sig. 0.04 0.34 0.65

Length of stay* Sample3 F 1.41 0.85 0.30
(d.f. Jd.f.d) (35/642) (35/620) (35/673)
Sig. 0.06 0.72 1.00
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when residing in the U.S. or their respective countries. However, there were significant

differences among the Chinese cells in the U.S. and Taiwan. The most likely explanation

for these differences is that the sampling populations were not identical. Chinese

respondents in the U.S. were split 57.5 to 42.4% for native residence from the People of

Republic China (P.R.C.) and Taiwan, respectively. This may suggest that different

markets exist between Chinese from P.R.C. and Taiwan. Another possible explanation

contributing to this result could be that after exposure to western culture, Chinese change

their hedonic preferences more quickly over time than do Thai or Korean consumers. The

implications of these findings support the cautious use of Asian resident consumers in the

US as a general screening tool to evaluate prototype export products for acceptance.



CONCLUSION

This research effort demonstrates that Asian consumers from Pacific Rim

countries use less of the 9-point hedonic scale than Americans. This may be due to the

cultural behavior of being polite and not expressing negative responses (e.g.

psychological error in leniency). A second contributing factor could be the enculturation

to avoid extreme responding, i.e. not giving more weight to ones responses. Additional

research is needed to develop improved hedonic scales of each specially designed for

different Asian Pacific Rim cultures.

This research also suggests that product preference is maintained for Thai and

Korean after they leave their native countries. This also suggests there is an opportunity

to recruit these Asian Pacific rim nationals.residing in the US for sensory evaluation in

order to screen products for acceptance by consumers from their native countries. This

research is inconclusive whether US Chinese respondents can be recruited to predict

hedonic responses from Chinese residing in their respective markets (e.g. P.R.C. or

Taiwan). Care must be given in recruiting any foreign nationals residing in the US such

that their demographic backgrounds represent those of respondents from the markets of

interests.
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ABSTRACT

The most common scale for acceptance testing is the 9-point hedonic scale which

was developed in the United States (US) by David Peryam. Prior research has shown

that Pacific Rim consumers use the 9-point hedonic scale differently than American

consumers. There is need to evaluate further the effectiveness of modified hedonic scales

for different Asian Pacific Rim cultures. Moreover, a 9-point category rating scale may

not be the best scale to measure consumer preferences in these cultures due to central

tendency and leniency error causing scaling variation and bias. Our objective was to

develop an improved hedonic scale for consumers from Korea, China, and Thailand.

A total of 554 respondents participated in the study within seven respondent

cells covering three Pacific Rim ethnic groups (Korean, Chinese, and Thai) and two

locations (United States and their native countries). All respondents evaluated sample

pairs using four different hedonic scales with their respective languages. Four pairs of

foods believed to be different in liking within each ethnic group were presented

according to a incomplete latin square design balanced over four scale types such that no

respondents evaluated the same scale or sample pair twice. Results indicated Chinese

respondents use an unstructured line scale with new word anchors most effectively,

whereas Korean and Thai respondents use more effectively a structured 17-point line

scale. Data also suggests that exposure to western culture may influence better use of the

standard 9-point hedonic scale. These improved 9-point hedonic scales can be applied to

Korean, Chinese, and Thai consumer studies leading to more successful development of

products for these markets.



INTRODUCTION

To compete in the global marketplace, companies need to develop products that

will meet consumer expectations over various cultural settings. Measurement of cross-

cultural consumer acceptance is critical to obtain an understanding of the essential

attributes of products that drive consumer acceptance. Therefore, a fundamental quality

of cross-culture research is to have a valid measurement of consumer acceptance.

One of the most used methods to quantify consumer acceptance is the 9-point

hedonic scale. This hedonic scale has equal number of positive and negative categories

with intervals of equal size (Montgomery, 1974; Anderson, 1976; Schriesheim, 1992).

The 9-point hedonic scale, first published by Peryam and Pilgrim (1957), has been used

in both academic and industrial consumer researches in western cultures, especially in

America and Europe.

Some studies have reported and tried to explain factors affecting cross-cultural

preference differences (Moskowitz et al. 1975; Prescott et al. 1992, Prescott et al. 1993,

and Prescott et al. 1997). Lundgren et al. (1978) concluded that cross-cultural differences

among consumers from Brazil, Japan, Poland, Sweden, and USA were not affected by

sweetness discrimination. Bertino et al. (1983) concluded sweetness preference

differences between U.S. and Chinese from Taiwan to be influenced by food context, e.g.

cookies or a simple solution. Prescott et al. (1997) found differences in hedonic ratings to

varying levels of sweetness between Australians and Japanese. Due to possible

differences in the ethnicity such as language, religion and culture (Schumaker, 1985), our

hypothesis is that a direct translation of the 9-point hedonic scale may result in smaller
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scaled differences for the same degree of preference for non-western cultures (e.g. Asian

and Pacific islanders).

Other research had tried to evaluate different hedonic scale methods with

American respondents (Lawless, et al 1986 and Pearce et al. 1986). Pearce et al. (1986)

evaluated three scaling methods, two forms of magnitude estimation and 9-point category

scale. They concluded that no scale showed any superiority over other scaling methods.

On the other hand, Lawless et al. (1986) found a modest advantage for 9-point category

scale over line, magnitude estimation, and a hybrid of the category and line scale.

However, none of the studies evaluated the effectiveness of different scales for

consumers from other cultures.

There has been little research on how the 9-point hedonic scale performs in non-

western cultures. Prescott et al. (1992) first raised the issue that the 9-point hedonic scale

may be used differently cross-culturally (e.g. among Japanese and Australian consumers).

However, this study was not specifically designed to evaluated scale usage, e.g. mean

hedonic scores were all less than six (dislike range) and the number of Japanese and

Australian respondents (30-37) was relatively small.

Our previous study concluded that there are differences in use of the 9-point

hedonic between American and Pacific Rim respondents when translated into their

respective languages (Yeh et al., 1998). Our previous research effort fi.irther demonstrated

that Asian consumers from Pacific Rim countries use less of the 9-point hedonic scale

than Americans. This may be due to the cultural behavior of being polite and not

expressing negative responses (e.g. psychological error in leniency). A second

contributing factor could be the enculturation to avoid extreme responding, i.e. not giving



more weight to ones responses (capriciousness). The implications of these findings are

that direct translations of the 9-point category hedonic scale from non-western cultures

may result in less statistical power to detect sample hedonic differences. These results

had lead to an effort to evaluate alternate hedonic scales that will improve acceptance

measurement with these Pacific Rim consumers. Therefore, the objective of this study

was to develop a more effective hedonic scale for Chinese, Korean and Thai ethnic

groups.
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MATERIALS AND METHODS

Panelists Recruitment

Consumers were recruited into seven respondent cells (a group with the same

recruitment criteria) including Koreans, Chinese, and Thais residing in their respective

countries or in the US. Chinese respondents residing in the US were further separated as

originating from either the People of Republic China (PRC) or Taiwan. All respondent

cells were recruited through personnel referrals. Many of the respondents residing in the

US were students at Oregon State University, were screened for their ability to read the

respective written languages, and were between sixteen and sixty years old. Each of the

ethnic groups residing in the US were recruited through personnel referrals by their

respective ethnic student association on the Oregon State University campus and through

their social groups off campus. The collaborators at Kasetsart University in Thailand and

EWA Women's University in Korea recruited the respective native Thai and Korean

respondents through personal referrals.

Testing Samples and Presentation Design

Four pairs of samples were selected for evaluation by each ethnic group based on

suggestions from our research collaborators and input from interviews with respective

ethnic consumers residing in the US. Samples within each pair were selected to differ in

liking (Table.IV. 1.). Respondents from the same culture who were residing in the US or

their native countries evaluated the same four sample pairs. Samples were presented in

sequential monadical order within and between pairs. Sample pairs were evaluated for

hedonic measures using one of four different hedonic scales. Sample pairs were assigned

a scale in accordance to an incomplete Latin square design (Cochran and Cox plan
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13.22). This design balanced the presentation of sample pairs and scale type over groups

of nine respondents. All four pairs of samples were evaluated on the same day.

Respondents were assigned systematically to sample pair and scale type combinations as

specified by this design. All samples were identified by a three-digit random numbers

coded on paper plates. Sensory evaluations at all sites were conducted in partitioned

sensory booths. Respondents were instructed to rinse with bottled drinking water and rest

for at least one minute between sample pairs.

Questionnaire

The four scales tested in this study are displayed in Table.IV.2. The first

type of scale was the standard 9-point hedonic scale. The second type of scale was the 9-

point category scale with end word anchors" extremely" removed, and replaced by "very

much". The categories between "very much and "moderately" were assigned the word

anchor "very". This modification was made in an attempt to reduce central tendency

effects (Yeh et al. 1998). The third scale that we tested was an unstructured line scale

with like or dislike "very much" as word anchors on the ends. Again, the word anchor

"extreme" was avoided to minimize the effects of central tendency. The fourth scale was

a structured 17-point line scale which combined the new word anchors from the second

scale into a line scale. These last two scales were included to determine the relative

effects of a line scale structure on central tendency and dislike avoidance. An exit

questionnaire included demographic questions about age, gender, and the length of time

residing in the US for US foreign nationals.



Table IV.2.The four hedonic scales used by each respondent cell for product evaluation.

Four Hedonic Scale Types
Standard 9-Point Category

Dislike Dislike Dislike Dislike Neither Like Like Like Like Like
Extremely Very Much Moderately Slightly Nor Dislike Slightly Moderately Very Much Extremely

No-Extreme 9-Point Category
Dislike Dislike Dislike Dislike Neither Like Like Like Like Like

Very Much Very Moderately Slightly Nor Dislike Slightly Moderately Very Very Much

Unstructured Line Scale
Dislike Like

Very Much Very Much
( I

Structured 17-point Line Scale
Dislike Dislike Dislike Dislike Neither Like Like Like Like Like
Very Much Very Moderately Slightly Nor Dislike Slightly Moderately Very Very Much

I i I I i I I I I I i I I
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Respondents were asked to evaluate each sample for appearance liking, then overall,

flavor, texture, and aftertaste liking using one of the four different types of scales. The

ballot was translated directly into the respective language of each respondent.

Translations were made as suggested by our collaborators and confirmed with consumers

residing in US.

Data Analysis

The standard and the no-"extreme" 9-point category scales were decoded as one

to nine. The unstructured line scale was decoded in centimetres to one decimal point.

For the 17-point-scale, data in centimetres were then transformed to a scale of one to

nine.

Hedonic ratings from the four different scales were all standardized to a scale

ranging from one to nine. The absolute differences of the standardized scores between

samples within each pair from respondents were used in subsequential analyses.

Multivariate analysis of variance (MONO VA) of the absolute difference data for all five

hedonic attributes (liking in appearance, overall, flavor, texture, and aftertaste) was used

to test the effectiveness of each scale. A Wilk's Lambda approximate F-test was

obtained from the MANOVA model for each respondent cell including the following

effects: groups of respondents, scale types, and sample pair within each scale. Relative

frequency tables further evaluated the nature of how the groups used the four hedonic

scales.
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RESULTS AND DISCUSSION

Demographics

The age and gender distributions of all seven respondent cells are displayed in

Table.IV.3. Most of the groups were evenly slipt between gender, except for the Thai

panel in Thailand which had a majority of females (71.25%). Of the three ethnic groups

recruited in the US, the length of stay varied from less than six months to over three years

(Table.IV.4.). Both Chinese groups had more than 50% of respondents staying in the US

for more than two years.

Hedonic Scale Usa2e

The resulting F-values from the MANOVA tests of model effects are displayed in

Table.IV.5. The larger the F-value the more significant the effects. For testing of the

effects of respondent groups who evaluated the same sample pair and scale type

combinations, most of the respondent cells were not significant with the exception of the

Chinese in US from Mainland China. There was a significant scale type effect within

three respondent cells: Korean and Thai respondents in their respective countries and

Chinese respondents in the US from Mainland China. This effect was driven by the

tendency of these different respondent cells to score, on the average, product differences

higher or lower across all four-sample pairs.

For the sample pair within scale type effects, higher F-values indicate more

effective product separation by respondents from a respective cultural group. Chinese

respondents in the US used the unstructured line scale most effectively. Respondents

from Taiwan residing in the US and in Taiwan differed in the scale types used most

effectively. Respondents residing in the US used the structured 9-point scale most
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Table IV.5. Wilk's Lambda approximate F-test was obtained from MANOVA tests where sources of variance included groups of
respondents, scale types, and sample pair within each scale type.

*pvalue<005

**p value <0.01

Sources of Variance Ethnic Groups

Chinese Koreans Thais

U.S. (Mainland) U.S. (Taiwan) Taiwan U.S. Korea U.S. Thailand

Group of Respondents 2.19* 1.11 1.51 1.54 1.06 1.02 1.56

ScaleType 2.95* 1.41 1.89 1.56 2.49* 0.54 28.97

Sample Pair within
Standard 9-point Category

0.73 2.15 1.48 2.54 1.58 2.02* 104

Sample Pair within
No-Extreme 9-point Category

1.18 1.07 1.22 2.35 1.75* 1.82* 1.24

Sample Pairwithin
Unstructured Line

2.16 1.36 1.87* 2.89 1.15 2.O5 1.23

Sample Pair within
Structured 17-point Line

0.60 0.87 1.60 3.19 2.28** 2.10 1.99*
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effectively, whereas those residing in Taiwan used the unstructured line scale most

effectively. Korean and Thai respondents used the structured 17-point line scale most

effectively. However, Korean and Thai respondents residing in the US trended to use the

standard 9-point hedonic scale better than the respondents residing in the respective

countries.

The nature of how these respondents differed in use of the different hedonic

scales can be seen from the relative frequency distributions in Table.IV.6,a-g. Here the

responses on the standard and the "most effective" hedonic scale within each culture are

compared by collapsing the lower, middle and upper thirds of the scale range. These

results demonstrate that respondents from Taiwan tend to use the standard 9-point

hedonic scale by rating more frequently in the middle scale range 48.3%. Respondents

from Taiwan tend to use the standard 9-point hedonic scale by avoiding the lower and

tending to the upper scale range. As is displayed in Figure.IV. 1., 17% of the respondents

used the disliked range on the structured hedonic scale, whereas the number increases to

23% with use of the unstructured line scale. A reduction in central tendency was

decreased to 34% in use of unstructured line scale.

In addition, Thais use more of the liked range of the scale (57%) use of than any

of other ethnic groups. With the structured 17-point line scale, this issue was reduced to

45% in use of the liking range of the scale.

Korean respondents also reduced their tendency to avoidance the dislike range

with use of the structured 17-pont-line scale. As Figure. IV.!. displays, 19.2% of Koreans

in Korea used the lower (dislike) range with the standard 9-point hedonic scale. This was

increased to 23.6% with the
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Table IV.6.b. The percentage distribution of Chinese respondents from Mainland China who residing in US use each value of four
different hedonic scale we tested in this study.
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Table IV.6.e. The percentage distribution of Korean respondents in South Korea use each value of four different hedonic scale we

tested in this study.
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structured line scale. In general, the scale most effective for each group had a more

uniform distribution of ratings over the lower, middle, and upper scale categories,

therefore respondents used more of the scale to rate product most differences.

These results agree with our previous effort in scale usage for Asian Pacific Rim

consumers in central tendency and dislike category avoidance. The implications of these

findings are that these new scales can be used to provide better statistical power to detect

sample hedonic differences.

A very interesting observation of this researchwas that Chinese originating from

Taiwan, yet residing in the US, tend to use the standard 9-point hedonic scale more

effectively than their counter parts residing in Taiwan. The data holds some possible

explanations. One possibility is that a large percentage of these Chinese respondents

(50.8%) had resided in the US for over three years. During their residence in the US,

they may have adapted to western culture such that they use the standard 9-point hedonic

scale most effectively. Figure.IV.2.a displays a clear trend for increase in use of the

lower three boxes of the standard 9-point hedonic scale over length of time staying in US.

In addition, there is evidence from this research for adaptation of respondents from Korea

and Thailand to more effectively use of the Standard 9-point hedonic scale

(Figure.IV. 2.b-c).



Figure IV2.a Possible adaptation in trend of use 9-point hedonic scale for Chinese respondents
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Figure IV.2.b Possible adaptation in trend of use 9-point hedonic scale for Korean respondents
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Figure IV.2.c Possible adaptation in trend of use 9-point hedonic scale for Thai respondents
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CONCLUSION

These results show scale usage differences between western and non-western

cultures (i.e. Asian central tendency and possibly dislike category avoidance). The

implications of these findings are that direct translations of the 9-point category hedonic

scale from non-western cultures may result in less statistical power to detect sample

hedonic differences. However, this research leads to a recommendation that cross-

cultural studies evaluating product differences use an unstructured line scale for Chinese

and a structure line scale for Koreans and Thais as a more effective measurement of

hedonics.

This research further concludes that cultural factors are the underlying causes for

ineffectiveness of the standard 9-point hedonic scale among these three ethnic groups.

Their culture teaches them to be more being polite (e.g. errors in timidity) and to not

express negative responses (e.g. psychological errors in leniency). We found in this

study, the most efficient scale for each ethnic group was different. Chinese respondents

used the unstructured line scale most effectively while Korean and Tai respondents used

the structured 17-point line scale most effectively.

This research also suggests that respondents increase their ability to use the

standard 9-point scale after they leave their native countries and reside in the US. This is

the first reporting of evidence of adaptation in scale usage between western and non-

western cultures. It suggests that care must be maintained when using consumers from

cultures that are residing in different cultures.
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V. Thesis Summary

A crucial part of the product development process is determining consumer

acceptance of a product. When measured correctly, sensory evaluation can help product

developers to take advantage of the tremendous opportunities with global markets. There

is a need for industry to understand cross-cultural differences among consumers in order

to formulate the product to fit specific cultural preferences. The most common measure

of consumer acceptance is the 9-point hedonic scale which was developed and evaluated

in the US. The question of how this scale performs in Pacific Rim consumers was

previously unknown.

For the purpose of understand the performance of the standard 9-point hedonic

scale with Pacific Rim consumers, these research compared the 9-point hedonic scale

usage between consumers from the US and Pacific Rim cultures (Chinese, Koreans, and

Thais). Significant differences in use of 9-point hedonic scale were found between

western and these Pacific Rim consumers. It was determined that Pacific Rim consumers

have a higher central tendency and dislike avoidance error with this scale.

This study also studied and tested modified hedonic scales for use with these

Pacific Rim consumers. The study was focused on evaluating the statistical effectiveness

of different scales for Chinese, Korean, and Thai consumers. It was found that these

ethnic groups used different scale more effectively than others. Furthutr, there was

observed evidence for adaptation in use of the standard 9-point hedonic scale after

consumers from these countries moved to US and were exposed to western culture.
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Future research on cross-cultural scale usage with other Pacific Rim consumers is

necessary to provide the manufacturers with more valid information on different

consumer groups from different cultures.
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1. Ballots in English

Pt Sample

Befor. you taste the product pleas. answer the following question:

Dislike Dislike Dislike Dislike Neither Ike Ilk. Like Like Ilk.
Extremely Very much Moderately Sflghy nor dislike Slihey Mo3erihP1 Very I Ei.j

How much do you like the appearance of this product?

Pleas, taste the product and answer the following questions:

Dislike Dislike Dislike Dislike Neither Ike Like Ike Like La
Extremely Very much Moderately SIIQhtty nor dislike SliQhey Modcst,ly V.ry Iejd Ewiy

How much do you like the product overall?

How much do you like the texture of the product?

Mow much do you like the flavor of the product?

How much do you like the aftertaste of the product?



2.a. Ballot in Chinese-standard 9-point hedonic scale
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2.b Ballot in Chinese-No extreme 9-point hedonic scale



Lc Ballot in Chinese-Unstructured line scale
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2.d Ballots in Chi ese-Structured 17-point line scale
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3.a. Ballot in Korean-standard 9-point hedonic scale
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3.b Ballot in Korean-No extreme 9-point hedonic scale
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3.c Ballot in Korean-Unstructured line scale
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3.d Ballots in Korean-Structured 17-point line scale
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4.a. Ballot in Thai-standard 9-point hedonic scale
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4.c Ballot in Thai-Unstructured line scale
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4.d Ballots in Thai-Structured 17-point line scale
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