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HoFEL

YNFL—Tx Y bT AT A (MAS: Multi-Agent System) T, #EOZ—> =
Y I ERINATEIT 5720, wLa 7 RERETRERTS2 e 0L kS, —
iz, >z —Y 2y ¥ A 7 L (SAS: Single-Agent System) TIL—3Y x>
b EERBEOMHBAERS L a 7TRERE TR T2 Z 8N TEX S5, ZAZ2¥EI
B 2 AR WX 5. NEFMEZ BN S 25k LT, wEmbEE 7 Lva
VALRL—Y ¥ MATHE T X2 G T2 FENETH 5. Rl MAS
DRI 2 EEES 5729, Actor-Critic 713V X a2k g L To—2 = > M
TO¥ET—RDOEFIZL 2 MAS OFEFEZRRET 5. IBEZTFHETIE, MASOD
BHEL—I VIO T =Y =¥ bR ORTORERT — X TlE R, —BBDRERR
T—REHWTEE T2 212X D, MASOFEEMERDA LZHNE T35, KR
T, BARBRIRICK S SEHOYEE T — X0 EG7 %7 27F v 2R L7 &
MEXPES EHMORBBREZHWEY I 2L —Ya VERPERL, 22FE0H
IR LZ. X512, =—Y 2V METOEEF— &2 2B LRWFEE LT
DB T =2 HETHFED 2 OOFEL OHFEBROMRICE D, ¥EHT—%

BT 3 IRETEORIIENE W HIE L 7.
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F1E

LIS

AV a—& EORBZERICEWT, [THFEAKRLE L2 —Y = ¥ FOEBIFET
B5YATLEVNTF T -2 b YR T A (Multi-Agent System, MAS) & FEEAL
5. MASIZBUI 22—V =z VOB RI -V VR 1 KEIGFEETEZS
NIT—Y x> b AT L (Single-Agent System, SAS) IZBIF25¥H X M &«
5 ZEDERDIAKRTREINT WS [1]. T74D5H, SASTEHIRDTZ—Y =¥ b3
BREr OMBERDRD D, 2 DSAS TIRE I NS ~/La 7PERFRIC & D FdiRn]
BETH 2. —HT, MASTRIRTOZ—V v "OBEBICEELLE2 52 2T,
~ L3 7 REBIEDISIL LR WIEED—RINTH D, FEIEX SAS O¥E X D ALE
IR DTV, 2D MAS FEORLENEE MAS OATEFME L PR, 2 4% [a)kk
T2 DDFIEIEZ BRI NT WS [2]. SAS DEEHTFIETH 3 FEMRILEY
(Deep Reinforcement Learning, DRL) %Z#f#2 LT MAS NDILRFIETH S~
NFT—2 v bEREHRIEFEEFE (Multi-Aagent Deep Reinforcement Learning,
MADRL) [3]® MASHODETHI—Y =¥ FORET—2 %5 FLHAHEL TR
TLDFEBRT —F T 7 F v MRS 25 4 BWIEHZBUO TV 3.

MAS O¥ENIBT 5> AT LAONHEFEEZ S 5 720, MADRL 23%13RTH
5 ZEPRENT WS [3]. REBRLFEFIETDH % A3C(Asynchronous Advantage
Actor-Critic) 7L X 4 [5] & SAS 225 MAS AR U CTEREO BHE#EELS X 7
L DR R R L HRPREEINZ 6. HilizT—Y =2 b LTHE)HE
RIS R 2 EZ D, BHOL—Y 2 v PHEET 3 HEN @R ICE
WT MAS D28 %2 LTI o0, FIAHAWICEL L TW A EEDH,
Bacchiani et al.[6] 1Z MADRL FiEEHWS Z & T, MAS OARHEEMEZEEEL, H
BEEL OB I2IE L WTEI 2228 X ¥7-. MADRL Ofs, MAS AOETHIZ—Y =
VIR T -2 2WET 2 X5 R ETFED MAS ONEEMEDERCEHTH
ZEDIRENTWVS 2. Lowe et al.[4] T MASHOERTHOL—Y = ¥ FHVEE T —
REHBFT2EIOREETFEERRE L. BEINEEEF—X0HHFFIETI,
oL —Y =z XD HEFINLFEE T —XITHEOWT, 20—V ¥ FHiE
RS TR S 2 & 5 RFAFHFEPEEINT. HH L 2 RERITHOMIEZ
HowTz—Y =z FEBOITHIZHEL, oz -2 2 ¥ MR ATEHIZHET S
55512832 12X o T MASEE DOAREEML 2T 3.

Lowe et al.[4] 1%, MASIZBII 22—V =¥ MEO¥E TR ETRTHET 2
LINTED, MOoT—I =2 bORBRT—2bBT 25 28T, FRARIKRNICE



FRHREMBINCEE T2 e WAiETCH I EZOLNS. —HT, ETHIT—
DV I PETOERELETSE T, FELEROSBI Gz, 47
L b2 ERME LT 2 LIRS 0.

AKX T, =—Y =Y bDOFEET—2D—E%HE T % Actor-Critic 73V
LT Z2FEHALTMASICBY 22—y = v MEEYR LA LT 2 EFEORTE
ZHIET. =Yz VOMORELZERT — 20— 2 ET 5 ickD, B
—DI—Y =Y M EDBVREDFERZE 2 LRI, 257 —&HFIC Xk 55%H
RO T DI ONS. KX T, BHOT—Y =¥ FBFEET 2 RBRET
D¥Ialb—yaryERCIDY, BEFEOEMEICOWTHET 5.

KX DRI RDED, F2BTHRILFR NV F I -2V PR T LZH
N3, BIET, WEFETHL320FEF—20E7—FF7F v 2L
iR B. BEAET, YIal—raryEREEML, 3O00FE T —XOHE7 —
XTI F v OEMMEERT. FIC, HBHINE S RBEREICBWT, #loz—Yx
v HIciEEHIAICEIE T AREEREZ TWS., REDEHFET, NimLDE
L SHBDOBEE ARG,



£ 28

BILFEBEINFI—CI Vb RT L

2.1. #{tFEH

~/La 7 REMEE (MDP © Markov Decision Process) &, HERURIHEITER N7z
REEBEBDOHERINCAE T 2FNNS AT LOWRETLTH D, MRDIRED LM
RSP EDIREOAKTT 2R TH 2~ a 7 WEiI - I BEET LT
H5. MDPIXIREEDES S L IREEEBBHERITII P2 ko TERS NS, BIRNIC
X, K%t OIREE s, \ZIRREBRHERITH P ICHDWTRIRRE 5, 1ICBET 5.

{228 (RL : Reinforcement Learning)[8] 1%, ¥ AT ARBIFE2L—T = |
DEECEDRELOMEEAICE > TRAZZFETTER L5 RFETHS. K 2.1
DEIIT, RLEZBIZ 1HAODZ—Y x>y b EEBEOMHEEHZRLTWS. RLIZ
el t DIREE s, 178 a;, (TEREIRTE 7(arls) , WM r, BLOEFIFEy 205
BRI - TEREINS. [TERIRGEEZRD 2720, BWBEEE S yra &
EFRTD. 22T, RIaRZlE T v 3%, BBEEERKALT 2 &5 RITENEIR
R 2 ET200HNTHS. 2L T, BROZ-Y =V "DREET 255, I
WtWeBI2 -y bi (i=1,2, ..., N) BBHITE 2BRIRES s, RREE
&% S, 1T8% o, 1TEEEZ A, TERERARZ r 95, -V =¥ MIB
HPREEICH DO WTITEIZBIR L, BZtI2B T2 2TOT—Y x> OITHIOME
AP = (a} a?, .. al) 2T AL BREIE APTICEED VT, WM, 2 ROREE s
ZIRET 5.

MDP A RLIBIF ST -y =r e BREOMHAFEHZHRT 28HET L2 L
THELNZ ZEDBIRTH 2. RLTIX, MDP Ok 7 L IRFEEBEBER 2GS X1
3 Z Y TIREEBBIERITYI P £ LTW5. RLOFIEL LT, fTEHEIRKRE L 178
FHAitERE & DB 5 Actor-Critic 703 ) X LAMEH X TW3. Actor-Critic 7V
YV AL EBMHEHT 256, T— =¥ MITEREREEEIC X - TITENZEIR L, 17
BRHEASAEIC & o GEIR U ATEN R FHEI L o208 5 5. 228, HFSECHES
% IRREAiE & 528 O HIFME T H 2 RO R OMED #2277 TH % TD 747 (Temporal
Difference Error) M ENTW2. AT RLZFEMAL, vV F—Y=x 2 b
VAT LDFBEFETHET 5.
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2.2. Actor-Critic

Actor-Critic 713V X 40%, 22D X512, =—Y =¥ b OfTHREFISHTIGS
% Actor ¥ =—3 = ¥ b DATENRHEIC A RS % Critic D 2 D0 AR X 115 7R A
BLRDO7 VTV XL THS. REOBHMRE s 1ICESWT, =—Y = ¥ MIfTHIE
RER Actor IC X > TTHI o Z3BIRL, IR CHEERE S 5. WM r 2 TEIFHMS
Critic T 2 ifERIDEIC X > T TDEERZHMN T 5. TDEEZMH L T Actor
¥ Critic DIBRBEBUZEIE L, HEBABEMERAL T7 X =21l T 2 A0z B
LTRIRA=REFEMTHEOICFEE TS, kbbb, THEHMAIIC K o GERL
TATE RS 2 KO RFEH 7 —F 77 F v £ 1 5. (THEH#E Critic D2EFIC L -
T, XD EMIATEIZFHMECE 2 X512/ D, 1IELWIHlifEic W T TEREIR S &
KX DIEMEIC¥E X8 5. {TEERISZ EHR E L THEEZERMT % Q %8 <° Sarsa
LEWV, SFIRAREIAREREEHR LT¥E T 5. Fic, i TEIZ2M 2%
SHEDGE, HRABENS L FHHIATWS. TEERE Actor 3= —Y = &
FDFH K w(als, ) &, ITENFEAMAR Critic XIREEMIMERERL V, (s) Z L BIRVICE 711k
L7bDTHS. T—I x>y MIV,(s) DERAMEEZEBE LTHEET 3.

IR % T, MMEEE R(ay, s) & LT, BEZIt OFEK 71230 < HWEIEK
JO) %KX (21) 33, HRr(als) DT X=X OICHET 2 T(0) DABLIE (2.2)
Wiz b. HBEEERAKET 2 22X, X (23) TH2 o2 HEEEKER/IMET
5Zlthrb.

X (2.2) & HIRABER [7) 1O &, EFED Actor, Critic DIEKEIFE X (2.4),
(25) &35, X (26)I1FTDRAETD D, WMBEIBICKAT 2. 1 3HIGIRTDH 5.
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X 2.2: Actor-Critic DRE&X

Actor DEEBIBUZ KX t 2> & #&0GIZI T £ TONGE O HIFFHEDHEE T 5.
J(0) = Zﬂ(at|st, 0)R(as, s¢)

at

Vo (0) = Vo > wlailsy, 0)R(ar, 51)
= Z Vor(as|s:, 0)R(ay, s)

= Z at|8t7 V@’ﬂ'(at’St,G)R(at,SQ

at|8t7

V m(ag| sy,
_Z at|8t7 ’ ( t| ! )R(at78t>

(at|5t7 )
=1 x Vylogm(as|s:, 0)R(ay, st)
= Vo logm(as|s:, 0)R(az, s¢)

Lactor(0) = =T (0) = —log m(as|s:, 0) R(ay, s¢)

T-1

Lactm‘(‘g :__Zlogﬂ- at|5t7 )5t+1( )

t=1

crztzc E |5t+1

Sip1(w) = re + YV (S141) — Vio(se)

(2.1)

(2.2)

(2.3)

(2.4)

(2.5)

(2.6)



X (2.7), (28) & DT Y — FMIZ Actor & Critic DEAZEHT 5. T I T,
alZFEHRTH 5.

0 <+ 0+ aVyeLowor(0) (2.7)
W 4—w + oszﬁmm-c(w) (28)

2.3. FE#t®E (DRL)

wEm s (DRL:Deep Reinforcement Learning) &1, #E¥E (Deep Learn-
ing) LI(LFHEDOMAEOELFETH S 9. FiT, HFEFEIZX > THIHNIRE L
72 5 HBRORHHA O R EZE N R E R 2ITHIROET MU EZER L, by
BIZEoTRRAZZRETEL L5IXHFEET L. BEFEHIBNT, ZEDO=a2—
INFy N =7 2 EAERDIERE=2—F 1y b7 —2 (DNN : Deep Neural
Network) & Z D¥EHDFMHERVIFET 5. K, DNN TH 2 EAAAZ2—F
3w b7 —2 (CNN : Convolutional Neural Network) & FIF#l =2 —F L4 v b
7 —2 (RNN : Recurrent Neural Network) 23ERRET /L& LTSHI ATV 3.
CNNZ, BHRZEDT =X D5, BAAAEEIZ KD ERLFRFOZERIERE XDE
WESTHEZEDELT, HROREEZMILT2HETH L. M LR EER
FERTEICEH AU, EGROEREEZ TS 2 ET L 2EE TE 5. RNNE, B
TEDEDIEHIZ T TIZRAL, BIOBEDANBERLEFEEETLTHD, SHEOH
BRI P SCEA R R LG I TV, 245 O DNN 2EEE RIS ALK X
ns.

TILEFICBWT, BEOREZET LT 2R0EDND 5729, ¥H T 5H1ITIR
2L ST 2R DT XD T 208D 5. BENREEZEZEZ 5 &,
Pz, BERESO X S REERTOEGZREDORE L L THEH T 255, EHE
TR EREFEC Lo T T 2 Z i3 LWV, — /4T, FEETHMH TRy
DERT — X052 IBRE ) 2 O BRIE5 8 1%, R L TEIOM A AEH 258 3
% X5 I LR & R 3 2 5 LB ORREZ Ftts L TW i, TREZE L asft
FREREGL, WTORMZFEES 2 5ENDRLTH%. DRLTIE, REFEZM
WTERBHOTRM Z1To THEE T — X 25 L, BRELLEE T — & emtEEc ko
THIFE G RZ2FE T 5. 2617, BIEFE BN, EHREEZ RS 27200
JTRP BRI DM BERUL ¥ % & 7S % BB LIER 2 DNN 2 @A T& 5. DNN
ZHWT, JTRPHWMBIEL TR L, XD IEMHEICHEZBERTE 5.

DRL @ 1 2DFEE LT, A3C(Asynchronous Advantage Actor-Critic) 7 L3V
R LB AREEINTVS. ACTAITY XL, 1IEOTZ—Y =¥ M BEROEE
HEAER L, SEEERLEROREOEGARTEE Y, Zh2hOEEH-RZIL



£L, 120DFIXRTOEEMRDIIE T S Actor-Critic DFEEI ST 3 X 5 IgE
T—=%T77FxTH5B. TRXRTOEBENERNIEAE T 5 Actor-Critic 1 Actor TH 55
Km(als;0) DT X —%& 0 & Critic TH SMERIE V (s;w) DT A —&w ZFKibH,
global shared network (GSN) Y WEHIN 2. =—I =¥ bDEEIR: (i=1,2,...,N)
WX GSN DT X =& 0 & w%alt— L7 Actor-Critic * v 7 —2TdH % thread
special network(TSN) Z W TIREOEGR L HEEH T 2. FEEARD TSN O
RT R =X Actor TH % /7K w(als; 0)) D5 X =& ¢ & Critic T D 2 flifEEIEL
V(siwl) DTG A =R W75, 1RO -z FDEFHRE 1 DDOREDEER
Z1fHE L, 1HMDORA Ly Fe35%. ASCIZRARHCEBDO AL v FOMBER%Z L
TGSNDARFIA—RY w2 EHTS. Thbb, iFHDAL v FOMHBEIEHD
FIIREBICEE T 20— EDREI R T v FICEET 20T 58, TSN DT X —
& 0., wIZFET 2 HRYBIRB DO BECERTE Vo, Loctor(0i) & Vi, Leritie(w;) ZETREL, £
& GSNICERET 2. GSNDRTX—=%0, wZR (2.7) X (2.8) ZHWTERH
5. 22 CHNRZLFIAT, HUEBOAREHREZFHRET 2. £ 1Ly FiEftho
ALy FOMBERICHEEZ G20, —EDORMARAT v FIcE#ES % &, TSN X
GSNDASSA—RY, whaAE—L, iBHOTSN N5 X—& ¢, L T5. HE
HROR 4 DD ABCDT —F 727 F % 22X 2317

I—-‘/":: vk
(GO
HEEGELER Thread special network
/— N\ ——
ALy F | . .0’
&~ wzem LD [Actor:m(als;01) | ympe REFRD)
WEHL WEH1 AR S
L\ oD ) Critic: V(S; wl) EHa E—|
- . I
/ N
ALy E | . .0l |
RE A #EtR b MM | Global shared
- #wEF2 BE&F2 v 1 network
o) ap ) Critic:V(s; w, N e
@ . = (s ) ] 7\—.”::::: Actor:m(als; 0)
g5 :
3 . eEem & Actor: n$a|sz 03) i
#EEE3 #HEH3 v ; | '
L\ ao | Critic:V(s; w3)
(ZLvFk
. #EeR é Actor:mt(als; 0,)
HEE K4 BEE&F4 PE—
C\Y ap ) Critic:V(s; wy)

2.3: A3C OREZX



2.4. INFI—Sz2 I RFL (MAS)

MAS 2%, BHOT—Y v "PEBREHEEAT 2 A7 L4THS. =T—Vx
VRN LU CIRBECMHEEH T 2728, BEADOHBIIIEKOZ—Y =¥ MWD
DPIEIET 2 SAS ICHARNTHERTH 2 2 525, MAS DEEFFEDEEICOWVTIE,
Ovalle et al.[10] 1Z DRL % i\ 72 SAS 20 & MAS ANHE5R L 2 #H FEEZREL TV
5. FiIg, BEYED=2—I 13y VU =212 X o> TITENMIERSECE €T b T %
GRE Q8 FiE% SAS 5 MAS NLER S 2 FIERIRRE L7-. —J5 T, Foerster et
al 11 I EIRTOL—Y = > b7 7t An[RERAMER 2 E 5 2 & 5 Tz
RBEL TV, Lol, - =¥ MHMIEREEE EH T 2RCH B DR T —
RDAEHNWD Z 2T, RFNRIERICED S BEBIEOIREIRR 2 Ik D, JEHY)
REBPHELWGERDEZIeBD oz, Thbb, MASIZZ, flo—Y >
DITENDHZIC X ABRGEAICBIT 2P HEFEEDPFET 55 %, =—Y =¥ PO
BT — XA T3 TH 2 7D R FEPHE L NGEND 5. ZOMEE [0S
5728, MASIKBUI3BHOL—Y x>y ORI TRET — & 2G5 2 TiELIE
RINTW3B [12]. 2ZT, HR7T— X LIRE, 1781, HMH» 52 2HRTHD,
IT—YzY MEDERIEEZEAT 2 Z 2T, SASHhSILR L -FiEE MAS O
BFRE L CHYNCHEA T2 N TELZERLTWS.,

2.5. MASICBIT3T—> Iy FREDOERES

T—Yx ¥y MNEOIEHRILE ZHEME Y L TDRL 23R LT MAS O2EEFIEL LT
Wbz %#%2%. DRLTH2 ACEZDEE MASANHLIRS % &, MAS Tl
BEOL—Y 2 MFEET E20, IRTOZ—V 2 " BEEERZERT 35
&, BERDPBWRZEOBEL YD, BEZ ORERIHINE LR T — & 2F
T2 Z e BEEMRDETICORDS. WARREMT —RICkE2S AT LDEE
REE SRR RS DRE I R ¥ b 2 F R E L 52 5.

FATHISE [4] TE, NERZ—Y = ¥ PHFEET S MASIZBWT, T—Yx ¥ b
(i=1,2, ..., N) [ZEBICET 2 BIRDIREE s 1ICHDWTHEK 1, I X D178 o %58
U CERECHAEEHZ 5. MASORNHERMEZERL, =—Y x> b REOMHAENE
RAEERT 2720, IRTOZ—V =y FOIEREIHET 2 X 5 R ETERIERL
Jo. T=Yxz ¥ bi (i=1,2,..., N) 13T X =& 0, 2FD w(a'|s'; 0;,) ®FKE LT
BN MHEERAT 2. HRZIO TR TOT—Y = v F DBREDIRED & 55T 2 BRR
DIRFEEDRZ b v S = (sh,s%,...,sV) 8T 5. Qi(S,al,ad?, ... m(d'|s'6;),...,a")
XS EITRTOT—Y = FOITEIR AT & 3 21TENEEREE T H 5. KL DF
NRTDIT—Y =¥ FDOERBEDIREDRY b ' = (s %, ... V), =—Y =z
ki DRDITENE o, T—Y =z i —T 2V b ORDOITENETHIT S
FERBTHTNE () 255, ===z bidd (N — 1) BIFE TRz HwT



D (N - D) Rk —2 2> b DRDITE) 7' (5 # i) ZFHT 5. [TENMERE L X
(2.9) TR HIEE y OR/NFEERBERBEEE L, R (2.10) TRT.

T A =& ¢ RFEOITEI TR 1) (s;) DIERBEE KX (2.11) TR, MZEIGI%E,
X (212) D& 3T, H(@) 3T THEO AR tae—Ths. T—Ixz> b
BEOL—Y v b j OFEERT — X Z FHWTHEKRE (2.11) Z2HR/MET 2 K 512%5
X =& ¢l B RAMIETESR L CITEI Fllgi 28 38 %. 2L C, fioz—y=>
+ DT RETENZ W THRRBIEL (2.10) ZH/MET 2 KD IZHRD T X =& 0, Z 7K
ABLETEHT 5. IRTOTL—Y ¥ MEBET—2X[S, 9, at, ... .aV rt o ]
YLCHERT S, i —Y Y i OWETH S.

y=1r"4+~vQ;(S a" a* ... d" .. . ") (2.9)
L£(6;) = [Qy(S,a",d?, ... ,w(d|s%6;),...,a") —y]? (2.10)
L(¢]) = —[log ji}(s)) + \H (i])] (2.11)

H(p]) ==Y fil(s?)log il (s7) (2.12)

SRR AR DORE N R OBENLRMEIC L 22— = > ME OB T — 2 D
T 2HIRBFEET 256, ASCOELIICITRTOIL—V v DT —

e HETLHEOBEHAFHELL 25, BITHRE 4 OIS —Y =V M idiES
DRSO = = >+ DITEHERIZR D FH T 208D D, FHERFMEDE
MK;ofigbﬁmﬁT#tpé.ﬁmiTm,?«f@@%r XDOHEAFIZ X

HEMRETORNZ AT 2720, TRTOZ—Y =Y FORET— 2 2itg
?5:2@uﬁ<,—%®ﬁ%?~&%%ﬁﬁéiﬁiﬁ%%$ﬁé.%ﬁm%u]
DEIRITRTOZ—IY =2V IMOREBRT— X2 F D Tad#xd 52 T3, K
(213)DEH T —Y =¥ MR T L. kY —FHOZ—Y =¥ i DIRE
sOkSRE ik ATE) ok e FEN S 1 MO T — 2 2K (2.13 TRT.

E:L"p‘ [{31 aazl 77"1 } {32 7a2 77”2 } {ST 17aT 17TT 1} 5 ] (2.13)



3=
FHT—AHEEERELT- MAS DIEE

FATIRZE [4] TlE, MASHOZ—Y 2 ¥ MO T - =¥ F DTN TOREERT —
XA L TITETHSEZEEL, oo —2 x> b OBIRST 2 A[REMELA—FEHWV
TEZTHTS. =—Y =22 IS THITTEN BHOTEIZ L LT, 1TEfER]
BaedET 5. %8 UATEHMERESZ AR EOBEOFE: 35, 31805,
BFEDOEANRETTRIL 2o —2 = v F 2SHL 3178 2 B S DITEIOfHIcE D ¥,
TEMMERI R IR AL T R X O RFEE7—F 7 7 F ¥ BMR L. LrL, =—V=
YIDPEHBOITHRERB TH 2 TR eFET 20, oL —Y = > MIIXHIST
DTN TR b2 T AREND B 725, MASHOLZ— x> h OO X -
THEIRNETHTFRUROBIIEZ 2. NRZ—Y =¥ " DFET 255, 11817
HERDOBUIN x (N —1) &b, ZDkdD, T—IxY OBIBRELI LB L, 1T
B THEROEFICHERMOT -V 2 ¥ FOREBT — X ORI Z, 2EIcEy
MBRMET T 2D 5.

XTI, o —y =Y PO TIEMT - XORZES 2 & THEEMHE
EA LT 2 FEERRET S, BOWME 4 kS ifioz—Y = > s OfTEIFHIE
ZHETHOTIERL, ==Yz MAOEBRT— 20—z EL o0 —Y
YIMEEOHRFHLTHEET 2720, KRXDFEE 7 —F7 7 F v 3FE+H D
ATEAHEPRBL CEENEREA LTI TES. -V FORBT— X
X, BRIECOMABFERHICK o Tatixd 27— b, X (2.13) DX 5 ITERT 5.
I -V bD¥ET—X LI, Actor-Critic D87 X — ZIZBH3 318D LEC
BHEOHEICHE S T—XThd. -V OHEF—XX, H2T—V=
Y EORERT — R HFERENTHIO L -V 2V PR T —R e TE557—XTH
3. B, ==Yz bi(i=1,2,...,N)D 1 BNORERT— & Exp' %3\ (2.13) T
RL, IRTOERT—XEEAD 35, flZX, =—Y =¥ bid 100 LD
1R T — R e RO5E, D = {Exptt, Exp?, ..., Expt* ... ExptY ¥ 5. 72
B, T—Y=zr i ORERT— XDMEIL D =100 £72 5.

BT — 2 OHAERIMOT -V 2V b BRT — 22 AT 2EELE®KT 5.
Pz, BT — 2 AR 25% DG, K31DX5Iz—Y =y 1oz —
VY FOBREFET IR T—RZDOB, 25% ORBRT — 2 %185, 1Y — R
BTLEE, S—Yz Mo —Y 2 FoFETF—X L HEOREF— &
BHET R LTHREENT 5.

FATHRSE [4) DTFIETIE, OB —2 = > F OITEITHRSZEINEE L, 28

10
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agent4m II
database databasrei H database

agent2d agent3m

agentl®d II
database

| Exp:100% | | Exp:25% Exp:25%

<
<

| Exp:175% |

agentl agent? H agent3 ‘

X 3.1: BT — 2 HEER /Y DL—I 2 M1 DO¥EEF—&

ERTH 2T TROEMRNA LT 270, T—Ix2> bi DFREIEHICHEE S
B5ZEMTES. I2bbH, MASOERDFEEZINRIE L2720, FUAINIHL
THIL—Y = ¥ MO 5 & DITENMIERI DS WTENIEZ 15 2 080D 5.
2D, HL—T =¥ M FEOITEMIERIE D BARE (3N (2.9)) 25E W EIZICR
TEEIBFEPRELRD, S —Y 2V IBFORILT—Y = ¥ M T 217
B FREROTHIERRS —EORE TR L2V WIkwy, iz, =—Y x>
FlOZ—Y Y F2IIMNT2THTFHREZ -2 3D =YV b 2120
T ATE TR OFERIIIVEICR 2 Z RO HNE. TRTHOZ—I VD
T — 2B HEFLOo0¥E T 5729, AILZ—Y ¥ M3 28BOTH Tl
DL ERERDFE CMEICICR T 52 £ TOFERENEL BRI EEZEZ TS, MASD
I -V OB TAUIEMST 212, BT —XOBNERICDEL 2.
ZD7®D, FALT—Y x>y MINT 2B OTEITHIZE DR FER D E CMEICIOR
THREIELZD, HIZFEUTHERZ H2HERIMEL R D, 2RO ERZR)N
KT 2EADEHZ. UL, T—Ixr ORBT — R EBRRICABHETIIRL,
HENHEIG DT — X 2 HE TR, ARKEZORNPZLEZTWVWS. o
I—Yz Y MRS 2BE L OREBRT—2od, BEOHFERDFEEITHEIGKR T —
EABTFET B EL, ZOWTORERT — 2% 5 F AL THETIUE, KT
7 4] D KSR T RNTORRT — 2 2HEGT 25 Z L IC XD EERRMET 5 2HE
PEHETEZ2LEZTWS.

T =R EFDOHHEITOWT, MARFENEZ 6NE70, RigLTIIHE 4 72
BICBUI2FHIGHETE 5 X512, 3BEORE T — 2528 L3 5. H—
DTF—=EZHE7 %7 0F % (FVXL/AR) T, Fx—I =¥ MIEF O
T—=RNRN=ZAD 5T VR LR T — XA R X% O T — & 2 #E R L Ttho
T—YzYbeHETE. FooT—kHE7-X7 75y (EEEEH) T,
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Hr—Y =Y MIEFORRT — X2 BERIMICE ST 2T L, V7D
EWWED HAEERT — 2 D X% x Xp%, ROIED S X% x (100 — Xp)% DT —&
FERLTHET 2. $=07— 5737 27F v EHEEHN) Tk, &
EHEHROEE T 2@ OIHOEIE Xp ZHISHNHEL, E7 -2 28RS 5.
I—VzY MNiPMDT =2V b #0) ORI 7HET—XEHEAE DV &
L, ZhZhofiy — 2 G HRCBWT, DY % DY, DY, DY vidds 3.
I—Y ¥ b iR Actor-Critic 7TV X LDNRT X —K % 0;, w; &L, Actor
& Critic DIEKEHIIN (3.1), 32) &35, ik, X (BI) X TDEETHS. ¥
Br—x3x (213) ISR —IYz2FD1IVEY — FORERT— X% 1 B
YL, k&HD 1B O¥E T — & Bxpht D85 X —& 60; ¥ w; DIEFBEBICE T 2

BB RN Vo L5 (0) & Vo L5 (w) 5 5.
actor = 7 ZlOgﬂ' "St ) )5t+1(wi) (31)
T—-1
cmtzc |5t+1 Wz (32)
t=1
Orr(wi) = 11+ Vi, (s31) — Vi (1) (3.3)

3.1. SVHALAT

R LHRICBNT, IO —Y 2> FORBRT — 20657 — X D3E R
RDNFGRXA=RIZET 2 HMEF RO EZ R THREET 0y 72 ALy FEERT
5. FHTZ2ALY FOKE HE T3, $hbb, 1YY M HEXLY FZ2H
WBZ XIS, =YY hi(i=1,2,...,N)D1DODAL vy Fh(h=1,2,...,H)
DD (N - 1) DL —2 =¥ FORRT — X5 7 Y X LTERTZ 2 HEGT—
REEED, =UN, DY ¥35. ZIT, DY |=|D|juxXa% 755, T—
PV MilFAL Yy ROER LA 22 HROFE T -2 35729, 15D
ALy RhEIRTE 2 |D)| B ORE T -2 L BB O | D B OREERT — X 2 &
e |D; + D'| BALDE 7 — X OEKBABICE S 2 W EH R DM V) Locor(0;) &
VE Lerivie(w;) 133X (3.1)-X (3.5) Ik DEHHE T 5.

vgiECLCtOT(ei) = Z VQ Eactor(e ) (34>

€(DiuD})
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VZZ 'Ccritic (wz) - Z leﬁlzmtw( ) (35)
ke(DIUDY)
I—IY Vb iDIRTDALy FOREPZET LD, K (3.6), (3.7)I1CLD
7\05)( *‘& 91', W; %E%ﬁj—é

H

0; 0+ Y Vit Lactor(0;) (3.6)
H

Wi < w; + Z vziﬁcritic(wi) (3.7)
h=1

NEODZ—2 2 b DFEET 258, MASHTHHT ALYy FOBA N x H
Y5 K321, TV FDOEN=2, ALy FEH=4, X,=2%D5
VELAFRDI—Y 2P 1DIAF ALy REREERRLTWS. VX LA
BWC, HEF—RE T VX LGEIRT S0, 1RZFPIHET— 2528 RT 5 L,
NFHEBN R T — 2B EINTE 2 L IIR sV, flo—Y v FORERT —
EAPOEBDAL v MIZX DO T — 2 28R L THET 2 &, ZEHICRERY
BrBEZ2T7—REBERT 2MHERENEL R eEZIONS. DAL v KEFK
WKHHAT 2~ LF ALy REEREOFIFIC X D, FHEREEZEIRL, ZEMEOM L
HIFF XN 3.

agentld II
database

........................... ; agent2m
25% ; database
25% 1
25% ;
25%
100% [ 100%|  100%|  100% o 100%
Y 1
}7[/ AlLvE1 1
2: ALy R 2
!; [ AL v kR 3 I ”
F ALy kR4
VoLuctod(0) & VoLerinic@)DFHE VoLactor(0) & Vo Leririe(@)DFHE

y A 4

agentl agent?2

X 3.2: S XLAHFRDTILF AL v FH&EE
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3.2. EBEEZEAR

EEHETATE, FT—Y = FORERT — &2 RBERINCHS VTS ¥ 71T
235, RQ21)TRIT—IY=zYbi(i=1,2,...,N) D kFEHD 1 B D5 T —
& Exp* O BRI i 2 (roF + 15"+ VICKDEET S, BT — X
HERZ Xy, BVIEOEI G X 32548, 67237 70EWVIEL S
Xa% x X%, ROIED S X% x (100 — Xp)% OB T — X2 X DT 5. i
Z21F, BT —2IER X, 225, Xpx 80T 235G, 7Y/ T—&2~R—
2D S X% x Xp% = 25% x 80% = 20%, FHidH X% x (100 — Xp)% =
25% x 20% = 5% ZHAETF -2 LTERTSZ RS, K33 —Y b
DN =2 DHEDEEHEHTROIEE T —XOFEIRFEERLTNWS.

T—=Yzrbi(i=1,2,...,N) ROV ISR T - 228G D, 235
e, T—Y=xYhi(i=12,...,N)PMD (N -1)HKOZ—Y = DT 7
FHEBR T — X OIS SBT3 /E T - X2 EA D, = UL, DY, K
WIED BBIRT & 2 H 7 — X 258 D}, = UV, Dl v, £F5. I,
DY, | = D70 X Xa% x Xp%, [Di_x,| = D712 x Xa% x (100 = Xp)% &
7%, | Dy U D, | BULOHAE T -2 2B 7 -2 e L, ZOEKRBEBICET 54
FLEHT R DI VE Lactor (0:) & VE Lorivic(wi) 3K (3.1)~(3.3), (3.8), (3.9)1C X DFHH

5.

Vi Lacor(0) = > VoLl (0) (3.8)

ke(D},,,UD;,,)

low

VE Leritic(w;) = > VaLh(w) (3.9)

ke(D},,,UD},,)

low

I—=Y Y i EBHOD|D,,| BAOERT — & b 50 718KBBIIEE T % A
BEHEEZHOTK (3.10), B.11)IKEDVWTRIXA—=R0,, w, ZEHT 5.

O O+ a Y VoLl (0:) + Vi Lactor(6:) (3.10)
keDiank
W — w; + OZ( Z vwi‘clccritic(wi) + Vfiﬁcmic(w,-)) (311)
keD?

rank
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Gﬁi’la‘)‘iiﬁ

agentl® O agent2m
:“> — EEZ&AR
datab.
atabase [ database
7 v oAt
k algentlﬂ)?'*ﬁz

100%
agentl

¥ 3.3: BEEHIGTTAD T — KZERITIE

100%
——> agent?

3.3. EHFHEEAR

ZENEIG T, BEHEAROEVIEOERES X 2#E LoD, 7 —
REERT 2. ZHEESTRNT, Xg% Xo it L, Xo SARWIED 534K 5 3 |
A (100 — Xe) ZRT7E LTT—REIRAZ -2 P(X, 100 — X¢) i3 5. &
HIDT —ZIBIRARR = VI K BHEEMGES 5720, —EBOZEY —FEHWT
P(Xc,100 — X¢) #EHEETICETTS. P(Xe,100 - Xo) ZEFELRVWIE Y —
ROBEIHZE Y — ¥ Epjiw £ 5 5. ESWVIED SRS 281G Xo ZEEL KWL
728, ZEEISEAFROVBHIE Y — RICBI 22288 R EEE & RDEE R E
=T BHEEZIOLND. By DI DEEHEARXEH VWL Y —FD
WEFRELTHEREITS 22 ickh b7, féHl MAS THIUZ, BEEEESH X2+
DRFBPHMREEONLZEEZ NS, —/HT, B MAS TIX, EEEEHR
AT LS EBICHEIN R T — X BN TE 2 2 b BoRWVw. =—Y = v MY
DI & O NG HE T — X EIREINDE 28T, PEHNEMET T2 L%
LBEbDHD. REXTE, ZOX5REEZEET 279, ZHEEGHROLS I
P(Xc,100 — Xo) D Xo ZHBISINCHHBET 2 X5 T — G777 F v 2
Y 2. ZHEIG RS Xo BFBIRBUC X DI LoD, HEA M MAS O 25HE
BRI T — 2 e ETE 5700, EESHESAROFENRERTOMELFRTE
BrEZTVWS. Tibb, T—Yx Y MIDZWMAS T, FEITHER T — &
M EAICT Y 73 E N2 LIRS 0WDT, Xo Z#EICWICHHE T3 2T, 5
WCRABE IR T — X B WMUNCHE I3 Z e T E 2. WD B piw T Y —
REET LD, X RBIOIICHAES 2. X 3412, Mz vy — £, e
X LT, BEEIGHACBIT 37 X —& Xo OF%ERF %2R

ZHEEGHTRICBVT, Xe 28T 27200y — FOHEZFHEEYY —F
Erodify £ Uy Erodify D VBALZ By TEY — R8T 2. Egus =200 %, 1
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Xc| BRIy —F
|
[ )
E aajust Eqdjust
[ | Y A ]
X1 } : —
Xof = I | 3
X3 _______________ % 777777777777 J; _____________ ;L ____________ | ‘
| AR | AR H2 i
| | ! | |
Ty — EITERE ERERE TR BREERE
Einitial ; Al i B 1 i A 2 ! B 2 !
) | 1 | ) | i | 1
‘ ¥ ! | Ty
X, 0 Xy X X X3 R
0 e e+10 e+20 e+30 e+40 IEY—F

3.4: ZEIEIG D X DT

DDA DOFIFD 10 28 Y — RZFETERE A, BYD 10 Y — FeHERE
B35, FARHEALE LT, ZORIEOETEME AL IZBWT, ERTOFEH
ML —1) DFERICE D Xo RIREET 2. FEEHANL (L — 1) DBEZRENE By ORI,
AEEHAT (L — 1) OFATERE A O, FHESHAL (L — 2) OBRRERE B, Dt
Bz RrR2 |, RY |, RE, 3%, (R} | —RP ))>(RE | — R} )DE %, FH%H
B L DFATEFE AL X A D X 2L, ¥OHEIE B D Xe ZBAT 5 &
I BAARN — B HWT X RS 5. JRHA L DR PLOBERER B, icBWw»
T, BERTOFBEHEA (L —1) OFBER B, D Xe 2 5% 5 L, Xo = Xc—0.05
CLTHET—XEEIRT 5.

3HIEHEIEARD 70 —F v — b 2RT. M 34 ITTREINZHBHITIE, ¥
WYY — N Eitia = ¢, BT EY — RO 1HAL E g = 20 725, Eipitia WO
IEY—-FD X% X, 2L, 7—&ERARKX—-Y P(X,100 — Xo) THEETF—X
ZEIRT D, Fipjig ZFEIT LR, X232, 0BV — N Eoun, %
2 DODFEEHNINT T 5. TN 1 OFTFD 10 Y — ROFEITEFE A, O X &
Xe =X, BF¥DI0ZEY — FOERKREM B, ® Xc % Xo = X, &3 5. FHRHAL
2 DFEITERE Ay ¥ TRRERE By © Xo T 5. Einiiat DWRED 10 TV — KD
RN EETE L, Riitia &3 5. FITERE A, OFTHM~E R 235, AL LS
12, BRERERE B, FIWm L RE v 3 5. FATERE Ay (30 DR AL D T T B R
TH570, BIEOTEYY — NIy — N k3. A OFEGHRMOEEITY]
ey —FOmED 10 =Y — FOVTHmM =2 EH L CatE T 5. A, OV
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DR (R — Rinitiat) & By DI DIEE (RE — R OK/NEIRIC X D RDFH
FEHANT 2 DEITEPE Ay D X ZFAEET 2. K 34ITRINBFAEFD X512, A, D
SR DB DTN Z W2, Ay D X% AL D Xo = X WL ZL T,
FHEEEN 2 DIRREFE B, D X % By D Xe &0 5% S U7l X3 = X, —0.05 &
L7.

FHEBEAMORE L BLEOIEY — FD X 2B LoD, HEF— X 23ERT
5. kEHOTLEYY — FORE, Xo % Xk, BT —X0FEEERL XL, -V v
Fi(i = 1,2,...,N) DO F VIR T -2 2RE D 35, EEEER
REFAL XS ICRBERM R LTRBT— 2% 0 71335, 2LT, k¥
HOZEY—-FDOK, =—Y =z bidMlid (N - 1) Dx—=I > DT U I}
R T — X DEVIED SEIRT & 3G 7 — 22 HEG DY, = UYL, L DYE, K
VI 53R T & 27— 2 B 8EG DY = UV, LD 8T B, ZCT,
|DYF| = | DE|ji x X5% x XE%, |Dho-xo| = |DEljzi x X5% x (100 — XE)% ¥
%%, Dyt UD | BRI 7 — 2 2B T -2 e L, ZOEKBBICHET 54
FLEHTER DRI VG Lactor (0:) & VE Loriric(w;) 13 (3.1)~(3.3), (3.12), (3.13) 1T & bFEt
B35,

vgﬁactor(gi) = Z VQZ- Lthor(ei) (312)

ke(Dy,UD;" )

low

V6 Leritic(w) = > VLl w) (3.13)

ik ik
kE(DhighUDlow)

I—Yxz Y MiIZBFORERT — &b ORI T 2 AR ENEZ AW
TR (3.14), (3.15) ITEDNWTARIRX—& 0, w, ZHEHFT 5.

ei A 91’ + O‘( Z vei[’];ctor(ei) + vgﬁactor(ei)) (3-14)
keD¥

Wi < w; + OZ( Z Vwiﬁl;m-c(wi) + vgiﬁcritic(wi)) (315)
keDE

Xo iR T 25y — NUBRP OLREBROFE LYY — FETOD X il
LBEWTZEY — FOBEIFAELZE Y — F B agjust; BFBLEY = F% Epppa &
T3, Xe DtEFIEXZK 35 BXU 71TV XL 1 TRLTWVS.
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=o /T ENUREE Eadjust
| ®iTBEOX. =X, ——— d = et
— 4
JC JUREE p—
RREFOX = X, ~ 005 PR — R ORI
¢ episode = E ipitiar
WEICY — RO W \

( episode > (E moaisy+ E initial) | episode = episode + 1 |

v v

[ BRIt U —FOVLHEHR 55 E | L AT ) — I o J
v
ETEREDX. TdTE Y — FEET
v
episode = episode + d
v < (Rf_1 —R{_;) > (RE_ — R{_) >
BifdT Y — FOFHRMRL , 2 5HE YES
v
RREEBE DX, ,G(Eadjust —-d)ITEyY—FEERT | ETEEDOX, = BREBEDX, |
v
episode = episode + (Eqqjust — d) EITEBEDOX,
v ZEELRW
EfdT Yy —FOF9HRMRE_ 25t E

v

RREEEDX, = FREM DX, — 0.05

episode > E ot

;

| episode = episode + 1 |

L BETEY — F ol J v
| #Brev—rous

By — F O W

®Y

X 3.5: ZEIEIGH RO Xo OB —F v — 1
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Algorithm 1 $RXTOIEY —FD Xo D XE DFHHE

1:

2:

10:
11:
12:
13:
14:
15:
16:
17:
18:
19:
20:
21:
22:
23:
24:
25:
26:
27:
28:
29:
30:
31:
32:

RFEELYY — K ! B, PIHIZEYY — RO Ejia, FFRBIELY —FOD
B: Enoadjust; BN DIEY — P Eogjua = 20, FITEFE A D Xo DF]
HfE : Xy, PREREE B D Xo OWIHIE | X,, FATEFEDOE : FH = TRUE,
BEMNORS L=1, B0 Y — FOFEGHWM : RP |, EE 20505 11
ETOIEY — NOFEGHM : R} |, EiE302521 ETOIEY — FDFY
W RP ,, k=1

for k < B,y do

if k < Einitiar o k > (Etotal — Eno_adjust) then
(Y = FEERBEY Y — F SO Y — 1K)
XE+— X,
else
(ZEY—=F LRI Y —F)
k< k — Einitia
if (k—1) % Eugjust/2 = 0 then
(Y — N EIZETBEESPHERBEORIIOTE Y — F)
RE ., R} |, RE \EFHETS L+ L+1
if FH = TRUE then
(FAEEELNL L DR | FHTERS)
FH + FALSE
if (R}, — R{,) > (R{_, — R_,) then
(AT DFEE BN, D FATERFE D FITHMM DIE B D ST B L)
XE+— Xy
else
(R DFAEE AL DELRRELFE D I O ' D T HIZ )
X1 Xo 5 XE+ X153 Xo + X5 —0.05
end if
else
(FEEHANT L 1% PRERERE)
Xk + X, ; FH < TRUE
end if
else
(ZEY — F ERBFTERECETERREEORYO Y Y — FTIEZRW)
(XE ZFE LR\
end if
end if
k+—k+1
end for
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F4E
OIal—oarEE
4.1. RERFBTE

XTI, =—Y =z MET—EoERzEET 2 Z 2 IT K2 EMRA LD
SHREWRAES 2720, IREFEOIEEO T —AHE7—F 77 F v EHOTER
DL —Y x> FPDEFET 2 RBIREICE T 2 VR UREZ AW BIEERZ1TS.
X 4.1-4.312, AEBRTHW2 SHHEOKREREZ R, BRERE 1137 x 7, &Kk
BRIE213 7T x 14, REBRE3IZ 11 x4 D27V y FRETHS. =—Tx
FOHMIE, RBEREICBWT, HERAT v TBUNTETOEYOGINCEETS
528 THb. B, M421TR-3N5 A, BIZOWTIX 428 TR 3.

X 4.2: KEEIRET 2
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X 4.3: REEERBE 3

Bz bDBHTEZRESsZ—Y 2 bk, F, £, HOHFAICE
BIN2b0Z@AlTEsd0 35, BERMCIE, @igE 1, B2 0, EVE 2,
BZ3, Mo —Y 2y b 2423540t 7 ML LTRBFOREZFEHT 5.
TEESEA={L, T, & G235 RKEREL 20WMREEER L1, 4.2
WRT. Y — FHBROBWA Ty T, =—Y v b RERE#EIRXE S X
I DM Z ZDICEET 5. KEEERIR 3 DM E 1T RE TN 5.

& 4.1 IR D RN
1OHEY | 2O0HFEW | B | B
10 20 —01| -1 | -1

7B

F42: 1 AT v 7T 2N

27y TR ERICH T 2EE | N
0 LAE 1/4 AR 0.04

1/4 DLk 1/2 K —0.01

1/2 D1k —0.04

X (3.3) DEIF|EE v=0.9, K (3.6), B.7)REDNRTIX—X ¥ w DEFRDY¥
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FHR%Z a=0.001 & LT, {TEHERITIE e-greedy IEZHHTS. 22T, e DA
Ze=01&35. FEHOUM, BRALBRAREZATIZDIZ, cZREIHREL, 20K
DWFAEET e Z/NXL T3, £43D XS, T¥Y— FRIC X 5 Te=0.01 ¥ TE
FERNITNE L T 5.

% 4.3: e &AL
MY —FOEIE | ¢
0 LUE 1/2 A 0.1
17200 3/4 K5 | 0.05
3/4 AL 0.01

HEATy TRICEET 20, 2 TCOEVZEINT 2 ZeR{FIEY — ROKT
ZEr LT, R, 2, 3OAT vy 7RO FRZZh 2440, 100, 100 &5 5.

4.2. HERFER

4.2.1. VA LARDOREBRER

F7YELART, wVFALy FEEBEDEH T2 ALy FEH =4, 1570
Y'Y — FEUR 100 £ 3%, fliiHi7z MAS TdH 2 K EIREE 1 © M MAS T 23K
BRIE2T, SVRLARO¥EEMRERZIaL—Yard 3 IR LHRADEYE
DB TRTOERT — 22 HEGT2FEHOMR, BT —2rHELRVWEY
DR Z IR T 2720, BT —XHEER X, % 100%, 5%, 50%, 25%, 0% & L
T, FNFNI0AITDOT T 2L —2ary%&1TH. 100V —FD5 5, 1258 E
DEYEEIN L2y — FEE 2200FEYZEIR Lz Y — REIZOWT 10 7
TOROTRIZR 4.4, 451213, 10 fTOEBERORAME, 75% fEH, HYE,
25% 18, F/IME, FEEYL FER2ROTRIOR S, Bliz 85k T — 2 HER X,
e 2 BV ORISR LT, RFPoMEEFR 4.4, 4.51R7.
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100

90

80

70

O12UEOEY

220FEY

*—H

=

M 60
=]
®] 50
B
B a0
30
20
10
0 o
0% 25% 50% 75% 100%
Xa
4.4: 7 XL FHFROEIEIR GREEIREE 1)
£ 4.4 7 X LAHAROENRINZE GREEERIE 1)
Xi | EW RAME | T5%fE | UME | 25%1E | H/IME | SEEE
0% 120 F | 100.00 | 99.75 | 98.50 | 98.00 | 96.00 | 98.40
295 95.00 | 94.00 |93.00 |89.00 |88.00 | 91.90
25% | 1200 | 100.00 | 100.00 | 99.00 | 96.50 | 93.00 | 98.00
295 95.00 |93.50 |91.50 |83.00 |0.00 80.60
50% | 1200 99.00 |97.50 |95.50 | 91.75 | 87.00 | 94.20
295 94.00 | 83.00 | 75.50 |56.00 | 0.00 61.40
75% | 120 F | 100.00 | 98.50 | 83.50 | 71.50 | 58.00 | 82.30
295 92.00 | 83.00 |17.50 | 1.25 1.00 38.40
100% | 128 F [ 98.00 | 95.75 |94.00 |93.25 | 79.00 | 92.00
295 79.00 | 61.25 | 9.50 2.25 0.00 28.70
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O EOEY O0220FY

LI i

50 5

E1UR B Th =R

40
30
20
10
0% 25% 50% 75% 100%

X2

X 4.5: 7 > & L7TADEINRIIR CGREEEREL 2)

£ 4.5 7YX LA AOENRINZER GREEERSE 2)

X4 | =Y BARME | T5%ME | HRfE | 25%fE | F/IME | FIEE
0% 1oL k| 83.00 |80.75 | 77.50 | 74.50 |48.00 | 74.10
2D 75.00 | 69.00 | 26.50 | 0.00 0.00 33.20
25% | 1Dk 9200 |89.75 |87.50 |86.00 |[0.00 77.50
2D 75.00 | 56.25 | 21.00 | 0.00 0.00 30.00
50% | 124k | 94.00 |89.00 |88.50 |85.50 |43.00 | 83.30
2D 84.00 | 81.25 |63.50 |0.25 0.00 45.40
75% | 12k 1 93.00 |87.75 | 7850 |57.00 | 0.00 68.70
2D 86.00 | 67.75 | 1.50 0.25 0.00 28.60
100% | 1 2Bk | 88.00 | 84.75 |83.50 |63.50 |49.00 | 75.10
2D 77.00 |69.50 | 38.00 |5.25 0.00 37.70

X 4.4, 4405, KR 1 TE XA D L0 -TD, [EINEIRISE L
Zebhd. —HT, K45, #4505, KEEE2 T, X420 0% DGEICH
~T, XA@%Mk b, 1—/1/F#2o®%%@@ﬂkﬁ%?%ﬁ§#%ML
TWBZEeDbh5d. KT XA % 50% & LA ICHRDBINENE . X511, X,
%ﬁ%(LT%(mW@%?k%W%%#&%éﬁ%bﬁfﬁﬁmptﬁb#%

KSRGS 1 3R RBRIETH D, 2D —Y = ¥ b ORERITENID IR
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=B, BRI, AZ2— MISA»SRT—Y20 P1IEAET, 2—Yx
FN2WRERZEMRD 2720, T—I 2 "7 —XREHELTHEIRIIED E
MORMPoTEEZEZOND. —FHT, BHBARRERETHY, E2 -2 MO
W FTRDERITHNCEAM T 5 X 5 RAKBRIRIE 2 ClX, +ok7—4&z2HFT5ZL
T, MASIZBUI2¥HIIN L TR REEZ5EZ 57— 22 HFT 5N TE,
2 ODEYDORINENENLE L EZ NS,

4.2.2. BEEEESHARXDOERERGER

BEEEE T ROFENR BT 2720, REERE 2 ICERZEBML2MEZ Hun
FEBEEMTS. 600 -2 FBEDOHEZLNVICEHETSE, ZOT
Y —REIHTL, S22 b 2EOHMH (-1 282035, 2T,
BEOGEX 420 A LGS (A) &, A, B L5GE (AB) ®2@D) TH
32, $hbb, K46, A7TOX5RMEEEEZS.

] I. B %
.I
" ]
F
- [ 1 .m
4.6: REERET 2(A)
] I. B
.I
=L
F
[ m m ]

4 4.7: KEEIRYT 2(AB)
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ZITI, BT —SHEER X, 2 25% & LT, &7 — Xz REHRMIcEVTS
YNNI TS, Xp=100%, 99%, 95%, 80%, 60%, 50%, 40%, 20%, 0% & L7z
IHDERE 7 X LT RD 10 BEDOERZ1TS. 1afTo Y — FEZ 100
L, BOdH2REIREE2(A), 2(AB) T, Zhzhy Ial—ya VYERE 108
775, R 4.8, 4.9 CEBRERERT. Bz Xy, 2 EYORIRSE Y B
R FE-oEEL 5. EREROBEIEEZ K 4.6-4.91TR7.
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# 4.6: EERGT N GRERIREE 2(A)) DEPEIRER

EX7) BAME | T5%ME | OME | 25%fE | FBIME | FEE
ZX L | 126 F 8000 |77.75 |71.00 |65.50 |4.00 65.40
2D 66.00 |46.50 |42.00 | 0.25 0.00 30.30
100% 1Bk |83.00 |77.75 |68.50 |33.25 |5.00 55.70
2D 71.00 | 33.50 | 2.00 0.25 0.00 18.50
99% 1Bk | 85.00 | 77.50 |65.50 | 34.00 | 5.00 95.30
2D 70.00 | 55.75 | 5.50 0.00 0.00 24.20
95% 12L0 k| 85.00 | 75.00 | 56.00 | 875 0.00 45.50
2D 67.00 |47.00 | 11.00 | 0.00 0.00 22.80
80% 1-25L0 k| 80.00 | 70.50 | 51.50 | 19.50 | 1.00 44.90
2D 70.00 | 48.75 | 28.50 | 0.00 0.00 27.60
60% 1-25L0 k| 80.00 | 77.75 | 72.00 | 47.75 | 0.00 96.00
2D 63.00 | 43.50 | 2.00 0.00 0.00 21.20
50% 12LL k| 84.00 | 74.00 | 65.50 | 27.75 | 1.00 50.90
2D 79.00 |43.00 |12.50 | 0.25 0.00 24.40
40% 12 k| 7800 |77.75 |76.00 | 73.25 | 0.00 67.00
2D 66.00 | 60.75 | 43.00 | 0.00 0.00 33.50
20% 1oLk | 84.00 | 7875 | 77.00 | 71.25 |46.00 | 72.30
2D 70.00 | 61.00 | 54.00 | 16.50 | 0.00 41.80
0% 12B0 k| 81.00 | 7225 |65.00 |16.00 | 0.00 48.70
2D 64.00 | 1.00 0.00 0.00 0.00 7.00
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£ 4.7 FEEHETX GREBIRE 2(4)) ORIIZE - 1-El15G

BAME | T5%ME | OME | 25%fE | BIME | FEE
7 &L 4800 | 3175 |21.00 | 1575 | 14.00 | 25.60
100% 34.00 | 28.75 |24.50 | 18.50 | 14.00 | 24.20
99% 51.00 | 34.75 | 26.50 | 18.25 | 8.00 27.10
95% 52.00 | 39.00 | 27.00 | 15.25 |12.00 | 28.10
80% 45.00 | 25.25 |20.00 | 18.25 |16.00 | 23.20
60% 52.00 | 36.25 | 26.00 | 21.00 | 15.00 | 29.70
50% 55.00 | 42.75 | 38.00 | 23.25 |13.00 | 34.00
40% 47.00 |21.75 |19.00 |17.25 |13.00 | 23.30
20% 59.00 | 21.75 | 19.00 | 15.50 | 13.00 | 23.20
0% 27.00 |46.75 |32.00 |20.50 |14.00 | 33.40
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% 48 EEEAHR GRERYE 2(AB)) OEWEICE

BARME | T5%ME | ORE | 25%fE | BIME | FEE
ZURL | 128 E | 73.00 | 3825 | 250 1.25 0.00 20.40
2D 65.00 | 0.00 0.00 0.00 0.00 11.80
100% 12B0 k| 80.00 | 73.00 |58.00 |5.25 1.00 43.60
2D 67.00 | 19.50 | 0.50 0.00 0.00 14.80
99% 1280k | 76.00 | 70.50 | 5.00 0.25 0.00 30.10
2D 63.00 | 1.00 0.00 0.00 0.00 12.40
95% 1Bk | 74.00 |66.75 |32.00 |5.75 1.00 36.00
2D 66.00 | 37.50 | 1.00 0.00 0.00 17.70
80% 128k | 79.00 |65.00 |56.50 | 13.50 | 0.00 44.50
2D 55.00 | 8.00 1.00 0.00 0.00 12.00
60% 1280k | 79.00 |73.75 |29.50 | 1.50 0.00 36.30
2D 49.00 | 29.25 | 0.00 0.00 0.00 13.60
50% 12 k| 77.00 |65.75 |21.00 |1.25 0.00 31.40
2D 69.00 | 49.00 | 1.50 0.00 0.00 21.50
40% 1oLk | 80.00 | 71.25 |32.50 | 4.00 1.00 37.20
2D 75.00 | 37.75 |0.00 0.00 0.00 18.60
20% 1oLk | 81.00 |61.00 |24.50 | 0.00 0.00 32.50
2D 65.00 | 0.00 0.00 0.00 0.00 7.00
0% 1oLk | 60.00 |49.50 | 8.50 0.25 0.00 23.60
2D 30.00 | 0.00 0.00 0.00 0.00 3.80
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# 4.9 BEEEETA GREEEREE 2(AB)) ORICIZF - - E1&

BRAE | T5%fE EP?%FE 25%fH | F/IME | FE
7YX L|6200 | 5725 |53.00 |47.75 |19.00 |48.30
100% 60.00 | 50.25 | 31.00 |20.25 |17.00 | 34.90
99% 64.00 | 57.75 | 47.50 | 25.25 | 19.00 | 42.40
95% 59.00 | 57.25 | 41.00 | 24.00 | 21.00 | 40.20
80% 59.00 | 48.25 | 35.50 | 22.25 |16.00 | 35.90
60% 29.00 | 57.00 |45.50 |26.25 | 18.00 | 41.90
50% 64.00 | 56.25 | 41.00 | 22.25 | 18.00 | 39.60
40% 60.00 | 41.00 | 38.50 |24.75 |17.00 | 36.80
20% 65.00 | 60.75 | 47.50 | 36.25 |16.00 | 46.70
0% 65.00 | 55.25 | 47.00 | 41.00 | 38.00 | 48.60

X 4.8, 4.6, 4705, Xp=20% D¥ TXREEREE2 (4) TBWT22O0FEY
DEINEIIEI RS E L, BEANDIFERBRHBEN 05, REOBRMIELN
TW3EEZX5%. X449, F£48, 4905, KEEEE2 (AB) 1IZBWT X =50%
DrE REOERMELNT. BVIEHOEHE X2 &b BEEEM»EVT— &%
BIRL, RWEOEIE (100 — Xp) 12 & b BEEWMOMERWT — 2 2:#IRT 57-0, %
BT — ZIEIEER e KBURBR O T2 &0 5. X DI L D¥FETFT— X DA
FUADEET L. BENHD, FEHIHE UV RKIREE 24, 248 TIX, WIKERZ
FTIRR KB EZ L HE T2 22T, MASIZBIT 3 2028 om L
WLz EZHN 5. MRBIRECIE, IR F 7213 572 1 oY
RPBELZVWEeEZLNS. ZLT, EXNDHIRBEERE2 (1) 22 (AB) 0¥
M7z MAS O2EFIcB W, BEEHEARNEZ T v EF 2 ARE D EEMEER ET S
Z AL 7=

4.2.3. TEHEESHFRAORERGER

ZEEN G ROLENREZBEL S 2720, KEFREE 1, 2, mm,mm@%%ﬁ%
T 5. REEIREE 1, 20D Xo OWIEMER 100%, HKIEERIE 2(A), 2(AB) D Xc ®
@%@%w%t?%.ﬁ@%ﬁﬁﬁ@?ﬁﬂ%%?«f@%%r ReHGT 2%
Bk, 87— 22 HE LRV EEOMBL KT 29, K7 — X HLER
X4 % 100%, 5%, 50%, 25%, 0% & LT, #hrh 1070 32— a >
2175, BSRBRED 13 fTo Yy — N, 9= Y — F¥ Biia, AETY
YV — R Erodifys, FPEBRNDIEY — N Epgjuse 232410 2 L, BTy —F&
50 T — L®20®£%®EWWm¢,roui@£%®@W&w¢,amm
F 5 EED3IODIEERBE T
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72 4.10: B RBEERIE D EEREE

RIS | Xo OWIHAME (%) | 1EATO Y — FEU| Einitial | Emodify | Fadjust
1 100 500 25 275 20
2 100 500 25 275 20
2(A) 50 1000 25 275 20
2(AB) 50 1000 25 275 20

X 4.10-4.13 ITHXKEIREOEFA R 2 RT. ERHEROKSBUEZ K 4.11-4.16 1
RY. BRBERBEORBEREZ N T2, =YV FETREBRT — 20— %
HEEI 2z 3ehertE35 2 tib%gﬁ%#ﬁm BRI, BHAR0E
MR 1 T, BT — X HER X, 20% OHEDEENRNI—FRV. BT — X

ﬁ“XA@i%KZ%kQO@%%@EWW% SOKRIEICIRAD L TW3., BEXk
m@%m?1wﬁﬂﬁ¢% BTHB0, T—xr FMETRET — & %2t
G358, ¥R RT—22HEG325 2 e b. RKIRIRE 1 X D EMERK
ERIE 2, 2(A), 2(AB) T, ZhZho—FHERWEENRZG X4 2350%, 75%,
25% TH 5. DD 5EH7 MAS TH 5RIEERTE 2(A), 2(AB) D Xo OFIEL
50% £ F 370, BHIOEHEICBWTARORBEZEE XTI Y2V M2
BYUNCEP XB2 e nEZLNS. Thbb, ZEEIEANT, Xe 28RN
WIGU T TE 5720, FRIGHORERT — X2 LETX5 252 5.
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4.10: ZEEE T RO EIESTIE GRBEEREE 1)
# 4.11: ZEEIE A NOENSIIER GREEERIE 1)
Xa | EY RAME | T5%E | HRE | 25%fE | F/ME | FEME
0% 1220k [ 100.00 | 99.80 | 99.70 99.30 | 99.20 99.60
2D 98.80 98.40 | 98.00 97.60 | 97.20 98.02
25% | 120 F | 100.00 | 99.20 | 99.00 98.40 | 97.00 98.78
A 97.00 96.30 | 93.00 86.65 | 0.00 83.30
50% | 120 E | 99.80 99.50 | 99.20 95.15 | 23.60 90.44
2D 98.60 96.75 | 95.50 67.25 | 0.20 72.96
5% | 12k | 99.40 98.75 | 94.60 75.95 | 43.40 85.90
2D 94.40 88.00 | 43.40 21.30 1.80 50.92
100% | 1 2L E | 98.80 96.65 | 85.20 72.75 | 61.80 83.62
2D 83.20 57.20 14.70 2.40 0.40 31.38
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O1DUEDEY O220FY
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Xa

4.11: ZEENGH XOENRYIER GRIEERE 2)

K 4.12: ZEFNET XD ENIR  GREEIRE 2)

X4 | EW RAME | T5%E | HE | 25%fE | fF/ME | FEME
0% | 128k |97.00 |95.60 |95.10 |94.70 |52.00 | 91.00
2O 90.60 | 86.75 |43.70 |1.55 | 0.00 44.36
25% | 1284k | 96.80 | 96.60 | 96.40 |93.55 |0.40 84.16
20 93.20 |87.75 |15.70 |0.10 | 0.00 39.02
50% | 1284k | 97.20 | 97.20 | 97.00 |95.85 |94.80 | 96.52
20 93.00 | 91.50 |89.40 |86.95 |82.00 |88.90
75% | 1B | 97.00 |96.30 | 9540 |94.80 |91.20 | 95.16
20 91.00 | 89.55 |84.70 |70.90 | 1.40 67.86
100% | 1 2B E | 97.80 |94.20 |86.00 |64.35 |31.20 | 77.44
2 89.60 | 59.05 |11.00 |0.50 | 0.00 29.16
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% 413 ZHEEH R GREBIE 2(4)) OEIURH

X4 | EY RAME | 7T5%E | HRE | 25%fE | F&/ME | FEME
0% | 1284k |96.30 | 94.88 |90.20 |84.78 |81.60 | 89.67
20 93.10 | 50.85 |16.35 |0.38 | 0.00 30.87
25% | 1284k | 96.80 | 95.78 |93.70 | 53.95 | 1.60 69.38
2O 91.50 |90.30 |48.10 |0.15 |0.10 45.97
50% | 1284k | 96.80 | 95.98 |84.10 |5.65 |0.00 56.88
20 91.80 | 89.10 |43.85 |0.28 |0.00 44.80
5% | 1B E | 96.60 |96.30 |96.00 |43.73 |0.10 72.22
20 92.40 |91.33 |86.30 |19.75 | 0.00 61.81
100% | 1280 E | 97.10 |92.78 | 72.15 |45.23 |0.20 64.72
20 91.50 | 70.58 | 9.80 0.15 | 0.00 31.05

# 4.14: ZEEIG GRBRE 2(A) ORI o 2Hl&

Xa | BKME | 75%fE | THRAE | 25%fE | FME | FEE
0% |38.40 |33.83 [830 [3.78 |250 |17.04
25% |37.90 |30.40 |9.30 |3.40 260 |15.93
50% | 85.50 |37.68 |20.00 |4.23 |3.00 | 26.56
75% | 48.50 |29.68 |3.65 |2.73 [230 |15.00
100% | 50.70 | 32.20 |19.15 |6.38 | 240 | 20.94
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® 4.15: ZEEIE N GABIREE 2(AB)) OEINEIH

X2 |E? BRAME | 75%fE EPQ%{E‘ 25%fH | F/IME | SFEE
0% 12k | 95.30 |92.60 |84.00 |0.18 0.00 54.15
2D 88.80 | 82.13 | 0.00 0.00 0.00 33.71
25% | 1224k 9540 | 9448 |91.70 |20.43 |0.10 64.29
2D 91.30 |85.30 | 71.95 | 0.33 0.00 49.36
50% | 1224k 9510 |90.50 |49.80 |0.23 0.00 47.12
2D 9230 | 82.25 | 35.35 |0.03 0.00 41.56
75% | 1Dk [ 9450 | 72.88 | 0.55 0.13 0.00 29.43
2D 90.60 | 66.53 | 0.00 0.00 0.00 26.95
100% | 128k | 92.60 | 79.55 | 51.30 | 1.28 0.00 44.94
2D 84.80 | 67.13 |0.15 0.03 0.00 29.69

# 4.16: ZEEIG N GREBIRIE 2(AB)) ORICIZE - 288
X4 | BKE | 75%0E EPS%{E 25%ME | /M | FEME
0% | 57.10 |49.98 |39.35 |7.93 |4.00 |31.71
25% | 59.10 | 4820 |9.70 |523 |3.90 |24.31
50% | 59.00 | 49.88 |23.90 |853 |4.10 |28.95
75% | 58.80 | 56.95 | 54.05 | 15.80 |4.40 | 40.01
100% | 59.60 | 55.38 |36.55 |22.65 |7.80 | 36.11

F4.21, 422 1T RBEIRIG 1 OFEERATR, K 4.23, 4.24 [FKBEIREE 2 O EFHER,
R 4.25-4.27 [ 3ZRERBRIG 2(A) ORBAER, & 4.28-4.30 1K IREL 2(AB) D FERAS
RERLTWVWS., FRIEFIBIEY —RE0ZEY — KD 2 DDFEYDEINEIN
1O EOEYORINEIIR, BICiEE > 72815 (E2H 2 REERE) Of6iE%
RY. 2427, 430 TRIFERE DN T2, ENd 2 MR KIREITH 2 KK
BRIE 2(A) & 2(AB) DRIZIZTF o HEDEIZZ Y — F 751~800 D BF& D> & Wi
TR Thotz. BARIICIE, £427T TRT XIS, EKERE 2(4) 0—FR
WEEB SR 1872 X4 = 5% ORICIEZ > HEENT Y Y — F 701~750 DEFED
12.40% 2> HRD T Y — K 751~800 DEERED 6.00% 120D B S Lz, Rt oD
X912, K430 DFERD S, KBEERE 2(AB) D—FRWEE R ERZ X4 = 25%
DERITIEF o 728G D 20.40% 56 7.20% F TR L7z, RimTlx, 1TEHERIC
e-greedy IEZ T 2729, 43D XS IHRTE Y — FE1000 D 3/4TH % 750
WEFET R L, e =001 £ RoTI—Y x Y M —HFEWTENHEZ S 21782587
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THMER(1—e) BEm R, BLRITEHZEIRTETREZRI-ZENEZI NS,
RBEFECEIDEHOZ -V 2V IS L FH L TEEB I TEYICRET S
32 EMRES 3720, RRERE 2(AB) & h KRB REEERIR cA8E & 4 X% H
WTYIalb—yaVERETOILENDL. M43 TRTEIE, T—I =V,
B, EYolmzhzinl 2z, £ HARBBZRRIRETH 2 KRR 3 T, &
BT — & HER X, %2 25%, @SVIEOEIE X OFIIEE 50%, P Y — FE
Einitial @ 25, SBEIEY — B Endipy % 275, #HBBEMADO LYY — P Eogjus &
20 L, 184171000 Y = FTI0fTO> I 2L —>a YERZITS. EVO
HWEME 1 DHT (+10), 22HT (+15), 32HT (420) £ §3. LY — R #H
50V —FD3O0FEY, 2200 EOEY, 1 5 EOEYORINSINIE, Bicik
FoEED A ODIEERZBIRT 5. X 4.14 £ R 4.17-4.20 1T TEEBIE R 2 00
T2, MY — FOBRYOEREICIZE > EIEIFIF X DKL Y, 2282580
RAEER T — X 2 HECE CIEMIITH 2 EBIRTEX L EZA oI 5.
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R 4.17: ZEFIETT RS 3) D 3 D DEY) D EIRIIHR

VY — FXH | &KME | 75%E | RRIE | 25%fE | H/ME | FEE
1~50 54.00 | 37.00 | 28.00 | 22,50 |16.00 | 31.20
51~100 92.00 |86.00 | 40.00 | 0.00 0.00 43.00
101~150 96.00 |91.00 | 71.00 | 2.50 0.00 52.00
151~200 96.00 |83.50 | 54.00 | 2.00 0.00 46.40
201~250 94.00 | 7850 | 33.00 |4.00 0.00 40.60
251~300 92.00 | 79.50 | 29.00 | 2.50 0.00 40.60
301~350 88.00 | 85.50 | 40.00 | 0.00 0.00 42.60
351~400 90.00 | 87.00 | 40.00 | 0.00 0.00 43.20
401~450 92.00 |89.00 |44.00 |20.50 |0.00 49.00
451~500 94.00 | 91.00 |54.00 | 32.50 |2.00 95.60
501~550 100.00 | 97.50 | 78.00 | 19.50 | 0.00 60.60
551~600 100.00 | 97.50 | 93.00 | 47.00 | 0.00 69.40
601~650 100.00 | 97.50 | 78.00 | 27.50 | 0.00 61.80
651~700 100.00 | 95.50 | 91.00 | 19.50 | 2.00 61.80
701~750 100.00 | 97.50 |92.00 | 12.50 | 0.00 61.60
751~800 100.00 | 99.50 | 96.00 | 17.50 | 0.00 65.20
801~850 100.00 | 99.50 | 97.00 | 28.50 | 0.00 67.00
851~900 100.00 | 99.50 | 94.00 | 24.50 | 0.00 63.60
901~950 100.00 | 99.50 | 98.00 | 28.50 | 0.00 69.60
951~1000 100.00 | 99.50 | 98.00 | 24.00 | 0.00 69.00
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7 4.18: ZEEIGH R GREEIREE 3) D 2 DL EDEY D RN L%

VY — FXH | &KME | 75%E | RRIE | 25%fE | H/ME | FEE
1~50 68.00 |55.50 |29.00 |22.50 |16.00 | 37.00
51~100 96.00 | 89.00 | 72.00 | 9.50 0.00 53.80
101~150 100.00 | 93.50 | 86.00 | 50.50 | 0.00 67.20
151~200 98.00 |94.00 |83.00 |43.50 |0.00 65.00
201~250 94.00 |83.50 | 72.00 |17.50 | 2.00 56.00
251~300 94.00 | 83.50 | 72.00 | 17.00 | 0.00 96.00
301~350 94.00 |89.50 | 84.00 |42.50 |0.00 63.80
351~400 98.00 |93.50 | 81.00 | 58.00 |0.00 67.40
401~450 96.00 | 91.50 | 82.00 | 38.00 |2.00 65.60
451~500 96.00 |96.00 |91.00 | 54.50 |6.00 72.20
501~550 100.00 | 100.00 | 94.00 | 72.00 | 22.00 | 80.40
551~600 100.00 | 98.00 | 95.00 | 79.00 | 46.00 | 85.20
601~650 100.00 | 98.00 | 96.00 | 85.00 | 36.00 | 86.00
651~700 100.00 | 97.50 | 94.00 | 90.00 | 30.00 | 84.80
701~750 100.00 | 98.00 | 94.00 | 89.00 | 10.00 | 83.40
751~800 100.00 | 100.00 | 99.00 | 90.50 | 34.00 | 87.60
801~850 100.00 | 100.00 | 98.00 | 96.50 | 60.00 | 94.60
851~900 100.00 | 100.00 | 98.00 | 94.50 | 24.00 | 90.20
901~950 100.00 | 100.00 | 99.00 | 98.00 | 44.00 | 93.60
951~1000 100.00 | 100.00 | 99.00 | 98.00 | 44.00 | 93.20
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7 4.19: ZEEIGH R GREEEREE 3) D 1 DL EOEY D RN IL%

VY — FXH | &KME | 75%E | RRIE | 25%fE | H/ME | FEE
1~50 80.00 | 73.00 |49.00 |24.50 |18.00 |49.20
51~100 100.00 | 95.00 | 75.00 | 19.00 | 0.00 99.20
101~150 100.00 | 94.00 | 91.00 | 83.50 | 4.00 82.00
151~200 98.00 |94.00 |92.00 | 79.00 |0.00 76.60
201~250 94.00 |90.50 | 77.00 |61.00 |4.00 65.80
251~300 98.00 |90.00 | 80.00 | 20.00 |4.00 60.00
301~350 94.00 |89.50 | 84.00 |44.00 | 2.00 65.20
351~400 98.00 |93.50 | 88.00 |66.00 |0.00 74.40
401~450 96.00 |95.50 |88.00 | 70.50 |4.00 72.80
451~500 96.00 |96.00 |93.00 |78.00 |14.00 | 77.60
501~550 100.00 | 100.00 | 97.00 | 88.50 | 42.00 | 89.80
551~600 100.00 | 99.50 | 98.00 | 94.00 | 46.00 | 90.20
601~650 100.00 | 98.00 | 98.00 | 96.00 | 66.00 | 93.80
651~700 100.00 | 98.00 | 96.00 | 92.50 |90.00 | 95.40
701~750 100.00 | 98.00 |97.00 |92.50 |92.00 | 96.00
751~800 100.00 | 100.00 | 100.00 | 98.00 | 90.00 | 98.20
801~850 100.00 | 100.00 | 99.00 | 98.00 | 96.00 | 98.80
851~900 100.00 | 100.00 | 99.00 | 98.00 | 92.00 | 98.00
901~950 100.00 | 100.00 | 100.00 | 98.00 | 98.00 | 99.20
951~1000 100.00 | 100.00 | 100.00 | 98.50 | 98.00 | 99.40
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# 4.20: ZEEIG 770 (RIBERIE 3) ORICIZ % - 121G

TEY— FXH | &KHE | 75%(H qﬂyéﬁﬁ 25%MH | B/IME | FEfE
1~50 82.00 | 74.00 |53.00 |28.00 |22.00 |51.60
51~100 100.00 | 78.00 | 20.00 | 1.50 0.00 39.00
101~150 96.00 | 33.50 | 0.00 0.00 0.00 21.80
151~200 100.00 | 25.50 | 0.00 0.00 0.00 19.20
201~250 94.00 | 54.00 | 0.00 0.00 0.00 24.00
251~300 100.00 | 81.00 | 2.00 0.00 0.00 34.00
301~350 100.00 | 67.50 | 4.00 0.00 0.00 34.20
351~400 100.00 | 53.50 | 5.00 0.00 0.00 31.20
401~450 100.00 | 54.00 | 3.00 0.00 0.00 26.60
451~500 86.00 | 52.00 | 0.00 0.00 0.00 23.00
501~550 58.00 | 15.00 | 0.00 0.00 0.00 13.60
551~600 52.00 | 1.50 0.00 0.00 0.00 10.60
601~650 44.00 | 0.00 0.00 0.00 0.00 4.60
651~700 42.00 | 0.00 0.00 0.00 0.00 4.40
701~750 42.00 | 0.00 0.00 0.00 0.00 4.40
751~800 20.00 | 0.00 0.00 0.00 0.00 2.00
801~850 12.00 | 0.00 0.00 0.00 0.00 1.40
851~900 14.00 | 0.00 0.00 0.00 0.00 1.40
901~950 10.00 | 0.00 0.00 0.00 0.00 1.00
951~1000 8.00 0.00 0.00 0.00 0.00 0.80

KX TIE, REFEOSHHOER T — 4G 7 -7 7 F vy 2 HOTHEED
m—ylybﬁﬁﬁ?%%%Fﬁmﬁw6%%%LW%%%mtﬁﬁ£%%ﬁm
I—Yz Y MET—EOEREILE T 2 Z LI &k 228 5KE LoshRE2G-. B
RN, iR MAS TH A RKEREE 1, 2C, =—Y =V METORET— 4%
HELRWERR I VXL RN T—HORERT — X2 AT 2 ENRVWEER

BEoN 3. HHEI MAS Th 2 KRR 2(A), 2(AB) T, LM ofaic
X DI N EIIRER & REUABR O T R 2 E T 2 EEEIA A e BEEIE A
PHEATEZ EZ OGNS, XKL MAS Th 2 RKIREE 3, ZEEIATC
X D EECHIC R T — X R HETES L E R 5.
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F 4.21: EKEEERIE 1 D 2 D DOEY DO EINRINHE

Xa4(%)

0

25

50

75

100

total

98.02%

83.30%

72.96%

50.92%

31.38%

1~50

80.60%

46.80%

50.60%

31.60%

17.80%

51~100

100.00%

73.40%

61.20%

42.60%

21.20%

101~150

99.80%

86.20%

72.20%

52.60%

17.20%

151~200

100.00%

88.60%

70.60%

53.00%

23.60%

201~250

99.80%

89.80%

76.80%

55.80%

34.40%

251~300

100.00%

89.60%

78.40%

55.80%

44.60%

301~350

100.00%

90.00%

79.80%

67.80%

39.40%

351~400

100.00%

89.80%

80.00%

51.20%

35.00%

401~450

100.00%

89.60%

79.80%

49.20%

39.20%

451~500

100.00%

89.20%

80.20%

49.60%

41.40%

& 4.22:

REEIREE 1 D 1 DL EOFEY) D [EY R

Xa(%)

0

25

50

5

100

total

99.60%

98.78%

90.44%

85.90%

83.62%

1~50

96.00%

89.80%

86.40%

86.00%

64.60%

51~100

100.00%

98.20%

94.60%

88.20%

72.80%

101~150

100.00%

99.80%

94.60%

96.00%

91.40%

151~200

100.00%

100.00%

88.60%

92.80%

83.60%

201~250

100.00%

100.00%

90.20%

90.00%

85.60%

251~300

100.00%

100.00%

90.00%

84.60%

94.60%

301~350

100.00%

100.00%

90.00%

85.00%

97.20%

351~400

100.00%

100.00%

90.00%

78.00%

83.80%

401~450

100.00%

100.00%

90.00%

75.80%

81.00%

451~500

100.00%

100.00%

90.00%

82.60%

81.60%
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F 4.23: R 2 D 2 D DEY DO EINKINHE

X4(%)

0

25

50

75

100

total

44.36%

39.02%

88.90%

67.86%

29.16%

1~50

10.00%

13.40%

35.20%

15.80%

11.00%

51~100

35.40%

39.00%

81.20%

54.20%

26.40%

101~150

50.40%

39.60%

93.80%

70.60%

29.40%

151~200

49.20%

36.40%

95.00%

66.20%

29.80%

201~250

50.60%

39.00%

94.60%

76.40%

31.60%

251~300

50.40%

45.20%

97.60%

77.40%

32.40%

301~350

49.60%

48.20%

96.60%

79.00%

30.40%

351~400

50.40%

47.80%

98.80%

79.40%

37.00%

401~450

49.80%

41.00%

99.40%

79.60%

29.40%

451~500

47.80%

40.60%

96.80%

80.00%

34.20%

£ 4.24: EKEEFE 2 0 1 S EOEY O RIKINE

XA(%) |0 25 50 75 100

total 91.00% | 84.16% | 96.52% | 95.16% | 77.44%
1~50 | 58.00% | 51.20% | 65.20% | 59.20% | 44.60%
51~100 | 98.60% | 83.80% | 100.00% | 97.40% | 83.20%
101~150 | 93.00% | 89.80% | 100.00% | 98.80% | 92.00%
151~200 | 92.00% | 89.80% | 100.00% | 99.60% | 91.40%
201~250 | 94.00% | 90.00% | 100.00% | 99.80% | 82.80%
251~300 | 97.40% | 89.20% | 100.00% | 99.00% | 78.40%
301~350 | 90.20% | 89.60% | 100.00% | 98.00% | 83.80%
351~400 | 93.80% | 89.40% | 100.00% | 100.00% | 75.80%
401~450 | 99.60% | 87.00% | 100.00% | 99.80% | 69.20%
451~500 | 93.40% | 81.80% | 100.00% | 100.00% | 73.20%
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7 4.25: REEIREE 2(A) D 2 DDEY D AR INH
Xa(%) 0 25 50 75 100
total 30.87% | 45.97% | 44.80% | 61.81% | 31.05%
1~50 4.00% | 8.20% | 11.40% | 15.00% | 9.40%
51~100 | 18.80% | 34.00% | 37.40% | 47.20% | 26.60%
101~150 | 20.40% | 37.40% | 42.20% | 51.40% | 27.20%
151~200 | 23.00% | 45.40% | 40.40% | 59.80% | 28.80%
201~250 | 21.60% | 45.40% | 47.20% | 64.80% | 25.60%
251~300 | 23.40% | 50.20% | 46.60% | 60.80% | 27.20%
301~350 | 22.80% | 55.60% | 45.60% | 60.20% | 31.60%
351~400 | 29.40% | 55.00% | 46.00% | 65.00% | 32.60%
401~450 | 30.60% | 51.00% | 47.20% | 63.80% | 31.80%
451~500 | 32.60% | 47.20% | 45.60% | 65.00% | 35.00%
501~550 | 22.80% | 48.80% | 48.80% | 66.80% | 37.00%
551~600 | 27.40% | 48.60% | 48.40% | 66.00% | 35.40%
601~650 | 33.60% | 48.40% | 48.60% | 67.60% | 29.60%
651~700 | 34.40% | 48.00% | 46.60% | 68.00% | 29.00%
701~750 | 36.80% | 48.20% | 48.80% | 67.80% | 29.20%
751~800 | 43.00% | 49.40% | 49.60% | 69.60% | 29.60%
801~850 | 45.00% | 49.40% | 49.40% | 69.60% | 35.60%
851~900 | 49.40% | 49.60% | 49.00% | 69.60% | 40.00%
901~950 | 50.00% | 49.60% | 48.60% | 69.40% | 40.00%
951~1000 | 48.40% | 50.00% | 48.60% | 68.80% | 39.80%
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7 4.26: REEBEE 2(A) D 1 DL EDOEY DA KL%

XA(%) |0 25 50 75 100

total 89.67% | 69.38% | 56.88% | 72.22% | 64.72%
1~50 39.20% | 38.60% | 32.80% | 37.20% | 38.00%
51~100 | 85.40% | 63.80% | 54.80% | 65.40% | 64.80%
101~150 | 88.80% | 64.60% | 56.20% | 71.00% | 69.20%
151~200 | 91.20% | 66.00% | 53.80% | 73.00% | 62.80%
201~250 | 89.20% | 70.60% | 58.20% | 75.20% | 56.60%
251~300 | 86.00% | 69.80% | 57.40% | 77.40% | 59.20%
301~350 | 90.20% | 68.40% | 57.80% | 77.60% | 64.20%
351~400 | 90.60% | 68.00% | 57.40% | 79.00% | 64.20%
401~450 | 91.00% | 69.00% | 58.60% | 75.00% | 62.20%
451~500 | 90.80% | 72.00% | 56.60% | 77.00% | 66.80%
501~550 | 86.60% | 74.20% | 58.40% | 75.60% | 63.40%
551~600 | 89.40% | 70.60% | 61.00% | 76.40% | 63.20%
601~650 | 94.80% | 75.20% | 58.80% | 75.20% | 62.00%
651~700 | 95.40% | 76.60% | 58.80% | 75.60% | 59.00%
701~750 | 89.20% | 77.00% | 59.00% | 74.60% | 73.20%
751~800 | 99.60% | 75.80% | 59.40% | 72.00% | 71.20%
801~850 | 98.80% | 70.20% | 60.00% | 72.00% | 72.60%
851~900 | 99.40% | 76.00% | 59.20% | 71.40% | 70.00%
901~950 | 98.40% | 71.00% | 59.80% | 71.80% | 71.40%
951~1000 | 99.40% | 70.20% | 59.60% | 72.00% | 80.40%
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F 427 RBEREI2(A) 0RIWIIEE - 1-EE

XA(%) |0 25 50 75 100

total 17.04% | 15.93% | 26.56% | 15.00% | 20.94%
1~50 43.40% | 44.60% | 49.60% | 43.00% | 49.00%
51~100 | 22.20% | 26.80% | 30.80% | 23.20% | 30.00%
101~150 | 21.20% | 27.20% | 29.80% | 23.60% | 22.00%
151~200 | 19.60% | 25.60% | 30.80% | 19.40% | 29.40%
201~250 | 23.20% | 26.00% | 32.60% | 18.60% | 36.60%
251~300 | 26.80% | 23.80% | 31.60% | 19.40% | 33.60%
301~350 | 20.80% | 17.20% | 30.40% | 18.00% | 27.20%
351~400 | 20.60% | 22.20% | 32.80% | 17.40% | 31.20%
401~450 | 20.60% | 19.40% | 30.20% | 19.80% | 30.60%
451~500 | 22.40% | 17.80% | 33.40% | 18.40% | 31.00%
501~550 | 18.00% | 10.80% | 27.20% | 12.20% | 18.20%
551~600 | 20.00% | 11.20% | 20.80% | 11.20% | 15.60%
601~650 | 14.00% | 12.00% | 26.40% | 12.80% | 17.20%
651~700 | 17.00% | 11.60% | 24.40% | 11.00% | 19.40%
701~750 | 13.20% | 10.20% | 26.40% | 12.40% | 11.20%
751~800 | 3.00% | 3.80% | 16.00% | 6.00% | 4.60%
801~850 | 4.80% | 2.80% | 14.20% | 3.80% | 3.20%
851~900 | 3.00% |2.20% | 15.00% | 2.40% | 3.00%
901~950 | 3.20% | 1.80% | 14.00% | 4.00% | 2.80%
951~1000 | 3.80% | 1.60% | 14.80% | 3.40% | 3.00%
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7 4.28: REEBRBE 2(AB) @ 2 D DEY D[RR

XA(%) |0 25 50 75 100

total 33.71% | 49.36% | 41.56% | 26.95% | 29.69%
1~50 1.60% | 10.60% | 9.20% | 8.00% | 3.60%
51~100 | 6.40% | 28.20% | 22.80% | 23.60% | 20.00%
101~150 | 21.40% | 36.80% | 35.40% | 27.20% | 22.80%
151~200 | 33.80% | 42.20% | 38.60% | 27.00% | 23.40%
201~250 | 34.20% | 44.00% | 40.00% | 26.40% | 18.40%
251~300 | 37.20% | 42.20% | 34.60% | 25.80% | 18.60%
301~350 | 37.40% | 53.40% | 39.00% | 28.00% | 24.00%
351~400 | 36.60% | 55.00% | 38.80% | 28.00% | 26.20%
401~450 | 36.40% | 56.20% | 45.00% | 27.40% | 31.00%
451~500 | 38.60% | 55.40% | 45.80% | 27.20% | 32.80%
501~550 | 38.80% | 56.80% | 46.00% | 28.00% | 36.60%
551~600 | 38.60% | 55.40% | 45.20% | 29.00% | 34.00%
601~650 | 38.00% | 52.00% | 48.80% | 28.40% | 36.00%
651~700 | 38.80% | 54.20% | 48.20% | 29.20% | 34.40%
701~750 | 38.60% | 54.00% | 47.00% | 28.20% | 35.40%
751~800 | 39.80% | 58.60% | 50.00% | 29.60% | 38.80%
801~850 | 39.60% | 59.80% | 49.40% | 30.00% | 39.20%
851~900 | 39.60% | 59.40% | 48.20% | 29.80% | 38.80%
901~950 | 39.40% | 54.00% | 49.60% | 28.80% | 40.00%
951~1000 | 39.40% | 59.00% | 49.60% | 29.40% | 39.80%
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7 4.29: R 2(AB) @ 1 DL EOEY O EIRIHE

XA(%) |0 25 50 75 100

total 54.15% | 64.20% | 47.12% | 29.43% | 44.94%
1~50 21.60% | 32.20% | 22.80% | 19.00% | 21.20%
51~100 | 50.60% | 56.20% | 40.00% | 29.60% | 36.20%
101~150 | 52.00% | 60.00% | 44.20% | 31.80% | 41.80%
151~200 | 54.20% | 63.60% | 44.40% | 31.40% | 43.20%
201~250 | 53.20% | 65.00% | 45.60% | 29.80% | 36.60%
251~300 | 55.00% | 65.40% | 41.20% | 28.60% | 40.20%
301~350 | 54.60% | 65.40% | 47.80% | 30.00% | 39.60%
351~400 | 53.60% | 65.20% | 47.80% | 29.00% | 39.80%
401~450 | 54.40% | 65.80% | 48.80% | 28.40% | 48.20%
451~500 | 56.00% | 65.20% | 49.20% | 30.00% | 48.00%
501~550 | 56.00% | 66.60% | 54.00% | 31.40% | 46.80%
551~600 | 56.40% | 67.00% | 52.00% | 30.80% | 51.60%
601~650 | 55.40% | 65.40% | 52.80% | 29.20% | 51.40%
651~700 | 57.60% | 67.40% | 51.00% | 30.00% | 50.40%
701~750 | 56.00% | 67.40% | 48.60% | 30.60% | 51.80%
751~800 | 59.40% | 69.60% | 52.20% | 30.00% | 51.20%
801~850 | 59.20% | 69.60% | 50.00% | 30.00% | 50.40%
851~900 | 59.20% | 69.60% | 50.00% | 30.00% | 49.40%
901~950 | 59.20% | 69.80% | 50.20% | 29.40% | 50.40%
951~1000 | 59.40% | 69.40% | 49.80% | 29.60% | 50.60%
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7 4.30: RMEREI2(AB) DRI - 1-EIE

XA(%) |0 25 50 75 100

total 31.71% | 24.31% | 28.95% | 40.01% | 36.11%
1~50 60.20% | 51.20% | 57.00% | 59.80% | 60.20%
51~100 | 47.80% | 42.00% | 46.80% | 57.00% | 53.20%
101~150 | 46.40% | 35.60% | 42.20% | 55.60% | 49.60%
151~200 | 42.20% | 33.60% | 41.60% | 53.40% | 47.60%
201~250 | 42.00% | 30.20% | 39.60% | 54.80% | 56.20%
251~300 | 39.80% | 29.00% | 40.60% | 53.20% | 55.40%
301~350 | 39.40% | 30.00% | 36.60% | 51.60% | 55.40%
351~400 | 39.20% | 30.80% | 38.40% | 52.40% | 54.60%
401~450 | 41.20% | 26.80% | 33.80% | 51.00% | 42.60%
451~500 | 41.80% | 28.20% | 35.40% | 51.60% | 40.40%
501~550 | 31.60% | 21.80% | 27.80% | 39.80% | 34.20%
551~600 | 30.20% | 22.60% | 26.40% | 39.60% | 33.20%
601~650 | 28.60% | 25.60% | 24.60% | 39.00% | 30.20%
651~700 | 30.60% | 22.80% | 27.00% | 41.40% | 32.00%
701~750 | 30.80% | 20.40% | 28.00% | 41.80% | 31.80%
751~800 | 9.80% | 7.20% | 7.60% | 11.60% | 9.40%
801~850 | 9.00% | 7.00% | 5.60% | 10.00% | 9.00%
851~900 |5.80% |6.40% |7.00% | 10.00% | 10.60%
901~950 | 9.80% | 7.40% | 6.20% | 12.00% | 7.60%
951~1000 | 8.00% | 7.60% | 6.80% | 14.60% | 9.00%
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