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7KLY FKDSWHU XVHV LGHDV IURP WKHRULHV RI KXPD¢
FKDUDFWHUV HQYLVLRQ WKH IXWXUH ORUH VSHFL¢F
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(YHQ DV WKH HSLW K Blsvii ASolirisU LY $\WRY MRKH LGHD W
UHVSRQVH ZLOO EH XQDODLCEUB XV ROFIS\WWBRY ) GHWIF U
RI WKH SURFHVV XQGRHV DQ\ H[SHFW DMHLREHR N R & C
+ RQ WKH DPELJXLW\ RI WKLV HSLVRGH 7KF
RQHIV TXHVWLRQ EXW MXVW OHDUQV WKH QDPHV D
KH DQVZHUV *ULGGOLQJO\2RUDFXODU KDHELQWG Kpevam
DFWXDO UhBtW@ R RITHUV FRQW UD GMaiiMR BF'D PHD Q L
VLIQLI\ WKDW VRPHWKLQJ RFFXUV DOMDW#tusS UR S H
DQG  UHVSHFeitun PO\ LRQIGLEBWH HLWKHU D GHSD
RU DQ H[LW IURP OLIH OLDexitus DQG UHVSHFWLY]I
ZDUQLQJ RI LPSHQGLQJ GHDWK" 2U DQ X8fRPLQJ Y
QH[W ZRUGV 323LVR KRZHYHU" >atCn.Piso @ VKL
*HUPDQLFXVY ODVWADESHODDQBW ILXHWRKH &( *HUPE
RI LUUHVROXWLRQ XQGHUVFRUHV WKH SUHGLFWL
'KLOH 7DFLWXVY 5RPDQ UHDGHUV PD\ IHHO D VHQVF
HGJH RI ZKDW LV WR FRPH WKLV ZRXOG HYDSRUDW
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,Q LWV ¢UVW VHFWLRQ , HVWDEOLVK WKDW WKHUH L
URVSHFWLYH DQG SURVSHFWLYH WKLQNLQJ )LUVW L
LQ 7LEHULXVY DFWLRQV IROORZLQJ *HUPDQLFXVT
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RI WKH LQFRPLQJ VHQVRU\ DUUD\" DQG WKHLU DFWI
&ODUN VHH DOVR 6HOLJPDQ HW DO [ +R]
IDLOV ZKHQ WKH EUDLQ LQFRUUHFWO\ JXHVVHV ZKI
HQFRXQWHUYVY DQ XQSUHGLFWHG VLIQDO WKH UHV)>
7R UHVSRQG WR DQG PLQLPL]JH D SUHGLFWLRQ HUUI
PRGHO RU VDPSOH H[WHUQDO LQSXWV PRUH FDUHI>

,Q RWKHU ZRUGV EUDLQV FDQ HLWKHU FKDQ.
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7KH FOXVWHU Rl SDVVDJHV FXOPLQDWLQJ LQ *HUPLE
KRZ FKDUDFWHUV DWWHPSW WR FRQWURO KRZ HYHQ\
GHUVRQ + ,Q FRQVLGHULQJ D WD[RQRP\ RI |
QDU 1DWKDQ 6SUHQJ DQG 'DQLHO 6FKDFWHU SURS
IRXU EDVLF FDWHJRULHV VLPXODWLRQ SUHGLFWLF
6SUHQJ DQG 6FKDFWHU 3RSNLQ DQG 1J WKLV YR
RYHUODS EOHQGLQJ DQG UHFLSURFDO LQAXHQFH D
WR DQDO\]H KRZ *HUPDQLFXVY DQG 7LEHULXVY KRS}
HQJDJH ZLWK WKHLU SUHVHQW DFWLRQV ,Q WKLV S
EHWZHHQ LPDJLQLQJ WKH IXWXUH EDVHG RQ WKH SU
LQ WKH SUHVHQW EDVHG RQ LPDJLQDWLRQV RI WKH
'LOVRQ SRLQW RXW KRZ KXPDQVY XQLTXH DELOLW\ RI
H[SHULHQFHY WKH IXWXUH E\ VLPXODWLQJ LW LQ RX

7LEHULXV DQG *HUPDQLFXV LPDJLQH ZKDW WKH
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PHPLQLVVHW TXDH YHQWL HW AXFWXV QXOOD
damna intulissent

,Q DQ DUIXPHQW WKDW XVHV IXWXUH FRQFHUQV W
KROGV RXW ERWK D WKUHDW DQG D UHZDUG .DUO 6
WLRQVKLS EHWZHHQ RQHYY PHPRULHV RI WKH SDVW
IXWXUH 6]SXQDU 5HVHDUFK RQ IXWXUH WKLQN
LV IXLGHG E\ DQWLFLSDWHG HPRWLRQV™ SHRSOH KR
%DXPHLVWHU E VHH DOVR *LOEHUW DQG :LO
PDFN 7TLEHULXVY OHWWHUY DVN *HUPDQLFXV W|
WR DYRLG +HUH 7LEHULXYV OHYHUDJHV *HUPDQLFX
WR FRPSHO KLP WR LPDJLQH VLPLODU IXWXUH GLVI
RIl IXUWKHU PD\ EHFRPH SDUW RI WKH ODUJHU F.
7TLEHULXYVY KROGV RXW WKH UHZDUG RI DQ LPPLQHC(
SRVLWLYH FRPPHPRUDWLRQ

7KH SDLUTV VXEVHTXHQW H[FKDQJH XQUROOV WKH
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WR WKHLU FROOHFWLYH PHPRULHV RI HDUOLHU \RX
IXWXUH ZKHUH WKH VDPH IDWH EHIDOOV *HUPDQLF’

*HUPDQLFXVY GHDWK LQ &( RFFDVLRQV DQRWKH!
DQG SURVSHFWLYH PHPRU\ RXJKW WR EH OLQNHG
FLWH GLITHUHQW SDVW HYHQWYV DV JXLGHV IRU SU
%DXPHLVWHU DQG 6ULSDGD QRWH KRZ PHPRU\ FDC
SPDNH D SRVLWLYH FROQWULEXWLRQ WR RQHYV DELO
PDQ HW DO %RWK 7LEHULXYV DQG WKH 5RPDC(
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LPSO\LQJ WKDW PHPRU\ LV QRW FXUUHQWO\ EHLQJ X\
EXW VKRXOG EH ,Q RWKHU ZRUGV WKH FURZGYV SUF
VKRXOG EH OLNH LV QRW PHW $V WKH\ VHH LW 37LE}
FXVYT PHPRU\ " DQG WKH\ QRZ PXVW UHFRQFLOH WKL)\
5DWKHU WKDQ UHYLVH WKHLU PRGHO IRU ZKDW D
ZKDW 7LEHULXV ZLOO XUJH WKHP WR GR WKH\ MXG
DSSURSULDWH DQG 7LEHULXVYT IXQHUDO RI *HUPDQLF
IXQHUDO LWVHOI ZLWK LWV SRRU FRPPHPRUDWLRQ F
SUHGLFWLRQ WKDW WKH IXQHUDO VKRXOG FRPPHPRL
‘KHQ WKH FURZGYVY PHPRULHVY FRPSHO WKHP WR F
OHYHUDJHV KLV HOLWH VWDWXV WR WHOO KLV VXEM
EXW UDWKHU WR UHYLVH WKH FRQQHFWLRQV WKH\ GL
WKDW WKH 5RPDQV ORRN WR WKH ZURQJ SDVW PHPR
FRQFOXVLRQVY DERXW SUHVHQW DQG IXWXUH

7KLV ZDV NQRZQ WR 7LEHULXV 7R UHSUHVV WKH F
WRU\ HGLFW ODQ\ QRWDEOH 5RPDQV KDYH GLHG
HEUDWHG ZLWK VXFK SDVVLRQDWH \HDUQLQJ 7KLY
HOVH?2LI2LI D OLPLW EH DSSOLHG )RU ZKDW VXLWYV
LV QRW ZKDW VXLWV PLGGOLQJ KRXVHV RU VWDWH?'
WR IUHVK SDLQ DV LV ¢QGLQJ VRODFH LQ PRXUQI
PXVW QRZ EH UHVWRUHG DV RQFH &DHVDU KDY
$XIXVWXV DIWHU JUDQGVRQV ZHUH WRUQ DZD\ IL
QHHG IRU PRUH DQFLHQW H[DPSOHV KRZ RIWHQ W
IDVW DUP\ GLVDVWHUV FRPPDQGHU GHDWKV QREH
3ULQFHY DUH PRUWDO WKH UHSXEOLF HWHUQDO
$QG VLQFH WKH OHJDOHQVLD )HVWLYDO LV DW KD

Gnarum id Tiberio fuit; utque premeret vulgi sermones, monuit edicto mul
WRY LQOXVWULXP 5RPDQRUXP RE UHP SXEOLFDP |
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JULHI DQG WKH FXUWDLOPHQW RI PRXUQLQJ 7LEHL
EHKDYLRU WRZDU GoMptatds *°R D WIKWXDSISURDFKLQJ JDPH
Rl 2UHV¥Ridérent HPSKDVL]JHG E\ LWV QDO SRVLWLRG
VSHFWLYH RQ WKH OLQNV EHWZHHQ SDVW DQG IXWX
RI $XJXVWXV WKDW VKRXOG EH WDNHQ XS DJDLQ EXV
DV LW LV WKHVH SOHDVXUHV WKDW ZLOO WXUQ WKH

,Q 7DFLWXVY QDUUDWLYH RI WKHVH HSLVRGHV OLC
KLVWRULDQ DQG KLV FKDUDFWHUV FRQFHSWXDOL]H
LQJ DORQJ D FRQWLQXXP Rl SDVW SUHVHQW DQG I
WUDWHY RQ WKH UHFLSURFDO LQAXHQFHV EHWZHHC
PDNH GHFLVLRQV LQ WKH LPPHGLDWH SUHVHQW ZKL
OXFK ZRUN KDV DUJXHG WKDW VLPLODU PHFKDQLVI
WKH SDVW DQG IXWXUH VHH 6XGGHQGRUI DQG %XV
VHWV Rl SDVVDJHV FRQFHUQLQJ *HUPDQLFXV{ WULX
TXHVWLRQV RI KRZ WKH IXWXUH ZLOO XOWLPDWHO\
XQFHUWDLQW\ DVVRFLDWHG ZLWK *HUPDQLFXVY GHI
SDVW DQG WKRXJKWV DERXW WKH IXWXUH $V VRPH
XVH PHPRULHV RI WKH SDVW DV EXLOGLQJ EORFNV |
DQG 1J WKLV YROXPH 7KH LQAXHQFH EHWZHHQ W
ZD\V 7KLQNLQJ DKHDG WR KRZ WKH IXWXUH ZLOO U
VRQV 7LEHULXV GHFUHHV D WULXPSK IRU D ZDU WKEC
FXVY] DSSHDUDQFH UHPLQGVY WKH 5RPDQV RI WKH IDV
ZRUU\ RYHU *HUPDQLFXVY IXWXUH /DVWO\ DIWHU *
7LEHULXV MXGJH FRPPHPRUDWLRQV IRU WKH IXWXUt
LQ WHUPV RI WKH PHPRULHV WKH\ FLWH DV UHOHYL
5RPDQV WKLQN DERXW WKH SDVW SUHVHQW DQG I}
FKDUDFWHUVY PHPRULHV RI WKHVH HDUOLHU HYHQW
LQ MiKals DV VLIQL:FDQW IDFWRUV LQ PHQWDO RSHU|

Disruptive uncertainty and failures of prediction
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UHVXOWLQJ IURP WKH SURFHVYV RI SHUFHSWLRQ LV

WKDW LV DOzZD\V URRWHG LQ WKH SDVW V\VWHP

PXOWLSOH WHPSRUDO DQG VSDWLDO VFDOHV WKHF
&ODUN

7KH HSLVRGH XQGHU FRQVLGHUDWLRQ KHUH LOOXVYV
TXLWH FKDOOHQJLQJ LQGHHG DOPRVW LPSRVVLEOH
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arguebaturve 6RPH ODXGHG KLV MXVWLFH DQG UH
RXW WKDW KH RIIHUh&eD EQREBG\ SHDFKHYHQ DV WK
UHDFWLRQV WR $XJXVWXVY GHDWK VWDQG DV D PI
PRVW GLVWLQFWLYH FKDUDFWHULVWLF LV WKHLU LU
WKLV LPSHULDO PRGHO RIIHUV LV WKDW WKHUH PD
GHDWK WKXV PDNLQJ LW LPSRVVLEOH WR SUHGLF)
RQHYYVY EHKDYLRU DSSURSULDWHO\
7R FRPSRXQG WKH FKDOOHQJHV WKH 5RPDQV IDFH
WLRQDO PRGHO IRU D UHDFWLRQ WR WUDXPD LV R
DQ\ LOGLFDWLRQ RI KRZ KH ZLOO UHVSRQG &ODU
VKRZV KRZ 7LEHULXV IRLOV SHRSOHfV DELOLW\ WR
ZRUOG UHYHDOLQJ SHUFHSWLRQ RFFXUV ZKHQ WK
HQFH PHHWYV WKH LQFRPLQJ VHQVRU\ VLIJQDO ZLWK
+HUH WKH 5RPDQVY SDVW H[SHULHQFH ZLWK $
WR SUHGLFW WKDW 7LEHULXVY FRXOG YRLFH D SRVL
+RZHYHU 7LEHULXV RIITHUV QRWKLQJ IRU HYDOXDWV
VHQVRU\ VLIQDO” WKH 5RPDQ PDVVHV UHFHLYH LV k
DPELJXLW\ $OWKRXJK WKHVH SDVVDJHV RFFXU VOL
DUULYDO RI *HUPDQLFXVY DVKHVY DW %UXQGLVLXP
RI WKH HPSHURUfVY RYHUDOO EHKDYLRU ZLWK WKH
KH FUHDWHY EHLQJ XQGHUVWRRG DV D EDFNGURS
GHDWK %\ EHLQJ VR RSDTXH 7LEHULXV ZRUNV DJD
FDQ FROOHFWLYHO\ LPDJLQH WKH IXWXUH DQG SOD
TXLRXVQHVYV DQG GLVAhh&#XODWN.BR\ $%DX@PHRVWHU I
D VWXG\ RI FROOHFWLYH SURVSHFWLRQ VKDULQJ ¢
VXFK EHQH; WV DV FROOHFWLYH SODQQLQJ OHDUC
EXW 7LEHULXVY SUHYHQWY WKH 5RPDQV IURP UF
RI ZKDW WKHLU IXWXUH PRGH RI FRPPHPRUDWLQJ *
2Q ERWK RFFDVLRQV ¢(UVW ZLWK WKH PDVVHV DQ
SHRSOHYV DWWHPSWV WR WKLQN DERXW ZKDW KLV
ODWH WKHLU RZQ 7KH WKHRU\ RI SUHGLFWLYH SU
SHRSOH ZHUH DW VXFK D ORVV LQ WHUPV Rl IRUF
DFFRXQW ZKLFK OLNHO\ OHDYHV RXW KRQRUV WHK
PDQLFXV *RQJ]iOH] * 7TLEHULXVY DEVHQFH E
GH¢HV LW ,Q VHOQWHQFHYV RI LQFUHDVLQJ OHQJWK
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WKDW 7LEHULXYVY DQG /LYLD ZKR ZHUH QRW JRLQJ
DSSHDUDQFH RI HTXDO VRUURZ DQG WKDW WKH P
PRWKHU WRR DQG XQFOH

Tiberius atque Augusta publico abstinuere, inferius maiestate sua rati, si
palam lamentarentur, an ne omnium oculis vultum eorum scrutantibus falsi
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Drusus Pisoni, si vera forent quae iacerentur, praecipuum in dolore suum
locum respondit, sed malle falsa et inania nec cuiguam mortem Germanici
exitiosam esse. haec palam et vitato omni secreto; neque dubitabantur prae-
scripta ei a Tiberio, cum incallidus alioqui et facilis iuventa senilibus tum

artibus uteretur
+

3LVR PDNHV D WZR SURQJHG HIIRUW WR VDYH KLV
DQG DSSURDFKLQJ WKH HPSHURUfV VRQ KLPVHOI
LOQDELOLW\ WR SUHGLFW KRZ 'UXVXV ZLOO UHDFW
WKH OHQJWK\ UHODWLYH FODXVH WKDW HQGV WKI
KH KRSHG ZDV QRW JULP DW KLV EURWKHUSfV GHELC
I DY R X Uduénohaud fratris interitu trucem quam remoto aemulo aequiorem

sibi sperabat 7KHVH RSSRVLQJ DOWHUQDWLYHYV UHFDOC
RI $XJIJXVWXV DIWHU KLV GHDWK DQG WKLV GRXEW
PRUH E\ 3KHspeRIBHG7KLY YHUE ORRNYV ZLWK XQFHU\
DV 3LVR FDQQRW NQRZ IRU VXUH ZKDW 'UXVXV WK
WLRQ WR *HUPDQLFXVY GHDWK ZLOO EH 7KH UHVS
VWXG\ LQ FRQWUDGLFWLRQ DQ G obtéhiated XXLLVQ\W V KIHWY
FRQWUDVWY EHWZHHQ VXUIDFH DQG GHSWKV DQG
DQG 7LEHULXVY IHHOLQJY DUH RQO\ KLIJKOLJKWHG
(verafalsa DQG 3LQ SXEOLF sBdiketoY D FDV \pWatam 7DFLW XV N
WLRQ RI AVBXaW R QG 3R OgnitbDR JRHY EH\RQG HVWDE
7TLEHULXVY UHVSRQVLELOLW\ WR XQGHUVFRUH WKH
7KLV EHKDYLRU VLIQL{¢FDQWO\ HIIHFWYVY SUHGLFW
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interim adventu eius audito intimus quisque amicorum et plerique militares,
ut quique sub Germanico stipendia fecerant, multique etiam ignoti vicinis
H PXQLFLSLLY SDUV RI¢FLXP LQ SULQFLSHP UDV
RSSLGXP %UXQGLVLXP TXRG QDYLJDQWL FHOHUUL|
atque ubi primum ex alto visa classis, complentur non modo portus et proxima
mari[s], sed moenia ac tecta, quaque longissime prospectari poterat, mae
rentium turba et rogitantium inter se, silentione an voce aliqua egredientem
exciperent. neque satis constabat quid pro tempore foret

+

7KH DXGLHQFH LV VWUXFN ZLWK XQFHUWDLQW\ DERX!
XQGHUVWDQG WKDW WKH\ VKRXOG EH SUHVHQW WK
DUULYH 7DFLWXV KLJKOLJKWYV WKLV ZKHQ KH ZULWH
DVNLQJ ZKHWKHU VLOHQFH RU VRPH XWWHUDQFH VK
\HW UHDFKHPp
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WKRVH IRUFHG WR LQWHUSUHW HYHQWY DQG PRGXOL
WXV UHDGHUV WKHAindlsH)B8 A WELHHRPH R IDWRMW KHU SLF
SDVW DQG WKHUHIRUH DQRWKHU SLHFH RI LQIRUPL
WLYH SURFHVVLQJ IRU WKH IXWXUH $V /IDWKDP VKR?Z
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