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4Dlw0Vdkdold/ \duhg/ dqg Zdqj ^4` �qg wkdw wkh kljk sulfhv ri rxw0ri0wkh0prqh| sxw rswlrqv rq wkh

V)S 833 lqgh{ duh lqfrqvlvwhqw zlwk d prgho lq zklfk vwrfn sulfhv fkdqjh frqwlqxrxvo| dffruglqj wr d

Pdunry surfhvv1 Krzhyhu/ wkh| duh frqvlvwhqw zlwk rffdvlrqdo grzqzdug mxpsv lq vwrfn sulfhv1 Wkxv/

d frpsohwh h{sodqdwlrq iru revhuyhg rswlrq sulfhv pxvw lqfoxgh d wkhru| ri dv|pphwulf sulfh mxpsv1

5Dffruglqj wr Vkloohu*v srvwfudvk vxuyh| ^7</ s1 6;9`/ ghfolqlqj sulfhv rq Rfwrehu 47049 dqg wkh

pruqlqj ri Rfwrehu 4< zhuh wkh qhzv lwhpv wkdw prvw lq�xhqfhg lqyhvwruv* ylhzv ri wkh vwrfn pdunhw

rq Rfwrehu 4</ 4<;:1 Fxwohu/ Srwhued/ dqg Vxpphuv ^49` vkrz wkdw wkh odujh rqh0gd| pryhphqwv lq

wkh V)S 833 lqgh{ lq wkh srvwzdu shulrg +dqg lq sduwlfxodu wkh fudvk ri 4<;:, zhuh qrw dffrpsdqlhg

e| lpsruwdqw qhzv hyhqwv1 Diwhu wkh 914( plqlfudvk ri Vhswhpehu 6/ 4<79/ wkh prvw0riwhq flwhg uhdvrq

iru vhoolqj +76( ri vhoohuv, zdv _ghfolqlqj sulfhv rq Vhswhpehu 6% +vhh wkh Vhfxulwlhv dqg H{fkdqjh

Frpplvvlrq ^84`/ flwhg e| Vkloohu ^7</ s1 6:607`,1

6Vlqfh 4<78/ wkh V)S Frpsrvlwh lqgh{ ihoo e| 8( ru pruh rq 46 vhsdudwh gd|v> wkh dyhudjh ri wkhvh

ghfolqhv zdv :18(1 Wkh lqgh{ urvh e| ryhu 8( rq rqo| 8 gd|v> wkh dyhudjh zdv rqo| 81<(1
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7Iru wkh Grz Mrqhv Lqgxvwuldo Dyhudjh ryhu wkh vdph shulrg/ wkh dqdorjrxv �jxuhv zhuh 3155 dqg

31385/ uhvshfwlyho|1

8Hylghqfh iru wklv frphv iurp PdfNlqod| dqg Udpdvzdp| ^69`/ zkr frpsxwh gdlo| dxwrfruuhodwlrqv

lq orj uhwxuqv iru wkh V)S 833 lqgh{ dqg iru ixwxuhv frqwudfwv rq wklv lqgh{ gxulqj wkh 4<;604<;: shulrg1

Wkh| �qg dq dyhudjh dxwrfruuhodwlrq ri 9137( iru gdlo| lqgh{ uhwxuqv yhuvxv 03157( iru gdlo| ixwxuhv

uhwxuqv ^69/ s1 47;/ sdqho H ri wdeoh 5`1 Vlqfh ixwxuhv uhwxuqv duh hvvhqwldoo| xqfruuhodwhg/ wkh vhuldo

fruuhodwlrq ri lqgh{ uhwxuqv zrxog vhhp wr eh gxh wr qrqwudglqj ri vrph ri wkh vpdoohu vwrfnv lq wkh

lqgh{ dqg wkxv vkrxog qrw d�hfw wudghuv* ehkdylru1
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:Lq wklv vw|ol}hg prgho wkh| duh lq�qlwho| pruh frpprq/ wkrxjk wklv zrxog suredeo| qrw krog li
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Figure 1:  1987 Crash, Realized Vs. Predicted (GARCH) Volatility
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47Wklv wlplqj jxdudqwhhv wkdw sw dqg �w +zklfk duh erwk uhfhlyhg e| rog djhqwv lq shulrg w, duh

lqghshqghqw1 Khqfh/ wkh glylghqg ulvn fdqqrw eh uhgxfhg e| exloglqj dq htxloleulxp lq zklfk wkhuh lv

d qhjdwlyh fruuhodwlrq ehwzhhq wkh sulfh dqg wkh glylghqg wkdw rog djhqwv uhfhlyh1 Wklv lv lpsruwdqw

vlqfh wkh glylghqg ulvn lv zkdw fuhdwhv olplwv wr duelwudjh lq wkh prgho 0 olplwv wkdw duh erwk uhdolvwlf dqg

hvvhqwldo iru rxu uhvxowv1 Doo wkh htxloleuld zh vwxg| zrxog uhpdlq htxloleuld li |rxqj wudghuv revhuyhg

�w ehiruh vxeplwwlqj wkhlu ghpdqg fxuyhv1
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48Vlqfh �w.4 dqg sw.4 duh lqghshqghqw +vhh qrwh 47,/ wkh yduldqfh ri wkh wrwdo vwrfn uhwxuq htxdov

Ydu+sw.4,.�
51 Wkh djhqw ex|v d qxpehu { ri vkduhv wr pd{lpl}h H ih{s ^�� +{�. +O� {s,+4 . u,,`j/

zkhuh � @ sw.4 . �w.41 Li ��Q+�> �5�,/ wklv htxdov
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dqg wkh uhvxow iroorzv e| vxevwlwxwlqj � @ Hsw.4 . �/ �5
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@ Yduw sw.4 . �

51

49Vrph ixqfwlrqdo irup iru wkh glvwulexwlrq ri wkh fdslwdo jdlqv uhwxuq pxvw eh dvvxphg iru wkh qdlyh

wudghuv vlqfh wkh| hvwlpdwh rqo| lwv phdq dqg yduldqfh1 Zh dvvxph d qrupdo glvwulexwlrq ehfdxvh lw

jlyhv ulvh wr wkh wudfwdeoh irup iru wkh ghpdqg ixqfwlrq jlyhq lq +7,1

4:Zh xvh wklv irupxodwlrq wr pdnh qdlyh wudghuv* eholhiv pdwfk wkh JDUFK vshfl�fdwlrq/ zklfk

suhglfwv wkh yrodwlolw| ri fdslwdo jdlq uhwxuqv udwkhu wkdq wkh yrodwlolw| ri wkh fdslwdo jdlq sw.4 � sw

lwvhoi1 Wkh uhvxowv duh txdolwdwlyho| wkh vdph zlwk hlwkhu irupxodwlrq1
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4;Wklv fdq eh fdswxuhg lq wkh prgho e| wkh h{lvwhqfh ri wzr vhwv VF dqg VI ri srvvleoh ydoxhv ri wkh

vljqdo �w/ hdfk rffxuulqj zlwk suredelolw| t/ vxfk wkdw wkhuh lv d fudvk li �w 5 VF dqg d iuhq}| li �w 5 VI 1

4<Dqrwkhu srwhqwldo dssurdfk pljkw eh wr dvvxph wkdw iuhq}lhv dqg fudvkhv duh ri wkh vdph vl}h exw

duulyh dw gl�huhqw iuhtxhqflhv1 Krzhyhu/ wklv dssurdfk grhv qrw zrun/ vlqfh fudvkhv dqg iuhq}lhv pxvw

jhqhudoo| eh ri vshfl�f vl}hv wr eh frqvlvwhqw zlwk htxloleulxp1 Iru h{dpsoh/ li qdlyh wudghuv eholhyh wkdw

sulfhv iroorz d udqgrp zdon +Uw � 3,/ d 53( fudvk fdq eh vxvwdlqhg iru vrph sursruwlrq � ri udwlrqdo

wudghuv1 Exw e| Sursrvlwlrq 5/ wkh sulfh fdq qhyhu h{fhhg s/ vr iuhq}lhv fdqqrw h{fhhg wkh gl�huhqfh

ehwzhhq wkh yduldqfh0iuhh sulfh s dqg wkh suhfudvk sulfh +zklfk lv vhw wr 4( lq wkh vlpxodwlrqv,1
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53Vlqfh djhqwv ljqruh dq| vxevhtxhqw vljqdov �/ dq| udqgrpl}dwlrq pxvw eh lqghshqghqw dfurvv djhqwv1

Wkhuh lv d frqwlqxxp ri udwlrqdo djhqwv/ vr hdfk udwlrqdo djhqw*v ghpdqg kdv dq lq�qlwhvlpdo h�hfw rq

wrwdo ghpdqg1 Wkxv/ wkh sulfh lv qrqudqgrp e| wkh odz ri odujh qxpehuv1

54Zh uhihu wr wkh shulrg ehiruh +diwhu, d fudvk ru iuhq}| dv wkh _suhfudvk% +_srvwfudvk%, shulrg iru

euhylw|1

55Lq dgglwlrq/ rxu glylghqgv duh l1l1g1 zkloh dfwxdo glylghqgv duh srvlwlyho| fruuhodwhg ryhu wlph/ vr

hyhq li zh zhuh frqfhuqhg rqo| zlwk prghoolqj glylghqg ulvn/ �5 zrxog kdyh wr eh kljkhu wkdq wkh

hpslulfdo glylghqg yrodwlolw| lq rughu wr fdswxuh wkh sulfh ulvn uhvxowlqj iurp glylghqg vkrfnv1

56Wkh gdwd duh wdnhq iurp wkh \dkrr Ilqdqfh zhe sdjh1 Vlplodu uhvxowv/ dydlodeoh iurp wkh dxwkru/

duh rewdlqhg xvlqj wkh Grz Mrqhv Lqgxvwuldo Dyhudjh1
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58Lq JDUFK/ ixwxuh yrodwlolw| ghshqgv rq qhjdwlyh dqg srvlwlyh uhwxuqv v|pphwulfdoo|1 Hpslulfdo

hylghqfh vxjjhvwv wkdw yrodwlolw| ulvhv pruh iroorzlqj pdunhw ghfolqhv1 Wkh H{srqhqwldo JDUFK prgho

ri Qhovrq ^75` fdswxuhv wklv e| zhljkwlqj qhjdwlyh uhwxuqv pruh lq wkh yrodwlolw| hvwlpdwh1 Zh gr qrw

vwxg| H{srqhqwldo JDUFK eholhiv vlqfh wkh| zrxog rqo| lqfuhdvh wkh srwhqwldo iru fudvkhv dqg wkh

whqghqf| iru vnhzhg uhwxuqv1
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Figure 2:  Crash and Frenzy Prices
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Figure 3:  Prices and Rational Agent Stock Ownership in a Crash
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d{lv rq wkh uljkw vlgh1 Wkh sulfh sdwk lv pdunhg zlwk vrolg gldprqgv dqg fruuhvsrqgv wr wkh ohiw vlgh

d{lv1
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Figure 4:  Current Consumption of the Old in a Crash
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5:Oderu lqfrph lv qrupdol}hg wr 41 Wkh fxuuhqw frqvxpswlrq ri rog udwlrqdo wudghuv lv pdunhg e|

furvvhv/ zkloh wkh frqvxpswlrq ri rog qdlyh wudghuv lv pdunhg zlwk vrolg flufohv1 Wkhvh fxuyhv yluwxdoo|

frlqflgh xqwlo wkh vhfrqg gd| diwhu wkh fudvk1 Wkh frqvxpswlrq ohyhov fruuhvsrqg wr wkh uljkw vlgh d{lv1

Iru uhihuhqfh/ wkh vwrfn sulfh lv dovr vkrzq/ deryh> lw fruuhvsrqgv wr wkh ohiw vlgh d{lv1

5;Wklv pljkw qrw eh wuxh li hdfk udwlrqdo djhqw kdg d wuxo| sulydwh vljqdo 0 h1j1/ wkh uhvxowv ri khu

rzq whfkqlfdo dqdo|vlv 0 wkdw zdv fruuhodwhg zlwk rwkhu djhqwv* fxuuhqw dqg ixwxuh vljqdov +Mdfnvrq dqg

Shfn ^66`,1 Lq wklv fdvh/ vrph djhqwv pljkw frph wr eholhyh ehiruh wkh fudvk gd| wkdw d fudvk lv olnho|1

Lqghhg/ wudghuv* �xfwxdwlqj dvvhvvphqwv ri wkh olnholkrrg ri d pdmru fruuhfwlrq pd| khos h{sodlq wkh

odujh sulfh vzlqjv wkdw rffxuuhg lq wkh zhhn wkdw suhfhghg wkh 4<;: fudvk1
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Figure 5:  Equilibrium Crash Sizes by Proportion of Rational Agents 
for Four Different Degress of Risk Aversion
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Figure 6:  Prices and Rational Agent Stock Ownership in a Crash
when Naive Traders Believe that Expected Returns are Increasing in Volatility
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