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Abstract

Knowledge Management between Development and Operation in Information System
Made by External Resources

The characteristic feature of information system development in Japan is that an external resource
develops its customer's software through the project. The project team isn’t able to transfer the knowledge
which is gained in information system development, which affects the creation of the value required by
customers at the operation stage. Therefore, it is necessary for the development project managers to be
conscious of transferring knowledge which is gained in information system development to operation team.
However, it is difficult to show a concrete procedure due to the transfer process which affected by the
contract with the customer, the software development environment and the status of the project.

This research uses the mixed research method which repeats quantitative data analysis and qualitative
data analysis in order to clarify the phenomenon of "Transfer" of information system development. In this
research, three quantitative data analysis methods and two qualitative data analysis methods are selected
according to the type of the data to be analyzed.

As a result of the research, we proposed that five kinds of “The Knowledge Transfer Model in the
Information System Development” that clarified knowledge and process which should be conscious to be
transferred from development project teams to operation teams. In addition, we proposed that "The
Capability Model" which indicated the project managers’ capability of transfer is presented.

The practical significance in this research is the development of a "Knowledge Transfer” workshop for
project managers with competency-check-sheet.

The academic significance in this research is the advocacy of a knowledge creation model which
included not only the transfer of official deliverables but also knowledge by "People and Product” in the
Process of handover of information system development.

Umemoto (2012) shows a new understanding of knowledge management by three "knowledge" (Power,
Process, and Product). Thus, this research clarifies the creation, the share and the utilization of knowledge in
"Transfer” from the development to the operation in information system development against the background
of new knowledge management by “People and Product" in the process of development project.

This research has a limit. It’s hard to separate the knowledge between customers and operators as a user.

As a vision to the future, this research will continue to study the relevance to DevOps which is drawing

attention as a new method of information system development.

Keywords: Project Team, Operation Team, Program Management, Competency, Knowledge Transfer
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DG EPELA~DFNPRENTND, ZORT, VAT LAEBEOGIEELIE, VAT LT
A BRWGET LR CTITh D & LTW5hH, PMBOK (PMI, 2013a) 1d, 7 = — XD T IX,
Tx—AORFEWE LTHERR S N7 e X7 NOBEEIFSIEELEZL-TETTHD
L L LTW5, PRINCE2 (AXELOS, 2009) 1. lEMDOERENEE THDL E LT D,
ZIoX e vy MEHEDIL, FIEELOX A IV TRREMOERITRIN TN D
D, Bl EITEET 5 7 mE ARHERB IR DWW CTERARIIICELR STV,

2-3-2709 Y MIBITAHBEE

P2M H A R7 w7 (PMAJ, 2014) ([ZBWT, T—# « IF#H « HERIIx{TOEARNFESR T
HY, BETHHELTWD, IOIZ, k- HFREEOH TR Y27 MTYTIEHH T,
F2—ADL IR A OOHFREHEATER LTS,

=R 2-4 4DOOHMBEE

E=Xa] Bl
REREY JOUSL-T7AYY FOBEDCER. THETOEHEEL T, BERMICEH
MHEE Hah, BEShE-NHEE
B TOUSL-TAY) FERTTAEBOTS U PR BEOMRITIREFLT
AMHEE BRI S SHIRBEE
il X b Shi=&ifiottk. Y=a7I. FFa A0 bR EOHKMEADIFE
MBEE 3
HEH 054700y MABHIE., T0J5L4 - TOP ) A
AHEE

¥ PMBOK®# A Rit, 7uv=/ h~% Y A2 MR (PMI) 2A%ITLC57r Y= b~k AL b
IR A R TH D,

BpMAA FT v 21E, AAT RV 22 h~% YA Mpd (PMAD) BEITLTNS P2M 71275 A&
TaVzl RV AY MEETA KT 7 OBHTH D,

%9 PRINCE2®i%. AXELOS Limited O BERAHHETdH %, A XV ABUFSMER LU 7 2 Y= 7 <%
AL NRETHD,
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PMBOK (PMI, 2013) 28\ C, Mo 7o 2 &E X, 1T A COFE 7o 2D A
Y7y hTHY, IaV= FEBLT, TRV FOF—Lh « AUN—INEIZGT
THEO T mEAGEEZTH L0, BMLIEY TEHE LTS, Miko7 ot A&E
X, et R FIEEBEOMGEN—AD 2 5D HT I Y —I2HhF b i Y Ogm)
MEFZRINTND, IHIT, DIKW (F—% - fF# - F5k - ) OFT7 L& 0BG EZ T
D MNEEN—T =~ R - T—=F MEERT v U AR, AEERT v o AR
EE 7Vl FOFETBIOay bar—b - Tatv R LEEAMAIT TV D,

PRINCE2 (AXELOS, 2009) %, MR#OME, EEAZBEEM L TV DA, HFREEIC
DWW TIEHIFRIZFLIR STV, PRINCE2 2B Tp A K « SR RVA U N« FT77 7T 4 A
(BMP) OR— b7 4 U AICEEND ITIL (AXELOS, 2011b) O F L v VEHIL, DIKW
WX AEERELZHIE LTND,

2-3-3H—ERIRDAV

ITH—ERASYRVAL NORARNT T T 4 ATHHITILIZ, H—ERARANTTV H
—bERFYPAS o, =R TP gy, = RFLL—2 3 B X O —
AWEHD 5 MOFEFHEN O SN,

AREFEOY—EATH A (AXELOS, 2011la) IZBWTC, ITH—EARAwRY AL hEiE
AT HZ EiE. AN (People), 7'm& A (Process), ffh (Product) BELOH 774 F—4 L
FA—=H—, R F =72 EDs3— hF— (Partner) ORI L OBhERAG 720 7 15 % U
i, AHERET D2 LEE LTV D,

P—ER TP g (AXELOS, 2011b) X, Flfk< BB mofle LT, &
BT, RROBEREND/LIREAL Ty REHIRL TS (F2—-5), ZnbDA v
Ty ME, B LCHE T e Y 2 M LR EN L GERS IS AN D,

=& 2-5 ERBRETLERMISBBIREASDTY M
ATy b

o

Evavezvyiay

BRG. ERBRETE. A%t

MBEREFE

Y—ER - FR—+rTH+UHF
FRABLRIMDEGSLIUHB SN IHREZSTERRE
ERLCUEEZERT H-HDDEEER RFC)
RDLDEECH—EXRTHAY - Nusr—2, ERMERIIOEMR. 2+
ANEE, H—EXETIV, REtEHRE A V2 —7 = — R, BITEHE.
BERFE L FIE

8. | FTEFMMPLUEEHEMEESR ((AB) DI—F 4 9~DA Ty b+

9. | H—ERFTLYPIRDAV ML RATLDF LY D LIER

el B el ol Rl I bl =

28



2-3-4 DevOps

B LIEH OB I3 28 LW TFyEE LT, DevOps i, if#, HEH STV 5,

Bang.and Dupuis et al. (2013) 1%, Web 77U 7r— =3 O BH%E & JRBH D DevOps 1Zxf L
T, 4k (Knowledge) . fhE (Skill). #2/1 (Ability) (3 D& £ L ®T KSA & LT5)
MEDEIITHR—=FLTWDNERE L, TOMER, V7 bV =TH¥EE L IT AL
— X DM FD KSA 1%, DevOps @ 4 SDOFLHT&H % Collaboration Culture, Automation,
Measurement 33 & O Sharing #9748 — F L TW\W5 Z & B 57T L7-, Lwakatare and Oivo et
al.(2015) 1%, IT £effr izx L CiA 247V . DevOps @ 4 2D 72kt & LT Collaboration,
Automation, Measurement 33 & T Monitoring 235 ¥ . #IHOBESAOFEANBRR ST D
ZEEBRTWND, ZD X DI DevOps DAFZEIL, HARINZ b E ST ZATHDLN, T
Dy AR OMbY 2ED, BEICHEA TS,

EANTIE 7=V IT = RET N EHEOE K| % HiYE L7z DevOps HEHE
FHAM8 2016 4E 7 HITHEE L. DevOps DA AT IS < Fik, BT A0 — LD IEHROIE .,
IT ¥— A0 HFREIZIEL U ARGGHRRAE/: & 21T > T\ 5, itSMF Japan (23T,
DevOps Z5 BEFLIFZ2 3 B350 5 1723 0 | DevOps B K DFRA - 2347, ZZH & B & DevOps
DFLA . EE~OWA IOV TR ZHED TV 5,

EHRWE L L, A - EI i (2016) IS L BRERMXEHO L Z—F T4 X
T ANMIBTD, HESCT—LEBZT- DevOps 77 7T 4 ADEANDEHINRH D,
KEHITIE, A7 TWE - T 7aA - 7T - BfEHEC-ELZBELAITV, &
{ALFET 99.40% &\ o RE ekl 2 B L T\ 5, BINASLHE 7 7 L X
REOHERZB UL I 2 =7 I KD . EPIAEEAY R B AL b Rl
LTW5,

G (2014) 1%, BEAFSERFT &EAEPIANFTITMNL CHERE L Tl b . BEAEAY7R DevOps @
FREI TR VIRIETH D L LT, BURZELLSIERE - BECEX L) RET NV EREL
TW5, AET /UL, Customer (F§RE %A SR8 5 . Operator (F§irE % E 3% 7). Developer

(BEREZ 28T 2%) @ 3 FHL, ZNENORIZH HBMRMEICER LT, B ERFEL
PEE ST, BRIEONY == 3 128D 8 DOMHHICOWTELET D &) AHFIEICHE
PLL7e 217> T %, MM (2015) 13, HOUE LA E) 27 L XD DevOps (254 % R
DFLA AR U, BHFEERP LB O v AT A FEE O K RG2S odr LT, WiEs
DN XD . BAFEF OIEEREEM AR I L DV AT LAEELZHI CTE 5 2 & MG
L7,

CTOYANBFELIE, AT V—vay EVCBIHOBREEN AET 52 LT R, FiRs Lo
27 & RMET S FIETH D,

1 DevOps HEMEWFES AR — L2—  hitp:/iwww.devops-japan.org/ (2017 H 5 H 7 HI1E)

2 itSMF Japan DevOps 25 B & BRI 2200 BH i — L —
http://www.itsmf-japan.org/subcommittee/sub_devops.html (2017 A 5 H 7 HEAE)
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2-3-57O5S5LIRIOAV

BEOTuT = e urs T a5 LT, MEAE (NXT7 4y ) BRI ALNT
é:k@%%f%é(ﬁ%mMié,mm)@w 2013b) (AXELOS, 2011c),

EBR P2M 2 (2009) 13, SMBEREEDO AHEFNEICRE S BE2Z T 571 7T LTI,
i AH &5fﬁhbtﬁf%ﬁﬁﬁéﬁ (2, WL M B ORME IS LT r 7
T LOMEZBFIAM L., VA7 ZE/MET 2HROETH AR THL L LTS (K2
—13), IHIT, HFHRTAT LD L 5 ek EBIEEh 2 4 —F —0Mim L, Fram ¥R
EEHNEAX—LET IV, VAT LAETABLOY—ERET MIZHEIL T, ZNENOHM
HRtRE ML el T A2 VA FOBEE, K2—-14 (31 H) OX ) IRt
LT3,

SEMOT 0T 27 FTCIE, BREE EZFEEDR ) L OB B LREOXINEIT 9, P2M
DA F—LTT /UG LTz (EEE P2M %43, 2009) @ TICT (Information and Communication
Technology) > A7 AEEEOM Fyt T 1ZiX, [T A7 2MeoFFmtE), [ 27 AEEHHE ]
BLO TEMER] OIETHRFZITO LREOTNE, 70T AT v =279 X&E(E
EOWME D RENTND, IHIZ, ZOTRICHTHA—FT —OHFEFHEL ICT {LofipH

HEBHIIE L, ROV AT LRGBS, VAT MMEFERNHET 2 L 12> TNV D,

GF]
V:Value
= CD:
moER-EE ) ’PME Q .
E = D Quality, Cost,
Delivery
7D07A7$ v—|
E'JLE"J‘?}*L.%?*/X >
#%DD@DD #%DD@DD

S — | TOSITON - RS —
o¥T S — .
QCDOER VOERMLE
Eye et
S

OV R — |

1

=it TR I S5 B FyEy
SOfMEY & TRIAY TRIA b NATA
QCDD
R e o> | T ] mEEs |
Eiﬁuﬁﬁ Ei—ruﬂ}?l: %%ﬁ?&ﬁﬁ
_____________________________ > [fE

2-13 P2M Version2.0 DEES®

Bk (EFS P2M %2, 2009) @ 82— X6 P2M Version2.0 DA% B EIZ L THEEBER,
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HHLEED EREE SAFLE | SATLA =\ ox=
| OIS BREDA L] ormtt ) form ) EFEE ) L

EEH | | | #BsgEE A DR — v
| HROES e 7 D/jjft??\/v
= = HBEHZ EE
RS AF—LEFTIL | B
(B Lk IH2) %?% T ¥§§#
S AT LETIL EBF9 =

1

‘ HY—EXATEFTIL || 7 hEBPY BHES
1
1

R )
i) T o B (L0100 =) (CT{EEEFImAEE]

A

St T CHETAEE LD - RIEIRDS AT ML - #EHE RN
R ‘ WR(V: Value)Ffrm 2 BAE - DR LAHERER
s gl o ICTIRENER LT BEY-—EZLAL - BE - EE-E
o R (I ? ST IAREQD - F—HEH
" O BRI TRE? - URUIER - B - RN
BRI JR—2 3> B
DHEE

B 2-14 BEHRUVATLEEIZETS3ID2OETILY

BEDTa T T h~vX Y —IFk, AF—LET N, VAT LAETABLIOY—ERAET
NOFTRTCOEREOT v 7T A~X Ay eI I, 7rv=/ b vV v —%
FA¥ T n Y=y MIBEDO T 0 77 LO—HThHhs] ZLxE#HL T, 7r¥=”7 b
R E S —ERAET B Z EBKETH D, SIS EITEARMITINTER T H 2
L AMBRAED L <IN CTH DML TH 5,

FHEEIX, Te s MBI 2B TH D, [2-2-3 HiBin] Cik~x7=X oI
SNEBRERR A~ DO AR IR EE S 23 S, TR (2015) (X, MERAREISEH7-0ITiE. T
—AflOaI 2= —varPNUEATHY, HVEWVWREHIIELZEK LT, F—2HD
Al 2= —va VERSICL, AR OREER LD L LTS, SRR~ &
AT O a R 2 = — 2 a UREERERICR D, 0D, MEBEOB T
Hala=k—var-7utA0ETN (K2—-8 21 H)) 2&E L TARIIZEZE#ED 5,

2-477O0VxzH bRV Y—DaAVETFIUI—

%mmeSmmm(w%)i :VH%VV~%*M%?wT%¢kFX%»%%%@
EOCHICAARTWa T r—) & TACA A =R ERENIR O X 912 ﬁx
@m:/tr/z~Jﬂ&ékmemé PACRE YA NS S e ﬁ#é
AT =2 IRV b EO THHET 2 2 ERNAENTH D,

PMCDF (Project Manager Competency Development Framework)  (PMI, 2007) (%, a2
=/ b e XYy —DaALr T —% T L —AT—7 L LTREEL TS, PMI (2007)
TIE, vz b vy —Dar T —I, PMBOK (PMI, 2013a) O Xk 5
bET, IrYes FOERELTOEKa BT v— L ABIE L TOAEa

M mErik (EEEP2M E2, 2009) 06— K4 ARMT RV h&T T TAYIIAL N
SZEICLTEDOK, 13—V DK 1LICT v A7 AMEELEOM L TR (P2M O A ¥ — AE T /VITRHES)
EHBEICL THDREEEDVER,
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TU—nEETHILERLTND (KM2—15), ZOFTIE, a7 —o
T A P ARMEL IO REZ ER L TV D, B2 BT =i, [Try=7 b
OGE) 17y FOBEL L TEERZHEIND Z LTRSS TWE A, MRk
DHFEDBERNZ DN T, FIEICER S TR,

KEI>EF>>— AMEI>EF>S—
- O x4 b e - OdZa3="H5—> 3 EED
- 7Oz 1 hoEHE - 1§EH
- OO hOET AR A NEE
- 7O T hDEER - - SREkEED

J> ~O-—JL - ORI
- 7O T hOEEE - O

mFEIEFTOR

E 2-15 PNCDF AZDBER"

IPMA® 25 2_—25 4 > (IPMA, 2015) (%, ADRES L%, HiFE S A4S
A& 972912 Knowledge, Skills, Abilities #EERIZIENTHATHDL E LTS, Dk
T, eVl RV —DRENID 29 EHEEATEHRL TS (F2—6),

£ 2-6 JOYzHb-IRxTr—DarvEFURY
IVETURER

HE | B ANFUR EEE. Jovx avISAT7 VR OEE R

EHENE X LifE

A# NELBECEE ABEEHE 33124/ —Yar BEROBELI VYDAV

D—=F—LvF F—LI7—) WAEHRE #HEN XF #HREM

= | B BE#H., BE. RRTJqsv bk RO—7 B HABLER SRE BB

JY—R FEEN—FF—Pv T FHEEaVFA—IL YR EHS

AT—PHRILE— FEEE FERENSUR

7 AU AfZEFE R (NASA : National Aeronautics and Space Administration) 1., 712 ¥ =

IR XV —RT BT T LAIRY Y —DHBIRE B BT 3 —% NASA
(2014) IZEFEL T D, NASA [F, 1986 D F v Lo Uy —FHFKICTr Y =7 h~x
AL MDD OEMENHIE T 0 ST LERETHEDICT AT I— R LT, TH
FI—TIE, £2—-7 B H) 0koic7uvzs b~V A hDaryvsry—LL
TS5 16 A BTy — AFyYR VAN YT —E LTk 14 2
BT —EERLTND,

45

ZEHE (PMI, 2009) @ 84— [¥ 1-4. PMCD KFARDEEX %5512 L CHEE DR,
% IPMA {Z. International Project Management Association D HSHETd 5.,
7 (IPMA, 2015) o HAZEFR IPMA  ICB4.0 Japanese translation version 0.1 #2#12 L TERL,
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£ 2-7 aAVETUI—FH (NASA)

PEIg A aVETUO—H
Project Conceptualization
Resource Management
JOC Y hwRT AT | Project Implementation
Project Closeout

Program Control and Evaluation

NASA Internal & External Environments
Human Capital Management
AFUIRTDADE Security, Safety, and Mission Assurance
Professional and Leadership Development
Knowledge Management

N (WIN|WWINININ (N

AT VR ERT DU OBRETIL, I LI NASAD T vy k- vV ¥
—ZA VA B a—ET, ZORMBICESHNTEEZEH LTS, YrY=2s b v X
Ty —DEDRRNEERT DHE. BRMIZT TR, SIHEEICET 2 A2 E
HDHIENMETHD,

TuTx b xRV RO OND G E DR & LAVHNTERTUT, BEO
AT VDLV ERE LY BBERICa BT o —Em B T5 2k
(BT, 1T A /LHYE V3 (ITSS: IT Skill Standard) (IPA, 2012) i, @& IT A4
ML7z@F v V7 « AX VLT L—LU—7 ThHDH, EVRADKIE VIR E G, #E
K L AR D AE A OB RFEBERES ) &2 T LUV TER L T 5 A HH (2013)
X IPA (2012) ZFIH L7=REOFAET —F ZHNT, 7mry=V b - vV ¥y —LAF /L
OB CFHIA ED X D IZEbT 2B S E H T, T HiiE ORI B E) & 2 %L OB
IZOWTIRRTND, ZOXEITAFADLNINREHELEETIHE T2 b - v X%
Uy —DBEEFEIC R T D T O OFEIEIC /2 D, B — 7L CMM  (Capability Maturity Model)
(Curtis and Hefley, 2001) 1%, #HRIZBET 2 ADFF> T D HEfkei L CtiET 52— R
<~ 7 THY ., EMOL~UL5 T, Mk L CEEER L, Kb LTW5,

TVl ke Rk Ty —DaArET I ONT Y — & W TR LT 5 AT
Je13%< HDH.PMI BAXEHEANAR Y —T 0 7T 5 AMERASXT 1+ 7 /L—7"(2013)
%, 7y b Xy —DOANMNEFET S A= BT — e Foy 7 —
M ZE LT, Ty 7y — MEERTUEZ BT 0 v—0RCHIZITS 2 &8 T
x5, L, K& -5 (2012) 1%, IT 7oy =7 bORBICEEEZ KIEFT Ty
e R —DIRTAL R« AT UV —DOfETIE, Y27 FORIITH L
T, ANHEBROBEHOBEEMENRO SN2 o7tV HIHEE LT DHd, EEENEE
Olzar sy y—#iHiT5 2 ENTEDLTF =y 7 v — MRUETH S, Lilkamaa (2015)
X, 7Yzl b RV —DEER—ZADa T v —OH MBI OW TR LT
W5, IRVl bRV —DEBICEET AT — M AL MIOWTHHliT 2 2 &
EEETAHIENEELLELTND,
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SHkEICBET 27 Y2y bR VAL hOT R ATAEICER SN TN,
TRVl b R —OERER B RO a BT UV —ERIZOWVWTHEHFEY RS
FAAAN

2-57A9x 9 b - IR —DBRKE M

EVRANRRICENT 2T, EVRALEETHIT AL LRTNERLRN, &
DX D RBEITKHE LT HR AT LABOTn =7 MI, 7oy h - v XV ¥ —
DINT F—< L ANT BT/ NOEHTEE LTV (Mirand Pinningtonb, 2014), 7o ¥
=7 F XX ORIV T =l ORI ELT-Y T 5 (Wiangnak and
Lekcharoen, 2014) W H#HELH Y, 7BV =7 b« =31 VX —IZxT 2 HFO & S 03
PILD,

MBEDOHFISEA DT Y= b e XV —id, TRV =7 bR YA PO E
BFTWLRETTIE RS, TN EE KR TELIERNLERTHZ LN TEDLAMNEHAT
VW%, Leonard and Swap (2005) 1%, ¥ v —SERBRICEE DU B PR A BRAE L, EAR
THe%E [F4—TA~—1b) &L, 2T, o 70Ics, v~ 31Uy —HADT
DIZHMBEARAIRE LT, [T =7 Av— FOFK - BEAIZIIT D2 HFROEE] 2R L
2 (M2—=16), T4 —7AY—FOBERICBNT, K2—160 MHHEH) 13, BRESHK
B, BLREONNRBEROLEL | EEE2ZT 5 NWir A B %S0T 5, Tt
X, T4 =T A~ — FOEHRT LB TR T BN HD L 2R L TWVD,

FTA—TRT—FORE

e N V& ™
ABOERL | mmons)
‘E*‘E’I Hepp®
menEm o e e
CES — (=)

amows | DE0OBE

. a—F5¢&
*ﬂﬁi‘lﬁfﬁ EEOLL

TOHEER

Fa—TRT—FDIES

M 2-16 T4—TAI—FDEM - BEIZH T2 5HBOEEC

“® &k (Leonard and Swap, 2005) (AAGERR) 027 4— K12 T4 —TA~v— FDOEK « B
HRIZ 31T 2 Fak DL EI 2 2512 U CTEZDER,
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Senge(1990)i%. EREEDZE(ITHIS L, HIHY A A ET DB 2 2 7o/ 78 3

HifffikE Uiz, 612, FET 28k 1ZEARFTETLZ L2 0HE LTWD, Garvin
(1993) (X, FET2MMIT. HBOITHEA, =2 Iy FAV M, XV AV MBLOY
o A7 EREL LT, ER, XA M BEO RAE] (2O TEKTHZ
ETCHEET MO NSNS E LTV D,

AT - A84T (2002) 1%, BB S— R —#RRME TR AERE L. HDONMTET
VRS - T DA R 2 RE U, MR E IS 2R, ARk &
WLTC, HAERCEEEELTHARENRE DO TRV E STV,

Argyris and Schon (1978) I3, FERINABRIC L H1TENC LY, MEERET D57
NIV —TFEE L LDV AR AN, Y I — TR e TSR K T — T
FERERR LT, VYT — TR O FER O 2 FEH TH A DI LT,
BT N —T NI T T Ak A B AU E T R A TH B,

PASRZE /8 N G 2 Sl (= NN AF. g BVAY 1 Y=k Sy e AW DL = R X - A DR QAP ]
X2 Hbb, Tr el b XUy —OHBIX, TRV MEEOIE A SR,
U ab—% (A, 2012 ; I - R - @S ff, 2013 ; Ll - R B, 2014) AVEHI LT
HERLT =T VA EE (A Ul fl, 2010 ; FFAF - &S fl, 2013 ; AR - ZEB L,
2014), PBL (Project-Based Learning) (3, 2016 ; jE#%, 2015 ; Sl - fFF, 2014) 7o &
TVl FOERBICGFWABTLERL TS, 2085 REBMREBE O T, FHIRH
TT/RYxz7 b v RX VXY —EFBRCTEDLT—ARET 4B —AA Y v R (FR -
{AIAF, 2014 ; BLSE, 2009 ; K24, 2010) &2 < ORAEENEH L T\ D, (LA - /NI il (2011)
X, 707 T LR —DHEEE LT, F—AA Yy RERHALEHBTEREL D,
fiEd (2007) (X, r—ARAZT 4 L —ARAY v ROMEIZOW TR TS, miEiElE
WM TH Y | HEIXERILED 72D, FLORRIIBHEG . £ Ok, 8RR 21T
W, BAFTDH LI L TWD, BEITEE CIEH S, BERE - W - Sl AR S
NTWDHEARE S 4L, B8 IRERR - ot - ERIREZAT S 7 v — 7t SITfE
ALTWS, AFETEET D2V —2 v a v 7iE, [5IHkE) oRERRL, 2170, 5l
MEDHLRERIZONWTERRELTHZENTEL T —AA Yy FEEHT 5,

A XY RiZ, 1900 FEIZAN— =R « @ — A7 — LTI TU 2 FERROH| 5] /)
5. Mk EHEGR T DHE kL, N— =K EVURR « AT =L - T, BREOHKE
BB L= D TH S, Barnesand Christensen (1994) (%, £2 -8 (36 H) DX Hizr—
A e AV RRHAWLNLHERECE T 5 4 SOEARFHIZREL TV D,

35



® 2-8 FWMEXRIZHEITS4OOEKFA
No. EXRAOAR
1| EERIREE. THEREFEOHBMER] THY . BMOBALEELN, F4&£
DESEVEHATHE
2 | FIRBRROBEL. SMENMEEC BENZERET S FUOHKRER] THS

&

3 | BERFREELBRICGY ., ZENBORENBTZFATWNK ZEZHZ LN
583121 BT &

4 | T4RAYYay - J—F—2yTELTEHRTIRNBLETOELROEHD
RRAEHDOZ L

B - R (2003) X, r—A A Yy FRETOFRRE W OIRBIIBEVWOEEZE o+
AEBEFELTCOWDREL L THATES L Lz, SETES Yo ER2RIALD ) &
WO RRETIEDOREIZ Lo T, EEREOERLRERE YV b BE T n e 207 Mt sh D
ZEBnTHENDS E LTS,

AWFIETRRFET D2V —2 v a v L, Gl EOERFANIH > TERT 5, BEISFER
KEPEVRA « A7 —)VTlE, 7F—ARX Yy NEIREE#HZ WD (1FAN, 2010),

FFEA RO T B Y27 b XV —OEERNBIOAM 22870 —& LT
ERTDHZEE, Tyl b v XV —DOFROAES, Vs FOEEROFREE
T D2 EIENLD, TRV b e XV —DHBIIBNT, rY=zs bV
Y—NEHHFOa LU ET U — R LN L, KETDHZEITAETHD, Sanchez and
Heene (2004) 1%, 2> BT —%Mfks L CERT D 2 LMD & L CRHRMT
»H5HE Liz, Takeyand Cavalho (2014) (%, 7B ¥ =2 b~V A v MIBT a7
—DHEV T L Ry BT L, are T oy —w i, FHT 52 L OROMEE
RLTWD, EXEDFTEL TS PMI BARSEH PM Z L2 h a7 v o —iFEa T,
TaYazl ke wx VY —0arrry—onbkErERNE Ly a— Nr—2 &2 iz
U—rvay L, EERL TV (PMI HASGH PMCDF £ F7E4, 2013, 2015),

=4 (2017) 1, Tev el b e XYy —ORETRERAICEHLT, Yy b
VRV ¥ —ETEE TABEOREZT v 2] & TREom E7 et 2] B3 HEEIZER
L6, TEFADOANPDOFORRIM] 2% C, [Teyx s M b ClEORHRI) 72 8)
BT - X2 ob b, BEEOEMA~LHRELTVE, ZORET A XL OEEIC
DWTOER PREEZITLLE LTS, AIETIE, 7rY=7 b X T —DF
FRIZBWTC, 5k Icx 2R 2 L SE5720ic, 5IfkE ) 2RI 2R &AM
DareTr—Faft - FH L, ERAELEOMDbY & T5HkE ) 1 X 2@ Mg
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