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Summary

Title of thesis
Study on the Model Structure in Agent-Based Modeling for Reproducing

Fundamental Macroeconomic Behavior.

Agent-based modeling (ABM) is widely used in social simulations to explain or
understand social phenomena. The feature of this approach is to explain the emergent
behavior of macro phenomena in social systems based on the bottom-up principle by
modeling the action rules of autonomous decision makers and the interactions among
them in the artificial social systems built on a computer that works with the same
principle as that of the real systems.

One important research field is the application of ABM to macroeconomic systems,
because many of the social problems include macroeconomic aspects. When using ABM,
it is considered important that the model be as simple as possible, based on “KISS
Principle,” to understand the most essential mechanisms of the phenomena in question.
However, it is also important to consider all factors required to reproduce the desired
phenomena, because the structure of the artificial system should be the same as that of
the real system to enable the characteristics to emerge as they do in the real system. It
1s considered that elucidating the factors essential to reproducing the desired
characteristics of the system can be done using a series of computer experiments in
which only one constituent factor of the model is changed at a time, while the other
factors are held constant.

In most of the previously reported research studies on ABM that have focused on
various macroeconomic aspects, however, the model constitutions assumed were
different in each case. This makes it difficult to identify the crucial assumptions of each
model and to what extent the assumptions are important in reproducing the
phenomena under concern. Researchers have also developed relatively more practical
models that simulate multiple-market economic structures as elaborately as possible.
However, given the nature of these economic phenomena, these studies have not fully
clarified the structural factors of the model that are important for their reproducibility.

Motivated by this lack of understanding on the structural factors of the model that are
indispensable for reproducing each of the macroeconomic phenomena, the present study
focuses on elucidating the structural factors of the model that are essential for the
reproducibility of fundamental macroeconomic phenomena, such as equilibrium in price,
fund circulation, business cycles, production linkage in supply chain, influence of

taxation on GDP etc., as well as developing a base model that could be used to analyze



the influence of public policies on macroeconomic behaviors. The developed model
includes autonomous agents consisting of consumers, three types of producers, a bank
and a government who behave and transact in the goods market and financial market.

As a result, the following findings were obtained.

The model reproduces loose equilibrium in the price as well as in the demand and
supply, mutual dependency of equilibrium states between consumption goods and raw
materials markets in the networks of supply chain, monetary circulation among agents
including employers and workers. In addition, cyclic variation in GDP as well as
average price of consumption goods endogenously emerges, showing business cycle
which was found to be caused because of the repetition of the inflow of money due to
loans from banks accompanied by the producer’s investment and the outflow of money
due to repayment. The model structure required for the reproducibility of these
phenomena and their underline mechanism were also clarified.

Inefficiency in government expenditure in the form of firm subsidy is an indispensable
factor to reproduce the positive influence of income tax reduction on GDP. For
reproducing the positive influence of corporation tax reduction on GDP, executive
compensation and the use of internal funds for investment are indispensable factors in
addition to the inefficiency in government expenditure. To clarify the reason for these
results, equations for multipliers of tax reduction were theoretically derived based on
economic linkage table. It was revealed that, under the balanced budget condition, the
multipliers of both income tax reduction and corporation tax reduction are expressed as
the difference in the efficiency of expenditure in private sector and that in public sector.
The executive compensation, the use of internal funds for investment and inefficiency in
government expenditure are indispensable factors to explain the efficiency of
expenditure in private and public sectors.

In the case of the model including goods and stock markets, in which both markets
interact due to the issuance of new stocks by firms as a measure of financing for
investment, it was revealed that endogenous emergence of stock prices and fund
circulation among both markets are reproduced. It was also found that average
consumer price changes in accordance with the change in GDP, while average stock
price does not show co-movement with GDP, which are in good agreement with the
actual phenomena.

As mentioned above, the present research revealed the structural conditions of the
model required to reproduce fundamental behavior of macroeconomic systems, as well
as its underline mechanism. As a result, an agent-based model has been developed that

can mimic the fundamental macroeconomic phenomena.
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- IRFATHE CHRITNDIEANEIT o TV D ILAIS, A LFIEZIRE TS,

© R M S TED - ), IRFERICPIRDLEL, BEONBRIRNFET DHEIC
PG BRI D —EDEIE R EF I D .

NV
#.2.11 AFEHFT - FMRAET HIREEE K
ﬁﬁﬁgﬁ@ =ik )

TRy REER . nE
T Do Atrandom Heterogeneous Time derendence T—3/z /bR ETAFEEEE SiTEICL-THEIETS
IREATE N EE Ls - Heterogeneous Time dependence 1BSZEEXTFEOCMICEAN., DHICEFT 2EEAEN

FEE it
- EEEI-1FID  ex Atrandom  Heterogeneous Constant FiBd 2 e85t TE s 2/BBETI -z +DQID

FEEE RN Foree ShECifiEd  Homogereous Constant REE| CHILS R BRI T A (B

HMT LI =V b
V7 A 7—, FEAERES, BRIiEES

V74 7—
1TEh L —)L
- APERTEIATEY ], WBEORCGER LBHEDTEEE A RE L LT, AT HHME
&g 2 BEEIRET 5.
- JFEHEEEATE) ), AEPERHENC LSV CAPEIC L B R FORNY & JRCEH TG 0> O i
B 5.
- AEPEATH) SR, WA LT RORHY 2 R & U CAE BRI R D X B A AR L

HEM 2 HEM TSI T 5.

- RIEETE T T AR OTEE RO E RE L LT, RFEEDOERREL
v, RiEkEE1T 5.

- REIEATE) - BRIGREZAT OB, RENCHE > THORITRET 2R OE&MEA
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AT DAT .
- MRAFEATITE) RGBT O BRI, FiR & 1T L CRRRITHS CIRGE L, i
&@@@%%%%ﬁé.
fRJEATE BRI N —EIFEB W25 G, B L W97 8E %2 — AN
E?é.
< JE AT R T DR OIEEEDOEEREL LT, BHOERRELZIT).
- AEFEIEIATEY - M, —o bRV W B IC oW T, o4
FEAAFEIET 5.
BEHEATH T RTORGBENAEECERL Ro TG, BEEL TV AT LN
HIRETD.
BINIE
#.212 VA T7—o—V = MBMREET DIREEE S
IREEE SO B
L - e F—T—UzibR BRI E
TUFTa REEH gy ot R =
FEHATE A ZR L - Heterogeneous Time dependence FRITRIREEITOMEICIE AN, BRALIPS RIS IRET
EEEITSIEAEE
R IEID i At random  Heterogeneous Constant S ET Y BLGIED
B SRERSEA IR - Heterogeneous Time dependence TBICHLT HEEL - BEO IRSEHO R 2+
BRTEE A - Heterogeneous Time dependence
mBloENT L RROEERDYAL
T gs5— SEREDDMEE A At random  Heterogeneous Constant JFESSAOEEREORETHEY. SEFEOEND
R,
HaAlEy K Specified Heterogeneous Time dependence S E&{ED #1
BRIRRETSY Faan - Heterogeneous Time dependence 34 (F#RE0 ERAED: OO I E
&M LR £ fim Specified Homogeneous Constant FEFHAIC{E A B o TE S EEAD LIRS
BEZSY e - Heterogeneous Time dependence @& RERED =R IRTD - OD TS E
FERLETSY f, - Heterogeneous Time dependence 4 fE{S D = E a0 hO IS5 @
JRBHAERERE
1TEh L —)L
- AEPERTIBAT W, WEDORTELBIEOIMERELZREL LT, AET L0 E
CAlfs 7 BERET S,

- AEPEATEN
Bl EATE

- RHMEATH)

 RAIE AT

R, AEPERHIINC D & JOR & R LSRR TG I T 5.

1o,

it E 217 9 BRI,

EIRITIND

A EE 2 AT O BRIS, Bk Z 31T L CHRFEAT

BRDOEAR

79.

EIHET D

CRE T DA DEREO L E RE L LT,
BB 21T 9 .
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#.2.13 JREMEER T — Y x v MAMER T D IRIEA L
TRHEE SO H
= = — inem Bl =izt fe BfHEA
IVTA4TA IRHEZ 8 FNEREHE O IC:K%)‘iEﬂ: HE
EHENEE £r - Heterogeneous Time dependence 3B EEITIMRICEAN. HELIEHIIFRET
EEETD{EAEE
B R IEID i At random  Heterogeneous Constant 4 A RE T B HEEID
B R ERFEE IR - Heterogeneous Time dependence MiBICH LT G- MEOIMSEHO SEEY A
RS TEEY 2L - Heterogeneous Tire dependence HBICE LT BEEL-MEOHEESEDY AL
EEHENO LFlRE A Af random  Heterogeneous Constant OFH G20 EMEO FRETHY . SEFED RN
[FHtEES EERT.
ATy =il Far - Heterogeneous Time dependence S3{BHMEM0 = BATD - hD IS5 (&
Bl K Specified  Heterogeneous Tirme dependence “EEESRIRD #
18 A LR £ e Srecified Homaogeneaus Caonstant [GISHRIC{E A A Z N T2 EHRE A D LR A&
BrEozY Fe - Heterogeneous Time dependence =3ihEREREM = BIRSM - D 7545 (&
FERILETSS A - Heterogeneous Time dependence 4 iSO = BATE0I- DTS5 @

RIGAEE
rEpL—v
- ROEAEETE VT A T —,

JEUBHEPEHR DAL 2 32T Tl & £7E - e d 5.

#.2.14 RIEEEHE=—T = FBRAET DRELEHK
TREEZCBO 51 ‘
TUT4Fa WEEH w1 ox M BEER e
. Bl iy pe  Seecified - Constant SR — afo ) O {AE
8 = LR EEERESD Ye Specified - Constant 1 HB P SR B IR

BT
1TEIL—IL

IR AT
- RS HATE)
- FLESHLTE)

APEFR DESRIZIS U TR Rz T - E&THZ1T 5.
A PEF DESRITIS U TEANI I 2 IRE R 2R T - B N A21T 9 .
FESHATENR R OB EE L, EER OIS U THLEZSHA D .

#£.2.15 $UT=—V = MR T DIREEL R
PREEE D Bt
L " nem  B]—I—il ] BFF5E 1R
TR REER mgpe T ptM FEER nE
3 HARA RT  Srecified - Caonstant EHAE A 20 52
g1y ELEF ro Specified - Constant B h B0 H 7=
FEEEH| ¥ inr Specified - Constant i FI| F 2

BUR
1TEIL—IL
- B TE
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PRI

* G EANTED

- T EATE)

- EZEMBNTTE)

Pl 2185 .

DB D, ANBETBEII A ) ARG, TEEE, XM, K

EPRBRI S > A MO TFRZRET .

L ABRBTBECR G 23D WBEIRRRICHTRT D HEE OIL

A DV 2 R LKL 5

BB SR BZOREIEICTHSEE TR R ETHRE T

5. MGEEATENIBUS O X HIZEB W T, ZhEA 7 3 H o 72
& U THRE LT,

D BRI TRAF ORI E 2 BFIT SN D . AR TENT

- REERBESHLMTE)

B OZHICBWT, R o/ p & L TRE L.
PBEEINFET DG, REEITHETERG Y DG RE L
LCXRHD.

INLY %
#£.2.16 BfT— = NMRAT HIRIEZESK
REEE D I
- = - pen  B]—I—3 1l B BERA3EIE
IR D magae T LM B mE
FrigiiE rg  Srecified - Constant SHBED i8I CiE RIS EE
B EAE rep  Srecified - Constant (M R CERE R A RS
T TEHETEE rme Specified - Constant  FISIEE(TEICHETAPEO IS
AT HE rg  Specified - Constant (A TEICHAT A TED IS
QO DREZH

UTFEARETARANUT DM RA T 2 REER Z <.
72, FIRBELORMEL UTERRICHEEZIT ) ==Y = b ERFREIC L 5K
fEERLTV5S. FREOE®REZ L TIRT.
PRI K DIEO AL DA

- Constant : FFEEEL

* Time dependence :

R BLALT HEHK

FRIRGIE (AF 5 B F B IR OFTENC K> TR 2 E%K

HER
#.2.17 HEMPRA T D IRAEZESKL
REEEORE
IUTTr R ramomn LR me
HR@D 7 ZEEI Lo COHE Ineibe  SRHGOHEES
. P ARSI TWNE Vet  BRNKO (. AEUELRILTEOSNE
PR EREEEEE R EESICLoTHHMIE  Imariabe LW T EFEL LTV D
HWEESHE € G - Imvariable LENGEEEL T b D
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JECBHRE

IRREAHL
#.2.18 JFEHMMRA T D IRAEL S
RRERORE
IR RUER smEomEt Sl me
WRMD 7 EEBCL. CIBIL Inerale  SONG0ONGEE
P P EEEICIoTIEIL Varabe  SEEGO(ER. £ELERII,TENSNG
PR msEs W ARHCL-THEL neste  SERSEEELET-UIbD
BEEES A - Invariable LI GTHEBL TVt ID
=t
G

ABFFEZ B TR TR EH O NFRIRRE I BIFR 72 <A S —ETH Y, 45 EPER 13
B2 &G EAT O BBRIBOREEZ BE LRV, 072, @i B IRIIRFE DRz A
T, R RA L2V,

BR=
IRAEZEL
#.2.19 HRADRA T DIRAELE
FREENDEE
b

TUTaTa RESES sHmomEt e e
R HiTHEID RW F{TEICL-THHEE  Invarizbe FITHEDI - rID

BB 1S ot FITEICL- THHATE  Invariable fchagfit e

RS ra  BITEICLSTH#IEAE  Invariable =

wismE s - Variable ER{S B B (I7F3

FrE&HID c - Wariakle BHECOHAREEDT /21D

243 ETILOHB—HIEEEET IV TETIL—

(DHGHTGHEELIDE L -EXHGEFEY
L 2 D & LT AR R B WA M, BRmER, VT4 T —, AE
BENIERIRE, HETHHOKY T ETNOERICE > TR S 5.
@ EESETITETIL
MR o 7 7 B T 512 351 2 B O ik & fEia BN AR iR D)
AT 2V 7 ET A TH Y, "M AR 2 FFEM L sl —2 = o b
DITENZ K> THRET 5. TRERIZ SRR 3~ 2 SRk LS8 1T VH B 3 D e B RS 45 0] BRI L2 X
HIEBEMIBEEITEICH Y, A2 HER T D AE BB SR XA PE OTE RS BLFR A RIS 12 &
HAEPEHBATEICH D, L FICENZENOITEIOEBIREZ T,

I HEH « SRR fE s 3D < R VIR E1TE)

HEFITEMT 2 2 LN TELHEMORGHERIIN LA L TEBY, @, THEH
FNCEESW TR RODHEZ R LN OMARLEZ2EE T 5. Z O, EEEOEND
2 K o TH— AL FE TR Dk DR N TIFAFET 5700, HEE TR HLVETHD

DIEIZEEE %217 5 (2.1).
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. ©“ ® o ®
maxU; = Zweicqbuyic S-t-z Z Pig Qowy;  |S Epac
i R\

Ug THEFECOZh AR t 3K
C:HH&EEZED=— =MD iS5 A 7ID
we,, - A ECORMARIC AT 5 BT A 2.1)

Oy © U TH 2 S T L L O L A
D, T U T A T —RANAERE L7 A A TR 00 (i
E, (1HE THA

I AEFER « (RS BRES RIS 1 1 2 AR PEGT A THh

HEY, FERMEZLEET L) T4 7 —KORREESITAEOEREREEZ NEL LTA
FER L lifg 2R E L, TiGOTEICHLT D.

1 )AEPEE ORI ELTEIL— /L

AR PEFR XA PE AT RE 72 A B LR D0l K D iR 7e R & BTHIRIF R OfE 2 RIEE & LT, il
DOFTFEA AW L CUF R EOEERLZRET L. AEROREIIEE B EORE &7
THNZ X DEED 2 SOITENZ L > TR S LD,
—(EJE B EEDORTE

AEPEF T ZE D B AL OGRS AEEE O SRR IC BV TEBEYNN AT S
Fx BWRANIZNSD H Z L2 B E LR BIREEZED 5(2.2). Z 2 TREMEHE AR HKX
ISTEEE RIS T 2R TFEEET T VO EMRIESFXNEZLITHAY — R A 7 V&2 B &
BT, ZeREE 1.65 128D, FHFTFEZ 10 HIMOFH MR L L TRE L.

1t _ (1) (1)
Asip __qﬂip-+1.65q(,iP
O, AL FEFPIZ 51T 5 U 00 B it il D 2 4 1 ki B
PAFEHFDT—Y = MID
Qo) EFEFPIZH I % IR o0 R FRI OB 10815y 0 FH)58 154

U, AEFEHPICH 1T 5t 5. 00 LTI D108 43 0D 58 b DA e 7

(2.2

—RETIIC LD EE
APER T MRS OTEIE A AR & AAAEE B A RE & U TR @ 2 4l L <, 7EH F A%
(EIEZ A, R/ Gl fio BEAE R 2 IRES 5 (2.3).
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o e

aip ) (t-1) . (t-1)
qsip (1_8)_Sip if Sip >0

=L, qai(Pt) >Yi(KvL)g)f£ %‘iqaig) :Yi(K1L)(Pt) (2.3
0, AEFEHPIC IS 1T 2 U o0 U S Al o A 7

£ THEAREL SO AEPEFPITI T Bt -1 o0 B Rl O 15 B

Y, (K, L)Y A FE EFRFES

i )ZEFER OMikg R B TEN L — L
RAPEZ 1T EH, AEPERRER R BRI OWTIEE O &) O i O 2 |k L C Y%
BLELFE Ok 2 R ET 5 (2.4).

(t-1) (t-1)

A+r)pe ~ df Sp =0
N R
(t-1) . (t-1) (t-1) (t-1)
A-74)Pis if Sip >0 and pp <Py (2.4)

P A FEFPIZ 35T %t o0 BRI O (%
DD <t - L1 > 1 i D 5 TS

A LR AL 7, s TR

.= DD TEI L —/L
O EPES 1A TE)

BAEE ORI N —EWIRE, — O bR VRIDS G GG, SAEEFITEENAEES
% Z & OAMRET iR CTHRGE S5 MR O FFEEIE L2V b o &l L CY ez
DHAEFERAFIET 5(2.5).
®

) 0 if f, <FT,
action =
: G
1 if fn >FT,
action =172 5 (XT8N & L = 7
fo U FEH PANA PES % BRI O A PEE 17 5 (2.5)
FT, A2 1L~ 7 7 Bl
(t) fsi (F:) +1 if qsellg) =0
fsiP = (t) ) )
fop —1 if Qeenp >0

oo < U1 0D 22 BB PAS A2 T 2 50 T 0D B I

O8I EETTH)
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A PEAS IR TEN R (AL PE S O A PE AT RE 72 L L FE S AEAE LR VIRRE IS e o TG, MikApE
FIXBEFEL, TR T L ET—V o MIKREZ LD, KREFOT NI HO W TG BT
YT T IRV TIHIAT 5.

Q B&BBRYIETIL
BEMERY 72T /VEN 2.1 \ORTHICET VNEZBENERT OS2 BT 537
ETNTHD. THNOBEMREEIHI2=—V 2 NORETIEENLOT—T =
v hOITENC K> THA SRR THY, TV =2 b= —T =2 FOFTE)
WL TEENTEELMETHS. SV HLHI=—V o MBREAEL, BT HE
EIZEF L EDTV AT ANOTXTOT— = hOITEIOF A/ERIC L - THEMFE
TELTH. UTF, X 26~28 12K — = hOYIRIFSOTESE & HAEDOEEDHERK %
R
HEE

0 _g ©

® M — cqtD D) L 1o
Cag’+Des’ =Cac 7 +Dec ™ +1¢" —E . —E¢

19 =Wel(1-r,) +int,S +dif’ + 8.0

Cal HBRHECOWOB A |, Dl MBHCOW DL (2.6)
19 A CODILA , B, : {2 & Cooti oo L I 4R
E,o) M E COUM ORI E 4 | Wed : i HCOHIDZIY #5-5-
I, TR , int, & B COUY 3% B FE 4 B,
dif - BB COHIOZ AL L4 | SO B FECOU DORRATE -
HEPER

Caf) +Del’ =Caf™ +Def ™ +8,% +int,;) + S0 + Lo,

—(EWe(P‘) +y cof) +int, O+ p.d + Lo, 0 +E, L +Pr, Ot )

P bs P prep "co
S, AEFEHPOUY OB E 4 : Lo, : AEBEHPOUY 0 24 3 i A 4:4A @7
Ewel : A PEHP DUY D S HLHE 5105 , co : A PEFP O D JFA B
int, O : A BEA PO O ZALFIE , P A REH PO DR (N AR
Lo, : A BEH PO 0 4 I A SR8 Pr,. O A BEHPOUI OB il

r, IEABLE
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AT

Cay’ =Caf™+) int,) +> Lo, + > int,; + " De,

A

®  ing © ) ® ©
_(EWeB +int, '+ > Lo’ + ) De, '+ Pry g rw) (2.8)
De, ¥ :thllcm— = v FAD BT B> 72 A TAAE
ZDepi) tHC— Y = FAICK A - 7 FEA S| %

int ) I SRATBAS 3L - 7o AL A FILE

B3 5T E L —1

[ MOEHICET 28088 21 5 178 —/L

A R TR TE

HEFE TS ISR OFEN S 7 A AOWEBEIZESE, WEOTLDOIRE L HE
BaREL, SOICHHOKRRIE, KOHEENLHEES RIS CTHezZ5H L, H
BPRZRET 52.9). BEITN 2.1 1S BRIRE TN, BHE SR 2 AEEL
VT4 7 —ICBREENBEIT 5.

Epl =a+bl & +r)Del +Cal™

a: HEMEH b : R SR 2 ) (2.9)
0 U DB C oo 4B

s VT AT — R EATE

U7 AT —ZAEE BT ICLE L T ORI EZMET 5. ZoR, VT A 735k
MG LB ZA L, BREESIFEBHAEERICBEIT 5. BRICEELT, V747 -1
MG L T D FENFET DR BB EZWMA L, B&NRET 256138 T 08

HEANZITV, B2 AND. 2ok, VA 7 —I3EHERITENCEL Th b
UOPRAEBE LRV,

- BURF - TS EATED

BRI PRETEATE CIRE LG R PRI > TR Z2EH L, BR&V 717
—ZB#T 5. FROBEREZBIEEY 77 VBV THHT 5.

s VT A T—, JFBHERES  APERE YRR IEATE)

U7 A 7 —KOREHEEE T AEERIIEROTZDICHRFEREE1T O 2 & 2 BRERE LTz
e, BEMEAITORMEEE»ORMeER L, BRESIIREEES BT D, &
fi# & DATEN L — T A PERE LR IEEATENC B W TR 5.
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I A5 5N BT 2 B @08 &t 5 1T —L

HEHZREE, TEE, ABETBHEL L TEMNLTWLIET—Y = MIFTB LT
WDHEB TG 2 L, e HER IIBEITS. Zokd, FHEHEHEOFRIT
TR LTV DMARIC L > THRZRY, FrfE RS0, FEFOFERE S FKICLld
5.

- 23 ARG M TE

BTG & LTHEMEOR—FT 220 5. Z O, KEFENSHL D a5 H
FIRLS | EATRISIC K- TEMT 5(2.10). 22T, A—F R, KOWEERMEILIZN
ZHHIRORFRHCERRE LT 5. BB ERRE N — VTR ER O F Bk E /L — v
IZBWTHIAT 5.

D We,, if Pl <0
() . - §
Enep =10 We, +We,, if Pr.”>0and Act™ <0

t-1 _ . — _
Swe, +We, U +Ect if  Pr, ‘Y >0and Ac! >0
Fem

per g
We, i RFEFICHTET DemE H OTEER O EE 540 (2.10)
We, & 1t — LI D2 3R 00 SO 4 T i R — ) A A

Pl ot = LI (3R O S50 2

Ect™ it — L DA 3EF O ST E R 8 v AH
AcS™ it — DB EF ORI LS RIS

< BURF RS TED
BUSIZREMH L CWARAE B HEE KRG 23809 . BUNFO X 5 #8508 B E X BUN
MREY 7T B W TEHAT 5.

8472 2 B 0BE & £ 5 178 —/L
- ST AR SN

FUTITAWHEH K OVEER 25 L TREIRIF SUTTES L TV 2 THSARIC T L THREFLE
Z3CH 9 (2.11).

e () _ ® ®
int, _(Z:DeC +> Def )rint

. (t)
int,, =De{

(2.11)
int, " : T U TBAS AL 5 LSRR
int, ) (tlC T — V= v FARS TR S S HEAF B,

VT A T—, FRVERES  BefEA
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V747 —EBHAEERITEIITNOE2E AND. EATEHEA L RHEAD
FEPFAET S, EHEANZEER GO, R OREFOEEE &N AR L2y e
([ DIEMEAIL, &0 ANTZFINTREZITH. —F5, REEATRMERE ORFHIZ DA
EANEATY, FHILIRE, JoRI R TED b ok IR R E 217 9.

s VT A T—, JFBHEES  (EARGE
U747 —LEREEREZSITN OB E ) AN GE, EAGLRIREZRETD.

IV.ERF DA BT 5 &40 B8 &2 £ 5 T8 —u

BIFIEIET—V = PR EITY, XHEITH) 2L TEEOBIZRE S
% . BUFOITENCBE T 50— 3%l 3 2 BUF OBBL - ALY 7 =7 B0 TRl
T 5.

VAR HICHET 2808 2 1 5 178 —L
HEELV T4 77—, FEEAEEZIIRXORRICL > TEaOBBz¥ESES. X
DRI 2TE— L3RR T 2 HRAER Y 72T TR TRHT 5.

VLIRR RO B ENL— v
Kr—yxr MIBMRICERETL TR > TRELEZITS . £, ZOBIZAH
WCHRAET DMBIEE L R —F AEE IR L, FEEOSHNTEIICIT .

- HEH OPRFEATE
HEFITREATERIC AR A BT 5. Fraefl o BEREOITE) L — WV ITBUMHRE
TETVICBWTHIT L. 2, BUFEREZBE L 20W5EE, HETIRIRETEIC K-

TINK OB DI EAT .

F EEDORFHTE

GHITHRIE E LR A MO R LORIEEHIT 5212, 7L, fFT—Y=y
MEFEY L IZ b7 BB RN & OB AEFFIETH Y, RIS 2 A S ELF B
CHET 5. Ei, RENER, ROFEIEE, ROMRITAREELE L Lok
30 &72%.

O < ® . .0 t)
Pro. =S¢ —(Q W, +> co_ +int, ' +dept)

Pr, Ul 3P O Sl 2 (2.12)

SOt D4 F O TE_E A
dep : A A
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T2, BEITFEEICKIL D R —F REEOREE 2 EEEENOHE L, REWR—F 2
ELTE OB G I WEHIEHA LTV D 3 IR LA — T A2 EIToE LT
09 (2.13). 72721, EEBERNADORIIR —F REHOFHEIIITH /0.

® )
be =Prog.m

per g "ho (2.13)
r, R —) A=k

W,

R—F AEEREE, ERBERP LR —F AL E LW a2 S W ORRHEIE L LT
EABBEAGR T 2. IEARBEEZRES 2B EREDITE — /VIZBUFERE Y 7 7 iz
BWTHHAT 5.

Fo, MBHEPETHLILE, BETREERMAZFEST S, BEHE RIS L
L CEM O G SHANRFICHTR T 2R EF IS 5 (2.14). 72720, A—F ARERICHEED
ADOLEITFEZITDR.

Ec? = Prmrf(l—-g)(l—-go)gmc
=770, AcY >0 & & (2.14)

EcO:t 4 2EF DR B oot o0 2 1 PRI 2R

EHETERBRENOR—T X, AR, ROWEE SR Z 2 L5 Wio &8z 45 8 o
e UCTHISRIRICIE T 2. £72, EREBRSATH 258 13RS RIRD O HE Y 2
PETD.

® IS4 Fz— Y TETL

YV TIAF == B TET LY T A T —RNREHERES OAFES DR 2RI H 3 5 1%
EENA URNBAN O T T4 TF 2= ZHBLT 5 7ETALTHY, VTA 7 —13EE
AIEEATEN 21TV, BN SR RSV TIHE M 2 EET 5.

I RN B E A T8 L — L

VT A T —ITEFERERTETINC L - CTEHlE L7z BARAEREICIE - THREHTSE D, &b
LWNFERH s DIRIC BERAEE R £ CIEE 9 5. FEHWIWEEMZ 1 SAET 572910 1
OVHE AL, HEM ORI FEEICME LT 5 FUBHY O R I I IR E R T VN
TH—LTEETEDDND.

11 JURHH il — L

VT A7 —I1XHEMAEERFICHEM 1 DIC oS EE LB 2158 2725, JROEHY 2
MIFIAFE L2V, SHWNTESANRICL s THE T2 2 N TERD oGS, BEARE
EICERRHERE T 2 E N TE R O E TEAET 5(2.15).
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Qip = Gaig T2 72 Wllnaig < Gaig® & F i = Qe

(2.15)
0 < 010D R i 5 oD SRS 0D A o B

', + U100 1 0 I ST D B B B

@ HEEREMLARESTETIL

HFEREINEREY T ET T Y T4 77— L OFEERAEFERE N TG OFREZ REIZLT,
HEARBE I N 2RI LT G B A ER ) OILREE 21T ) 2 L IC Ko TAER ARSI
5. EEREIERBEE Y 7 T MIEE B IR ETEIL— L, & FIERRITEL—L,
A EEITEN LV — v, BRITEIL—L, R OVEFERE I TEI L — LD 5 SOfTEL—/L
ICk o THERR &N D, F72, BIEEETEINL— WL E OICAEEFOGLHETEIL—1L,
B AEPER OAEPEATEIL— L, M ORRMEEEITEL—L D 3 DOTEIL—/WZ Lo THERL
b,

I BEERRETEI L — L

U7 A 7= ROFEHAESR S ERRETEIN O BARAEERZ REE LT, AEAER
ISAEPERE S O EIR A 2 2RI —E LA B2 GBI HHERE N SRR LTV D ST L,
A O F SR E 21T 9 (2.16).

[t if f,>FT,
action = .
0o if  f,>FT,

action : 172 5 1¥f78h &2 = &
f,, EPERES LRI E 7 F 7
FT,,  EFEREIILREE 7 7 7 A
_ - (t) t)
o _ fi ” +1 if Qaip” > Ghim,
"l i g0 <s©

(2.16)

inv P

0. && HiEETE L — L

A FERB JIHER D B TE 24T o To AEFER ITMAGRE ) A AR LT 2 & 3850 L 7 B el
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if FEFFFIRL S EES
HEEF—ABRTS
if B gl 0 T SRR —FERER - B
LBl OEES BT 2
HHI GDP OFEEFTS.
end for
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1 v 1 1] & 1 =} 1 = 1 1
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1 1 1| EEEER N 1 1 1 N 1 1
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4 .Design Concepts

4.1 Basic Principles:

ABM (1T X D HSRIZHENT, BIEE T OHBBRICE > TR BARERNRA N = A L%
O T 572D, E7 M IKISS R ICESETELET I ThDH T N
VEEINTWDI[2,3]. —J, £70IE, MEET L7 nBiRRHEIND D0 E
RETOERNPEE I N TORITIUTR S 720,

AWFEILABM OET NT A L OHEL 2 D& L LT, BT /UEE, ROFEI AT A
DOREEIZER OBIRN B 5556, NLEE Y AT LAORBENBLFES AT b OYREE & Hi
T&EDLWIHrRldlich D EEZD. ZOBRIE, ET/UEISNIEV AT ATEBWTABET
D~ BRRFBRRN R AT AO~ 7 nfRFBGE L AREICFE LS D W ERTRRIZ, &
AT LORERBER PN FEY AT DOWKER 27 L TWDEEXD I ENRTED.

Tebb, ABM7 7 n—F T, d%L T 5~ nBlRICED 5 ERREFEOTEIL
—NVOBERE LI ANTHEZET NV Ea L Ea—F FIHEET DD, ZONTHEREY
AT LERUFHETEEL CER T~ 7 0B AREINS L 2ICT57Di2iE, AL
FERET VAR 2 BEREEROHEBELCZEOITEL—L, TRbbET EENFEY
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AT LEBRELEZLOTHHZ EBMBO TEETHY, BT /UEENFET 2T A LHELET
HIUTFEV AT L EFEO~ 7 n BN N THBICBO TR EIND EEZ X b5,

EFERT L2~/ uBI@R PSS L HICT 5720, NEASRET MEEZH 50N
TH5ZEE, OOBERNOAEZEET Ay br— /L SN REEERZBR YIRS Z L
EVFERTHZENARRTHY, TOFRELTEET LI aBRNEL AT AITBW
TRAIREND A=A LEHLNNCTHZ ENAREL EZ BNRS.

4.2 Emergence:

ARIFRITRTE > AT DR T D8RS, EEHFSOREN THEN = —Y 2 O

RRFEHATEY & Z O EIER NS, MECAFER, GDP, &4, R AHE RO R
DFERDBNERIZEND.

Hr—x » NOITEHHANTEL L2 BNt > TW D23, ZRE o RiEEZEHIpI
LS NT- B CRLERIC K » CHREMEZ R D, TORERRED FCITEi+ 568, MAIC
B DREEZRESE D, #-oT, AEHICBVUIENENRE R EER TGS
NEFED, ¥R, FLEECERNELD. HEEIFEHE L L HBT2AEEED
IR L > THMG N B 0 4TI E{L T 5.

INLORERREEZRA LDV oy FOZNENORFIEBOFME, HFRED~
s uZEEBAPBEESND. ETo, HEEOBEMBEICHKENEL, BEDOT ERWHEE D
ERE, A OMiRE EE A O BN D .

4.3 Adaption:

U747 —LIREEER TR OHEGICBT 258 EoNE Bl & LCml & R o
SRR DG 2 R, B oS ITEY, AE RN R OEEOKE R
FEELTRATLIEICE-oTHHOTREZ WL, BRG0S0 HE &
ik 2T 2. 2O EIZL->T, THEROBBLZOFTEED F L K E ot
DORHFFIZHRT LT A EIRT 5.

Fio, REIWZR2NSEEICRT 28s & UL, EMRICHES G oFmE NS, A
B OEFERE ZRIHRE, BAICL > TN, £7o, MEICL > b ESELZ LIk

TS 5.

YL EORRIZARE T L OREEIINEEIE A =X L ENET 5.

4.4 Objectives:

HEEITIBY OIHEIILDOZBITHIBCB T /L2 EHE L, 72, BEOHMEZ BN
ELTHAERE 21T . £, AEFITBF O ZRAET S 2 L& AR/ DA RE,
B RRE 21TV, REIPICITRRGIRE, g0 3EZ1T 5.
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4.5 Prediction:

UT A7 —, MOFEERER TIET 10 Sl ApEROIRGE &) D B OFE A2 TR L,
EEREZRET D, ZOR, AERITRGOERIINFEEMRD 5%LUMNITINE 5 &L 51k
ETD.

o, AERENZHEBT OBIIEEOEREICE ST, HiHOFERLE THITS.
TETHOMR, LPERD OB LE LI LS8, SoICRHRE, BEHloxh
ZNOFTIEZDWTELED B ARG Ot > SRS TR ZITV, KO FRER &< 72 D ik
2RI 5.

—77, HEEHEIMRATHICBWTHEYOEERMNZ A EEOKRUIKH LT, £0
ALK CORRMMOZE), B IRIEOFIGRA O HRAl & T LR E 247 5 .

4.6 Sensing:

RKET VI EICAFEE D TIGOFEEICK L TR EIT .

V7rA 77— RBHEEEIIEMO AT ORMTEREZBITH Z LI ThHGoFEES
BT 5. 7, RERFORIZENO ABEOBAREZEM L, o TEFERE DOBA L % K
T 5.

4.7 Interaction:

AT VITLLT O EAEH 2 F .

FEr—Vxr NOEBEITENC X o THEER Ok & AFEEORBITEINELL, TOfk
B, HFx—Y = FOMET 2R ORESCENEILT 5. £, FEHAEESR Ok & 4
PEEDFERREN Y T4 7 — Ol E & OB BIREICHELY RITL, HEMOE L
BT HZLICE->TYTA T —DFEOFTENEL, JFEHEFES Otk & AFERED
HERENENT D,

EHIT, ZOMAEHOBR LIC & > THEZITEFERTDILRZITY, REKE, %
WITERIZ L > TGl T 28 S8EN 2T 5 2 LIC K VIEEITE), s ot
FOTENET H. TG OMAEFEHORRE, itk EREeRE, EERORINE L
2O GDP 25 OSBRI AN BN D . £z, EER OBRMEEIC L » THRHS 2k
WS OHRADOENRZEL, HEE OMRAERE DOBRIRPLE(T 5.

4.8 Stochasticity:

AWFFEITT—2 = bOYIIIE, K OITEIERF OPREICHERA R ER 2 N1 5.
YIialb—Ya rORICET—T = b O A OREELIZ OV TIHRE O FFH N 2>
LEBCTERTH. REMRFIE LT, =—V = NOYIMES, HEEDHEHE L LT
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iR oo —yxr b, EERETONHOES, LEEP TR GFE, APEHR O )%
REBCTERT L. b OEBIT—RRELIIC L > TERT 5.

7, WMEREOTE), SWVIXY TA T —0AETE) FMEIOBE) SoR—2A4 70
T—Vx v hOR—OITBINEFIZEY, ITEBIEEZ IR L > THEX TR LS E 5. Ak
I, PRAEAEPER OBRMZIE, FEHSICE O TRAZEIDNEE L E S 0@ 13855
Ko TERIRT 5.

DT, AFRIZBNWTHEE ITEAMOBE ORBITA L L Ciras sl LIHEM O
BEZ1T 5. Zok, sl I THGHEIIAA T 22HESFTS T 2HEG TED, HEZ T
HT B ITEHEIC L > TERTS.

4.9 Observation:

ARBFFEIE~ 7 Rt F R 2 B L, W27 0.

AWFZE T, BERICET—Y = MIEAE LT A THEEPIFRELZTOE, 20
ST =2 2R L CATREE T VN OEREERR 2 BT 5. £, #x—Y=F
IR, EEFOTEIZIT o BRI, TN ENOEERERE LITER e e L, B
RICENL DT =2 3T 22 LIk - T, AR, HEE, AR}
BIffiks, EROME, A, €OWORMIE R, i, EAREEOT —7 245
+5.

Z OFEFEMBEER, W TEIROT —Z 2K LT GDP, B, ~x—H%7 T A, F)
B ORI, BEREOGIHEFEORFHEZBINT LS. ZNLO/MET —ZOEIFT I =
L—=2a VR TRICT U 7y b L, SEOEITICHNS.

5 .Initialization

TUT 4T A DORREERII= T 4 T A NERR SN D & X ICHIEEN D, KIREEZE S
OUHEIZS I 21— a VORI L > TREATEODEEDY I 2 L—3 3 VE{EICE
T D.

6 .Input Data

AEFMIT—Y = bOITE & ZOMALERN b~ 7 nBR 2 FHET 52O KA X
IRETNAEE AT T 5720, EEMR~ 7 nBROXE 2 xR 45, 0D, Kif
FIIBRFEORE 2T — % 2 6 U Tunzgu,
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7 .Submodels

71 HGREHIBEPILE LEEERNLGEFEEE
7.1.1 EEHEHEYTETIL

iR By 77 1% 2.4.3 (1) OO HE 7TV ERCNETH DS, idikzE
M3 5.

712 BEBRYITETIL

BRMWERY 7 ET 113243 (1) QOERWERY 7ET NV ERLNAETH L%, bz d
5.

al

7134 TSAFz—YTETIL

Y7 IAF 2= Y TETNE2430Q) QYT IAF=2— P TETFTNLERUNET
DA, LREEAKTD.

714 £ERBIMERBRESTETIL

AFEMEIIERY 77 1L 2.4.3 (1) QOEFERIIERT 7ET LV ERCNETH D%,
LR 2B IET .

715 5 @HIEYIETIL

ST 7 ET 3243 (D) @OETHLEY T ET NV ERLNETH LA, bz d
95,

al

7.2 BOER - XHBREYTETIL

BUM OFL - SCHBERE Y 7 £ 7 /113 2.4.3 QD BUF OB - SHidsE Y 77 L ERICN
BTHD%, bz EWT 5.

7T3%XFTEYIETIL

MATBEY 7T T 243 Q)OMAGEY T ET VLR LNETH D%, stk &
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Appendix 2 ¥2alb—3>7FAJS5LREIZDONT

AT LT N a2 B a— 27l Ak CEELCVIa2L—Y gy

ZIATTDH., arEa—F7u T LAOFERE LIS T, KFEOT 177 NI D)
DEWEBRDT- DDA T V=7 N Fo—V =z MIMEETHZ EICE Ty alb—Y
3 DFATEYR—FLTWD. DINICHRGEM TSI 2 AR T 5 WG A
Tz NDOEZ TR

LIEHREES S ADRE

RUTIIGIC BT D EARKECB T 2 HEREHEA T V=7 ML, FHE @%Eﬂfét
DOFREERST DA77 b, RORFHEREZEHT 247V =7 MGMTTISIC
Hé%ﬁé%ﬁ%ﬁé%ﬁ%ﬁﬁf&m&bﬁﬁﬁb,%ﬂ%h@%@&?x,xﬁ77
AMNBA TV =27 NEERTD.

RWFEA T Y = 7 MIAFEL OEFEF RS, S0 TTHE A O E TRE R AL
THET—Vxr MR SRS, Fo—V = MIMEATHIRGHEAS 7 V=7 FE2EDT-
BRFEEAN L MLERRBFEA T V7 M7 7B X LIEFREZBUST 5.

£, 2HA TV FEF TV Mo ToORA SRS, %:—ylybi%
mORTE, BEA, RERE, HIrSSORFHMTENRET 2EICRHA T V=7 MC
AL, SFMTEIAZRERT H. £, TROWE, nﬁl’ﬂﬁéﬁﬁ@ﬁ%ﬁ%@iaﬂﬁi&_cté%‘ﬁ
RENVBERBICEHAT V27 MCT78AL, HEOREEZRBMTS.

IO OMICEHATIZIGIFF L OREBEZRGFT OAEAL TV FERAL, HT—V
= v MIEITITT e 5 I - A, SWIFERITEA - IREEIT O BRICRIT=— Y =
N LTHEA 7Y x27 MIT 7 BALTEREZIG L TRV 2175, £, s
TOFRENI A FCT DI DITTIFAAAET AR L, ik, TEEOEHRA
F O E 7 A7y NeiGIMRE T 5.

RGfES T b
BGHEA T U 7 MIYFREFEEHS T2 DI T, REHFO=—Y - MID %
AL, EFEENMEAT LIRS TV =7 MIES bICERME, BUEEER, MEFEE
@E@@ﬁﬁ&m_xgﬁﬁﬁ K OVEFEGTHItS O A pEECMiAE, F7-, EPEREIIEK
A FEIE IR, YHLE @®%E&E,iwi% EXRAT D, RIS, HEEDMEAT
% @ﬁ7/;7kié SRS 2RO E A, SOWITBEORE AL E OIRIE A
RETS.
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fr—Vmy MR, SORMAZEE LERAIICK LT, BYORELRET S
fEFEA T2y MIT 7 BA L CEEREEIT.

SEtA TV b

KEHA TV = 7 MIIWNEICHERR, EECR, SEcRE, BEEEHESEARET 5.
AR IZSFH IS 2 PE D TTEV S A LTZBRIZ, B0t EnoT —2 2NaT 51t
RT — 22RO TR R ek L, iRT —F EEBITHERT —Z 2T 5 2 &
Lo T SN D, RFHA TV =7 PRIKTER RO — 7 o A% L FITRT.

1. ==Yz NOSFHEEG] (EORTE, WA, £, 5033, &iHkE, $17
Hrde, EANSE) DOFAE

2., T—Vxr MIRHA TV MIT 7B RAL, BEINEDUE AR T — & ([T #
L THRT — £ G T D

3. DA T V=7 MIHIRIHERT — 2 Do REIETIRZ/ERT 2 (Z DR, BEET
RICHTE LR WEHE 23 H 255132 IR B 2 4T %)

4. EERTRE, HRHEELZREE TR D ERT 2

2IEBEERI SAOEMEH T VA

AR E
1. JEEHY ORGFE ID, WEMOREFEID 22N EiLT v X LA THRET S
2. BWHEMRERIST DY RGFE ID 2 7 o ¥ A TRIET D
3. UT=—T = FNEAERT D
cxz—VxNID, 2=V NEATID, BAAEEZRET S
R ABLEE T A= N7 X NTRET D
CREIAT V2V FEAR L THIRE CEE o REHERE IR T —Z IRk T 5
4. JFRVEEE -V FEART D
cx—VxMNID, 2=V NEATID, BEAAEZRET S
c WIRABLE, TAGE NNT A =N T U X A THRET D
c NTA=ZTHZ b AT Re e - T, AEpE rTRE R AL R oy 0 B i il
FT7V s AR LA TV 27 MERIIAND
RAETHREFEA T V7 MTT X A TEIR LML ID 258 E L, X7
A —Z B, BEREOREERET D
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TV MIAFO=—Y = N ID ZEAIL, ST —Y = FOWERIC
JeA TV NEERRT D

DEHA TV = NEER LTI E CEE o RFHER AR T — 2 ICitik 35
V74— —V =z NeAERT 5
==V RNID, ==V "NHATID, BAANKREHRET D

- MR EELE, THEE T A—ENLT7 VX A THRET D
c NTA—=HTH R BT AR TR HE © T, AR e S AR O B Al
ATV VAR LBGEA T V2 MESIZAND
RAETARGFEA T V=7 M7 o F L CTERIR LI E MR AR ID & s 9 5 ek
HRLGLFE ID 2% E L, /3T A —Z DYk, SRS ORELZRET D
TV MCHEOZ—Y = FID AL, It —Y = FORNERICA
JEAT Y = N AT S
DA TV 27 MEAR LTI E CEE o e aiHER AR T — 2 ICFEiR T 5
. RIEAEEET—V 2 FEAERTD
=Yz RNID, ==V M ATID, EAANKERET S
- MR A BLE, TEEE T A—INDL T VX A THRET D
s NRTGA=HTHZ BT, 1 WIOBRAEAERE LIR, X ORMN 2% ET 5
YTV MZAEHODZ—V 2 NID ZEAIL, T —V = FOWERIZ D
JEAT Y = NEAERT S
c DA TV 27 MEAR LTI E CEE o e aiHER AR T — 2 ICEEik T 5
. HEFED—V o NEEKRTD
=Yz MID, ==Y AT ID ZRETDH
- MR BLE, TEEE T A—INDL T VX A THRET D
s RTA=HTHZ LTI R TR A1 > T, BB TR Y AR O Bl
A7Vl MEERLEGEAS T Y2 MEAIZIAND

RET LGS T VxS MIRT A—=E NG T X LN THHOBEREZHRET D
YTV MCEHOT=—V 2> N ID @A L, $T—Y = hONERIZ
AT Y = NEERT S
CREAT V2T FEAR L TR E CTEE o R FHERE R T — X IRk T 5
. BEME L HEE OBROYIMERE
(7)) HEFEO=—T 2 MNID #HBEHF=—T = FIDEAITAND
() ST —T = NIRRT A—F TRESNTEAABUIIES TT U X DTIHEH

TV FIDEAPLT—V=r FIDERY L, SYTT—Y s PR

TOHREMEBLRGIIRET D

FIFFIZERI T =— Y = M L > GERIEIN T HEE I IRITO—Y = NID ZJEH

S LCRETD
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(V) BlEEEHET—Y = MIRRRICEEE 2RI 5

(=) FRMEREH = — = > MIFRRICHE S 2 RHT 5

) VTAT—x2—V = MIRRRICEEE 2RI 5

W) BZBVTAT—2—Y = MIIDHIBEICEHFET—Y =0 MUER SN TICR -T2 HE
Fr1lo—Vxr NPOREMTS

() &

RAfEPES, REEESR, VTA 7 —3RMEEED 1 FHOHBRET—T =

FaREHFr—Yz P LTHRY, 1EROHEET—V = FID 2R EE T
—Yx=MID & LTREETS

9. V747
v &Kl

—, BRHEEZED{T—V = NIRRT A—ZOWIEE, EHEDOEN IR

ZUCAEFERNO ERMEE FHE T 5

10. VFrA 55—, JFEBHEEZIZVIRIOMOEFERICHOWT, AEERDO FRES 74

PEZITV,

BRITH

HERE LT 8IEIC T A — 2 TH 2z b=k 25k ET 5

1. WBEEAD LT A DT —T = | O 2RI 5
(7) C,1xH EOMBE T - THYTH B k% 3l

)

@

C,iXHEBMMEATLRGFEAT V=7 MIT 7 2A L, BEDYERE O
BEE & A O E I & F BT 2 2 2 MRS 5

C, TG T 78 AL, lilky 747 V=7 Fh DA BEF O ik
HaNET S

C; 1385 OFREFE 5 2 20 & R RS 2 DREA T 2 Bl (L fE &k
PEF T TR ARG D
C,iTHHCT 7B A L THR LR DM ZMAT D
IITCHBEAT Y2y NI TSN OHEEE~BE L, RRIER
& C; BB ORI LD
C,\ZBEPRATORFAT V= M7 7 ®AL, AL EHE
R —Z IRtk 3 %

FARICE DA SN AER B BRAET 2R AT V=7 MTT 7k
Z L, WAL E S 2 aRT — 2 Ik 35

mi ﬁﬁ#éwﬁﬁ%&ﬁf@%a%ﬁ%ﬁ@bf,@%%ﬁﬂ#éé%
N DG EIIHEDOIC

2.éf®%%ﬁ®ﬁ@ﬂ%7bf“@fﬂ@lmﬁé
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HE R AEETTHE
1. VUTAT—8HAMNET U Z NI TA T —R&@RT 5
(7) Ry ZAEGHEATENCAE » TR TR A pE & L Ak 2 IRET 5
O BIIRATLIHLEA TV MIT 7 AL, YEMAMIIHT 2B
afitk, A E ToORTE, RUBHEDERZINET S
@  RyFAEPEFHEATEN LV — WZHE - Tfids & AR ERZIRET D
Iobx, BFEAERLEFENOTHSOFERN LML, LizRintEo
APERENIER B RIRE 7 7 71k %
@ RiIIRATLHIETCORGEA TV = FOWTAER LIEZIRET D ET
QL Q%M KT
(1) B3I e 7 7 v 2 LRI 2 EEH T 2
O ®WEfEAT7 Y7 MIT 7 BAL, SRR OV TR AR E R

WwEDET 5
Q@ Mik&F 7 ATV =r MIT 7 A LKLERIFENL RO & 1582 I
T3

@ B AT D
1. Ry 3B 72 R A D s & e b 22O EUBHY (B AE & AEPER & 500 D itk
Bl BRI 5
A Bii3REHM A2l AT 5
T CHHEREHY ORI A T Y = 7 NIRRT NS By ORAT
LRGFEAT V27 MIBEIL, BESN B D iR A A
L7z FRHEES WICBET 5
Fo, BN ANET 255387 0B ALIT )
B) RIIHEMNMEET AR AT V=2 M7 7821, BEALZELE
XM EIRT — 2 IZFik T 5
C) FERICHELDEEA SN AES WILBEDPRET IR A T V=7
MZTZ7EAL, BA LR L I ERT —Z IS5+ 5
i, RiIIETOAEEMRERLEICOVWT 1 280 K LM OBE 217 9
(V) Ry ZHEM 2 EFET D
O WA T V7 DY TEO AR & &R 2 BT 5
@ MEEFEHRICE-T, WERYA T Y= b (WSS, EEEE S, Ik
ZUREE) BAERT S
ZDLE, HEM - ODEEIZOZREIY o0& HE L, HE LIZEBAT
T/ MIMEEND
Fiz, FEHE N RET 25A 13T OR R CAELZIEIET S
@ HBETIHITRTORBFEA TV 27 M- TD, @&V UAEEEITD
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@ RIIBIVRETISFAT V7 M7 7 BAL, FEEL, HBEOEER
HEOKREZF EL, ®REOEFEIZOWTERT —ZIZdk 75
() Ry 3APE U= L 2 B M G I B B+ 5
CF) RjXHEM TS A ET 2 B OBk 2 747 Y = 7 N Offiks, 1R &% EHT
va)
2. BCOIVTAT—DITEINRK T LTORITIULLIZED

JRHH I RATE
1. BRHMEEBRERND T & MIREHERES W3 RT %
(7) WHIAAERERHEIATEN AL > TR FE oD L pE & & Ak 2 IR E T 5
O WA TLIHMREAS T Vs MIT 78R L, BHRMAREICKT 2850
afitk, A E TolRTE, RUBHEDERZIET S
@  WHFAEERNEATEN L — Ve > Tk & RARAERER ZIRET D
Zobx, AFEAERLEFENOTHSGOFERN LML, LizRintEo
AEPERENIER B RIRE 7 7 75k %
@ WiIhAIT 22 TORGES TV =7 bONWTAERER LMK EZRET HET
QL Q%M KT
(1) WiIERET & e %

O WA 7Y =7 Mo LR AEAEREZIRGT 5

@ WEREEHIZE->T, M A7 =7 b (WaiEE S, EEEED, itk
by BAEKT D

@ EPEFRERT N TORGHEICOWTAEEZIT

@ HAEMRAETIRIAT V=7 MT 7 vAL, FEEL, FSiiE OB ER 5%

OREEFEL, ®EOAEFEICHOWTHEER T — Z 12tk 5
(7) WiITAERE U7 i % OB M i o B B3 %
(=) WHRHBEM TGS D WORNkE 2 747 Y = 7 N Offiks, 1EE &4 BT
%
2. RTORBHAEFEROITENK T L TOWRITIZ1TICED
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RIFRE
1. BVTA 77—, RORBAES CRIFEREDOEERELIToIT—Y 2 FOHFNG
PR ESRME 2 ZLCnbdo—V =0 b ID 24375
(7) BRI AEFES B IR ERERBRET—Y 2 hOFRNL T VA ATl ==V
~ & IRT %
(1) B ILER LB REERRE=—Y 2 FOBRAT DY MEOR LY 7 %
DR ZIFE L, BiFE M SR EREERRET—Y 2 ME EI2&
% 3Hh D
ZDLE, EITARELRTICED LSRG IEREZART —Z 2R L, RIiFEHRE
BRRETD—Y = MIERHEE ISR D 2 BB E#RE R T — 2 15k 2
() B EpEE O 1 WIOAEPEREN) D EIRICET 5, B MERRHHRE 217> TR0k
EEEERRED =2 bR 0I5 FT (7)) ITRD

1. EVTAT—TCRHOERIREEZIToT-=—V =2 MIRAEA T V=27 b (2=
= D, BUERM LT3 578 O ERE D)) AR L, 7Bk NE
FTV el NEHRETD
2. KL COOMHBEEAND 7 VXA MMIHBRET—V 2 b C %8 IRT 5
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