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Population

Labourers

Craftsmen

Merchants

Local Authorities
TaxRate,

MarriageMarketNorms, 
MarketRules,

...

Commodities, Money
Prices, TaxRate,
MarriageConfirm

Money (from GoodsMarket),
 LabourSupply,

 . . .

Goods, LabourRequest,
. . . 

Taxes,
MarriageInfo,

Contentedness,
Prices,

. . .

Money (from GrainMarket),
. . . 

LabourSupply,
CommodityRequest, Taxes,

Contentedness, MarriageReq

GrainSupply,
 .  .  .

(from
Exp. Frame)

(from
Institutions)

(to
Exp. Frame)

(to
Institutions)

Immigration, Deaths,
Contentedness 

Emigration, StateInfo,
Contentedness 

Immigration, Deaths,
Contentedness 

Immigration, Deaths,
Contentedness 

StateInfo

StateInfo,
  . . . 

Emigration,
  . . . 
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Institutions

labour market

consumer good 
market

taxes

puplic opinion

marriage market

grain market

Goods,
GoodsRequest

Grain, GrainRequest,
GrainMarketRules

Taxes,
TaxRules

MarriageRequest,
MarriageMarketNorms

LabourSupply, 
LabourRequest,

LabourMarketRules
LabourSupply, LabourPrice,

Money (for Labourers)

Grain, GrainPrice
Money (for Merchants)

Taxes (for L. Authority),
TaxRate

MarriageConfirm,
MarriageInfo

Goods, GoodPrice
Money (for Craftsmen)

Contentedness

(from 
Exp. Frame)

(from
Population)

(to
Exp. Frame)

(to
Population)

GoodDestruction

GrainDestruction

Migration,
Contentedness

GoodPrice

GrainPrice

Contentedness

LabourPrice

MarriageInfo
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CognititveComponent

 tellPercept(state:AgentState,input:SpeechAct): void
 chooseAction(state:AgentState): void
 getIntentions(state:AgentState): Vector

WorkerCC

 calcLabourSupply()
 calcGrainDemand()
 calcGoodsDemand()

CraftsmanCC

 calcLabourDemand()
 calcGoodsSupply()
 calcGrainDemand()

MerchantCC

 calcGrainSupply()
 calcLabourDemand()
 calcGoodsDemand()

LocalAuthorityCC

 generateInput4Planer()
 adoptPlanerOutput()
 analyseOpportunities()
 filterFacts()
 startExternalPlaner()

CitizenCC

 checkBirth()
 checkDeath()
 produceGoods()
 consumeCommodity()

StateList

SimpleAgentState

Agent
+cognitiveComponent: CognitiveComponent
+deltaInt(state:State): State
+deltaExt(state:State,elapsedTime:double): State
+deltaCon(state:State,elapsedTime:double): State
+lambda(state:State): void
+timeAdvance(state:State): double

PlanningAgentState

AtomicModel

GroupCC

 tellPercept(state:AgentState,input:SpeechAct): void
 chooseAction(state:AgentState): void
 getIntentions(state:AgentState): Vector

PlaningCC

 chooseAction(state:AgentState): void
 tellPercept(state:AgentState,input:SpeechAct): void
 getIntentions(state:AgentState): Vector
-qualifyFact(fact:QuantFact): Fact
-quantifyFact(fact:Fact): QuantFact
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NgL�JGÝEDGLO>gcfT�L�J\B+DGL[J\T�HSL[>IHU_!FMNgl�_bD\Ü6_ODmL�JGT5DGL[J\T�H-_[?¡FMj
jkFMßODmL�JGF@_bNkLONgckT�jkFMßODmL�JGF@_bN¡W[DGT�Û
HUÜ6T�l�J\FMÙOT�>MÕOh ��T�J�ßbD\_�R5JGB¯DmL�JGT�H�?¼_bD�L[>M>uLOl�J\_OD^ßbD\_bÝEÜgH5L[DGTÀßODGT�L[J\T�D5×�T�DG_gWfØ6T�l�LOÝgH\T!F@N
ÜED\T�Û jk_fcfT�D\NkJG_�R^NgH-BEFMßOB8cET�L�JGB8DmL�J\T�HScfÝgT�J\_�ØgLOcp>MFMÙyFMNEß�l�_ONgcEFvJGF@_bNgHSÝdHUÝgLO>@>MÕ
RCT�D\T
l�_OjkÜ6T�NgHGL�JGT�c¯Ø`ÕpBEF@ßbB¯FMjkjkF@ßbDGL[J\FM_ON+DmL�JGT�H�h`úûFvJGB�LkH\>@FMßOByJG>@ÕpßbD\_�R^FMNEß�Ü6_OÜgÝE>ML[J\FM_ON
J\BET5HUÕfHUJ\T�j DGÝENgH%HUJGL[Øg>@T�_�ÙOT�D¥J\BET5l�_bÝEDmHUTC_[?dñOð�ÕOT�L[DmH�h�e�>M>yÜgD\FIl�T�HuL[DGTCH\>MF@ßbBbJG>@ÕÀßbD\_�R5Û
F@NEß�R^F@J\BgF@NæJGBET+H\ÜgL[Næ_[?�ñOðQÕbT�LODGH�h¡e HUFMj�Ýg>ML[J\FM_ONæD\ÝgN�_O?�ñOð¯ÕOT�L[DmHÀ_[?^HUFMj�ÝE>IL�JGT�c
J\FMj
TCJGLOéOT�HuL[DG_OÝgNgckã�ù�j
FMN`ÝfJ\T�Hu_bN�L�Ü6T�DmH\_ONgLO>bl�_bjkÜEÝfJ\T�D�ì|õOõbõ�Y���×OW
	:T�NyJ\FMÝEj�� � ��W
ã�ñ[äbYZè�]�e#YÆò�h���N�_OÝED�T�ÞfÜdT�D\FMjkT�NyJGH�HUFMj�ÝE>IL�JGF@_bN�D\ÝENdH�HKJmL[D\J\T�c¯R^F@J\BÆñOùOùbù�>IL[Ø6_OD\Û
T�DmH �¥BE_bÝgH\T�BE_b>McEH�W¥îbùbù¯l�DGL[? J\jkT�N � HÀBE_bÝgH\T�BE_b>McEH!LONgcæñOð[ù¯jkT�DmlmBgL[NyJmH �¥BE_bÝgH\T�BE_b>McEH�W
R^BEFMlmB�Ø`Õ8ÜEDGT�Û�FMNgcfÝgHUJ\DGFMLO>¥HKJmL[NgcELODGcgH5D\T�ÜED\T�HUT�NyJGH5L�?°L[FMD\>MÕ8ØEFMß
J\_�R^N¡h
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JGBET�J\_�R^N+FMN¯J\BET(L[? J\T�DGjpL�JGB+_[?:L
>MLOD\ßbT�Û�H\l�L[>MT
cfFMHGLOHUJ\T�DCR�TÀHUFMj�ÝE>IL�JGT�JGBET#ØdLOH\T�>MF@NETÀHGl�T�NdL[DGF@_�cET�HGl�DGF@Ø6T�c¯L[Ø6_�ÙOT�FMNgl�>MÝgcfFMNEßpL(jpL��K_OD
BgL[DGÙOT�HKJ
?°L[FM>@ÝgD\T¯J\BgL[J8HKJmL[D\JGHkL�? JGT�DkJKR�_´ÕbT�L[DmH�_[?�H\FMj�ÝE>IL�JGT�cçJ\FMj
Tbh-à5BEFIHkBgL[DGÙOT�HKJ
?°L[FM>@ÝEDGT!FIH�DGT�ÜEDGT�H\T�NyJ\T�c+FMN�J\BgT�jk_fcfT�>¡Ø`Õ�LkÙOT�D\Õ¯>@FMjkFvJGT�c�cfFIHKJGD\FMØEÝfJGF@_bN�_[?�ßODmL[FMN¯J\_
J\BETÀl�F@J\FM×�T�NgH5cfÝEDGF@NEß�BgL[>@?uL(ÕbT�LODSR^BEFIlmB+FMN8JGÝED\N+ÜED\_fcfÝdl�T�H�L�H\T�ÙbT�DGT^?°L[jkFMNET�éyFM>M>@FMNEß
L[>Mj
_yHKJQBgL[>@?�_O?�L[>M>À>MLOØd_bD\T�DGH�hCPCl�_ONg_OjkFMl�L[>M>@ÕbW-JGBET�l�D\FIH\FMH¯FMHQDGTK�gT�l�JGT�c�Ø`ÕûHUJ\DG_ONEß
ÙXLOD\FIL�JGF@_bNgH�_O?�J\BET�ßODmL[FMN�ÜEDGFMl�T�cfÝEDGF@Ngß8J\BgT�Ü6T�DGF@_fcEH#_[?-ßbDGLOF@NZHGl�LODGl�FvJKÕ�ì°ô%F@ßbÝEDGT
ðOò�h
��NûJ\BET´>@_bNEßÖDGÝENûJGBEFMH+?°L[jkFMNET´H\T�T�jpH8JG_øl�LOÝgH\TÆLiÜ6T�DGjkLONET�NyJQÝEÜ`R�LODGcÚH\BEFv? J�_[?
R�LOßOT�HÀØ6T�l�L[ÝgH\T+L[? J\T�D�J\BET¯cfT�L[J\Bi_[?�LO>@jk_bHUJ�ð[ù��<_O?^LO>@>CRC_bD\ébT�DmH�>MLOØd_bD(ØdT�l�_bj
T�H
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Composition of Population
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L8H\l�L[Dml�T!ßb_y_fc�LONgc�LpÜ6T�DGjkLONET�NyJ#cE_�R^NyR5L[DmcQHUBEF@? J#_O?�ßODmL[FMN�ÜED\FIl�T�H^FIH^J\BgT�DGT�H\ÝE>vJ�h
eÈÙ�L[DGFML[J\FM_ON�_O?�J\BEFIH�?°LOjkF@NET
H\l�T�NgLOD\FM_8FIH�lmBgLODGLbl�JGT�DGF@×�T�cQØ`ÕQBgF@ßbBÆcfT�L[J\BZDmL�JGT�H#cfÝET
J\_ÆjpLO>@N`ÝfJGD\F@J\FM_ONi?¼_bD�jkT�DGlmBgLONyJGH�LONgcÖl�DGL[? JGH\j
T�NçLOH�RCT�>@> h:eÿl�_ONgH\FMcET�DmL[ØE>MÕÆ>IL[DGßOT
ÜED\_bÜd_bDUJGF@_bN¯_O?:l�DGL[? JGH\jkT�N�cfF@T�H5?¼DG_OjÿHUJGLOD\Ù�L[J\FM_ONQR^BEFMlmB�BgLbH^Lpl�_bNgHUFIcfT�DGLOØE>@T�T�öÂT�l�J
_ONpJGBET�T�l�_ONg_Oj�ÕbWOØ6T�l�L[ÝgH\T�JGBET�H\ÝEÜEÜg>@ÕkR^F@J\B¯l�_ONgH\ÝEjkT�DCßO_`_fcEH-DGÝENgH�H\BE_OD\J#ì°ô%FMßOÝEDGT
õbò�hEà5BgT 	 ßbÝEDGT�H\BE_�R�H5L[>IHU_dWOJGBgL�J^R^F@J\B�L
ñbð!JGF@jkT�H5D\T�ÜE>@FIl�L[J\FM_ON8_O?uJGBETÀT�ÞfÜdT�D\FMjkT�NyJ
D\T�HUÝE>@JGH^cE_
Ng_[J�H\BE_�RÃj�ÝglmB¯Ù�LOD\FIL�JGF@_bN¡h

��N¯l�_bNyJ\DmLOHUJSJ\_�J\BgT�ØdLOH\T�>MF@NET�H\l�T�NgLOD\FM_�R^BgT�DGT#jpL[>MN`ÝfJ\DGF@J\FM_ON+cfFIc¯NE_[J^L�öÂT�l�J�JGBET
l�_OÝgDGH\T5_[?¥cfT�jk_OßbDGLOÜEBEFIl5L[Ngc
T�l�_ONE_bjkFMl�ÜEDG_fl�T�HGH\T�H�WXJ\BET^ÜEDG_OÜ6T�NdHUF@JKÕ(JG_(cfF@T^Ø6T�l�L[ÝgH\T
_[?ÄjpLO>@N`ÝfJGD\F@J\FM_ON¯jkL[JUJGT�DmH5F@N¯J\BET!l�D\FIHUFIH�Wf_[?Äl�_OÝEDmHUTbhfê�ÝEDGFMNEß
J\BETÀDGT�jpL[FMNEFMNEßkñbñ8ã �[ñ
ÕOT�LODGHÀ_O?�HUFMj�ÝE>IL�JGF@_bNæÛ�LO>@jk_bHUJ(T�áyÝgLO>�J\_ZJ\BETQHUÜgLONæ_[?^_ONET+ßOT�NgT�DmL�J\FM_ON�Û�JGBET+>M_bHGH
_[?�Üd_bÜEÝE>IL�JGF@_bN�l�L[NENg_[J�Ø6T(?¼ÝE>M>@Õ�l�_bjkÜdT�NgH\L[J\T�c¯R^F@J\B�JGBET�NgT�J�ßbD\_�R5JGB¯DmL�JGT�H^_O?%JGBET
ØgLOH\T�>MF@NgT�HGl�T�NdL[DGF@_dhgà5BEFIH�jkT�LONgH�WgJGBgL�J�F@N´_ODmcfT�D�J\_¯H\Ü6T�T�cZÝEÜZÜ6_OÜEÝE>IL�JGF@_bNZßODG_�R5J\B
F@NQJ\BgTÀJ\_�R^N¡W`?¼T�DUJGF@>MFvJKÕbWEØEÝfJ�jk_bD\TÀ>MF@ébT�>MÕOWfFMj
jkFMßODmL�JGF@_bN¯BgLbH�J\_pØ6T!F@Ndl�DGT�LOH\T�c¡h
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ó�F@ÙbT�N´J\BET8H\FvJGÝgL�JGF@_bN´_O?CßbDGLOF@N�H\l�L[Dml�F@JKÕZL[Ngc�L�cfT�ÙbT�>M_OÜEFMNEßQ?°L[jkFMNET
J\BETp>M_fl�L[>-LOÝfÛ
J\BE_bD\F@J\FMT�HÄBgLOHuJ\_�cfT�l�FMcETSR^BEFIlmB(jkT�LbHUÝEDGTS_O?gl�DGFMH\FIH¡jpL[NgLOßOT�j
T�NyJ%L[DGT�JG_�Ø6T�cfT�ÜE>M_�ÕOT�c
F@N�_ODmcfT�D�JG_QLXÙbT�D\J�NET�ßbL[J\FMÙOT
j
T�cfFMÝEj
Û|JGT�DGj1L[NgcÆ>@_bNEß[Û J\T�D\j&l�_ONgH\T�áyÝET�Ngl�T�H�_[?SJGBET
cfFMHGLOHUJ\T�D�h ��N�ì°ô%F@ßbÝEDGTQï[ò�JGBET8FMNyJ\T�NyJGF@_bNgH!JGBET+>M_fl�L[>CL[ÝfJGBE_ODGFvJGF@T�H(cfT�l�FIcfT�ciÝgÜd_bNæJ\_
F@NyJ\T�D\ÙbT�NETpLOD\TpH\BE_�R^N¡h¡e�HÀR�TpBgLXÙbT�_bNE>@Õ�HKJmL[D\J\T�cÆR^F@J\BæT�ÞfÜ6T�DGF@jkT�NbJGF@NgßQR^F@J\BæJGBET
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ÜE>MLONENEFMNEß�LOßOT�NbJ �U>M_`l�L[>gLOÝfJ\Bg_ODGFvJGF@T�H\ë!FMN8_bÝEDCH\ÕfHKJGT�j�WbF@JCFIHCNE_[J5HUÝEDGÜEDGFMH\FMNEßÀJ\BgL[JCJGBET
l�DGFMH\FMH�jpL[NgLOßOT�j
T�NyJ�ÜE>IL[NçcET�ÙOT�>@_bÜdT�cÖØ`ÕÖó�DGLOÜEB 	S>MLONiBgLOH
NET�FvJGBET�D�J\BETQFMNbJGT�NgcET�c
NE_OD�_�ÙOT�DmL[>M>�ÜE>IL[ÝgH\FMØE>@T¯T�öÂT�l�JGH(_bNiJ\BgT¯H\Õ`HUJ\T�j�h�
#ÝED
L[NgLO>@ÕfH\FMH(H\ÝEßbßOT�HUJGH�LZl�LOD\T�?¼ÝE>
D\T 	 NET�jkT�NbJ^_O?ÄJGBET(l�ÝEDGDGT�NyJCJGF@jkT!BE_bD\FM×�_bNQLbH\H\_fl�FIL�JGT�c8R^F@J\B�T�LOlmB+_O?ÄJGBET(H\F@NEßb>@T!Lbl�Û
J\FM_ONgH�h¡è�ÝfJ(NET�ÙbT�D\J\BET�>@T�H\H�W¥HKJmL[D\J\FMNEßQR^FvJGBæL�H\FvJGÝgL�JGF@_bN¡W¥R�T�DGT
LO>@>-Lbl�J\_bDÀßODG_OÝEÜgHÀLOD\T
cfFMHGHGL�J\FIH 	 T�c¥WÄJ\BgFMH
ÜEDGT�>MF@jkFMNgL[DGÕæÜE>IL[NçH\BE_�R�H�WuJGBgL�JkjpL[NgLOßOFMNEßÆLÆl�D\FIH\FMH�FMH
L�?°LOF@DG>MÕ
cfF �8l�ÝE>vJ�JGLbHUéÂh�
#NET�T�LOH\F@>MÕQH\T�T�H^JGBET
l�_OjkÜE>MT�ÞfF@JKÕ+JGBgL�J�FMH�l�DGT�L[J\T�c�Ø`Õ�L�J\J\T�j
ÜEJGH�J\_
D\T�ßOÝE>IL�JGT
jpLOD\ébT�JGH�h � FMNEßO>MT+Lbl�J\FM_ONdH�W¡H\ÝglmBæ>@FMéOTkJGBET8DGT�cfÝdl�J\FM_ONæ_O?CJGBET8FMNbJGT�NgH\F@JKÕÆ_[?
J\BETÀ?°LOj
FMNET!Ø`Õ8ÜEDG_�Ù`FMcEF@NEßkl�F@J\FM×�T�NgH^R^F@J\BQJ\BgT!BE_bLODGcfT�c8ßbDGLOF@NQ_OD�J\BgT!ÜED\_OJ\T�l�J\FM_ONQ_[?
l�DmL�? JGH\jkT�NkL[ßyL[FMNgHKJ:FMj
jkFMßODmL�JGF@_bN�Ø`Õ(FMNgHKJmL[>M>@FMNEß!L�ßOÝEFM>Ic�>MF@jkF@J�WOLbl�JGF@_bNgHÄJ\BgL[JSL[DGT�cfT�Û
HUFMßONET�c
J\_
H\L[J\FIHK?¼ÕkFMNbJGT�DGT�HUJGHS_[?uH\F@NEßb>@T#LOl�JG_ODCßODG_OÝEÜgH-ÝgHUÝdL[>M>@Õk_ONg>@Õ
BgLXÙOT#HUBE_bDUJ\Û|JGT�DGj
l�_ONdHUT�ábÝgT�Ngl�T�H5L[NgcQR^FM>@>u>@T�LOc+J\_pcfFIH\HGL�JGFMHU?°LOl�J\FM_ONQ_[?:_[J\BgT�D�LOl�J\_bD�ßbD\_bÝEÜgH�h

Start

Finish

install(GuildLimit, Craftsmen)

raise(Wages) install(TaxFree, Immigrants)

raise(GrainPrice)

sell(Grain)

lower(Wages)

install(job-creation program)

-sat(labourers) -sat(craftsmen) -sat(merchants)  -sdr(grain) -sdr(labour) sdr(gooods)

sat(labourers) sat(craftsmen) sat(merchants) sdr(grain) sdr(labour) sdr(gooods) -own(money, nothing)

sat(craftsmen)

sdr(labour)sat(labourers) -sat(craftsmen)

-sat(labourers)  sat(merchants)

sat(labourers) sdr(grain)  own(money, medium) own(grain, medium)

-sat(labourers)  sat(craftsmen)

own(money, little)  own(grain, much) 

sat(laboueres)    own(money, little)
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à5BET�LOF@j0_[?�_bÝED¯DGT�H\T�LODGlmBÃÜED\_��KT�l�J¯FIHQJ\_ÚL[NgLO>@Õ`×�TÆJ\BETæFMjkÜgLOl�JQ_O?
cfT�>@FMØdT�DGL[J\FMÙOT
F@NyJ\T�D\ÙbT�NyJ\FM_ON�F@N
_�ÙOT�DGl�_OjkF@Ngß�cfFIH\LbHKJGT�DmHuFMN�ÜgD\T�Û jk_fcfT�DGN!JG_�R^NgH�h�e#l�J\_bDGH%L[DGT5L�öÂT�l�JGT�c
ábÝgFvJGTÀcEFvöÂT�DGT�NyJ\>MÕ8Ø`ÕkJ\BgTÀcEFMHGLOHUJ\T�D5LONgc¯R^F@>M>ÂD\T�LOl�J5FMN¯jpL[N`Õ8cfF@öÂT�DGT�NyJ^R�LXÕfH�h`YÆL[N`Õ
R^F@>M>¡NE_OJ�T�ÙOT�N�HUÝEDGÙ`F@ÙbT�J\BET(cfFIHGLOHUJ\T�D�h�
�?%J\BET�H\ÝEDGÙ`F@Ùb_ODmHCjpLONyÕ+R^F@>M>¡Ø6T�HUT�J�ØgLOlmé8J\_
L8cfF �pl�ÝE>@J�T�l�_ONE_bj
FIl!HUJGL�JGÝgH�hdè�ÝfJ#H\_OjkT(_O?%JGBET�j<l�LON�ØdT�l�_bj
T!DGT�LO>��UR^FMNENET�DGHGëk_[?
J\BETpl�ÝgD\DGT�NyJ!HUF@J\ÝgL[J\FM_ON¡W¥Tbh ßdh@WÂF@?SJGBET�ÕÆcEFMc�NE_OJ�>M_bH\T�JGBET�FMD!ÜEDG_OÜ6T�D\JKÕ�_ODÀF@?SJ\BgT�ÕÆLOD\T
F@N`ÙO_b>@ÙbT�c�FMN�J\BgT�DGT�l�_ONgHUJ\DGÝgl�JGF@_bN¡hdà5B`ÝgH#F@JÀH\T�T�jkH#NgL[J\ÝEDmL[>uJ\_+DGT�H\_OD\J�JG_¯L[N´L[ßOT�NyJUÛ
_ODGF@T�NbJGT�cQL[ÜEÜgD\_yLOlmBÆâ@ã�ùgW íyðXå¥DGL[J\BET�D5J\BgLON¯Tbh ßdhELkjpLOl�DG_[Û�>MT�ÙOT�>6H\FMj�ÝE>IL�JGF@_bN¯jk_fcfT�>uF@N
R^BEFMlmBøJ\BgTQébT�Õæ?¼T�L�J\ÝgD\T�Hk_[?#_bÝEDpL[ÜEÜg>@FIl�L[J\FM_ON¡W:TOh ßgh%JGBETZLOl�J\_OD'� H�ÜEDGT�?¼T�D\T�Ngl�T�HkL[Ngc
LpÜEDGFMl�T(cfÕ`NgL[jkFIlÀJ\BgL[J#DGT�H\ÝE>@JGH5?¼DG_Oj/F@NdcfF@Ù`FIcfÝgLO>ujkFMl�D\_OÛ jpLbl�DG_[Û�>@T�ÙOT�>ÂFMNyJ\T�DmLOl�J\FM_ONgH�W
l�_OÝg>Mc¯NE_[J�Ø6T(LOcET�áyÝgL�JGT�>MÕ+LOl�l�_bÝENyJ\T�c8?¼_OD�h
à5BEFMHSL[ÜEÜEDG_bLblmB�T�NgL[ØE>MT�H�J\_!jk_fcfT�>gLÀDmL�JGBET�D-l�_OjkÜE>MT�ÞkHU_fl�FMT�JKÕ�_[?¥LÀÜEDGT�Û�j
_fcfT�D\N
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