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REXRE RBMINEF BB IR E LXK FENFRFELNREFIS.

S\ IEB BN E T RS T NERNE, EBNE TN LRMNRERR. BRI
HED. REEH, TAMIRKES, THESSENRITN 4.

SRR E  BFIEETASIASRETHE DELRES. BREK. ALY
CRMEARETE.

FARUEBA(E MFIKEYRFENFERETHRE, BARRSHEER, DEFAYR. R
EHH. RENBNZRNSS5ER.

HRFE2RIERE EFMEETASINSRETHE, HEESHEE BRYRS 598
R NATE BRI R R RIER.

xR EZRZENFERUTESAEHELRNEAST, N EERETERRE, XHS%,
R DURT N E 2 K2 SEBR A LR AR H A

W RETRA

‘V NUE.' CAMPAIGN DATA

Your task

Tutorial 1 Session
Perform data pre-processing and transformation

- Dataset: weather,>
. Tool Ratlle —— Rétudio

- Optional: dataset- heart disease; Tool- Orange

Tip: Restart RStuio when
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X M 1: Bl 5&mE

vREEKR
RREE A ERARBELHBSEM, ERFIFOEE MR PR S EEE ®IRAYSCREIE,
IR

EHIRER, FERRES:

o BREBRENEIEE BHME,

o BEMEHHEENE, HERENESRNIE,
s EMEEMRENERGE,
EERMESEMIERASHRERFRIE,
HRAATHREA—ERENER,;
HRTASENEAMR,

R SRR A IEFAREM

v REEXR

RBER: BEBAEXIMRESNUL T BAERE FRRIIN—ETHRFHNEER
BEAR BEBITVYAEFIMFEEREMAANFEE., BUEESITT. REHRITH—
EERIR, WEIRESEFFY, FEFLEREMMANFATENHELZNS HMME
RRTEMAL

v RELGH

RIR 1 EAKIR 4:

BMERBEE—K 2-3 NHFBRETVIREN—K 1/\NEERHSIRES,
B 5: B8 1R 2/ MNERTVREFIN—X L/\NEEHSRE S,
iR 6: 3/NNEEWCIR (BE#H)

FMERFEIBHECAEE:
FHEREZIMEESTAEN /T E B/ NFEC 5-10 /hEY;
FAAREZIMEAE IR EZA/NTEC 5-10 /M)

AR :

o REEFIRE (PA)
o ZHATIR (hAR)
o U (DA)

v 1N B AR AE
s REHEHE (PA) 20%
o ZECIR (hH) 30%
o NI (DA) 50%
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RIAB BN E S R EMN T WHIRIR, FHREZREE:

Dr. E. Hrnjic (FIiMEEY X%, WHHKFEMARFA SHMNKBEIETERSEARR)

Dr. Hrnjic F 2005 FAM Z RFHRBERFAF LM, HLEAEHZKRE (2005-2006), HEEIL
HT K% (2006-2007) FMFIKEZAZE (2007 FE5) BEFRMBFIAL.  Dr. Hrjic
EREEFRASEESWRIRA L (CAMRI) WIHESRIR R Or. Hrnjic AR A ERE
KIWZEFUMNAANRGIFR, WFHANEHKRELT “WECEMIPO BiE: FEN
A PKET . TZETHEHARS -XERFMRETBREAF, RERREMAAQKX
FEMARFZHNERIRIEPBE T ZMRE M. O Hnjic RS LRT ZEMRLX, FH&
RE, BOM, WNARAFITE 40 R RZURBANEEZARSIW EH#ITT A,

viiHEE
R ORI NE
1 T iRE TiHSE: WBBE., SFLVREALAR
TR (1): HRESETE
¢ AT
¢ HlA9[a)R
HSIRE HWSIR (1)
HRRE WRIR (1) EFRAZ BFRHHE
2 T iRE TR (2): BFARES
¢ RESFIEH
¢ RBRABAK
¢ FWERASER
¢ RBRARFEMEE (CAPM)
HSIRE HWSIR (2)
HERE HRIR (2): BXEERBMATTEE
3 T iRE Zig (3): fTHERF
¢ MRS
¢ MHEE
¢ EEMETARE
HWSIRE HSIR (3)
HRRE IR (3): FIEBREENES
4 T iRE Tig (4): ASTE&FZF
¢ RAWME
¢ BREST
¢ WEFES
HWSRE HWSIR (4)
5 T iRE g (5): bR

¢ Eb4F T (Bitcoin)
¢ RFE(Libra)



¢ RRBTEFET (CBDC, Central Bank Digital Currency)
¢ BETXESEMNRER

HWSRE HWSFIR (5)
6 EAiRTE INBCIR R

X UMERBEAFZFBERLR, FAETEFRARERESY, ERRNERESIMLHORAZE.
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v REHR

RREEEATEEFHAERNARE, NEANEFREHPRBNBNZEMR, RENE
A ER, NEXHYREFIRAERPRMNRTT. NAMBAXEERRE. FETKFREE)
FREREBALHREF I ERRTBERAR, FERBERNEI-NEFITR.

FIWR

HEIRBERE, FRAMIZED:

ERX R, SEAMBF R~ HIFRRE
ERgAHL. R ORI LR T A IER R E A
ERinm it mx BRI

ERARNEETE SRETXRENTHENIERAREM
ERERPH R REIREMA TSR

ERERAH Y A

IR 55 TN

RBER: BEBAEXIMRESNUA T BAERE FRRIIN—ETHRFMNEER
EEAR SHEEZFTUYHEZRXTUNFE, AMRERNBNZELTUSM, B
BEMNHESE N EZTHRERRIMEINFE S,

RS

R 1 EHEBR 5:
BMEREE—X 2/ NERTLIREF S,
BMRREE K 1/\NEFHSR.

Bk 6: 3/ NIENTIR (BEH)

BMERZIBHECHMGE:
o FAERBZIMEATARIEN /B B9/NEFE: 5-10 /MBS,
o FAERBEZIMNEARR//EEI/NNEC 5-10 /B

v N RiHEIRE

 REHEHEK (PA) 20%
« ik (hH) 30%
« NI (DA) 50%

v REMHE
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Dr. E. Hrnjic (¥TIMRES X%, EMNBFESHAREA £MBKFHIIEFERSEARR)

Dr. Hrnjic F- 2005 FAM=RFRFEMFBE L AN, I/EHEML=KF (2005-2006), FHEHEIT
T KR%F (2006-2007) FIHFAKE KRS (2007 FE5) BEFRMBEFIAM.  Dr.Hrjic 2
EXREEFRAFEESWRIRA T L (CAMRI) HIFEERIR R . Dr. Hrnjic B 4
RETHZEBLNAANEFFR, W FHNCFHKRELT, “WECEMN PO Bk &HE
HALN M FREMNT: HMIETHEBRS -XERFIMRAEIIBIERE, RERRFENA
ARFENRRNFNEFRERSE T2 A, Dr Hrnjic REEHEERT ZRMRIEX,
FEXE, B, WHFRRFIR 40 FIRZUE BN ETBEF AW EHT T NEE.

Dr. KW. Huang (FiMiEEISI K%, #FKEIXFETEYEER BER)

Dr. Huang K E IR (NUS) HHENZRELSRFES TR MIEIHIR. Dr.Huang EEW T
HARFEFERE SR, T 2007 FREBLFM (FERS), 2002 FREFFEAMEFAN (5
BARS). o7l T 1995 F£M 1997 FREE SERFEF TREF TF UM SR T EIEN
T4, Dr.Huang B BIFEFT AN E Z KFBIRAREA (ERRS M2 47). (B4t
) F, MHNETERROEALERENF LD, BHFEE. FoMmeFH SRk, g8

Ms. C. Marcusson (FintEEy K%, itEVIZERE SEHEWARA)

Ms. Marcusson £ R EIE, REMBITWIHEEIT 20 eV VAR, HEXE, &
EH, #EEH, mZAHngEEmIekEERS ., Ms. Marcusson F 2019 AN T S EALTFH0
W EEFTIRITRIIR AR SC Ventures, TLEARE S EIFT/R M. Ms. Marcusson ZH MK E 3 K2
K EEAFZMIINBCEEL AT, hESRBRMEFE A, S eIH. HFEim
BN EFBNEFREFE . B 2001 42, Ms. Marcusson BRI E4 W FFRIEL A S B S .
EECMOAMNEREAN, tERHONFIFTING XS RE SRR . EMNEFTCHE (SC
Ventures) Z B, WEEEEERTT (StateStreet Bank) . Tmr=%R%T (ABNAMRO) . T=ErEH
(ING) Ffar= NN HEHE TR Tk,

THB=E

EH RE A&
1 TIRE WMBESE: WIEE. ZVIRELHE
TR (1) : S®-&REEEA
RIRFEF A N AT SR AT AR SRR T A&,
¢ Wirecard B9 6047
¢ SRR ELANE
HSRE HSR (1)
HRIRE  HARIE (1) . BRAASERHE
2 TIWERE TR (2) : X, ERERSEMNEFER™
AHEETHE X BRERARNEMAIREEELZTEFZAYTHNNA, #
RIEK T REEREL,
ELritMe. thEFRMERISE R nE R
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HWSRE
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3 T igERE

WRIRE
HRIRTE
4 EARE

WIIRE
5 T RE

WRIRE
6 T RE

¢ RRBTMEBFR

¢ RFPEETHR 1.0 FORFREETTR] 2.0

wmFIR (2)

IR (2) @ RXBERBTIEHE

TR (3) : MBEETHXEHBSRAIRME: KEEMEKIE

R PT AN X SR %

BARDEITNEMLTE ™ M

¢ KRR

[ r=) 4 7

¢ REREAIRIEAE)

wmIIR (3)

BRR (3) @ FIMKEFEENTER

FWiR (4) : RAAREMBENA: ERBHEASIHTUNRE
FRER RIS ERBH A SRITEF AR EIEMRN AR K EH >
7. REBEERRN X BORREAEBFITIE.

fBe

ERATRS

&P (X)o7 4

ATM F1534THY R E TN

FTINLR K H et X 52450 704

WSR (4)

FWiR (5) : REBEMATLERESHBFHEA

RRER RN ABEMA TS EESRPE PN, MERERE.
BirEH. MeEEMES.

¢ RITAIRRAESRPRASNNA

¢ BIFEFXH

¢ BEIERUAELT

¢ BIEMNEER

wmFIR (5)
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K Hi3: BEMTEHELST

v iIRTEHE LS
ARXPMERELLEAENNEL, BMTERRNEREINXERFREFEFTEEAMENE
BER? Rt MNEBERTRENM? FREIEATHE? NTUEEEREEEREA—F
BERNZERGELE, BT XA AP 489 D0 U B3 R 2 AR 98],
XFEHHERENRER, FRAEEREARNNER. BEXREEMENKRE, TEE
BREATANET BLRE R A B R AVETRE, RN XERRF AR —FE R FR——E0EE.

vIRIES

IR 1 EHRER 5:

FMMEREE—K 2-3 /NN FEBREVIRES S,
BMEREE X /NN ERESRIEF S,
TR 6: 3/NEWCIR (EHE)

v (B B R A

FEAE (DAMLE) : 40%
RATE (NAZWICIR): 60%

v IR
ARINE BFINKE S KFEEM T WHIBRIR, FEHREZRIDERE:

Dr.E. Low (HAMKEN K, #FHR SHKHIT)

Dr. Low @I EZ K F“EFTH (USP) "HSRHIT. EEBEERSGNIAMEALI 4
MHEEBTE, hEBE 14 FNFATMELLLE, Dr Low iIXHI B B AEFRITHN
JHEERFLZBHUCTERENHRER, NEBRIZENRERRGRANLLRESL
MERAEMHFIME . hERSEERBENE, BEFIMKEZRFEEITY (USP) EEHEE
IO EE, (EA—RBEBELIEE, Dr.low RIGFMKE I RFEFITR] (USP) MEBHFER,
IR NE E Sz KFEEERFRFERL, D low FAEEERFINET BE LA,

vIiEBE

TS oES

1 EUVER  WASE: WORE. HLREAS
FWIR (1) : ASRSGTERIBENEE
v EEIE
¢ WRHEE
¢ BRI

HWSRE wmSR (1)
HRRE IR (1) @ EFRATEIFHE
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FAIRE

HWSRE
HRIRE
FAIRE

HWRIRE
HRRRE
EAIRTE

HWSRE
TARE

HWRRE
FAIRE

TR (2) : HRFERMNFE

¢ AMITEIEEIES

o iR MET

¢ BURTIAL

¢ ER #HTEIEBENRE
HWSIR (2)

WRE (2) | BXSERBMAEGRE
FWiE (3) : FARMNOHEAFHHBAELER
o HNIE

¢ RERKE

¢ SRR THEMEARLER

SR (3)

HRIFE 3) | FIKEBREENES
EZWiE (4) : HRBEFMXER

¢ FRER

¢ REERRIE

¢ SoE MaEAERY

HSIR (4)

TR (5) : EESTREMNER
¢ HURh R

¢ TR

I\

SR (5)
INACIRB R S IE =T

B NERBEAFTBERLR, FETATRARERES, EERRNERESHZHHRE.
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X Hifk4: HESHEEE

|

v REMRE

RREMETEFABAREMT XEILBOMIR. BRI RTERLERE. 2K
REMBEFEZTE, BIWBMEXEFE. TahF3 . BLFS. REBTW. REMHED
BT, UERHERKNER. AREERZE, FREANECEFNRERIT—PMRENVRRE

RPFRE X, HBERE—FAHITRT.

v 23 B1R

RRESHRAZIMNRAERALIRNER, MBFRRFE.

v ZIRR
HREERE, FREEB:
*  XNARREBEIFRENAE,
o ERMBFAWIRIT. HRITWHIRABFEARNIRE,
o WITRENAELED, BRARNERRFES.

v RESH

BER 1 EARIR 5:
FMEHREE—K 2.3 /NN FBEEWVIEESS,
HEEZRE S NN ERBSRER S,

B 6: 3/NREWICIR (B#H)

v (EVERRIHEIRAE
o« Rl 1 RTFHEFOMARBHBR, & 30%
+ fRl 2 NAREERSIRERITL 50%, NMALELERTR 20%

v REMRA

R E HFNEE S RFEENTWHIBRIR, EHREZIREHE

Dr. CBrassard (F/NIEE I K, Z0BAHBURER, BIEHIR)

Dr. C. Brassard B 2002 fFEA#TINK E S KFF B AHBERFBBEEIREMED 15 4,

#r 2017-2018 £ ja), WixitH AETEHIR T A=A (HF 5% > (Teaching and Learning) )
TRIRIE. T 2001 FREEBRFHEZRNSFHEHRFLLTWIAUE. 2008 F£H] 2013 4,

IS T EHBEAHLBERFRABF E M, 2010 F, HXKET NUS EEHF ML, i
EERNBEFLRHD (COTL) FARTHFZRZII, HESHHRYFEIXTHFNNE. T
2010 £ £ 2013 FEEFHBARHBRFZENEEHFZERARTRE, F7T 2012 £ 2014 18

EFARAELZERK. BRI, MEAHBERMTRE DHREMMRTTENZRRE,
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v B HE

Bk BH
1 EWRE
HRRE
2 BLRE
SRR
HSRE
3 BARE
HRRE
4 wuRE
HSRE
5 TARE
HSRE
6 TARE

K&

TESE: ROBE. FWREARH

FWiR (1) : ZIE5HFENE

RRBEFZIENMRENER, FHFRBNEBEMHFERE, BREBNENX
HEER. FRM WEARRRERPFHZE S BAREBZFEFIHE
BZ5ML.

wRR (1) @ BERRAT BRI

TR (2) : WITHEFRW., BFEEDNITE

RRFEE ZFRREPHBEFZRPNITIRE, TRFERMREMEH
AWML XRAAENERRE . FREFVRIES CERETHIT
B2 (PUNARBAL)

wmFIR (1)

IR (2) @ BXEERBTTIEHE

FWiR (3) : HFHREIHNERAFEISRHRIS

RIRBENFE N A ERAS A AR R ENEME BT FRK
WERBEHFRNER, e TREHTINRSCRNAR, NETTE
TREMUEHNAEER, fl0: Ok, B5. UK. FBEEEES.
IR (3) @ HINEBFETENER

TR (4) : HERKAER

RRBFEFRANB-—MER, ARESEERANSRRIT. 2REF
PSBIT LRGSR E A B RA.

wmIIR (2)

ZWiR (5) : HROHWBFMEERKDT (REMLZL L)
RRBBNAZ KR EIH N ETTERAK, FREEFEHNMUNSS
ME, FOEMLEREZITNEUEBLERTNITE, FRBIT—LEEREN
%3, BENSKBREBFRENHSRIT.

WSRE (3)

INBCIRB R R 2 Im R bF

X DMERBEAFHBERLR, FAETEFRHARERES, EERNERESIMLHORE.
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K M 5: (OIEF SRy RIS

v REMRE

RRERNBILESHAERMYOEZ BB, HE T —RIILEMBAE R CERRFR-,
BIANEEMANER . RN BX L OIRRREIMAVZM IR IR, URXLE R E B A9 IE R
THER. RIEFEE S| HEZMRAMARIREHITHREF S, BNREPIEREXBIME
BRI RKY RREABTNERE, FRISRENERTHZENEHLFIBHMIA,

v REEX

BRRZAR: WOEFRYAOEERNBNFE;

v REZEM (KL e BAH)

HbR 1 4R 5

MEREE—K 2\ EEE WIRRES S

HFREEHSHE, K 2.5 /1K

- BSER (1) ZWCROBXERNE, NHREGEWTIRAE, FtFE gl
RERMIHEAEE, BSOS ES WRRABNEY TR RS,

© WSIER (2): WARKN LIHNABEENR, VREENEINSRE, NG
BT T WIR AR S E TR X 2 .

B 6 3/\RPEWCR (BB

b B R B PHE TR
o FWRRBRWR (20%): EXFTWRBEEHTT, #£5K SXNHEE S EZER
c HWRREEFR (40%): 15 BZIEFM 2 EREED (FER 41E 2 /), 2R 1/)E,
FENR, NWXATSEZIREFSIHHEOME RS,
o INAZWITIR (40%) : &iE—A#HT/NAL WK, S TIREE 10 p#CRETM S 2
e ERT, CIRRT-HERR:
MR TIR E &
NEEREBEXRMR

RETIEER
REIME

RINB BN E S KRR EM T WHIRRIR, FHREZREE:
Dr. K. Doshi (FIiKENZ KFE, RKDPAE, BRSEUE, BROEFER)
WRAEXERY EKRTRFEZBINRACEFZR, BRSHIEELRFRKDAERE

SEARNER DB R EEALEFYSERRAMBRROESETR, FREHOE
TR REE N A R SL AR 5T I ST
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v B HE

Y RE
1 LTI iRE
HSRE
2 T iRE
HSRE
HREE
3 T iRE
HSRE
4 T iRE
HSRE
5 T iRE
6 TR

AE

MBSE: WOEEF. SV iRALAE

TR (1) : BFEOEZSR

¢ FEOEER

TR

I

2

IDIRATT A

HRIE (1) @ BEFRASEFHE

EWig (2) : EZEREE

¢ BEERNImRRI

¢ BEERER

¢ T

HR (1) : EWTREETE

KRS EENZEDRE W CIRNBREE, FEBEIREEFE/]
B, BEgICIRfERm T/ NATTIS IR £E0), BIBEIMETERE. E
A4 SIRE G B 5 T WIRFEAIE < A B HITIE

HRFE (2) @ BXSEERBMT A E

TR (3) : £\

¢ EEREMEERERI

o EREER

S

WRIE 3) | FNEBFELEENES

FWiR (4) : ABERSHEHO R

¢ AIEERS

¢ ANEERSBESREER

¢ T

HWSIR (2) : TiE&EEE

HSRFEFRT LDEENR, EAEEAMZER, MERE
B TREH R, BN, SSIREPTEEE X TEIRRB L WICIRA G
IR

FWiR (5) : MELBFIHIZBRTHER

¢ BHREERS

¢ ERNEE/ B EE

¢« BIREERERS

¢ REE

INATCHRB TR SIS

¢
¢
¢
¢

-~

#1 UEREAEREY, FAFTERNSNERAREERNELZY S, BENERESHLHORAE.,
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K Hifk6: EE5AHBUR

TRTEHE IR
RREEMATRADTENREFZ S AFBORGUERAEXR @ (1) PUERE O EMAR K
MR BT IFEXHMHEEN, (2) BBSREAERENAERNEZR. £EVIREERE,
FHEBBETHUTRMES: (1) UNARANMETGEEENTEERR RS (B
FE), UREFEMAHBERMELE X —HhEk, MNIHRAFNAFENER, (2) #5
—R/NRRY, MZTUARRESHREN, UEFBRREREE., MRAESTERSFEH
TAHKBERMIRMATEEE S, BHFRFEEBBRENAZENNERPIELIFRIR,

3B

o BB AFBUREAAANEIE,

o IEBBUREAC IR A E R B,

- EREBHEMNRIEER
ERAHBRBRS AHBRER,
SERNHABRBENARAE,

FIPHR
AEERIRTER, FHEEREDR:
BESBHLH MR A — D ELSSHE ST AR, FHE— D BRI ITH,
«  BEBMREEMAHBERM AR EN I I SLELE XA RIETFEHEX B ir.

RS

BEER 1 EHEIR 5

FMERBE—K 23 NPT IIERSES),
HE X2 5 NHHSRES S,

iR 6: 3 /BRI ITIR

b B PG R AE

o BEMIHE: XEEMAHBERANARE
o REVHE: NAZWLHR (AHBERRRS) S/0ARX (EFED)

REINHE
ARINB BAFNEEIAFRREN TV HIBRR, FHHRERHEHRE:
Dr. C. Brassard (¥TANIEE S K%, FHAEAHBORERE BIEERIR)

B 2002 U3k, Dr.C.Brassard —HEEFINIKE T KFEEHBAHLBURFRBIRAREAFTE.
TTERFE. MRAEMBKROTERE. WERBRKRELFEELTFAM, R ES
REBTHUERT, TEEEZMANE. FAAMENERAT, MREGFENEZRBERZEI.
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B 2017 IR, th—ERHZIAE BRAC REMFSEXFOHFEARME. th&EZE T (M
T =ES M HEMEFMEIUR) —8, ENFHEEERE (TXBRREEE:
BRS5RE). EMATHRALABRFERZE, REDXNMFMAKEEILZEEER
(UNICEF) Tk, AE&HMNFLEN CARE EFREIRARIIE,

Mr. J. Tan ZEFTINE B 7 K2 AZRBIR A TIRE: 1) 5LV EBX B, 2) 27
A5 3) AR, HEFIMEEIAZEFZEANNTEEEEZLFMN, MEAAKX
FHOEFM A CEELLREFE) . EMAFINEES KFEEF 2R, thEEAEE
BEEESE, RAEENR-ZEMNEINESHAT (Baker & McKenzie Wong & Leow) #Mr, X
HAFTINEFUL R @R E51E, BIMNETEREXSFNERRK AT E. MEESTHKE XN
T EAFRXE, 8 (ERFUTTERY MEFRYBSCEE (IBFD) £ (AT ERY. B
KPR 7 R ATEFRPUE .

THB=E

B RE A&
1 TViRE WMESRE: RO, SLREAH
FAIR (1) : AHBUERHIL
RRBEN BEWBRFIENREAE, FMENBR. HEBERNE
FBUR LT, FITIe—RABEREH, BAHLBERS HEEN
FIXEE
HRERE  RIR (1) @ ERATESFHE
2 ZFWRE TR (2) : AHBEKREH
RRBEN B EZRUARNBEE AN BEDIBEREY WERE
(B)BEX) FBUREBAER. WHRIEE. BRHIE. WEBRIERE.
RE . RRARETRRFERE . BURSL I R BURTHE.
WRRE WX (1)
HRERE  RIR (2) ¢ RXEERBMITTIAE
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