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The Perspectives of Store Manager Required Competencies Based
on DANP Model

China University of Technology, Department of Marketing and Logistics

1. Introduction
As the
vigorously in recent years, retailing has become

consumer market has grown
the second largest industry in Taiwan in terms of
both the number of establishments and employees,
and has forced competition among all retailers to
become more and more fierce. Retailers now
must not only emphasize “quantity” to control
prices, but also place a strong importance on
product and employee’s “quality” to create extra
value added for all consumers. Prahalad and
(1990) state that a

competitiveness

Hamel company’s

derives from 1its core

competencies and that these constitute the
collective learning in the organization. One reason
for the popularity of competency programs is the
belief that traditional job-based management
systems may impede an organization’s speed and
agility in the face of today’s globalization and
rate-of change challenges. By contrast, a
competency-based system should be organized
around the capabilities and capacities needed to
create customer value (Prahalad & Hamel, 1990).
The development of an effective competencies
framework and a complementary performance
management program provide criteria for
enterprises to select high performance managers,
to enhance individual growth, and in the longer
term, to also increase shareholder value.

Lawler (1993) highlighted the distinction:
“Despite its historical utility, there is growing
evidence that it may be time for many
organizations to move away from a focus on jobs
and towards a focus on individuals and their
In the

managers play the most important role as the

competencies. retailing store system,
front line management in retailing industry, and
should be considered as an independent decision
maker in performing activities such as store
operation and maintenance, product selling and
performance achieving, customer relations and
business district management. Furthermore, the

job of store managers is further complicated in

*Su-Mei Lin

that they have to implement orders that derive
from headquarters’ strategies as well, forcing
them to deal with both an internal and an external
changing environment. Thus, an imperative issue
arises of helping store managers to enrich their
competencies by segmenting a set of
competencies and investigating the influences
between grouped competencies in order to
effectively facilitate competency development. So
far, few works have discussed this issue.

To aid in solving this issue, the research
methods of DEMATEL (Decision Making Trial
and Evaluation Laboratory) and ANP (Analytic
Network Process) are suitable. The DEMATEL
method (Gabus & Fontela, 1972) is a potent
method that helps in gathering group knowledge
for forming a structural model. Hence, there
exists a need to extend the DEMATEL method
with ANP logic for making better decisions.
Therefore, the purpose of this study is twofold.
First, use the theory of MCDM to search relative
references and generate a set of store manager
competencies dimensions and criteria, and then
build up the dimension framework by using
DEMATEL. Secondly, use store managers and
retailing HR experts’ questionnaires to investigate
the influences between competency dimensions
and also understand the perspective gap between
store managers and HR specialist’s on the
competencies needed to achieve the aspired level,
the HR specialist’s standard level.

The graphs will be structured. ANP helps
clarify the importance

among required

competencies needed to better promote the
competency development of retail store managers;
it will be used in finding the original problems
among the factors to help conduct better selection

and training in the organization.

2. New Hybrid DANP-MCDM Model for
Improving Retailing Business

This paper uses two methods to establish the
evaluation model based on a new hybrid MCDM
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Fig. 1. Model procedures of the current research.

model to address dependent relationships among
criteria. The first method uses the DEMATEL
technique to build an NRM. An ANP method is
then used to obtain the relative importance of
weightings in preferences for each criterion. The
research process is illustrated in Fig. 1.

3. Empirical study for retailing business
Dealing in the competitive retailing industry,
all retailers need to have an awareness of how to
enrich the required competencies for their store
managers. This paper examines four dimensions,
i.e., Interpersonal, Business Management,
Conceptual, Professional (Katz 1955; Golec, 2006)
and sixteen criteria, i.e., staff leadership, training
and facilitation, customer orientation, team
cooperation, transformative leadership, decision
making,

planning and organizing, problem

solving, personnel management, financial
performance, integrity, emotional management,
achievement orientation, merchandising and store
management, product knowledge, sales
ability(Todd et al., 2009). For retailing store
managers to define their managerial competencies,
the influences among them and an investigation
differ

specialists was also

of how perspectives between store

managers and retailing
conducted. Our questionnaire was administered to
store

ten retailing HR specialists and ten

managers. The researcher conducted a
face-to-face questionnaire. This paper ranks the
dimensions and criteria with respect to the
importance of their influence using a five-point
scale ranging from four (extremely important
influence) to zero (no influence).
3.1 Problem descriptions

All retailers might have an ability to
establish their own competency model for high
performance store managers, but few are effective

in investigating whether and how heavily

weighted dimensions are influenced by others. To
successfully improve certain competencies one
should find out the relationship of influences
among those criteria beforehand. Another issue is
that there is always a perspective gap regarding
the competencies between implementers (store
managers) and planners (HR specialists). This
research discusses the gap between both of the
parties, and how to facilitate store managers to
achieve the aspired level from HR specialists.
3.2 Measuring relationships among dimensions
for building NRM

The study shows that from the retailing HR
specialists’ point of view, professional dimensions
business

are influenced by interpersonal,

management and conceptual, these three
dimensions. But from the perspectives of store
managers both professional and conceptual
dimensions are influenced by interpersonal and
business management. We realized that there exist
perspective differences for both parties.
3.2.1 The Perspectives of Retailing HR
specialists

Therefore, to improve perceived insufficient
professional competencies of store managers, HR
should first

interpersonal

specialists think store managers

improve in the conceptual and
dimensions, and that to better develop their
competencies, store managers should place a
focus not on the professional dimension itself but
integrity and emotional management as the most
significant influential criteria in the conceptual
dimension, especially regarding the criteria of
emotional management.
3.2.2 The Perspectives of Store Managers

Store managers believe that the conceptual
dimension is the one influenced by others the
most. In order to improve insufficiency in the
conceptual dimension, more focus should first be

put on improving the interpersonal, business
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management and professional dimensions.
Therefore, store managers think that being a high
performance store manager depends on how many
conceptual skills they have. To better develop
competencies in the conceptual dimensions, store
managers should take the initiative to improve
interpersonal and business management in
advance. In the interpersonal dimension, training

and facilitation, customer orientation and team

cooperation are the key criteria, and especially,

customer orientation is the most significant

influential criteria among them. Hence, as
customer orientation improves, the better the
interpersonal dimension performed. And as the
interpersonal improves, the better the conceptual
dimension performed.
3.3 Discussions

In this

study, we segment a list of



competencies especially for high performance
store managers by METATEL model, and use
ANP method to clarify the relations among four
dimensions between two parties. (eg., HR
specialists and store managers). According to the
evaluation results, we will derive several
management implications as follows:

Firstly, from the weighting results HR
specialists and store managers have different
perspectives, with HR specialists more focused on
interpersonal issues, especially staff leadership,
and store managers paying more attention to
conceptual issues, especially integrity. Secondly,
Interpersonal is the most valuable dimension from
the HR specialist point of view, meaning that it’s
the first portion to improve for store managers.
The DEMATEL graph demonstrates that
interpersonal dimension is also the most
influential factor among others. On the other
hand, conceptual is the most valuable dimension
from the store manager’s view, but when we
track the origins, it actually has a big influence
from the interpersonal dimension. Thirdly, both
HR specialists and store managers choose the
professional dimension (i.e., merchandising and
store management, product knowledge and sales
ability) as the second most important factors.

In our research, conceptual dimension (eg.,
integrity, emotional management and achievement
orientation) is difficult to be changed, so that it
can be used as the critical criteria for recruiting

the right store managers.

4. Conclusions
This study identified high
performance store manager required competencies

successfully

and the relations among four dimensions by using
the different perspectives between retailing HR
specialists and store managers. In order to
facilitate competency development, segmenting a
set of the effective competency model specifically
for store managers is very crucial to the future of
retailers’ competitiveness. On the other hand, the
competency model is not a set of independent
criteria; there exist relations among them. By
applying  DEMATEL method

influences among dimensions and origins of

the extent of

influential criteria were explored. It allows

organizational researchers to better specify where

and in what form synergies exist and to choose
the appropriate competency development
of HR
specialists, integrity and emotional management

strategies. From the perspectives
in conceptual dimension; staff leadership and

transformative leadership in interpersonal
dimension are the most influential criteria, from
the perspectives of store managers, training and
facilitation, customer orientation and team
cooperation are the key criteria and especially,
customer orientation is the most significant
influential criteria among them. The proposed
ANP method successfully weights the important
However, HR

specialists weight interpersonal before others and

criteria from both parties.

store manager highlight the conceptual as the
most important dimension. The research intended
to raise the awareness in retailing industry
regarding the perspectives differences between
store managers (implementers) and those of

retailing HR specialists (planners).

References

Gabus, A. and Fontela, E. (1972). World
problems, an invitation to further thought
within the framework of DEMATEL battelle
institute. Paper presented at the Geneva
research centre.

Golec, A., and Kahya, E. (2007). A fuzzy model
for competency-based employee evaluation
and selection, Computer and Industrial
Engineering, 52(1), 143-161.

Lawler, E. E. III. (1993). From job-based to
competency-based organizations, Journal of
Organization Behavior, 15, 3-15.

Prahalad, C. K., and Hamel, G. (1990). The core
competence of the corporation. Harvard
Business Review, 67(3), 79-91.

Todd, J. A., Robert, W. P., Dhruv, G. and Arun,
S. (2009) Understanding Retail Managers’
Role in the Sales of Products and Services,
Journal of Retailing, 85(2), 129-144.

Tzeng, G. H., Chiang, C. H. and Li, C. W.
(2007). Evaluating
e-learning programs: A novel hybrid MCDM

intertwined effects in
model based on factor
DEMATEL. Expert systems
applications, 32(4), 1028-1044.

analysis and
with

[554500] CERG24AEFE) AACK 2 PE Lo ATl = S B L O )



I O AR S R E SRR B 5 — &5

1. IZU®IC

N/ hes A NabSIpRAY =v ey B N s Tpea i
ISOYER & B RO S, b7 v 7 i#Ek
FEHE S TRBBELDOEWVFEE 725> TN D,

EHED F T v Z78nkETI, IR A0 R
ZAAERE O RN D, FERZIROIK PG4 72
RIE & 72> TND, ZO—D2DfFREE LT, A
VHE =3y b EICABR ST AR & T KRG
WD IRV TR DNEH S Tns, L,
N7 v VEnEERICLE T, TNHEFIHLZE
O RO BBIRTE ZAT D 72O ORI EREYEN
B L SN TR W DONBRTH 5,

AFECIE, ok BRI EREE T L
HZEERBD, ZO, ETIF0 el 2 E
5 NTy VEEORIRET VAR L, IR0 T
TelRIRE O REHZIR R L OMRAAIRE A A 45 X 9
e ERREREZ T 5, S BICKEISER % E
LT, ZNHDOHIEHEST2IF D iR O R %
R %,

2. IF VY farke R OB B E R YE

2.1 0 iR OET IV
EEESEZ ML D720, 70 filnk s

ITOHMIRETNVER T DX IIZEZD[2].
B, TTFAOEHEE LT, LT, (H)FX25(6)

KETORUEDRHNLL TWD HD LT 5,

ARAET OFN dut AREET 2 HE

0

IA

tO 1
t20

N O O I
AN ANV
IA

o > 0
o > 0
k, =2 0
2.2 R R AL

K

(D
@
G)
“4)
©)
(©6)

[ 2808 BMEERA T LT D F s s e
T, b T v 7 ETRROR AN SR
L LT, Bk b n bEES) bR uOfiE Rk
LTWA[7, 209 biEN brduid, #ICHm
D N E O 2 #iE CGEIT LA 2 1E
LCliit hoFuZz23tE L mThHs, nHo
B2, FERZERIT(T)XTHE S D O —fi%

ThHD,

"~ A N
Rilsps - e b XD

BESI

@

FEATHIA S & A faf Hl F COARDRIE 2 K& % 7= R
7 v 7 NE D AR, £OE LR C—F

ZZEROFEG &R L TRAHICR > 7254,

<

OFfFRzhERIE, K1 XY, ROE®)FRD L S ITFEK

TED,

tO lkOI
2nk,,

®)

FSYIDERREHEE ‘n

2. JRYTFTHELRM

BB koo <
9B 1R —— | EHEST
EE to 1. Efrt
DI

1. 5 RO T L

A Study on the Criteria of Getting Backhaul Loads

Keizo WAKABAYASHI and Akihiro WATANABE



—77, @Y Al LTS 2 AT o 7oA O
HEIE, M1 LY, ORDOLIIHKIHTE S,

forko, +Lyokg
n(ky, + ki, +ky)

)
®)FAB ALY, 7 0 fur & el L7 8ra Th
HhR M BT A5, (10D L H itk D,

Lok, < Loiko, + 1,0k
2nk,, n(ky, + ki, +ky)

(10)

10)=%, Mm% n 5L, R, B, g
HZ izl ko)A TE 5,

2t,,

k, < ( 1 Yy + Ky o (1)

tOl

S BIT, AKOtEEZ FEAEZ LT, Jw Y fif
e £ T2 HERRRE & i O AR 5
I O Tl R A ARl R 2 L A E 2 D,

F9°, AROEEIEEE T 5, I 0 e
FCTOLEHEITHRBEO X L 2 28 1T BDR
Jiit 0 frans EEEE OIS EE 205 O A TEE EDR &
T 5L, 2l ko12):=N8 X013 TEE
TX5,

Kan
o

BDR = (12)

= &

EDR = (13)

01

F77, TS R CoORSRE R
%, I D e CR ) SR T E CofE R (F
OO ERE) OFx A R D fifEEE AL BWR
ETHE, ZHUIRO14A TR TX S,

b

BWR = (14)

fh
(DXL % ko1 THIY, (12X, (13)X, (14)
Kz HOUE, 70 W2 ffelf L8 a SRl
2 BT A 50E, kOA5RD X HITRENS,
EDR < ( 2BWR - 1 )BDR + 1
(15)

TR e 2 O EE I, (15)R3k
ST DI DI, i ) R EAT O b D LT D,

2.3 [RAAIS S
BEESAIZRBWT, RBARRE ST, B EENLE
FEEGIWEE LTRSS, ZOET

[ Ay ZE L CVE, ZRBARD 0 NENk
DR L 72 5[4], ZDI=H% < ORLEFIIIRIF
wam ESELE 2T T D,

HEEFEFORMFEZHE T 270l, 22
T, 7E B FEBRICA i T T LT o
FEHPREE P L CEOND SIOEL, E£7o, i
AT 2\ 231 B B8 3 EBER ) 2 i 72 2
E D IR AT LT AT THREE I He ] LT
FAET D EOE L THD,

FEHPRAEY 7= 0 OE bmA S, A THREEY 72
DEETZ C &35 &, I ks Lgungs
DOIRFFERIE, 1 X0, Rko16):d L 912k
BT& 2D,

koS — 2k, C (16)

—J7, IR0 filikz U725 A OBRARIREE, X
1 LY, kOADHAXD I HIZEHTE S,

(ko +hyg)S— (ko + kepy + kyy) C 17)

(16 LA EL Y, 7 0 fi 2l L7255
FRAFRE S M BT 558600, 18)=Np &k H1z7e2 5,

k01S_2k01C < (km + kzo)S_ (km + k12 + kzo)C
)

=612, (18, B, B, BHT 5 LI
L ROAHYRUEFTE D,

S
k, < ( c 1 )k + Ky (19)

(19RO % ko THIV, (12), (13)=%& H
FUZE, 70 fr 2 il U723 A IR AR 23] 3
HEMHE, RDOQROKD X HlTRENS,

EDR<(%—1)BDR+1(20)

[RFBEERAAEZ - BRI E Tl (20)=003hK
NET DY GO, i D R EAT O D LT D,

3. HfEFER

2 OOEBREIEOH M2 MGT 5720,
— BRI S BT I e B X AR E
BRAAT o717, BEFROIERET — 213, HHAED
kT 7RG OIET — X =,

3.1 KT —#

H B BGEEFERE R 2006 FARIZIE, B
[E DU 72 333 JEEFFEE D 2004 FLEIZIT
BHEEER DO FERET — 2 AR SN TWD[1], =
OERIBIE, VORI — 221552 &
NTED,



K 1. M7y 7 EEHEETHT — (333 FHEH)

A TS FH(1000km) 3,460,071
FEHRERES FH(1000km) 2,840,575
1 b7 v 7 OFEB 1 A L7 0 OFEEITIRm) 154
HEEFEAGEE (1000 M) 1,675,280,537
g & (1000 M) 396,057,701

1 OB AT, WisEL, E
R, 7=V —Rk, AR EE AT
Thbd, ZD 9 BEMNFEIZOWTITEBE A
ENZOWTH, EENFEARHS, 2AARRT >
I WDV LT 2004 AEFEERVE R T o 7 il
DOEEREDOEIS 49.5% % HMNT T3 EL TV 516],

F 1 D OITFEHERREES 720 D58 E& S 23 589.77
M /km, A1 THEEEYS 72 © OBV C 73 279.55 F/km
EREEIND, T DDA FEEROSESERRCH
WAHZ Ll L7

3.2 EBRTFIE
B SEBR TIR O FIMAIZHE - T Hhii L7,

(Step-1) Microsoft Excel 2003 O —HRELHCE AR
ZHWT, U X NIFR 210”7 5 FEE
DT —H BRAESE, 1ROfHEET —X
D, ek, ASkouEkhE, Z2EE
TTHEEE, R0 SO GEEE LTOK
F HEITIREED, SERMCE 1 IRSh
72 154km (AR 72 5 K 91, R
OHIPHZ RO TN D,

(Step-2) AT v 7 — 1 DHIETHAE LT —#
Z 200 [El535EsD, 200 [BIOHMIETEET 1
Yo TN ERHERRL, ZHhEHRVIELTE
3V T NEAERT S,

(Step-3) ARk ENTz 3P TMTHIESE, £ 3
VR 3T D - — A Tl L= 548 %
HEL, KV 7RI 200 OGS b
¥ a0 o Cco2 e R & BRAFIGE &
R 5,

2. T —H
Item Range
ASROBREIERE | 1km~102km
e e EA THRERE Okm~102km
It ) Telpnk e | 1km~102km
AkofdffER | lke~10t
I 0 Al E R | ke~10t

% 3.3 DOMEr— A

WD AR T, ASkOBEO A2 21T, R

Casel | | pzeifT L5,

PRIFIGEEEIE S BB DO A V) T 2Pk L 7

Case2 | %475,

FRRADRIEE GBS DI 2 D i el L7l
2119,

Case 3

HEICHT=- T, Wk D M T v i,
TS EA DR FERER 2t OHD, 4 DL O,
10t DLODOHFIND, BRI NT v 7 ik

RTEBHLDOEREL TS, bT v 7 OBREIE
F 4 R TEEEFIAL, C02 PEHREIZ W
TIX2.62Kg-CO2/V v MLEFHLTWS, T
HBOMEIXAART VAT 4 7 AV AT MMhRAFR
DIA RTA AT DTHH[5),

Fd4. T v OBRE ()

[N e Rt
2t 8.0km/Y v ML
4t 5.5km/ U > ML
10t 3.5km/V v ML

4. FEBRIER L HE
4.1 CO2 PEHEIZDOUWT

Kl —ATHEINZwE Y=y
CO2 HEHEDEANIE L OMEAREHE R =4 2 5
WY, ET, B D 95%EEEX A 7T 7
{EL7=bD0%H 217 T, E6IZ, &7 —AED
WHHED 222 MRFHHNARET D 72DIZ, Fatmobr
Y 7 b SPSS11.5] T, T —F DML
< BRUWEREIZHIAT 5 Games-Howell @ 55T &
LS EW AT 572[3], T ORERERE 6 17T,

5. Wk b o720 CO2 HEHEA AR
(kg-CO2)
r—2 | VEIE | A e
0.5402 1.57025
0.3049 0.34578
0.2356 0.20880

W=

N

[ 2. Bk b o m 4720 CO2 Pt D
95% (= HHIX [#(kg-CO2)

# 6. His hoAr 4720 CO2 HEHEDO S HEERSGE T
Tr—% THEDE

HERE

@ Q)] a-)
Case 1 | Case2 0.5402 1.57025
Casel | Case3 0.3049 0.34578
Case2 | Case3 0.2356 0.20880

X2 2261, w0 iR A F o 72 <ATH7 0 i
% (Case 1) 1%, fthooikich~, @k ¥r
W20 CO2 HEHED DN KREL /2o T
WHZ LD, TOT LI, EEEEEN2
OOE BRI X D70 R 21T ) Z &
T, LVZIE LT CO2 Y& MS H AL 2 AlREME %
IR LTS,

B2 &6 LV, R0 iR E £ o7 <1172



WiEiE (Case 1) & OHBIZIBWT, FEERE
MO TR Y iR 21T D d@k (Case 3) DA
\CHBEZENZRD BN, CO2 PEHEZ D ST
5o ZOBIT, FHEZNRILMEICHE > TR itz
17 oWE (Case 3) 1F, FRAFISEEUEZE - TRt
@Tﬂi@%% gk (Case 2) LR THAESE
MRBD B, CO2 HEHEA D> S TWnE, 20D
T LV IREHED R AR CNE O 7 D frefR A CO2 HE
BRI = & AR LT D,

42 PRAFIZE

K — A TR ST BRAFIRE DFEAY) 35
T OEARERERAE AR T O, £, S EHE
D 95%(EHEIX % 77 7L LT b D& 31 TRT,

B, %/f~zﬁﬁ@$i’ﬁ®?%%t§+ﬂﬁ Th
ET DT, #atohry 7 & SPSS11.5) v
C, Games-Howell O H{EIZ L AL EME 21 To7-,
ZOREREZR B ITRT,

7. RFFIEE (1)

T2 | CPOE | EAREEREE
1 17994.09 10821.80
2 44011.41 19096.00
3 4079249 21997.31

50000

-

30000

20000

&

10000

Casel Case2 Case3

3. PRSI 95%(EHEXH(F)
% 8. BEFFIG F-EHED 95%fSHEIX (M)

_X M2 2] =
i THIEOE —
) (U] a-n
Casel | Case2 | -26017.32** 0.000
Casel | Case3 | -22798.40** 0.000
Case2 | Case3 [ 321892 0263

M3 &8 L0, 2 SOIAEHES T fiifie
AT 728k (Case 2 & Case 3) 1%, Wb
I O frfetR 2 £ o 72 <ATh 72k (Case 1) &
DHIIZIBNT, AEEDBRO LI, R E
HmEETWb, UL, FEHEGhRENE & RAR]
WEEDMIZIE, RAFRSICHEZITRED 6T
VR, b L 2 DORIEC X D0 Y faiffefR)s iR
R om EIZB L TRIC & 9 2R Uk
RO THIUE, CO2 HEHEDHIBEI R A FFofE
HEIERILUED S5, N T v 7 EEFEE DT
MR ZAT O LA D FEHEL LT X v SERMEN
BN HDEEZ HILD,

5. %5&9
AFETlE, IF 0 frelto B e Fa U 2 B b
#5tbm,wwﬁﬁﬁ%ﬁoh7/?%ﬁ®%

BT T VAR L, Jf 0 RN R ks
FOURAFEE 2 0 B35 X 5 el BoE g
et Lz, SO S < T ve
FC X DHEFRZ WL C, 2 SDHEHE-

I V) WiEPR D RIR A AR L 72,
WRED b7 v 7 EEFEEDORRT — 21

FoS < BB FEBR DOFE TSI LU T O % H S »
ICTBZEMTE,
1) bT v 7EREER T, BRI L OTR

FRGSFEHEE - 7207 0 el 2175 Z & G,
KVZEL]- CO2 PEHHEEGL Z ENTE D,

2) FEBIRAMENE O J7 0 el CO2 PR

I ZRAI T 5,

3) R LR K ONRARIGE FLAEHE > 7

0 R IO B FRAAR 210 LS8 5,

4) FelzhaR BRI ORI SISO - 7o)

D ﬁﬁ@%f %, FRIFIZS
oYY WA AN
_ﬂ%@_&w%,%ﬁﬁﬁﬁﬁﬁ,ﬁﬁyﬁ

R U OGO B

L FEEL DN D MR AT O S E ITNE © HhiE

L LTmWEMEZFIObDLEZLBND,

ZE SR

[11 Automobile Business Association of Japan(2006)

Management Index Report on Motor Vehicle
Transport, Automobile Business Association of
Japan, Tokyo, pp.120-163.

[2] Fujita, Y., Wakabayashi, K., Watanabe, A., Osawa, K.

and Karasawa, Y.(2006) "Getting Backhaul Load
and Improving Transport Efficiency of Truckload
Carrier", Proceedings of the 9th J.S.L.S National
Conference, pp.162-165, Japan Society of Logistics
Systems, Hiroshima.

[3] Games, P. A., and Howell, J. F.(1976) "Pairwise

Multiple Comparison Procedures with Unequal N's
and/or Variances: A Monte Carlo Study", Journal of
Educational Statistics, Vol.1, No.2, pp.113-125.

[4] Ghosh, P. K., Sharama, S. D. and Raj, G D.(1988)

Encyclopaedic Dictionary of Management, Anmol
Publications, New Delhi, p.186.

[5] Japan Institute of Logistics Systems(2006) CO2

Emissions  Calculation — Guide(Ver.2), URL:
http://'www.logistics.or.jp/green/report/pdf/06perfor
m_5.pdf, (accessed 2008-01-14).

[6] Japan Trucking Association(2006) Current Status of

Wage on Truckload Carrier, URL:
http://'www.jta.or.jp/chosa/chingin18/03.html,
(accessed 2007-07-17).

[71 Ministry of Land, Infrastructure and Transport(2007)

Annual  Statistical Report on Motor Vehicle
Transport, Vol.44, No.13, p-28, URL:
http://toukei.mlit.go.jp/jidousya/jidousya.html,
(accessed 2008-01-14).

[554500] CERG24AEFE) AACK 2 PE Lo ATl = S B L O )



EBIBIIAT— r—FREBGEEEOHE

1. FLHIC

BB ORERH 7201 B DRFHE OO DIZ, 7T —F
— P& O RAEE D N5, HEREIIEM &
TOUHEZE TH S, B CREZ A3 it
THEL, EHICE L TT —7— RaE L ki)
% (K—=1),

AfaTix, AAETNT G EE A 72 BT A3 b &
<FED M b 2 X80, EHEEEORAL & ZEIZD
WTC, 7T—r—FREEKIZH L7727 77— K&
WCHERMREZEE X THLICTD (M—-2), &5
2, EREEEOFmEtE, AT & OB & A
et %,

2. BIROXHR L&A

BAbHbEIL, 30 TITHRAIT O PEIT & L TE
S U7z, E£7z. Mfbf & Z ot TRERRG -5
9Fz)) & LiFh, BEEEOTLITH -T2 (X
—3. X—4), BfEOMLEIL, KEEEEOH L
e U CTOBEENIHKZ 7228, REHLC/ki O M 21
ELTRATND,

BE—-1 7—/7—F (1930 &%)
(88 - [HREZEZ]L 1979 %)

B —2 #E#OBTIEA (1940 F4K)
(8t : [HRFEZaZL 1979 %)

N PER J
CEIS 0
i
Gikg
ok
i fit
re s Pre
wER
1000 3000" 5000 |
||

-3 #t#DhiE

PEREZKS
BAIEKXRZE

*ZF R
RZEFHT

PERERAZ BE

LA 2 1o
X, rAdL 1km
U Ekichi=»
THEEDEWN
Al ()]
R AN
W, 7T——
R 235 L C
W5, A b
2B B H
W2 L7 He
AT 320
B (R 149
L EA 171
M) & 5.,
1950 4 LLA(
R SN
VR B ) 7 i
BEII S
FHAL DT
7 ¥ — K Chifi
bR TWn5,
1950 LU
FRICHERR S
=& 7 7
P— R — b S, EALHIL - TN L - XA
7 O CEHICHE P BT g Y,

b O 320 BROEHREE NS, 77— RFOT
WA N D B D 156 B R 71 . 74
18] 85 B, [X|—5) BN, AMFFEOMFIG LT 5,

B—6 1920 FROERFZESIT—7—F (W
B [RZELRE]. 1996)

3. HERFEOHM
3—1 7—4—F
ARRIZBNCOT — 57— Rid, B85OI A Chf
Fric o aREEORTIC > T3FH (74
Vo7 h) | BT, EEHOSEY FITi3 A 2
N5, BIFE+T 27— — ik, ElicET 82
AEEEORTHIC R & —RMb Ll S i, BilA Lt
T D Lick oGl E D, DOTL, EKE
Ka@molz IARRR] BAFE LD, BFELR,



H AR (1895 4:~1945 4F) @ [BIEFRE
HEEHAL 22Ty [EEH) 2 ERAHE L,
ZHLAEG, ERICH BRI = — RERET 5
ZERBH oA, 1936 EO [HIEHTEA] 12
EoT, 7=/ —F&aRITDZLRBESIT SN
Y, BETHMEE TIZ, TRTOEHREEICT —
fr— Rt & T S L o TN D,

T —4— RIEEREEICTE L, &o—E LR
D HITND, 1917 AR50 2 (LA Ml o> Hh s 2
G ICkn L, T — FESIIRAE#TH B,
7= — RIJEHO—H L L Tpash 0RO
LN ENS (M—6), [, 18 omkk
Wk Tn s,

BEOBATER ((HAbmaEgeEsmgia] 72 )
TiE. FAERICHDIEEE . T TIo7 —4— P
BEINTVAHILTIL, 7—4— FOMINE#RBES
FTW5b, £, MEERENHER] °h, 7—7—
RO E &R L. [ESHESsl) <ix7r —4—
RO LHIOHERBFANICH D = & 2D LT, A
BOFPNHET 5 = L 2 HBBAHTF TN D Y,

3—2 J7HY—F

BIEOMLE 1T 2 EHREED 7 7 ¥ — R,
R T A T H SN TS, 1850 AEHE DAL,
R YN R SN [ oy @8 TR
W78 7 7 — K& b 7272 b o 1208, BRIz A
b, 2N ENORROFT A2 AR K45 k9
A I

4. HEBEOBRRALEE

MEtktg &35 156 BOME RS DWW T, Bl
HWEEZ L2 ETT7 77— REREIZLITDS 7 L—
AL, BEET D (F—1),
ooy Y MR 7 7 — FE b 2720,
T U HIE B K U T2 T E AR RE ) A 1 =
FOREA,

IMgekRy ¥ PERASE 2 B0 L, @ ot Ll
B Il oFx, 779 — REERER
THfin, HARIZEBITD THEREZE) (20,
M) : 7 7 VP — FOEIREOAL RSP HE (B
1) &5 < ORRICEREEZ LD Afu7- JEEE,
PN =270 Vi RN =/ N0 F AU N g Wik =25
BERL, EBRIZIE 1900~1940 O HBETHY . I
—y RIZEIT S 16 il ~18 ikl e v 7 &%
AR R 3, BIEOERIMEDS T3m v 72
LIRS, ZOMMEIF 1979 FE0 [HEmdgd ] ' 7
S ORI L 1988 o [
I R PR DR R A M i T REMEAFZE] 1. 1990
O [RFERR E B X558 AR M B sk it 2
Wrgel . 1995 FEo TR GlfLHE) HE s
X EHE R E TS ™Y 722 & oMb A xR L LT

ZHECTHOBIL, EEL TS,

DEARRESER] ™ @R T7 P A a2 b o
B, 1994 £ THRIBHAEEE] ™ L [BEIR
AL AR 1® 722 L BB ORERI R BE L ETHD

LTV A,

BB O M) 22 X F T AT & PR
W OOMERE L, SEBOMICITPEND S,
BHUTRNG TR TH ), 5 =) LI
I, EEHEDORIZ TR GA-v )| HDHWIE TER
H Fov )] EMEN D FEERRT D, R
IIAVEE 2 A9 Dl C T D D, IBESCERE
IEHEIZHE > T 5,

K—1 HEEEOHAZLER

HEENR & 77 —F
reygosky | 1850 4L ﬁ%‘iﬁ”@ 3
) | 1870 fEfG | i 10 | TR AT
Epst | 1800 fpft | T ROEM [TRE RSO
Tsmy sty | 1e00 s | B - RCiE | 57 PR
MEREESEE | 1910 4% | RC & JE A

5. HERFOMIFR
5—1 #HEBREOHE
0 oPe a2 R g TP E S o
AR O A 521 CRkE LT, WP E e e
DR - BRI, FEHRE O - B, HEE WL
BOFEEL - FES - s (M—7, M—8), *
LCTEA, v b4 O 12T 2 REENRE
FELTWD, S, WET VT OV HR—IL,
< L—7 9 RS HIC B DA (hIEE) (2
HbE< AN, BRASITENS T4 7 A4 4
NERRDIAT, B E s DR B BIG A TV DR
PR L7, £ L C. BE0ORtLEADETHEREL,
BAE OB 2R 2 o - LI T X B,

L

H—7 IEOKAT—7—F (FIER H—8ImKBOHLHA (HiIHBE fMiE.
B, L [ZEF—IRKBRE-L. Higt : [ZEF—IRIKE.)
1993 £,)

5—2 HEBRFEOFEEIL

19 HEA B IR, S T L A PO PR A AR
W THED Tk BREL N B L7y, A
WD RIEETH > 7272 M7 R ESE & 17
STV, %, BEAHKLE 20 Sh, SEIC
XU, BEAERE Ui TP @8 B8n
72 20, MERE, TBRL=TEPHb=1ER) OEZH
WL o T, BRI LS ERT —F 28 LT,



5—3 HBRABRFOEALHERE~AOEE
@ KB - hABRFICKLSEHERGEHEICY

1914 4, ARBT (BIEBERTEK) CHRENE R
A BT —RS, HoRMEA 2 B E A 2 L, mwfz
BAI DR G2 8 L 7c 3RS C o B EE A% T

7= (IX— &>u4m0@%%ﬁi%%wz#/xﬁ
PEHL, 7—4— FOBRLI7IL3.60mIZH— 7,
L EF IR & | X v, FEICH D E X IO
DRFFETHY . OIS EED 7T — TR L
RC &ED R 38 %,
@ ﬂﬁﬁwﬁﬁl#&oﬁmﬁﬁ<u

1913 4, BB ’
O VG B 2 e
B < HEE ekE 3B
WLz, 1915 4F,
b TR | = ;¥
FIC B TEEE R
R IZHES T,
BREMZ 1 XKl o
LV 2 BEEEC oot
BREENETOHN
7= (K—11),
@ BRELBTTT
bhr-mRERHIEE
B IZ & % ERIEIE
IF

T B O YENE T
2L, EKIZH
L7728 o —E MR
REINE, 20
LE, FolEY
O NI N i S
770 1919 4F, K%
O T (BLFEA) |
1920 4, 7K HEHT (B,
WAETE) OFLNEIC
o, B~
7= "R —F i,

-9 1920Eft0>$m (RERERRK. HH: Iﬁn
FRBL 1979 F)

E—10 1920 &£ DARET GREISH. H#: [
FEREL. 1979 )

B—11 #HOBEXESR (20 HIZME, dis .
[&&l. 1988 %)

6. FMHEMR L EEOHIR

6—1 MHBHEOEE

HAEH I, AL E BB & DA g xR &
BRI T~ g3E 0 THHRKME )] FEA T
STz, XU HIZ, 1908 4E) 5 1909 4RI 4/ &
2 CEEE R O TH X IEFEN B LZ, 1912
G = B ) PR P P I N2 o N = g D AVA DN = | i ]
A3k D T X O IE S HEE X7z, sl b AT i ¢k 1920
F~1930 FIZHXLEFEN TN, TXSIE
HEIIBBAHTHAT S 2 EBILEIC X - T
%2 < OEBEBEEOFTm NS BUE Sz, iz,

W) BT AR, B LWEEARR 2 7213
2\, TRGEIIERAEEICB TS 7 79— N0k
fififb 2 2 U 7=,

6—2 HEREICHATIEFELEGS

HRTE, AN EREEOM O ZHIRT 5
IS \ETE T 22 BRI, BRI 5 —
IR 72 Do 72,

HARKIBREIIC A D & 1896 iz HdbR N @1 T
fEE L5, ETBEOEW: EORGE 22T %64y
fﬂ4%mbtoww&mw'@%%@%ﬁw iz
BWT, #BEAE (7T—7—FK) OFEMX, &,
WiEAZ M EENRET S EEDT-, FED [Hik
WRNTHIXEHE ) 2B\ T, FHEDEK O WM 12 R
(3.64m) ® THE] (7T —4—F) &Z#HEd~x
M N T,

W@@?HW@%%@i B AL DN

WD, BIEM A2 X T, 1900 H0>5 & N T 23
m& ZEEEHIBRIR R 26 E Uiz, T —— RfFE
@ﬁﬁﬁ%%ﬁﬁfﬁﬁb W] 7 A A A AR —
A5 LT 28

1%7%@?@%%%ﬁu%ﬂ%33*c®wf
A (77— —FR) ORENED N, HE
IR A HIBRIE, mid o> X 912 1900 #l2HAE
TEHENTEZbDOD P ABEBIIERT 50T
1937 FE DO REER T RHBI 4 DA IT 72 5, 1937 4,
BIEE T EHE S & TR OAEFIC LY . BBFEE
@%ﬁ%ﬁ%&éﬂtom%%mﬁ@9%3yxm
CTHH%DUVZAEXW i | ORRE IR OM

ZhEH LD, Ei. FEATHAIOH 744‘29 ZE%
E;D\%@@%Mﬂ$\fﬁ ToTHi Lz
EDLNDLIEEroT,

BAINT DT — 4 — REEHIR T ORIz &
by, FINTICL- TR S, EiC, REYS
At S OSHE S B 7 Ea i b Lz, HilfR
DODRNEITER—-BICE LD D,

KR D 1965 AEITIEIE S AL7- BB S dELAE PR
QIS PAZEXIZ BV CEN 7mEh EoEK IZ w3 25 &
EWNLIT — 47— ROEBELE BT, 7—40— N
7 VX G 00 B oD T FE N OV S I R L2 AT
EHEEINT, T—— ROXEZ LRI 5 48 &
b,

7. &

T —r— Rt & ofEREEIIRBIZBIT 2 KN
RHBEETH D, T—— Rk, EHERTIEA RN
T4 ThHo=0, BHARFIRRMUICITIEETRE ST
bz, T——RERTDHZEIZED, EmLE
HOMIAREZERN X, EHOIERIZH 2D, &
B, WA E BT 57— — RIZ X - CTHTE A
DFEE S, 7 —4 — RIIHTIE R B e 72 B



oE5 27,

M LEHOBER UL S FMEICE O DD, 5%
ROHRITTNTEZRY | HRALOZHEMEL R L
TW5, SO HBUARER S 2RNIE, £—-2 TR
T D,

Li=MRoT, Z7H—FKDOTFTH A0 20
A — MEEEER) — TEES - e vy 730
— DEREENX) CEEST L L L NEADERK
e (FOE—F At —dbE - L ixE b T
L<HIG LTV D,

K—2 BAOEKELUHESIHR

HIBFER 2R F o mitig
M= 24 o= [1850 &4t (1850~ 1870 fE | dL &R, HilrEp
MigEEsE=t) | 1870 4% 1870 FE4L 3t
Mg (1800 ER BFETEAL  [dLE8
r/agy 4 =1[1900 &% [1910~1920 &4t ER. FIER
MEREER ] [1910 £ [1930~1940 ERETHAIZ BT S

AL AT IE 22 DR R 1T 1850 BT U,
1900~1940 ERICE— 7 IZHE L, HREED
B LTI A O EICx G L, fHEREEO H B
(1850 4F4%) il £ (1870~1890 4EAY) . Fclak ] (1900
~1940 4£{%), £ L Txik (1950 A#ft~) 1% 100
EORITIThivz, BEHEXOEE L XD TRHE
DJEFN A L, Z o 100 4 (1850~1950) ™
R 2 T T 5 & ABHiin SRR E 5 A
. SHICHEROWNEREY IAZ, KREZ a7
X, EREEX e EOREFEEZTRD A, Lz
Do T HBREEOREIZE -3 I TE 5, x
PR O T S L BT A A HE R L, B
BhEBlrEx-, HEEEDOL— NI UM
WL BB, B RT b U A TIPEREE D
LMK EEZ NS, £ LT, BARKE
RERIZ 72 > TH o OIEAHIFR & BB O 2L
HRALOREICRNERWEFZELEZ 5D,

£—3 BREBNLHIEROEBLZOF—T
—F

£ R F—7—F # R
1850 FEHK~ =i rsyo+osKy
1870 FH~ =R MgERE
1890 £~ i Mg
1900 FHK~ JEE 1 A =DE-Y
1910 EHR ~ IR K HEEER)

)

1) BRIV OBITOEWEHNICE T &N 2 EHESFREED
WE, BIETHE, TR, HE. TR, ERR2EOLHRH Y |
M—HIZR A BRI\, AR I OERE (B ([CE A4
s, MR 2HAVv5,

2) SHEALAEIZ—E: (B & TEr ) conn s i, B

HE—BIZEF LTS, ZEIIMFEEHE LD, LN TARE

O G HBEHE B TH DM, 2 ikl L A THREHED

Do

1950 FEACLIEOREIX, HETFTREMRF LB L, BECTH

EEI KW ERN, BYONMET VA NTERINRL 25T

Wiz,

4) B - WEEHM [T - @b EickT 27— — K (&7
) DR & 25 ], 1997 4 A ARG E BRI Ie i 4,
P541~P544, 1998 43 H,

5) REMBEBANC H D BARFIGR D O k9~ 2 MFE 5 ek o
L5 &, RUIOBTLRAERIL 1917 FIZH D,

6) ZEHH - WL [EAcd - ikiics 27— — K (Z=fF
W) O & ZE], H 287 U7 OR-EARER Y R T A
S4SCEE. P321~P324, 1998 459 H

7) BYMOT 7Y — RIZEEET (Hm (var -ty EEgh, F
(Va)) [IINRT == ZADEBRNE TN TV D,

8) T EAEEM (BEEOHFNII LV THY, 0
B e X S i S MR D) DIEFRESERERTH 5,
ARFZE TIHELEICH D FEBOMEHEERICE LT T2 )
X O&FHTEFT T,

9) BWIETIL, FEROBELERLIFT S,

10) ZEwzB [EmAER], HEMXE, 1979 4,

11) B SCHEE A2 DB L ETRE E B X BLUR R O B mTRe b ]
HALTHEIR T RH histEel, 1988 45,

12) HR KA EN IR R TR [RS8 5
B TR 2 ge] BB T RA HFERE, 1990
£,

13) SALHBUFE TR ER [RER GaE) e X R
firs] BB TR ER. 1995 4,

14) #E{b#fICIsT 2 DEREGK) BEITEICT —LT a L EEE
HTHD,

15) Zewzpl [EmaEgEa] ENMEET. 1994 4 11 A,

16) Z=#zB [EWST RS BEAE] MR, 1994 4 11 A,

17) RMNTBERESR - RAEEE, RINESSEH5, 1990
£ 8 H, WIEHTR : BURMEESESM, RERFEHRM, 1997 4
5 A, T2 PEGTERERES, £TXEMH, 199541 H,
MARHHAR AR - WCEE, MARHARKE, 19974 7 H.

18) B : AHFREMEMMARA, FE Uk, 1999 4
12 A

19) Urban Redevelopment Authority (Singapore) : Chinatown
History District, Urban Redevelopment Authority
(Singapore), 19954 1 A

20) FRILITFEMEMRK (23 em X 11 em X 6cm) CHEE LT,

21) A [EBERgEL] MK EHRARAT, 1979 4

22) BETCOHRGLEFEIIAILIRN (1899 4) D, AFH
FGHTLAT 30 BTOHIXELIE (1926 4F) ., HFEH O XS IE
(1931 4F) . EHEBOTXYIE (1934 ), 72 &, & 25 HiXIZ
FEIT LT,

23)  TRJVEM] : Bt 0 ix—3L/\AR G 5.45m), #E%E .+
LE 72.72m) EHE Lz, BEANT - BERICE D, 18794
IZAFRINT,

3

=

24) HILFRAH 22 %5 (1896 4510 A 20 H),

25) RALEASE 31 5 (1900 4 12 H 26 H) . BILIREE 227 &,
26) #E2Z [ RIGHE S EER BRI 2 HF9E], 1999 4F
27) HRE [HAHZERETEE], 55T LmrEE, 1996

F

28)  TERTHEHERKI N = R ViR = O TATBCE T / R E AVE
J ZIRE TG T HEANENGERE ) EL VT KY 5=
FIX T = ZVERET 7R 7 . )

29)  THIEX TR HEAVER = 75N T #EA N E
N (WEIET VHNE) TR RUAB R FRT OV B
NIREXNTR ) TR 2% s BT X HBE TR V2 P T 15,
HFENANTREARE=BEAVE /) IV R T 508
JIEE MG MBS IV amE TR XM T A a T
Gy

(554500 CTRL24AEFE) B AR ARBE LA P sl 2 s B L 0 Bl )



A Management System for Disaster Prevention of
Historical Buildings

China University of Technology

1. Introduction

In the 21st century the growth of globalization
and the developing of new techniques lead the
conservation to a wider research field. Based on
the cultural value first idea, The digital
techniques and the disaster prevention are main
issues to help the conservation. On the other
hand, the integration in different field is another
important concept.

According to this trend, this research provides
an integrative working framework on the
management and disaster prevention for the
monuments. The key issues of this framework are
management indicators, metadata and the
presentation methods.

Through the theses review, this research
identifies the concept of integrative conservation
and study the background of digital tech. applied
in this field. A database was set up to meet both
needs of management and disaster prevention.
Those instruments and metadata of information
were considered. This takes a monument the
Ji-ing temple in Taipei as an example for
practice.

2. Concept of integrative conservation

The past experiences of conservation, take
more attention on the buildings restoration then
the thinking of their value. In the risk prevention
side, the international awareness and public
participation are under construction. It’s very
common to take the existing fire rescue
procedure as an application tool for monument.

The Venice Charter mentioned the integrity
and authenticity. The region of integrity means
the touch from different periods in a building
should be respected.

In the 21st century, integrity has extended its
content to the existing environment and the living
style of people. Besides that, the cooperation
within the stakeholders is a part of integrity as
well. Such progressing process can be understood
by The Washington Charter, 1987, some
documents of cultural landscape and cultural
route, The Xian Declaration, 2005, etc. There are:

Ya-Ning Yen, Chin-Fang Cheng
Wun-Bin Yang, *Tung-Ming Lee

two documents full of importance:

(1) The Operational Guidelines for the
Implementation of the World Heritage
Convention, OG

The first draft of OG was declared by the

World Heritage Committee, 1976 and announced

in 1980. There are 14 different editions during the

past years. As a response to the globalization and
the weather change, the ICOMOS published (The

World Heritage List : Filling the Gaps - an Action

Plan for the Future, 2004) and declared a new

OG, 2005. The authenticity and integrity were

first mentioned in this edition as the standard to

evaluate the OUV. Article 89 shows

“A significant proportion of the elements
necessary to convey the totality of the value
conveyed by the property should be included.”

(2) The Quebec Declaration

The Spirit of Place: between the Intangible and

the Tangible is the main topic of the 16th general
assembly of ICOMOS, 2008. The Quebec
Declaration mentioned that “Intangible cultural
heritage provides a richer and more complete
meaning to heritage as a whole and it must be
taken into account in all legislation dealing with
cultural heritage and collections of objects.” The
declaration provided a circular thinking or an
integrative framework for the conservation. In
this framework, risk preparedness was a key issue
of safe guarding of heritage.

. b IE 2. ldentifying
1. Rethinking the Threats
PLACE
4. Transmitting 8.
Safeguarding

Figl.Quebec Declaration, 2008



3. Digital techniques and conservation
The application of digital tech on the
conservation is a new developing international
trend. It focuses on using digital techniques in the
field of recording, management, monitoring,
education and presentation etc.
(1) ICOMOS international scientific committee
There are 26 international scientific
committees in ICOMOS. In which the
International ~ Committee =~ Economics  of
conservation, ISEC, the International Committee
on Heritage Documentation, CIPA . the
International Committee on Interpretation and
Presentation, ICIP and the International
Committee on Risk Preparedness, ICORP are
close relating to this research.
(2) ISPRS and CIPA

The International Society for Photogrammetry
and Remote Sensing (ISPRS) was founded in
1910. The goal of ISPRS are to integrate varies
spatial techniques and promote the international
cooperation. The recent main topics of ISPRS
are: 3D Laser Scanner

(a) Image data acquisition: sensors and
platforms

(b) Cyber city,

(c) Direct Geo-referencing,

(d) Visualization

() Environmental monitoring

(f)  Disaster Prevention

The International Science Committee on

Heritage Documentation, CIPA was established
in 1968 by ISPRS and ICOMOS. As one of the
earliest international scientific committee of
ICOMOS, CIPA had adjusted its orientation into
digital tech. recently. The research topics of the
23rd CIPA general symposium 2011 include:

(a) Recording, documentation and
information management of cultural
heritage

(b) Terrestrial/aerial photogrammetry and
applications to cultural heritage

(c) prevention of cultural heritage against
risk/hazard

(d) Web techniques regarding cultural
heritage

(e) Strategies for long-term archiving of
digital information of cultural heritage

Both ISPRS and CIPA had mentioned the

issues of risk management and monitoring. The
integration within digital tech. and risk
prevention is becoming an international target of
conservation.

4. Management frame
The article 88 of OG, 2011 describe that
“Integrity is a measure of the wholeness and
intactness of the natural and/or cultural heritage
and its attributes. Examining the conditions of
integrity, therefore requires assessing the extent
to which the property: a) includes all elements
necessary to express its Outstanding Universal
Value; b) is of adequate size to ensure the
complete representation of the features and
processes  which convey the property’s
significance; c¢) suffers from adverse effects of
development and/or neglect.”

This article showed the importance of
management and monitoring to the conservation.

The article 4 of the (Format for the nomination
of properties for inscription on the World
Heritage List) mentions the impact indicators and
the condition of conservation. The article 132 of
OG, “An appropriate management plan or other
management system is essential) | In the
nomination format of world heritage article 6, the
key issues of monitoring are (i) number of
species, or population of a keystone species on a
natural property; (ii) percentage of buildings
requiring major repair in a historic town or
district; (iii) number of years estimated to elapse
before a major conservation programme is likely
to be completed; (iv) stability or degree of
movement in a particular building or element of a
building; (v) rate at which encroachment of any
kind on a property has increased or diminished.”

The above documents describe the importance
of sustainable maintenance based on an
integrative concept. On the other hand, the
conservation, management and monitoring are the
key issues to precede the value of heritage.
(1) Data and Database

To meet the diversity of cultural heritage and
the management needs at different stage, a
database should be designed according to their
goals, purposes and the format of information.

The normalization of metadata is the key point
in this process. This framework can provide
added value such as KM, Interpretation and
presentation of monument, etc.. Fig.2

The management (phase III) in fig.2 is the
main focus of this research. The data file of
management and risk prevention is a part of total
framework.



5. A case study oh Ji-ing tample

(1) process and tools
QT Data Basic data and metadata management

Needs |
Table Management Tables
Basic Assessment Cultural value and Risk Assessment

[ CulluralHenta -
Diversity Data Mining

Database  Document

L
Main Purpose

M

Fig.2 the database management framework of
conservation (Yen, Weng et al. 2011)

(2) A mobile management system ¥
In addition to the efficient performance of the - . .
. Onsite Execution
framework above, a mobile management system

was developed. Fig3:

=

Needf Mobile mamagement system Mg
analysis management

[ T :
- - - - Fig.4 process and tools
T T i

__________________________________ System linking

Fig.3 the concept of mobile management

system
(2) The result

14333131

iy Eag==]

Fig.5 prepare the tools and set up checking points

Integrative Interface | Set up checkink points and links with table PC
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Fig.6 Checkpoint and output

There are some issues for the future research:
(1) The integration of basic information and the
Metadata
(2) The completion of database and the
communication in data files.
(3) The education and training to the site
managers.

6. Conclusion

Through the case study examination, this study
found this mobile system and the database
framework are convenient and effective for the
needs and providing a useful tool for the site
managers.
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Reversible Data Hiding Exploiting Coefficients Histogram

in Wavelet Transform Domain

Department of CSIE, China University of Technology

1. Introduction

Reversible data hiding has drawn lots of
interest in the last a few years. With reversibility,
original media can be recovered without any
distortion from the marked media after the
embedded data has been extracted. In this paper,
we present a new scheme which utilizes the
wavelet transform and better exploited large
variance of wavelet coefficient differences to
achieve high capacity and imperceptibility. With
the particularity of minor changes in the wavelet
coefficients after embedding data, low visual
distortion can therefore be obtained in the marked
image. Furthermore, an extraordinary attribute of
our scheme is that the use of embedding level
differs

Experimental results showed that the performance

greatly from previous schemes.

our scheme outperforms the state-of-the-art

reversible data hiding schemes.

2. Previous studies

Reversible data hiding, which is also referred
to as lossless, invertible, or distortion-free, data
hiding, is known as a branch of fragile technique.
This

quality-sensitive applications

technique is mainly used for the

such as content
authentication of multimedia, medical imaging
systems, law enforcement, and military imagery,
etc. One of the important requirements in these
fields is to recover the original media exactly
during analysis to take the right decision. The
other important requirements are embedding
capacity and visual quality of marked media [1].

The reversible data hiding schemes reported in
the literature can be classified into two major
categories in terms of different domains to hide

information. The majority of researches in

Te-Lung Yin

category-I work on spatial domain [2-8]. In
category-II, the schemes work on transform
domain, where the message bits were embedded
into the corresponding coefficients [9-11].

The scheme we present in this paper is
attempted to achieve high performance reversible
data hiding, in which the hiding and recovering
processes are devised in the frequency domain.
The particularities of large variance of coefficient
differences and the minor changes in wavelet

coefficients are exploited to achieve high capacity

and imperceptible embedding.

3. The proposed scheme

In this section, we present a new scheme,
combining the Haar discrete wavelet transform
(HDWT) algorithm and the histogram shifting
technique to achieve reversible data hiding. In our
scheme, an original spatial domain image is first
transformed into frequency domain consisting of
four non-overlapping frequency sub-bands with
HDWT algorithm. Sub-bands in middle- and
high-frequency are then used to create sub-band
differences. Each histogram of these sub-band
differences is then shifted according to embedding
level selected. Message bits can then be hidden in
the empty space of the shifted histogram. Finally,
the marked image 1is constructed with the
sub-bands carrying hidden information and the
original low-frequency sub-band by performing
the inverse HDWT algorithm. This completes the
information embedding process. As to the
extracting process, proper corresponding inverse
operations can be taken to recover the hidden
information and the original image.

3.1 Data embedding
The secret message can be hidden in LH, HL,
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Fig. 2. Flowchart of overall extraction and recovery procedure.

and HH frequency sub-bands so as to achieve
high similarity between the marked image and the
original image. We assume that the secret
messageis a random binary sequence of Os and s,
where n denotes the index of a message bit. The
histograms LH-HH,
LH-HL and HL-LH are shifted to embed the

secret message. Fig. 1 depicts an overall data

of sub-band differences:

embedding process, which is described in details
as follows:
3.2 Data extracting and reversing

Fig. 2 is a flowchart of extraction and recovery
scheme. Before extracting the hidden message,
receiver needs to verify whether the marked
image has been modified or not. If the marked

image is tampered, the proposed scheme stops the

following extraction steps immediately. The
authentication can also be implemented by using
an extra simple hash function. With the hash
value of the original image being embedded, the
marked image is authentic provided the extracted

hash value is not altered.

4. Experimental results and comparison

In this section, a set of experiments are
conducted to evaluate the embedding performance
of our scheme. Some commonly used standard
images are used. The message bits to be embedded
in our experiments are randomly a generated by a
And, the
embedding level is ranged from 0 to 300. Our

pseudo-random binary generator.

proposed scheme is measured by two factors:
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the peak signal-to-noise ratio (PSNR) and the bits
per pixel (bpp). In general, the factor bpp is used
to evaluate the amount of bits that can be
embedded into an image.

Fig. 3 depicts the embedding rates up to 0.75
bpp provided by varying the embedding level
from 0 to 300 for the test images. When we
observe the characteristic in Fig. 3, we discover
that the maximal capacity is closely connected to
the embedding level, that is, the larger the
embedding level we set, the more wavelet
coefficient differences between [-L,L] can be
obtained. Hence, the embedding capacity at each
level increases gradually as the level pre-defined
becomes larger and larger in our scheme.

To illustrate the relationship between the visual
quality and the embedding level L, we also
conducted a set of experiments on all the test
images. Fig. 4 depicts the visual quality of the
marked image provided by varying embedding
level from 0 to 300 for test images on the premise
that maximal bits are embedded. The result
reflected in Fig. 4 indicates that the PSNR depends
strongly on the embedding level. The marked
image can achieve 37.6 dB at the embedding
level 0, whereas the market image can achieve
39.2 dB at the embedding level of 150 for the
“Airplane” test image. The principal reason for
the less distortion is that the larger embedding
level L can contribute less variation in the

histogram of wavelet transform. Furthermore,

Image Quality at various Embedding level
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since the middle- and high-frequency subbands
incorporate less energy, the test image with larger
variance between middle- and high-wavelet
coefficients such as “MRI 17 and “MRI 2” can
achieve higher visual quality than “Baboon” at
the embedding level 0. Fig. 5 shows the marked

images at various embedding capacities. The

Fig. 5. The marked images: (a) 38 dB with 0.745
bpp; (b)39 dB with 0.745 bpp; (c) 39.5 db
with 0.732 bpp; (d) 38 dB with 0.745 bpp;
(e) 39 dB with 0.745 bpp; (f) 39.5 dB with
0.746 bpp; (g) 38 dB with 0.745 bpp; (h)
39 dB with 0.745 bpp.



results reflected in the Figs. indicate that the

visual quality of the marked image is satisfactory.

5. Conclusions

This paper presents a simple and high
performance reversible data hiding scheme. By
utilizing the large variance of wavelet coefficient
differences and the ingenious histogram shifting
rules, our scheme, compared with previous
schemes, can obtain a better visual quality of the
marked image at the same payload. Through a
joint evaluation of embedding capacity and visual
quality, the PSNR after embedding process is
always above 40 dB. Even when the embedding
capacity reaches 0.75 bpp for the test images, the
average PSNR is still higher than 39 dB.
However, in the future, a multi-round scheme will
be extended by considering higher capacity with

low distortion performance.
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A Current State and the Future Possibilities of Serious Games

Masakazu FURUICHI, Nihon University, College of Industrial Technology

1. Introduction

Although the computer game has been one of a growing
industries in Japan, the growth rate is already saturated and
the future drastic recovery seems very hard. In some
countries, such as the US, the Netherlands and Korea,
computer game industry is regarded as one of the key
issues in their national strategic policies, and those
governments hold them in great account. Why they can do
it, and why we don’t do it in Japan? One major reason is
that the computer game is regarded only as an
entertainment in Japan, although the other countries
notices that computer game has many potential
possibilities in the market of serious games.

In this paper, we will introduce the general overview
and the current state of serious games, then show how to
develop serious games efficiently, and discuss the future
possibilities.

2. Overview of Serious Games

The term “Serious Games” first appeared in a book
written by Clark C. Apt". In that book, he mentioned that
game is effective for education and training, and named
such games as Serious Games. It was written just before
the computer games or video games became popular in the
market. As the advancement of computer and software
technologies, the contributions of computer game
development companies in Japan performed a major role
in the growth of computer game industries.

At the same time, the development of simulators and
simulation systems for defense, space and aeronautics
industries pushed the technology advancement of
computer and computer games. In those fields, those
systems were called Modeling and Simulation (M&S), and
used for education, training, exercise support and strategic
planning support.

In the years while computer game industry was rapidly
growing in Japan, console game machines were in the
center of the development. However, in the other countries,
the targets shifted from console game machines to PCs. At
the same time, there were many research laboratories
which aimed to do R&D for game development
technologies such as Al, CG and VR established in other
countries such as the Entertainment Technology Centers in
CMU or USC. In those research laboratories, the same
researchers in the field of M&S and  games for
entertainments got together to study the most advanced
computer technologies for creative industries. For an
example, ICT (Institute for Creative Technology) at USC
developed a game named FSW (Full Spectrum Warriors)
which was aimed to be used for US Army’s soldiers to do
mission rehearsal before they will leave for a new battle
space, but also it was sold as an entertainment game
running on PCs, SONY’s and MicroSoft’s console games,

and it became well known as a dual-use game.

In 2004 at the GDC (Game Developers Conference),
which were known as an entertainment game developer’s
conference started to open a “Serious Game Summit”, and
the name of “Serious Game” and the development become
very popular in other countries.

As the above shows, the base technology of both serious
and entertainment games overlaps, and both use the most
advanced technologies in the field of Computer Science,
Cognitive Science, Psychology, Physics, Mathematics,
Arts and etc., and interdisciplinary studies are mandatory.
The difference between serious and entertainment is the
purpose if it’s for serious or for entertainment. The term
serious means if it is aimed to solve the problem in the real
world or not, such as to improve the skill or knowledge,
rehabilitation, medical treatments, training and exercises.
Although M&S takes an important role in such field, it
does not means that serious game is equal to M&S, since
serious games does not always models the real world.

There are many project which employed existing
entertainment games for serious purposes, and such are
called “serious game projects” ? and we call it “serious
uses of entertainment games” in this paper.

3. Preceding Studies
In this section, we introduce serious games that have
been developed in several fields and purposes.

3.1. Advertisement for Defense and Public Policies

A variety of systems has been developed in the field of
defense and they are efficiently used for tactical or
commander’s decision making training and exercise
support ”, and most of them are still called M&S.

On the other hand, the games which run on PC and used
both for entertainment and serious are called serious
games. FSW is one of such games, and America’s Army
(AA) which was developed in 2002 is also a well known
serious game. AA was developed by the US Army for the
purpose to promote US Army for recruitment. It is still
well used serious game, and a new website is opened on
Oct. 2012 for the latest version AA3.3. According to the
survey held by a research company in the US, AA made
the impression to the US Army better than before for the
young persons between 16 to 24 years of age. The result
also showed that the advertisement budget could be
reduced to 0.25% among the total advertisement cost of
the US Army, by introducing serious games.

Not only in the field of defense, other public
organizations are developing serious games to promote
their activities. The UN’s WFP(World Food Programme) is
the one that they have developed a serious game called
Food Force (FF). The player of FF acts as an UN’s staff to
support and deliver food to the region where the food is



being a national problem. It was developed an English
version in 2005, and a Japanese game development
company localized for Japanese children. In 2012, it
became an facebook application and it is used worldwide.

3.2. Study and Education

A serious game designed for to be used at high school
to support history classes is Making History” (MH).
Players act as the presidents or prime ministers in the
World War Second years, and they gather and hold the the
world situation to consider the next strategies and decide
the policies to overcome the situation. During this process,
students can learn the modern history of the world. The
difference between the other similar types of strategy game
is that this game prepared instruction guide for teachers so
that they can use this game in actual classes.

In Japan, correspondence course for junior high school
students has been very popular, and Plus Eye (PE) is one
of such services. The company which operates this PE has
introduced a new game service with PE which aimed to
improve and keep up the motivation of students who are
doing PE. They have analyzed the usage of more than 100
thousands student, and reported the result that the
utilization of PE system in 2011 has improved 1.5 to 2.0
times more comparing that of the previous year 2010”. In
this service, a student chooses an avatar in the game
community, and they complete the scores through the
avatars. This service both includes the characteristics of
social games and serious game, and it is considered to be
one of a new method for studying at home for junior high
school students.

In Japan and other many countries, Brain Age (BA) is
very popular not only for young persons but also for elder
people for brain training type of educational game. BA
was developed in Japan, and it has been expected for
elderly persons to protect from the senility by activating
our brains using games, but scientific papers written about
the efficiency of BA has not been published. However, a
paper was published in 2012 and it shows the results about
the effectiveness BA used for elder persons®. In their
experiments, they have divided into two groups, and one
use BA and the other use Tetris game, and did experiments
to compare the performance of cognition and other
functions between two groups. The results showed that BA
has showed the partial effectiveness, but they also
mentioned that it is too early to say the effectiveness of BA
for all cognitive functions of humans.

3.3. Healthcare and Medical Treatment

In the field of healthcare for children, a game called
Dance Dance Revolution (DDR) which was designed in
Japan for entertainment is used at many schools for
increasing the health of students™ ™. The results of the
experiments show that it was effective to keep continuing
the exercise for 8 to 12 years students, and several states
such as California and West Virginia, DDR is very widely
used at schools.

In the field of medical treatment, two types have been
developed, one is for patients and the others is for medical
treatment professionals”. The most famous one for patient
is Re-Mission (RM) '?, and it is specially made for young
cancer patients to improve the knowledge of the cancer,

which is helpful to cure the anxiety of cancer patients.
RM is used for three months for field test, and it is
reported the efficiency of RM compared to without using
this game.

There are several action games for entertainment used
for the improvement of the surgical skills> ', According
to the field test report, the ratio of errors were 37% lower,
and the surgical speed was 27% faster, by comparing the
doctors who plays more than three hours in a week and
less than that.

4. Design Process of Serious Games

As we have showed in the previous section, there are two
types of development process, and the one is to use an
existing entertainment game, and the other is to develop a
new serious game for that purpose. Moreover, as the
effective serious games are introduced, more serious
games will be developed in many fields. In order to
develop more serious games for new fields and new
objectives, we need to have an efficient design and
development process for serious games. In this section, we
first introduce several existing processes, then we will
introduce our original serious game design process
(SGDP) that we are experimentally applying to develop
several serious games.

4.1. Chris Crawford’s Process

Most famous game design process is a Chris Crawford’s
Game Design Process (GDS) 'V, which has widely been
used by entertainment games. In GDS, game design
process is divided into three phases which is shown in
Table 1. As the table shows, the phase 1 is for planning
and research step, the phase 2 is design and development
step, and the phase one is for post-mortem activities.

Table 1 Chris Crawford's Game Design Sequence

Phase 1 |Choose a Goal Clearly define a Goal

and a TOpiC Selection of Topic

Research and Study on that Topic

Preparation

Phase 2 Design 1/O Structure

Game Structure
Program Structure
Evaluation of the Design

Pre-programming
Programming
Play-testing

Development

Evaluation by Critique
Evaluation by Public

Phase 3 Post-Mortem

Chris Crawford also suggests 4 key issues for game'’
(Representation, Interaction, Conflict and Safety), and the
most game designers and developers for entertainment
supports this 4 issues. However, although GDS has been
effective for entertainment game developments, but it is
not always applicable to the serious game developments. It
is because that GDS was designed for commercial
computer game development in general, and the evaluation
which is done in the phase 3 is limited by the customer’s
or critics’ evaluation. Moreover, GDS does not consider
the process to evaluate the efficiency for the specific
purposes of that serious game.



4.2. JIS 0160: 2012 SLCP

SLCP is a widely used software development process
for large scale software system such as online transaction
systems, defense and space systems and so on. It is a
international standards as ISO/IEC 12207 : 2008, and it is
customized for Japanese in JIS 0160: 2012. The advantage
of SLCP is that it is based on a V shaped process, and the
objective of the software is tested and validated at the
same level of the design.

Start of the Process ] Deployment 1
Requlren?ent | System Test ]
Analysis | = N

System thltecture }/ System Integration ]
Deslin

Software Requirement

1
Analysis Software Test !

Software Design r/s:nware Integration 1

Creation of Quality phase Ensure the Quality Phase

Software Development
————————————

Fig. 1 Software Life Cycle Process

Although, this process is applicable to the development

however, FEDEP does not define the process of software.
Therefore, even when the developer uses FEDEP, they
have to use another process such as SLCP.

4.4. Serious Game Design Process
As we have described above, we have to use several

existing processes to develop serious game. However,
using more than two processes means that the project gets
very complicated and it requires more work than without
using the process. In order to solve this problem, we have
designed a Serious Game Design Process (SGDP), and
using this process to develop several serious games to
show the effectiveness of SGDP. Table 2 show the SGDP,
and the Fig. 3 shows a sample format that our students are
using, which are to define a user needs.
Table 2 Serious Game Design Process (SGDP)

Phase 1 | User Needs Definition | Define the user nceds, clarify the objectives and target users of serious  USER NEEDS
(requirements) game. DEFINITION

Phase 2 | Planning WBS, resources assignment etc. PLANSHEET

Phase 3 | User Needs Analysis | Analyze the USER NEEDS DEFINITION document,clarify the concept  USER NEEDS
of that serious game and draw a major scenario to derive the primarily ANALYSIS
required function and performance.

Phase 3 | System Architecture | Draw all part of the scenario to clarify the all casts and environments,  SYSTEM
Design and design the conceptual model . Then, design the system structureand ~ ARCHITECURE
g define the interface between subsystems.

Phase 4 | Software Design Design the software. SOFTWARE DESIGN

. . . . . Phase 5 Coding and Test Design the single module test, do coding, and test the single modulesand ~ TEST DESIGN AND
of serious games, and it is effective in a way that the report he resuls REPOTS
objective of the serious game is analyzed, designed, L A e o
deVClOped, tested and validated. However’ SLCP juSt Phase 7 | Deployment & Provide manuals, deploy the serious game to the field with. MANUALs

defines the process of general purpose software, but does
not consider about the game development..

4.3. IEEE Std 1516.3 FEDEP

In contrast to SLCP, FEDEP is a software development
process designed for M&S in the field of defense and
space. The reason that FEDEP was proposed is to reduce
the cost of M&S, since the cost of those systems are very
high in general'”. In order to reduce the cost, we have
discussed how to utilize existing simulators by connecting
through network, and we have defined an international
standard called High Level Architecture (HLA). In a part
of this standard, we have defined the process, and this is
IEEE Std 1516.3 Federation Execution and Development
Process (FEDEP) ¥,
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Fig. 2 IEEE Std 1516.3 FEDEP
As the Fig. 2 shows, the process of FEDEP starts from
the phase to clarify the objective of the M&S. In each
steps of this process, the design and the products are tested,
and the models developed are finally validated.
It looks that this process in very similar to that of SLCP,

Federation
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Field Test

Evaluate if the objective the serious game is satisfied or not. EVALUATION
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Phase 8 | Evaluation
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Fig. 3 A Form of User Needs Definition Sheet

5. Examples

From 2009 to 2011, we have developed several serious
games by applying SGDP. Although all of them are still
under development, but the prototypes of them are used in
many fields for exhibition, TV programs or other special
events. In the following, we will introduce the overview of
them.
5.1. Commander’s Decision Training

Disaster relief is an very important issued for many
organizations such as the government, police, fire brigade
and so on, and the commanders of them should do training
for such activities. Serious game is an efficient way to do
such training and exercises, and we are developing such
systems 151619)



5.2. Education of Cooperation for Children

“Line Ho!ckey“?" is a table top game which aims to
educate the importance of cooperation by experiencing a
team play of a hockey type system.

5.3. Social Lubrication

It is usually not easy for most persons to communicate
with unknown person. Especially at a care house for
elderly persons, communication among them affects the
quality of their lives. Therefore, we have targeted such
place and persons, and developed two types of music
tables, MU”3 Table and BBQ: Brain Beats Quartet'®, to
support the communication among them.

5.4. Education of Language for Infants
It is known that a mother to read picture books for her

infant is a good method to learn language. In order to have
more efficient method for learning language, we have
developed an electronic picture book system called MU”3
PictureBook, and a Peach Boy Version? is being under
field test for 4 years infants.

6. Conclusion
In this paper, we have introduced an overview of

serious games and the conventional development process.
We also showed the serious game design process (SGDP)
that we have proposed and applying to develop our serious
games in several fields. Although the development and the
evaluation is still underway of those serious games, but
some of them are being field tested for those evaluation.
To show the effectiveness of those serious games, and also
to evaluate the SGDP is our future works.

By showing the effectiveness of the above serious
games, the importance of them will be more well
understood. Then, we believe that we can make a new
market of serious games, and more game developing
companies can participate in that society. Moreover, as the
social game for entertainment is drastically increased in a
market, it might be a very good wave to develop social
serious games. We are now focusing on this new field of
game, and considering to apply them to education and
health care professionals to reduce the medical errors.

Although a game industry has been one of a leading
Japanese industries, but it is not in these years. In order to
revive it, one way is to focus on a social serious game,
because the social games for entertainment is drastically
increasing, and serious game is required by users. As to the
application field, we believe that serious games for the
safety and health will be the most expected field.
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« A. Mohemmed, S. Schliebs, S. Matsuda, and N. Kasabov, SPAN: Spike pattern association
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+ A. Mohemmed, S. Schliebs, S. Matsuda, and N. Kasabov, Teaching a precisely timed
input—output behavior to a spiking neuron, Neurocomputing (to appear).

1) K. Miyazaki and S. Matsuda, Robot planning by cooperation of Hopfield networks, 2010 IEEE World Congress on
Computational Intelligence (WCCI2010), 2010 International Joint Conference on Neural Networks, 2010.7.

2)M. Saiki and S. Matsuda, Evolutionary neural network model of universal grammar, 2010 IEEE World Congress on
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Accompanying Induction Period, The 2nd International Symposium on Process Chemistry (ISPC2011), 330-331,
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2) I~ —8tiER D ER—7 A/ NEGGTHtle [V =V ROkl LOBICIBWT—) (P27 F T4 DNTFR
(VA7 F T4 AN B 5m] 315517-36 21, 2011/3/12)

3) I~ —8itiER DB —7us/ g Tty [V —V ROkl LOBICBWT—) (P AT F T4 DNTSCHFR
[ A=2T7 FIT AN TEC ] 2011/03)
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PR AR 2 E DRERE T OFEDE ORE KR OEEFTEDORFRELIEHIZ DN TH
AT TERY, RVA =AY T T — e WIS B R T L 2 7 0 — SRR E AR Bl H
DERRE BRELT, TOEMICB T LAIEOTIE, IRINERE DR RMFICHOVTEREZIT-
2o TORER, ML EIET ERROEMM A Z A K TSIk, 512, ZOEAH
FZ RS 528 T, AFEGBAAT L ORI THLCr(VDZ RIS A T2 LA AT HE
(272 ol BE, ZORMBHAIOMOE EEBEAL L BLORESBAA L FE~DIEHIZOW
THREHTHD,

DEESE S, HEME, FEay, PEER, MK AT 2 O REEE A YO —ii~ A7 e i, /54
{E%, Vol.61, No.8, pp.667-673, 2012.

2) WIAKETS, FIVEZRI, A JF— P, REODCHEMRREL MO EMIHPLCIZ LS E T v MRS O 7 07 437 2T,
S3HTAE, Vol.61, No.6, pp.547-553, 2012.

3) MR, MALRIREE, PIAKR A, FRE L, AR, AL, BRI, NARaZ AR ODHAKT Of K
ORIy Ao E R BEIF RSO, 38185, Vol.61, N0.4, pp.311-317, 2012

a K % B | K % | W WA I
R OB T DY S BB SN T, BADHMAFRBLOEROSA EHzmL
TEEMICHEL TS,

VT2 ML FRE @b, B TS0  HIED AT O BB ARZ XY v B BRI Lo,
I5FEMICOIHX VY COB AL R R LT ELD T FEIF VU vEIR2]E MR LT,
NEILBAT5ERFV v HBE44ERENZNIZONTOMmE T, ZIMMERESZLL L
i EOREARR LU, R, (Mo BOREME, FEmtl s oMalt:, BefifElickiTof
RPN fSA, FRiomEYACT (GEEBIFE ) BExZE LT,

FEAF TR DN TIEEBIT, 2010411 H B 3FEMICh 2 EER e Bl 7 oy =7 M B
BARBEEEFELL TNbo TS, ZHUE, A AT /LD H A BB R 3537 B o 2k R il /B~
0y ZhT, 2012812 A X0 A7 D= (=o' T 2E) Z LI T E ThoH,

D ILFRIT (BREAZEY), BEA : =V IETRE [haA T o kib ], SCFRET R 2T R (AR 75D, A
WIM201049H7TH~9H20H

2) ITEIRIL TV v BIR 2 I3 AL, 201045 H 30 H HIR (42415 8) (45 16[BIAICT(E BIEER) 2 &)

3V ITBIRIL, Y RUD L (F08k) - TRIRRE Oy ) (HBIHLETRE > 72— 7 —>2011 BKJAICT(EBREEIFE R E ) B A
t B —384T, 2011459 25H)
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SeATRm S E TR A PE S T B O B AL |5 FREEE 2, 374175, 17-35, 20084F) 2B\
T, K (EIFEB) B IS 0T S ABEEE L S35 2 H W TRtk L, oI
RUT, 57, M0 E OB 2 1E /T 720 O FiEGE B) 2 5 UL 5 5EMaxima B IC
TERK LTz, RIZ, 2O Fik%x, ZEBAEXORMMEITEH LZ, 2E8EREL X, 24
ez nzn 1, 7RO OFHEAEE X, TNoOHEN RN EXORMUEEZFTREE T
%R AREBA S A Maxima FICPERR L 72, ASRAEBISUE, Z2EBRER HRAOKE XL RO 2
BRI ELITHIZETHELI, TR RIIIL T F—HEICE SN EA LS, KAFEK
OFREFIIX D ERBEE CEDLYE, REXOMITHNLE, IMNBRBE ENL5E 12D A N
REL, ZEAMEMEICLET 575, fRZ Fitim L DICEED T,

e, ERFIEOREF~DIGHELT,

1. X T —2NED 28 BAT T4 B¥%E - E ik B 5 3
2. 2B BT —ADOLDB-AT T A B D i b (58 B £ & i R B 97%)
ERRETL T D,

1) H BB, [ A BAFERXORKM~DORL |, IHSHFE T, 40425, 87-104,(2011,09)

2)

3)

a k| ®a R | K& "B B F

BAE, EIZULTFTO3T —<IZ oW THFZE 2D Td,
(DIMEARFEICB T ERK - BB AIAD =X LO@ERFZAL ), FlZ, BURGE TIZHEEL T
AR — B Z IR A D AT = A L% H0NT, EELL TW5, Uchibori, Maki and Jin (2010)%
FRERSE, BEEOENRE TG R OERFZELEDREE A S O T 7R 21T > T D,
)T B ARFFEIZBITHWHIESLOMZE |, JeATHF7E TIHFEL ST iv TV o7, HDIA B L
POWHERICHBEBLEMELED TWD, oHro—%, 201347 A TISLRINZBW TR A
#—3¢F (Uchibori and Matsuoka) 35T i,
I _SEEGHERICBIAZEFERE ), BB TIEET, B — 5 E SR TIR<K
ESNTOVDRAIT AT ADREBRBEET LN, H _FiEICBVTHH TUXELNEIDIZHON
THRREL, fm L& BT (Nagai and Uchibori),

IRIBTAVHLAAMT, FKH K b W AL HE B I L DB 2 A% (C) TMRIENIRS O #5 12 &
D UFE T E A OFERNBRE SRS DA R 1 12V T, NIRSZ W2 32k - B2

D) NIREA, FARFISE, BFHREE, REPIAT, “HARTFEREICE T 25 SCOFGERE—E 85 SCE O ME S 2 F 0
127, FRRAASE, 5520%%, pp. 67-88, 2011/11.

2) FHBET, TAFE, B, NIRRT, BB, ATERIL, “MRIZEALZAAREOTA 1% & T STOMEIC
B D MMTE B A ,” &5143[8l A AR S3E%4%, 2011/11/26.

3) Asako Uchibori, Hideki Maki, and Yin-Ji Jin, “The Origin of the ’Ga/No  Conversion in the History of the Japanese
Language,” #5141[5] A A5 #5522, 2010/11/27.
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BUE, FrEROBEBRZIE T Ou5EL, EHOREIZE T LT > T2,

HERDOBMEBRZICETIMIEDOT —~iF, [FBEEEHSTFHEXMERRICBTLME
FrPE D HIE &8 KICBRVEDAKIUZ B9~ 20T 98] THD, M XINEICI DK, B3, i %
DK E 2B 135728 O R - TR TEL L T, FrEXMEHRRICB T 55 KR ER O
JERRMEZARIN 2 FIEORRZ B EL TS, ZOMFFEIE, FRR21~234E BB 052 2 A B
BITES TEMLIWIFEL R RS ET-NE TH D, BUEL, TRIRLTHFERD RRDER % 2275 EIK
ZERBRICEREL, BEHO Mz BEMIICEZT, MERO DL T LW i #2179
TEEMESL T D120 O FBAEEOFUEL, FHAIL AT LAOWELIT>TWD, E/o, EXOLFRIER
ZH A LT B SN S > TIRERHIZE AT DB SV A2 IE T D720 D FEREAT > TD,

B OWEICETDMFEDT —~1iF, TFFEHEECLDELNE LI OFHEROE SRR
ROPE | THD, BLRPAEO LML L TGRESCHE THEALELOMAGITHD, HYAD
BRI > TR I 5 2 LN TED VI -CER I 72 81— AR IS 235041 L2 FE 5 O
Bz R CHRTHZLE ARELTWD, BUEIR, #FE RO TS T % R B O e 2 i
R DI DFEBRTFIEDORFEZTT> T D,

1) KpEREHL, BPKYE 2, [FE i EIEIC I BT ) B AR PARE T2 H 440 T8 H S, 8-7, 2011412 H 3 H

2)Y.Ohkuma, T.lkeyama and Y.Nogi, “Double-sensor method for detection of oscillating electric field”, Review of
Scientific Instruments, Vol.82, No.4, pp.043501/1-6, 2011. (201144 H)

3)Y.Ohkuma, M.Hiroi, T.lkeyama and Y.Nogi, “Separatrix shape of field—reversed configuration”, Physics of Plasmas,
Vol.17, No.4, pp.042502/1-5, 2010.(20104E4 A )

k| O E R | KR & K K E #

M7 —~TE&RREICBIIEEO T — NV EEFFOFK S 7I2XD 8 DL S T
D1 18 |

FIZREmMET A — NV EEZ3E S THNICHTHNF AT XL T TCA) B L U,3,5-
PN F A= V(LA FBTTAAWT, il EICEESHD B AR L 25 7 I B ik S 4
EREMEIZOWVWTIHFRZIT> TS, IBFEOKRELTL, BERH CMBILIEE KT D
TCAIZEWT, BTTZ LTI 1%)IEAT D721 TTCAH 3 T-IRO L EFE I % 5 %
HZEEHLNE LTz, &6, tOEREREZL LS T2 oW T, B MKk ol EEK L
ROMEIMERRFTI LT, £, DT BEE S FORENHLZENHLNI -T2, AL
R E CHWAIBILIZ OWTY, EBZ B X5 ML E X, TNETEITAZ ) — /L TI7-T
T FEBR A, SOIC6FEBEOFEEICRVFEEOREFZL, B MBI bBEIER S L TRE DR
BHLRFTL TG, IOZ ERER S EEZ AL T80, BEORWR B Z{ER T 5 E
THERERTHY, 5ZOFHRE S THEOFFIZONWTEREOHLT —~vLEZ TIN5,

1)Megumi Ishitsuka, Toshihiko Hiaki, Naoki Osaka, Coadsorption self-assembled monolayers of trithiocyanuric acid and
1,3,5-benzenetrithiol on an evaporated silver film, Journal of Molecular Structure, 1002, 179-186, (2011)

2)

3)
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T )3T T VT Calothrix ap. PCC 7716 ~D& a1 EH AZITV, JCEIED 5 1186 FH RN 2
1T, KT IR TFITICEB T HIE -T2 —RADAFEIT 7=, Calothrix ap. PCC 7716
Xv DNA%’E?EEHjL/ ZAUZXFLTin vitro hZU AR AR ARIGZ Lo CTRIGE OB R Sk X
O, AN BAR F2 AT HZET, 14838bph 72D Calothrix ap. PCC TT160DNIENET T AIR
HBEL 7=, ARSI AR ETHEEHIT, TTAIRORKEITVY, 5873bpDFEIN A Calothrix ap.
PCC 711688 ma & e 2D DT, 1ERIL 7= 77 AIREZTN#ANX T KI5 & Calothrix ap.
PCC 7716 DM 7 CHBLAIRE/ R Y Y ML _IF—L LU CORMMEE /T 525N DT,

HWEk T RSN DORFEMIELL TR I roBafbict by Ak (ZaLr 7y
WV, T AR OGH EOEMEMNT 5720, A TORF I ki L EMr Ry
TVT, BEIOEZEOHMM R E0BE, EE&FTIEORGTEITo TS,

1)

2)

3)

e R R R

20105 FELIRRIZLL F DO RER2HODT —~ T2 BB L 7=,

(1) 20084 £ L0 TR HR Y ¥ 8 55 ) 0 WK BA 3 2 KRB E2 1T > T D, B RS2
(20104F) K OVE 1L PERE B ICBE T EEE S VAR T A (20114) I2B\WT, EICEDH, ¥
I — TR E S F‘%ﬂ@ﬁ“é’@i&lﬁl@@HEIEI%U%@HEH# Fo 1T D AR R H gk i e
D i AR e _%’E“%}& EL, EYUANAYRDOFERICEHGE L TWAIEEREL, TOMEEFIT
VI LT,

(2) N3 FE AR 2 FH W - R B A 7 — < IR 2 D TV D8, %@#Ob”ﬂfaﬁ’“bw@ﬂ
i CHD, BIFEIHDO— D> THDAER BT T, J0k B RS 2 F 72 R AW I8 BR Bh RE & iRl
DIEICHBERBEERHHZ L%, EREFERYTRELR, BIE, BOGGE m@?%n%:ﬁ{fbtlﬂf&;
5o bI— DN 7k)i%ﬂfh%1(&>@ I3 FE ARz 2 B N T2 8 5 7 1 K RS 38R oD - X4 MR B
THNEE, F BRI E T T, M T, 20134E BT 5 55 1 2 (0] i 7 fl BE |2 B
THEERS ARV T L TOREKICHT T, KRBT 5 B AR ine . IR s 7% 5 B
BT 23 KA U THD,

1) Shinuke Urushidani, Toshiki Kikuchi, Toshikazu Terasawa, Yuji Sano, Analysis of Background Factors in Marine
Accidents and Incidents Caused by Watchi—keeper Drowsiness in Japan, Actual Problems of Transport Medicine, 62-67,
4(26), 2011

2) Toshiki Kikuchi, Yuji Sano, Junichi Abo, Evaluation of Seasickness by Peripheral Circulation, The 11" International
Symposium on Maritime Health, Sep.2011

3) BRI - P BP AR W] - A MR AL - SFIRFE —, B OIRKUC I DM DO F K A 2 T bO R 4T, H A
Sim AR, 124, 227-232, 2011423 A
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BULE, e - PEE B RO SN DT 40— VY — 2\ XD T o FiEE A
WTC, EICOBAME =4 OREIZET 20150, QF#ROMRES STy —2r74
TRG U ADEBAIRENEICBE T A AT o T D,

DX, BEJEEORETOIRT, B OE AT &b 7258 B 57 5 5 4 D BRI kS 7
DI ANINE 2= DR E 2O T LD THY, Wk 244F B SCERRF 8 B A00F 78 2 4
Bh & TR ZE il R A BRI | O 2 252 1), EELICAT T-EEEIT> T D,

OiF, Btz B B4 (h20~22, BVARESEF W - IFICLVh23E TR, 3L TUh24~
26 (F7E) ) ZMEICLY, F#EMOU —IT7 47 350 20 EBI [\ T/ U b o2& 75 vl EME
EEDAN =R LT, FRIZ R E B R ROEANEN) NFFH EOE T 2D DAL E R
MOMAATAICERTHZEE2BE THLMNTT AL ERML TUW5,

1) Eriko Kobayashi, Masumi Koka, Mitsuyoshi Kuroki, Manabu Takahashi, Sachi Kotani, Nobunori Satoh, Shiro Ueda , A
pilot study - drug information sources for Patients, % 3% 40 A VE A 2T (5 3 48 A /EAMFSES), Vol.34 No.1;13-16,
2010.9

2)

3)

k| ® mRr |E &£ R 8 =7

19904 LU ki Cund H o 3L [F S2BR [ Tibet BER W\2S ML, F2HTRR O R IR « RHLAK « 0 36 R A
DI FREAT> TS, AFERRIL, BRU vV —BHIEEEL TEME— K TeVI L~ EMm LT
BY, X, FEHBIEEELTES FCEE 2 kneeflk (10P%eVAHIT) D4R F, P, PrHe M %
R B/ NO SRR ZETH AL T D, LN RIED 3R IZ W T2,

1) Tibet 22K v U —BLHHE & Z2 IV 7= Fermi/ LATEL My # v — O L

o< R FermifE HLATELH v B L — D5 BB A RE/R IS RIKIZ DWW THRAE L 7= &
ZA, SRIEF N H20 LA OB 72 A XU NBRAEBIHIL 72, 208 RIKREUIWIFFE. 41 KIK
F0L, BARFERELUTILL.A4X108L720, LATH Y <8 L —LTeVH >~ BRI O 5 B
AR S5,

2) Tibet B2 L Aknee fEIR T H A~ ML &Yk A 5l

INE T T-knee Bk D 2K 1 #E B M O'P+He 8 & il 725, kneefl ik TlXHell EDOFE L
JRFEE Ry DB T D2 Ea R Uiz, XCERL 48 B I E I B FH I DWW Tk <7z,
3)Tibet FBRELHIknee BE I 7 H R A7 hL

Fx DBLAILIZ10M~10Te VO I AL MLV K OSERL O 8 350X, ey — AL HE 5+
T TARBECH DL RLT,

1)M. Amenomori, et al., Observation of the Fermi pulsar catalog at TeV energies with the Tibet air shower experiment,
Astrophysics and Space Sciences Transactions. 7, 211-215, 2011456 20 H

2)M. Amenomori, et al., Cosmic-ray energy spectrum around the knee obtained by the Tibet experiment and future
prospects, Advances in Space Research, 47, 629-639, 20114£2 4 15 H

3)M. Amenomori, et al., Cosmic-ray energy spectrum around the knee observed with the Tibet air-shower experiment,
Astrophysics and Space Sciences Transactions, 7, 15-20, 2011451 19H
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Presently, I am conducting interdisciplinary research and writing in the fields of literature
philosophy, and language. | am involved at present in the following four projects: 1) a
philosophical/poetic retelling of the birth of the Greek muses which delves into the link between
myth and philosophy in Pre—classical and post—-modern thought. This is a collaborative venture
with Prof. Kathryn Hohlwein of CSU, Sacramento. 2) | am engaged in translating Kamo no
Chomei’s Houkouji, as well as writing an interpretive commentary on Buddhist themes which
appear in the work in relation to the events of March 11, 2011 in Japan. This work seeks to
explore Japanese concepts of mortality, mutability, and the nature of reality. 3) I am finishing a
paper on Saint Augustine’s view of eternity as it relates to the poet W. B. Yeats’s poem,
“Sailing to Byzantium. This work is intended to elucidate the enfolding of past, present, and
future in the one eternal moment. 4) Pending the awarding of grant funds, [ will be collaborating
with Prof. Kiyomi Chujo and others on a new study of vocabulary usage in a number of selected

texts in context of the compilations produced by the British national Corpus.

1) “The Dancer from the Dance” : the Problem of the One and the Many in Yeats’s “Among School Children,” The Japan
Society for Culture in English, #3C{b.D 3540 (31), 63-76, 2011-02-25

2)

3)

a8k W B R | KR &% | Kk H i

Wgesr —~ B/ AL 7 AR O R B EK
RO IR T M a TR, 20 TR OEFMERED 7Y — Bz kD,

FOBREZLELTCOMWEEZHARAZLIZL ST, YRV AREXELE T 5, $-7 -2

BHE VO AREEFRL T, VARV 7 RERXO KR B ERB IO BRBEAE BARMICE A

T5. FRCLL P2 maHDIcist L,

(DEWITERFZEOARLRLT EMEEVVEHAZSCEHRMIERARZRE ORI S ERFICREL TH
NDLEHY AL 7 RERICHOWNTY, I BHliZIT o7, FFICEmMEEVEH FICAREL T
NDY RV 7RIREXO K BERILTV— BB OL2 V2 &3 B T HIX W Enbnolz,
L2V AT EEBEEGROEARTEHETHL ~HOTHEH W CTEEMITRDLZENH KD,
AWFFERRITF S THREL, BERLERBET THD,

(2)Y R 7 REXDOBERALIZ DWW TIE, 1ZCDIC 1R Tk (B L L 7= S 20 ) E o
B ARV 7 REXEW Tz, ZHUTINA TEERY AL 7 AR ERICE TN ETOR R A5
¥OIEZ AR ECREBLULE, EZ2mE EOBESRT 770 7 ATH R 57— 4T85 %
Ko, ZOHEEEETHARDECEST, BBV AL 7R EXEE], 20K B ERE G
B A2 LIS LT,

D) s, MO RRR, (WL, AR, BF—H: ELZmEE OB AL 7R SN0 Kk REK, BAGHAEE Y=
FRCEE 21(2011) pp.289—308.

2)K.Watanabe, Y. Kametaka, H.Yamagishi, A.Nagai, K.Takemura, The Best Constant of Sobolev Inequality Corresponding
To Clamped Boundary Value Problem, Boundary Value Problems, Vol. 2011(2011) ID 875057, 17 pages.

3)
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B3 25 O F2K B R AR DR A TG RS -/ MARE— R EIE R THRZEL T D, Bk
FEERGEICHm L TBL, 2 TR Z T o 72, £, ZORMENLIREL T, 7V —
N =T P RN T ORI D BEIR BT D LTI LTZ, &L T, 2O
BE— L, BTN RO FZKEERKIEOE FHERDBEB O R 2B LT, 2 ETICHE
BTG RIFIANAT VAT RFETRESNIZEBRPIEE S T, HfF#ESL TR L,

1) T. Fukuda : Greenberg conjecture for the cyclotomic Z:—extension of Q(J/p), Interdisciplinary Information Sciences,
16(1), 21-32(2010).

2)T. Fukuda and K. Komatsu : Weber’s class number problem in the cyclotomic Z:—extension of Q Experimental Math.
18(2), 213-222(2010).

3)T. Fukuda and K Komatsu : Weber’s class number problem in the cyclotomic Z:—extension of Q II, Journal de Th orie
des Nomber de Bordeaux 22(2), 359-368, (2010).
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BEBREO(T740) FIBREX TEESNZHBHMBEOFEH S DRI HE(CQ)
(Mordell-Weilf#) EFHm (R TRRNOBEME) OLEETLRTHIE, BLOZEALLEEE:
WZBART DT A 77 FAOmM O E Z T RDZENBIEOIED B THDH, LVFELL,
Y OMFZE B IXR D3> THD,

Hi1 : Fermat® 3R D3Wtwist Cp: x*+ 32 = m(mIE3FH T 2LV TERS
NAHKEH i FR DOMordell-Weil BEC B H i A& BARIZTH RS,

HAE2 : ARIBENCHEOFEM R EV: »* = x° — N% OMordell-Weil BB S i 2 BRAYIC
FHRD,

H3 : 744 T 7 BAD2MDT 447 7 ZADSKA~OYLIE AT REMEZ T <5,

BEEARE D F A TERINTEMAMAREICK L, MordellO EELVEDH B RO 703
EQIZAMMERT —NEETHY, TORUNEGREEZRETDHIEIEZR S THHA, HHHES
SREICOWTIEIB 2 ETHZETH—RIZIIAE S Tidew, £/, BakerliZ k> TEDHES
SO D ERASIHARIICEZ LN TIIWAER, 20 ERIZIEFICREL, BEEEZRETD
TR —RIZIEE S T, HAY1,.2 TIERE(Q) DA TTSREDE I s 2 B B IZFH R,
B RIS RD D Ea BREE T %, HHISIZ20094E £ TOMIE DG IE TH D,

1) Yasutsugu Fujita and Tadahisa Nara, “On the Mordell-Weil group of the elliptic curve y* = x* + n”, Journal of Number
Theory 132, 448-462, 2012

2) Yasutsugu Fujita and Nobuhiro Terai, “Integer points and independent points on the elliptic curve y* = x* - p*x”, Tokyo
Journal of Mathematics 34, 367-381, 2011

3) Yasutsugu Fujita and Nobuhiro Terai, “Generators for the elliptic curve y* = x> - nx”, Journal de Theorie Nombres de
Bordeaux 23, 403-416, 2011
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1) == —h) 7R B GE [FE B 925k (OPERA)

Za— N IRE O BEEEREILA 5 3L, WSO A L FEIL CTEREITRoTWD,
BARIITIL, AA AT 2 ZH LM R T e (CERN) 7vbla—==2—R ) /B — A
EEL, AZVT DT T Yy —ESEFTIC T Y =a— N ORI AT, [E B # 7)
FEROPERAIL, 11 VENOHFEE BB IMLUETL, 2008~2012F TR ICE — ARG A21T
2o TWWA, BT, 2008~20104E&20124F 1%, 7T Yy —E AW ZRFTICT, =< /Liay
TV a— VTV INRI T F—LDOBEAEZELTHEL, rY 7 AMFFEE &I ICHFEE
HIhT-oT=, T2, TORKFEINTHRND, T T MR K ARG 2 U725 A A
~ AR OMFFEIZEEDY, 20129 1TIIOKE T 2 VIENLEGSM R O =2 — R ) e
— ATA DL R ELEZFITLIZ,

2) X7 AF v 7k HERCR39IT K2 e F B il o> BH 38

R FEHMEFRRFEICB VDT, BRI 25 CR-3938 I UN &) A 8k i 142 i i HUA5 B K
Baf AL, BEABN COYBO MR ET VHANA — T A T T T B ELTHE TS
FIERBISL, Z O &k iF2E 4,

1) The OPERA Collaboration (N. Agafonova et al.), Search for nu/mu —> nu/tau oscillation with the OPERA experiment in
the CNGS beam., New J.Phys. 14 (2012) 033017, 13 March 2012

2) The OPERA Collaboration (N. Agafonova et al.), Momentum measurement by the Multiple Coulomb Scattering method in
the OPERA lead emulsion target., New J.Phys. 14 (2012) 013026, 16 January 2012

3) The OPERA Collaboration (N. Agafonova et al.), Observation of a first nu_tau candidate in the OPERA experiment in
the CNGS beam., Phys.Lett. B691 (2010) 138-145, 26 July 2010
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Hofmeister B FNZEBWTK G FNEDINTIRDFENZ D FHZREL TWDDO 0 E RT3
HEBT, B8O &R EEFI R LI KBRS S O 1 VDT —~ Db LT e %
1T>TCW5,

ZIVETHofmeister R DR EA A L 2 E T R E R G EL TRFEITWEZMAEL LI,
ZO2MEIE, * A Hofmeister RINDAER LA A 2 H e REL TE T, TTIX 7m0
REGLTZDIZFEIE L THCIZR Y, ZOKBREE 2 OWRE CHRHEL, 2P ED1-
TaX )= )L (1P) 2 FLANLEEL b2 ELZ, EREBEITHEORES THD,
100cm* D /L HHIZEREHA R Z AL, 0.25cm® T DRREDIPH FZ &2, h—IAZ —THEAHL
ST-HPUE N D C I BB AR DT, ZOBIT2E5E TEHR, BrEURRESL TV 5,

IPOREEICH T HIPOBEIER 5T/ Z e — (H ) BibERD, SHIZZNELP
OYWE BT LIEHE r-1p2 RO 72, HCIOBEMREMEEBIZH - 1p3 AL, £/2HEp-1pD
I KEZ R TIPOREENB DL TWLIENDN-ST=, ZOZEND, BN THCIAIPLE &
N AN Z T TWAZE N RIE T,

1) K.Miki, K.Nishikawa and Y.Koga, Effects of Proton on the Molecular Organization of H2O -Differential Approach to
Solution Thermodynamics- 21°'IUPAC International Conference on Chemical Thermodynamics ICCT-2010, (2010)

2)

3)
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