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Ta DG EE OB, HEOMREEMAGDETEHS 2L TERIZ%ZI1T 5 2 L HEK
ZHEIEET S, 2O &S REREN AL DY 1 DORGMIE/N Y ROV, & T
N5, ZOEI%NY PV E KT 2%, e B i IEEnmE iz fatb
BEOX, HILMEMIIN L TEOMBIFE L EZMAGDELEDRERLLIGENRD 5.
ZOHTH, N2 RIVEWLZIT T2 OO0/ Z2 AT 2 Z & ITMB N RY T, NUR
V72T TR Z OB ER L 5 KBS R T Z L IZREAGN Y R VT
CIEEN, TNSDONY RY) VAIZET S 2 DO IE AR & SN TELHE I N
T & 7z (Stigler, 1963).

— AT, N RIVEESOARSIE, 2T 5 B aL i OAiRS DFRFIT & D HAK < FRE
NG, ZHIZEDEEMZE DT TRGETE2EDERAEBTEY BVWINEZES Z & HAHE
THhdDZEIFHONTWED, BRIIZED &S B OMAEDLEIZE DNV RIVEL
ZED, ZTDONY RVEGOiEZ W SICERETNIEL WP Z2 RO BENH S, ZD
& D AR N Y ROV T T 2 Ml A G R E R E RIS 1 BT A < e &
TV (Banciu & Odegaard, 2016; Cataldo & Ferrer, 2017).

ZIZTI, NYRILVERZEET MmO FENAUEERIIR - TVWEIHEEEEZ5.
Bl ZIE, BIREIZTHY bETTRELS FNIINBLTY Yy =275 WS —E A
Xy FTIREL TV AEAERZTNIEL T I LY. Yy v =DA% TS
ZEBHBETIEHDED, hy bDA, LELAREAY vy T—%vy NTRIET S
EMELRONDZTHAD. ZOHBE, YYo= W H Y-V 2AICHTL5HFEEITHY b
EWVWI Y —EADFRED—, $HhbbuUE/ ANTFOREKIZKR>TWS., 22T, B
THIRMETRER P2 Ertdh, B TIFRETETIERY, £ U XK TIHAME A AL
U722\ 2 B & IR, FRa LRI OMAS DR IIBLER P VX —F 1 A Y
FNEED LSV —VY2AFry b TEL RGNS, HlZiE, Bt Biziz< 7z ) =&
BTDOLYAN—, AL VDEANDT ) =L AL VOENSMOEIZBRETL 7)) —.
T Ia—AAYMR=TDAGE ZFDN— I HNEgE DI Y — AR EDEIT L5 Z & H
Kb, TNSDOY —E AT BN RVEMIZE T A& 172 E D% EiF 5580
FixE 27250, TOMBEIFRAREPREOHNEEZEZ 26BN H L7 R=a—3 Y



AVRZIETS. BEHOEENEEERIZAE > TWVWALRZa—I2IVA Y NOHIZM 1
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1. 2BBOFEILEEBRITL > TWBH

LRZ 2= 3V AV MBI BN RIVEG%E B A T8 HlE € RO A % K-
726 D &k & NV ROVEE S DR % [ E T 2 RIEDFEET 5 (Aydin & Ziya, 2008;
Bulut et al., 2009; Netessine et al., 2006; Mayer et al., 2013; Bulut et al., 2009) 2%, FZ
il RN G AN SN AT ] RS e P =& - A DANN- - ¥2 38 ARV /| - = & v ) DY /s
V=2 LR A—DNNY RIVENZRDAGEIZ, 7)) =L V&5 — O IdeE S Emn
LLUTEWHFEEILXINT WS —HT, F7 v MUt FEZIZN U CHEE TN
Y RVERZERFET DLW ZEIFEZ DSV, ZDHEIINY RIVIiEAEE(/L S T
WTC, e d5F 7y MDA ZZIIE D THVRHEENLE LR,

A TIEFENUERERITR > TWD EM L EIRETHD 2 DD R 2 ITHEE L T
WA HTH7ZIZNY VR Z T 255812, ZTONY ROVEGT O & N> ROV,
AT 28R 2BEBCIRE T SMEAE 2 5. BARMIZIE, TR ALY TNTN
DRI TIE I N TV AIED FTO/NY RV OB EMiiE 2 Kb, Z 05wl
DA INTWAEEIZE TNV RVEMOREE D YTz kDD, KFETIEARMSE
E0BOENZ2DODME + 1) NV NOVEE SO % 3 585 & &R G B ik o Flz
BRELZHEIZEWTE, NV RV Z RE L RWEGEORINALL EOHEFINA DS S
N5, 2) FREMOFEERE L AFLOFEERDOMEFEMRIZ/N Y RV O HEE 0 2T
B LR, 2R

2 (ISR ERIE

AMTIIERMMEBIBERORATE2ZNTN1I L2295, TN EBIEMDOEEELZ
NTFNcEekl, ZTNODEEIX > 2l 5. EMMERIEMN ZLULT



NY RIVERZE ZNT Ny, po, pp ERELT D, FIZZ NS D& py + po > pp DGR
X&Eim7z9.

I ERN & BIFE O RMEMEZ RS, M >0 Z2BHEBEOHRE L, di(p),i=1,2,
EMitgp D TORBMEOTERL TS, X, 28MO X EREE U, ZOMIZER
DA @ () ZFFORERER L T 5. HIZ, FHEOMMEBINER g:(p) = —pd,(p)/di(p)
TRT. ZDLE, EMEGHOBRELMRE pr & KRS R 1

R} = I;ll%( [p1 min{ M d;(p1), c1}] (2.1)
BT Z s, AFOMBMRELN5S.
W 1. EEMOREMEIIA T TERZ 6N 5.

% {517 gl(sl> 2 1@9—{%7 (22)

P =3
P, Gi(s1) <1DEE,

ZZT, s:=0, (1 —ci/M), py:=inf{p | gi(p) = 1}. BKHREINS X

R (2.3)
PMP(p1), gi(s1) S1DEE,

R = {Slcla gi(s1)>21DEE.
[FIRRIC, B FE o D BB A LA py & BRIARFRIAE Ry 1
Ry(pi) = max [py min{dz(pz; pi), c2}]. (2.4)

&7, 22T, dy(pa;py) = AlpD) Pr(Xs > po), A(p}) := min{Mdy(p}), 1} £ %,
IHTLD, DTFOMEERYT I EHHIKD.

AR 2. P bl O B OW A 1%

* 52, 92(82> 2 1@9—)-%;
P2 =9 . (2.5)
P2(pt), galse) <1DEE,
ZIT, 8= 0, (1= c/A(pY)), P = inf{p | ga(p) = 1} TH Y, WA I
590y, S)>1DEE,
(p7) = { S (2.6)
DA} P (D), g2(s2) <1DEE.

RIZ py & ps BESNTZBRD, N2 RV OMgEE A S, AWFETIE N Y ROV,
FERML ALV RESIND LD RICRESI NS E L, HIZ, N RLEREEAT S
BEIZIE 20D X407, R 1 LBE 2V VD LIRET S, BE LT~ s E@EmEE> D
EHDIEBRPR o 72DNY RPN EDP - T-OTHALZEE (B&1) THH, HE2l
TR EREMEBAT 208 D TAY FILEMPIL W E B> THALZBEETHS. Th
LCOBK 1 LBHE2DOTEREEINENd,, L dyy &L, BE2IIBE 1 LD BAkITY
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RILEGmE AT D IRET D, £72, NV RAEMOMIEH p, TH o7& DL,
TS BEERE d(p) £ 5B, ZOLE, NV RLEROME p, 12 & 013505 B
)BTRS

R(py) =puS(py) + pr min{Md; (py)
+ (min{MdM(pb), CQ} + Mdb,g(pb) — CQ>+, C1 — S(pb)}, (27)

7%, 22T, a =max{a,0}. 7z, S(py) IFFEONTZNY RIVEFOE, T7hbH,
S(pp) = min{min{Mdy1(ps), c2} + Mdy2(ps), c2} (2.8)
E95. koT, HWEBIILTDOETRERT Z & hAHKk 5.

R = max R(py)- (2.9)

py€[min{p},p3},pi+p3)
RS TIEEIRE O T EDOMIEH I U T TR EZ E L.
RE 1. 2 < pHIZH LT, golpy —2) <1—2/pp.

Ik, EREMSEEIREEDPEZIITLTHFaRESVWE Tz, FIEEEDMEBERIZ K57
DDTRNEMEZRLTWVWS, ZDOLE, UTOMENELND.

@& 3. R} + Ri(p?) < R(pt +p3) < R*.

M3, FEMNEEIFESOSEMmZEBIZE LSO ME TNy NV z it L 7
YLUTHRINISIZERDTH DI A2 RLTED, ZHIIEBEMDENENELL D Skt H
SIREINTVWD LI RGAIZEWTE, TNTNOEED I L TEMICAENLEZ XY
MZUZANY RVRgR 2 RE L2 ADRRWZ L 2ERT 5.

3 FWHTHRE

SN N 7 4P bt D B AT py, 3, pf 2 L7z & ST, NV RVRE OB E 2L
52 L THIfHRIGE 2 BRLT 2 AE 2 5. ZOHTIERILOMHED D, Zhd
DATiFE % BT py, po, pp EERET 2. E0UTRIBETIX, Ny RS EBALZBERIE
FERMDOAZEALUBE XD BEENICAIRENLZ FICAND I EDHRETHD LT 5.
TR X DSV RLEGEE A LB IR TR A FICAND Z L 2 TR L $5. A
Y RVE R ZBATE T EMMEBEA L2 —OBEIZ—EDE G o THEIRE & % i H i
Mp THAT S LINET S, F£72, ERETICHT IR E N2 RIVE TR 5 FEIX
WET B LET 5.

Dy & Dy ZZNENERG M E N Y RO TEZRIHERLK LTS, ZITON
> ROVRE L O T BHIAMAS R RTEIZ 51 2 FEBICB S N2 TEIZHIE S 5. 2 2NV K



VOB E U, Si(z), Sa(x), Sp(z) 2T ZN 2z BEZ SN L TOEMS, B,
ZLTAY RVERDENE, Thbb,

Si(x) = min{D; + (Dy — x)", ¢ — min{ Dy, z}}, (3.1)
So(x) = min{a(Dy — )", co — min{ Dy, x}}, (3.2)
Sp(x) = min{ Dy, z}

ET 5. ZDr TR I

m(x) = Ep,[Ep,p,[P151(x) + p2Sa(x) + ppSy(2)]]
= p1Ep,[Ep, p, [51(2)]] + p2Ep, [S2(2)] + peEp, [Sh ()] (3.4)

L%, Lo THD Y THEDHWEBIILATOR TR I LNTES.

7" = max 7(x). (3.5)
z€[0,c2]

Fy(-) 2 Y R VRO BRTER DAL Lz &, BTFD 2 DDFEAK D 2.

EE 1. REEI D Y TR BERMSENY FVEROTREIIS T SIKEFRRICYE L=
pRAAN

EBE 2. BUp +p—p < po(l1—a)Fy(cy/a) THDROIX, n(x) IEMBEKE LD 25 >0
ZE7 T EREE] D TR FIET 5.

T LI, m(z) & 2 1220 THe Lz RIS FRRER M & ERIC R 2 2 2 o ma
Nd. ZoORERIE Y, TRDENY RIVEEHOBUZER & & N> RV R D JEL 5346 D
BROAI L >THESND I ENS, Ny RIVEEL O Z HIMES B0 Er a2 R4t 4 3
FAREBIRG 2 IR T 2 ERIEZTNTND T — X 26T HHENEN L 2EKRT 5.
UL, FEIRFERDMITBEIITEE L2 WD, BRI o (I ET 52 &
WZHERET 5.
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T TIEBUEFI & LT, FEERICRE 6N 5 Bodflitg & il 0 4Tl Z R, BT o
MaRRT. EARNRTA—=XIETM =100, ¢, =100 £ U, X; 8L Xy IZH TN AR IERR 5
RS LT D, 22T, Xy~ N(ug,04). T & EIEMGOFY & R IL 1y = 700,
o1 = 200, ps = 5000, 09 = 2000 2§ 5. K23 IEZFNTN, FEHEBHEEZIZNL T
ZEIEZE D pr OEGUME L, BEMMETNY RV ERTET D52 &I2X BN
Y RVERERGE LR o 2 2 IT T 2 WER, $hb5 (R — (R + R}/ (R +R))
ERULEZEDTHL. INE2RHDE, ¢ WREL LY EIFESOADENRAD UG
NY RVERZEFITHIET, EDEWNEENESEZ KD Z bbb,

WIZ, BOHEI D Y THERT. 22Tl = 100, ¢, = 70 DIFIZE S 72 B A%
pt = 541, p5 = 3976, p; = 4468 #H\\ 5. D, & D, IZDWTIXETILVORME E, AR

>
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X 3: 72D MIZNT 5 ¢y 2B X B & & DRAPFBINZGS O =R

L2 6NB 25, E[D)| = Mdi(p) & E[Dy] = min{Mdy,(p}), c2} + Mdy(p) 1<
EoTHEONZETH S E[D] ~ 23.27, E[D,] ~ 69.99 2 H\\ 5. D, & D, O[ERHER )
G ZIRTIER DA ZRKE L, Dy & Dy OREENAG OREHEfR 2 XS HHED Y3 Ll &
U7z, B4R ERRD ol L TCTaz2ZfbdEze SiIzBEoNnd a0 ZRLTWA, 22T
DD, L Dy, OMBIX05& L7z, 5138 %2 D, & D, OME p 2L Tar iz &> TH
SNLHAIHEMIEEZRLTVD., ZZTDQIT0ELTWS, ZhE RS e ab bEh
%, $hbLEIRGMIZNT AN ENRDIFENY R mORMEZFIET 2 Z & T,
BV EZEOND Z b0 D. HIZ, FORKMMHFNGEIZ RS LN RV,
DDA T 2 Z & TRIKMIZM L9 5 Z e Bbrs.
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5 F&ob

AFETIZ2BEBCHFEICAGHEBYEH L2 HED L R=Za—I XTI A Y MIBITE NNV R
VR D ol MRS R & #) D Y CRIE TR o N 2R 2 fHEIZBA Uz, 2 OREITTE
DOIIZEERERNRE UL RZ 2= TVRA Y MIBITEHZEHIZET 5 wifi 72 & D4l
Bty —E R EHInd A% (Wang et al., 2021), EBXCIIAFECTHEMELZL S, ZodE
BRD T EME I ER LT TERLBERPZ VR —T A AV MEERED X VIEA
WERIZH OGNS, Ko TAR TR UZFEOUERRIZIEER UM RIL, 8LV
EFUTH T DISAPREI N ED L5 T WD, ARIFFETIEE M 2 FEHOTUEERD



AHEFS T, SRIZEIZZSAEGEREEALZETIWVITHNRT 2 2 L WS ROFEL U
THEALND.
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