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Influence of measurement and processing conditions of
resting state fMRI on functional connectivity

Yul-Wan Sung and Seiji Ogawa

Kansei Fukushi Research Institute, Tohoku Fukushi University

Abstract

Resting state functional MRI (rsfMRI) is widely used to examine brain disorders. Various measurement
conditions are used for rsfMRI because of the current lack of parameter standardization. Functional
connectivity measured by rsftMRI might be used for the diagnosis of brain disorders, such as dementia,
autism, depression, and schizophrenia. However, physical and physiological noises affect functional
connectivity signals. To remove noises, signal filtering is routinely performed before connectivity analysis.
Here, we examined the effects of filtering, particularly of bandwidth, and measurement duration, on
connectivity artifacts. We found that filtering bandwidth produced artifactual connectivity, with narrow
bandwidths generating more artifacts. Therefore, to reduce connectivity artifacts produced by filtering
of rsfMRI signals in the preprocessing procedure, the threshold of correlation values for functional
connectivity analysis should be defined according not only to the number of volumes and measurement
duration but also to the bandwidth used in preprocessing.

Keywords : Resting state fMRI (rsfMRI), Functional connectivity, Artifacts, Filtering

Introduction
Functional MRI (fMRI) signals obtained without task stimuli have been correlated between left and

54 suggesting that brain functions can be investigated without extrinsic

right motor cortices
stimulation by fMRI (resting state fMRI [rsfMRI]). Since these first applications, studies examining the
neurophysiological characteristics of rsfMRI signals have proved that rsfMRI signals reflect intrinsic
brain functions by investing the correlation between brain metabolism changes and rsfMRI signals ¥ |
between rsfMRI signals originating from spontaneous neuronal activity in attention-related brain areas
(Fox 2006), and between electrocorticography signals and rsfMRI signals®’.

Because rsfMRI signals reflects intrinsic brain functions, many clinical studies on various brain
disorders such as dementia, autism spectrum, depression, and schizophrenia, favored rsfMRI as it does
not required tasks but is rather an anatomical measurement and is therefore easily applicable to
patients. One of the broadly used metrics for rsfMRI is the functional connectivity that is determined
by measuring correlations between brain areas. By comparing signals between patient and normal
groups, brain areas specifically related to a brain disorder were identified by the connectivity changes
among those areas! 1011121516

The rsfMRI signals used for functional connectivity are low frequency components (less than 0.1
Hz). Therefore, a low-pass filter is used in the preprocessing procedure of rsfMRI data®®® 7). In

addition, connectivity is affected by physical and physiological noises originating from MRI scanners
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and subjects, such as signal drifts and slowly fluctuating signals. Thus, a high-pass filter is needed for
the removal of those noises. As a result, a band-pass filter (0.01-0.1Hz) is applied in most cases before
functional connectivity analysis.

One disadvantage of using rsfMRI for functional studies is the blindness of the signals compared
with those obtained in task-fMRI, which uses a stimulation paradigm allowing to evaluate functional
signals based on the stimulation. Functional connectivity derived by correlation calculation might
originate from artifacts and the artifactual origin of the signal is impossible to prove. However, the
relevance of observed connectivity can be guaranteed by the reproducibility of the measurement.
Because various measurement times are used for rsfMRI studies, a study investigated the
reproducibility of functional connectivity in relation with measurement duration?’. It proposed that the
reproducibility is better for longer measurement times (> 5 min) and increases with the measurement
duration up to a limit (13 min). However, the study did not identify factors affecting the
reproducibility.

Here, we investigated the link between connectivity artifacts and the preprocessing procedure of

band-pass filtering, particularly its measurement duration and number of sampling points.

Materials and Methods

A phantom model was used. Because of the abundance of measurement conditions in rsfMRI studies,
we fixed MRI measurement parameters according to our previous study . MRI measurements were
conducted using a 3-Tesla MRI scanner (Skyra-fit; Siemens) with a 20-channel matrix head coil. For
fMRI measurements, the following parameters were used: repetition time (TR) = 500 or 1000 ms, echo
time = 24 ms, matrix size = 64 X 64, in-plane resolution = 34 X 3.4 mm? slice thickness = 34 mm, and
number of volumes = 240, 480, or 960. Several TRs and numbers of volumes were used for comparison.
Two experiments were performed at different days. In the first experiment, TR = 1000 ms and number
of volumes = 240 or 480 were used as measurement conditions and functional connectivity was
evaluated. In the second experiment, TR = 500 ms or number of volumes = 960 were used for

comparison.

Results and Discussion

Connectivity maps were made from one sample slice for simplicity. Image and background data from
the first experiment were separated. Connectivity maps were made from the image and the
background (noise) signals of the sample slice. Figure 1 shows the connectivity maps obtained from
rsfMRI signals among voxels in the image and the background without filtering. The image
connectivity map shows high correlation among image voxels, whereas there was almost no correlation
among background voxels. Figure 2 shows connectivity maps after a high-pass filter (>0.01 Hz). Both
connectivity maps were almost identical after high-pass filter. This indicates that the high correlation
among image voxels originated from slow signal drifts on the image voxel time courses and supports
the validity of using high-pass filter for rsfMRI analysis. To acquire the low frequency components of
rsfMRI signals, which mainly contributes to functional connectivity, a low-pass filter (<0.15 Hz, we
used a higher cut-off frequency of 0.15 instead of 0.1 without losing generality because broad band

signals can be used for other metrics) was applied. The combination of the high-pass and low-pass
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filters resulted in a band-pass filter of 0.01-0.15 Hz. Figure 3 shows the connectivity maps. Correlation
values in the connectivity maps increased in comparison with the ones of Figure 2. The maximum of
the correlation value in the image connectivity maps increased from 052 (p < 0.01) with the high-pass
filter alone to 0.80 (p < 0.01) with the band-pass filter although the correlation values were limited to 0.2
for visibility. Similarly, the maximum of the background correlation values increased from 0.30 (p <
0.01) with the high-pass filter to 060 (p < 0.01) with the band-pass filter. This means that filtering of
the background and the image produces artifacts. Image voxels were highly correlated because they
were contaminated by drift originated from the gradient coil of the scanner in addition to the noises
coming from the receiver/transmitter coils that contaminated both image and background voxel
signals. We analyzed the image data to evaluate the effects of the band-pass filtering and the
measurement parameters, TR and number of volumes. Histograms of image correlation values after
band-pass filtering were made to evaluate the distribution of the correlation values. Figure 4 shows
the histograms. The voxels with correlation values greater than 0.2 or smaller than -0.2 represented
2.76% of the total image voxels. Figure 5 shows the image connectivity map obtained with a band-pass
filtering (0.05-0.15 Hz) narrower than that used in Figure 4. The voxels with correlation values
greater than 0.2 or smaller than -0.2 increased to 5.31% of the total image voxels. This indicated that
narrowing the filtering bandwidth produced more connectivity artifacts.

To evaluate the effects of the measurement duration, two image data of 240 and 480 volumes were
compared after band-pass filtering (0.01-0.15 Hz). The voxels with correlation values greater than 0.2
or smaller than -0.2 represented 10.52% of the total image voxels, indicating that shorter measurement
durations produced more connectivity artifacts.

The image data from a second experiment with different measurement parameters (TR = 1 s and
number of volumes = 480 or 960 and TR= 500 ms and number of volumes = 960) were analyzed.
Figure 7 shows the histograms of correlation values for both image datasets after band-pass filtering
(0.01-0.15 Hz). The image voxels with correlation values greater than 0.2 or smaller than -0.2
represented 3.13% of the total voxels for the TR = 1 s and number of voxels = 480 condition (Fig.
7 a), and 0.16% for the TR = 500 ms and number of voxels = 960 condition (Fig. 7b). This decrease
suggested that shorter sampling time for identical measurement durations reduced connectivity
artifacts by increasing the number of sampling points.

The image data obtained with TR = 1 s and number of volumes = 960 were also evaluated after
band-pass filtering (0.01-0.15 Hz). Figure 8 shows the histogram. The voxels with correlation values
greater than 0.2 or smaller than -0.2 decreased from 3.13% (with TR = 1 s and number of volumes
= 480) to 0.49 % of the total image voxels. Therefore, faster sampling (shorter TR) for identical
numbers of volumes might reduce the amount of artifacts even with short measurement times. This
suggests that sampling time contributes more to the reproducibility improvement than does the
increase of the measurement duration or the number of volumes under specific measurement conditions.

In conclusion, our data demonstrate that band-pass filtering might generate functional connectivity
artifacts and that increasing measurement duration, number of volume, and sampling rate reduces the
artifacts. These data are in agreement with a previous study?’. Moreover, the threshold of correlation
values for functional connectivity analysis should be defined according not only to the number of

volumes and measurement duration but also to the bandwidth used in preprocessing.
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Figure 1. Image and background correlation maps without filtering. The color bars on the right side represents the
correlation values r. The numbers on the map axes represents the number of voxels in the image or the
background.

image background
02 02
200 0.15 200 0.15
- 01 400 0.1
008 g 0.08
'] pu o
800
1000
<005 008
@00 1200
0.1 01
(200 1400
015 015
(400 F L f e | = : 4
[ ; 02 02
200 400 600 800 1000 1200 1400 | 200 400 600 800 1000 1200 1400 1600 r

Figure 2. Correlation maps for image and background after high-pass filtering. The color bars of the right side represent
correlation value r. The numbers on the map axes represent the number of voxels in the image or the
background.
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Figure 3. Correlation maps for image and background after band-pass filtering. The color bars of the right side represent
correlation value r. The numbers on the map axes represent the number of voxels in the image or the
background.
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Figure 4. Histogram of correlation values of the image with measurement parameters of TR =1 s, number of volumes =
480 after band-pass filtering (0.01~0.15 Hz) that corresponds to the connectivity map for the image in Figure 3.
Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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Figure 5. Histogram of correlation values of the image with measurement parameters of TR =1 s, number of volumes =
480 after band-pass filtering (0.05~0.15 Hz) that corresponds to the connectivity map for the image in Figure 3.
Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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Figure 6. Histogram of correlation values of the image with measurement parameters of TR =1's, number of volumes =
240 after band-pass filtering after band-pass filtering (0.01~0.15 Hz) that corresponds to the connectivity map for
the image in Figure 3. Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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Figure 7 a. Histogram of correlation values of the image with measurement parameters of TR =1's, number of volumes =
480 after band-pass filtering after band-pass filtering (0.01~0.15 Hz) that corresponds to the connectivity map for
the image in Figure 3. Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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Figure 7 b. Histogram of correlation values of the image with measurement parameters of TR =500ms, number of volumes =
960 after band-pass filtering after band-pass filtering (0.01~0.15 Hz) that corresponds to the connectivity map for
the image in Figure 3. Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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Figure 8. Histogram of correlation values of the image with measurement parameters of TR =1's, number of volumes =

960 after band-pass filtering after band-pass filtering (0.01~0.15 Hz) that corresponds to the connectivity map for
the image in Figure 3. Vertical axis stands for number of voxels and horizontal axis stands for correlation value r.
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An approach for removing artifacts from resting state
fMRI signals

Yul-Wan Sung and Seiji Ogawa

Kansei Fukushi Research Institute, Tohoku Fukushi University

Abstract

Resting state functional MRI (rsfMRI) is a promising method for investigating brain disorders
because it is non-invasive and does not require task performance as in typical task-fMRI studies. Since
rsfMRI first description, many studies on brain disorders have demonstrated its potential as a detection
or diagnosis tool. However, most conclusions are based on group studies. Their application to individuals
requires overcoming some challenges such as reducing physical and physiological noises. Several methods
of noise reduction for rsfMRI have already been established but further noise reduction is required for
an individual application of rstMRI. Here we propose a new approach in which we restricted the MRI
measurement environment to the MRI scanner and one subject, from which we generated a noise set
that was subtracted from rsfMRI data acquired with the same MRI scanner or subject. The present
preliminary study examined the validity of the proposed approach using data from a phantom model and
a human subject. Noises from rsfMRI data were removed by regression of previously prepared noise
signals. The resulting signal presented properties similar to band-pass filtered one, suggesting the efficacy
of the approach. In the future, the approach potential will be assessed using with more human subjects.

Keywords : Resting state fMRI (rsfMRI), Regression, Physical noise, Physiological noise, Intrinsic function

Introduction

Task-based functional MRI (tb-fMRI) has been used to map human brain functions. The tb-fMRI
signal is measured while tasks related to a specific perception or cognition function are performed. In
comparison with tb-fMRI, resting state fMRI (rsfMRI) is easy to apply because no task is executed.
The functional relevance of rsfMRI has been proven as it measures intrinsic neuronal activities " °’.
Thus, rsftMRI has been extensively used to investigate brain disorders, such as Alzheimer’'s disease
(AD) %%, autism spectrum disorder (ASD) *'V and schizophrenia *'¥.

Most rsfMRI studies of brain disorders compare one or more functional metrics of rsfMRI such as
functional connectivity between a group of patients with a group of normal subjects. Many studies
have identified biomarkers discriminating the patient group from the normal group even by comparing
measurements performed at different locations and with different scanners. Therefore, rsfMRI seems
promising for investigating brain disorders.

The final goal of imaging brain disorder with rsfMRI is to detect or diagnose a brain disorder in an
individual patient. However, it is challenging to apply data from group studies to individuals in particular
because of the physical and physiological noises. Various methods, such as low or high-pass filters and
independent component analysis, have been proposed to remove noises. Although those methods are

effective, their performance to remove noises is not sufficient for using rsftMRI at the individual level.
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In the present study, we attempted to remove noises using a new approach. We hypothesized that a
set of physical noises originating from an MRI scanner and a set of physiological noises coming from a
subject could be used as the basis of all the noises and could be removed from rsfMRI data. As proof of
principle, we examined whether signals of one scan from a phantom model could be used to
successfully remove signals in the following scans but also to remove noises from data acquired from a

human subject.

Materials and Methods

Measurements of a phantom model and a human subject were performed. The human study was
approved by the Institutional Review Board of the Tohoku Fukushi University (RS190607). One
healthy volunteer participated in this study. MRI measurements were conducted using a 3-Tesla MRI
scanner (Skyra-fit; Siemens) with a 20-channel matrix head coil. For rsfMRI measurements, the
following parameters were used: repetition time = 1000 ms, echo time = 24 ms, matrix size = 64 X 64,
in-plane resolution = 34 X 34 mm?2, slice thickness = 3.4 mm, and number of volumes = 480. During
the human rsfMRI scan, the subject was asked to lie on the bed with the eyes open, keeping his mind
clear, and gently focusing the eyes on the center of the visual field. The lights in the room were turned

off during the MRI scans.

Results and discussion

First, two MRI scan datasets from the phantom model were analyzed. Signals from phantom images
were decomposed using the singular value decomposition method (SVD). Each first and second SVD
components were derived from two MRI scans. Both components from the first scan were subtracted
from the second scan. The subtraction reduced the first component value to almost zero but did not
affect much the second component (Fig.la, b). This suggested that regressing out SVD components of
one scan from those of another scan in a one-to-one manner does not reduce much signal. To examine
the correlation between both scans, maps of correlation between the SVD components of both scans
were generated (Fig. 2). Many SVD components with high correlation values at off-diagonals were
found. Because one SVD component of the first scan correlated with several SVD components of the
second scan, we regressed out 10 components of the second scan from the first and second components
of the first scan (Fig. 3). After regression, only a small amplitude residual signal of the first
component was left, but the regression had almost no effect on the second component. Therefore,
another regression was performed with more components (100 components). The amplitude of the
residual signal from the second component was greatly reduced, by almost 10 times, after regression
compared with that of the signal in Figure 3b (Fig. 4). By regressing out 100 components, slow
oscillations were removed from the first and the second components as shown in Figure 4. Therefore, a
noise set acquired from a scan can be used as regressor to remove noises from another scan because
all signals in the phantom model are noises and the reduction of signal amplitude and slow oscillations
indicated that noises were removed. In addition, the reduction of the signals in Figure 4 suggested
that MRI signals in both scans contain similar noises.

To apply the approach to the human brain, rsfMRI data were acquired with the same measurement

parameters. Because we hypothesized that the physical noises made by the scanner in the phantom
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model are the same that those measured with a human subject, the noise set (100 SVD components
from the phantom data) was regressed from a time-course rsfMRI dataset acquired from a human
subject. Figure 5 shows a human brain image acquired at the same slicing time as that at which the
noise set was extracted in the phantom model. The time-course data from a voxel located in the
occipital cortex were extracted (Fig. 5). After regressing the noise out, a residual signal of a much
smaller amplitude than that from the original signal was left (Fig. 6 ). The remaining signal contained
fewer band frequency components even compared with that of the band-pass filtered signal (0.01-0.15
Hz) (Fig. 6). Signal frequency spectrums, shown in Figure 7, were generated to examine the
frequency characteristics of the remaining signals. The noise-depleted signal showed a narrower band
than that of the band-pass filtered signal. Although the frequency components in the noise-depleted
signal were narrower than those used in most rsfMRI studies, these results indicate that more reliable
signals reflecting brain intrinsic functions can be obtained. To investigate functional aspects of the
signal, the signal was used as seed to generate a correlation map, shown in Figure 8. The pattern of
the correlation map obtained using the noise-regressed signal was similar to the one obtained using the
band-pass filtered signal. The hot voxels on the correlation map obtained with the noise-regressed
signal were less spread (Fig. 8). This suggested that the noise-regressed signal contained meaningful
functional components compatible with those found in the band-passed signal and provided more
specific functional information. Future studies including more human subject data and devising more
regression models are expected to confirm the results of the present preliminary work.

In conclusion, we showed that noise-free intrinsic functional signals were obtained from rsfMRI data
by using previously prepared sets of physical and physiological noises as regressors in conditions

where noises are restricted to the scanner and subject environments.
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Figure 1 a. First SVD components of the first (top panel) and the second (middle panel) scans. The signal amplitude
was very small after subtraction of both components (bottom panel). The horizontal axis represents the
time in seconds. The vertical axis represents arbitrary values. The characters u1 (;, 1) stand for the first
SVD component of the first scan and u2 (;,1) stands for the first SVD component of the second scan.
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Figure 1b. Second SVD components of the first scan (top panel) and the second scan (middle panel). The
subtraction of the two components leaves a signal with a very small amplitude (bottom panel). The
horizontal axis represents time in second. The vertical axis represents arbitrary values. The character
ul (;,2) stands for the second SVD component of the first scan, u2 (:;,2) stands for the second SVD
component of the second scan.
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Figure 2. Correlation maps between SVD components from two scans. The left is correlation map for 10 components
and the right is correlation map for 100 components.
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Figure 3 a. First component signal of the first scan (upper panel) and the residual signal after the regression of 10
components in the second scan (bottom panel). Only a small amplitude signal was left after the regression.
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Figure 3b. Second component of the first scan (upper panel) and the residual signal after the regression of 10
components in the second scan (bottom panel). The residual signal is not much different from the original
component.

EMEEAL IR ZEAT R Vol.23

15



-0.04563 T T T T T T T T T

0.04564 [ /! M Ay [ 1
original /’\w kﬁl"i'r'”'n'-.'""JI kﬁmwhmuj\b’rr\f {\f Lﬁk.'huf\’j

0.04565 /I |
_ : W“v m'mﬁlJ‘HF i Uf“ IWM”MFIWW’I'W "UW“‘U"JWV

1] 50 100 150 200 250 300 350 400 450 500

Figure 4 a. First component of the first scan (upper panel) and the residual signal after the regression of 100
components in the second scan (bottom panel). Only a small amplitude signal was left after the regression.
The amplitude of the residual signal was a little more reduced and the slow oscillation was much more
reduced.
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Figure 4b. Second component of the first scan (upper panel) and the residual signal after the regression of 100
components in the second scan (bottom panel). The amplitude of the residual signal is much reduced in
comparison with the regression of 10 components with slow oscillation reduction.
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Figure 5. An image slice of the human subject. Time-course was extracted from the small red rectangular. The location
is corresponding to the occipital cortex.
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Figure 6. Original (upper-left), high-pass filtered (lower-left), band-pass filtered (upper-right), and noise-regressed
(lower-right) signals.
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Figure 8. Correlation maps used band-passed signal (left) and noise-regressed signal (right) as the seed. Color bar
stands for correlation values.
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R & & X

R om0 IR 0D i L8 B s & P A A8 1)
— AT T DB -

H#% T EHEET

TN

LAY =1

TSR DA A & B BB o B O I I e SO & PERR R O B 2 iat 35 Z E 2 HIN E L7z ARITKRS
A:50% (BL£25%) . BROAEIZ LY 2 #2500 70 BRI B AR B VR85 T O 3277 € Harmful (I
W BT A), Harmless (RIS EL V) @250 Lz, Wi Ks i, NIRS 2% T PFC
o oxyHb (mM/mm) ZEHN L7z PEREITIE, NEO-PIR % v, N: ffhEMIn, E: 4bimfk, O: B
Btk A BRI, CoakFEMED 5 HT-0& % R 72, oxyHb & YA 12D T Spearman OB 5HT
AT 720 WA RETIE. Harmful, Harmless & & A3, CRMEBAOMHBIEA LN, TOHMIE
DLPFC, FP, OFC O#I8Tdh - 7zo Wi #EH: Tk Harmless 5T FPIZ N 0 &L B O A B N7z,
Harmful & TlE, B ZH 5 b o, PERME N & B3 2 BRIt SOS 25 PEC @ 3§ TH 5 L7z,
Harmless e Cld. MR OF BB D & 3 VAR & B3 2 ML S 25 FP Th bz,

F—7— 8 EBEEYE, EREITARIROEE (INIRS) . RIS, ¥ v 77 7 4 78, KP4

1. #5

20204F, EIBSERFS (IAPS) FADEFHICOWT, [EBOMMSIELE D L TRBBEs ) S
BIRBIABET 2. B2 VIFZNIIPIZ, EEPOEBORNREAER | LHERL. ZOFLVER
XD AT OEE 720 Tld e . MANZERBREZ ED L2 L b, AWFn., O, AR
FIZE-o TS FSEFLBRECTHELZITLVDEWMZADILENTE L, 72, IAPSORHD [HAD 3
DO 2 12on T, HAMABESSESGHERZARICBV T, OREZHMEER. Ok
EVEGE, ORI L O HARGER® ARES Nz, TOPTHIFIC, FWELTHEERE L. \a
ZHREUDBMAIREZETHLVBESE LT, SBREELTWLbDERDN S,

W E AR TR S ANEOHRTH 8ED D O FEET 5 L bl T b, BRABIEALT 51512
. AEWENERN T TR LA RN ERINEET 5 LIEHM I N Tw 5, B OS5I X 2 W EL#n
P RS RIMET 2 ZHICOW T, 2D LIS ER % 5 o 7R M OB L B &
RTbDEER B,

TR & OYIFRE OB EE I L B D 2 EAMONT WD, BB X 2 MR I w & &
FIRRICEEP, B SR SRS BD 23 ANRE 3 5 A%, B8 % & U T\ % R 012 PE DR & o IRTG
AN RTEER R AiERATIRm, AR SIS L B ARSI S NS Y, BRI A IR LT A
KTl BEAFICEEN R AR LV ED L THREAPEFREZE L TWLIRETH Y. 1BHERE
BV TR D B kiR DR R 2 R LT b,

BERRGE ClE, E MM CTEREOMERMEN 2G5 I AV ¥ L AKHE (MMPI) . T4, BHH
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BEIIRL, E— XL A4 EBHEAE (MPID) % TCI (Temperament and Character Inventory)®’. NEO-
PIR Z i LYK T- L ER & ORI SN Tw5bE, L, ERE A=V F) T4 2at Lk
MM AR E L2V Ea—G@3Tid MMPLIZ [AOHR ] &2 EM T 25 0w E SRT05S 5,

MEVENE S OV 2 R A MPTIC TG L7z 8is 7 Cld, e P Ic S IR L €. g%
32D A TIHFHHT LT Do MRHEMIAIRLNED D 5 b DI, Sl AT § 2 AR & H %
i < LIBMAL T 2B H 5 L B L T b, FEANINEY T—3 3 Y OxtIn & % o 7218V &
ZH 7NV —T122WT NEO Personality Inventory -Revised (NEO-PI-R) TH:AGHE: % [F]5E L 72138 Tl
— AN AR IR CREMR A o 22 e SN TWw 58 NEO-PIR IF, v 77 7 4 7HERIC
bLEOKAKTAINTHY, HEMT240M O H IS 2 72 A O N FEPE 2 e SE i m (N:
Neuroticism). # a4 (E: Extraversion). B (O: Openness). #AFI1: (A: Agreeableness). iR (C:
Conscientiousness) P 5 DODRILTIRZ DD TH b FMMICHENB L OB CTILLHEHINTWS S
ENSY, BEENRE OB T 2 AT 5 BT BMAD ANEFEEE X ) ZHOKIT TR X S NEO-PLR O
HHAPZYUTHLDEER D EHEZELHDOLTFURAT L LT, 5 KO ANERED T EDR T35 <
BTN EMNOPITTH I LIE BRORILE PHi§ 57200774305y 7T E L THERTH b,

72, R ORI, R EE ORI OV TE A ME SN TV LA, BT ZHHES
B MEHI R SN TRV, FADERISBR SN TV LI OEEIN 2 0H %2 iS4 5 Tk, AR
T-Td DM & B REFHI O R T 2 A GDE TRET A ENEELEZ L, €2 T AifsE0H
FE BERER O A M X0 o BRSO O BRI GE SOS & PSRRI 2SE D X 95 IZBE T 2 D0 &G 5
TLTHb

2. Jitkh

1) MRMRE

BEHCRERHCITE ¢ 5 K22 E504 (R B K254, FIERM213+:07%) 205 e Lz, WS
ZH7=0 . HIRNEDS L OISO EEMEII O W T o432 T WERICTEMORE 21572, K
FEIIHTIR Mirk O e MBI R B A1 THEAE Sk (RS-170201) % £ TH 5 FEht L 72,

2) FE B AEAR D FTAT

WS EFAM . 0 AEERR Pain DETECTS 2l L7z [WEBAEOD R -OFAIEDRETT 2 (B
HEOFA) ] [ME4EBTROUMLUVHAIZEORETL2h B 4 AR KOmA) | (8% 4 80
DIFADFIHL XVIEEORETT A (GHE 4 HETFHORA) | @ 3HBIZOWT, WRHIZ0 (&<
W) =10 (gK) D11B:M @ Numerical rating scale (NRS) I ZCTEMliL7zo 72, BEDHA O : E
JRIERE, BUEOMA 0 1 Lo 02 BEARE, & LBYEROAIICI Y 2HE12bIT 72,

3) MEARMER OFF

AN T-C b % PRSI & 57§ 5 7200, NEO-PLR HAGEM® MM L7z, ¥y 2774 THEIZH
EOKMET A M THY240HEOHEMIZ 0 (&K ZH)ThW) —4 FFFEIZZEH ) O5KRBETHZEL,
AL IR T-% . PRSEM R (N: Neuroticism). #4tE (E: Extraversion). BAtYE (O: Openness). #iF1E
(A: Agreeableness). #%EM: (C: Conscientiousness) D S5RXILTEHZ LD TH D, FRILDOIFEIZE
0 — 159 DOHPATH 5o MBHEMINIABRETIALREL TS, MEHEEOE VS DIE, Bz
BLA B, WEZEZBELRL TV SR E D OITEEIY THAZW, PG 2 E 2D 5. B
(IRERR Y 20 B 2SS F A BRI ASE W D DRI IR0 AT DR BN TH B AFIEDH
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WL DIFAEHTS ) MENEINZELT, HEMITHFELVWESND, REEDORHVHDIIHKZ B
LREENM L, FERMEDOERLLEMET LT —H K v 7 e—Hdd b, BhERO BRI Z Rl K
FE LT, IO 5 WF oM E &I, BIAHEY 288, -8 v 7 L0 AATT4T
T & B 2 kg (C) RYEBLE ) O LB 2 HiE b & 5 2 & A S MFHEM (N) 2K ¥z
FICEHTHZEET 5,

4) BMmFREKRISDEHE

e SIS OFHINE ., R BB OM=E T v, WIRBX) 7 I4 =0 VAR F IR B L B TS 72
(Figl)o MM SOG I INIRS 261 (ETG-4000, HAIZ A 51 2) &AM L. BiSEERA S MIEEFRIC A1F52F +
YANVHOFHIAN & — %2355 Uiz, sHllA VS —1d, K THIo 71— 75 EE10-208:0 Fpl-Fp 2 5 4
Y EIWET S L )EE L7z, AKETIE, BEMAETOE VIREZI (oxyHb), FEHFHLANET 1
Y VREZAL (deoxyHb)., #ANEZ BV ViREZL (totalHb) @ 3THHSFHNTTEETH 2% S HNEMN
EE) & B#E DD % oxyHb iEZLE (mM - mm) ZHEEEE Lz M soe o .G Z . Ml
HIBERT R (Dorsolateral prefrontal cortex : DLPFC). Hij¥fMi (Frontpolar area : FP). R i SH Al &
(Orbitofrontal cortex : OFC) @ 3 I E U720 52F v ¥ R VREHFIEALIZGATIIZEY 25#12 L., il
O OEBUC D2 519F ¥  RIVEIRITONG L Lz,

BRIMLGE OGO FH 7 4 Yk, VA 30K, ¥ 2220 Bo7ay 7 794 Y &AL, VA M
HHICEHN, ¥ A2 L& LT, R AW T 2 H A RN Lo B REEY; I %2 Harmful £, R 2%
L 72\ BARENEYs T % Harmless 5:fF& L. &4 2 &0 €742 v TRMH L7, HEEEEHIT,
A CRRE L2 T =7 — 28T 5 L) HR SN,

(b)

Right Laft
ROI setting
DLPFC; Channel No.24, 29, 34, 35, 39. 40
FP; Channel No. 25, 26, 27, 28, 46, 47, 48, 49
OFC; Channel No. 45, 50

(c)

- Rest 30sec

Fig. 1 fNIRS SHEIDAE
#) (a) EHAIF v oI EBDMEEE (RO DT : IFROBSHEHAF v o2V ERT. &F + > X IVOFEEIS Tsuzuki D, Dan |, et. al. 2007 &
SEIZ L7,
MR RISEHRIOEHESEE 2 RT. BRI E= 24— ICTRRL
SHAIZH A > 1 L h30sec. # X7 20sec DT Oy 7FH 1A > %KY,

~ =
(SN
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5) #ratrEMT

A 2EAM 3 & OF NEO-PIR O % T DI OWT, EIME (E#EfR) 25 L7z, INIRS & Tqt
WL 72 oxyHb fEIZD W T, NEO-PIR O & K7D ri & Spearman DA GHT 247> 720 AEAKHES %
Feiwi 2 MATFE AR L Lz,

3. HR

1) BT

JESR R OAH ROV T, B ATETIE, [BEDRA] 25238, [#I: 4 BRHRKDRA] 55429, [#
4 BRI DR A 13247 TH -7z (Tabled),

Table 1 EFEFHEOHER

R JEREA#E (n=24) G e (n=26)

Mean S.D. Mean S.D.

HTE D% A 2.38 1.28 0 0.0
W4 RO A 429 1.99 0.92 1.38
W4 PO A 247 1.37 0.42 0.70

&) BADEEICOVTO~10ETONRE T L. BREENOS IV -TOFHBEEEL L .

2) HREFMORFR
PREMI O 5 RITOFFENTOWT, BHaA T, PR OG>Vl (BR¥ER2) % Table2
WRT . 2HEDEEF LD, BATMREDO HRARAEDEAREHAD TP EEUL 2B TH 72,

Table 2 NEO-PI-R DECikifEtE

s AT (n=24) M I (n=26)
Factor

Mean S.D. Mean S.D.
N HE 1) 110.0 19.1 111.3 187
E : fhmk 105.5 232 105.7 174
O : Fk: 1152 134 1137 16.1
AR 114.1 138 112.2 12.7
C: It 92.3 19.0 94.3 182

) NEO-PIRD 5 DDEFICOWT, BEEFENZIIN—TOFHEEHEH L /=

3) Bt s & ERIEmOMEREIC DT

WA RIS B W, Spearman DA AT OFEH, Harmful £, DLPFC, FP. OFC @ 3 % (10
&A1) 12Ty oxyHb LikFEME (C) ML ABELRAOHMEDA LN (p <05 (Fig2)

7o, BORAREICB W TIL. DLPFC, FP, OFC o &I (12fHT1) 12T, oxyHb & i (C) 15 &

BERAOMEDA SN (p<05). %72 DLPFC, FP, OFC @ #&4H1% (8 ##1) 12T, oxyHb & ##l
(A BHLARRAOHBSALN (p <05 (Figd)

JBLRG LR C &, Harmless ZefFIE, FP #8380 (7 BPT) 12 oxyHb & E BIAIA 5 CH B 2 B OB
Aoz (p<05) (Figd)
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Fig. 2 EREHICHIMMAERIG & MHRIER - Harmful &4
) Harmful &85, DLPFC,FP, OFC M#%Ef, (1087f) (CT. oxyHb &HEM (C) BEEABLEDHEENF # 5
7= (CH25: p =-.489, CH40: p =-.468, CH50: p =-.765, p <.05),

(a)
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Fig. 3 EREHICH I IRMARICEMRIER : Harmless &4
i3) (a) BRAEICHWT. DLPFC,FP, OFC M&4EI% (12&7) (CT. oxyHb EHEM (C) BEEEFELENHEI 51  (p <.05),
DA F v 2 21E CHBADIERE (p =-418) 2717, (b) EREEHHICHWT. DLPFC,FP, OFC ME4EEL (8 &Fr) (CT. oxyHb
LRI (A) BREBELADHEEN»A#5N (p<.05), DA F v 228 ABROERE (p =-.400) %R,
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Fig. 4 [ERERICH I 2MIFRIC & ERER - Harmless &4
) Harmless 5405, ERER T, FP4ERE (7T I oxyHb E MR EERBETEEL
BOEEIF A SNz (CH26: p =-.637, p <.05),

4. BE

AWFFEE. BERA RS XD o R IORE o BiX ML e SO & PR AE & O B & M L7258 Ch %o IR
X, & D CHFREORVIEKIFRETH 205 Jifi A0 FE 2 00T %2 CIAFREE L O IMBEREE T T & A2
5 LI X MR ORI O W E S X OB EIN OS2 S S NITH L ICEEND
5LEZ 5,

WS EHIIC DWW TiE, BHRAREICB W T, BIEOBHEAS0 — 10FED 9 B F553238TH D . RAEIR
ELTIIRELRENTH L LE X OND. BIHOFMRAIZFEFELREICHEMT 2 2 & RLMWEVEEE % &t
OB PHHI NS, MBI TH LI LRBEERANTHLIENEREELZ D,

F 72T O 5 T O &AM OFHMIZ OV T, BATZEDO KFAELEM D LRPLEZR LT
Wizo GO GERENE B 2 KA L PRI AP R G TH 2 L2 5 2 LD TE 5,

Jis ML SIS & PRI O FHBE TlE. WA #EClE. ORISR BT 5 Harmful 500 C. SFEME: (C) #x
& DLPFC. FP. OFC ® 3HBOBBOF ¥ Y ANV THELZAOHMEEA LN, T2 L3 ET
WEE DD 5 b DX, A ERRIH LIREAEELL L Thwhni vz 2, EEROR S, F3E
Bk EEmWVHERRZ D oAS KE, WA LR L 2 WIRIBIRWERE E bW b, ARERADOHE
BH o 72 DOEALD S B DLPFC (&, THEN B3 2 kAR IR ] & ik 253 2 A%, IRl i
f LIEE) & B LTI BURAIHI CTdh o 721 e E 2 b b £ 72 A#E Tk, Harmless 14
CBWTH 3FBOF ¥ Y A NVICBOWTMENES X OGRS N L A E 2 AOHBNA LNz, ZDHIC
DWTIE, BROH 5 b D1, WFEMEE OBFRTIE. BEEGOEEICO W CENISEES 2 Y0H THR
L7285 RIFEIEC LS /2T T L A7, BB E Vo 2B I — B L 2 WEIERRIC O W T b
Ktz 2D H5HZEEZRL TS, Ll dlfEE OMBE O E & H 12, Harmless 5412
DWTHBORAAELEFTIIARITHEE T, L EEROEE 2L E TH RO D 55 &9 H
Wt EE Bbh s,

[ T3, Harmless 4o C FP SIS HIERE (N) SR E HRLADBMMED D > 720 BFIERD 2
WHOTIE, MREMINATE S TH, BERISEE L 2 VEIELE 2 BE L2 B~ ORMORe AR R
EERELT, WP HZ SN7z0hd Ltk v, MDA SNEMIE FPH#ITH ). Bk ZEH 2
YhE—=VEITIMNTH D, BELFIIOL Lo 2 REIE 2 55,

SRIOAER LY BRI O BN LG SO & AR IR OB Cld. EM (C) DR T 2RI K
DOEMELORFD 1 D> THL RN E Z HN D AT 2B S 25, RUINICHEHARBROM D &K
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ZoWTE, BURAEIRD v b O Tl AESERR T 085 S 03, R 655 7 0 80 C U3 ML SO & B L 7%
WZ EDTURIR S Nz AMFIE IR U R BE 2 AR A TOMGET CTH 5 2 &0 6 S RBFRAEIR
D HRPLRGERNI BT, WM & MRS OFH 2179 & & IR 2 E 2179 2 & T,
BIRER D BHLIZ O W TR Z GO TFRTHRF2RE T2 LEVBH L L ERX D,

5. Hian

LR V2 B 9 2 90 55 S 7S PR 0 i L O SIS & PEAS AT o A5 2 B RE IR D A7 02 & B 0 B TR L 7o
g 2 5o T D b Ol FEE O MAR IR & I T DOS A3PIHI 9 2 B A 5 Z L AVRIR S 7ze A O
R BRAEIR & < OEFHIE 2 Z 2 5 & S TIARAERY 2 Wi & AR ¥ TH A IO R & LT
Hiwlhbo
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PNERIIE A & B
51~ R D B 31 S B ik LA RS 0D W R 416 Bl

TRAR 2

TN

wE

Wil O —>2 & L THE SN TV A EBIMIA T ARO T Wi I3, BHEMIEIC X o TRt o
HARENTH 2B DOD, FEDEHIZOWTRAWTH o720 Al BFHIEO L — 212> TR
AT AIRAE 2 AT o 72fR INIA RO RIS (MIS2) Bl ki, Bz &b %9 25m
DM EAF 721D O NTe Lo To BRI 2 JTEMUEEICA R LD T RNGE) L7722 &5
ey, SHLEHZHRY BRITEMETHL I EVIVEFEE Rolz, T2, HHIEGE Li» 5
FH SN2 BF W8 O3 EEE120.15-016m/ TAERRETH ) Rtk B o2 5 5 S o 2 fil
$0.13m/ TAELITIFHFEL W 25, B W8 IR DU b 12T TP TE L T
BIWETH D I EBHLNE RS T2,

= K BT . WG, . AET

1. Atwic

BT VEBIALE S 22 F i E, BHILENT2mOR I ZH T HMEE T OWFEKEE L TRESINT
W5 (EREITE S, 1991) 1) (55 1 K)o 7 W&, TR KRB NATER L 72 vh 1 S5t o i
EHaRECEMEFTVD I EFMESNTBY (KW, 1973) 2, HEHKOBLES SR T, FKF
JEDERAEDIEFET HIEHIIEETH L, LA L, RIWEHHUEOREmIIIEMI R o 2w L
5. BFWE ORI OTEERHH RGBT 27— 7 12OV TREAY R H S 572, & 2 TR
(& BFWRE ORI OB 2 /8§ B AR Rt 2 A 72012, MBI oBMBICER L, 2hER
e & BRI X o TEBHE ZFEL SR TORR, ERR SN TWE W8 O T IERABIC
B 2 BRIt OBy il 12, W PRGNS & b 2 ) BB REZRBE T 5 2 LT E . K
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BLICEH L. Wi b Z w5 2 & OREESICOWTIRM L7z, &&I2, BUAA 74 0 F—I12 X 2
AL Z ik s 5 720 DM FEZATH) ET. 48, LEEZRIHBRITOV T Lz

F—7— F:BUAWA A T F—, WAL, AR, BN S AL KRR ARG, SCIRTENA T A

LI

BUEWA 7B F— 0w E, ANADOERADPA—HELRD, W VTE2ZLDELRFERDOOEDTH %,
S H. BUANA 74X — 12X 25050, 32 b bk b (polarization) 25M#E L TH Y. ZDxt
ISHEBETHE I EPHMINTVDE Y, COMBIZIYME DI VRTVHLEVIEHRTFE V) K
HIA T F—IEET 2 AL ED X ) R OHNRFEESRO ONDL D0, BREANZIXRT VD L 0IE
RIS O T720 BURINA 74 B F— 12D MU 2 H T 5 2 L B3R EWEETH 5 2250 T
LERR R BERAT R TH D, TNET. AXOBIBNA TF X —Id, RIERII 2 =27 1 OREER
G AT A THMREORELZIT TV I EDPIRENTE DS, @EBFEOMIC, (LIS, BUARYE.
PRFEREF 2 K5 O 72 2 BROAFZE 0 B S L. BURINA 74 1 F — O AZEITHREAD A X J1 = X LH3
BALTWDB I EDPHLRII R o572, AaTIiE, BURIWA 74 0 ¥ — O AZEIZB T .03 3G &k
BURFEOMIE 2 BT %0 72, BUAWMA 740X —1C X WAL E T B 2 = A4 L, L% Wik
THZEOWEES ZR LI MRAEZ T A, D EZHET 2 H L2 MG 2 L TRERHAIZOVWTE
BhAARDL,

1. BUAWA 74 u ¥ —oMAAZ PS5 .08 2P
1.1 EfEE®RIES (moral foundation theory)

W=V 2T REOHFZOHEZETH LT aFH v - A M, EEOBRIFENIEERL b L OFEIZDO W
THFZE R ATV, ARICIE 5 DOMBN L MHEBIOEZ LN D 5 L FIRT 2B HEEHEGERB LYY, [
DF %2 & (harm reduction / care) | [Z2 P (fairness / justice) J. [PIER~® K (loyalty to
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one’s in-group) J. [MHER~DOHE (deference to authority) |, [fiE2 & - #if S (purity / sanctity) ] &
VW) 5 OoOEMEIRIE. AN USSR T AE LT A BRBEOR CHELEIS L TE A2 LTk

DEHINZZBOTH Y., EBRNEAMOEMERLTVALEFERIN TV, T, ThOOBREN L
ABUI NEIC I L 72552 O ETH D B 2 LBEIC BT 2 MmEMBLEH S S OB&ITk
BT 5 LEShTWw5 3,

Graham &V 1 ZBUAI A 74 0 ¥ — L BRI OMMZ R L7z 7T A D AR 2T AEZR}RIZ5 >0
B E CORBEEMT 2052 M. A4 OBAAWBINDSY XTIV, U N=F T » FERNER. #*
FOABICHETEDL I LEMEL TS, UNRT VL, [ADEE; (Harm, Fairness) ] 1352055 < .
[0 E~OHH (In-group, Authority, Purity) ] fRFE L EWE W), HEEHTY XTIV % NI
RONBMAINZRINY — 2 Thb, VN—=2) 7, MAOHMZ KD BT 2 BUEEE 2O T
HY. MAOHHZREMRT L2012 [FHLEANOHH ] BT Y RS VR Y. 72, BHE
WX o THELLZRFENEAEZFET 5720 [MEADOBEE] 1FIERT & FASEIEVRY =2 Th b T
WAERIE. UN=F )7 2 EGHZETOHAOREDZE . ALV THHEL XV THMmENET
BARCIE U TV TDH Do RFIE URTIVERGHT [ E~OMH ] 155558 < TE A O B |
BEPBECHTH DY, B, KOV TP AL Zid, )V RFIDD5946%. ) N—5 ) T ¥ 5359314,
FHEIRA6,3974 PREFD2688% CTdh o 72o T 72, Haidt °) & U NT VAR S EHT AMiMEIE. 8
EOBEZR T2 7THY., [HAOER] ICEXZBEVTWS I L, RFILEELFEAEHERET 5
HERIERORELRDEHLTBY., [H2ofF] ° [#ELE~OWE] ZHHEL TWL LHEHHL
TWwab,

ARFTiE, A1 S O A%, Graham S5V HBHELAZES NV - 77 v F—va vy X - 7T AF 347 (Moral
Foundations Questionnaire; MFQ) ® HARGEMZER L. T OZL4ME FBEEOMF ZIToTwb, £
LT, HRTHT A LFARIC 5 RFEE A R S SVl a2 R L7225 EIE &5 D ol o
BICWARE R AR RD SRR W &, [HikX (sanctity) | OEHOEEESMKVZ 2 /R L2, —TF
T, SHTO M ETHS. [HAOER] & [FhR EANOHE] 1TV, BUAMER & ORIk
PEDERR & FARICHERR S N2 S o, BRUNICHCHEOMENLE L 2w &, Bih
WA 7+ aF—DZOHDOEEFUTELVE V) RELHMIN TV LY, EREMZBEIL, BUs
WA TA O F—DMAZEEZ FHTL2HHERDOOEDOTHL LT R 5,

1.2 BUEMA TAOX—ICEAT 28T Szt =B % {REE (the theory of political ideology as
motivated social cognition)

VAT AIEMLBEGROREE L LT HMONDE 2 —T— 7 RFEOHALHFEEZED Y 3> - Va X +As
20034F 2R L7 T8 A T oA e L CoOBUAM MRS £ (Political Conservatism as
Motivated Social Cognition) | % #HEIC. RFH S5 VIEY RXRTIVIHBEIT 5 ANICED L 5 0BG
ATED BB DHPITDONWT, RIEIITHIZEDHEA TV D Y 5513120 ETIrb 7283 Difsex X ¥
GH L. [FEDOAR% death anxiety (MEF3 7 = 50) . [ A7 A DOAREEN system instability (7 =
AT ], [ ERHE - DT VX ORER dogmatism-intolerance of ambiguity (r = .34) 1. [NEF - #i& -
PSH~ D ALK needs for order, structure, and closure (r = 26) I. [ & HEANDEEN fear of threat
and loss (r = 18) | 2"BUAMMRTEZZ WD L2 &, LT v 277470 [FRE~OB
openness to experience (» = -32) ] & [AHEEMEDFZ uncertainty tolerance (r = -27) |\ [#AHH
Mk integrative complexity (r = -20) 1. [ HELL self-esteem (7 = -09) | 2SBUGHIRT EFX2 55D 5L 2
EEWPLMILEY,
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F 720 BREANOARMED? SR, EHEED S OFEHEW L EOEFEENT L) ZBRMEK A2 LT, £
MRS 2 LEEZ R C A E > TiE. RTFHARA A e X=X VBN cLti X (&L S 2
E. LT, HEORHENSRELZE N T L) BN 2L 2w ANIZ) XF V7% BN IR 5 A28
HHILERLZY, ZLT, [(REEEZRS LF L HHOREZ RO 2 2#8H0EH (Epistemic
Motivation) | & [BERARLZRS LEEL T OLDREERD HFEFWEFE (Existential Motivation) |
V) 2O DEBPHAIZANOEIE N FEFEOZEEZN LT, RFWEBIRNA 74X —%2 55 2
ERFEIFLTWBH I,

& DZEA~D
BT
(vs. ZZ AI)

RHfeFEME %
L7 EnH
FRRkAR P B

BRFHY
(ve. YXF)
SRR

1%
Ay
TFAE AR B

RVEDZR
(vs. HEA)

Fig. 1. EHEfAHT 5 h A ESRBMEHDOERET IV
Jost 51 &) EEHER

Jost 2 1d, FEFKERENRRICBIT 2 1810 (13 ADBE % &) LAFEmINEIICHET 28
10005 36 ADBMEE &) L9, 2003 LD b EELT—F R—AITHESVT, RFLY
RINVOLBYEITNIZOWTHEMAR X Y o Z2iro720 ZL T [MFEHRDOEE (respect to
dogmatism) J. [F2H1 - M OREE M (cognitive / perceptual rigidity) J. [NEF - #E - B~ DORCOR
(personal needs for order / structure / closure) |\ [ ¥ & MMM (integrative complexity) J. [BEBR X -
AHEFEMDOFHE (tolerance of ambiguity / uncertainty) I, [#2H1%8kK (need for cognition) |, [FRENAYZA
Y (cognitive reflection) |. [H Q¥ (self-deception) ] [# B IZ A9 % EBIAAIHE (subjective
perceptions of threat) ] (2B L C. BUANA T O F— 12X B IENFRUEDHAET A 2 L 2B L Twb,
SHIC, TURE, oL AMEANBROZLL L, FENICE»SNLZRRIZEHINE T LI,
Mm% BRI TIED 2R FNICENAIEL—-HELLIEEZHLNIL TS, AT, YXFIV
E0 LTI, HEAAELIZVWE W)L, FVv—THOa Xy 20 £HE S,
HEWA Y VT =27 OB, ZLTHSOBENBHELIE-> TWb L X ICBUF % X VBT 26005
B2 ERm LTz, BN, AR I A < MtE & DR Z RD HEFRICB VT HIRTF LY
NRIVIEA TAH X —OIENBMEDN D 5 2 L MR SNIZEZZ 5%,

2. BUARARRY / MRBUR O EIR

BUARHR 2 PR 2 720012, SRR A OB L v — VR llA AL 2 L omEES RS LY, 45
H T3 BGG% (Neuropolitics) . BUH#IFERLS (Political neuroscience) & IFEN 2 BuR, LHAE,
AR, MIER R B OISR RS U728 L WABREIEE SN Twb, ThETIZ, A
MM R FI I BEER. BUAWMA T o ¥ — (RFER / UNRT V) OEE, BUANBEOMELR &, e
% MEY 7T AT DTV S, BUBMRERH A 2 F i 22 52 & 0 BOAERYRRAL 3,
HErCATENC B 2 £ HEN T 0 A OBEDSHEA TV D,
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Bl z1E, Oxley W &, HOZMRLBEENTEHZ LRHT 50, Lo LBHMEHWTY XTIV LR
R L7zo 2 LT APREER, S8 % SRR 2R3 2 M4 BOH UG %2 M 8 3 5 B 1S BB 7 A b
WP B ARG Z R L7z ZOMEE, UART L L) BEEFR, BMOABRNKSZRTIE2 RHL
TWwb, 72, Carraro 5% 13, BB A MLV — FTHHEZRFE )RS MK LTERBL, VXRITILED
bIRFWNZREHEIE, BEWN, BN EZRBMICE Y ZOFEELZNT2MEHAIH D L E2HRL TV 5D,
Amodio 5 X, Go / No-Go i Z JH W72 Mi 247> 720 Go / No-Go ifETIE, F8E SN DR
ENLHEICEF—2MT (Go)y DDV IEF—2HMS v (No-Go) KIBAKD L5, Go il F# A
No-Go il & D b L RS NB 72D, Go LB EBENLSINL, D720, [F—%2# S %] (No-Go)
7oDIZid. BB RITEINY — VA EZDLENRHY, ATV I b TS ) Y TPMEE D, BUR
A FARX—%2RFTHLEME LEBRSME LD . URIVEHE L2HIIB W CGRERTED
Sy URFVIIRF L D b No-Go i I RTER IRl (ACC) GBI L. K& 7% ERP B2 /R$ 2 &8
Hohthole TNHOWRENS. TR ANIEELRBIGHNZBIH LTRIKTH Y. BREICHLHH
EMRERMOWIZERT HIEBAN AL EALTWALZ &, YRT IV NMTIRTIIE U TR S
BERDLIEDVARETHY, THEDOENIHEOMERHMEROERZ KL TVWEEERXL I ENT
&%,

F720 AT ANV THRFETY BV AR (UCLA) fiRNEIo#BZTHEI )L - 72V F v
F e XAYFRE BUENA TR F—DRFE IV RGIVOERIZONT, N—=VF ) F 4, FBAL A2,
Za2—04 X =YY T OMREBICBW TR ENMED L E 2 —21Fo T3, 2L T, H¥Z%
A 7FFaF¥— 2k, AREEERA Yy b =27 (GENRETERTE. WK, BECERHE. B X O AT
W Z2EE) PEbo TWADIZH LT, UNTIVOFHME L RIS/ N A 7 A3 BRIk [E
(ACC) LRI LTWa LML, AuilEkry b7 =213, BORIE. &R, BEEKINT 2 KE
ERUSE R ED L HTNIERUB ZH S22 LX) ICHEEL. 2o 2052 MAICE > TH LW F 721
B 2 BEREOGEIMEIEREZED, #FEL. TN 0RO 00 B0 ERRET 2B & %
ALTWRY, EHHIZ BT A2 4A0EER A Y b T — 27 oifEiE, 2Lt L. ZEZMERL. BkE
ErHwEvo7e, RFNREE, BHERLTHIEEELTWLEER 6N, BUARNA 74 0 F—(3/3—
VF) T4 R, AR SRR AR S0 D IMORRERHEE O A ZEE L L TV BT,

EHIC, AT UyFDOL L bREOERLHEFETH S8R KIE, BN L B3 2 B0
R 22 B WIZ DO W T VBMENTIC L ) Wi 24T o T B %, IKHEDO RN 28R &2 E81{LT %
VBM AT, PE#E 7 & O A2 L IO REE O A 2O ISR Z B3 2 & 25 fETH %, Kanai 519
. URTVTH BT EHIERFARBIOMRBEIRAK E < RFTH 213 L bR & 5 R 7R O Bl s A
RKEWZLEMEL TV, &HP 13, NS 3 IFIOKHEDOEZ MRI B2 53252 & T, il
ANDBIRNA T ¥F -2 5 REFINTE S LTS (p38),

FAETIE, BAMNBIL L BETOBED M S Twa, #1212, Fowler 52 X, a¥ ¥ LAk
ME ORISR N T OBFEZRA LTy — IR & IR B2 B 5 BURIATE) O B %
Fl7o REFEEEDLL 2O00EETFELTER NV NSV AR—Y —@EIZTE, B/ TIVFFY
¥ —¥ ABETOREEZHH L, —IERER OB FEATE S ZIHERER LD S L TBY, &KEAT
BOLE#H % BETICL > CHIATE 2 REEZER L. 2o XH12, MRBUAF L ) FEEIE. M
ANOBUAIATHRBE L ETMELL. A% OBUANERNZ FUT 2 2BIMICEZ L) L LT3,
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Table 1. BURHIA 74 OX¥ — (RTFEHE / UNIW) ICETIMEL SRS W ABHERICH T 3558

WF 7 sE s W PRSEERR wWOURIV
G BALNOIHL v
[T E) T Y 2 HERH
=ik L WRRER & KR
NEFE - M - PASEAORGK Felrtk & Ak
R 5 g BMSEFE RV, BELHTTY—1L AHEFENE & WEBR SR § 2 mA X
FUE R ED /ML
MR A
I FL&
HMERT & DX IoN—FNVITI2=F~g
MEI D FE3 S DFEH
ATTFA4ET A4 NLT R RN A T ABIRE W
Byl BRI T 5 B WUk S BB RSN — Y B EZDBI2ODTH0
BEFEI AT 5 R W2 g B UK S
AP HRRIAO K & 2 5L FE L BT BRI IR O K & UG
CmemA ATy EEE;?;%MQEW&%EL%H% S T 00 1 B O BT

Note. Mendez'” # #I(Z%# » R

3. BUANA A X —IC X 2B LAVEL S A =X 4

Gentzkow 2 &, 7 A U » TIXEIA A 74 1 ¥ —A519944F & ik L T20144E 1213 ) X5V EARSFD
ZEMIRAY . WML (polarization) LTWA Z &MLz, Pl €Y A AOBMFHGENI @R, #&
I HEEZRITT]. [BUFIZIZE A EOEEICEKTIENFETH L] L) HVISHT 2 AR & RE
SR ORKIZHEIVEDOH TR E 2B AVEL., Wit B O RFOERIZZHICEKTLTWAE®, Dk
TlE BUAA T4 a ¥ =120 KBUALICE D 2. 0B ER & 2D X 5 = X L1220\ THEGE L 721280
—#WEHIT %o

3.1 HIRME/NA 7R (partisan bias)

N2 BEEFHRD D) BICHGOBIGE V=T %X L7200, BGDA FHaF =1l Gz it &Sy
W) 272 b TERATHT 5 — R R EIE, EIRM N4 7 A (partisan bias) EIFZNTWB, flz
. T AU AANIS (Ro7z] L) BENFHNLZRERB PN LIENEREZ LOREH S DL T
Whnrkmhlt s, RERETHHEEHLALIZ, RERBL Y QIANEEDLDP RV H> TV
AL, MARETHLEME LG BHMEE LY OREREPDP RV o Twb EHE LR,
Ditto 5% 3. TNOHLOKEZE T 2 T, 180008 %2 W2 2% v 7V & GL51 DO EBERE X ¥ 50 L.
)R ERFO RN NA 7 ADORRBEIED D B 0B 02 ME Lize 2 LT RN EIRE NN A 7 2
d7r=245TUNA I THBEI L, URTV (r=235) LT (7= 255) DORIRMNA 7 AIZFEFEET
HHZLEEHLNIZILTWA,

SIRVENA 7 A OB, BREEI) LRI B VTR IN TV S, BALEEEDO ) W
N 077 ADMETN—TIZ, HOOBHEI N —T 723 1R E Y R— M3 51HEHE. Zhrballs
THoTHORBT LML DL L 2B L7, 1513, BitlEx o 72028 TlER K 95,269 A % it
G L LT, 300HFEOBIRMHRIL 5 DMk SN-BIRIIERFEDH . M EeDDREL R T S
EINIRDze ZL T BMBOKEEIMEE SN HRFIRI o7 B THATWEZ &, 2T1%1E
s n-BkFEEL 22— ATRZIEZEZTWS] EHEELLZZEZHEL TS, RFIENT
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7o FNIDA T DORFHEEBTELZDLTVWAIDE R L 2B s THZTWAHHIATEL, YT
WEN) =2 - M) —=FORERIZY a =V W. 7y VadlBROAXANERBEEZR->TWL I %
HZTOBLENDREPr -2 L0, BHANA T+ X —0REPHR SN TWDEY, BUANA 741
F—b—HKTHrHRFI, FETELL-72LLTD, BELE—ETH7-DITEHRLHEOTE S 255 <,
V—AEZF) Y IPHEINLD, FHIGRICHDATNL EEZ BN,

3.2 BUAMIKR{E= 1 —ADikE E T 2—F £ >/N—(Echo Chamber)

T EOH L VAT A TEHBLT, 22— AZAFLTVWAANEE, EROBEHRFELY ZND
PAFET, BEESRE . LDFEMIEZTWA LR LETWED, L LAAS, BUGNRE (724 2)
Za—APMOHRREAEZ LI ERBALASNTWEY, TRHETOMELS, HELI)HB=2—R
DL R T WIS S Z ERWHS IR > Twb, BlZI1E Vosoughi 52 1%, 20064E A 5 20174E12
AT Twitter CHUE SN FOBE LB 2 — AHFOWHREREL720 HREINEFT— 21T
45077 LA E30075 A & 5T 4 — b 372126 000/FDFEHETH )« Buh. Alifndi. £, 7o &k,
BHEHA, =05 —T4 20 b BREEDO 7T AT IVICHEHINTW 2, SHOKE, =2 —RAi13a
ATIVIZBVWTHEELD T 0I0@ <, M, JRHPICIERT 2 2 EAVRE Nz, =2 —ZAD kAL
1 %1%1,000~100,000 A\ iZPEHE Ly EFEIZIFTIZL000 AL LIZR L VW EAVRENT, F 72, BUA 7
B= 2 — AP ETHH L B — A [, BER BEX]oREEZEL. BEIX [Hf
ELA, B, Bl OBREZETIEIRINTVEY, HEI) B2 — AIEEE, 9T
TeDIZ AL SN, ZEBOEKBHSEZFERI L, ZO/KRE L TIHRLLTWITREESDH 5 &
EZZbhb,

V=YX NATATHA MIBWTH= 2 — AT AHEWERO DL LTI —F = N —
(Echo Chamber) ORISR EINT WS, T3 —F = »/3—¢ |3, SNS THG &P AlEE R Z 2 )
O —HF—% 70— LHE FLE) B2 —2RBHIEA 0 HFET 5 M U B 23
T, Jost H® 1k, BUARTIZIRI VLD &, FEFTEHREROMEEZELET 2L, EEFRLL
THNEBEZEELVWEESREAEHLZE, FV—THOI vy RAE2HETHI L, BHULE
BEROMHIM T ) RERBEORELZZTL I8, WHEY -V v Vi y b7 =7 BT 2l H
HIEEWLNIILT2e 2OL) BIRFOLHIFEIE, —Ta—F 2 N2 LRTERDIDH L
LERLTWDEH,

F 7. Van Bavel 5% &, BUAKZFE (MRS, SBELH, FRlzY) 250 My 2 1CHT
2 IA4ORDVINIE, MEATFAaF—2FO NOBTHAEINLIBEPHSH I L, YXRTVIF
V=Y x VAT AT ECRE LA TAHOF— %R0 N2 DBk L7215 A2 H T 2H0MRF LD 2%
W, AT Y ETEEZHIAT S EDVBUARNA T e ¥ — ol bz R €52 L 2L
WKLTWd, TRHEDORERL, VRIVED BRFIE, Ta3—F 2O N—2BETHZ LT, RFHE
BUARWA TAHOFXF — L FFETHHEMICS L ENIILKLCRD, B2 —A0RERRBEOHUEDOF T Y A3
U, BHALOY A7 3 EAT 2SS EZ b b,

33 BN oOX—4 744 (Political Micro-Targeting : PMT)

IBM 13 personality Insights (PEA#H7) &) 1200855 LD T ¥ 2 M sdb v, HEEFo—=vF
V54 (Ev 77747, flifi., =—X) 2EWTEX LY —E A% HARTIZ20204EF TR L Twiz, 2
OB BHELE SN D LI 12, SNSZFHT 22 —F =0, [REFEE] 2 [ZE] 27w E W) ik
BN & LRI OBR X 1%, SNS 23T 2 I L o TR, BHICT 7 ¥ AW DB Ak
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RIEMTH Do Nail 5 OWFZETIZ. 7 2 H Tl 20014ED911T =V K - FL— Ft v ¥ — ik,
— D NEDL L BEGEMICRTFICHRM L7z 2 L 28 L Twd, 9118 W) BIEN R KBFHAIRME L
TS, WOFTuUNRIE20000R0EV) [FHENS] R (BB 27 2 H ERHHE &
L2 RENTHLEEZOND, Z9) THIE, Bkt & EENBEIEA LI LT, 7
TR FOFH R L, HESHERDPLBEONRE 25 L W) EREZIRRT LI LT bz s
MNTELREEYRD 5,

FERIZ, ARBUEFO MBI Y =Y ¥ v A7 4 7 OBHAWFTIE. Facebook 7 — % i L
TEFT Y TBHEOEENREALR 7L 7Yy MEREELRZEIZBWUThbhicZ ey 7))y Y - 7F
V74 ADOTHETHE 7 VAT 7— - T4 ) —IZEBWNEERPSWHS IR o> TW5EY, Fl213,
MEE e 2= — 1213 [P BTSRRI SRS ] Ew) Bz &y ar s ry, AL &KL
RFTVL—HF—2IZ [ISISOBK] 2HWEIEALVE T 2TV L, BEOMBIXICBWTIHETHET
H5HEWRZ SN Facebook 7 4 — FIZZ ) A ¥ —dMER L7z 70 7 RitH,. EF+ Lz BE L.
Y EATEINOFE DTN Tz,

TAVADOREX ¥ U R=OUEC—{FHTHOONZZD L) ZFFEE. BUEN~A 708 =774
>~ 7 (Political Micro-Targeting : PMT) &I TW 5, PMT &, 20164E DK E KA HHEZ, KRN E
G5 OBEBICET 2 EEORE, 20174FED T — 10 v S TOLKORBEEDO FENORE R E2ZITTIHEL B
DaEDDL LI/, PMT id. A4 ICHT 2EMEDEEL. TOBMEFHALTY =7 v baiKo
TBIEIE SR FRT B EASTE S, Zuiderveen Borgesius 5% (2 X hiE, Bseld, PMT #@ U T, 3
B3 AR RS BV OEELE ZFET AT TIELRL, %B X v — V2 AHEZEOEEDHR &
JEHSPEIC— S5 2 LD TE S, ZDD, HERDILEX D, AR L TRHVIIRENFTE S 2
ES PMT #FH$ ABEIIMEL, 7 A HZ2FTIE AR, RETIZI—a v 2 G5ETH O
FoTWwbEWw9H%¥, Bodo 5% X, PMT %, BE AWM A LEL 32 X9 REBEEN 2T
MDY —NeOh, RAORDEMAT: [H%22] FLVBR2OM, &ENIZBRR 7 T 1 A ITHL AR
LGIENTELDONIIOWT, TRIEFLEAEDR S TRV ERTL TV, PMT 2SKIBIRERE O
MAbZFI SR T L 2RmTREL MG SN TS,

34 Ny 7714 7R (Backfire Effect)

WiRN =2 — 213, BHZFONBEDPETEINEZ b H D, RRENLRBINA 57 ORKEPRIELIOH
MICHTAZ2—ATHA), —EREENZ2—ADONEZIET2OI2IE, =2 — ADBIEDSLEIZ
AN, BURNRIEROBIEN TN, L. 22> TEOBRBEROTCLEI NV 7 7 74 TRIENAEL
%2 L% Nyhan 5% &, [20004ECHEHD 7 v ¥ 2 KAFRHDOBBAWAZ R L2), [4 9712k
RISV D o 72] L Vs BREOH 5 = 2 — AFLHOBIEEHITH 2 FULA, FEERSME OBIRH
A7 OF—ICL o TREL R LD EZRM L7, [4 77 TIIRERELFIIRAINL TRV &
W) Za—ALKR— FOBIEHERIZ, 477 2 RbHEELME L UTERL 205 2RFIRO N 4 OFH
ZRWOTIIIRIRTHD 5 72A% wHHA FZ 7RI I v P LTWZRTFIRO A, €ORIRIER
Ay GLABMBI»RD HNT=DTH DB, o EMOMEL MO 772012, FTIEEMREMED K LIRRT
L, TOHERDWEO72DITHEY R INDL 72012, HFHRUHOFEE S HE D, L ROTLE) &
EZibhb,

3.5 JEARIME (dehumanization)
FEANMAL L1, MR MER DO NBR 2 BIERHEE (ABSLE) 2ELBHMTHILETHDY, 85
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T3, NVBEMEZIEAMILT L2 L LD 5D, Falk 5% 1, 20084E7 A V) & KFEHHRZE O B AR,
BERRE 0T 2 A HeH O Bk & MR 2 W OMET L7z SR L D b BO0SKRd 287 ICo
WTEZTWBIFIZIERA VY T4 T2 7D ZHIRTH 2 NHEIEHRTE (mPFC) 2NHEI§ 5 2 L H9R
SN EEHED oM, WEHICOWTE X LD mPFCIGEIOZEDIER L. BRI
DIGEMET 5 Z LAVRENST, o k) ZEmNE. Wiz S 2ABRW fifEE LTIHAM
bZAT o 7o e LTRRTE %, 720 BUARMAER (RSF / U RFV) ZNERE LTV ESITTED,
PR EAMERIASERIICRE S B b L RATIEE, BUAMIMERIZE T 5 A4 &2 IE AL 2 i 7s
HELHILLAREINTVD®, AL LMHONEWVBIRNA T4 X —2 8o AWEIEAMILT 5 2 LI,
W S ~OBCHIG, BB 2ATE 2 A L. HWISRAE S W2 FRL S E 2 GHRIEZ IZ5 ATV A,
IEABMLIZBGAA 74 0 F — 12 X 250 L2 MES L2 ERNOVEDELEEZ LT LKL,

4. BYLZERIRT 2 7200.LHENT 7o —F

WIRMNA TADOERR, b —AZ2ELLZ L3O LRBEENRY -V THL L 2—) AT 4 v I W
5 LTCWwAWREERD 2, €070, TNHOBIEICHT 2H%E. LIF LI ERAEGR (dual
process theory) (Z#DOL 770 —FPRSEN TS, @R LI, 1980EMRDBEDBALLBEICBIT S
HE) (automatic) &#EHIN (controlled) THHULIMFEICE T A X5 Th 5. AMOIT ) IHHRLHIZIE,
ERRITERE 2 AT 2203 5 24T S N5 il 8 AR & BaknEE 2 W ED 31287 S 2 BB @R D 2
FEAD Y RWIIE LT T EE) 5 e 3 5 BB IE, B, HaO0lERhftd i &
DRI BV TIA L A SN T 53910,

Pennycook 5 &, BHIHES) Z M3 % RAIEH T A & (Cognitive Reflection Test; CRT)*? D4 5
BEVWEIX, HOOBIBWA TA X — —H$T 250 —ZA~NY FI5AL VY THoTd., bz — AL EHE
DZa2a—A%BHNTELILEAXRM L7z Ny FIA4 VY TREINTA M=) —=DBIEWNA T F - —
LTV 0L 2ICBtfRE < AW EZEEZMEH L CRIBLOZYU LT 5 2 EAMHETH L L v
IRERIZ, B2 — AR BLEI LI, A FFHuF— IO RRTEEZL, k2= AT 1 v 7Il&o
THERIENTVAHREMEZRBLTWAEY, Z0k) ZfEEIE, BHEEICKZ SN0 EE
ZITOBBN 2 EOBLI LT, B2 — ADEXELBATE LWL ZRELTW5S,

L Lh0, RARRNOE S, 4 7+ uX—ICEf T onitmaer| SR FI L2 HLNITL
ToWFZE D HiE 2T b, Kahan @ 13, PRSP E ) RXFIOVICH LT, iBAIGET 2 52 3 % AN B a7 &
MY ZGERE L. RABEIIIRTFIRE VRTVOMIZES RV LR LTWES, 2L T /1741
F—ICEHBN T SNAHERIE, e =Y AT 1 v ZIEDCHERICHEIKELTB 5. & LA
NE L BHHHIENZEDS, 4 T4 0 F— 1B SN BN E R TEHAS R D B2 b x
A~ L7z F720 Kahan 5% &, A4 O RMEOR A% BB & LT, [FHAW RS R W20
‘science comprehension thesis’ (SCT) | EWIHEH &, [ T4 T 54 74 &5F 5728 ‘identity-protective
cognition thesis’ (ICT) | & W IR ZMGE L 7z. BN T — 7 20 RRMERm LTI IRz MET 3
W2 BENOREZRDI-E A, ERNTEREFAHT 2B IBBCBIMNEZ. T— 72 [H LV EE
BB EHOW AR ] & L THIRSINAGE, BBIMRCWE L) SIEMEICHIE L7z L Ledss, MU
T=FHA TARF =2 W5 [HRBOMZERR] & LTRRSINZSE, BIEBGRNIC ML
N, FERETIE R ol MEOERL, BANPEHCANICBVTHEAET, L LAHMLZZ L2298
ENTWh, TOXI) RiERiE, SCTEDHICT Z2XFLTEY., MERENHEGRIED 2 o813, ]
HOT—% % HOBHRNA 740X — b —HT 2 L) ITHRT A2 H 52 L 2REL TS,

R B AT FEATHERE (Executive Functions; EFs) 22 THB ). FEITHREDO AN 2 Mm (7 —F

60 | MR JEIT AR Vol 23



Y7 AR BE TEE, A2 90 B L) BEETSZ LT ANTHSITEZRRSL BEICGHhET
BYCHIET 2 EATE LD, FITHAE N L —= v 713, FEREEON L, KFE2 EO@HE) 227 Ok
W WMABROMEZYUET DMED DD 2 LR SN T VLD, LA Lo, BIRNA 74 u¥—
RWIRMENA 7 AU MADT ATV 74 74 PRS- T0E720%, Zhbp 5| &k STHED
fEEE. FETHREEEZEO L7200 TR T TRRVITRBEYRD 5, FERLEEMED L HIZ [IELW] & &
N5 HCHIETEI S HATIE R W20 TH S,

AN2iZea—Y A7 4 v 7 OfRFEL LTBUENA THu X —L T 2EME2RIRT20TIE%L. H
SDTAT YT AT A &S50, a2 L T, BUa A 74 0¥ — & —37 2 1§z s
WCBIRLTWE, 29 THhIUL, PL—or ZICE > TETKEZSDLELTDH, ZOhE2HS L IEHM
WRGWA FA X — 2O NZHRTA7-DICHV A TRERH 5, HFH? 37 —F 0 7 A F ¥
N T A BREAPMEIEL D b, BEBRAEE 0BG HEANGAL L 72 & I3 AT 4 I 0dh 54
BEHRBZHRT 22 EZWAOPIC L, MEZES TSI LM RITEITH L1, B/ FrikeE
FHOFBIE LMW LB E R L72DTH S, TDD, RS 7 ADBHO 20121, PL—=V
FICXDFETREEZROLE L LI, FAPEINTZRRE T TEDII BRATHIF =R T A TV T4
TAMNEEILENE 2, §hbbEDL ) ZHCHMEEIYE I NS DI L THZET L2LEDND
%o BIRMA T4 u X — 1230 CBUALDRHIZIE. T4 T ¥ T4 7 4 OB E GO MY 255k R
HDHLNTWA,

BbYIZ

BUARIA A aF =D AZEDE L S A = X LTEIG DA R B MEEHY: / MRBIEF ORI
PEOCBEITHEIDSHEA TN D, —H, AAZID B X T4 TREHRREOZALIZE ), BUEWA T4 1
F—IC LB EHET 2B LVEEDL I 20V BUANA 74 0¥ — |2 X 2 bostEd 2
ET, HABRERDORBAD, BENATFEDOILR, BENOBEHOKT, X 74 7 DRROMITL % &
e ZESEDL Z LB E SN D, Sk LHEIEHZ JLAGA A ZEHAM M IRS 2325 4 RD BN D
TH»9o WRT H720DHE A1, Jost P 2L TV 5 L )12, BRI R A T4 B X —0Ew %
LBV L] THAHH)o NZREDEEITEHT HHFMEE L TR LD TIE R, MEFEM, Lt H
SHIRIE T A RCR & {723 72 0 O FERER I F 72X E RN EIRR IC RO W T, FEDESICHEL Y
DAL LTCHRTHI LY PUETHL, F72. Lewandowsky 513, Ny 7 7 7 4 YRIF 2P0 L.
o TGO F AR CHEE LT, Max o wHEEEZMM L2 v IV @R 2Es2 e Tarysr
V2T FOMRBICAEB Z B0 S 20 E)PBIRT LI L] [T Y22 FoMABIZEE
THRHETRRTHIE (VAZRBRMTIEL L, BERPEENLFARGICHENEZ N TS)] 2EZREL
TWb, MERTROIHIICHAZLZINSLOMYHMADPERONL Z LT, KRELEMIELL DLW
95,

B

AEO—HRIZ. THRIZBT B RFAL - AHALORE] FERICBVWTRRIN, BROKEEZL R
TV W RANHE—REIE# LT ARMOPEITE L TR AA R AT e R il & (Ghi
C: A 520K03312) OB % 521) 72,

EPERRALIFZEAT 424 Vol.23 | 61



51 FA>ZHR

1) Westfall, J., Van Boven, L., Chambers, J. R., Judd, C. M. “Perceiving political polarization in the
United States: Party identity strength and attitude extremity exacerbate the perceived partisan
divide” Perspectives on Psychological Science, 10 (2), 145-158, 2015

2) Graham, J., Haidt, J., Motyl, M., Meind], P., Iskiwitch, C., Mooijman, M. “Moral Foundations Theory”
Atlas of Moral Psychology, 211, 2018

3) Haidt, J., Graham, J., Joseph, C. “Above and below left-right: Ideological narratives and moral
foundations” Psychological Inquiry, 20 (2-3), 110-119, 2009

4) Graham, J., Haidt, J., Nosek, B. A. “Liberals and conservatives rely on different sets of moral
foundations” Journal of personality and social psychology, 96 (5), 1029, 2009

5) Haidt, J. “The righteous mind: Why good people are divided by politics and religion” Vintage. 2012
AN, L EEE R TSR REELHITOINE O -2 B2 5720 0EfLHY) o
FE R E G, 2014)

6) AL - =T [ HAGEMGERERREOZ U EORGEE -4 7 uXF—Loffpz@E L < -] [
HeEze] 90, 156-166, 2019

7) Graham, J., Nosek, B. A, Haidt, J., Iyer, R, Koleva, S, Ditto, P. H. “Mapping the moral domain”
Journal of personality and social psychology, 101 (2), 366, 2011

8) Smith, K. B, Alford, J. R, Hibbing, J. R, Martin, N. G., Hatemi, P. K. “Intuitive ethics and political
orientations: Testing moral foundations as a theory of political ideology” American Journal of
Political Science, 61 (2), 424-437, 2017

9) Jost, J. T, Glaser, J., Kruglanski, A. W., Sulloway, F. J. “Political conservatism as motivated social
cognition” Psychological bulletin, 129 (3), 339, 2003

10) Jost, J. T., Amodio, D. M. “Political ideology as motivated social cognition: Behavioral and
neuroscientific evidence” Motivation and Emotion, 36 (1), 55-64, 2012

11) Jost, J. T, Nam, H. H, Amodio, D. M., Van Bavel, J. J. “Political neuroscience: The beginning of a
beautiful friendship” Political Psychology, 35, 3-42, 2014, p.17

12) Jost, J. T. “Aldeological asymmetries and the essence of political psychology” Political psychology,
38 (2), 167-208, 2017

13) Lieberman, M. D., Schreiber, D., Ochsner, K. N. “Is political cognition like riding a bicycle? How
cognitive neuroscience can inform research on political thinking” Political Psychology, 24 (4), 681-
704, 2003

14) Oxley, D. R, Smith, K. B,, Alford, J. R, Hibbing, M. V., Miller, J. L., Scalora, M., Hatemi, P., Hibbing, ]J.
R. “Political attitudes vary with physiological traits” Science, 321 (5896), 1667-1670, 2008

15) Carraro, L., Castelli, L., Macchiella, C. “The automatic conservative: Ideology-based attentional
asymmetries in the processing of valenced information” PLoS One, 6 (11), e26456, 2011

16) Amodio, D. M, Jost, J. T., Master, S. L., Yee, C. M. “Neurocognitive correlates of liberalism and
conservatism” Nature neuroscience, 10 (10), 1246, 2007

17) Mendez, M. F. “A neurology of the conservative-liberal dimension of political ideology” The Journal
of neuropsychiatry and clinical neurosciences, 29 (2), 86-94, 2017, p.87

18) &IHEK McHl FhzE 5 Vo) AikENE, 2013

19) Kanai, R, Feilden, T. Firth, C, Rees, G. “Political orientations are correlated with brain structure in

62 | EEMEAEHAT TR Vol 23



young adults” Current biology, 21 (8), 677-680, 2011

20) Fowler, J. H, Baker, L. A., Dawes, C. T. “Genetic variation in political participation” American
Political Science Review, 102 (2), 233-248, 2008

21) Schreiber, D. “Neuropolitics: Twenty years later” Politics and the Life Sciences, 36 (2), 114-131,
2017

22) Gentzkow, M. “Polarization in 2016" Toulouse Network for Information Technology Whitepaper,
1-23, 2016

23) Ditto, P. H, Liu, B. S, Clark, C. ], Wojcik, S. P., Chen, E. E, Grady, R. H, Gelniker, J. B, Zinger, J. F. “At
least bias is bipartisan: A meta-analytic comparison of partisan bias in liberals and conservatives”
Perspectives on Psychological Science, 14 (2), 273-291, 2019

24) Frenda, S. J., Knowles, E. D., Saletan, W., Loftus, E. F. “False memories of fabricated political
events” Journal of Experimental Social Psychology, 419 (2), 280-286, 2013

25) Johnson, T. J., Kaye, B. K. “Wag the blog: How reliance on traditional media and the Internet
influence credibility perceptions of weblogs among blog users” Journalism & mass communication
quarterly, 81 (3), 622-642, 2004

26) fEAR [ =703k [TEROFHF LB 70 (6), 309-314, 2020

27) Vosoughi, S, Roy, D., Aral, S. “The spread of true and false news online” Science, 359 (6380), 1146-
1151, 2018

28) Jost, J. T., van der Linden, S., Panagopoulos, C., Hardin, C. D. “Ideological asymmetries in
conformity, desire for shared reality, and the spread of misinformation” Current opinion in
psychology, 23, 77-83, 2018

29) Van Bavel, J. ], Pereira, A. “The partisan brain: An identity-based model of political belief’ T7ends
in cognitive sciences, 22 (3), 213-224, 2018

30) Nail, P. R, McGregor, I. “Conservative shift among liberals and conservatives following 9 /11/01”
Social Justice Research, 22 (2-3), 231-240, 2009

31) Wylie, C. “Mindf*ck: Inside Cambridge Analytica’s Plot to Break the World” Profile Books, 2019 (7
A=, CHBEE G R4V Iy F T - bR 7-OBEE R LT ZHDL Y -V v VX TS
7 #ridt, 2020)

32) Bodo, B, Helberger, N, de Vreese, C. H. “Political micro-targeting: a Manchurian candidate or just
a dark horse?” Internet Policy Review, 6 (4), 1-13, 2017

33) Zuiderveen Borgesius, F., Méller, J., Kruikemeier, S, O Fathaigh, R., Irion, K., Dobber, T., Bodo, B,
de Vreese, C. H. “Online political microtargeting: promises and threats for democracy” Utrecht Law
Review, 14 (1), 82-96, 2018

34) Prummer, A. “Micro-targeting and polarization” Journal of Public Economics, 188, 104210, 2020

35) Nyhan, B, Reifler, J. “When corrections fail: The persistence of political misperceptions” Political
Behavior, 32 (2), 303-330, 2010

36) Haslam, N. “Dehumanization: An integrative review” Personality and social psychology review, 10
(3), 252-264, 2006

37) Falk, E. B, Spunt, R. P., Lieberman, M. D. “Ascribing beliefs to ingroup and outgroup political
candidates: neural correlates of perspective-taking, issue importance and days until the election”
Philosophical Transactions of the Royal Society B: Biological Sciences, 367 (1589), 731-743, 2012

EPERRALIFZEAT 424 Vol.23 | 63



38) Pacilli, M. G., Roccato, M., Pagliaro, S., Russo, S. “From political opponents to enemies? The role of
perceived moral distance in the animalistic dehumanization of the political outgroup” Group
Processes & Intergroup Relations, 19 (3), 360-373, 2016

39) Evans, J. S. B. “Dual-processing accounts of reasoning, judgment, and social cognition” Annu. Rev.
Psychol., 59, 255-278, 2008

40) Kruglanski, A. W., Orehek, E. “Partitioning the domain of social inference: Dual mode and systems
models and their alternatives” Annu. Rev. Psychol., 58, 291-316, 2007

41) Pennycook, G., Rand, D. G. “Lazy, not biased: Susceptibility to partisan fake news is better
explained by lack of reasoning than by motivated reasoning” Cognition, 188, 39-50, 2019

42) Frederick, S. “Cognitive reflection and decision making” Journal of Economic perspectives, 19 (4),
25-42, 2005

43) Kahan, D. M. “A risky science communication environment for vaccines” Science, 342 (6154), 53-54,
2013

44) Kahan, D. M., Peters, E., Dawson, E. C., Slovic, P. “Motivated numeracy and enlightened self-
government” Behavioural Public Policy, 1 (1), 54-86, 2017

45) Hofmann, W., Schmeichel, B. J., Baddeley, A. D. “Executive functions and self-regulation” Trends in
cognitive sciences, 16 (3), 174-180, 2012

46) Garcia-Madruga, J. A., Gomez-Veiga, L, Vila, J. O. “Executive functions and the improvement of
thinking abilities: The intervention in reading comprehension” Frontiers in psychology, 7, 58, 2016

47) EHHET [BREGHERE T —F v 7 AE) F o 8T T A BAT 4 VX EFANOBEIC RITTH
H A & 0B 2 5560 KR 2%, 2019

48) Lewandowsky, S., Ecker, U. K., Cook, J. “Beyond misinformation: Understanding and coping with
the “post-truth” era” Journal of applied research in memory and cognition, 6 (4), 353-369, 2017

49) Lewandowsky, S., Ecker, U. K., Seifert, C. M., Schwarz, N., Cook, J. “Misinformation and its
correction: Continued influence and successful debiasing” Psychological science in the public
interest, 13 (3), 106-131, 2012

64 | EEMEAEHATJEIT R Vol 23



MR/ —FhK

HYRIL TR L7 Y) — 7 DR RIS D FEENFJE
S ) = TEERY T 7 — Lk LS O it -

IST=9NNE RS BNy $-PONE S S
B L RSN

wE

ARWFZEIE. 20184F (2 JE 6% B 3 IR D AR B IS BB ES L 72 F 2 = Y 74 ) — 7 Chetoui (¥ = b
7 4). ANRA VP Arbequina (7VARFF), ¥ ¥ v Koroneiki (ZT R A F) OFEHRY) 72/ —
VERRT AL, T AV —TEOFEHO L ODOREBETFT — 5 #4520, KMMICEE2ER) 7«
J = VOENEREZFARLZ 2 HE Lz, ) — 7 ORI, A& HRELE (1), iEh
ER 7 E (2#0) o 3#ms L, DERIZ20214E10H TR S1IIH TR E Lz Y —T7%K) 7 =
J—=VERIFIFEAETIIBVYT, ABTEMETHER L4 ) —7 (3HOFIEL05.6 +0.13mgGAE/
g-DW) 2MliaiE Ry 2 e (3FOFET3.6 = 0.15mgGAE/g-DW) ICHARTLAMES L. AREICH
WEZ R U720 EINALOSCIR & I LA D ERIETH o720 AV —THERY) 72/ —VIZHEH L2
Gy ABTHEMETOF ) —7HIEEHEL TV b0 EREBI N, KIBIZE 24+ =7 K) 7=
J = VOBV TR, KERAE <. BHEMATRWIZ ERIIERE Lo 7z, il (24+ 2T) ok
i TIX105 03 B T20.8%. 24KF[I £ T57.9% DEINETH - 7255 100C GblEK) Oa. 105
DB MR TI273.1%, 24H: [ TIZ789% DAY 7 = 7 — VHEILE N7z HEKEHWL I EIZED,
HIERCA Y — TP EY) 72 2 — VOIS TH 5 2 L 2% h - 72,

F—J—F:F) =T EHHER KV T —V, F22U7, HBE

1. #5

T2 TERIEOMBIRFZ B E L, IR 236 L7386 ) — 73 B0RE: 2 20184E ISRk L. 4
ET3EHZMWR Y, FEMMEIZF 2=V T7HE®D Chetoui (Y= b7 1), AXRA Y Arbequina (7
VARFF), ¥ v Koroneiki (22 R4 F) O3 WHTHL, HEDOF ) — 7RG OEH, UHENA
SIS OB BRELICHESH T S NPO A Y a4 7 VB OB BRAHL LT, ENICE
V5 G AR TIEERESIREELNTB Y, RHAKEL G, ABTIEHNEZ & 4 g T+
)= TR R L 720 S E TI600AR DL EASERE S, FEOIMEEIZ500kg 2L TW5H 2, Fi26
BIF202VEHREA ) Y Ey 7 OF 2= V7 HHEEFHOKFZA My & LTHBKL 225, FHiiEiE %
MZIBTPHZREAZY) BT, @B TR LT 2=V T7ES Y —7 (Chetoui) OHIFETIE- 7
HENENMBETEICT LYY P LAHERKLOREBEICHLWVWY . 2ot =703y NPO #:AKE
PLEREMEE L., BEEREREOZOICEBL TV, 20X ITRETIZA ) — 73 &2 sk o —>o 0
file LT AV =T ANV 6 KEFL, A NVORY ERHIEORGOIWEH. 4 —THERORE, K
FERE O FRIBASS, BOLER oW L, EHAIMZ L2 2 BN ZE s Y, —F, BT TldA
) — 7 OFEGHRE T 2 EMN R AMAD v D720, FEFHIZBIT 24 ) — T OEBERLRAHR)

EPERRALITZEAT 424 Vol.23 | 65



IR DI & MRBERICFERE L €15 ORGRE B EOSGE LIS L7210 . HoTE RO ESEIRELO 72
DOIEFEHRDO—2 L LTRB/BLTW ZLRBERPEVEEZ D, $72, HRLZBI2F 2=V 70
Chetoul DFEEHIMIZFHIA % <. BLVIDAMA L TR 50 20184, ) — 7O ARZ EM LK, &
FLid30em BETH o 7275 BERIB A2 ~3m, HEFSem B 2L oM, IHHICAE
LTwa (Figl,

- 20214117 236) WEATERTE CEENE) (8%
Fig. 1 40— TORBREOET

BETELE (2

ETAT, AV —=TWEATLRY 72/ =ik, PiBRALER. PiR/ER. PUIEEM. s fE b4
TER 2 EORBEDSMONTWEL I L, Fa=VTELST)—7IE, I—0v/GEF ) =T LR TRY
T ) —VERDPEWE EOEMAHE SN TWEY Y —7ELSHE LR 72 — VI3 HHs
AMERIRIET LIV — 1B e ER 4 B EBEMEA S 5 Z LA HME SN TV LY, FIZRY) 72/ =L
AEPRSRE A WITE U724 ) — 7RIS, BB R A MR LoE .. BAHR ORI 2 L4 IS
TV =TI TR b TEB Y2, ) =T IZHERPRE L2 WA TH %,

AHFZETIE, EEHERIR TG L724 ) — T oRaZH LML Tn 720, 41 2 DDFEE % Fit
L7zo 12HIZ, A&hifmtE, MahERr RICBW BN L, 3EPREF LS —7 3 WD
WHRARY 7o/ — VxR ER Lz, hEE. — WIS ORERR) 72— VOERICHVWONS
BKTE = eVl E LW, W, S X 2 BB ESICOVWTHET 5720,
V—=T7HR) T2/ = VOERIIMHEMICEL T PFETH D, 220HIE, AKMHICKE 4+ —7%
FY 72— VORINEREZ#HZ, F) —TEIIBWTIE, ANEN, BWEROHEE LT—RICHEE
MEFFHENTVDEZ &, HDEVIIREIFHRFE LTHY) —THIF 2, +V—THEEE W) BETHR
ENTVBHRIERDLY, KEHERL L2HESTHLNTWES, BRY 72/ —VOEEGHIITB T
. RIS EREREANC X 2 MES SN, B HEH D 5 WIZEH OB A T IZAA
WCREZKE A OIZHMBENE T L, ) —7EIEIKENT = 7 = ULEMDB L W2 &5, Kl
WCEoTRY) 72/ — VB EDORERINENLE DPRRELENE DD, 72INLDOFELVT—FIZon
TR EIH PP VDOLFHEETH LY, Lo TRY 7=/ = )VENGRERCTIIKZ BB E LTHW,
ZOMELEBHEROZLMICL > THHINAF ) —THEORRY) 72/ —VEgE= L. BIEELZ KD
720 THO DORKHEY ZATFE R M U T, ARSI IR TR LA ) — 7550 S REBERRR I H 5T
B R ST Ly Al b & MR EIcHE 555 2 L 2 HIE T,

66 | MR Vol 23



2. Wik
2-1. ARRUOEREEHE

AEE L2zt ) — 7o, pkhigtEt ) — 72 GRIH : 20214E11H23H). iaHER Y B
DARZHEFEBEE, W OIEEARALT eI O P L CRRENFES BT 7 AL 3 v 7 1) — MEEIZ
Bbi, BRSECERT) GRICH : 20214E10H21H) 128 W T, lBEEiho+ ) —7 3 iff (Chetou,
Arbequina. Koroneiki) 75, BIZAIR W5 A% KAl H#EE L, 8B 1 KD 720 100KFEEE D 3E % FRIL
L7z

My R DRICEE Y. A E ORI ICIE, Y — 7 &30 e (FMHELI0ART D), 1l
BTE R, ROBEFEEREEIIZSRER (FRAELILART D), A& E Ry BRI FERT o iz
W24 (K7 A9D) LTwh, 3WMICHBELT, &K, V)V y. U7 AZES LR
DRANR 24 1 HHEIE, KT HRBEROAE L, WEENOIYIN: % HEFE 5 720 MR E S K
FladE 1 g, Bl L% R T 27204 1 MOBO3E % E L7z, BEPREVWSAE LT BEHL5
~2m. BfE5 ~10cm (i E255cm D), ERHBEEEZZITTE LT, BUIHIEICE A Bk
AR LRELETHHE L. 5 AT 0% ®E L7

2-2. AROFH

FV=TEPLORRY) 7 2 ) = VOMEIZ O W TIEBEHUCHE - TIE L7219 JRELL 724 WA+
) — 7 DD 5100~ 20080 FE 1 % Z8E K T %, 215 (Food Dehydrator LT-81) T 80T, 2 ¢
H2ME L. By#ed% (Multi Grinder, BioloMix700) THyRICZ L7z, KFiA ) — 7T HOHEN K1 0g 2 L5
WAL, 70% =% 7 —010mL Zinz. i 24C=2TC), B F T3 HEIEE 9 Lize 20k, @l
715500 % g, 10508 L, B2 EINEIOML ICER L, RY 7 =/ — Vil e L7z, &85
FEERZFERT S FT4C T TEBREL 72

2-3. #R) T/ —IEEDAE

Folin-Ciocalteu #EIC& D+ 1) =T ICE I NLRARY 72/ =)V zgm L7217, i 1S014502-
12200512250 &, T8 ) —VIREEAS20% %8 2 72 W#EIPH TR E MK Z WAL, 2482 1.0mL & L.
7x /= VildE (H s S5mL 2R 72tk 50%I275% (W/V) DjcERF b U o L3Ei4.0mL %N
A B T605HER. 5 6ER (Novaspec I Spectrophotometer) (2& ¥, 765nm (2 B1) 5 WG
ERE L7z 7Ty 23MAKE Lo BrmEfid10. 20, 30, 40, 50 u g/mL (M L 723 & 1B — KAl
Y (FUJIFILM Wako) ZHWCTIEB L, BEBEHORKRY 72/ — V&R EZERETERM Y (mgGAE/
gDW) & LTR®D7, Wi, GAE i Gallic acid equivalent, DW i Dry weight # 7R3,

FRBRIE 3 ATV, O NT — Z I PIME = FEERAETE L7z, BKY) 72/ — VEROFE T
DA EAEBEICIE, post-hoc test & LT Dunnett DZ EILEHEIZ L VT o720 *p <005 TR L7z, #BR
)7z = VEOFHENIIROEY TH %,

(Dsample-Dintercept) x Vsample X d
Sstd X Msample

Wt=

Wt B OfRY) 7 2 7 — )V, Dsample : i0FHAR OWEEE. Dintercept : Mt Y #ilit) oWk
JEEE. Sstd @ MEFEOMH X, Msample : #F&E (g). Vsample : FEHIIEEE (mL). d: kfaERE L7
R3Ok W B N i e I

EPERRALIFZEAT 424 Vol.23 | 67



08 r

y = 0.0139x + 0.0085

c R? = 0.9999
s 06 |

[€e)

M~

=

()

S 04

©

2

(]

2]

Ne)

< 02 }

0

0 10 20 30 40 50 60
Concentration( u g/mL)

Fig. 2 R®UTz/—ILOFEBIZHAWEZEBFROBRELR

2-4. KHEHICEKBDRY 7/ —ILOEUGIEE

KEHT AL E A4 ) — 7 @ Chetoui D% 272, Chetoui DEHEZ20IgB= L. A=15mL O
= NF 2 —TIZAN, THUZ10mL O KRB ICHREE L 720K 2 M2 CEE Lz, KOImEEE, i (24
+=2T). 60C. 80C. #iEAK (100C) o 4HEFHE L, SBHEERIX. 5% 104 305 605, 24K &
L7z HIE#FEEE,. Folin-Ciocalteu 2 & D 4V — 7B RIZEINIZRAY 72/ —VEER LT,
WU, ) = TEREET0% =5 /) — VI L72BR Y 7= ) —VvEEZ BRI E T h b &R
V7= vERE L, SAMMSEA TR SN RY) 72 ) —VEROEGEZEL L,

3. WRIEITE LR
. FV—TEHMEYOHRAR) T/ —IEE

F) —T7#BORER) 7/ — V&R, Folin-Ciocalteu #:% ., Fig2lZ/R L7z ETFHEOKRER
(R?=0.9999). i IZhHia LGt HERNICHKR DS, EhEIgh-VoER (mg 2EETHRRE
(mgGAE/g-DW) THL., o ERfi% Fig3loR L7z ) —THOBRER) 72/ —VERIZ, 3
FEETIZBWT, ABTHELECTEE LAY — 7B TE R RICHRTHBEICEWEZ R L, B
5., Chetoui IZBWTid. AEMBE (111.9=0.08mgGAE/g-DW) M HER 7 B (805=0.14~82.7
+0.08mgGAE/g-DW) & b L C1445% » o 725 Arbequina iZB W Tid, A& HMEBE (1044 +
0.08mgGAE/g-DW) 2l ER 7 I (660 =0.08~67.1 +0.14mgGAE/g-DW) & gL CTl6f5% 2>
720 Koroneiki (2B W Tid, A&THEME (1004 +0.08mgGAE/gDW) XMl&ATHER Y B (69.8=+0.14~
754+ 008mgGAE/gDW) &KL Claki%d o720 BEHENOFRE TH A PHIFIC L > THRY) 72/ —
WERIZERDED N2 EIZOWTIEHIREE V. W, BT ER S o CoMBoE X, B ek
BN ORS L5 CEBLZZD, Ml A TORK) 72 ) —VERIERIEZILALEDONE
ol

EZATHA I, TRFEMCLPEGHA ) — T BIEA~ORE LA T 5720, ABliE &G
El WL oo RIS S G BRI S 18 2 WEAE R L72e MR T — 2 O OfGHR, 3Hm TEVIRED b0
. A, HEEE, JH#O 3HH Th o 72, MHICHEEIZOW L, ABTRbEIMIGTER S EXD
b2 RS, EREPBO LN, MWIEKECEFH L. BEBICZ X > THRGTZEOH5 RiiIZE
HIBCRE SN D 720, MIIBTT O DNA R 8 X7 HISERZ 2T %o MPIEBIEHN T35 Ok~ 72
WXL B 720k % B & AT A5 FRICER Y 72 ) = VIZEELRENE, S B OMBE TS

68 | MR JEIT R Vol 23



#wEY 7/ —LEE(mg GAE/g-DW)

Chetoui Arbequina Koroneiki

BBt E(FEHHE) sila@0EE) olaEERTEE)

Fig. 3 FU—TJEHEMOREAY 7/ —ILERE
Polyphenol content: mgGAE/g-DW, GAE: Gallic acid equivalent, DW: Dry weight
Data represent the mean of three determination * standard deviation
* : p<0.05 at same cultivar

Chetoui
MHE  Arbequina 2
Koroneiki ==
Chetoui ==
N
flig ... Arbequina
(BRHbAEE)
Koroneiki
7 Chetoui
fila ,
(2 Py ) Arbequina

Koroneiki

0 20 40 60 80 100 120
(mgGAE/g-DW)

W 20214 120204

Fig. 4 #U—-7EMEMOREY 7/ —ILEE ~HFFEDEE~
(#7773 FHEERT)

YERD S %o WY OERBEEHEOHE LS/ L. ABTHBECTERT LAY —ToFERR) 7 <
= VERPEHWEZRLAZ LIZOWT, HEREDOZ SPHEHO—D2LEZLNE, AR T— 7 IZHT
Bt IOV T, WEHEDVFERTHME T L2OTEAMTRERL I LIFELEZ %,

FV)—=THE) 72— VEROERRBIISWE T2 0 H & %5, AiEI20204E O ERE R TIE. A&
3L B @ Chetoui 2%59.1 £0.10mgGAE/g-DW, Arbequina 7%61.8 =0.10mgGAE/g-DW. Koroneiki %%59.3
+0.85mgGAE/g-DW T - 7219, S4EDERE L i 5 & Chetoui I2BWTIX1.9%%. Arbequina &
Koroneiki (2B W TIEL7REIML 720 MiBHER 7 o) — 7 Tid. Chetoui 2B\ Tid24~29%5.
Arbequina 2B W Ti3254%, Koroneiki IZBWTIZ2. 158 M L7z, MIETHERY R CHELA-FY) —7
DI ) HEMORREEDK & EE A5 > 72 (Figd)o V) — T IIBORCHY TH 5720, EHFHA
EHNCh72 ) kT 5. Bl EWNICIEBERE LTl D 5E0NA F N -8HHE1004FE DL Lo %
A A Z ) T ELm. BEI M ICET A4 ) — 7 L L. BEIZ10004ELL EE SbNTn b9,
TADEML72A) =T WU AP LA L THIIZ4ETH Y, FEETHL, RV T2/ —Vzlh
D ELEAMEGOERHERBIZOVTIIMICT =7 B wvizd, SHIFEZHEL TV &V,

EPERRALIFZEAT 424 Vol.23 | 69



ENATHEIE SN TS 4 —TOFRRY) 7 2 ) —VERICH LTI O YD 5. FH:mil
WSR2 225, RINSEHFENENEETEE L2V A, Ivday, ANT4OT T30 T, £h
FN824mgGAE/g-DW. 734mgGAE/g-DW. 802mgGAE/gDW TH o7z L Twa (LGt o
HAT1E [gGAE/100g-DW] TH 570, & 2 TRIARO M ELICHFE L2 0 & itk L72), Mk
T — TR R Z80% 5 ) — Vv a W THE L TWwAY, —J, Myriam S F 2=V 7 THIE L
T8 WD F ) — TR KE, o LHEERIZT0% =5 ) —VEHWTHIBZTw, KUY 72/ —VEE
EFRHNRTWS, SO EE P IX73mg~ 144mgGAE/g-DW T& U, Chetoui i 2w T
102.32mgGAE/g-DW TH - 72 Ll _XT W39, Eloili ), A& #E THEs L7 Chetoui 24 &
FTHEF)—TEERY) 72 /) —VERIZ, 1004~1119mgGAE/g-DW O#HHICH - 727280, BT 2=
TOLDOLHABREDERMTH o720 AV —TEDORY) 72/ = )VIZEH LSE. A5THERE XS
) — T OREEME UCThE T 5 T REMEATRIER S L7z,

3-2. KHICKD A —TERR) 7/ —ILOEIE

Fighld, 70% =% / —VHIIC X 24 ) — T ERKOBRER) 7 = 7 =V EEE100% & LIHED &K
TGS BIT28K) 72 ) —VEBONIEREZ IR L7 T 7 Th b, Bim (24+ 2T) oKL T,
1057 DB MR T20.8%, 24F % T57.9% &\ ) IR TH -7z, —F. 100C @K o¥s. 105
OBMEFTIZ731%. 24BF[TIX789% DR 7 = 7 — VS EINE iz, #EKERH WS Z &2 D,
WEIZERER CTA Y —73EpR ) 72 — VOB RETH 5 2 & 239572 » 725 Folin-Ciocalteu 12
FBERY) 72/ = VOEEBRBTHO EGEKLY J = VEEBRE L72BE L R T21.1% oMo 2 T
HEHD, PIZIEH) = TEREBENLHERF ) — T ELF A0 EEAMEZZEET 5 L. 1054
BEOHGIMMER TR CEAHPAE b S, W, H)—THERR) T2 ) - VOFEEKGTHDF
LouaRq yRe FadyFuy — Vo RN, JiE itz SRES T2 R e LR ITiconT
A HRFERL TV E 20,

100 =

60 =
40

20 I

BARY 7/ — L oEINE(%)

105 305 605 2485
B
O%&R E60°C ®W80°C WM100°C

Fig. 5 BKMHEEEICHETEF)—TEDOKRK) 7/ —IVEARE (%)

70 | EEMEARHEAT T AE R Vol 23



EIRILN 3 HT AT E. iETER S B) CTHREEE L Twb 3+ ) — 7 (Chetoui.
Arbequina. Koroneiki) OZFEHRHRAR) 72/ —VEEEKMBICE 2K 7 2 7 — Vo IR FHR72,
ZORR, ABHHEME TR LAY =71 B TER S RTRE LAY -7 X0 FERRKRY)
Tz /) —VEERPIMEECZ L9 o7. TOHHE LT, REFOMETHRET A5 2 HHOK
LB RO L 5 & AB RSO HBEEIMETERL Y k& T2/ L0 - 72 R
)7 2 ) = VAN O B OMKa 2 il 5 2% E0 S5 2 L2 E D L. ABTHEHE O H R )%
HARY) 72 7 = VORI EL TWw L —EH R E L TR ITFoN,, FXMICL B EEEMF 2=V 7T
HEE LT B Chetoui DEHRAE) 72 ) —VERRELAOERMERBETH 72, BLEED, +1)—
TEER) T2 ) = VIEH LA, ABTREBEIZT ) —7ER B TIFE©Hh 5 LRI Sz,
F KIS L BARY 7 2 7 = Vo EGREETIE. 100C 0K T OB BB OE. 73.1% B
TEXLZERGh oz BiIZX HKMBIEEY TRV 0ol ) — T8 W7 HER R
EORFHRTIFICB O CHBN AR EES 2 A TE L, TFRNICIESBTOF ) — T HEE O hE
PEZ EO T &I EE A ) — 7 O Il % 5o, #EREO—IZR 5 2 L2 HfFT %,

%!I

¥

ARWFZEIL, BALRRAL R 2 EMERRALDIZERT IS BT SCERRH A O S B SR oK 2 14 TIT e b
nFE L7z, RIFZEIX. F2 =Y 7HE&1o Muhamed Gahbi Mahjoub #:8. F2 =T 7 BERS¥ICH
O Harrabi #3%. ABMERAIHT. NPO AT 3 4 7 )VHaHE O R LR M HF R O B 1k,
MR BROERKIENSL L DFOMIO T TiiabhE Lz, THROBRICEERHBHLETE T,

BEN

1) EEER, INOBA, EEE BT [Foa2V 7)) — 730 EBRNZE T | [ AL
JERTAEHER] 20, 7994, 2019

2) BWELREFT ) - TRE—E [A%EFT) — 72 L T L 7] https://www.pref.miyagi.jp/
soshiki/et-sgsin-ns/201110.html  HEBHL T RBLFHF T B2 3 BAS B i 50 B2 AT IRLBE. 201 14F

3) WMALH I Wil F2=V7EFH, FREERIETHA TH AL S A%E]] https//
kahoku.news/articles/20210723khn000021.html, 20214

4) EWRBEAELY) —TRHE B [FR304EE [AEEL Y — 74+ 4 V] &4 https://www.pref.
miyagi.jp/soshiki/et-sgsin-ns/olive-2018-3.html B ESH 7 $R EL B T o 3 B2 A 2 i 30 A 3 BEL BF.
20184F:

5) JSTNews Jst.go.jp/pr/jst-news/backnumber/2010/201011/pdf/2010_11_pld.pdf 1 /Ny 7 F >~
N— 1175 () BHAPaiPgRE 51T, 7 (8), 2010

6 ) Savournin, C., Baghdikian, B. Elias, R., Dargouth-Kesraoui, F., Boukef, K. and Balansard, G. “Rapid
high-performance liquid vhromatography analysis for the quantitative determination of oleuropein
in Olea europaea leaves” Journal of Agricultural Food chemistry 49, 618-621, 2001

7 ) Gonzales, M., Zarzuelo, A., Gamez, M.J., Utrilla, M.P., Jimenez, J. and Osuna, I. “Hypoglycemic
activity of olive leaf” Planta Med 58, 513-515, 1992

8) Bisignano, G., Tomaino, A., LoCascio, R., Crisafi, G., Ussella, N. and Saija, A. “On the in-vitro

antimicrobaial activity of oleuropein and hydroxytyrosol” Journal of Pharmacy and Pharmacology 51
(8), 971-974, 1999

EPERRALIFZEAT 424 Vol.23 | 71



9) Parida, Y., Junkyu, H. and Hiroko, L [V —7HERY) 7 = ) = VG DI A - PLT7 LIVF -GN
it ] [WEmize] 18 (4), 183-187, 2009

10) Nakazaki, E, Junkyu, H. and Hiroko, I [F 2 =Y 74+ ) — 7 3P O © - F il #5115 5
YEH | [New Food Industry] 52 (7), 21-27, 2010

11) Bouarab, C., Degraeve, P., Ferhout, H., Bouajila, J. and Oulahai, N. “Plant antimicrobaial polyphenols
as potential natural food preservatives” Jounal of Food Agriculture 1599 (4), 1457-1474, 2018

12) RibE—, KRWEZ, BREESE, SUMH8E, Al ADNIPER T4 ) — 73NN e 2 %5 L 7750
TVRAORE R X O"EKEEM ] [Nippon Shokuhin kagaku Kougaku Kaishi] 64 (10), 507-514,
2017

13) RilidE—, SHEAT, KUUKE, SeHEW, ANICHER [FINEESEHA ) —T7EOR) 72/ — )b
GRS T RAE 0] [HAKE 7] 63 (12), 570574, 2016

14) BUEHBEZRR. RV 7 = —Vosrirsd. TEs & %] 40, 1113, 2005

15) ZEGFEAT. B KREWE. HRME () —7EORY) 7 = 7 — VA D 720 O K &k 0
Mead ) [F R EESAN £ >~ ¥ — Wigedhkdi] 16, 74-76, 2016

16) NN, B ER, EEE, MEE - [ERIETHE L7 2= 7ES ) — 7EMBHOKRY
7 x /=i EHURIETE] [EEREHEEFEIT R 21, 27-37, 2020

17) Folin, O. and Denis, W. “A Colorimetric method for the determination of phenols (and
phenolderivatives) in urine” Journal of bilogical chemistry 22, 305-308, 1915

18) Giosue Della Porta, Miyuki Yamamoto (#&R) [+ VY —7% 4 Vv ®3<XT] Babelcube Inc. 2015

19) Myriam, B.S. Hafedh, A. and Manef, A. “Study of Phenolic Composition and Biological Activities
Assessment of Olive Leaves from different Varieties Grown in Tunisia” Medicinal chemistry 2 (5),
107-111, 2012

72 | EEMEAEAAT T AE R Vol 23



MR/ —FhK

HAENZ B} 5 Community-Based Participatory
Research (B9 2 Wi 7Eim X DT & i
— [HbII A A OBVEICHT R R & KPP D
T R FEERIC T C —

TINHEAsSE, R BT

TN

LAY

ARFZeD AL, BAEICBWTERINTWS CBPR W72 BRIGENIRE 3 205 L & i3
HZEWZED, ZNSOFMEEZHLPIITSLIETH D, D9 2T, CBPR Z3EA L 72 iR,
LR OCEE OB ERZ [HBIELS ] OREICET 2D 01275720, S 5101305 & £ E#
BGLELDOE LTERBMLTW2DORBREH{LZ L E LT,

WFZE 7 A VI SCHIFZE CTH 5o R YRk Web iz vy, [CBPR] 2% —7— F& LT, AKD
[20124F 7> 520214F ), EIN O [EFGRL] RO R - BF] L) EFEEREDH 2. TEREK L7,
ZLC M S NIRRT HHCow T, B, b4, Bk fREHMB L. [CBPROTTOH D4
i) OREFRERMAL L THEL.

ZOFRER, MERGEZ MBI A S b o 20 TFHlZ2 o< D ET 5. 1§82 57l L
ERTH]IHEINTZLDEF 2 [CBPROTTOHOEMKBGE] IZHHINZb DI 3HTH -7z,
T, RERLIE 2 M EERBESENSMTH oz E 5T, CBPR THY EWF ST 7R E % %
HL7, ThzisE x,. CBPRICET 2098 L OFEE & . CBPR O A X B )52 ERAY [ Hlls
HAEME] ORIEICET S L)% 57200 EICOWTEL L,

F—17— A4, Community-Based Participatory Research. WHEIREEER. ARG HEFHT

I. 8

HAEIZBW T, [ AE] $4bb, [HE - 7B [MHEY] 2 [Z2F] [ZFF]
EV) BREE AT, MEBERRLHIROS R FAD [FhrFH] L LTEE L. A& A AL &HE AR
ROWEMZT [AZTL] 2352 T ER-AVEDVDOESL L EEZD, #ilEE L DICHA->TW
CHAEV] 0EBEzERI VLT e L, SHBOUEPEDOLNL S L LTwE, EEFHEIL. Z0OH
HELT, MBI ] ORRAZ GRS 208 [D%230] OFBEOLENEY ] o 2 SEZF. F7-,
A [HIE] O L ) HIZOonThH, [HIBHOEDS LIZBIF 2R OERE LS VAR AR T, HilEoO
FOWHEME A3 <. HIROGREIIS 2 5, Mg & 30 e U AR Se Bkt 2 5 5 1V o 4 a2z
L TWwS, 51T, WEDOFTFL LT [HSEEOHR oAb, IS T & Do %2%) o l, H#
WA RfE 3 5 U B ORI, B AM OBRERAL - R Y ] 2P EEEICN 2o T THE
RHEH 2 LI E2TEOD ) HIZoWT, MBS [ErHE] - ThIe] oFERNLEERI ETN

EPERRALIFZEAT 424 Vol.23 | 73



RTVEEZOL), TNERTIOANETEEZK > T Y] ZEAWRENTW S,

CDX) RIRWMIZBCT, [ARELEOEME / FRESHIBRON A & LD X HIZEKEEDSLD, £D
I L CTRBELRBIEOL WV ZITIDON, Z0 [BLIHR] X4 52] £ SEbHh b Community-
Based Participatory Research (BL'F [CBPRJ &5 %) I ZHT L0 EFTF->TW5E, 2& 2 IXHA/
B #AE, 20204F S [lEHE T4 e ikt & DR SE & BI85 IR E - 2 L WF5e % ot i) T1:
CBPR-| LELZM%E I F—%2FMEL T3, R 12kbE., SOCBPRIZ, [23I2=F 1 Oft
e A R Ly B L, L) BWAERDZ2DI2, 33225 4 (HIR) A& EBEMEED S— | F—
Ty T Lo TThbN AT (Y MA - 8 ] & SN, [CBPRIZBIT A /78— F—T v 7iE, Thp
O DORMEEFRALFEE O E MR E BEZOMBOD ) H 2RI H -2 WBETNVICLVESL] bDOTHS
TEMNRBENTWS, 2DX9H 7% CBPR DR EME 24 L. BITHRR7: [Hisg e A& ] oFEHIC
B FHZERGEH RO EOFTETHLEEZ 2 H6N5,

ST, RERREEEFFHI BT, REMBERELRE L. AREEREFLHIZL Tnb, ZL
T, ZOHUEFBRICBVTR, BEMOERICBWTERIN TS [HIRZHI235 { PDCA 44~
VOEEY ] BEATES L) h D010 A - RKiE - £ - Mgz &3 2=7 ¢ Gk %
g U, EAOIRI D B F 2 D0 Hig i O M % HERL S % A & D0 OREREIE DN HE - BT Bl.
. BELCUZEOMRBEEZ S AN - BRI POTMWICRZTT A A ML, B - BTEEL TV 51
WO R 2 WIREC U MR - SRR & BT - R - S - BRI AR AR RS O] S LI E YT,
oIS W M OB T O 37 0 E 2 ke L C & 720 S OMEF L. RPOEEHIROE ST NS & Onf#)ic
FoTEMLTELDTHS, ZOMITIL, 19894F L ) EHHFEDBIG S TR, BIEICE S £ TH
D HNTE Y, HENNANS, WX SmEitG @S, X REZBHHRZOEHEOD &, FHILY
WKOWTOMBENPERONTEBEREALAT 5, T LT, REOHFOZITANIELTD., Hilgo ) —
F—HOERLID, X)X ZAl-> T 2012, R¥EAL W) EZZORE 2 L HIROREL 2
52k, TIHEDCIMII O DICHT A IMEERIT) TLOEHRVBEDLEON TV L, 2L 2IE B
B 58 1k, MsER & @ L - E#E T O ST AORBORERELBEIIOWT, H)H OB
FEFEEICHL ) ML LB O AR % 228 % competence DILIZ DO 2S5 722 L 2R L TW
o COZEEWEATH, AZOMMIC L 2T 1T, AREEFEFBEICBILIEROAL LT, #
BHERICESTOERIAET A EMESIN, H{ER, AREEGFEFTFRFERDPENEZEHIZT
LEBOWHMFERE U THISIIHRAC S e s N5, 720 TOEEFED, LBITRLL) % [HiIg
A ] OARIEICET A L) IR A0, HilRo [HEBGHEOMI oMLY | L2220 [Hss
WricHo < PDCA A4 7 VoEEY | ICHRDEINELNE L ONEL LD, TNESFITEW L
&, CBPR O [EHFEOHIZTHMNE LS, II 22T A DA UN=LEBREIN—FF =Ty
TR WMETII =T 4 OFFEERRT LT L0, A VN=PHEWIZETEV, Bk ITEINE
L, T3 2251 QFERRDOIZOD N ZOFE I ENTELIEDNHHEINSEY | Lwvd) Eaz s
LTWSZEDRHEHTHAI,

X512, 4 OEBIHEIC X 2EBRMOEROA L ST, KRIRT THFEHE (Fiims) L LTS
LT o F VEFETEE VT CBPR OMBERHESEEMEL TV S E I MERTREEZ DL, L
L. EdIi sk Web Bz v, 82:104EH @ CBPR I % ik MFE L 72L& 25, CBPRICHT
ISR EEMEIHE  RZT o5 oo, BN EEICET 25 0OIEF LR VIR TH 5
T LML S NIz, & HIC CBPR IS 2 W58 SC O FF R0 i 2 WG IS I 2 720281, TEHS. Rk
O, MTHY OXEL Ea—It 8> THBY, MEICAKRSINLMERLICETNE D TR
ZUF BNV,

74 | EEMEAEHLATJEITAER Vol 23



FITARMEICBWTIE,. AREEFEFSHEFE D CBPR DEA, ZOEEBBERICBITS [HigLE
BOMET | % [HiAHS] ORIEICETA2LDETA-0DOEHRAPEESLE—4 L LT, CBPR 2H
W BB ERICET AR A T A2 12X ). FNOOEKEREAPHO NI LTV X720,

n. HW

AIFFEIZBW TR, DAEICBWTER SN TS CBPR 2 H\W 72 BIG 82 B A F78 im0 2 i3
HTEIWZED, TNOOMMEERZW ST S, D) 2Ty CBPR Z# A L7-igfE R, AR#EAEE
R ERFER P ZNE BT T H2HEOBHBNEEL [HIR A ] ORIEICET 201275729,
EDIIFZENL ML EREZRELAZDOL LTEMLTW2DORIEEEL 22 HNE T 5,

m. W5k
1. IRTY1>
KEFGED A VI LHATZE TH B o

2. TRPNERODINEE

T3, R MEEE Web iz Hvw, [CBPR] #F%—7— K& LT, AFD [20124E 75 520214F ], H
WO [RZFm ] RO [P - B3 E I FERED D 2. LERE L7z, [JEFEWL] L5t
TCH S A SRR IE 240 TR - RBF L O T TH S 2 SCRIE3IECTh o 720 LT AL
ZEDSDOHENI BT 5 CBPR & I\ 7= EBIHENCB T AWFZERSCICHERE B Tdb0THAH 2 &, [Hilgdh
] ORIEZSHIZBWTWAZ L, MIEREOWME L V) HICEHLTWAZLEZRTZ, 2h
LOXHDH B, NETERSNZ2H 0, NEFEOERITIRTH 725D, FARTEMEOLIRICH
T5b0, AR, EMREEOCHBIBEROWHEICE S CBPR THh 5 I EXAHETH LD 0% 5 »
HERALL 720

AT BWTIE, WRE LR 7THICOWT, S lOARAL EERZHG LT, D9 2T H
B, WG, L RREE. @SEESICLAL) AT —BRICEH L, TORE. HEEETRE SN2
LIZOWTIE, HAGFEICHR L7z, 2 X2, M 1TCBPR T3 04KEGY | ogE#E, $4bb [O

//—- —— BRIREOTOER

e A N—
ggﬁgé gig BUBLREELTUL \r

2<%
\)
FNTORE ‘
TELBNE

= BatRIC
BRTB i
\%@%3/
< V) RhE
\h T35
9DMFRAl

1 CBPR®DOT T HADLMEE

EPERRALIFZEAT 424 Vol.23 | 75



&1 CBPROTTHAY

- 2
OfErfREZ X UHD

[HDHRICHZEE[EHBATVDEIERDT 2] [COBRICVFEDIERE
FhiE, BEOFEHEND] EOTFEEARICL TEHOMDPHZRHL KD
@AVN—ZEHiEZzD<D

BRLTNZHEP, LWBLBEEEIZEE>TINSPEEDLSS. ZOMEC
FTRTOBREZEEBICLELD

Gfi2mRRAZBAEICT D

WALBEEET, BRERUTVDIZ a7 + ORFERIBEZBEICLELD. TN
[CXOTEFRDEPTLLEDIEDD

@stEZDL DRIET D

FRICEE@MEHITPZIESL, BENEBROBRICLDTIRTIHELERSTOE
TEALD. BLITPOHEDFZHOIXPERIEETE DL SMEMEHILD
ZELUTHBLTEBKERLESD

®©EBEFHHLERT D

EDOIRDIED THEDIEENDNBIEITEL, HEEENRONDILEHD.
L%%Di&bﬂiD%ﬁt’ﬁl&”@iﬁjﬁ}][&()%b‘jfb‘-(?‘:55

A

fEFEMEZ K LIS, @2 v N—ZEDMfEE D A, OFERELWMEICT S, @FHEEZ D < ) FEhs
5. OB ZFMLERLT H2Y] owFh»riimiz, £EF2EET 5 [OCBPROTTHHO4K
BV, REAL LTHE L SFICELTIE, %1 [CBPROTTOHY | OFERICHT % FHL
HHEIZ OO, SHEORYMEIZ O VTS I THET 2475 720

V. W%

1. MRHXDHE

SRR G E L72WFZEmi L 7R oW T, AXB I OERZE T 2. HY, of%. HiE, R, 28,
E5HIZK 1 [CBPR O 3O OEKEGY ] 12812 K EHKKTVE 1 [CBPR O35 34 | OFHL LI
WL H LTz, ZOME. [ORBGEREZHMEICT L] L) BRICpFH SNz 0 24k [@EF
WZDL ) FEET S, OB ZFGLERT L] LVWIHIERIEHLZD0E 24, [©CBPROTTH
HOEKRE] CHFEEINZBDEF 3N TH o7z Ty FHERLIE 2 M. EERMESENSHTH o720

9, [@ORFEREZIHEICT 2] (5B INZ 2HOMERLIIOVT, BEEZE2ITRT, Thb
DB, HEHLY ORI, 7VAVOTFRiEBEEE N E L TRKERKIERY =7 - 7uay s b
CBWT, KHKICEGERHEOENERZPS 2L, AAOEBRETH2OICEINIZN—2F 1
YAETHY, HROBEWEICBITZ 7 LA VTFHEIEO 7T My 4 T2HBTAHI L2 HWE LD
Thotze TAGHY OWIZEGHCIE. MR L RFARE T I X D B%E L 72 KA B o KB
HERMIZBTS [FEOR/EE] IZoWT, EFRFAOHIFO D IZMiF/-=— X%k 35 L& & bIT,
ZNHIHED EHBOERTAOMIBTO ) OBGERHEICB W THERTREHUNEHRL L2 HWE L
bOTHoTze TNHEOZLEET R, CO2M% [ORFEREZHMICT L] v ) BHRITHEUT L0
JeERLE A LT

DX, [@atH 2> VEIET 2. OB Z3#- 0 L% LT 5] I25B Iz 2 hoffgeimicow T,
WEALIIRT,. Shoo) b, HFHLW OWRGRCIE. TR R lE 2352 HE 5 k8 o 5158 1L
BRI O S S e TEL LN LDDOHEEFE TR I 22 E L. ZOWHOF % H
MELZLDTH o7z, T, BIESY OWfZER L. WPLILOMEZMY ., E2, SELAEI 0D [#

76 | EEMEAEHLAT T AR Vol 23



CnaIa=74] OBLERZRBL, ZOEKRELTZY FF 754 7ICETHHRSNAI 70 75 A
FEBL, TV FFTIA T TICEST [HODTI =T 4| REDL ) LERZHEO» 2 KT S
LD, 2N ZOEBROWEHOFMZHNE LD DTHoTze TNHDOTEEETZ, 20212 [@
R A D D FERT S, OWFEBZFELERLT S ] D2 00BRICE LB LMIERLE AL LI,
w12, [® CBPR O 5 ORI nz 3 oMM LiconT, MEEZE4ITRT, =
NHEDIH B, BWASY O LI, EHFERPRLTELELOFEINCIT T, EERAEZ LA ICH
L FERFHE S CHERIGE O RN 2 % L, HERICX 2Ry 7V A7 2088 x2 Hi &
L72bDTHY, TO—RE L TEBINHAECIXENNFEZOBRELZLABR LD TH 72, F7-,
ALY OFZEw L. FlE B A ERNIEFEFE G OEMDTE S &9 SR ) OFE
ML ZORREWS 2L, BRSO ) OFEBBROEFEZMETAZILEZHNE LB DOTH
D, kv bU—7 OEER (REGEREOILS - ARMKOFEA - BN IGEORE) SIGEHROM
FFE EN2bDTH -7z, SHICETHY OWZEmIE. TF THORE O I N TOIMA % #E L
BODY AT LADOLENEZNICET ALY — Yy - FYEF VORERZEEICBE, 232251 -
I=T AT (RXPTR THYEW] LK) CHFEMEZIT. 4BIZh) I—F 14 ¥ 7% F
L. ZORELT [FEULY] 2NEAELZE VI BRBEEZLABRLZDDTHo72, ITNHLDOZ LEEFE
Zv 2O 3% [©CBPR OFT3TOHOEMMSE] IZHB LW e A% L,

2. MABIICETS CBPRPEB L TWABEFECRVMBEAICDOWNT

DEIZ, % CBPR THY EIF SN THRBEMEE Y MAIIOWT, ARICL ) Pk LR L 726581 %
FE5ITRT, [RBAGE] ICHT 2003 [FETCL 2V FAT7I94 7] ICHTL2b003% 204, [7
VAV TIARFE | [l e e | TRt ] [BRHE - flE - i - ERA~OARE] ICHT 2 00 % 11
Lo Tniz,

V. &%

1. CBPR ICEIY MR DFFH & RE

ABFZEIC BV TIE, BEI0FMICHBIT S CBPRICH T 2028w e LT 7 sl sz, £ LTHK
YBLIOERZHTE A, B, bR, Hik R 2EHL, 512 K1 [CBPROT 304k
BV ICB A KEFEKVZE]L [CBPR DT TOHY ] OFHL LKL 2D S5H L7z, ZOME. [
REFGREZ RIS T 5] ICHBEI N0 00 24, @t Z > ) FEHis 5, ©ifB)2 7+l L% K& 5
WCHEEN72H 0021, [OCBPROTTOHOERGE] \ZHHENLONR3HTHo72 2F D,
CBPR \ZB¥ B9 Cid. BRIEAY [CBPR O3 3O OEMKGEY | & L TORLAFEDERICH YT S
bOLENLELET AR BB TL2ODICKIEINL 2 EATRE I N, Ziud, BT LY
O [, CBPR OEBRIZEED SETEN T TITDONE 2 2L WD, 1 20X O T CBPR
DETOTHLAZRTOIDIIFLALL L, CBPREKDOH 55 E2MBNA LD, &5 —EOH#EBIK
MEFLDZHONL ] Lwv ) e L AtoBImE % 2 5, CBPRICHT 2%im o b v
£90 FHKRART B, CBPR A [HIEFZEEH ST I 22T A IZADRATHL ¥4 TOM%R] THHZ &
[P Dm LW TELW] &, [PDCAYA Z IV EVIHITERERIBEL 2B SHELITHEE EIFTWw
I, MRZLEHELTWI I LT LDOT, WEFMTL 2 FTICRHML225] ZEE2BHLTVS, 4
#%. CBPR %A L 7=y BB 9 2 0F28 %2 47 ) B2k, CBPR HSEMIM 2D LA 7 2 W REE S
BWILERERALIEPEEL L, T LT, HAZLOMYMABEDERITHEUT 200 E kL
DO Z B THZEICI D #lEr 2 & T BERRPERO R R 2/L2ME S, HEBOREIZHFS TEHdD

EPERRALIFZEAT 424 Vol.23 | 77



E#Ez b,

DX, AWIETL Y HIF7WFERRSC OB L MBI 5 & FEBRICFEFEMLIIHEY L7202 D AT
HY. MOGmITHEFHE, WERL WHWES L o Tz, RIFFICBW T, R Yuiak
Web fit& v, [FEEX] &2 0IE [ - B3] L) T TUMEME L7, ToHE, M
N7z oI, TR 59 OREFHET ORBUERHICZB T2 CBPR TH 5 [HAElaoF v 4 b A&
SE FICBU 2 KT O KRBBESETICELERE OLIR] HHEY oFIFEEEITICEIF5, CBPR %
Hilk L7z B ARORBEOF H O DICER Lz [MER - 1TB - EHOWE > A 7 2 ofs]. 52
D, KKEH) FAEO [HIROBEMRI] ~OE#EIN E. ZOROBEMEE A D L2 HIBEBR~NO 7 7
Ya O EE L [HEERERRISEEC L 2 AMEBER 71 75 4] 4, CBPR OREINEEO B
TEICHAR LA BEE IR TV, TRHIZDWTIE. T EORBYHET o 2720, A
WIZE DX G H HIZBRAL L7245, CBPR ORI ) MATH S Z LIZHLNTH D il L ofiifd d &
WEEZOND, REZTHAREREERR? 3. (727 a v ) —FICHTmLOEXHIAL KT
A7) OERZEEDTWDLAS, R E LTARLTWLBIZIE. 2089 b oIl >oNE%
BT A2ZEDEETHA), T2, FEMLE LT SNAEE S OSmE FA»0 I, &
APRMEEE Web BT [RIHX ] [7 LA V] #F—TU—FELTRELZEZS, ALLEESP 12X
Ty HDOR—Z 54 VAL 2EBRDBHHET— 5 2T [ KEHEEERED 7 LA VOBRME L
ZFOMMBER| PHSHCERTHAED, B (I2E5T, AF—% 2T [ANERO LM L
#HIE L2210 BEOBERF £ v 7 £ [EXIFF v 7 £] OMBECHET AR 2iTbhTwniz &,
B SEERIC T3 R — MFZE & MARTIEZ AR DR BEN LI MADITbNRTWD Z LA L 72,
S A TJAGES (HABESLWEHMNG) Yay ey b »oESNAARE LT, THWFEIC X -
THEZMPHETR—F - AV bT—22ELY -3 vV - FyEF LA E [REOHE I EEN
(SDH)] DiEWDMEREEOTRICH V) | [HIRZ Wi % 3 % & IR K 6 5 D OB SR S
(Ma3a=7 4 I12RBEZBLSMAMZE] (CBPR) ICL>TY =YXV - FXxEFVEBETH I LI
BEC. EAERER L PSSR T2 3EMHTELI LR EE2FEILTCEL] L LRLTWY
% X9, HSEFOHGE MR L HBNFEERLIEIEAL TSI LDFHTHL I LARBINS,

B, AR THN IR E LRI ET LML LT TRZFhobiiis T, A4 D
well-being # & 79 Th A ) REREIVR I, ZRUTHIST 2 HEEEE LTO CBPRICEL XN T
WS EDBFONL, FRE? 13, CBPR2YEH SN AHHE LT [MERMEL b 726 3T RELHNR,
A MLV RAE VS A AP BRI E) & 0 5 UERD Y. FIICIEORRHIE, bk S & H
JA5ZENRARMRKR] THEHZLERLTWD, HIRIZBWTCBPR 28 A L7z HEWEEE1T-> T <
B2, ZOMIBOBEREOWMILDO AL 5T, TOBWRICH H2HEMPEERICHEH LTV,
PHETH S 9o AFROFKERIIB VT [ORHEEE LSS 2 ] (SN2 2 tFoWgELIc B Ww
T, MO REREO WM LA Hig L2 MlASHE SN Twb, SRS ORGSR EIN TS
I MR FELZHCEZEIZE 5T ) IO FEFEOHELIME S N RS H 5 2 L D
BHEICBLVLEYRD S,

2. CBPRZEA LHEMRED [HEHERR| ORIEICET D LIICHD DI

D &I, CBPR ®EAIIZ X 5, MWIRER, AREEREAZZRFER TN HIZT 2 UHOHER
FEAY TS A S| ORIEICE T A X ) I2%2 570 DOREZBE T %,

9, —DOHOREE LT, 74—V FER2MBORBEREZNMEICE SR, ThzE R 7B
FEBHRICL T BEESBIFOND . AL THEH LIRS W TE, EFIFEY . BYRLR i

78 | EEMEARHLAT T AR Vol 23



e, 23274 - I—=T4 Y ZOER® 2B LT, ZOMIBOBBEEELY H S 2023 280 flADS
A2 shiz, 2k, HsoRRREZ &Y - BNOWME2S & 52 2LEEZRBT5H0TH S,
F 7o, REEEE L O 2 HBHTIE, BBV TG & E e s RO EEARER IS D W e B SR &
KFAERHEE L Vo EZHIC L 2BBNERE IS 2 L. EHITRERNAZI) HAICLTHLZE
WESTEIVEWTEARAY MDPWREICR D EEZZOND, LT, FTIHHLY 25, =7 -8z
I3 227 1 OAEBRBICHET 2RICBWT (FHLOHEIMNG INLERIEROLE) », a7 x>~
N—= L EZEXFPTARN AR EER 2 EAMT ) ZTHHTHAZ L EZRLTWA LI IT, ki
RL72& D) g0 = — X2 IR Z 58 A L. COBBYEROFE 2 EAHRT L, Thehof
BRRoim Az L L) MlAE LTHREL T WREZIAT250THH 59,

DEIZ, ZOoOHDOMEE LT, KICHRL72L 92 CBPR ZEMRZELY ML 2% 5 W YD W S
L5, CBPR %A L7 FEEE TR D DI L T L 20D KEIOL ) & TRPLETH S
TENFITFOND, FhUE, ZOX) B MAICKEEDOBMAZG/-E LT, KREOKE RN 4 4E
BT ENTWL I ehs, MUAESRHWICERGHICSET20EWETH S LB TH
%o Fio. RETBMZ SEIZBW TV A IREMBE RGBT 274813, BEMBEREICBT 28
HL PR TEBT A2 EHREEWIRIYD 5o 728 ZEARZIIBVTIE, BIBEFLVE LTAERT
IS2HAL OB ZHEIR L TB 0, KB H2RNTHE, o528 E 2 5L, CBPR Ol
ERICHEDOSW 2RI L, 5T ELZLDICLTWL 2201213, CBPROKEZ# BT 2, RO
AR R TEI O IRDL, MU CREIGE 217> TO L EMEOWEIRN Z B F 2. T oI ERU#HE
(WFEZ P OHEH) KBMEUREE 25502 MAGLELRE, ZNENOWA LT AN LIZHEIER -
MEMZOREI O WAL EE EZ D, Tz, B DFEOFRENICEERGEEICSME L7220
B2V L ¥ I F— ViIHEIEIC CBPR ZVEA T 55, FAEPANE D728 LTHIHBHKRIT] X
AN BAMAEZ DL DT L, K VHEOECAREAFEFHE 2 EMT 5561%, FHBEETORY M
AERIRE TS, YRR KRR E IR ZRE L, ZohTR)HATH L TREEICOWTO
MEt b LETH %,

WIS, ZOHOBREE LT, 2ok 2H@nsEiEkEL, MR EEREREL-bDETHI LIION
THMFPLETH S, LICDBRZZ LI, BEOKRFIIBI 5 AREAEEFZREICBWT, H%ED
WHELEO7ZCBPR 2 AKEAT A L34 OWEENIBESNS, L L, Fi#lILEEERTSH
HED BT, PRERECE (AR 5 PRl B o 6 A R A R R T IR E B O E L YUER L L OREN
TWb [T — 7 ROREREISE 2 CHsZ 72 A 2 2 b L. ZN5OTFRRIRICIANT 72338 %
BT 2800 k] 2M57:0121%, RMEREE RSB 2R H [#%] oFBOALRLT, 2Lz
EHAEDOFEEMERLHUBHGOWEEB & L TORYHMADRNTHL LEZOND, TOBE AT
JER BT 2 5 L. WIMOBHEEICOWTHL2IIT 5 b0, CBPR ®—5tE L TElli S N7z iEB o R F
ZEHET A0, COEBRBRICBIAEREFAEOHEMEHACHBOEZR LTS AT 5D, CBPR
WZFAEDZET ZBEOREEZHSPICT LD 08, ERET —IRENTREEZO XD, TOXH R
DHAZERT AL IIUSZEMITICBITA CBPROLEF Y A2 EMTHILETY D)., 5121 b
MENC BT 5 [Hgdb At OAIEIC CBPR 28 AT 2BOMAOERICHFESTLH5I LI 0%h 5,
INLDZLEHE R, MRLEEROFEEGVEINTL7-00ENEWLNIITLILHEETH S,

3. AMREDRFERE

ABFZEIZBWTIE, HEI0EMIZHE1T S CBPRICET AL 2R E L, Thoo#zRIL
729 2Ty AREEAEFRETHE I CBPR 28 A L SEAY [t | ofIEICE T 559

EPERRALIFZEAT 424 Vol.23 | 79



WCh 72D EE EE L7z AFFEOMNRE LIWSEm i 7L EF I b o720 L L. DAHE
WZBWTI, E5I2E L OMBMEERIER SN, @sUESHEA SN TV S 2 EPHEN S, RIFFETH
HLZZWEmid. L ETro—LBbhs, $72. MBNERONER LGB IZRE SNz
DOTHY, X2 5 CBPR #EA L EEEHOLE LR TS LIIRETH - 72, 5% FHED
WO AAREAT> TOBIEERFNCEH L. BHEBNWEERONE, HiERO#EE, S 5IEHEEIZOWT, X
DRI ERZ EHWFETD 55140 WIFEam LN OBARD GoOEIREDNE LD, T ) ¥ I %241
720§ HHITL 5T XY BAERWRRRPEONS L)WY MATVLE 20,

VI. 56k

AWIEICBVTIE, DAEICBWTEM I TWw5 CBPR # W/ EERIGENC B3 2 58 X % ik
THLIEIED, ENOOHMEFEHEEZWSL I L. 2D 2T CBPR #EA LIS ER, AR
HFRE PR FRFPERPZN AT 2B HOMENERE Mg Ats] ofIAEICET L5027 5
72, EHICRENSEMFEEEEREMELALDOL LTEMLTWL 20D EZ IR LT,

HOBEIZBWTIE, FELORE - BEEXZALIE, ZOAL LM T ERERT L & L%
M XE5 e, @R BEEWRZ LI L, T L TUHEIA RBEGRISHRLL TV ZE, Lo
7o bk & T MR RRE S HUIR O IZNAE L T B [HIS AL | OFEBIDTBRBEORE L 25> TWw 5 DI,
ZNOHITHUL TV 72D121E. NEADDLRDBDH I EDRLEL ENTVE LM S v, AR
FlZ2HIRTHL0L LT, %A LI 2 F0ERT 2 0L LT, HilER, Mg cHEERE
Bz L Cw o REMSFEOFEME, P4, £ L TOAHREBOMEES MBI L2205, Thbof
IR L. A% @ well-being & N % L2 5 HIOAIAEICEHBKL TW & 72w,

5| AR

1) EAGEE [HRAH - T L | Mg R FBAR [ T34 a] oFEBIZHIT T (Mo
W) | 2017

2) WM& XA [CBPR &3] [ fRfEI2AE29 CBPR — 23 2 =7 4 M OFEH) - Fik - /38—
M= 7] RS, 1-11, 2010

3) 2019~20204¢ FERFFEIG BhHEAE TR H & [20204FBESE 1 Wl H A MR 4 &b 3 F — MM TR a2 1l
HEaOWRE % Big 3 BRI - F2EE L E O T3 CBPR — | [HAMISE#=AEE] 24 (1),
50-62, 2021

4) JEAGHEE THIIRIZ 30T B PRAERT O PR EG BY IZ B3 5 Faét] 2013

5) EAGE [EEMSEERFTOEEICHTL2IENA4 NI 14 ] 2021

6) MBANL, WEIRENL, Wb, R, MR, EHSCE, FETEREO D BRE, R
fifi [ARZOMIBEHEFHE T 573G ER OB 33 competence (23 20%8] [HARTF
JUM EB K% intramural reserch report] 7, 35-42, 2009

7) RAF—, HiHE— (Y HH#FHEOHELES L CBPR (Community-Based Participatory Research) ]
[PeASVAMEFaryv—72] 10, 21-32, 2018

8) WIHET, HkHiiE, WM& XA, SwRRE, REOE AR, NMERT, AR, KHEMT, HEHRA,
INIFFEIET-, ANRRREH, HiisE # CBPR iF%84 [Community Based Participatory Research (2B 3
5 WL ¥ 2 —] [HR#ENZE] 39 (2), 4154, 2006

9) BREE LA [HAROHINEHEFIEIZIMIF 72 CBPR o & 38 [F#rse] 39 (2), 1922, 2006

80 | EEMEARHLAFJEIT AR Vol 23



10) B FHSET, PEE, LRk [CBPR WI7EQ B & 4 O | [ @12 472§ CBPR -2 3 =
=T 4 ZIMMOIGE) - FEiE - =M= v 7], EWRIEDRR, 6069, 2010

11) FRJE & LA [CBPR O F | [ ARMEIZAE A CBPR- 2 X 2 =7 4 ZNA OIS - i - 73— b
F— v 7] EEERR, 1235, 2010

12) Seino Satoshi, Kitamura Akihiko, Tomine Yui, Tanaka Izumi, Nishi Mariko, Nonaka Kumiko, Nofuji
Yu, Narita Miki, Taniguchi Yu, Yokoyama Yuri, Amano Hidenori, Ikeuchi Tomoko, Fujiwara
Yoshinori, Shinkai Shoji “A Community-Wide Intervention Trial for Preventing and Reducing
Frailty Among Older Adults Living in Metropolitan Areas: Design and Baseline Survey for a
Study Integrating Participatory Action Research With a Cluster Trial”Journal of Epidemiology 29
(1-2), 73-81, 2019

13) AR, SRy, AAR, ADNIEFHIEHSE, HEbF [ETEESEBIC BT 2 s < D ict
- HERESL  Community Based Participatory Research (2 X 2 REE#LE [FHoEME=E]]
IR E MRS 14 (1), 27-34, 2021

14) HHET, EERT [104EKRL Z0HhL ., HERTVWE ZAIERRT 5 HE - LB Hs{EROI 2
HVERIEHLXE T 07 7 208K ERVE] [RRAGE T 75T v —F ] 6 (4), 391-398, 2014

15) EfGAE, akdif, RILOAF, AAEZS, KB, HARY [EXHOMBEZZH D00
BoOMBE -V FFTI94 7%2F25MRBMBT a7 I 2056006 -] [Hdafmd], 26 (1),
159-168, 2016

16) BAXMETF, AEEEH, HERT DEBHBOHIBEIE T 73 AT 20MELZD S LT - (ERFEAD
HEXE~ Yy 7R EFTOT O R — | [T 26, 71-79, 2014

17) fAAEF, HEPER, FEREAIE, FIIRT, IRERE SEEE WOEE £20 [EEox
oKD Ay M =7 OISR L OB ] [TUNE#EMRHR A ] 16 (1), 51-61, 2016

18) & fA¥, MRiEsel, FEmT =ZWEHNTF [RFPUBIEERE o703 a=2T 1 - I =T 1 ¥
FTWEBTFETCEKEDIDDO Y = v )b - Fx EF IVEERICET 2] [HARKSREEG#EESE
6 (2), 168-177, 2017

19) RAE, BILER [ a0 )7 4V ZEGHYEOTRAT & BERMES] rila a2 4 L 2 EGE
TIXBT 2 KMo RBBESEEITHE O RS OXE] PEEBMEFHE] 32 (4), 460467,
2021

20) FHBEKE THIRAIET 7 2 A 7 A OWESE - RASHEME IR S N5 5%H -] R - 178 - Bk
Oy A7 2 oOfEgE] [EFEFAEEEE] 29 (1), 97-105, 2019

21) W, ARHETEH, HNF, A RTES, HIIEEL, RWZFEH, BIIEET, ARELL ke,
ARET, WiEHSE, BIFEH, AR [EEERRRAR I AMER T 7T 4] [FHiE
FREARTZE] 18 (1), 20-29, 2016

22) HARBRBEFR [T727va )V —FIHT2mXOEESHITA N4 (%)) 202242 7 6 H
) 1, 2022

23) EEE, ALHEE, miEEL, M, WEAT, B, SULKH, BRhAET, BRIER, K
B, RREEESL, FrEE = [RENTEAEEREO 7 LA VORHE L ZoMEER ] [HARRKS
HEMERE] 67 (6), 399-412, 2020

24) ZFRE, HA, EEERK ML, PRI, RS, HHEEHER A, HUE TR
mIBEOZ AR A2 B E LZ10BRHOBINF = v 7R [AXIZTF v 7 K] ORFEICHET M
AT THARSRA AMERE] 68 (7), 477-492, 2021

EPERRALIFZEAT 424 Vol.23 | 81



25) ULHETEHI [HE&EEIC B L 2B filA - BFZE L BABIHE HAEFOREDHWADILH JAGES
(AARBAELWFEMBIZE) 70y 22 25 ORI JAGES (HARBAEZNFMAZ) a2 by
SORBE] [V2AF)VAMEFarv—74] 10, 113117, 2018

26) TIIHESSE, HREE, EREE [Ty —8h7a3 225 1 OfIEBRICET 2858 (55 2 #)
AT AUN=LEEEHHP TR RASWHEER OB - [23 2 =7 1 LHESH%E] 11
(1), 56-75, 2007

27) HALKEAL K T2021°4E 1% - JEIE O T & — EHER =AM 3 4R BE A242E ] 2021

28) JEAGHEE [ EIAEHE B ] 2019

82 | EMEARHLAF TR Vol 23



x2 MERIOBE : [ORFEREEEICT 3]

FSLD
%A

B %

B

F—=

KEHBEEEOEHRE BT 7 LA VOTFR LRI DD
DHIFAERLERDONARE 7 5 X 7 —3Bz 23
Tr7Yarv)—FERELLEMRIIOVWTOTY L V&
N— 254 VA

AT A TR I BT 2 MO < DI & T 72 BRG A
St 22,

-Community Based Participatory Research 2 & % R E %
A [ 5o EE] -1»

BN HAAER S
il | Journal of Epidemiology, 29 (1-2), 73-81, 2019 R i A ERE, 14 (1), 27-34, 2021
HE | - 7V ANVZFHT2HAIMA D =X L0/ EEOAMME | - REFFLANC X 2T HABEEERIcBT2 [£5
DOMGE, MBI RITT 2720 0BE4ZW 52T 5 ORME= ] 12OV T, ERFEAOMIBEOL D IZTiFz=—
- HAROKREHEICBIT S 7 LA VTR O T b 54 7| XZid L. BmEEoRL2Es
T 5
Fik | OX4ethig - KHIX ORI - #RTTHBE S H
OWfge 794 » - Ofge 74 ~ -
cKHRTTARY =7 - 7ud =7 b - Community Based Participatory Research # » & 12 L72&
- KHRXAEEOSELL LOEEE IS 57 5 A5 —IMME | BRI
FAL L BR 2 participatory action research Z#& L7z | Off9e )ik :
A ABFSE - REEZOMEBATOD LB L5 HOEH»S 75
OWrge ik [FHLORRE] oMBEENRE L. WAL v 52—,
18X D) B IHIX E A ARE, FRY OIGMIX 2 X BEICH | ZINMBE, 74— A AT V=T T4 A h v ay, HHER
DAFF, 155008 (A ARES000%4. X HETE7500%) x4 | HREE
ICHAE R R 2 & Tk - T— 8 BRI
< T M AR AR SREEIRTL. ATEEE. 7L A vk
B (FETY M ALEY) . BN - LB ER. £
FMOLZHYE BIRIT 7 b A 27%2)
%1 FE7Y M A LHEHE Fxy 2z AMS (CLIG) 55,
T LA VNS (CLIGHREZ4 T LAV EER)
2 RIRIT Y b AHHE  BRIGE) - BB AR
BoZREE. O HERE
R | O11,925% o mE 0 S5 (IMIEET6.9%: i ARET6.3%. MR | OFIEENC BT 2O Y Oo=—XL LT, UWTForFT

BET76%) . 11,7014 12D\ THHT

OF3743+555%. H1485%

OMENRZEDN— AT 4 VI -

-HREOSMG LKL, MATFOSME L. MEFD R
<\ B, B, D oL AN R L BEED Y .
1M EORESINE LTWBEADE L, HEkiE &
i3, DVS*3 & FFS*1 DA a7 A&l

% 3 DVS : &SRS ARG

¥ 4 FFS: iBPUEER a7

O% \ILEME DR HE

c T LA VIREEE IZIFTXCORRRM 7 7 b 23683, &
MEBEICHANRT AR TIAZICEL, BtXK & CHEX T
13 B

- WMBEEOSBME E LT, AAROBME X, oAk
—fHICEFEZ L7220, %2 LA Em»vE< . Tt
REDKHRDL o720 ZOMDOIRIETIZAEEENTED S
ny

V) — 2%

CHTI X FH T [FE TR/ T B Mo E ]
[Aa DR e 20K [FHETCE2A LD 2 5 ME] [4
WOHTHTTENTE 2 HE%Y] (Mg coifB)
PHDIEDY ]

CHHE BROBRET = v ok - [T e AT - e
TH~NDRDOE] [7 V4 VR OBASED FRICE S 54
OB MERIH T 2 A G~OFL] [H ARG~
ANRT VTR E] [k L TREBEIC O WTHUER B
B LM OS] [HEATORRDILDY ]

CEBROE X IANDKIFICR I ENLELE VT
W] [H S ROREORBERAETOIRY K] [t &
B DBEICHN T B AAERANDOLROE] (&AM
PoDZIFAN] [T ITEDLBELANDT 7+ X]
<RI & G (AT X ARG A S — b & o] [
IO Z OZHE L TH] [BHRSAORBEO T &
HH] [B55 LLESR oA K] [REER & Oft &
Hwlo#E] Rz A1)

S REAMEE  [EER TR IS B U B AR A A ] [A
RERICHT 2HBOYT] [Dhr D 2E LSRRV
BodToiK] [HEO/EZIRY K1)

MHEk12) 13BN, T IE BARER £ KR5C,

JENEAR AL 72T 45 4

Vol23 | 83



R3 MRERLOBE : [OFtEE D WERT S, OFBEFMLERT 3

a2
i3

E ik

F—=

104E % d 205 d . fEHIzvE 2 A I EARST 5 BB - LB
WHERDOZZEVRIEH LT s F L08R LR
%14)

REFOHREXZ HVDODOEOWFE - F+T54
TREZHIMRENE 70 75 AOFHG ML -

EH | HFHIETS G S
Wt | BRAE S THBIY ¥ —F )b, 6 (4), 391-398, 2014 AR, 26 (1), 159-168,2016
HIB | - @WLE265% O A HIZBW T, BRAZERESRAER | - TR 7075 A0fE, HEOBEA2LHS LTS
EE ORI, LERFICHBEREIC ORI LN TES | MEREDL I B LZY. Tur s ANET2EHZ
A2, BHEICOWTHERPIELSEBTELEETN R | DIONRBMBEICE>TEIR LN EERL, T
MEEWY) ANZ70 75 L 8HERL, 707 520% | FF 75475 TICeoT [#U0DaIa=F54] 1 3ED
fith. HEROFESOELL S ZFORF L HEEZ BT S I BREREF OO, FH) LTI 22T 1 1ZIIHR
DOENTVBEDYPEHENITT S
Fid | OG- Al ONR:V X754 71T 27075 28ME
OMRE AHICBVWTEBSNZTIZ TR T 2SN | OBl E: :
AER CBMBERED LB L - EEFRE BREINFER
OWfge ik : KB 7075 A& mEskT IR MERE) (HEoAlE - ) (Bt (2bhoik
E - PHELORE) MEHEEE) 05K, V=¥ L
K= MRE (REOHR— ) (KADHER—=F) (KW%n
ADFER—=1F) ©®3HT%HH
TR ANBEERBETOLORBMEICE 5 TEH K
ULohizd: 77 28K THD [RYVED ¥ — b
@ HHFER 2 H T
W | OFEROFESOZEIL OBMENRED X HITELL2H -

AEROFEED, HHOELWITER LZEM» S, E DD

Db )RR b OFEM, A0 iEE) & E L NFICE
LU, EiE o AELR T &b OVEE, SHREFZEZRI
BEOPER A TE

CAREHREE MRS S R AT LAY 4 3
H M21#BRPETE2EATELTI[5MAELEE) L%
CLRLAELS RV TITMEIASTOZ LIZHS TR S
[I8HF DR HREZ L IIETE Do TRDEIT S

N @, % bl N o 1= § = F Dl oF 2

ORVIEY ¥ — + DT YT ANEEZIBFBINHIE -
TEIRU SN

(B 22T FTiF7zv) (V=7 THLAEI LD
LX) (RERS— M F—3OZ L 2EZ W) (£
ZHhE (LA ] o)

84 | EMEARHLAT JEIT AL

Vol.23



LWL AV L—F - b LT D T

L9621 2 (ERAC MY 2 7 T2 [ (AR 26320 -
L3O

UG LRI LY N TR L -

e T Heg a2 84 2 %S 2N

UM PNEMAEWELT NBHCTHEIFNL 0L
HE AU (R 16)

HIE [ FZOMEL
SGHWOREIMZUURIYLRILNG 0] —(ELK -
C—TALALOBEHTO

BHICNAE

CUEFLNGECRENG L] [RSEANTEZ T 2
oI TQREOAWYLOAMNELOREIZ |- (LK -
P—TALAVOHER 8 0 EO

Y

SUCTEYYFWEEH "V URIUI YN EHEO®
=AY GAUEERENE QU Y 8 UR2IEZ S 1k -
Y8 ERMH : | —4 A LPHEOPHRNE L0
UMD ¢ H

B ~1 D2NCAFEFHOL—L (A ELALLOLKHY -

[t RIF VT - COW A QP FH Ay ILEK
SENE QT GrACHT RN BRI I 0 R — CHERYR
FUBRIF 2R R H o ¢ @ @ NI R 1 REHE 20
SR E Y HOHONZOFHEE - WAL GIE -
Z
2URMAE ¢ Qg R R T Y R O >
URWRH Y R [SWBULEL] ML -
-y Ee)
delr
MEN G AW E O T2NL 6 A —£ | =@ty - £Y - T
MY @AY LW BRI MY IR O WY
® “HUNHEY [SVULEY | WHNHO 0 2HIE
YLV EAEEE IR 3 MW CTEEREON
CNHEZR2ER 27 LB B L 2L 2 HO -

1Y A —4

T (VY A—LWHME (¢ "Ya—w¥HEY
(2 CA—4BHEA (1T 02V thlt— & 2 XHE
HEEW I TFORE NLC2HTTEHORYLLDFED
NV T2 [RZNEHSER Y| R (8
HoTH] THEML] TIZO~ELOEN - B3] [22
0 MOTRZEH] 58T ] (LR TEH - Ao
] [ABNFHA] KL CLTHRLI L) L2
CNLA—4THETHEL LA —LYHBLOYNR Y £
MEEMONG T EOHM g M T8 : my g - M-
EWOLA—-HTH

QHWHV RPN OoHATHOMY SH0MiEY £
HERHE CHEOLA-LTHOHWM T RIAN VY 0T % -
HEPOLW Y T I OMA) L ¢ 2HXT

B L OWRPI OL YR T LUR HER WO
YT O X 3w H T R MR O F e ke - 8l T 8 -

CEBOLE—LOREALLO CEEREHOL -0 «%O COREMMNEETHO | W
ML (FH1 FH) FE—-TA42 )38 WD NS NEM O 2 3 UKHT
B — 4 2 LN REMG LAy L~ - b LoT 0 - OERETH WAL UIHIEWEZONY  BY MO
T2 EWM O M ORMUHEL 2 b L—F - VL & 2.1
STICXYAOLOHPUFOLEWEOL LV L VGG HE - (I P2 NCRMESL - | 2 —de o] L2 EWEEG N} [L 0 2BFEET] &
—Y - bLoTIC O VEHTOHEENY YL CRERIEIE - HHER WG LR R BRES - |2 THZ M PN "2 T A RE L CWBH O -
£t CENES -2 R APOE R N MELZZRESMNHATEHOM T 2 -
(AEA LAY CUDNHYUCHEALQ AT XW H | HEEYSIHESHSE W a2 1)) - DRI OERO
WBEY DNHEPLECARLAVL— - b LoT D - | I IR UIMRRL 2 (¥ 50L£—0L LOHMOT AW0c2 L HE
RO | AT RN CTHEZ (MdD0) RYEMREZEW - | SN HWEEEREVGEEYHREY CHETY Ry
BG4 b L—s - bLoT 0 BFHENO DO | % CHZRINEW CNHEWC L BB ANV FEHNO
(Y0OVEdY) XIW V : ¥RZHO PEE W AFHO (YO09TLIY) MV : HWWHEHO | FY
CENTE AERAN o) ]
X AXA—CBHPGTNHML VL= - L L=
TYCXMEFHOH LR LAV L—Y - b LTT Y LM 2L FEOHEHEOQ O > W LM T LY AL LT T AT HEHON VY
N £—b (2 EA L LYN@YRAY - THILPE | ZHF TGO Z WO IBEHEEOO >CEMY [ MUEXMYHAFEOENNY Y2 CHEEYFEE D Y
CNRLAVL—3 - VLT IONVKAM Y QUEREY - | PS¢ T 2R GHTOUWEE MY Fe b B EWE - | FR2EMPT D OMAMEONF KRV HRY - | H
LT0Z "LL1-891°(2) 9 "o LHEFHMBIYH 9107 ‘191G (1) 9T ‘FaT=t Y Th B B s 2102 6L1L ‘92 ‘M L LhsE | i
PP > QEEV Y H QLI | R
el
GERIMBU L AXF AL —CORYOHFILEF Y 0 - L AOLOLEWL C 2BETTHOY
TNLAVL—3 « J LTI OYCHRITAIGHEGEEY GHEMOY IHHEEYO L — L] ¥ >CEUOFEE | TYH - 2 MR @EHHO T LY A L LYW OERR | 2 —L
¥
S WO S i

TEYTOL@L £ HIED @] : BROEKLLN v 2

Vol23 | 85

JENEAR AL 72T 45 4



86

&5 CBPRTHVW EWShTVWBEEFECIYHEH

HH Tl e R D A

HEFSY | 7LAL 7 LA VRO A A

FHALY | THTAR - k. BANE. B, #iE, & FHORMEEOEE

FHHSW | FRAE RAVECT 2B 7075 LD

ERELY |2 FF T4 7 IYFATIATREZDZHRBINT 07T AOEN
Bk 519 | BRRPLHBENORE, R ERNDAE WIRWIGr 7 2 AT A ORI, B~ v T OVER
ARG | JIHIE, S efs. RHAVE, s FEEDOITLR DI D Ry M T — 27 O

ETFLY | FETARE - L dIa=F4 - I=FT4 7 (FHEV) OFEM

EEARALITZEAT 424 Vol.23



MR/ —FhK

ICT LBt VY 2RlATbEIARGRE=F) V7
—fg s, BIE R, RVEREALBE e BN O LEiE -

A B, R E R
SR K

L=

RECIIERE AR RS, AT HEXER Yy B, @A K2R R eI h EIc B W T F
) =T OREESVFRLZ2BHEAR T -5 (K. B, HEEE, JH#) (SHFRL TRE LR
W 5. ZOME, WEIZOVTIZMAZEWIZRB IR, &R LTIRRE ZENIZ R 72,
FRICH LT, K. HEEE, BEICBCCHLEDOMEAMBO 2 H5 X ) Vs 25 Tz, KIS
DWTIHEHHEICBNT I CRERBESOHE L A—RAICBWTHREREVDTDH L I LADI-
720 TOTENDLIIERGET— 7 % BEWERIEHT 5720121, [KRET2OOF =5 OAR TR L, WM
W VWHIT TORENSLEETH B Z LAVRIR SN,

F—U—F:RJBET—5, wZRE, 750 AU -7

i

]

AR, BESFICBWTRART =S OEHMER 2 EOT0 A Y, BlzIE, Sike FERE? S OERSE
ATFRY . HEES B bRkFR, Q. KEOFHICX 2 BEVOARE - MEEHANOWHZ &0
BfFshTws?, £/, ThooflconwWTHOR 2358, EvrF—2 L LTRRET—5 %I
#$£1., #1 & IT (Information Technology). IoT (Internet of Things). FEME2E %2 N LHIREHAM & D
HMAGDLEIIL 5T, INF CRERFEORBACHEEMAZ D ICTH, EREEAN R INTEEE
HREIZOWT, TOHMERRLL, ZOEEORZL - HElbz HIFT b o s & A Tlihbg, FEEEICHE
W& Society 50128 VT, A~ — MEFEL LT, D FE bR TR EEL, SRR LEDT—%
ENTHGE, BRT 4 7 2ARMEETEILLIE LTS Y,

—Jiv A DTNV —T13, 2018FEE S A& TR, ERY E BRI I BTt —
TOEBEREZIT> Tnbh, TOFEEIE, HRIIBIF 24 ) —7THEOIRE SNEERFITBWT, F
V=T OEELRAEERDO DO THEF 2=V TOREDT) —TOHEEEZTLLDOTHL, TOBFED
e, FARICHB L 2ZICOEDLS T, Tho 3HTORRERIRELSBER-THY, Wb, B
geFrhE. ER A EOMETEFNRVA, ToHBIEN S~ Tid%w (Fig 1)

R DT T AN, BREL EORREEVIREL 5 2 5. Lo Ty RTINS 3HHOA
SIEREFLETH LT, TOREOECERFTLIEZHME LTS, AIFETRA Y —TOHE
EWNRETED, ZREMPHPORELEETLZDEFY —TDOATIIEWD, 5N DIEH
FPEIE < A O Rl BB Z MG T 5 ECREARARDDOICLRDLEZOND, B, {5,
E W7 ey EEERALTZEAT FE I IZ /BT R AR B OE T A 5HlSR IR E SN TBE 563, 4. B
BRBIZNODVPRET LT = REECEFE K L2V Db hroTwDEY, Z0d, ek, 20

EPERRALIFZEAT 424 Vol.23 | 87



SEIZHBEORS B ZE 2 %E L, ICT (Information and Communication Technology) #{&H LT
HEETRGE T — & 2 HU$

L7

Fig. 1 FU—-TDEBERNR. BFEIZ2022F 2R 8 HIClEE L. Z»5HHE. ER7E. BMEEUMERTETSH 3,

W5 Ti ik

AIFZETIE 3 BOREBINEE 2 ABTHHEME. METHER S . ERERAT AT P IS E L. <5
MO 21T o728 [RMEIERHI0GMEIIT V. Fedkd 2T IEA, ik [Tl BE [%].
W [ux]. & [ ], J8# [m/sec]. W= [mm] O 7 TH %,

RKETHWS 57— 7 ORI M 1320224 1 A29H ~20224E2 A3 HTH %, B, BFT— 7139 —
INITHERS - RAEE L. R HHERRREIC 2 > TV 5,

s & B5

DFCid. B LSRR » SR OBER & BES R L E 2 5N bR, B, AR, JaHE
WZOWTT = 2 T o 7R R b, b, MYOEFTITIINED BEZLEZ 5NL05, HIHH
WKCBOWTHBE 3 TS 0 mm o770, KRTREWKT 5,

Fig. 21257 — % ol & L CRMARAIIZERT hE Tl S M- Ko R M2t E 7R3, Fig. 2 (a)
IAER A HEE, fEmE SR E L2 oTh ), F— 7 BURHRICB W T 1 ASLH A D [l - 72 2
EORTHENS, B, MBTHREREPEEL TS OB (202245 1 H29H ~20224E 2 H 3 H) O
BRRICBOTRLEL 720131 HIHD03CTHAH I ERPETFT— 7 EBALTWDE T, E5I2,
Fig. 2 (b) & (a) 2d &1 KMEOFHZTEEET T T TRLIZBDTH S, HEKAIRITS ~ 7
OEICEI S, RERMRIZIS~ ORI S b 2 L 2bh b,

(a) BRIIF—4 (b) BSEC &0 TiafE
o
O 4
—
-]
4
M 21 1
L .
g |I”|I||

o, ] I . I | I =g
£ ||| l
4
_2- J
1720 130 1/31 2/01  2/02 CHAMTINON®RQHNMTNQR BRI
datetime hour

Fig. 2 SUEZE(t, (a) HIFADKERIT -4, (b) BHXIED I OXEEHDOER,

88 | EEMEARHLAT TR Vol 23



WIZ, Table 1~ 313 LEE 3 oMBNIZBIT 5, Kilk. B, HEE, B E 2R HREEL R L
72bDTH5b, Table 1 ~3iZZhzh, ME. ERLY F. BEGIIEHHEDT— 5 Th D, S
HigE, JlEICBWTiE, TO3MTRERENSHHAZE L2010 LT, EICOWTIIRE v
BoNehole B, EHNT25%. 50%. 75% 1325% % 1 )V, 50% 7 4 )V (hJefil), 75% & 4 V% &
WL Twb,

INHDORET =5 2N BT e, T3 KRSV T, 50% & 1 V3 5 Tl131.7C
B2 L0 LT, FRE. BIO, BUEEHFEITHEICBW TR I TE FTH->TwWh, 512, &
BAdmE RIEAMIER T4, BEFAMICOVWTIE3HEEDL S TCTZ2BI TV TREREVIZ VA,
ZHUTH LT mRAIR TR S &R RALE R AT E IS B W TiE, EREN, 29, 28LEVATAW
DI LT BRTEICBWTI 408 REREWDDH L5, WEMB2ENMTd b0, 586, 1ERE
DOWENTVEEEA, ER 7y EOFEREDSKE DD 5, RIS E L5 2. ZOEIK
EVIFERERIHLLDY, LdoT, ARFER MY FRAL AL ETHL TV A RN D 5,

HEEIZD W CTREMAR AT R TR E D A25% 7 A VETH 0 Thb. ZOHENE, EYEAEHLFZEH
HEIZU G ZEEICHEN TV 70, B THLHEMEPCER S RX D DHELDOASLDIFIEL, —F T,
HELPESNLZD R Wb i shb, Tomid. %ISR HEEFEMEORLZILIZ BT
FIZHN TV A,

AR D WIS O JR O S HYH LD — T, AT ZERT HEC BV TIET5% & A )V T0.3m/sec
EFREADRD N EWDD Lo B AMBNRAREPFHEEL T L MEM I BT 5 P35 )i#133.0m/
sec FEIE, ABRREIIHBIT 5 FHEHIZ40m/sec FELRDTENS LT 5 LB EICBWTHIE X
N7 EGE2.1m/sec 1ZR RN EWHE o TWDE T, ZOEWVIE, [ARAE THEEPREIN TV
HWESE DB OEW D S DO BEZPRT H-0I2mDOEE2HLTVWAI LICERTAIDEEZ S
N5, Fiz, BRI T EICB W THEAT O HRE LR UL, WHPEDICHEINRTHED
BEREREZEZ HNb,

Table 1 MUBICH T BXRRT — 2 DERIKETE
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i [C] W [%) A [lux] JEE [m/sec]
P39l 0.85 64 11,601.3 0.7
PR e 72 227 134 11,868.08 0.75
min -4.0 41 0.0 0.0
25% 0.8 52 2,579.6 0.1
50% 0.7 66 8,067.4 05
75% 2.7 77 16,208.0 12
max 54 88 46,969.6 33
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Table 3 RAMERBUMEMPEICS B3 RRT — 2 DECRHEETE

Sam [T] R [%] HEEE [lux] JHE [m/sec]
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el 2 1.94 133 10,839.73 0.26
min 2.8 38 0.0 0.0
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75% 25 73 9,042.5 0.3
max 5.0 86 59,539.6 1.3
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