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Abstract

ABSTRACT

Outsourcing of equipment maintenance is an effective way to cut down maintenance cost, to
improve equipment management and to gain competition advantage for SME. In China, a large
number of companies have carry out outsourcing of equipment maintenance against the
background of outsourcing’s rapid development. SMEs (small and medium-sized enterprises) will
come up against many risks, as domestic outsourcing market is abnormality. So the purpose of this
paper is helping SMEs to carry out equipment maintenance outsourcing successfully. Main
findings of the paper are outlined as follow:

(1) Decision-making in outsourcing pattem. Firstly this paper discusses several
outsourcing patterns: total outsourcing, selective outsourcing, long-term outsourcing,
medium-term outsourcing, and short-term outsourcing. In the light of characters of different
equipment maintenance tasks and characters of different market types, four factors which will
influence the decision-making are analyzed. A three-dimensional model is proposed to analyzing
decision-making of outsourcing for SME. And different strategies of different maintenance
businesses are further discussed.

(2) Evaluation and control of risks. Firstly the origins of risk are discussed, and the paper
summarizes the risks that exist in outsourcing of equipment maintenance. The risks are concluded
as three aspects: management, economy and quality. The paper establishes the AHP (analytic
hierarchy process) model and fuzzy synthetic evaluation model. Some measures were proposed to
control the risks.

(3) Management during contract implementation in equipment maintenance outsourcing.
During this phase, the company should set up a committee to manage equipment maintenance
outsourcing comprehensively. In term of three types of relation between a company and its
contractor, this paper discusses the management of transition, operation, issues and contract

renewing in the contract implementation.
Keywords: Outsourcing of equipment maintenance; SMEs(small and medium-sized

enterprises); Risk assessment; Decision-making: Outsourcing implementation
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1.1 RERREN

1.1.1 EFPEHERET R

20 4 90 FALLR, BV FNAESHREEABI TRERE. T
Pl BB R A Nk B R AT UM h 2 —, CRAFS i RELIH
R, EER, KENFMIVBITHEREE R EHTHE.

FXH “HHE” —ERBEIRIT “outsovrcing” FHEIRM, HAZTHRE
MIMBREKFEE . SWYHPSEAHFR—IHHR, KRFUBATLLEHF 20 #
L 20 FRUSTEANEANRARLETREAMEI, ERLAEMRN W
B — RIS T R AR BN ER B AR R RENRE+LEH TS,

1989 5, Kodak AR HMERBNIMHER. BENEPIEST IBM
FRELE, GFMATE, £FEH2%ET. Kodak A MO KE T Hih,
HEBBIIMTEIXBRERDT 90% U E, FEERALRDLT 20%". L1
Kodak MIRLIISMI SRR, kN & 5MOTE T R & HhiRE R R K.

EFER, LEIEESRAGLERL, WEBRLUEE L BETRAE
. B, FRER D) SMRLEFMEKESEYE, MAERERTILES
WS RS —FES B B E =, WEIHRSM (Business Process
Outsourcing, BPO) FiF Kb F EEARE: M. XM, REEEER. B
R%. BH. ANRFESLSRE. BPO ZEN2HREHH L RERHRIN
%, 2005 % L ¥4, £ BPO MiZHMEA 18909.18 1275, Lt 2004 E R HEK
10.87%. P E BPO iy 451.20 1278, FHIEK RN 41.81%°, BPO Fl IT 41
AT EVHBRXEAEER. KK, SEELAFN (1998 LU %500
HIREY R, 21K 1998 FHNLE MK EFIIET T 2350 2% 7T, Bl JLE
AU KIERE AR T 20%LL L. # IDC AF§EE MM, 2007 4F IT SR
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FHIHHAT 1 FIZETHMED. 2003 FELBRANAE BPO RE LHRBEAR

4050 1ZE T, 2002 FHKT 8%. B 2008 &, iX—HTHAT 6825 £ T,
FEVHH KB ER 11%°. WEIEAMIEROFLREBAEN. Bt
a, d—FETUEPRERENLR, EFHRKMEESTE, HEZREH
FEEHARRBRNRERS, WRSVKELES N 53— w8
HBREAN, ROEFRLESAINAE, BEE LKLY, 58t
mEmHhENERS.

1.1.2 g & EEHM IR/

RERBHOENFHESIE (BPO) MI—FRAER. ERFHIHAMN
AR, RECWFHBE HERZORPNRM 4, TR LE R EHET T,
Kol FMIER A%, I A TR A B ESMEEE. B TF—
EdRiR, REMEEUFRE—FEELLE. CEHEMTUKAS S
FHEREEEUFIEHE, RPAZKBHP A,

EEA, FAEVHREESIENBERREEEEFUT=A.

(D) gEFGEARBTE b FREFREATHE LI R & B RAE LR
Sep s, BELFEMEVEETACHIEREEREREEIN, RiTXME
BAHETEELENRAAERREERNEBNER, THLEFABEH
. REEHF GOSN KR ZLBAN, FUREEUIRERENER
WITHAT T B ERE SRR AL EE AR, KRKKRET RE
HaLRIRRE.

(2) RERAZTRHTFHRE HEFIARRBEANEE, P AHTR
REFRERFGRE, Wit T —HEd0RE, RENENRENEHSE%,
DREEEMER, HNAREEEHERTEBAREN, B RBT . 8F.
B BEFLZHEATE, MM T REECHFENEERE, ZRBEEA
ARBTEBRER". PASVEREEELE FHBABKER, B EHLHE
INE RO HEE L RITTFL .

Q) REKPPEIHTE PR BTRS. ERBRE, #HYF
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KRR, REERF X TBNEEMNE. BEP P EVIBRETR, Lk
TR Z T, BRXEAL X P IPIRRERAZFN. T IR EEL
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g%, BRitg LAGRBEERRD, THEWEREAKMBE, BEERY
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MR &EFSHRNEEERTRTRANNME, BAERHEZRERT, Sk
HetzTinip ERAET — A5 R0, BERFHABRERTREFSINRS HEX
E, g Kl XREFD PRSI BRFLT—HERDEM, —HFELES
BHEIRERR: A—AREBIETROREER, SHEEMORRLEELE,
BREGESIA BN EEMIERE, FHEREE: REEBHTIRARROTR,
REEBHRBEEXRASUNE; BEEBRRAE—RBARLTFLEE
v, KRR EGIMEHREFE.

1.1.3 FIREN

B 3 B KI5 e KEB IS E AR R HEAMR, BN, HHIR
BReehE, ERKEEK. H—F@E, POEVEERSF S RIEERRERNE
A. B4, BWRE®R LS EEML B 05%E L, RET 75%85
ST E, X GDP MIFTRREIAT) 51%0 L, B EREBH 43.2%", Pk
ESRATESHLE. TiHEENRUYT KOS ERM. MiRETESVHT
. FERETFH ISV EENRESMER, Fikd b Sbgig &g
S0 B E AR .

(ODESPIEWEEHEABREOREYE dTP IV —HEAEEL
BWmHEER, EREVEHEAEE. FEMBR. RERENRET6E
BRI 4 1B S LRI B2

() RERHFERAKTE, HEELTESH SENIORE, FURBTH
RESBHRE, AALHERAR, REREEGKTE, TEETETROBLAT
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BREMEH RN, AMHRELNESD.

() FENORERR SHBR-HERENEVEERR. BEASEXES
T T RBOAA. BRREFLESHMEN AN —FRBEX, HAMKELE
o BEAKAR, REX A 8.

1.2 HAMRER

1.2.1 A5 ERRHTER

Venkatesan (1992) {2 HHISERFERY R——FHHED, NETHER
FMFRE R E A EFRBITIHEATRE: W TR0 S, MM
A HFELOWS, W%, MR RENXREE D
LAV FRI =AMt TR, SEERBSIMEMELIESE. BR, §
RIAFEMEERA, HESBEBRNRRE, MIZHED, EREMR, 280
WA BFTASMLE X, XRIT (2004) PR AH, BIET hF—k
£, BOLEHATE IT TLEERMRAR, WIHIMEERAKY™
K[-3;:3:0F IF L

ERHEA (2005) e TELLEKSERE, I #REOES
T EEMREE LN E, BRHAARFEAZLUEHRELRESFNNEPR
BB E. MERAZOVFEART, FRUEBRELESS, BLATLER
RMEREHSAAEMATRBNAR. XEEMHERTRLOESNHAEZE.
Tl = (2004) W TEBERESAF. WA EEMSE, N HFHEARR
MEFTHHRRAEL T, %ok SETFIamTTEnsER",

Quinn # Hilmer(1994)12 th B F B FH LM A HRREREY, fhiy@i—
BRI Venkatesan(1992) IR ML AR E A RS . Mk AERSMEHE
EN AW HH: RNERABME S (potential for competitive edge) I BE I 55
PR (degree of strategic vulnerability). Bi& R ETIE BB HATHR
RPRANRH, BERBZILFENASE, ATHHAEN SRS HEE
BEBHERI AT,

Insinga 1 Werle (200082t 7 F—Fpb &S0 — B R BUER!, EEEHHA
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BER: RUFHEVFTREFRBEOE . BUSTSHFIT RIS M6
™. BT EZHEERT - AHHRETRER, DAY ERSITFHILR
TR FRETIIR/N, HE R T —Fot bV S BRI TR, ST &
A B %80 B AR W, BEUHR X Quinn 1 Hilmer —4 R TH— MR
TR IR

BA%EAN0)EARRMER Rt SERESEWAT IT SHRE.
R ITABRENEBAHFENER: 2. &%, S5F. HRAAEE",

1.2.2 kS5 E MR RT3

Lacity #1 Hirschheim (1994) FIET IT SMEATE S RK— RIIHE £ HE:
(DRFZARREE: QFFFUHARGX IT BFK: OO EBRKA&EIEES
REEH: OHARPSHAZEROENMEEALSE, MBRE LR,
KPS ERENAFHEZMFHSIARA: SEETRISEAFHK
R, F—ERUBFMARIER, BAEEFPRASFYEMEFEZ".

Hendry(1995)ik E)Nk & 5ME 542, OBAAXE, HRHWEIATTE
i cth, SRFERAERENTGRPH, NnERLAERE, AR
RERSHM.

Earl (1996)iR51H T 5 IT SMIBAXA 11 FRE, EEMTT MRS
RAEMSBLHETRPOETREER, Ml XFRRASE XY,

Willcocks % A(1999)t 2 LL IT SMIfEATT R AR, foth T RS R,
ERPHERA. RAHERRE. MEREHMERRBS,

Aubert F A (2004) BL IT SMERBE AT AR R, KA “TURHIL” GBS,
HoMAXER R E A I EHERORRS AR F R ERENRR, I
FHAXNRMNRRITT B4, § IT SFERRASHNE: BRRE. BAMK
X. BRERBTRAIARESHHIFH.

EAMKE, EHF (2005 BET 4 HaENSERT—RE AR
XA, BERSHEESR—HITHMEEEZH  ELFER T RS H T LmER
EXRSaRimiE. EdMAERHRRSHENXBREZEMRE Bl
TREBESH IT SRR S EE",
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BHREA (2000) Hit T RRERFEFEAL SRR PEA, A5t
BERIBHT —HITUSENRREEFES.

1.2.3 @&EESANEHTR

S &AEER, ERANTRABEEE T REXR. REEBIMEOEY
RS A BPO PHI—FAAES, BEEAMIHRAREERNT.

W. Bailey %A (2002) MEIERAERTR, SELVEFERRMERFNE, HK
REP. BRARRDLEERS.

Bertrand Quelin (2003) % A7E 2001 4 12 H~2002 4 3 AxBR# 180 4
WESMUREET T HE, BRER 10%EAMSLEEF &L, 50
% Fe A B L 5 BB A b

Sandy Dunn 3R TR SMARNXRREE, AEMERE. SATHI.
S EHHE. BUNHEREBBUREXARAHEMRE, FHAMEHT
KEVEHNEZEHSHATERTAIRFASH2X2 ERRMIEFLESE
k™.

AT - BHR - RHEH (2003) ERTEENEMZ AR EBLFIE
s, WhHAAAFSTRRBGE, GBTMEARNENE, AFAFEN
Kok, DURARSES, REAEEEN™.

B« BERIR (2005) WMBEARMEESEMRARREAT, AATHRE
ARAEENAMER, URESBHMFANZARMGAR, oA T KA E,
fBERETRATS, FRUHMAMMEITEMTERRET™.

BT HEER (20060 ZEATETHEEF KNGS, RAIHETTEIXE
k¥, MREFLHEREWININERZE, FUMZAT—HIEME LB
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— MR —EFRILAME LR IMERFMREAAEMR TEMRZEBIE
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FAR-B/RE (2006) HWNEFRABH CHABUNE 2N %M EB
THH#TIRE, wEGEGHTEIBETEEH, XEATURHEAEHTCIAE
k%, FRMERAR™,

THE, BRK, BElh (2003 AAHT=BFRMREEF TR (HE5%
. AbEFRORMEET) HEPHBHER, MEIERRRGFHER.
RIBRBEP TRPRE(TRAE~ TR~ TR~ TANIT-TRE
B TR FMRTHEER, BYTEAREEPIAER, HeiEs
T BN R,

RAEEFTA (2003) RETETREAPHBH=FEPIIBER, RN,
SGENBERMKEERE (K. 9. G5 8, GdRESFAREER
FIRERAE, R T RERPIILMNFES, FHXIHHLRBAI AR
. AEXER. SEFE. MRESK. MERANEESF R TEE TS
B TIPS % . RS R A SME E RS AR A B ERHFK
B LKA, Ry eRIUXFEHFEFTR™,

TRARZERMBERK (2003) ZEAMRA VR SEP /I OR AHERE, BIR
TREMSREEFIONBEES, BT MIMEHBIR. £%. £ RES}
BREEERIRAR 4 M HFEHEREEP SO EREH™,

BERAMTE (2004) IR TEFEMRAEFIE, MEBEHREEPHIG
HATT X T HABRRAEEM. B THEP TR SEPEHRE
WEEHRBERENE. URENDENES, FEEPUEERIEEHI,
S TSR RS tiEER.

BAEEMAHERE (2005) HATREEPACHNINEE. B TAAH
BP AR, RETLAGHEREMREEPME. RE. (@, RENFE
SMEREAREEP AT HIFMERY FFELT S AMENE T RHENISHER.
Rt &5 &E XN ERNER, B3 T oW &SP RS HEHRHERTE
(A - AHP: Advanced Analytic Hierarchy Process) #R&FIEES, RSB TSRS
TREBFASHIER. ZRREAIEDO ANBEAEY. BRREHER
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EWEITEA (2005) BIRT RERP I EHRPECEHNMMELSH, B
HTENIEHRENSHERER, HERE T HERENLBES. RE,
LR 3 i A 2 i 5 A S S A A R A I A 1 A B N BT A P R

RAEFA (2006) BILT REFPSHAD R EPHYALKER, A
FWEEE=ANE: ARGEH. HUGENREDE, A RERT 2R
ARSI FEBE 23 U E=EAFE=ETRREZER™ .,

FEAFEFA (20060 UXGRARRFIEFSEABREMBET REE
FIENERRERD AKTRT =HER TR AAABNRNREH
M. ZWESMTE, ASESFVIETHRREBRE™,

RERHME, UELFRTERETEREAF RS, RAFAZL, &
ARREERER. ¥ TREEFIBNIRBROTARFERL, BB
XAk TR E A S B A R B A

1.3 RABHFART

1.3.1 ARAR

BREP AL REEBHIANRRRE, FXEERALUT = RE.

(1) s pillig EHZ S BAIRBRERE 247 THHRERNLBER. 2
EwEBMARRNER, RE-DLFATHRIEINAERRELTE, 3
AR 2l %42 AR LA S £ 30

(2) qupdedbig SN S RBEENTHIES B WS E R HFIMS
. BRSPS HREEBIMERBAITEF R RIEN S RIHER,
HARKAREE, #HKARIEHIMpERIIEE.

(3) fuhllig FEENOSRITRIENER T SRNLEIER,
S AVHABEN=RRRALXY, REESELEIEFHHIRMKXRE
®, VNN ERREGEE. SRl MEERSRZE,
B GMHTIE, URESHEENSRRTHN ZEEAEL L.
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1.3.2 fRA*

(D) ERRAREEBSAMREES BN, BTERRENERRE,
FIOCRM T HL =L ABERH B, TS ERIMRHR, MR —
P EMBRE, UEELFHIFTESF RSBV S HEABEEFR M EER
BN ZEMRFER, XX RREERTN, MRS RENEEER
Tikie, M Se X Z R R '

(2) FEAESIMNRRITN EEN, BdHEXEFRMHERE, 7T
7> ARRATERE T RERIEFIH AR EINE, W5 RAEHEA RSN
EXEES AR RRY T ZWFH .

(3) EFFACLHIRAOERE, RAT ERMTHF RS T b
ABBHZEN=ZAXE, MARNXRRRTRANEEER.

1.4 KFE/NWE

FENATUEAEHERERNTEREEBIAHHNRR, AHTE
X RENL. #8 T REEEHONE TSI BIEE /5T RIAR
BT EXNARAABIA RS .
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2.1 @G EFEEES

211 MK AIEERE5Q R4S

(1) &S (Plant Management) R AN E=SE Hir KB, UIER
WHBAH BN, EAEHER. SFNALIEE, XREMAR &t 5.
HliE, KR, "EHRK. FR5EST. #5488, B0k, EHFEERENE
M ARET ST RERY.

BEFFRANER, REALMKFHAGRE, RARETETLUIRE
AREIENGR, ZEH. 2EEENBANTE. HEL05XBETFERL
B, ABHSSFENXRE, RIETESE, ERHEEBHR, BREHRE
BFRAAE, RERENABGE, URNEKNSHBE.

(2) REMEALE, BREES™&. SIEMNBREE, BdTERNE
PAse 4l e pTE oL, RBNRE 8BS HE. X REALMNEITIME RERE
PR MR, ThRETE R, AREERE. REVIMEAREHE. RETHNGE
BAREES TR, WREAMMERTL R EEES,

REREETHERANREREBHR. 2FATHENGS RREETENTE
THEAR. HEBAETRENRGEE R, #EEXHORT, FERERA
ZRABKE, URBEITAHMTHHNT.

2.1.2 RITHEE R EHBEBER

HERRUEMEZEBETRE T EABNH™,

(1) i+H3I7i#EH (PM: Preventive Maintenance) XFHiZ&E AR
HERHHETH, PELVARERREL L RETHIFESE. HEX
EHRAT B PR AN TSR, R R AE v RI#EAT— R T B TRBs v
LR, ERERREZEFASRHES, PAIETHREESTHEERREER,
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TP FFZIR R N R EHBRNER, BEESFRNGESEHTAM, i
ST EMTBEE. RERENARRENEHEERNEHNEERRAR
B, REERFEETMNREHRITRE, EFPREE (B3XE. PERM).
RIS EE AR R REEE T RN, B TS B R A
HREFHFRS, BETEREBSNENRK. AMX—FHEFEEY BRE.
—HmE, #TFRIETRHEE, LRErRTHEE, TEaURGETREES
FREFR. ERMEABRSERMVHEFNE. H—HH, Z—ABRiA%E
EIANMBEETANNRILI, ZRTREIANZ S, ERTHILERNRENE
BBEY, URIAZ58/EFENRE.

(2) =4 45%) (PM: Productive Maintenance) XFrklREERHM.
TP B ER LR ER EHEEEH, RUEAHRESERANEREER
%, BIBTARR, WOSHRE, BREESNE. HESOREREEATME
RS . PUNEEEFRARN. REERMMZHER, NREGREXITRE,
FHMEHEZHRESE, AREBEBHIL. TETEENEHE, HHiHFRN
HRIFE SR, XRERKL.

(3) REFZEETEF (Terotechnology) X—BERXERAARK - BRM
RibH. ER—TIUREX—HEATANE, LIRKREHa M2 HRR
GaERZ. FERUTMIA: IRREFGANRARSE. B TERR
ER. ARFENYFERX =T ASER: ETEENEBHRITHEIEE
fE, BERT. BEHBRRPRETRERANVERANTES R, &
wit. A, ZAMNGERR.

(4) £RFre4EEH (TPM: Total Production Maintenance) XEHZA&
ErEEITMPESES], EFES. REGSLTEFURBKT 5 “ 8N Ri%"
MK ERHN. HEEEARSNE, 2RENLASE. 2AERERER
AR AFHHREZZESUE. 2RENFESEEHEIMEHEELEN,
B EE ., BTN, LENSEREAREEE. 2RAZEEX—EBK
FIOBAMAE, NARERIAXEE, H2ARETAEZSN, ARR
BAETAKNB EPARFES. £REFEBEKRNHIRRZHE, FEE.

FE AN KB R A MBI G, AL 80 ERFFERT
RERGABGNE, —oWRETEEEH. G TRENERETESE
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BWERAGE, REHTEEELVHREEBEER.

2.2 Ik FHERERIERE

2.2.1 LBl E4a

1990 €, HHrwdHrEMmLE (Praharald, Hamel) 7 (N AIBLAEN) —
XPRETELEDEES. RIMNASSVRERERN, BLOGEARBIEFKBZ
B. BORRNE: “—MATHEREEE, FHEMATRMETBRAIE
HESERHEARRBHZER, B YA REFRERTIIIM —EF, B
HEHHUIKeED, TERBAEEN. BRTESNFMIME, ATREHIAT AT
TEHERE, AR KEFENER.” “BORIELREABER. K%, 4
HEFRIEAERIFRRAMER .. AFRIFERPMNB L ELIRPRIESE
TRMBLRE™. EHERE, %2E5MRHET —%HEXHES, W Cohen and
Levinthal (1990) $#2# TW#heh . RIT (1998) Rl THAMIFEEH “.,
Prencipe (1997) 3 THARLEH "MK (1998) B THEAZ L8N .

Amold (2000) MWW BEREHARF—DEWATEN 55 AH09%: &%
k% (core activities). #EN LS (core close activities). SFENV 4 (core distinct
activities)s Fo3eN 4 (disposable activities)™ . HhHIHBITEY %, ABEWERT
KA FARAFEGONSE . RIEZIFHER, SVHHERAE KSR LR34
oS RO

Bk B R RN, NiZEAYATEE; SR EFUALR
A ZE RN EERFERANZR, TS BRI F LT RELOEES
BNk, XA AFIM RO T HIR R, MR oLSIEal ERX—
BigOEKLE. Bettis ¥ A (1992) F Kotabe (1989) 4 HH XBLIFMAAR
AAER L B AT LUR B B8 " ™, Dess ZA (1995) A5 T3E5H
ik, SRENLE AT R AR XL S a0 mE .

EXMER T, R E BB ORE SR TS SR R 55
KXBrR. ATHRAVHBECERIRERSNE, RESFTHERENAR, &
CLAM R FRAR AL IS B 2 B B BT BRIk BIRY H AR  VF & S i S ER BEBR 1 24

[P}
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", 0 Kodak 28], MAIZ A7 8EEIEIEHSMLIX— RS TE T RN
RIFE SRSy, KRB T N1H S LI P 5 5 3 A B STAE XL RE B v -2 i
£, WHEE—ARMMMES L, B BRI RMr, Dl
HRELTFIERABA HFYIMEEZ. EHREA (2000) L6708 DR
FETEGHAT T B, 48800 R ORI 4 R ik & B Rk, 10 Prahalad and
Hammel (1990) WISCEREE™, Klein (1998) MIMSE™%, 2EEHE, W
Mayer (1993) #1F&E&"™, RERE; £BHFE, W Patel (1997) WEFRHE
B ¥ERS5ERNASL SN, U Henderson (1994) MTH—&His: ™
HU%.

2.2.2 XSEEBEMLEMNE

BERL “THARE” MEKIR Coase. BT 20 T 30 FEABLUR 5 R A
AT A A FRREM T FZABS TSR . 3 1937 FM0RE (B .
BREY —30F, EHMANRARNARESFEZHRE, AERE: X5
FRIVER AR M ARA, RIS AR T IHE SRR ATRTHE ST
KR A MR ER AR RE, WitiEN A, ST 5HIT S ARE XE: Kk
AR RRAFE . FEMRPF-REFRRAST.
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RREZHRRREN: e, THETRERRRA, BIAR—XAEE/N
HFREIEAFFORE, TUARYERA; KK, BFEEEHRI0
HARYPUAX A5 ek AT IHFAE B EAFARNEE. dit,
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BHEKFIBE S A OTC.
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FHE—NEERNET 20 4 60 FAK 70 £RH, REZ, =+FRH
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%y, Tl ORRERTATE A R, RIARBERIAH, RESNFK
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3.1 S ERma

3.1.1 EF I EHEEEMLERI TR

Lacity A (1996) & IT WHERE T =FHEE: 25T (Total
Outsourcing). 5542 A%l (Insourcing ) Mix ¥t 42 (Selective Outsourcing),
B4 (Smart Outsourcing) ®. HA2wH 2w AHFRITIRNE
#, BRNTHESTRTELIEMERLEIE.

(1) 28 TS HEREEGIMOLEMES, RRXESAERISE
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HREHONG: AR TROFMATRIESS. R RERATHELEEREE
PR, ERMREER. kEFAREHE. HEERHEENREEBED,
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FESERGREREER. AR REFRENHBNTHERRERRUTHEE
B —MREBEHNERER: —MREFSSHENON RIS RREA.
SR IER TR A RLE BV S D EM, X5 A ANTE bR
RELTHHRRRRILRRE.

3.1.2 RTHELERMEEI AR

AR RE BB EE B, WAAKNREEEHE. PRREHEE
SrEERREEEIE. KRB ERMRELERDFEU LK
a8 PPSERRNESAPRE-FULAELU TN EHERENE
HRE-FUTHSE. _

() ¥ina BSEREBRIKPEERNXR, B BrREEB LS
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MESL ST HEERESEP. M. TE. KENRRUEEEZILIER.
HERESEF I ZABRERNREARITHAR. HA. HE. REMRABSE
WAE, XX EHREARTR. M. P, KBERMRELTHHRINES.
BREGBT BN REAZITRE, REQRELERHIEBAR, &M
THB. ME. T AENEETHER. REEVORIEERIBRERT
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REMEEER ENRR. IS, FEEBIANRRIPH LS. AR
TEARMRENEEIREREIR. —BRE SEEREENERAREER
FTRENK. B A-ERENANEEBRIRE, HERESEPHRREER.
REMEREER. FENEREEE AN SN0 HEEER: $
— HEBERESRATHEER, MNTRAME: B, 2ET0MEEH
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=
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Figure3-1 The three-dimension decision-making model of equipment maintenance
outsourcing
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Figure3-2 Four zones of equipment maintenance businesses in X-Y plane
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Table3-1 Different strategies in four zones of equipment maintenance businesses
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FEE. THRAENSE, BUEABEFNTHR. EEN, XHERTES
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BERAMHEEN. I REENIBEEHLERRA G TRE, XN
ik, BT, CNELERTHRE, DREHAALE, BAsa
N RBIZRI.
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Figure4-1 The index system of risk evaluation in equipment maintenance outsourcing

4.2.2 BRINES

KA 4-1 IR RRIFEGAREUT SRR R SRS REH
EWEE TP ER™,

(D BAVHIEEE. BE 4-1 778, F—2ROBESE: U={U,U,,U,}:
FERROEIRE: U, ={u,u,1,} U, ={uy,u,}, Uy={u,,u,,0,} .

(2) RIFMEHENTESR, AUHREESAQNXNRIERMTERE
A V={v,v,v,v, v} = (BRR, AR, —BAK, BIERE, BIERE].

BTN EEU P ETRAINESRN: 4={0,9,,9,,,4,}

#Eﬁ&:: ia, =1, q, >0. U,*%iiﬁﬂ‘]ﬁiﬁﬂﬂ]i A, ={af|rausa[3a"-aan}

i=l

FHER: Z’:ay=l. a,>0.

-

() X THAATHATRM. Boer =A—RISHR bR A BRI
RIGE TR . RARERESRIT OV ERE S IR0 RS, B S U
RIREEHWERE R . R AR IR R RN, TLUTEREE, W
BE T RO R R BRIBUIORER 4 DR, MR EE
MR R, TTLVEH U, MEETEHRRB: B=4 0 R, RTFMH “0” Wi
WETF, ERPERTRA ¢, O BEF,

(5) X—GIRHATIHG . BU NI~ MREE, WU =(U,U,U,) ki
B HERE R=[B, B, B, WALNGEU HEMPHERE. B-4
oR. AT “o” HEMET, EHFMERTRE ¢, + BET.

4.2.3 REFMIEFEERNENTRE

i L2 REITHER AR, K0T UUER B R o iridk e &M R
FRE. FNEEENRSASIANIRNEEBRERENELR, BdAX
THREOFIE . T2, EEAGERE, RExHNERRESE KT BRI -3

29



e Tk K F A LA

AR, MTTHE T RS MFREFORE . RSP EFEIONENR 4-1 5

e
#* 4-1 ARPH R E
Table4-1 The index weight of risk evaluation
—gf& WE ZHiRviF mi —H R
FER[0.1283 | #EBHEABREBEMR, | 0.6483
K 53
arthia, BEHE 0.2297 =3.0137, CI=0.0046, CR
=0. 0079<0. 10, #WiT—F 0L
E$¢ﬂ%%ﬂﬂﬁf%% 0. 1220
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Table4-2 The remark statistics of risk events in equipment maintenance outsourcing
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Figure5-1 The management pattern during outsourcing contract implementation
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