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In this paper. we describe a method for extracting evaluations and desires from the free-

description results of a survey. For this purpose. we employ a text-mining system and a

questionnaire, and we present the extraction results. Using a questionnaire. we conduct a web-

based survey after each session of computer programming class, in order to enhance the

effectiveness of the next session. Free-description observations are important for exiracting the

students’ desires. However, reading the free-description responses requires considersble time.

Moreover, computer-based analysis of these responses is diffi

it. Therefore, we propose a texi=

mining system based on natural language processing, which enables us to automatically classify

sentences for class evaluation and for the determination of studeat motivation and opinions.

The proposed systent facilitates our understanding of students’ evaluations and desires : such

information can enable us to conduct classes more effectively.

Keywords © Questionnaire, Text Mining, Reputation Information Retrieval, Students
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Usefullness of an illustrated visual aid to promote consumer risk

perception on the amount of pesticide residue in food

Sora PARK*! %% Tomohiro MASUDA*?, Takuma MURAKOSHI*,
Yayoi KAWASAKI, Ken UTSUMI™, Atsushi KIMURA*
Shinichi KOYAMA™, Haruo HIBINO*, Akihiro HINO**"‘

*Yuji WADA*?

Abstr:
Objective: W developed a v anier understanding of risk
control regarding amounts of pesticide vesidue fn food, aud examined the aid’s effect on consumer risk per-

L

l aid on pesticide residuc to promuate belter o

ception relative to different design clements.

Methods: A crosssectivual survey was conducted 80 graduate and undurgraduate studeats to examine how
participants would evaluate the risk pased by different levels of pesticide residue when the explanation was
given using {1) text only, {2) text and a cunsulative normal ution function graph, or (3) text and an
llustration vertically representing the amount of pesticide residue. Alter being presented with one of these
three explanation conditions, participants were asked to use visual analogue scales ta evaluate the risk pre-

i0s. Tata were subsequently analyzed using chi-square tests. with a correct

sented in three separate scenm
response (CR) dichotomously defined us une in which the relative magnitude of the evaluated risk was
sequentially congruent with (he amount of pesticide vesidue prescuted.

Resalis: The results revealed differences between the overall expected and obtamed CR ratios among explana-
sion types for all questions (<0.05). A residual analysis indicated that CRs occurred move consisicatly than
expected for the “text and iflustration™ condition (32.3~70. 4%). Meanwhile, diffevence was found
between the expected and actual ratio of CRs for the “text only” condition (41, 2%), and the ratio of
CRs for the "text and ;;mph conditon wes lower than expected for wo of the questions (15.7-33 3%).

Conclusion: One-di fon (text and ion) is easier to und: and thus more useful s
2 teol te promnote consummer visk perception on pesticide residue in foed than the two-dimensional curnulative
normal distribution function graph.

OJHER 2014 2204) < 1-11

Key words: risk conununication. information design. pesticide residue
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Effect of Risk Information Exposure on Consumers'

Responses to Foods with

Atsushi Kimura, Yukio Magariyama, Akihiro Miyanoshita, Taro Imamura, Kumiko Shichi

Insect Contamination

Tomohiro Masuda, and Yuji Wada

Abstract:

This study explores the impact that scientific information bout insect contamination of food has on consumer

perceptions. Participants (1 = 320, Japanese consumers) were rindomly assigned o 1 of 8 information-type condidons:
(1) informadon about insect type, (2) information about contamination processes, (3) information about the safety of

food, (4, 5, 6) b

of 2 of (1), (2), and (3) above, (7) all information, and (§) no-information,

and asked to rate their valuadon, behavioral intention, and attitude toward food with insect contamination. Results
demanstraced that some combinations of scientific information thac include the safety of the contaminaced food are
effective to reduce conswmers’ compulsive rejection of insect conamination in food, whereas the single presentation
of information about insect type increases consuners’ (xphtlt rq::aon of both (hc zonnmm:tcd product and the

smanufacrurer, These findings have i for the

of risk strategies.

Keywords: consumer perception, food defect, food i

insect ¢ risk

Practical Application:  This research was conducted huw the type of scientfic information abou insece contamination
in food affects consumer valuation and attitudes toward contaminated food. The data of this research would be of great
importance both in understanding consumer risk cognition and in designing strategies for effective risk communication.

Introduction

Insect contamination of foods is one of the most comumon food-
relaced problems in houschalds. It is scill not possible to completely
prevenc naural contamination of insects in food products because
of the various routes of contamination including harvest, process-
ing plants, and scorage methods of manufaceurers, retailers, and
users. In the United States, the Food and Drug Administration
(EDA) calls insect in foods “natural p
and has seta defect acon level (DAL) as the regulatory standard for
qualicy control. For nawral contamination, the DAL is 32 insect-
damaged grains per 100 g of wheat and 75 insect fragments per S0 g
of wheat flour (FDA 1998). Thus, an amount of conamination in
food products lower than the DAL is acceptable.

On the other hand, chere is an incresing demand among con-
sumers for zero tolerance to insect contamination in food products
due to aversions to insects. For example, Martins and Pliner (2006)
cexamined what characteristics of foods muke individuals perceive
them as disgustng. They found that reminders of living creacures.
and animal attributes, including insect contumination, are one of
the factors determining individuals’ disgust reactions toward foods.
In fact, other studies on disgust have also used insect

contaminadon. The National Consumer Affairs Center of Japan
(2000) reporced that they received about 3291 complaints berween
1990 and 2000 from Japancse consumers about food contamina=
dons, which were not severe enough to be considered health haz-
ards. Tnsects were the most common contaminants, accounting for
about 30% of all contamination complaints and about 5% of com-
plaints about food hygiene in spite of the fact that most cases had
1o effoct on consumer health and did not violate the DAL. These
consumer complain rates for food with insect contamination are
similar to reports from other public agencics in Japan (Ohno and
others 2009). Thus, an understanding of factors that reduce con-
sumers' compulsive rejection of insect conamination would be
valuable for both the food industry and consumer administration

Much research that has focused on risk perception and risk
communication has revealed that exposure to information about
food tisks has an impact on consumer behavioral tendencies. For
insance, Sinaceur and others (2005) found that participancs cx-
posed to scientific labels for bovine spongiform encephalopathy
(BSE) used objective judgments of rik likelihood as a basis for
cheir subsequent behavioral intercions toward consuming meat,
whereas exposed 0 3 label for the same

tion in food 25 a disgust-inducing stimulus (for cxample, Fallon and
others 1984; Brown and Harris 2012). Furchermore, Greenwald
and others (1998) used the implicit association test they developed
<0 suggest that people have generally negative actitudes toward in-
seces. Not only Western populations, but also Japanese consumers
tend to reject insect contamination regardless of the extent of the
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disease used affective reactions as 2 hasis for their subsequent be-
‘havior. Since most research to date has focused on BSE, genetically
modificd (GM) food, nd pesticide residues (for example, Miles
and Frewer 2001: Sinaceur and others 2005; van Dijk and others
2008), relatively litde is known abouc the effects of informadon
exposure on consumer reactions toward foods with insect contam-
ination Because most of the actual concerns held by the public are
different depending on specific food hazards (Miles and Frewer
2001). it is important to understand what scientific informadon
about insect contamination might most effectively mect the needs
of the public.

Here, we explorcic impact that sciendfic information about
insect ¢ in food has on consumer perceptions. More
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contamination is large, tic residual rate will decrease. Conversely,
if there is 1o decrease in the WTP value duc to insect contan-
ination, the residual rate will be equal to 1.0. We conducted 4
cwo-way ANOVA for the residual rate of the WTP with the in-
formation type and gender as beaween-participant factors. When
significane cffects were detected, post hoc multiple comparisons
of means were performed using Tukey’s honesdy significance dif-
ference (HSD) test.

We conduceed 8 (information type) % 3 (behavioral intenton)
chi-square tests by gender to determine whether information type
was related to respondents’ behavioral intentions toward the con-
taminated food and the manufacturer, respectively. When signif-
icances were detected, residual analyses (Haberman 1974) were
performed.

All statistical analyses were carried out using Microsoft Excel
2010 for Windows 7 (Microsoft, Redmond, Wash., US.A)

Results

The mean scores and standard deviations (SD) for the 1st and
2nd WTPs, the behavioral intention toward inscct-contaminated
feod. and the attitude toward the manufacturer of the food are
presented in Table 2

The residual rate of WTP value by insect contamination

We found that the main cffect of the information type on the
residual rate of the WTP was significant (F (7, 305) = 3.16,
P <001, n,% = 0.068). Post hoc analysis revealed that the residual
rates of the WTP for SE, TI/SE CP/SE, and Al conditions were
higher than those for the TT condition (P < 0.03). We did not
find any significant difference in the residual rate among gender
or any interaction among factors.

Consumers' behavicral intentions toward the
contaminated food

We found 1 significant relationship between the information
type and behavioral incention in male participants (x? (14) = 29.9,
P < 0.01), but not in female participants. The residual analyses

$248 Journal of Food Science - Vol. 79, Ne.
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revealed that the number of choices of *I will not cat die product
at all” increased in che TT condition and decreased in the CP/SF
condition (P < 0.01 and P < 0.03, respectively). The number of
choices of “T will eat the part of the produce without contuminated
areas” also decreased in the TT condition (P < 0.05).

Consumer attitudes towatd the manufacturer of the food

We found 2 significant relationship becween the information
eype and atdcudes toward the manufaceurer of the food in male
participants (x* (21) = 36.9, P < 0.05), but ot in female partic-
ipants. The residual analyses revealed chac the number of choices
of “T think that the manufacturer should suspend operations” in-
creased in the TI condition (P < 0.01). The number of choices of
“1 think that the manufacturer should recall all products made on
the sume production line as the contaminated product” decreased
in the TI/SF and CP/SF conditions (P < 0.05).

Discussion

Results demonstrated that the information type affects con-
sumer valuations of, behavioral intentions toward, and attitades
coward the contaminaced food.

One may question whether participants assigned appropriate
values to the hypothesized food product (5 kg package of polished
rice made in Akita, Japan) in the current experimental condition.
The actual reail prices of similar products range from 1500 to
2500 yen. The average scores of the 1st WTP task for the hypo-
chetical product (the mean WTP across conditions was 2062 yen)
scemed to be within reasonable bounds (see Table 2)

The results of the 1st and 2nd WTP tasks demonstrated that the
residual rates of the WTP value due to insect contamination were
higher for the information types that included information about
the safety of the contaminated food, the SE, TI/SE CP/SE and Al
conditions, than in the T condition. The residual rates of value in
the mformation-type conditions with safety information ranged
from 44% to 54%, whereas those in the conditions without safety
information ranged from 19% to 34%. These results suggest that
communication about the safcty of the contaminated food had
a positive impact among Japanese consumers. Miles and Frewer
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specifically, we conducted the present study aiming to examine
the effects that communicading (1) information about insect type,
@ snformation ahout te coutumnation proceses, aud (3) infor-
mation ahout the safety of d food has on
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valuations for, behavioral intentions toward, and atatudes toward
the contaminated foods and their manufacturers.

Materials and Methods

Participants

Data collection was administered by an online professional mar-
ket research agency, Cross Marketing Inc., Tokyo, Japan Data were
collected from a participant pool of Japanese consumers with re-
sponsibility for their households daily grocery shopping. The re-
spondents were sent an e-mail invitation, which acked them to
participate in a survey on purchasing foods. A total of 320 Japanese
respondents (5U.0% female, 25 to 60 y, average age of 433y (SD =
9.74)) completed this survey. OF the toral 320 respondents, 41.9%
had a high school education, 52.5% had a university education,
1.3% did not complete high school, and 4.4% indicaced “ocher”
cducational histories. Following their participation in the survey,
respondents recerved a small reward from the research agency in
the form of points thac respondents can save for a gift coupon.
The study was approved by the institudonal ethics commitcee of
the National Food Research st

esign

Two factors, information type (8 levels: type of insects [TI],
contamination processes [CP], safety of contaminated food [SF], 3
combinations of 2 of the above information types [TI/CP, TI/SE
and CP/SE], all information [Al], and no-information [NI]) and
participants’ gender (2 levls: female or male) were cxamined.
The details of each information type will be described in the
Materials section. Participants were randomly assigned to 1 of
the 8 vpe conditions (b bject factor). As a
result, 40 respondents took part in each condition (20 females and
20 males).

Materials

We used rice as the target product hecause it is the major and
most commonly consumed stple food in Japan, and is also rela-
dively often contaminated with insect pests, such as Indian meal
moths (Plodia interpunaclls), in storage. For the target in the food
valuation task, we made 4 lubel for a hypothetical brand of pol-
ished rice (5 kg package) produced in Akica, which is a major
production region for tice in Japan.

Figure 1 shows the scheme design for the stimulus screen. The
stimuli were presenced on the full screen of a computer monitor.
The screen consisted of up to 3 clickable buttons and a window:
Upon clicking cach button, 1 picce of information about insect
contaminadon in food was displayed in the window: TI, CP, or
SE This on-demand presentation style of information allows the

icipants to actively search for and to enl
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Figure 1-The scheme design for the stimuius screen, An example with the
TI/CP condition is illustrated. Upon ciicking the buttan, detailed informa-
tion appears on the screen.

the descriptions were proofread by 2 Japanese expercs in insect
contamination.

Procedure

Participants were asked to complete an Tnternet questionnaire.
A computer-aided survey procedure was used to enable a random
assignmenc of information types for each participant. The experi-
ment involved the following sequential tasks: the 1s¢ willingness to
pay (WTP) task, experimental manipulation, the 2nd WTP tsk,
and the self-report questionnaire task. In the 1s¢ WTD task, partici-
pants were asked to use their keyboard to enter the exact maximum
amount, in yen, they were willing to pay for the hypothetical pol-
ished rice. After completing the 1sc WTP sk, participants were
asked to read the information about insect contamination. The
type of presented information was randomized across pardicipants
In the condition, this process was
skipped. After reading the information, participants were asked to
complete the 2nd WTP session. In the 2nd WTP session, partici-
pans were asked to imagine the following situagion (in Japanese):
When you opened the product you bought, you saw that it was contani-
nated with u few pieces of insects, Participants were then asked to race
the monctary value in yen for the product chey purchased, as for
the 15t WTP wsk. Then, participants were asked to choose their
behavioral intentions toward the food they bought from the fol-
Towing 3 options: (2) T will not eat the product ac all, (b) T will et
the part of the product withoue contaminated areas, or (¢) T will
cat the entire product. Participants were also asked to choose their
actitudes toward the manufacturer of the food from the following
4 options: (4) T think that the manufacturer should suspend oper-
adions, (b) T think that the manufacturer should recall all produces
made on the same production line as the contaminated product,
(9) T think that the manufacturer should recall only the products
that were actually contaminaced by insects, or (d) I think that the

in and their of (Kimura
and others 2008, 20103). The buttons could be shown or hidden
by the experimenter in order to adjust the type of information
provided to the participant. A precise description of each type of
information about insect contantination was writeen by one of the
authors (AK) in Japanese referring to some cxplanatory articles
and academic websites about inscct contaminacion for consuriers,
which were also writtcn in Japancss, in order to reflect information
currendy available to Japanese consumers (Table 1). For validity,

Risk information fot food contamination., .,

docs not nced to take any action for this accident.
When participants finished all experimental tacks, they were asked
to complece  biographical questionnaire.

Statistical design and analysis

We calculated the residual race of the WTP value as an in-
dex of the decresse in WTP value due to insect contamina-
tion using the following cquation: the residual rate = the 2nd
WTP/the 1sc WTP If the decrease in the WTP value due to insect
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Table 2-Mean and SD of (he 15t and 20d WTP, behaviorsl intention, and attitude of conswmers for each condition.
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(2001) examined characteristics and concerns associated with 5
specific food hazands (for cxample, BSF. and pesticide residucs in
food). They found that health ws a common concern across types
of hazards, whereas most other concerns were unique to specific
food hazards.

Resulss for behavioral intention toward the contaminaced food
alko showed that the responses of a flat refusal of the contami-
nated food (T will not eat the product at all”) decreased in male
participants of the CP/SF condition. Furthermore, results for con-
sumer actitudes toward the manufacturer of the food demonstrated
thac the responses of 2 radical attitude toward the manufacturer
(T think thac the manufactarer should suspend operadons” and
“I think thac the manufacturer should recall all products made on
the same production line s the contaminated product”) decressed
in male pardcipants of the TI/SF and CP/SF conditions. These
resulcs suggest that combinations of 2 types of scientific informa-
cion about foods with insect contamination, onc of which includes
safety informaton, might most effectvely mect die needs of male
consumers, whereas they arc ineffective for female consumers.

On the other hund, respondents in the TI condition displayed
explicit rejection of both the contaminated product and the man-
ufacturer. These results suggest chat any benefit produced by the
communication of scientific information could be lost depending
on the type of information communicaced. The present results
indicace that food risk managers should inform the public about
the safecy of the food when communicating scientific informasion
related to insect contamination.

unrred f.an, AL Al snf s nd NI, a0 s

Furthermore, the results of behavioral intentions toward con-
aaminzced faod and the manufacaurer also demonstrate chat here
are gender diffc inche of scientific i
about insect contamination in food. In particular, male participants
reported more generous attitudes toward contaminated food and
the manufacturer than did females when they were exposed to the
b of 2 types of sci about foods with
insect contaminacion, including safety information. One possible
reason for this is differences in the disgust sensidvity (DS) be-
tween genders (Davey 1994). The DS is how prone an individual
is to disgust (Haidt and others 1994) and previous studies consis-
tendy indicate  higher level of DS among females compared to
males (Davey 1994; Druschel and Sherman 1999; Arrindell 2000:
Olatangi and others 20054, b; Connolly and others 2008). Several
studies on psychological disorders have shown a positive relation-
ship between DS and specific phobiss induding animals, spiders,
and contamination fears (Davey 1994; Olatunji and others 2005b;
Connolly and others 2008). These findings led us to speculate
that there i a possibility chat females, who arc cxpected to have
relatively higher levels of DS than males, may tend (o overestimate
the effect of insect contaminagion on food safecy. Further rescarch
should wbtain 4 measure of respondents’ DS in order to clarify the
basis for gender differences in behavioral intentions
Onc limitation of the current study s the sample profile: food
products were evaluated by Japanese consumers. It is wordwhile
to conduct farther cross-cultural comparisons because consumer
demands for information about food risk may vary cross-culcurally
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