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Abstract

In recent years, the performance of computer game player is improved signifi-
cantly due to the performance of hardware and the advancement of computation
technique. DeepBlue(IBM) computer chess won against Kasparov who was world
champion in 1997. AlphaGo of DeepMind won against the champion of the game
of Go Ke Jie in 2017. DeepMind also presents Deep Q-Network(DQN) computer
player of the arcade game Atari(which contain various type of games) in 2016
which is able to clear 49 games. And 29 games among that, the player is able to
break a human professional record. Thus, it is shown that the performance of Al
in term of strength already surpass human professional level not only in classic
board game but also the Arcade game.

Almost all games can be the target of research, but in some genres of games, it
is often difficult to develop/reproduce the game environment for research, or there
often are too much/complex rules in a game. So, for academic research, “open
source academic platform” have been frequently developed and employed. Such as
MetaStone, FightinglCE, or Mario AI Benchmark which is very similar to original
games, TORCS, digital curling, or aiwolf which simplify original game rules.

“Roguelike” is one of the popular game genres which also known in Japan as
“Mystery dungeon series”. In the “Roguelike games”, the player needs to con-
cern long term resource management, short-term fighting strategy, the dilemma
of exploring/harvest, and dense/sparse behavior selection. Fach task is very chal-
lenging and necessary for Al development. Such task is also appearing in the other
complex game such as StarCraft, however the more complex of a game is, the more
difficult it is to analyze and develop. Thus, the development of roguelike research
platform with moderate complexity is beneficial for research subjects.

In this research, we developed an academic research platform and proposed/created
game Al for the rogue-like game. In order to develop a platform for research, we
enumerated and organized the element features and extracted the basic essential
elements in common for many titles. The rules of the game are formulated based
on “Berlin Interpretation” which is a published definition of a rogue-like game.

By using the platform, we firstly tried rule-based player with the decision tree
of if-then as the baseline of the other method. This decision tree represented the
thinking while playing out in priority order, which is not a smart AI. Thus, the
winning (game clear) percentage was about only 70.8%. We confirmed the behavior
and found that the player was unable to escape to the aisle when surrounded by
multiple enemies.



In order to improve the tactical aspect of the rule base player, the Monte Carlo
method (depth limited Monte Carlo method, DLMC) is introduced to improve
short-term decision-making. In DLMC simulation, since it is terminated at a fixed
depth, very small calculation cost for the simulation operation can be expected.
However, unlike the primitive Monte Carlo method, a state evaluation function
of the leaf node is needed. Here, we prepared and adjusted the value function
manually. As a result, a winning percentage of 82.3% was obtained. Improvements
such as “escape into the aisle and make a one-on-one situation” can be confirmed
in Al behavior, however, wasteful use of items at unnecessary scenes was also seen.

Finally, we attempted to improve the state evaluation function of DLMC, which
had been created and adjusted manually, by one of the supervised learning meth-
ods i.e. averaged perceptron. There are options other than data number, learning
parameters, etc. for of training data preparation, or training process. For example,
when “data collection is performed”, “how to express the state”, “How to handle
rare data that is difficult to collect in normal play” etc. It is difficult to cover
overall. Therefore, in this research, we narrowed down and compared just some
of them. In this research, the collecting data was done at “only when descending
stairs” And “every battle is over”. We found no significant difference between
them. Thus subsequent data collection was taken at the end of a battle, due to
the natural nature of the timing and a large number of data that can be collected.
Next, we also compared “feature representation quantities between linear repre-
sentation and one hot table” and “incensement of rare data”. As a result, we
obtained the same performance as DLMC using state evaluation function created
by hand.
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Mz H S, IS IZZDE S LR E R >y —LD—22 L Tu—2I510 077 —
LZEHE U 18] ¥ 2 W7 — L2 HEKKETE 5 Al OfEk% HIW
U, flifnmu—2ro4 275 - L08REEHE, BIEFHOTILVIV XLTHS
Asynchronous Advantage Actor-Critic(A3C) 12, WM % £ 3 % Intrinsic Cu-
riosity Module(ICM) ZflA G HLEZEEH 217\, ICM BEEIZE 2 5 H % MGE
U7z, EREREET MERERZ XYV a v 2RI [(ZoyvarBELizsz
DIGIRDAS 272> TV ] WS 2 DD EREZEM L Tr — AW h
T\, BT AT L, RIREBREREME R E DIRDO R H 5 LFEZX 5.
B S IXEBBEANE RN O EE (—MEAIT, R FE TR & T 2R L
TATHIDOMZ D BREWVIFE, ZEVPREIC LD INTVWD) 2RDO2T7—LL
L T Rogue (2% H U, Rogue %3 IZHk% BB DO EERIZHINTE 5 X HEIL 72
FERERE Rogue Gym Z 2% U 72 [19]. Rogue Gym Ti&, X ¥ a Y THEL
T T—=)V R & 7 0, T ORIZEED 7ZBRIZBRURINANS-Z 5 b, 73R
IhzfHL, #EREEHOBEMERR TNV ITY X LD 1 DTS Double DQN
ZHOWTEHRZT>TWS. R, B2 SBICERUEM 2 5 2 TWizzdi,
RV av PR TICHEERD DL CFEINTLESZHDOD, RUFT—
VEBRBEE UCOAEMAMZR U, ZOBRIZE T, Rogue Gym (ZIHIHN S & [H]
BRICHC 7 1 T LAEOBEENGFIERT, HEORMAH D LEZ 5.

Welcome to rogue-gym!

BHARHRRGH

2.4: Rogue Gym D A7 ) —>ay b, Q" BT LAY, «7 IR, “# @, «47
7b§ }\7’ cc_|77 753:;;3'%7 44%77 753"3%5&, Wk 753‘%%3



2.3 ZRRBT—LIO v IICBITBDHRER TSy M7
F— A

= AT S L OBIRZIT OB, HRET BT =LY VILDOMERT Iy
N7 — A@ﬁﬁiuuﬁagﬁfﬁé MERTIY N7 A—LBFEETHI
DAY w hEUT(1)EHEIRNOHIR (2) EZBREHEDOM L (MEXES), O
2OMBBEEZD. TTV NI A—LEERTB-DIZIE, FTETDTF—LDAR
BB BN EZIZHEDOPINTEIBERDHD, TDS5XATT —54 Al
BRFRT A7-007 — LABEREETAINER DD, TDD, WIEHT T v b
T A —LDIAEIFKREL, AV Y b (1) EEIADDOHIBANLDRMNE. £/ —
LAl ZBIFE U BT X, EROFIEOFHBX T OMRELIRAINRIEIZ 22 2 6 H
521455, ZTOEOIZHILEDHEH T Ty 7 A —LDFEIZEETH Y, HE
PMERELES L T — A AT DT LT AL 2 EETLOATHEG WSk
Mo, AU M (2)ITDRN5.

BE, MERT 29 N 74 —L3 k407 =LYy VIVIZBWTELEL, 77—
LATHFERFDAI IV RT 4 v a v RETEHINTWS., AHTIEZNSH
BHT I N T A —LD—HEENTS.

(2D#§RZ7a—NT7 oY a )

fERBEDA—N—< V) & % FHITHFE I N7z, MarioAl Benchmark &5 Java B
BDT Iy N T A—LbHb. TNEHANT, 7—L4 Al DEEEE IEEE-CIG[20]
Tl %12 Mario AT Competition 23 FAfES T Wz, T RTF 1 ¥ 3 ZEWL
DPD NIy IRBHY, ERLEZT =L AIOAT =V 2 )7 ETORMEE .
TF—=L2VT72HNELEZNT VIR, Fa—) VI TANETOIE0%ENH 5.

(2D %[ ]

KR — 2BV TH, arRT 4 v a v INT\\W5. FightinglCE 23% D
—fle LTEToND. T, BRITZT—LD Al ¥ 727 X 2T 520D
Ty NI A—LTHD. Java SiBIZ XBHFKBREVHEI N TVS

[TBS (Turn-Based Strategy) ]

R—VHIANS TV —LDT Iy b7 x—LE LT, JAIST A S TUB-
STAP DRI N T W5, < OFHIE T — L0 5, 77— LDRDEEE D
ULESATTIY N T74—LDIL—)LaRE - BEELTWS.

[RTS (Real-Time Strategy) ]

StarCraft 1%, V¥ —K-Z VX —F 1 v A > A 1988 FFIZFKFE L 72 RTS 77—
LTH5. IEEE-CIG THZEIZ, 77— L AIDOFHaMfTbhTsh, BEL—F v
DFAFED 78D BWAPI (The Broad War Application Programming interface) [21]
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MREESNTWVWS. Ik, C++ERBTHELONEZTOT I LTHL. LBl
M TdH 5 StarCraft [1[22] IZHWTH AIFIFRERE & U T, DeepMind £ & Blizzard
fEA*5 SC2LE (StarCraft IT Learning Environment) [23] &\ 5 B8 APT X
TRty MEPREINTNS.

[FPS (First Person Shooting)]

FPS Tl&, Fa—V Y I T A NDIRELD—DTdH S BotPrize L5 IV RT o
VaVvRFEETHSE. Fa—) VI TAMNEITIZILTT —LAIOAMSLE %
S 5 72 D REDVBHEICFE I NT WS, MSIEEEZEWZHETIERWD
7%, 2012 £ The2KBotPrize[24] IZHB\WT, K&H EFITARMEL D & AR S LW
LRl XD 7 — 4 Al OBIFIZERII L 7=,

(=L —> 7]

TORCS (The Open Racing Car Simulator) Z~¥)VFFIY N7+ —L KT L
Y7V 3alb—=XTH5[10]. Linux, Windows %1% U & 9§ Bk~ R BRI RS
LTW5. Google ® DeepMind £#tiZ, 3D 75 74y 2 A —LD 12 L TIH
BN, b P L b7 — L Al OERRE 1T - 7=,

(% HEH DN )]

WEHADRERN TS5 b7 4 —241Z, JAIST MHFZEE S Web EIZHIEEE
WS Ty b7 A—LDABEINTWA 13, 2OTHS I ARREREDIL—
ER—VHEIZUESDT, Thid EHIZE R ZILYT — L DFEMREITHh N
TW53.

(71— R 7= 4]

IN—ZAAN—=VREME UZWEAT Iy b 74 —24% LT MetaStone 3% 5.
Java EEETHRINTE Y, EEOT —L L FEBEOHMA - L—IIZTHEI N
TWab., =L AIDERIZR ST, Ty FEREMEONRE R >T WS,

INoDIFEALR, MPLoDEX/RT—LeZDE X, H5WVIXMEKMAL
725 AT, ATHITOWURZAEGIZUZD, FEBROEEACEREERT72 & 2 i)
TOREPN VL DTH Y, PR DOHEME ITRKL > TN D,



FRR Ty N T4 —LD
"X

3=

\np
Jdiq

ARETETITY N7 4 —LEBETLIIHD, £TETOBEEICDONTHER
5. T, U= T4 07— LERKT 5EZEFIE - EHL, T 5 L Berlin
Interpretation & FEEN 20— 54 Z DEZEZMEL, AFEIEEHDIL—IL DR
Rai15. £z, TNEHWEZTIY b7+ —LOFKE - EHRIZOWTIERS,

31 T7S5vybNIH—LOEMN

O—2794 277 —L%BEER-S 72522 LTI, 228ICTRRZESIZHFS
WZEBREZIXUD, Vojtech 6, IS, ®ISICLE2ED0RH 5. HE LD
RIFBIETIRER - FHEDPRERHETH Y, F7z Vojtech 5 1& Desktop Dungeon & \»
DT —LENFELTWDEN, THITIFEEREE? L, BNZRArYa—Y
VIMBBEIRNE WS RN D S, S IR EEH TR =51 7 —
L HEBMETE 27 — L AlDO/EfZ Bff UEBBREZHEL TWEHH0DD, il
RTATLZIZLDET LV OPDEBPFAAELLV. FEZ, &I151ke—
T34 D75 —=LDRyF < — 75 Rogue Gym Z2E L TWEH, 2565 B
BECIREC T A T APEIEL R, U ER S, FT Iy b 74— L% ElARH
THILITIF—EDMIENDH D EEZS.

FEEZBU—TTA 7T =LK T AL W% T 5 Z &Il B 5 D H:
EWHEmD D VIEDLEA S, EFEIFXIEEE-CIG 74 ¥ DEFR£# T General Game
Playing (GGP) 3 & U General Video Game Playing (GVGP) &\ 7z FLHT —
LAl OBFEEMfTbh, XEIERE YT HIVAHEROILER [25] ¥ Deep Q-
Network[4] 2 &2 & D ZDOHES M ELTWE2HTHS. LrL, WINiEz
DWW o MERED 1 DIZ 2128 &, REEZMMICLTEhEeBLTnZ e
WZIXHED D B & E 2 5.
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32 B—U34 05 —LDEHRESR

AETIRO =274 775 = LIZE ST HEE - S - VAT LD BT
L, INSDOEETRTHA—T 4 77 =LA INTWDEDIFTIERL, F
IR TH S, U FICRITHEREZD F1-9137T — LD AT —I% 7 — LD
FIZBET 585, F10-20 13 AT —VIZERBEINSE X 7V 7 A XY MIET
LY TH Y, MEHIZEHHT 5.

[k B 32 )
F1 L1 A ¥

ERFLIATVATHSD. 214 brodiziy, ANETLA Y2 ATOHDT
LAX, Al (1 A~EE) 7V A1 TE25DEFETS. LU
ZOMEAIDGE, VXUIRARB T LA Y Ol#EL B2 24782 2IRL, A
7V AVYDOAILRERS>TWEZEEDH 5.

F2 27 754
“RTav EIEENSE T —LAAT =YD, & NEOKRAZMET, %
EhE%.

F3 X>vyayv
BEOWMB L EBOBEL S5 70 T70HH0, FO707HAEREER -
EDERXYYavERR, 7aT7ELIEEETORA-TED, L1y
WXEIPSIROBEREANLBEITS (M3.1). 2O, —HBITTho7
DITERDABRETH -0 T 5.

X 3.1: XY a ok,
HEORE (7a7) BNEX->7=RRE LS.

F4 HifE
AT, TRTOFY 77 2DBHTES K, BETLHILATER
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F5

F6

E'7

F'8

F9

F10

F11

F12

F13

F14

F15

W CBE IZ K DRI NT WA, UK P )T Y, @EIIBEI T E WD,
Binll 7 st (T 1 T L7 E) THREIT 2 Z & A H[REIZ 7 2 Rk il
WEELZD, BERZRIEL CHED I ENTEZDTI58LH 5.
VR NI EREA K

XooavX - 7TATLDREIXZT VEALT, T—La2T5-NIEHEX
na.

~ A Bk

Ja 7R AHRICERE I, BEARIZ1ITAIZ1I D207V (Fy
TR, TATLRY) 2N TES (X?7).

B
F—LADBBERIE, LAYV hoBHlcTESESIIESNS (¥ 3.2a) .
FDD, TAYIETaTEERL, T4 T7L2HBV, MEBVWES % 5H
O, BEERE2RDIFIROBEANEBH LT sw (X3.2b) .

R — > il

TLAY DR RHEIZITENT AR —VEITH S, 1< ABE), 1EKE, 7
AT MMEHARYT1I R —VHET 5.

V—AhL A

BE) - MBI THIE AT 0 B 5.

VA G

BECEBX Y I 0K KON OICRBZETF—LFA—N—VL5,

i

TUAVYEH, HBLTLKS3XFyI727& HTeTrT A1 VIiIREER
55,

NPC
TVAYDPENETHIEDTER, MEIFELRSZ XYy I 7R XvYay
PRS00 DE WX, [l LAz S v H S,
AT —RA

X ZRT LAV R, oW EZITHZETRERAT S YA, HTF
WZHEZBRA=VIZET D W8S 2, Bl WRALIZLVEDTS «
TEE” 7 &,

YT RIN

BEAR - JRELZD Y, BOBEBXEL NS E. BRX—VIiTETERN, B
MU= A BE - WETER, REDHEENH S,

RS

Xy S5 2RDED, XvyavrzElcx aHbH.
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F16

F17

F18

F19

F20

TAT AL

B, JENSES, oo rRuay JRETAFETES, LAY E2EET
H5HDRMERETLED, BEREMm L. 57 BT “F DI
B In KR EINT X 5.

T AT LDHEE

TATLOHIZIE, [FHTE2ETEDRRLRT A T LB TERNE DIF
F3 5.

B

EHIEREINTVWDS I DD SRWD, —EEDERBTEL L1k
5. ZA=VEAS LD, REBEFEEZES S HDREKX.

&

BEEXHIS LT, TATLEWMAT LI LN TES. BeeXHhbTIC
TATLERHbERLZLHTELN, HE (NPC) PEUHREL 25 -
72 NPC DHOPRETHIE T 22 EDRF VT 4 DD 5.

EVAR—=NT A

ZDM B TATLMWEEST DHEDZ L 2fd. HEIZ& > TIIERIZ
FERRIZIS, LA - TATLABENTES D, NAVAT N YR—V,
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You found 53 gold pieces

Level: 1 Gold: 53 Hp: 12(12) Str: 16(16) Arm: 4 Exp: 1/0

(a) X a VEERAT. 77— ARBEHZD 7O 7 87 ORI DB TE 20, HE—
BHITEZDRBUET LAY DWE —FREDA.

Tt
______ —
=
ST
# #

# S
################ﬁ -

E
g############

Level: 1 Gold: 61 Hp: 17(20) Str: 16(16) Arm: 4 Exp: 2/12

(b) &Y a v FEE. BRIMIZBRTERPr o5 HEND SbIZRD, Z07
U726 HBEFEELTWAZ A bhh o 7z,

3.2: XY a VEERATHROBIHITE 2HFEDOILE. TL A Yk “@.
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3.3 O—40J2405—LDES

O—2754 277 =A% 328ITTHZELZ LD BRRA REBERICKOERINT
Wb, AR TIEZOHNS T — ADOARE L R 5 BRI L, WL —IL
ZRET 57201, “Berlin Interpretation”[26] LIFIXNEH =251 75— LD
HOBEOEHICEH L. AHTRIOEHEEZMNTS. ZOEHIF, 2008 £
@ International Roguelike Development Conference 123\ T, Roguelike (& & D
FOLRERERONERT DA TON, TLHOHNZEDTHS. High value
factors & Low value factors D 2P SHERINTE D, “TORTHABHL VI E
RTIE7R LS, FAREP T — LI L THINZ S X 2D TR Ll->7 BT,
PATFD &S RBERPRIETNT WS,

[High value factors]

e Random environment generation.

XV, TATLOEBERHE, TEYAX—0OiE (FEIXEE) Wikl Z
VELIRESND Z L.

e Permadeath.

T=LF¥¥ I 78, TATLPRRZEOTE, SthiXehozko T
MhoTL135Z L.

e Turn-based.

VT NERA LOYE PR BERET, AE TSI L. @, HoOF v
Z U XN OBEI X I TEIZ THIE, TORICEVAXR—H 1 OBE £/
FTHEIT S GE: fFEREDHE VD) .

e Grid-based.
<y TIRESROYAHTHE I N, BRTOFyZ2721E1 20O AH%
J2ILCZ L. BT RIVEATIEZR W,

e Non-modal.

FBE) L BRI D > — VI3GIE TR <, 2@ TOTENET — LD DK THFIH
TEHZ 8. I2RELWKOPDT —=LTO “YE" I ZZNTHTIEE S,

e Complexity.
TF—LDOHEEIETS, TNEMRT 2 HECERIIERH D L. e
TATLDMMYE, 7ATLRLEDOYF Y —RENRINEEAZTI L.

e Resource management.

BREXEGERE WS 72T A4 T LAIERT, FAIHRINEZ L.

e Hack’n’slash.

EVAR—BIRELA) Yy MARDHDH T L.

e Exploration and discovery.

TUAYEIY TRTA T LDOMNEEZMS INT, BEEEICHERLTT A
TLERL, FRCIERBE T A T LAOMHEE2EZEXD2BENH L L.
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[Low value factors])

e Single player character.
TLAXIELIFY I 7 R28EL, TOXFY I 7RI EMZ D L7 — i
Rres.

e Monster are similar to players.
TUAVIGHIGE N D=L, EVAX—IZHEKIGERE NS,

e Tactical challenge.
WA DOWTEIBEDLD 5.

e ASCII display.
(BRI 72 FOR IR, ASCIIXFIZL B K RTHS.

e Dungeons.
HECE 2o R5MERY, Xoyarvids.

e Numbers.

XY IIRDAT—RA (hp &) IFERMIZERRINSG.

EFED High Value Factors IZ&EH U, DY ¥ Y IVOEFEZT — L LKL TAS.

StarCraft (RTS) &V 7NV XA LTHITT 5D, B—2 T 41 7% Turn-based T
H5. ZDD, YIalb—va iIKHEESTLEYTANVOARREREDT 7
O—FDOHEHANETHS. 72, ¥ v 7H Grid-based THWVWZ =T T A
JEDRKRERENTHS. Grid-based THHEDE, £S5 TRWVWHDZHLIKT S
L, BREMIREREVEEND 2D, T—LEHEKOHGERZD 7 — L AID
TERREES E IZ K E L Iphrb o TL 5.

RITV 7T A M) =X (RPG, AFRI 7)) I&iie EiEd 5 & iR HOmb
BT 2720, HREIH I IZHERE I B, MRS CIIEER O EITIZEF TE 5.
—%, B@—2"94 271X Non-modal T»H 5 7-OBHHI 2B W CHEHA Y] Bb
5. HEZE URPRoBR - KT WS HERATE S, NI/ tlk
RNB LTV XLMENEL, Random environment generation 125 & 512, ¥ v 7
PHEEZ XU & Uy — ABRBENER T Y X NTERI NS, 207D,
PRI IS U 72 270 B HEHS 2 Bk X 15, Permadeath & WO b HRb, KT 72
ITIEHTVAVYIVHALENRSLEESTTA TLAPRBMEDOTRNTERY, F—ALA
MERAPSIZREZ RN, —Ha—7514 27Tl HEZNLDTRTE
KW, AP T —L2HRDBEBENRH L. TOHRT, ME—FEADHR>TWNLH
DIFTVA Y DORRDATH 5.

KEEEE (TBS) &idd@Ed 2HEHEHBZ W, €5 5 %E Turn-based TH D, Non-
modal, Grid-based TH5d. BHRZ/EHE LT, U= I 2235 —Lhlzvyy 7
DEBNDH L. KEIL1 7 —2121~y TERETHD Z DL\, TDO—FT,
O—27 9427~y TWERT VELIERS N, BEEE» XY a v

BRI T =Lz y TR % EEB LT flicd, 11 57— A vsl F—
L OWELHE] 2D 1T Avs 2B ORI 2O Vwo7z@ 0 Hd. £z
COREMEZIZLHE TS TBS I, TEEOM (Fvy 720 %) 218 —ITHE
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TE, TOHHEL AN 2\WS &5k, B—0 74277 - LAOR R\ %
RiD.

PAEDFkIZ, High Value Factors D &IZ# H U StarCraft ¥ K5 27 &, K&
EDMT ¥y VIVDEXHRT—L B LTE, U= I4 77— L3835 R
EROZ LR OND.
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3.4 MREBAIL—IORE
AWSETiE 3.3 £ D Berlin Interpretation @ High value factors # X— &2, %
ROB—=T A4 77 =B LTVWENESH, FLRVALZESZ LN TH
] Tl THRRIY ) 1250850, EWHRMEIZE ST X, H-BEOTIv b
TA—LDNV—IVEERE L. RETIEXZOFEMZ U TIZHRANS.
o ¥ SIFNUMAHT AT, 50x3027 5.
o YV TIEI~ATHETHEIN, 1 DOBENH D, BEEZED EH L WIE
5. ABEP OB IN, REBEOEETHEIZWD DIHEBHETH 5.
o MEDY A XX@EEIE 5 NX—vDAEHBE L (K3.3).

B ==

Em ﬁ

B 3.3: HE LEEDOMRK. 5N — 2% .

o LAY, IxIHEERD. X51T, HMEONIIZWBIGEIXZ DNHES
DETDWRT A T LDLLED DTS

o X— VT, HAOBE £ /-I3KE @%, MO E) £ 72 X B &&iﬁémé

o BENICHWEBIZETELARIODSAM1ITATHS. 772U, LI
Nh 256, ALEIEIBERHENTEZRY (K3.4). MoLgs %)I‘JL

3.4: BE) - WETESRWH. BENHLILIZLD, G- EFICBE - WENTESRL
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o TLAYVFY S ZRIZIZL NI - BREE - (K7 - JEIERE - IR S1D IS8T A —
RH 5

LAR)VIZ 1 29 U, BERMEIZ0 2 0HME L 35, RRERAE 13550 #
TEATFTE, I0x 11V D@L LARULN L EFL, BEREIX
ZDRWS.

WX 35 2 E L, LRLZEiIZ1 ERTS.

B 100 20 E L, LALT 2 R 1 FRT S, 74, &
R—v, ER®1/200 721 EET 5.

TIERE 1L 100 Z A KO ERE L, 10X =12 13D, 012725 &
KW ER— 15,

o AERE 72 IXMOBBTIKRIIN0IZRB LA TH S.

o HHEWEBIZFEMITADWTNNIINUTITA, WEENIHDEA -V kS
Z5.

o TATLIXER, FIEER, K MIEHS.

TATLIEBEIZEE3~5D, BEMEBMED 7 VXA LICHE X
N5, BERIZIEEEINZ. T T LEUX 50 % DMERT 4 OfidiE X
N, 305 0D5EN25%TOTH 5.
AENIIERE % 20 [FI1E T 5.

[ 3R I3AK T % 50 MIE T 5.

ML ZRITEES T, EREARIOD 8 M, TLA Y155 ALRNIZ
RATWAHUTEECTRHAT A5 LN TE 3.

BUSEE SIOMED & ZMRIET (—RLOE) ZenTE 5.
BIFEUZ I AA =Y EZB 28D TES. RII3IAFTLODTHZS.
TATLE10EE TliFFTE 5.
TATLAEBEWZDEITZDIZTER.

o fiF YT RIIXMEEIHETHS.

DRI IZPERE Z 12 60,80,90,95, KB 71X 20,25,30,35, 155 415 REER
fElX 15,20,25,30 & L 7=,

MFX vy 727 ZIEBEBE T O 2R T4l T Y R ARMEICEEI N, X
SIZHP 23012782 THh 6 64 R—RIZT U R LB EICHEE I NS,
BT VLAY Fr 7 X% /1O L RMEHEMTHEIL TREL, 25
TRITNIET VX LIZBRET 5.

FFEONL—=IVDFT, LA YVIXEHRIZIZHETOBMZE L2, 5ROEeHE
BOBIZIET A T L2 HBELTHES, BELSIRBEIZTEIS 2R EDERNZTH
RITNIER 5. — A TR R Z RIEZA 71 7 L OINE L Hily, /R
R DNITRREBRE R 2 ZETILEDRD L. [EZHEE2B”-NE NI VE
ERNBED) EEELREBMEE TATLDNT VA BREFO—2754 77— A
DR FRETH D, EHPEIHWT 5 22X TERN. AV — I35 —BRg &
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ULTELDEEZPRLUZZD, TN THFCHECHHWHEIZR > TS L
EZ5.

BIZIE, 328IZBITBUTNOERZITSEEZ TED TV,

o F11 : fHMEE DT v T 2 &,

e F12: NPC. HA LML DF* v T 7 &,

o F14 : FyfIRFE. HEHR - JEFL7A L.

o F16: Z7T7 1 T L. B4 - Hiii .

o F17: ffi5 FCHHRD DS RVWEKREET 1 T L.

e FIS: BH. L RFNLT A DHEENEZA .

o F19 : i, JEE.

e F20: EVAR—NDT A, B KREHETSHE.
INHIEEL DT —LIZBG L, HAHWERZTIEZH 503, ALTERRZ $ X A IEME
S A REEAE W EHIN L, SEBREOEAZMNT S FETDHD.

(FERE L7727 F v v 75 —24)
FEROBENLV—VERAL, LTIy N 74 —LDAZ ) =2 ay b %
B 3512m9. IOEN T LA YORFIZHR->TEY, TOHFDLE EIZIZT LAY
DAT— X ANGHWE (K, WEE, LV, HEOREE) Zz&ETnwsd. Mo
AERCiEvy 7, ARIC3fr#onszH L Tna.

%ﬁouﬁ »S'.. % g;‘:ﬁg '

—log —*
F

turn - 1]

TEIOD

& 3.5: fE LTIy N T74—LDAZ)—vay b, £: LA YDOHRE AT —
RAE®R, HAL:~v 7, AT : 17802,
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4 F7J70O—F

\np
Jdiq

AKETIZUEDES-TETHENT S, TIv M T3 —LE2HNTEELET— A
AlD7 70 —F OREIZ DWW TR S,

T—L ALIZHW S NS FiEITEEH » 78, @Y, KK, Direct Policy
Search R ¥k 2 TH DD, BWAWBEVTHANVOERELETHDLEEZTWS. H
BETIEE YTV REREGAH» S RENBEWNGEIIBEaTFZ2, RIFhEYe
T LWV NRPEHIEAEETH L Z Mo NTE Y, ThIZFmdor—
T4 27 =LDOFLHHRELEERLTVWENRSTHS. EELDFELTY A7 [H
WY, FEHINL)EORE, /-7 TBENELIZHoTIZ YT TES
EOREHE, TNSEZHRIINS VA LLEERIRENTE 2D E W & 4
LTWa.

—HTEVYTHANVAERZZD IS —LIZHAWSIZIE, HERE L ITES &
WZIHERETARELRD L. —DIITEICHZEL DS ETHD. BUZHEFNTWS
EOBMRMTIR L Z =V 1 Z—VIZHILDOEBREZ LR T ER S 72\\W— /T,
B2 2B ECRBER S OREIREBIE, B2 —VRBEZOENZEVIZLEE
BEMRDONE. BX—VEVYTFHILVOIETITERERZ LTWTIE, K
W5 D ZIATH OB r B b iR H 5. £5 275 —LKT
TIZEZLK DA —UDRBERRTHS. HETEHHAFTROLDIDIZNL, Tho
F—=bF 1<y TIHER—Y, TP TBEHZZ 22U <R,

NS DIREE RIS 2 PRIZEMA S ODPSEHMLEDETIETIFIZER
L5, MA1IZAMEDOKEANZRT. FTHESBICBVWTMFIEOR—-ZAF A
e UT, V= R=ATEETEZ7Xr—LALIZOWTIHRRS (4.1 BB .
6 FETIE, BHEIINV—IVR=ZATEEL, BPFETIHEDOAE YT AN A
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