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FXQcWiRQal APQeVia

DaQiel L. SchacWeU aQd JRhQ F. KihlVWURm

UniYeUViW\ Rf AUi]Rna

 

NRWH:  AQ ediWed YeUViRQ Rf WhiV chaSWeU ZaV SXbOiVhed iQ 1989.  AQ
XSdaWed YeUViRQ ZaV SUeSaUed fRU Whe QeZ ediWiRQ Rf Whe HandbRRk,
bXW PXch hiVWRUicaO PaWeUiaO had WR be RPiWWed dXe WR cRQVideUaWiRQV
Rf VSace.  AccRUdiQgO\, Whe XQediWed PaQXVcUiSW Rf Whe eaUOieU YeUViRQ
iV UeSURdXced heUe.  RefeUeQceV:

SchacWeU, D.L., & KihOVWURP, J.F. (1989). FXQcWiRQaO
aPQeVia. IQ F. BROOeU & J. GUaffPaQ (EdV.), HandbRRk Rf
neXURSV\chRlRg\ (VRO. 3, SS. 209-231). APVWeUdaP:
EOVeYieU.

KihOVWURP, J.F., & SchacWeU, D.L. (2000). FXQcWiRQaO
aPQeVia. IQ F. BROOeU & J. GUafPaQ (EdV.), HandbRRk Rf
neXURSV\chRlRg\, 2QG Ed. (VRO. 2: MemRU\ and iWV
diVRUdeUV, ed. b\ L.S. CeUPak, SS. 409-427). APVWeUdaP:
EOVeYieU ScieQce.

 

NeXURSV\chRORgicaO aQaO\VeV Rf PePRU\ haYe WUadiWiRQaOO\ UeOied RQ VWXdieV Rf SaWieQWV
ZiWh RUgaQic aPQeViaV WhaW aUe SURdXced b\ OeViRQV WR VSecific bUaiQ VWUXcWXUeV. The
geQeUaO gRaOV Rf WhiV UeVeaUch haYe beeQ WR decRPSRVe PePRU\ iQWR cRPSRQeQW
SURceVVeV aQd V\VWePV b\ dRcXPeQWiQg VeOecWiYe SaWWeUQV Rf deficiW acURVV diffeUeQW kiQdV
Rf PePRU\ WeVWV, aQd WR Pake iQfeUeQceV abRXW Whe QeXUaO RUgaQi]aWiRQ Rf PePRU\ RQ
Whe baViV Rf VXch RbVeUYaWiRQV. ReVeaUch cRQceUQiQg RUgaQic aPQeViaV haV \ieOded a Uich
haUYeVW Rf ePSiUicaO fiQdiQgV aQd haV Oed WR iPSRUWaQW QeZ iQVighWV abRXW Whe QaWXUe aQd
cRPSRViWiRQ Rf PePRU\ (fRU UeYieZ, Vee CeUPak, 1982; HiUVW, 1982; SPiWh, WhiV YROXPe;
SchacWeU, iQ SUeVV; STXiUe, 1987).
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NRW aOO aPQeViaV, hRZeYeU, UeVXOW fURP bUaiQ daPage. APQeVia Pa\ be SURdXced b\
VeYeUe ePRWiRQaO WUaXPa, SV\chRORgicaO iOOQeVV, h\SQRWic VXggeVWiRQ, RU QaWXUaOO\
RccXUUiQg chaQgeV iQ VWaWe RU aURXVaO. TheVe kiQdV Rf PePRU\ iPSaiUPeQWV aUe UefeUUed
WR cROOecWiYeO\ aV fXQcWiRQaO aPQeViaV. ThiV chaSWeU iV cRQceUQed ZiWh fXQcWiRQaO
aPQeViaV, aQd haV WZR PaiQ SXUSRVeV: 1) WR UeYieZ daWa aQd ideaV cRQceUQiQg Whe
YaUiRXV fXQcWiRQaO aPQeViaV WhaW haYe beeQ VWXdied, aQd 2) WR aUgXe WhaW fXQcWiRQaO
aPQeViaV caQ SURYide iPSRUWaQW iQVighWV iQWR PePRU\ WhaW aUe cRPSOePeQWaU\ WR, aQd QR
OeVV UeYeaOiQg WhaQ, iQVighWV gaiQed fURP VWXd\ Rf RUgaQic aPQeViaV.

NRWH DGGHG 06/21/02:  ThiV chaSWeU ZaV ZUiWWeQ aW a WiPe ZheQ
YeU\ OiWWOe ZaV kQRZQ abRXW Whe fXQcWiRQaO aPQeViaV.  AW OeaVW RQe Rf
XV (JFK) QR ORQgeU beOieYeV WhaW ePRWiRQaO WUaXPa caXVeV fXQcWiRQaO
aPQeVia.  

LiQk WR a VeW Rf SaSeUV RQ Whe WUaXPa-PePRU\ aUgXPeQW aQd
UecRYeUed-PePRW\ WheUaS\.  

BefRUe SURceediQg fXUWheU, Ze VhRXOd cOaUif\ VRPe Rf Whe WeUPiQRORg\ WhaW iV XVed
fUeTXeQWO\ iQ Whe chaSWeU. FXQcWiRQaO aPQeVia ZiOO be defiQed aV PePRU\ ORVV WhaW iV
aWWUibXWabOe WR aQ iQVWigaWiQg eYeQW RU SURceVV WhaW dReV QRW UeVXOW iQ daPage RU iQjXU\ WR
Whe bUaiQ, aQd SURdXceV PRUe fRUgeWWiQg WhaQ ZRXOd QRUPaOO\ RccXU iQ Whe abVeQce Rf Whe
iQVWigaWiQg eYeQW RU SURceVV. Of cRXUVe, Ze UecRgQi]e WhaW fXQcWiRQaO aPQeViaV aUe QR
dRXbW accRPSaQied b\ cRUUeOaWed chaQgeV iQ bUaiQ VWaWe, aQd aOVR UecRgQi]e WhaW iW iV QRW
aOZa\V a VWUaighWfRUZaUd PaWWeU WR deWeUPiQe ZhaW cRQVWiWXWeV "QRUPaO fRUgeWWiQg" iQ a
SaUWicXOaU ViWXaWiRQ. The SXUSRVe Rf Whe fRUegRiQg defiQiWiRQ iV WR diVWiQgXiVh fXQcWiRQaO
aPQeVia fURP RUgaQic aPQeVia RQ Whe RQe haQd, aQd fURP "RUdiQaU\" fRUgeWWiQg RQ Whe
RWheU.

We aOVR fiQd iW XVefXO WR diVWiQgXiVh fXUWheU beWZeeQ SaWhRORgicaO aQd QRQ-SaWhRORgicaO
fXQcWiRQaO aPQeViaV. The fRUPeU UefeUV WR caVeV iQ Zhich aPQeVia iV eiWheU a diagQRVWic
V\PSWRP Rf SV\chRSaWhRORg\, RU RccXUV ZiWhiQ Whe cRQWe[W Rf a diagQRVabOe SV\chRORgicaO
diVRUdeU. We ZiOO diVcXVV WZR PaiQ kiQdV Rf SaWhRORgicaO fXQcWiRQaO aPQeViaV, Zhich ZiOO
be UefeUUed WR aV fXQcWiRQaO UeWURgUade aPQeVia aQd PXOWiSOe SeUVRQaOiW\ aPQeVia. NRQ-
SaWhRORgicaO aPQeViaV, iQ cRQWUaVW, eiWheU RccXU iQ Whe cRXUVe Rf eYeU\da\ OiYiQg RU aUe
iQdXced b\ SV\chRORgicaO SURcedXUeV (i.e., h\SQRWic VXggeVWiRQ) iQ SeRSOe ZhR aUe fUee Rf
aQ\ diagQRVabOe SV\chRSaWhRORg\. UQdeU WhiV geQeUaO UXbUic Ze ZiOO cRQVideU chiOdhRRd
aPQeVia, VOeeS aQd dUeaP aPQeVia, aQd h\SQRWic aPQeVia.

OQe fXUWheU WeUPiQRORgicaO diVWiQcWiRQ WhaW ZiOO be XVed fUeTXeQWO\ PeUiWV bUief
iQWURdXcWiRQ: Whe diVWiQcWiRQ beWZeeQ e[SOiciW aQd iPSOiciW fRUPV Rf PePRU\ (GUaf &
SchacWeU, 1985; SchacWeU, 1987). E[SOiciW PePRU\ UefeUV WR cRQVciRXV UecROOecWiRQ Rf
SUeYiRXV e[SeUieQceV aQd iV W\SicaOO\ aVVeVVed b\ VWaQdaUd WeVWV Rf UecaOO aQd UecRgQiWiRQ,
Zhich UeTXiUe iQWeQWiRQaO UeWUieYaO Rf a SUiRU e[SeUieQce. IPSOiciW PePRU\, RQ Whe RWheU
haQd, UefeUV WR XQiQWeQWiRQaO UeWUieYaO Rf SUeYiRXV e[SeUieQceV iQ Whe SeUfRUPaQce Rf WeVWV
WhaW dR QRW Pake e[SOiciW UefeUeQce WR WhRVe e[SeUieQceV. IPSOiciW e[SUeVViRQV Rf PePRU\
Qeed QRW iQYROYe aQ\ cRQVciRXV aZaUeQeVV Rf UePePbeUiQg RQ Whe SaUW Rf Whe VXbjecW. IW
iV QRZ ZeOO eVWabOiVhed WhaW SaWieQWV ZiWh RUgaQic aPQeVia caQ VhRZ URbXVW iPSOiciW
PePRU\ fRU UeceQW e[SeUieQceV deVSiWe VeYeUeO\ iPSaiUed e[SOiciW PePRU\ (fRU UeYieZ
aQd diVcXVViRQ, Vee SchacWeU, 1987; ShiPaPXUa, 1986; STXiUe, 1987; WeiVkUaQW], 1987).
OQe Rf Whe PaiQ SRiQWV Rf Whe SUeVeQW chaSWeU iV WhaW Whe diVVRciaWiRQ beWZeeQ e[SOiciW
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aQd iPSOiciW PePRU\ caQ aOVR be RbVeUYed aQd SURfiWabO\ VWXdied iQ caVeV Rf fXQcWiRQaO
aPQeVia.

 

PATHOLOGICAL FUNCTIONAL AMNESIAS

 

FXQcWiRQaO ReWURgUade APQeVia PeUhaSV Whe PRVW dUaPaWic aQd fUeTXeQWO\ SRSXOaUi]ed
fRUP Rf PePRU\ ORVV, fXQcWiRQaO UeWURgUade aPQeVia eQWaiOV ORVV Rf SeUVRQaO ideQWiW\ aQd
OaUge VecWRUV Rf RQe'V SeUVRQaO SaVW. The aPQeVia iV XVXaOO\ SUeciSiWaWed b\ a VeYeUe
ePRWiRQaO RU SV\chRORgicaO WUaXPa (AbeOeV & SchiOdeU, 1935; ThRP & FeQWRQ, 1920), aQd
cRQViVWV Rf VeYeUaO VWageV. FROORZiQg Whe WUaXPaWic eSiVRde, SaWieQWV eQWeU a fXgXe VWaWe
dXUiQg Zhich Whe\ Pa\ ZaQdeU fRU YaUiabOe SeUiRdV Rf WiPe, UaQgiQg fURP PiQXWeV WR
PRQWhV (AbeOeV & SchiOdeU, 1935; AbVe, 1987; FiVheU, 1945; NePiah, 1979), aQd aUe
XQaZaUe Rf aQ\ PePRU\ ORVV. The fXgXe, bXW QRW Whe aPQeVia, W\SicaOO\ eQdV ZheQ
SaWieQWV aUe aVked TXeVWiRQV abRXW WheiU ideQWiW\ RU SaVW WhaW Whe\ caQQRW aQVZeU
(SWeQgeO, 1941). SiQce Whe fXgXe iV defiQed aV WhaW SeUiRd dXUiQg Zhich SaWieQWV aUe
XQaZaUe Rf PePRU\ ORVV, iW aOPRVW QeYeU cRPeV WR Whe aWWeQWiRQ Rf aSSURSUiaWe
SURfeVViRQaOV XQWiO aZaUeQeVV iV achieYed, aQd iV WheUefRUe YiUWXaOO\ iPSRVVibOe WR VWXd\
ZhiOe iW iV RccXUUiQg. IQfRUPaWiRQ abRXW fXgXe VWaWeV iV WhXV QeceVVaUiO\ baVed RQ
UeVWURSecWiYe accRXQWV. BecaXVe SaWieQWV geQeUaOO\ UePaiQ aPQeVic fRU Whe eYeQWV Rf Whe
fXgXe eYeQ afWeU iWV WeUPiQaWiRQ, iQ PRVW caVeV VXch UeWURVSecWiYe accRXQWV caQ RQO\ be
RbWaiQed WhURXgh h\SQRViV RU adPiQiVWUaWiRQ Rf aSSURSUiaWe baUbiWXaWeV (AbVe, 1987;
FiVheU, 1945). The UeadeU iV UefeUUed WR Whe UeSRUWV Rf FiVheU (FiVheU, 1945; FiVheU &
JRVeSh, 1949), GeOeeUd eW.aO. (1956), LXSaUeOOR (1970), aQd SWeQgeO (1941) fRU caUefXO
UeWURVSecWiYe aQaO\VeV Rf fXgXe VWaWeV. MRUe UeceQW diVcXVViRQV Rf iVVXeV cRQceUQiQg
diagQRViV Rf fXgXe VWaWeV aUe SURYided b\ AkhWaU & BUeQQeU (1979), FUeedPaQ & KaSOaQ
(1975), aQd KeOOeU & Sha\ZiW] (1986).

SRPe SaWieQWV ePeUge diUecWO\ fURP Whe fXgXe iQWR a VWaWe Rf fXOO UecRYeU\ (PUaWW, 1977),
ZheUeaV RWheUV SURceed fURP Whe fXgXe WR a VecRQd VWage WhaW iV chaUacWeUi]ed b\
aZaUeQeVV Rf ORVV Rf SeUVRQaO ideQWiW\ aQd OaUge VecWRUV Rf Whe SaVW. (WhaW Ze UefeU WR aV
Whe fiUVW aQd VecRQd VWageV Rf fXQcWiRQaO UeWURgUade aPQeVia caQ be YieZed aV diVWiQcW
cOiQicaO eQWiWieV -- fXgXe aQd SV\chRgeQic aPQeVia -- aV Whe\ aUe iQ DSM-III. We dR QRW
Wake e[ceSWiRQ WR WhiV chaUacWeUi]aWiRQ, aQd ZiVh RQO\ WR ePShaVi]e Whe cRQWiQXiW\
beWZeeQ Whe WZR WhaW e[iVWV iQ PaQ\ caVeV). The VecRQd VWage W\SicaOO\ OaVWV fRU VeYeUaO
da\V, aOWhRXgh dXUaWiRQV Rf ZeekV aQd PRQWhV haYe beeQ UecRUded (AbeOeV & SchiOdeU,
1935; AkhWaU eW.aO., 1981; ChUiVWiaQVRQ & NiOVVRQ, iQ SUeVV; KaQ]eU, 1939; L\RQ, 1981;
SXaUe] & PiWWOXck, 1975). IQ VRPe caVeV, Whe aPQeVia cOeaUV iQ UeVSRQVe WR Whe
aSSeaUaQce Rf a UeOaWiYe RU WR a cXe WhaW iV UeOaWed WR Whe ePRWiRQaO WUaXPa WhaW
SUeciSaWed Whe aPQeVia (AbeOeV & SchiOdeU, 1935; ChUiVWiaQVRQ & NiOVVRQ, iQ SUeVV; JRQeV,
1909; SchacWeU eW.aO., 1982), ZheUeaV iQ RWheUV, h\SQRWic SURcedXUeV RU VRdiXP aP\WaO
WUeaWPeQW heOS WR aOOeYiaWe aPQeVia (e.g., EiVeQ, 1987; FiVheU, 1945; KaV]Qiak eW.aO., iQ
SUeVV; KeQQed\ & NeYiOOe, 1957; SaUgaQW & SOaWeU, 1941; SXaUe] & PiWWOXck, 1975). IQ
PaQ\ caVeV, hRZeYeU, UecRYeU\ Rf PePRU\ aQd ideQWiW\ iV "VSRQWaQeRXV" iQ Whe VeQVe
WhaW QR VaOieQW e[WeUQaO cXeV aUe SUeVeQW ZheQ SaWieQWV VXddeQO\ UecRYeU PePRU\
fXQcWiRQ (AbeOeV & SchiOdeU, 1935; GiOOeVSie, 1937; GXdjRQVVRQ & Ta\ORU, 1985; KaQ]eU,
1939) IQ Whe WhiUd VWage, afWeU SaWieQWV haYe UecRYeUed WheiU ideQWiW\ aQd SeUVRQaO SaVW,
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Whe eYeQWV Rf Whe VecRQd VWage aUe acceVVibOe WR cRQVciRXV UecaOO ZheUeaV Whe eYeQWV Rf
Whe fiUVW VWage (fXgXe) aUe QRW (FiVheU, 1945; NePiah, 1979; PUaWW, 1977).

 

FeaWXUeV Rf fXQcWiRQaO UeWURgUade aPQeVia. WhaW caQ be Vaid abRXW Whe chaUacWeUiVWicV Rf
PePRU\ ORVV dXUiQg VWage WZR Rf fXQcWiRQaO UeWURgUade aPQeVia aQd Whe QaWXUe Rf
UecRYeU\ iQ VWage WhUee? AV SRiQWed RXW b\ SchacWeU & TXOYiQg (1982), VXUSUiViQgO\ feZ
VWXdieV haYe aQaO\]ed Whe QaWXUe Rf PePRU\ SURceVVeV dXUiQg fXQcWiRQaO UeWURgUade
aPQeVia. IQVWead, PaQ\ iQYeVWigaWRUV haYe fRcXVVed RQ iVVXeV Rf SV\chiaWUic aQd cOiQicaO
cRQceUQ, iQcOXdiQg Whe SV\chRd\QaPic fXQcWiRQV Rf aPQeVia aQd iWV UeOaWiRQ WR diffeUeQW
fRUPV Rf SV\chRSaWhRORg\ (BeUUiQgWRQ eW.aO., 1956; EiVeQ, 1987; GeOeeUd eW.aO., 1945;
KeOOeU & Sha\ZiW], 1986; KeQQed\ & NeYiOOe, 1957; SWeQgeO, 1941; WiOVRQ eW. aO., 1950),
Whe WiPe cRXUVe Rf UecRYeU\ aQd Whe PRVW effecWiYe WUeaWPeQW PeWhRdV (AbeOeV &
SchiOdeU, 1935; KeQQed\ & NeYiOOe, 1957; L\RQ, 1981; SaUgaQW & SOaWeU, 1941; WiOVRQ
eW.aO, 1950), aQd Whe QaWXUe Rf Whe WUaXPaWic eYeQWV WhaW SURdXce aPQeVia (AbeOeV &
SchiOdeU, 1935; KaQ]eU, 1939; ThRP & FeQWRQ, 1920). TheVe cOiQicaO iVVXeV ZiOO QRW be
cRQVideUed heUe, aQd Whe UeadeU iV UefeUUed WR diVcXVViRQV b\ AkhWaU eW.aO. (1981),
NePiah (1979), aQd PUaWW (O977).

DeVSiWe Whe SV\chiaWUic RUieQWaWiRQ Rf PXch Rf Whe OiWeUaWXUe, VeYeUaO iVVXeV diUecWO\
cRQceUQed ZiWh Whe QaWXUe Rf PePRU\ ORVV dXUiQg fXQcWiRQaO UeWURgUade aPQeVia haYe
beeQ addUeVVed. CRQVideU fiUVW Whe e[WeQW Rf SaWieQWV' aPQeVia fRU WheiU SeUVRQaO SaVW.
COiQicaO UeSRUWV VXggeVW WhaW PRVW SaWieQWV SUeVeQW ZiWh aPQeVia fRU WheiU eQWiUe SeUVRQaO
SaVW, aOWhRXgh VRPe VhRZ "VSRWW\" UecROOecWiRQ Rf SaUWicXOaU iQcideQWV RU aXWRbiRgUaShicaO
facWV (AbeOeV & SchiOdeU, 1935; JRQeV, 1909; WiOVRQ eW.aO, 1950). ThXV, fRU e[aPSOe,
JRQeV (O909) VWXdied a SaWieQW ZhR cRXOd UecaOO QRWhiQg Rf hiV SeUVRQaO SaVW e[ceSW WhaW
he had UeceQWO\ beeQ abRaUd a VWeaPbRaW QaPed "CRURQa", aQd WhaW he had VSeQW a ORW
Rf WiPe aW Vea, KeOOeU & Sha\ZiW] (1986) deVcUibed aQ adROeVceQW PaOe ZhR kQeZ hiV age
bXW QRWhiQg eOVe abRXW hiPVeOf, aQd AkhWaU eW.aO. (1981) UeSRUWed a caVe iQ Zhich Whe
RQO\ iWeP Rf SeUVRQaO iQfRUPaWiRQ Whe SaWieQW cRXOd VXSSO\ ZaV heU QaPe. UQfRUWXQaWeO\,
PRVW cOiQicaO UeSRUWV -- Zhich cRQVWiWXWe Whe bXOk Rf Whe OiWeUaWXUe RQ fXQcWiRQaO UeWURgUade
aPQeVia -- SURYide YiUWXaOO\ QR iQfRUPaWiRQ cRQceUQiQg Whe SURcedXUeV XVed WR SURbe
PePRU\, VR Whe\ aUe Rf OiPiWed YaOXe ZheQ aWWePSWiQg WR aVVeVV Whe e[WeQW Rf aPQeVia.

QXaQWiWaWiYe iQfRUPaWiRQ RQ WhiV SRiQW haV beeQ SURYided iQ a VWXd\ b\ SchacWeU eW.aO.
(1982) WhaW XVed cRQWUROOed cXeiQg SURcedXUeV fRU e[SORUiQg aXWRbiRgUaShicaO PePRU\ iQ
a caVe Rf deQVe fXQcWiRQaO UeWURgUade aPQeVia. The SaWieQW (P.N.) ZaV a 21-\U. ROd PaQ
ZhR ZaV adPiWWed WR hRVSiWaO cRPSOaiQiQg Rf e[cUXciaWiQg back SaiQV. WheQ TXeVWiRQed
abRXW hiV ideQWiW\, P.N. becaPe aZaUe WhaW he did QRW UePePbeU hiV QaPe RU aQ\WhiQg
eOVe abRXW hiV SeUVRQaO SaVW. The RQO\ Siece Rf SeUVRQaO iQfRUPaWiRQ WhaW he cRXOd UecaOO
RQ hiV RZQ ZaV WhaW he had RQce beeQ giYeQ Whe QickQaPe "LXPbeUjack". The aPQeVia
had aSSaUeQWO\ beeQ SUeciSiWaWed b\ Whe deaWh aQd fXQeUaO Rf P.N.'V gUaQdfaWheU, WR ZhRP
he had beeQ e[WUaRUdiQaUiO\ cORVe. TR iQYeVWigaWe aXWRbiRgUaShicaO UecaOO V\VWePaWicaOO\,
SchacWeU eW.aO. XVed a cXeiQg SURcedXUe WhaW iQYROYed SUeVeQWiQg Whe SaWieQW ZiWh a ZRUd
aQd aVkiQg hiP WR UeWUieYe a VSecific SeUVRQaO e[SeUieQce UeOaWed WR iW (CURYiW] &
SchiffPaQ, 1974). P.N. ZaV abOe WR cRPe XS ZiWh eSiVRdic PePRUieV iQ UeVSRQVe WR 22 Rf
Whe 24 cXeV WhaW ZeUe SUeVeQWed, bXW 86% Rf WheP deUiYed fURP Whe fRXU da\V WhaW
iQWeUYeQed beWZeeQ Whe RQVeW Rf aPQeVia aQd Whe WeVW VeVViRQ; WheVe PePRUieV
cRQceUQed eYeQWV WhaW had WUaQVSiUed iQ Whe hRVSiWaO ZheUe he ZaV VWa\iQg dXUiQg WhiV
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SeUiRd. B\ cRQWUaVW, ZheQ P.N. ZaV giYeQ a ViPiOaU cXeiQg WaVk VeYeUaO ZeekV OaWeU, afWeU
Whe aPQeVia had cOeaUed, 92% Rf Whe UeWUieYed PePRUieV SUedaWed Whe RQVeW Rf Whe
aPQeVia. SchacWeU eW.aO. iQcOXded a VecRQd cXeiQg cRQdiWiRQ iQ Zhich P.N. ZaV iQVWUXcWed
WR WU\ WR UeWUieYe RQO\ PePRUieV WhaW SUedaWed Whe RQVeW Rf Whe aPQeVia. UQdeU WheVe
cRQdiWiRQV, Whe SaWieQW ZaV abOe WR cRPe XS ZiWh aXWRbiRgUaShicaO eSiVRdeV iQ UeVSRQVe
WR 17 Rf Whe 24 cXeV. SeYeUaO Rf WheVe PePRUieV cRQceUQed iVROaWed chiOdhRRd
e[SeUieQceV, bXW Whe PajRUiW\ Rf WheP deUiYed fURP aQ e[WUePeO\ haSS\ SeUiRd Rf hiV Oife,
RQe \eaU SUiRU WR Whe aPQeVia, ZheQ he ZRUked fRU a cRXUieU VeUYice. ThiV SUeVeUYed
"iVOaQd" Rf aXWRbiRgUaShicaO PePRUieV ZaV acceVVibOe aW a WiPe ZheQ P.N. did QRW kQRZ
hiV QaPe, ZheUe he caPe fURP, RU aOPRVW aQ\WhiQg eOVe abRXW hiV SeUVRQaO SaVW.
SigQificaQWO\, hRZeYeU, Whe QickQaPe "LXPbeUjack" -- Zhich ZaV acceVVibOe fURP Whe WiPe
WhaW P.N. eQWeUed Whe hRVSiWaO -- had beeQ giYeQ WR hiP ZheQ he ZRUked fRU Whe cRXUieU
VeUYice. TheVe RbVeUYaWiRQV iQdicaWe WhaW cXeiQg SURcedXUeV caQ be XVefXO iQ XQcRYeUiQg
SUeVeUYed iVOaQdV Rf aXWRbiRgUaShicaO PePRUieV, aQd aOVR VXggeVW WhaW Whe acceVVibiOiW\ Rf
VXch PePRUieV Pa\ deSeQd RQ Whe aYaiOabiOiW\ Rf VRPe VRUW Rf ideQWiW\ iQfRUPaWiRQ (i.e.,
a QickQaPe).

A VecRQd iVVXe WhaW haV UeceiYed VRPe V\VWePaWic iQYeVWigaWiRQ cRQceUQV ZheWheU
fXQcWiRQaO UeWURgUade aPQeVia iV UeVWUicWed WR SeUVRQaO, aXWRbiRgUaShicaO iQfRUPaWiRQ RU
ZheWheU iW aOVR eQWaiOV iPSaiUed acceVV WR geQeUaO kQRZOedge RU VePaQWic iQfRUPaWiRQ RQ
Whe RQe haQd, aQd ZeOO-OeaUQed VkiOOV RQ Whe RWheU. SRPe cOiQicaO RbVeUYeUV haYe QRWed
WhaW geQeUaO kQRZOedge iV SUeVeUYed iQ SaWieQWV ZiWh deQVe aPQeVia fRU SeUVRQaO
iQfRUPaWiRQ (AkhWaU eW.aO., 1981; JRQeV, 1909; SXaUe] & PiWWOXck, 1975; WiOVRQ eW.aO.,
1950), bXW RWheUV haYe UeSRUWed WhaW iW iV iPSaiUed ( e.g., CRUiaW, 1907; KaQ]eU, 1939).
AbeOeV & SchiOdeU (1935) QRWed WhaW VRPe Rf WheiU SaWieQWV "...UeWaiQed aQ adeTXaWe fXQd
Rf geQeUaO iQfRUPaWiRQ (S.595)" ZheUeaV RWheUV "...SURfeVVed QR kQRZOedge aW aOO
(S.595)." OQce agaiQ, hRZeYeU, PeWhRdRORgicaO iQadeTXacieV OiPiW Whe XVefXOQeVV Rf VXch
VWaWePeQWV becaXVe Whe ePSiUicaO baViV fRU WheP iV XQcOeaU. SeYeUaO VWXdieV aUe
VRPeZhaW PRUe iQfRUPaWiYe ZiWh UeVSecW WR WhiV iVVXe. IQ Whe afRUePeQWiRQed caVe VWXd\
b\ SchacWeU eW.aO., P.N. ZaV giYeQ a WeVW iQ Zhich SicWXUeV Rf faPRXV SeRSOe fURP Whe SaVW
VeYeUaO decadeV aUe SUeVeQWed aQd Whe SaWieQW iV UeTXiUed WR ideQWif\ WheP (AObeUW eW.aO,
1979). OQ WhiV WeVW, P.N. SeUfRUPed abRXW aV ZeOO dXUiQg Whe aPQeVia aV he did afWeU iW
cOeaUed, aQd SeUfRUPed ViPiOaUO\ WR a PaWched cRQWURO VXbjecW dXUiQg bRWh WeVW VeVViRQV.
IQ addiWiRQ, P.N.'V YRcabXOaU\, aV aVVeVVed b\ Whe WechVOeU AdXOW IQWeOOigeQce ScaOe
(WAIS), ZaV ideQWicaO dXUiQg aQd afWeU Whe aPQeVic eSiVRde. TheVe daWa VXggeVW WhaW
geQeUaO RU VePaQWic kQRZOedge ZaV SUeVeUYed iQ WhiV caVe. SiPiOaU RbVeUYaWiRQV ZeUe
UeSRUWed iQ Whe caVe Rf a PaOe SaWieQW (M.R.) ZhR becaPe aPQeVic afWeU hRPRVe[XaO
UaSe (KaV]Qiak eW.aO., 1988). M.R. e[hibiWed aQ iPSUeVViYe VSRQWaQeRXV YRcabXOaU\ ZhiOe
e[SeUieQciQg deQVe aPQeVia fRU aOO SeUVRQaO iQfRUPaWiRQ, aQd SeUfRUPed ViPiOaUO\ RQ Whe
WAIS-R YRcabXOaU\ VXbVcaOe dXUiQg Whe aPQeVia aQd afWeU iW cOeaUed. CRQViVWeQW ZiWh
WheVe fiQdiQgV, GXdjRQVVRQ & Ta\ORU (1985) UeSRUWed WhaW Whe WAIS YRcabXOaU\
SeUfRUPaQce Rf a PaQ ZhR deYeORSed a 20-\U. UeWURgUade aPQeVia fRU SeUVRQaO
iQfRUPaWiRQ fROORZiQg a VeUieV Rf VWUeVVfXO eYeQWV VhRZed OiWWOe chaQge dXUiQg aQd afWeU
Whe aPQeVia. NRWe, hRZeYeU, WhaW each Rf Whe fRUegRiQg VWXdieV VaPSOed RQO\ a OiPiWed
UaQge Rf WeVWV WhaW SURbe VePaQWic kQRZOedge. AccRUdiQgO\, caXWiRQ PXVW be e[ceUiVed
ZheQ iQWeUSUeWiQg Whe aSSaUeQW SUeVeUYaWiRQ Rf VePaQWic RU geQeUaO kQRZOedge RbVeUYed
iQ WheVe VWXdieV, eVSeciaOO\ iQ OighW Rf cOiQicaO UeSRUWV WhaW VRPe fXQcWiRQaO UeWURgUade
aPQeVia SaWieQWV e[hibiW VeYeUe deficiWV iQ gaiQiQg acceVV WR VePaQWic kQRZOedge (AbeOeV
& SchiOdeU, 1935; KaQ]eU, 1939). TheVe RbVeUYaWiRQV VXggeVW WhaW fXQcWiRQaO UeWURgUade
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aPQeVia Pa\ be a QRQ-XQiWaU\ V\QdURPe WhaW iV chaUacWeUi]ed b\ a YaUiabOe SaWWeUQV Rf
SeUfRUPaQce acURVV SaWieQWV.

MRVW cOiQicaO RbVeUYeUV cRQcXU WhaW SUeYiRXVO\ acTXiUed VkiOOV aUe SUeVeUYed dXUiQg
eSiVRdeV Rf fXQcWiRQaO UeWURgUade aPQeVia (e.g., AbeOeV & SchiOdeU, 1935; GiOOeVSie, 1937;
KaQ]eU, 1939; NePiah, 1979). YeW deVSiWe WhiV geQeUaOO\ acceSWed YieZ -- RU SeUhaSV
becaXVe Rf iW -- Ze kQRZ Rf QR V\VWePaWic ePSiUicaO VWXdieV Rf VkiOO UeWeQWiRQ RU XWiOi]aWiRQ
iQ SaWieQWV ZiWh fXQcWiRQaO UeWURgUade aPQeVia. IW VeePV cOeaU WhaW caUefXO WeVWiQg Rf
SaWieQWV' abiOiW\ WR e[ecXWe acTXiUed VkiOOV iV Qeeded WR SURYide aQ ePSiUicaO fRXQdaWiRQ fRU
eYaOXaWiQg WhiV iVVXe.

A UeOaWed iVVXe WhaW aOVR UeTXiUeV PRUe V\VWePaWic iQYeVWigaWiRQ cRQceUQV ZheWheU
fXQcWiRQaO UeWURgUade aPQeVia iV accRPSaQied b\ geQeUaOi]ed iPSaiUPeQWV Rf cRgQiWiYe
fXQcWiRQ. COiQicaO UeSRUWV VXggeVW WhaW cRgQiWiYe deficiWV Pa\ be RbVeUYed iQ VRPe
SaWieQWV aQd QRW RWheUV (AbeOeV & SchiOdeU, 1935; AkhWaU eW.aO., 1981; KaQ]eU, 1939;
KeQQed\ & NeYiOOe, 1957; WiOVRQ eW.aO., 1950). SWXdieV WhaW SURYide SeUWiQeQW TXaQWiWaWiYe
iQfRUPaWiRQ haYe \ieOded YaU\iQg UeVXOWV. SchacWeU eW.aO. (1982) UeSRUWed WhaW WheiU
SaWieQW VhRZed XQchaQged WAIS YeUbaO IQ dXUiQg (99) aQd afWeU (98) hiV aPQeVic
eSiVRde, ZheUeaV SeUfRUPaQce IQ ZaV VXbVWaQWiaOO\ ORZeU dXUiQg Whe aPQeVia (107) WhaQ
afWeU iW (120). SiQce RQO\ WhUee ZeekV VeSaUaWed Whe WZR WeVW VeVViRQV, WhiV OaWWeU
iPSURYePeQW ZaV aWWUibXWed SaUWO\ WR SUacWice effecWV WhaW aUe kQRZQ WR iQfOXeQce WAIS
SeUfRUPaQce WeVWV (e.g., Le]ak, 1983). HRZeYeU, KaV]Qiak eW.aO. (iQ SUeVV) fRXQd WhaW
WheiU SaWieQW VhRZed iPSURYePeQWV RQ bRWh WAIS-R YeUbaO IQ (88 dXUiQg aPQeVia, 95
afWeU) aQd SeUfRUPaQce IQ (89 dXUiQg aPQeVia, 110 afWeU) ZiWh a 15-PRQWh VeSaUaWiRQ
beWZeeQ Whe WZR WeVWV. SiPiOaUO\, GXdjRQVVRQ & Ta\ORU (1985) UeSRUWed a 27 SRiQW
iPSURYePeQW iQ fXOO-VcaOe WAIS IQ iQ a SaWieQW ZhR ZaV WeVWed dXUiQg aQ aPQeVic
eSiVRde aQd agaiQ eighW PRQWhV OaWeU. TheVe fiQdiQgV VXggeVW VRPe deWeUiRUaWiRQ Rf
iQWeOOecWXaO fXQcWiRQ dXUiQg Whe aPQeVic eSiVRde. MRUe e[WeQViYe iQYeVWigaWiRQ Rf cRgQiWiYe
fXQcWiRQ dXUiQg fXQcWiRQaO UeWURgUade aPQeVia iV cOeaUO\ UeTXiUed.

AQ iVVXe Rf ORQgVWaQdiQg cRQceUQ iQ Whe OiWeUaWXUe iV ZheWheU SaWieQWV ZiWh fXQcWiRQaO
UeWURgUade aPQeVia aOVR e[hibiW VRPe degUee Rf aQWeURgUade aPQeVia. SeYeUaO cOiQicaO
RbVeUYeUV haYe cRQWeQded WhaW OiWWOe RU QR aQWeURgUade aPQeVia iV RbVeUYed: PaWieQWV
aSSeaU WR UePePbeU UeaVRQabO\ ZeOO da\-WR-da\ eYeQWV WhaW RccXU ZhiOe Whe\ aUe
VXffeUiQg fURP UeWURgUade aPQeVia (e.g., AbeOeV & SchiOdeU, 1935; AkhWaU eW.aO., 1981;
FiVheU & JRVeSh, 1949). B\ cRQWUaVW, fRUPaO WeVWiQg Rf aQWeURgUade fXQcWiRQ haV UeYeaOed
Whe e[iVWeQce Rf PiOd-WR-PRdeUaWe deficiWV RQ Whe WechVOeU MePRU\ ScaOe aQd OabRUaWRU\
WeVWV Rf UecaOO aQd UecRgQiWiRQ Rf UeceQWO\ SUeVeQWed PaWeUiaOV. (GXdjRQVVRQ & HaZaUd,
1982; GXdjRQVVRQ & Ta\ORU, 1985; SchacWeU eW.aO., 1982). YeW eYeQ iQ WheVe iQVWaQceV, iW
iV QRW eQWiUeO\ cOeaU hRZ WR iQWeUSUeW Whe RbVeUYed aQWeURgUade deficiWV. FRU e[aPSOe, Whe
SaWieQW VWXdied b\ SchacWeU eW.aO, P.N., VhRZed VigQificaQW iPSaiUPeQW RQ Whe ORgicaO
PePRU\ aQd SaiUed-aVVRciaWe VXbWeVWV Rf Whe WechVOeU MePRU\ ScaOe dXUiQg aPQeVia
UeOaWiYe WR hiV SeUfRUPaQce VeYeUaO ZeekV OaWeU iQ a QRUPaO VWaWe. HRZeYeU, WhiV SaWieQW
VhRZed e[ceOOeQW UecaOO Rf da\-WR-da\ eYeQWV ZhiOe he ZaV aPQeVic, aV dRcXPeQWed b\
hiV SUeYiRXVO\ diVcXVVed SeUfRUPaQce RQ Whe CURYiW] aXWRbiRgUaShicaO cXeiQg WaVk. ThXV,
iW ZRXOd be iQaSSURSUiaWe WR aVVeUW WhaW WhiV SaWieQW VXffeUed fURP cOiQicaOO\ VigQificaQW
aQWeURgUade aPQeVia, eYeQ WhRXgh WechVOeU MePRU\ ScaOe SeUfRUPaQce ZaV ORZ. IW iV
SRVVibOe WhaW VXbWOe aQWeURgUade iPSaiUPeQWV RbVeUYed dXUiQg fXQcWiRQaO UeWURgUade
aPQeVia Pa\ be VecRQdaU\ WR cRgQiWiYe deficiWV RU WR deSUeVVed PRRd.
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The VWUikiQg deficiW iQ gaiQiQg acceVV WR aXWRbiRgUaShicaO iQfRUPaWiRQ WhaW iV Whe haOOPaUk
Rf fXQcWiRQaO UeWURgUade aPQeVia iV RbVeUYed ZheQ SaWieQWV aUe TXeUied e[SOiciWO\ abRXW
WheiU SeUVRQaO SaVW. AQ iPSRUWaQW TXeVWiRQ cRQceUQV ZheWheU WheVe SaWieQWV caQ VhRZ
iPSOiciW PePRU\ fRU aXWRbiRgUaShicaO iQfRUPaWiRQ WhaW iV iQacceVVibOe e[SOiciWO\. AOWhRXgh
WhiV iVVXe haV UeceiYed VcaQW aWWeQWiRQ, VeYeUaO iQWUigXiQg RbVeUYaWiRQV haYe beeQ Pade.
FRU e[aPSOe, CRUiaW (1907) XVed a SURcedXUe iQ Zhich SaWieQWV fRcXVVed aWWeQWiRQ RQ a
PRQRWRQRXV VWiPXOXV aQd UeSRUWed ZhaWeYeU caPe WR PiQd; QR e[SOiciW UefeUeQce ZaV
Pade WR Whe SaWieQW'V SeUVRQaO SaVW. He fRXQd WhaW XQdeU WheVe cRQdiWiRQV, a SaWieQW ZiWh
aSSaUeQWO\ cRPSOeWe fXQcWiRQaO UeWURgUade aPQeVia SURdXced biWV aQd SieceV Rf
iQfRUPaWiRQ abRXW heU SaVW, bXW ZaV eQWiUeO\ XQaZaUe Rf WheiU aXWRbiRgUaShicaO QaWXUe. AV
CRUiaW UeOaWed, "TheVe PePRU\ aXWRPaWiVPV...aUe QRW ORRked XSRQ aV PePRUieV, bXW aV
VWUaQge, XQfaPiOiaU aQd iVROaWed SheQRPeQa, Zhich SXVaQ N. [Whe SaWieQW] ZeOO e[SUeVVed
b\ Whe WeUP 'ZRQdeUPeQWV' (1907, SS.106-107)..." SiPiOaUO\, JRQeV (1909) RbVeUYed WhaW
a deQVeO\ aPQeVic SaWieQW ZhR cRXOd QRW e[SOiciWO\ UePePbeU eiWheU hiV Zife RU daXghWeU
SURdXced WheiU QaPeV cRUUecWO\ -- ZiWhRXW aQ\ cRQVciRXV e[SeUieQce Rf faPiOiaUiW\ -- ZheQ
aVked WR gXeVV ZhaW QaPeV PighW fiW WheP. MRUe UeceQW RbVeUYaWiRQV aUe cRQViVWeQW ZiWh
WhiV eaUO\ eYideQce Rf iPSOiciW PePRU\ iQ fXQcWiRQaO UeWURgUade aPQeVia. GXdjRQVVRQ &
HaZaUd (1982) fRXQd WhaW a \RXQg ZRPaQ ZhR had WhUeaWeQed WR cRPPiW VXicide SUiRU WR
Whe RQVeW Rf aPQeVia VhRZed a SUe-RccXSaWiRQ ZiWh deaWh-UeOaWed WhePeV RQ a RRUVhach
WeVW, eYeQ WhRXgh Vhe did QRW e[SOiciWO\ UePePbeU heU VXicide WhUeaW RU Whe ciUcXPVWaQceV
WhaW SURdXced iW (Vee GXdjRQVVRQ & Ta\ORU, 1985, fRU ViPiOaU RbVeUYaWiRQV). IQ aQ eaUOieU
UeSRUW cRQceUQiQg WhiV SaWieQW, GXdjRQVVRQ (1979) UeSRUWed WhaW Vhe VhRZed heighWeQed
eOecWURdeUPaO UeVSRQVeV WR VRPe, bXW QRW aOO, iWePV Rf SeUVRQaO UeOeYaQce aW a WiPe ZheQ
Vhe ZaV aPQeVic fRU WheP. IQ WheiU VWXd\ Rf fXQcWiRQaO aPQeVia fROORZiQg PaOe UaSe,
KaV]Qiak eW.aO. (1988) fRXQd WhaW SaWieQW M.R. e[SeUieQced VeYeUe diVWUeVV ZheQ VhRZQ a
TAT caUd WhaW deSicWed RQe SeUVRQ aWWackiQg aQRWheU fURP behiQd. He WheQ OefW Whe WeVWiQg
VeVViRQ WR gR WR hiV URRP, aQd aWWePSWed XQVXcceVVfXOO\ WR cRPPiW VXicide -- \eW ZaV
XQabOe aW Whe WiPe WR UePePbeU e[SOiciWO\ Whe UaSe iQcideQW. IQ addiWiRQ, M.R. SURdXced
XQdeU h\SQRViV iPageV WhaW he OaWeU cRQfiUPed ZeUe fURP hiV SeUVRQaO SaVW, bXW ZeUe QRW
e[SeUieQced aV PePRUieV ZheQ Whe\ ZeUe UeWUieYed. ChUiVWiaQVRQ & NiOVVRQ (iQ SUeVV), iQ
a VWXd\ Rf a ZRPaQ ZhR deYeORSed aPQeVia afWeU aQ aVVaXOW aQd UaSe, RbVeUYed WhaW Vhe
becaPe e[WUePeO\ XSVeW ZheQ WakeQ back WR Whe VceQe Rf Whe aVVaXOW, eYeQ WhRXgh Vhe
did QRW e[SOiciWO\ UePePbeU ZhaW had haSSeQed RU ZheUe. L\RQ (1985) deVcUibed a caVe
iQ Zhich a SaWieQW'V iPSOiciW PePRU\ SURYed WheUaSeXWicaOO\ XVefXO. ThiV SaWieQW ZaV
XWWeUO\ XQabOe WR UeWUieYe e[SOiciWO\ aQ\ aXWRbiRgUaShicaO iQfRUPaWiRQ. BXW ZheQ aVked WR
UaQdRPO\ diaO QXPbeUV RQ Whe WeOeShRQe, Vhe XQkQRZiQgO\ diaOed Whe QXPbeU Rf heU
PRWheU, ZhR WheQ ideQWified Whe SaWieQW.

The fRUegRiQg RbVeUYaWiRQV ZeUe Pade XQdeU cOiQicaO WeVWiQg cRQdiWiRQV WhaW QeceVVaUiO\
Oack e[SeUiPeQWaO UigRU, aQd WhXV caQ be YieZed aV QR PRUe WhaQ VXggeVWiYe.
NeYeUWheOeVV, Whe\ cOeaUO\ VXSSRUW Whe idea WhaW e[SOiciWO\ iQacceVVibOe aXWRbiRgUaShicaO
iQfRUPaWiRQ caQ be e[SUeVVed iPSOiciWO\, aQd WheUeb\ eQcRXUage VeUiRXV iQYeVWigaWiRQ Rf
Whe SheQRPeQRQ.

OQe fXUWheU iVVXe WhaW PeUiWV bUief PeQWiRQ cRQceUQV Whe UROe SOa\ed b\ RUgaQic facWRUV iQ
Whe geQeViV Rf fXQcWiRQaO UeWURgUade aPQeVia. B\ defiQiWiRQ, RUgaQic bUaiQ daPage iV QRW
Whe iPPediaWe caXVe Rf WhiV fRUP Rf aPQeVia. HRZeYeU, VeYeUaO iQYeVWigaWRUV haYe
UeSRUWed a SUiRU hiVWRU\ Rf head iQjXU\ RU RWheU kiQdV Rf bUaiQ daPage iQ fXQcWiRQaO
UeWURgUade aPQeVia SaWieQWV (e.g., AbeOeV & SchiOdeU, 1935; KaQ]eU, 1939; SchacWeU eW.aO.,
1982). TheVe RbVeUYaWiRQV VXggeVW WhaW iQ VRPe caVeV, VXbWOe SUe-e[iVWiQg QeXURORgicaO
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d\VfXQcWiRQ Pa\ iQWeUacW ZiWh ePRWiRQaO WUaXPa WR SURdXce fXQcWiRQaO UeWURgUade
aPQeVia.

 

TheRUieV Rf fXQcWiRQaO UeWURgUade aPQeVia. IQ YieZ Rf Whe facW WhaW WheUe haYe beeQ
UeOaWiYeO\ feZ cRQWUROOed ePSiUicaO aWWePSWV WR deOiQeaWe Whe chaUacWeUiVWicV Rf PePRU\
ORVV dXUiQg fXQcWiRQaO UeWURgUade aPQeVia, iW iV SeUhaSV QRW VXUSUiViQg WhaW WheUe iV a
cRUUeVSRQdiQg Oack Rf ZeOO deYeORSed WheRUieV cRQceUQiQg Whe QaWXUe Rf Whe SheQRPeQRQ.
NRQeWheOeVV, becaXVe fXQcWiRQaO UeWURgUade aPQeVia iV a UeYeUVibOe diVRUdeU, aOO
WheRUeWicaO aWWePSWV begiQ ZiWh Whe aVVXPSWiRQ WhaW iW UeSUeVeQWV a WePSRUaU\ ORVV Rf
acceVV WR VWRUed iQfRUPaWiRQ. AQ eaUO\ accRXQW ZaV SXW fRUZaUd b\ JaQeW (1904), ZhR
aUgXed WhaW aPQeVia iV SURdXced b\ a SURceVV Rf diVVRciaWiRQ, ZheUeb\ WUaXPaWic PeQWaO
cRQWeQWV aUe VSOiW Rff fURP Whe egR iQWR a VeSaUaWe VXbcRQVciRXV PeQWaO dRPaiQ, aQd aUe
WhXV UeQdeUed iQacceVVibOe WR aZaUeQeVV. IQ JaQeW'V YieZ, diVVRciaWiRQ iV aQ aXWRPaWic,
SaWhRORgicaO SURceVV Rf geQeWic RUigiQ WhaW RccXUV iQ iQdiYidXaOV ZiWhRXW VXfficieQW egR
eQeUg\ WR accRPPRdaWe Whe VWUeVV Rf ePRWiRQaO WUaXPa. AQ iPSRUWaQW iPSOicaWiRQ Rf
JaQeW'V YieZ iV WhaW cRQVciRXVO\ iQacceVVibOe iQfRUPaWiRQ iV VWiOO e[SUeVVed iQ Whe SaWieQW'V
behaYiRU, Yia SaWhRORgicaO V\PSWRPV, haOOXciQaWiRQV, aQd Whe Oike --VXbcRQVciRXV "fi[ed
ideaV" WhaW, iQ Whe WeUPiQRORg\ adRSWed heUe, cRQVWiWXWe iPSOiciW PePRUieV Rf Whe aPQeVic
SaWieQW'V SaVW. PUiQce (1916) SXW fRUZaUd a ViPiOaU YieZ, e[ceSW WhaW he did QRW YieZ
diVVRciaWiRQ aV aQ e[cOXViYeO\ SaWhRORgicaO SURceVV. MRdeUQ deYeORSPeQWV Rf WheVe ideaV,
UefeUUed WR aV QeRdiVVRciaWiRQiVW WheRUieV, haYe beeQ SXW fRUZaUd b\ HiOgaUd (1977) aQd
KihOVWURP (1984, 1987, 1988a). FUeXd & BUeXeU (1966), iQ cRQWUaVW, aUgXed WhaW
fXQcWiRQaO aPQeVia iV aWWUibXWabOe WR aQ acWiYe SURceVV Rf UeSUeVViRQ iQ Zhich Whe egR
ZRUkV WR iQhibiW Whe cRQVciRXV e[SUeVViRQ Rf ePRWiRQaOO\ WhUeaWeQiQg WUaXPaWa. ThiV YieZ
haV beeQ ZideO\ acceSWed aPRQg SV\chiaWUic iQYeVWigaWRUV Rf fXQcWiRQaO aPQeViaV,
aOWhRXgh Whe cRQceSW Rf UeSUeVViRQ UePaiQV cRQWURYeUViaO (e.g., EUdeO\i & GROdbeUg, 1979)
A VRPeZhaW diffeUeQW aSSURach ZaV WakeQ b\ SchacWeU eW.aO. (1982), ZhR aUgXed WhaW
fXQcWiRQaO aPQeVia UeSUeVeQWV a VeOecWiYe faiOXUe Rf aQ eSiVRdic PePRU\ V\VWeP WRgeWheU
ZiWh VSaUiQg Rf VePaQWic PePRU\. The\ VXggeVWed fXUWheU WhaW Whe "cRQWURO eOePeQWV" Rf
eSiVRdic PePRU\ -- higheU RUdeU XQiWV Rf iQfRUPaWiRQ VXch aV RQe'V QaPe -- caQ be
iQhibiWed aV a UeVXOW Rf SV\chRORgicaO WUaXPa aQd SUeYeQW cRQVciRXV acceVV WR Whe ORZeU
OeYeOV Rf aXWRbiRgUaShicaO iQfRUPaWiRQ QeVWed XQdeU WheP. UQfRUWXQaWeO\, hRZeYeU, WheUe
aUe QR VWURQg ePSiUicaO gURXQdV fRU diVWiQgXiVhiQg beWZeeQ WheVe aOWeUQaWiYe accRXQWV Rf
fXQcWiRQaO UeWURgUade aPQeVia. A cUiWicaO chaOOeQge fRU fXWXUe UeVeaUch iV WR cRQVWUXcW aQd
iPSOePeQW ePSiUicaO WeVWV WhaW diVWiQgXiVh aPRQg diffeUeQW WheRUieV.

 

LiPiWed aPQeVia. NRW aOO caVeV Rf fXQcWiRQaO UeWURgUade aPQeViaV eQWaiO ORVV Rf SeUVRQaO
ideQWiW\ aQd OaUge VecWRUV Rf Whe SeUVRQaO SaVW. IQ VRPe iQVWaQceV, aPQeVia iV UeVWUicWed
WR a ViQgOe WUaXPaWic eYeQW RU eSiVRde. ThiV kiQd Rf PePRU\ ORVV, UefeUUed WR eOVeZheUe
aV OiPiWed aPQeVia (SchacWeU, 1986a), iV fUeTXeQWO\ RbVeUYed iQ cRQjXQcWiRQ ZiWh Whe
cRPPiVViRQ Rf YiROeQW cUiPeV (e.g., HRSZRRd & SQeOO, 1933; Ta\ORU & KRSeOPaQ, 1984;
Vee SchacWeU, 1986a, fRU diVcXVViRQ). LiWWOe VcieQWific iQfRUPaWiRQ e[iVWV cRQceUQiQg Whe
SURSeUWieV Rf OiPiWed aPQeVia. FRU e[aPSOe, iW iV QRW kQRZQ hRZ RfWeQ SeRSOe UePaiQ
SeUPaQeQWO\ aPQeVic fRU WUaXPaWic eSiVRdeV aQd hRZ RfWeQ Whe\ UecRYeU WheP. SRPe
eYideQce VXggeVWV WhaW aPQeVia fRU ePRWiRQaOO\ WUaXPaWic eSiVRdeV iV VWaWe deSeQdeQW,
iQaVPXch aV Whe fRUgRWWeQ eSiVRde Pa\ becRPe acceVVibOe ZheQ aQ aPQeVic iQdiYidXaO
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Ue-e[SeUieQceV Whe ePRWiRQaO VWaWe WhaW SUeYaiOed dXUiQg Whe WUaXPa (e.g., BRZeU, 1981;
WaWkiQV, 1949). IQ addiWiRQ, eaUO\ cOiQicaO RbVeUYaWiRQV SURYide VRPe eYideQce Rf iPSOiciW
PePRU\ fRU cRQVciRXVO\ iQacceVVibOe eSiVRdeV. JaQeW (1904), fRU e[aPSOe, UeSRUWed caVeV
iQ Zhich Whe cRQWeQWV Rf Whe WUaXPaWic eSiVRde ZeUe e[SeUieQced aV iQYROXQWaU\ aQd
XQfaPiOiaU "haOOXciQaWiRQV" b\ Whe SaWieQW. AccRUdiQgO\, WheUe iV VRPe UeaVRQ WR beOieYe
WhaW OiPiWed aPQeVia, Oike fXOO-bORZQ fXQcWiRQaO UeWURgUade aPQeVia, UeSUeVeQWV a
UeYeUVibOe acceVV faiOXUe. FXUWheU iQYeVWigaWiRQV ZiOO be UeTXiUed WR SURYide a fiUPeU baViV
fRU XQdeUVWaQdiQg OiPiWed aPQeVia.

 

MXOWiSOe PeUVRQaOiW\ APQeVia

PV\chRORgiVWV aQd SV\chiaWUiVWV haYe UeceQWO\ diVSOa\ed gURZiQg iQWeUeVW iQ PXOWiSOe
SeUVRQaOiW\ diVRUdeUV, iQ SaUW becaXVe Whe V\QdURPe iV QRW aV UaUe aV ZaV RQce beOieYed
(e.g., BOiVV, 1986; BRRU, 1980; PXWQaP eW.aO., 1986). YeW eYeU ViQce Whe eaUOieVW caVe
UeSRUWV Rf Whe SheQRPeQRQ, aPQeVia beWZeeQ aQd aPRQg SeUVRQaOiWieV haV beeQ
UecRgQi]ed aV RQe Rf Whe PRVW VWUikiQg feaWXUeV Rf WheVe SaWieQWV (CRUiaW, 1916; JaQeW,
1907; MiWcheOO, 1816; PUiQce, 1910; SidiV & GRRdhaUW, 1898; Ta\ORU & MaUWiQ, 1944). MRVW
cRQWePSRUaU\ iQYeVWigaWRUV, WRR, YieZ beWZeeQ-SeUVRQaOiW\ aPQeVia aV a caUdiQaO
V\PSWRP Rf PXOWiSOe SeUVRQaOiW\ diVRUdeU (AbVe, 1987; CRRQV, 1980; GUeaYeV, 1980;
LXdZig eW.aO., 1972; SiObeUPaQ eW.aO., 1985; SXWcOiffe & JRQeV, 1962), aQd WheUe iV VROid
eYideQce WR VXSSRUW WhiV QRWiRQ: PXWQaP eW.aO. (1986) fRXQd eYideQce fRU aPQeVia iQ 98%
Rf a VaPSOe Rf 100 caVeV. IQ facW, Whe RccXUUeQce Rf XQe[SOaiQabOe PePRU\ OaSVeV iQ
eYeU\da\ Oife iV a fUeTXeQW SUeVeQWiQg V\PSWRP Rf SaWieQWV ZhR aUe VXbVeTXeQWO\ giYeQ a
diagQRViV Rf PXOWiSOe SeUVRQaOiW\. SXch OaSVeV caQ SURdXce cRQfXViRQ aQd eYeQ
beZiOdeUPeQW iQ bRWh SaWieQWV aQd RWheUV. FRU iQVWaQce, OVgRRd eW.aO. (1976) deVcUibed a
caVe iQ Zhich Whe PaiQ SeUVRQaOiW\ eaUQed a VXbVWaQWiaO iQcRPe, \eW ZaV cRQWiQXaOO\
VXUSUiVed WR fiQd WhaW Vhe had QR PRQe\ iQ heU baQk accRXQW aW Whe eQd Rf each PRQWh.
The PRQe\ had beeQ ZiWhdUaZQ aQd XVed b\ aQRWheU SeUVRQaOiW\, \eW Whe PaiQ
SeUVRQaOiW\ Oacked aQ\ cRQVciRXV UecROOecWiRQ Rf Whe ZiWhdUaZaO RU VSeQdiQg Rf Whe PRQe\.
IQ a caVe UeSRUWed b\ BOiVV (1986), Whe SaWieQW had a SeUVRQaOiW\ QaPed "WiOORZ" ZhR
ZRUked aV a SURVWiWXWe. ThiV SeUVRQaOiW\'V e[SeUieQceV, hRZeYeU, ZeUe iQacceVVibOe WR Whe
PaiQ SeUVRQaOiW\, ZhR ZaV XQdeUVWaQdabO\ SeUSOe[ed ZheQ Vhe eQcRXQWeUed fRUPeU
cXVWRPeUV: "PeRSOe aSSURach Pe aQd Va\ Whe\ kQRZ Pe bXW I dRQ'W kQRZ WheP. MeQ Va\
'Hi, WiOORZ, ZheQ aUe \RX gRiQg back WR ZRUk?' The\ VRPeWiPeV Va\ VhRckiQg RU iQVXOWiQg
WhiQgV Zhich I dRQ'W ZaQW WR UeSeaW. I dRQ'W Oike fRUgeWWiQg WhiQgV (S.140)."

 

FeaWXUeV Rf PXOWiSOe SeUVRQaOiW\ aPQeVia. DeVSiWe a geQeUaO agUeePeQW WhaW beWZeeQ-
SeUVRQaOiW\ aPQeVia cRQVWiWXWeV aQ iQWegUaO aVSecW Rf PXOWiSOe SeUVRQaOiW\ diVRUdeU, WheUe
haV beeQ UePaUkabO\ OiWWOe iQYeVWigaWiRQ Rf PePRU\ fXQcWiRQ iQ WheVe SaWieQWV. COiQicaO
RbVeUYaWiRQV, hRZeYeU, SRiQW WRZaUd WZR SRVVibO\ iPSRUWaQW feaWXUeV Rf beWZeeQ-
SeUVRQaOiW\ PePRU\ iPSaiUPeQW. FiUVW, Whe aPQeVia aSSeaUV WR be aV\PPeWUicaO:
AOWhRXgh aW OeaVW RQe SeUVRQaOiW\ VhRZV deQVe aPQeVia fRU Whe e[SeUieQceV Rf Whe RWheUV,
RQe RU PRUe W\SicaOO\ haV UeOaWiYeO\ XQiPSaiUed acceVV WR Whe e[SeUieQceV Rf VRPe RU aOO
RWheU SeUVRQaOiWieV (e.g., BOiVV, 1986; CRUiaW, 1916; PUiQce, 1910; ThigSeQ & COeckOe\,
1957). SecRQd, eYeQ ZheQ a SaUWicXOaU SeUVRQaOiW\ OackV e[SOiciW PePRU\ fRU ZhaW haV
haSSeQed WR RWheUV, VRPe iPSOiciW PePRU\ caQ be RbVeUYed. FRU iQVWaQce, iQ hiV cOaVVic
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deVcUiSWiRQ Rf Whe caVe Rf MiVV BeaXchaPS, PUiQce (1910) UeSRUWed WhaW SeUVRQaOiW\ "B IV"
had iQYROXQWaU\ "YiViRQV" WhaW deSicWed Whe e[SeUieQceV Rf SeUVRQaOiW\ "B I", bXW "...Whe
YiViRQV ZeUe SXUe aXWRPaWiVPV, e[cUeVceQceV iQ heU PiQd, ZiWhRXW cRQVciRXV aVVRciaWiRQ
ZiWh Whe RWheU e[SeUieQceV Rf Whe Oife Zhich Whe\ SicWXUed. WheQ VeeiQg a YiViRQ Vhe [B
IV] did QRW UecRgQi]e Whe SicWRUiaO e[SeUieQceV aV heU RZQ, eYeQ WhRXgh iW ZaV Rf B I'V
Oife; WheUe ZaV QR VeQVe Rf PePRU\ cRQQecWed ZiWh iW (S.265)." SiPiOaUO\, B IV
e[SeUieQced VWURQg ePRWiRQaO UeacWiRQV WR SeRSOe aQd SOaceV WhaW had affecWiYe
VigQificaQce fRU B I; B IV, hRZeYeU, had QR cRQVciRXV UecROOecWiRQ Rf Whe SeRSOe RU SOaceV
WhaW eOiciWed Whe ePRWiRQ aQd cRXOd QRW XQdeUVWaQd Zh\ Vhe feOW iW. SiPiOaU RbVeUYaWiRQV Rf
iPSOiciW PePRU\ acURVV SeUVRQaOiWieV ZeUe Pade b\ RWheU eaUO\ cOiQicaO RbVeUYeUV (CRUiaW,
1916; JaQeW, 1907; SidiV & GRRdhaUW, 1898).

MRUe UeceQWO\, a feZ e[SeUiPeQWaO iQYeVWigaWiRQV Rf PXOWiSOe SeUVRQaOiW\ aPQeVia haYe
beeQ UeSRUWed; Whe\ cRQfiUP aQd e[WeQd Whe fRUegRiQg RbVeUYaWiRQV. IQ Whe fiUVW
TXaQWiWaWiYe VWXd\ Rf PePRU\ fXQcWiRQ iQ PXOWiSOe SeUVRQaOiW\, LXdZig eW.aO. (1972)
deVUibed a caVe iQ Zhich WheUe ZaV a cRUe SeUVRQaOiW\, JRQah, aQd WhUee RWheU
SeUVRQaOiWieV, SaPP\, UVRffa AbdXOOa, aQd KiQg YRXQg. JRQah ZaV cRPSOeWeO\ aPQeVic fRU
Whe RWheU WhUee SeUVRQaOiWieV, ZhR iQ WXUQ had YaU\iQg degUeeV Rf PePRU\ fRU JRQah aQd
each RWheU. LXdZig eW.aO. e[aPiQed ZheWheU iQfRUPaWiRQ acTXiUed b\ RQe SeUVRQaOiW\
cRXOd iQfOXeQce Whe SeUfRUPaQce Rf aQRWheU RQ YaUiRXV OeaUQiQg aQd cRQdiWiRQiQg WaVkV,
deVSiWe Whe e[iVWeQce Rf cURVV-SeUVRQaOiW\ aPQeVia fRU each RWheU'V e[SeUieQceV. FRU
e[aPSOe, XViQg Whe SaiUed-aVVRciaWe OeaUQiQg WeVWV fURP Whe WZR aOWeUQaWe fRUPV Rf Whe
WechVOeU MePRU\ ScaOe, Whe\ fRXQd WhaW haYiQg eiWheU JRQah RU UVRffa AbdXOOa VWXd\ a
SaUWicXOaU OiVW faciOiWaWed OeaUQiQg Rf WhaW VaPe OiVW b\ each Rf Whe RWheU SeUVRQaOiWieV.
SiPiOaUO\, e[SRViQg eiWheU JRQah RU UVRffa AbdXOOa WR RQe Rf Whe WMS VWRUieV faciOiWaWed
VXbVeTXeQW PePRU\ fRU WhaW VWRU\ iQ Whe RWheU SeUVRQaOiWieV. EYideQce fRU WUaQVfeU Rf
cOaVVicaO cRQdiWiRQiQg (SaiUiQg Rf VhRck ZiWh a OighW RU WRQe) fURP each Rf Whe SeUVRQaOiWieV
WR VRPe Rf Whe RWheUV ZaV aOVR RbWaiQed, aV ZaV eYideQce Rf cURVV-SeUVRQaOiW\ faciOiWaWiRQ
Rf SeUfRUPaQce RQ Whe WAIS bORck deVigQ WeVW. IQ WZR addiWiRQaO SaUadigPV, hRZeYeU,
WUaQVfeU ZaV RbVeUYed RQO\ fURP JRQah WR RWheU SeUVRQaOiWieV, aQd QRW Yice YeUVa. OQe Rf
WheVe iQYROYed VWXd\ Rf SaiUed-aVVRciaWeV aQd VXbVeTXeQW fUee aVVRciaWiRQ SeUfRUPaQce;
Whe RWheU iQYROYed GSR UeVSRQVeV WR ZRUdV WhaW had ePRWiRQaO VigQificaQce fRU each Rf
Whe SeUVRQaOiWieV.

BaVed RQ WheVe RbVeUYaWiRQV, LXdZig eW.aO. VXggeVWed WhaW affecWiYeO\ chaUged PaWeUiaO
WUaQVfeUUed RQO\ fURP JRQah WR RWheU SeUVRQaOiWieV, ZheUeaV affecWiYeO\ QeXWUaO PaWeUiaO
WUaQfeUUed aPRQg aOO SeUVRQaOiWieV. ThiV e[SOaQaWiRQ iV QRW eQWiUeO\ VaWiVf\iQg, hRZeYeU,
becaXVe WheUe aUe QR VWURQg UeaVRQV Zh\ Whe SaiUed aVVRciaWe WaVk WhaW VhRZed
aV\PPeWUicaO WUaQVfeU VhRXOd be cRQVideUed ePRWiRQaO ZhiOe Whe RQe WhaW \ieOded
V\PPeWUicaO WUaQVfeU VhRXOd be YieZed aV QeXWUaO QeXWUaO. NRU iV iW cOeaU Zh\ a VhRck
cRQdiWiRQiQg SURcedXUe -- Zhich SURdXced V\PPeWUicaO WUaQVfeU aPRQg aOO SeUVRQaOiWieV --
RXghW WR be cRQVideUed QRQ-ePRWiRQaO. WhaWeYeU Whe e[SOaQaWiRQ Rf Whe aV\PPeWUicaO
WUaQVfeU, WheVe iQVWaQceV Rf WUaQVfeU caQ aOO be iQWeUSUeWed aV iPSOiciW PePRU\
SheQRPeQa: A SaUWicXOaU SeUVRQaOiW\'V SeUfRUPaQce iV faciOiWaWed b\ Whe e[SeUieQceV Rf
aQRWheU SeUVRQaOiW\ XQdeU cRQdiWiRQV iQ Zhich cRQVciRXV UecROOecWiRQ Rf WhRVe e[SeUieQceV
iV QRW UeTXiUed aQd iV iQ aOO OikeOihRRd SUecOXded. NRWe, hRZeYeU, WhaW LXdZig eW.aO. did QRW
diVWiQgXiVh beWZeeQ iPSOiciW aQd e[SOiciW PePRU\ aQd WhXV did QRW acWXaOO\ WeVW ZheWheU
aQ\ Rf Whe SeUVRQaOiWieV cRXOd cRQVciRXVO\ UePePbeU ZhaW aQRWheU had VWXdied.
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SiPiOaU cRQVideUaWiRQV aSSO\ WR a PRUe UeceQW VWXd\ b\ Dick-BaUQeV eW.aO. (1987). The\
WeVWed WhUee diffeUeQW SeUVRQaOiWieV RXW Rf a WRWaO Rf 16 WhaW had beeQ ideQWified iQ a 28-\U.
ROd fePaOe SaWieQW. Like LXdZig eW.aO., Whe\ fRXQd WhaW haYiQg RQe Rf Whe SeUVRQaOiWieV
VWXd\ a SaiUed-aVVRciaWe OiVW faciOiWaWed OeaUQiQg Rf WhaW VaPe OiVW b\ aQ\ Rf Whe RWheU
SeUVRQaOiWieV. MRUeRYeU, Whe aPRXQW Rf beWZeeQ-SeUVRQaOiW\ faciOiWaWiRQ ZaV URXghO\
cRPSaUabOe WR Whe aPRXQW Rf ZiWhiQ-SeUVRQaOiW\ faciOiWaWiRQ. A ViPiOaU SaWWeUQ Rf UeVXOWV
ZaV RbVeUYed ZiWh a SeUceSWXaO-PRWRU OeaUQiQg WaVk: AcTXiViWiRQ Rf VkiOO aW Whe WaVk b\
RQe SeUVRQaOiW\ faciOiWaWed VkiOO acTXiViWiRQ b\ Whe RWheUV. AOWhRXgh WheVe RbVeUYaWiRQV caQ
be YieZed aV iPSOiciW PePRU\ SheQRPeQa, Dick-BaUQeV eW.aO., Oike LXdZig eW.aO., did QRW
Pake aQ iPSOiciW/e[SOiciW diVWiQcWiRQ aQd SURYided QR daWa RQ ZheWheU Whe YaUiRXV
SeUVRQaOiWieV cRXOd e[SOiciWO\ UePePbeU Whe iQfRUPaWiRQ VWXdied b\ Whe RWheUV. EYideQce
RQ WhiV SRiQW iV SURYided iQ a VWXd\ Rf cURVV-SeUVRQaOiW\ iQWeUfeUeQce b\ SiObeUPaQ eW.aO.
(1985) WhaW iQcOXded QiQe PXOWiSOe SeUVRQaOiW\ SaWieQWV. The\ VeOecWed WZR SeUVRQaOiWieV iQ
each SaWieQW ZhR ZeUe PXWXaOO\ aPQeVic, aQd e[aPiQed SeUfRUPaQce iQ WZR diffeUeQW
cRQdiWiRQV: 1) ViPiOaU caWegRUi]ed OiVWV ZeUe VWXdied VXcceVViYeO\ b\ WZR diffeUeQW
SeUVRQaOiWieV, aQd 2) Whe OiVWV ZeUe VWXdied VXcceVViYeO\ b\ Whe VaPe SeUVRQaOiW\. If
iQfRUPaWiRQ acTXiUed b\ RQe SeUVRQaOiW\ dReV QRW iQWeUfeUe ZiWh SeUfRUPaQce iQ aQRWheU,
UecaOO Rf iQdiYidXaO OiVW iWePV VhRXOd be higheU iQ Whe fiUVW cRQdiWiRQ WhaQ iQ Whe VecRQd.
HRZeYeU, SiObeUPaQ eW.aO. UeSRUWed eYideQce Rf UeWURacWiYe aQd SURacWiYe iQWeUfeUeQce
acURVV SeUVRQaOiWieV: UecaOO ZaV ORZeU iQ Whe fiUVW WhaQ Whe VecRQd cRQdiWiRQ. NeYeUWheOeVV,
SiObeUPaQ eW.aO. fRXQd WhaW "SXbjecWiYeO\, aOO MPD SaWieQWV UeSRUWed WhaW aOO Whe ZRUdV
Whe\ UePePbeUed had beeQ heaUd iQ Whe VaPe SeUVRQaOiW\ VWaWe (S.257)." ThXV, iW VeePV
UeaVRQabOe WR iQWeUSUeW Whe RbVeUYed iQWeUfeUeQce effecWV aV iPSOiciW e[SUeVViRQV Rf
PePRU\ b\ RQe SeUVRQaOiW\ fRU Whe e[SeUieQceV Rf aQRWheU.

A VWXd\ WhaW VSecificaOO\ cRQWUaVWed iPSOiciW aQd e[SOiciW PePRU\ acURVV SeUVRQaOiWieV haV
beeQ UeSRUWed UeceQWO\ b\ NiVVeQ eW.aO. (iQ SUeVV). The\ VWXdied a 45-\eaU ROd ZRPaQ
ZiWh a UaWheU UePaUkabOe 22 diagQRVed SeUVRQaOiWieV. OQe SeUVRQaOiW\ haV e[WeQViYe
aZaUeQeVV Rf aQd e[SOiciW PePRU\ fRU Whe e[SeUieQceV Rf Whe RWheUV, WhUee UeceiYe
"adYice" fURP VRPe Rf Whe RWheUV, aQd Whe UePaiQiQg 18 aUe deQVeO\ aPQeVic fRU aOO
e[SeUieQceV e[ceSW WheiU RZQ. NiVVeQ eW.aO. fRcXVVed RQ eighW PXWXaOO\ aPQeVic
SeUVRQaOiWieV WhaW cRXOd each be eOiciWed iQ UeVSRQVe WR aQ aSSURSUiaWe UeTXeVW b\ Whe
e[SeUiPeQWeU. TaUgeW PaWeUiaOV ZeUe VWXdied b\ RQe SeUVRQaOiW\ (Zhich ZaV eOiciWed b\ Whe
SaWieQW'V SV\chiaWUiVW), aQd afWeU UeWeQWiRQ iQWeUYaOV Rf aSSUR[iPaWeO\ 5-10 PiQXWeV,
aQRWheU SeUVRQaOiW\ ZaV eOiciWed fRU PePRU\ WeVWiQg. LiWWOe RU QR eYideQce Rf beWZeeQ-
SeUVRQaOiW\ e[SOiciW PePRU\ ZaV RbVeUYed RQ a YaUieW\ Rf WeVWV. ThXV, ZheQ Whe
SeUVRQaOiW\ QaPed AOice VWXdied a OiVW Rf ZRUdV, aQd BRQQie ZaV VXbVeTXeQWO\ giYeQ a
YeV/NR UecRgQiWiRQ WeVW aQd aVked WR Sick RXW Whe ZRUdV VhRZQ SUeYiRXVO\ WR AOice, Vhe
ciUcOed QRQe Rf WheP. B\ cRQWUaVW, eYideQce Rf cURVV-SeUVRQaOiW\ iPSOiciW PePRU\ ZaV
RbVeUYed RQ VeYeUaO WeVWV. FRU e[aPSOe, RQ a ZRUd fUagPeQW cRPSOeWiRQ WeVW iQ Zhich
SeUVRQaOiWieV ZeUe UeTXiUed WR WU\ WR cRPSOeWe gUaShePic fUagPeQWV ZiWh a ViQgOe cRUUecW
VROXWiRQ (e.g., A__A__I_ fRU ASSASSIN; TXOYiQg eW.aO., 1982), BRQQie'V SeUfRUPaQce ZaV
faciOiWaWed RU SUiPed b\ SUiRU e[SRVXUe Rf a ZRUd WR AOice. SiPiOaU cURVV-SeUVRQaOiW\
iPSOiciW PePRU\ effecWV ZeUe RbVeUYed RQ WaVkV WhaW UeTXiUed ideQWificaWiRQ Rf bUiefO\
e[SRVed ZRUdV (JacRb\ & DaOOaV, 1981), aQd OeaUQiQg WR UeVSRQd WR a VeTXeQWiaO SaWWeUQ
Rf OighWV (NiVVeQ & BXOOePeU, 1987). SigQificaQWO\, hRZeYeU, QR eYideQce Rf cURVV-
SeUVRQaOiW\ WUaQVfeU ZaV RbVeUYed RQ VeYeUaO RWheU iPSOiciW PePRU\ WaVkV, iQcOXdiQg
VROXWiRQ Rf VePaQWicaOO\ aPbigXRXV VeQWeQce SX]]OeV (McAQdUeZV eW.aO., 1987) aQd
SicWXUeV (BUaQVfRUd & JRhQVRQ, 1972), aQd fUee aVVRciaWiRQ WR ZRUd VWePV ZiWh PRUe WhaQ
10 SRVVibOe cRPSOeWiRQV (GUaf eW.aO., 1984). MRUeRYeU, UeSeaWed adPiQVWUaWiRQ Rf Whe
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WMS ORgicaO PePRU\ SaVVageV did QRW \ieOd aQ\ eYideQce Rf cURVV-SeUVRQaOiW\ faciOiWaWiRQ
Rf OeaUQiQg, aV had beeQ RbVeUYed iQ Whe LXdZig eW.aO. (1972) VWXd\. TheVe daWa iQdicaWe
WhaW WeVWiQg PePRU\ iPSOiciWO\ ZaV a QeceVVaU\ bXW QRW VXfficieQW cRQdiWiRQ fRU RbVeUYiQg
cURVV-SeUVRQaOiW\ WUaQVfeU iQ WhiV SaWieQW. NiVVeQ eW.aO. aUgXed WhaW Whe iPSOiciW WaVkV iQ
Zhich WUaQVfeU ZaV QRW RbVeUYed UeTXiUed e[WeQViYe VePaQWic iQWeUSUeWaWiRQ Rf VWiPXOXV
PaWeUiaO (e.g., VROYiQg aPbigXRXV VeQWeQce SX]]OeV, cRPSUeheQdiQg a VWRU\). SXch
iQWeUSUeWiYe acWiYiWieV Pa\ haYe dUaZQ RQ SUiRU kQRZOedge WhaW ZaV idiRV\QcUaWic WR each
SeUVRQaOiW\. SiQce WhiV SeUVRQaOiW\-VSecific kQRZOedge ZRXOd haYe beeQ aYaiOabOe RQO\
ZheQ Whe VaPe SeUVRQaOiW\ SeUfRUPed aW bRWh VWXd\ aQd WeVW, cURVV-SeUVRQaOiW\ iPSOiciW
PePRU\ Pa\ be RbVeUYed RQO\ ZiWh WaVkV aQd PaWeUiaOV WhaW dR QRW WaS SeUVRQaOiW\
VSecific kQRZOedge.

 

TheRUieV Rf PXOWiSOe SeUVRQaOiW\ aPQeVia. SeYeUaO ideaV haYe beeQ SURSRVed WR accRXQW
fRU PXOWiSOe SeUVRQaOiW\ aPQeVia. JaQeW (1904) aQd PUiQce (1910) aSSOied WheiU
diVVRciaWiRQ WheRUieV WR Whe SheQRPeQRQ, aUgXiQg WhaW aOWeUQaWe SeUVRQaOiWieV UeSUeVeQW
cRPSOe[ V\VWePV Rf VXbcRQVciRXV ideaV WhaW aUe VSOiW Rff fURP, aQd fXQcWiRQ
iQdeSeQdeQWO\ Rf, Whe ceQWUaO egR. ThiV baVic SURSRVaO haV beeQ deYeORSed aQd PRdified
b\ HiOgaUd (1977) aQd KihOVWURP (1984, 1987, 1988a). BOiVV (1986) VXggeVWed WhaW
PXOWiSOe SeUVRQaOiWieV aUe h\SQRWic YiUWXRVRV ZhR aUe YicWiPV Rf VSRQWaQeRXV VeOf-
h\SQRViV aQd VXffeU fURP a fRUP Rf h\SQRWic aPQeVia. BRZeU (1981) SRUWUa\ed PXOWiSOe
SeUVRQaOiW\ aPQeVia aV aQ e[WUePe PaQifeVWaWiRQ Rf Whe SheQRPeQRQ Rf VWaWe-deSeQdeQW
UeWUieYaO, ZheUeb\ iQfRUPaWiRQ acTXiUed iQ RQe ePRWiRQaO VWaWe iV iQacceVVibOe iQ aQRWheU.
AdRSWiQg a VRciaO SV\chRORgicaO SeUVSecWiYe, KeQQ\ (1986), SaUbiQ & CRe (1979), aQd
SSaQRV (iQ SUeVV) deSicWed PXOWiSOe SeUVRQaOiW\ diVRUdeU aV a kiQd Rf UROe SOa\iQg acWiYiW\
iQ Zhich aPQeVia cRQVWiWXWeV SaUW Rf Whe UROe WR be SOa\ed.

AV ZaV Whe caVe iQ SUeYiRXV VecWiRQV, WheUe iV OiWWOe ePSiUicaO eYideQce RQ Zhich WR baVe
aQ aVVeVVPeQW Rf aOWeUQaWiYe WheRUeWicaO accRXQWV Rf PXOWiSOe SeUVRQaOiW\ aPQeVia.
AccRUdiQgO\, Ze caQ dR QR beWWeU aW Whe SUeVeQW WiPe WhaQ WR UegiVWeU a SOea fRU PRUe
V\VWePaWic VWXdieV Rf Whe aPQeVic SheQRPeQa RbVeUYed iQ PXOiSOe SeUVRQaOiW\ diVRUdeUV.

 

NON-PATHOLOGICAL FUNCTIONAL AMNESIAS

IQfaQWiOe aQd ChiOdhRRd APQeVia

PaUeQWV RfWeQ UePaUk WhaW WheiU RffVSUiQg UePePbeU VXUSUiViQgO\ OiWWOe Rf Whe eYeQWV Rf
WheiU eaUO\ \eaUV -- eYeQ eYeQWV WhaW ZRXOd VeeP highO\ PePRUabOe. IQ The
PV\chRSaWhRORg\ Rf EYeU\da\ Life (1901), FUeXd dUeZ SRSXOaU aWWeQWiRQ WR Whe SaXciW\ Rf
adXOW PePRUieV fRU Whe eYeQWV Rf eaUO\ chiOdhRRd. He aVVeUWed WhaW aQ iQfaQWiOe aQd
chiOdhRRd aPQeVia cRYeUed Whe fiUVW fiYe WR eighW \eaUV Rf Oife, ZiWh RQO\ a feZ iVROaWed
fUagPeQWV Rf e[SeUieQce -- UefeUUed WR aV VcUeeQ PePRUieV -- UePaiQiQg acceVVibOe WR
adXOW UecaOO (Vee aOVR FUeXd, 1899).

ThiV deYeORSPeQWaO SheQRPeQRQ ZaV aOVR aSSUeciaWed b\ PePbeUV Rf Whe fiUVW
geQeUaWiRQ Rf e[SeUiPeQWaO SV\chRORgiVWV (HaOO, 1899; HeQUi & HeQUi, 1895; TiWcheQeU,
1900), aV ZeOO aV b\ a QXPbeU Rf OiWeUaU\ figXUeV (Vee De MaUe, 1935; SaOaPaQ, 1972).
NeYeUWheOeVV, iQfaQWiOe chiOdhRRd aPQeVia haV beeQ YiUWXaOO\ igQRUed b\ cRgQiWiYe aQd
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deYeORSPeQWaO SV\chRORgiVWV -- SeUhaSV becaXVe cRQYiQciQg ePSiUicaO dRcXPeQWaWiRQ haV
beeQ VR difficXOW WR RbWaiQ. CRQVideU, fRU e[aPSOe, Whe PeWhRdRORgicaO SURbOePV aWWeQdaQW
RQ dePRQVWUaWiQg WhaW 20-\eaU-ROdV fRUgeW PRUe eYeQWV RccXUUiQg fURP biUWh WR age 5
WhaQ 50-\eaU-ROdV dR Rf eYeQWV RccXUUiQg fURP ageV 30 WR 35 -- ZhiOe cRQWUROOiQg fRU
adeTXac\ Rf eQcRdiQg, Whe QXPbeU Rf eYeQWV dXUiQg Whe iQWeUYeQiQg UeWeQWiRQ iQWeUYaO,
aQd Whe Oike.

 

FeaWXUeV Rf iQfaQWiOe aQd chiOdhRRd aPQeVia. PUiPa facie eYideQce fRU iQfaQWiOe aQd
chiOdhRRd aPQeVia cRPeV iQ WZR fRUPV: VXUYe\V Rf VXbjecWV' eaUOieVW UecROOecWiRQV (fRU a
UeYieZ, Vee KihOVWURP & HaUackieZic], 1982); aQd PRUe e[WeQViYe VaPSOiQgV Rf
aXWRbiRgUaShicaO PePRU\ (fRU a UeYieZ, Vee KihOVWURP, 1981; WeW]OeU & SZeeQe\, 1986a;
RXbiQ eW aO., 1986). FRU e[aPSOe, KihOVWURP aQd HaUackieZic] (1982) fRXQd WhaW high-
VchRRO aQd cROOege VWXdeQWV' eaUOieVW SeUVRQaO UecROOecWiRQV WeQded WR be Rf eYeQWV
RccXUUiQg beWZeeQ Whe WhiUd aQd fRXUWh biUWhda\ -- a figXUe WhaW cRQcXUV ZiWh Whe fiQdiQgV
RQ eaUOieU geQeUaWiRQV Rf VXbjecWV (e.g., DXd\cha & DXd\cha, 1941). AV aQRWheU e[aPSOe,
WaOdfRgeO (1948) aVked cROOege VWXdeQWV WR fUeeO\ UecaOO aOO Rf WheiU UecROOecWiRQV XS XQWiO
WheiU 8Wh biUWhda\: UeOaWiYeO\ feZ PePRUieV ZeUe UecRYeUed befRUe Whe 4Wh RU 5Wh
biUWhda\, aQd aOPRVW QRWhiQg fURP Whe fiUVW WhUee \eaUV Rf Oife (Vee aOVR CURYiW] & HaUYe\,
1979).

EYideQce Rf a diffeUeQW kiQd cRPeV fURP VWXdieV ePSOR\iQg Whe cXed UecaOO SURcedXUe
deYeORSed b\ CURYiW] WhaW ZaV diVcXVVed eaUOieU iQ Whe chaSWeU ZiWh UeVSecW WR fXQcWiRQaO
UeWURgUade aPQeVia (1970; Vee aOVR CURYiW] eW aO, 1980; CURYiW] & QXiQa-HROOaQd, 1976;
CURYiW] & SchiffPaQ, 1974; RRbiQVRQ, 1976). WeW]OeU aQd SZeeQe\ (1986a), UeaQaO\]iQg
daWa cROOecWed b\ RXbiQ (1982), cRQcOXded WhaW VXbjecWV SURdXce feZeU PePRUieV fURP
befRUe age 5 WhaQ ZRXOd be e[SecWed giYeQ Whe SRZeU fXQcWiRQ WhaW deVcUibeV Whe
diVWUibXWiRQ Rf aXWRbiRgUaShicaO PePRUieV acURVV Whe OifeVSaQ. IQ WhaW VeQVe, WheQ, Whe
UeOaWiYe SRYeUW\ Rf PePRU\ fRU eYeQWV RccXUUiQg befRUe age 5 ZRXOd VeeP WR TXaOif\ aV a
WUXe aPQeVia. FXUWheUPRUe, iW Pa\ be heXUiVWicaOO\ XVefXO WR diVWiQgXiVh beWZeeQ iQfaQWiOe
aPQeVia, cRYeUiQg Whe fiUVW WZR \eaUV Rf Oife (i.e., befRUe OiQgXiVWic UeSUeVeQWaWiRQV Rf
PePRU\ aUe SRVVibOe), aQd chiOdhRRd aPQeVia cRYeUiQg Whe UePaiQiQg SeUiRd.

 

TheRUieV Rf iQfaQWiOe aQd chiOdhRRd aPQeVia. A UePaUkabOe feaWXUe Rf Whe OiWeUaWXUe RQ
chiOdhRRd aPQeVia iV Whe YaVW SUROifeUaWiRQ Rf WheRUieV WR accRXQW fRU Whe SheQRPeQRQ
befRUe iW eYeU had beeQ cRQYiQciQgO\ eVWabOiVhed (Vee WeW]OeU & SZeeQe\, 1986b). FRU
e[aPSOe, FUeXd (1901) aUgXed WhaW chiOdhRRd aPQeVia UeVXOWed fURP Whe UeSUeVViRQ Rf
cRQfOicW-OadeQ Ve[XaO aQd aggUeVViYe ideaV aQd iPSXOVeV, RccXUUiQg aW Whe UeVROXWiRQ Rf
Whe OediSaO cUiViV aW abRXW age 5. ThiV aSSURach ZRXOd be cOaVVified aV a UeOaWiYeO\ SXUe
UeWUieYaO WheRU\, iQaVPXch aV Whe UeSUeVVed cRQWeQWV UePaiQ aYaiOabOe iQ Whe PePRU\
VWRUe, if QRW acceVVibOe WR cRQVciRXV UecaOO. MRUe UeceQWO\, WhiWe aQd PiOOePeU (1979)
RffeUed aQ eQcRdiQg WheRU\ Rf Whe SheQRPeQRQ, aUgXiQg WhaW \RXQg chiOdUeQ dR QRW
SRVVeVV Whe iQfRUPaWiRQ-SURceVViQg caSaciW\ WR eQcRde PePRUieV ZeOO eQRXgh WR Pake
WheP acceVVibOe OaWeU RQ. TheiU YieZSRiQW iV cRQgUXeQW ZiWh SV\chRbiRORgicaO VWXdieV Rf
QRQhXPaQ aQiPaOV (e.g., CaPSbeOO & CRXOWeU, 1976; CaPSbeOO & SSeaU, 1972; CRXOWeU,
1979; NadeO & ZROa-MRUgaQ, 1984; SSeaU, 1979) aQd hXPaQ QeRQaWeV aQd iQfaQWV (NadeO
& ZROa-MRUgaQ, 1984; SchacWeU & MRVcRYiWch, 1984) WhaW UeOaWe iQfaQWiOe aPQeVia WR Whe
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P\eOiQi]aWiRQ Rf QeXUaO WiVVXe, deYeORSPeQW Rf hiSSRcaPSXV aQd RWheU PediaO-WePSRUaO
VWUXcWXUeV, RU PaWXUaWiRQ Rf Whe cRUWe[ iQ geQeUaO.

OWheU aSSURacheV Pa\ be cOaVVified aV "eQcRdiQg VSecificiW\" WheRUieV, iQ WhaW Whe\
ePShaVi]e Whe UeOaWiRQV beWZeeQ eQcRdiQg aQd UeWUieYaO SURceVVeV. AQ eaUO\ e[aPSOe iV
SchacWeO (1947), ZhRVe WheRU\ UeSUeVeQWed aQ ecOecWic cRPbiQaWiRQ Rf FUeXd aQd BaUWOeWW.
He SURSRVed WhaW PePRUieV eQcRded iQ WeUPV Rf SUe-RediSaO, SUiPaU\ SURceVV VchePaWa
ZeUe iQcRPSaWibOe ZiWh Whe UeWUieYaO VchePeV chaUacWeUiVWic Rf SRVW-RediSaO, VecRQdaU\
SURceVV WhRXghW. IQ a ViPiOaU YeiQ, NeiVVeU (1962, 1967) cRPbiQed BaUWOeWW ZiWh PiageW
aQd VXggeVWed WhaW PePRUieV eQcRded b\ PeaQV Rf VeQVRUiPRWRU aQd SUeRSeUaWiRQaO
VchePaWa chaUacWeUiVWic Rf eaUO\ chiOdhRRd ZeUe iQcRPSaWibOe ZiWh Whe PRdeV Rf UeWUieYaO
chaUacWeUiVWic Rf cRQcUeWe RU fRUPaO RSeUaWiRQV. IQ eiWheU caVe, Whe iQcRPSaWibiOiW\
beWZeeQ eQcRdiQg aQd UeWUieYaO RSeUaWiRQV UeQdeUV PePRUieV Rf eaUO\ chiOdhRRd WhaW aUe
aYaiOabOe iQ PePRU\ VWRUage iQacceVVibOe WR adXOW UecaOO -- PXch iQ Whe PaQQeU Rf Whe
VWaWe-deSeQdeQW PePRU\ deficiWV SURdXced b\ SV\chRacWiYe dUXgV (Eich, 1980). AW Whe
VaPe WiPe, iW iV SRVVibOe WhaW iQfaQWiOe aQd chiOdhRRd aPQeVia haYe OeVV WR dR ZiWh Whe
biRORgicaO PaWXUaWiRQ aQd cRgQiWiYe deYeORSPeQW Rf chiOdUeQ WhaQ Whe\ dR ZiWh Whe
eQYiURQPeQWV iQ Zhich chiOdUeQ OiYe. NeiVVeU (1962) haV SRiQWed RXW WhaW Whe VaPe SeUiRd
-- ageV 5 WR 7 -- WhaW iV aVVRciaWed ZiWh VXch iQWeUQaO eYeQWV aV Whe deYeORSPeQW Rf Whe
hiSSRcaPSXV, UeVROXWiRQ Rf Whe RediSaO cUiViV, VhifW fURP SUeRSeUaWiRQaO WhRXghW WR
cRQcUeWe RSeUaWiRQV, aQd Whe acTXiViWiRQ Rf VRShiVWicaWed VWUaWegieV fRU PePRU\
SURceVViQg iV aOVR PaUked b\ a PajRU eYeQW iQ Whe e[WeUQaO eQYiURQPeQW: Whe chiOd gReV
WR VchRRO. The RQVeW Rf fRUPaO VchRROiQg SURYideV Whe chiOd, fRU Whe fiUVW WiPe, ZiWh Whe
WePSRUaO aQd VSaWiaO VWUXcWXUeV (Zeekda\V YV. ZeekeQdV; hRPe YV. VchRRO) WhaW SeUPiW
RQe eSiVRde WR be diVWiQgXiVhed UeOiabO\ diVWiQgXiVhed fURP aQRWheU. IQ Whe fiQaO aQaO\ViV,
Whe VRXUce Rf iQfaQWiOe aQd chiOdhRRd aPQeVia iV OikeO\ WR be fRXQd iQ Whe iQWeUacWiRQ
beWZeeQ Whe iQfRUPaWiRQ-SURceVViQg caSaciWieV Rf \RXQg chiOdUeQ, aQd Whe iQfRUPaWiRQ
WhaW WheiU eQYiURQPeQW giYeV WheP WR SURceVV.

AW Whe VaPe WiPe aV Ze cRQVideU WheRUeWicaO e[SOaQaWiRQV Rf iQfaQWiOe aQd chiOdhRRd
aPQeVia, Ze PXVW UePePbeU WhaW eYeQ QeRQaWeV aUe caSabOe Rf OeaUQiQg, aQd WhaW a
gUeaW deaO Rf iQfRUPaWiRQ acTXiUed dXUiQg chiOdhRRd iV UeWaiQed b\ adXOWV. PURcedXUaO aQd
VePaQWic kQRZOedge, ZhRVe XVe dReV QRW UeTXiUe UecROOecWiRQ Rf Whe VSecific
ciUcXPVWaQceV XQdeU Zhich iW ZaV acTXiUed, iV aSSaUeQWO\ XQaffecWed b\ Whe aPQeVic
SURceVV(eV) WhaW iPSaiU iQfaQWV' UePePbeUiQg Rf VSecific eYeQWV (NadeO & ZROa-MRUgaQ,
1986; SchacWeU & MRVcRYiWch, 1984). EYeQ ZiWhiQ Whe dRPaiQ Rf eSiVRdic PePRU\, iW Pa\
SURYe WR be Whe caVe WhaW iQfaQWiOe aQd chiOdhRRd aPQeVia affecWV RQO\ e[SOiciW PePRU\ --
Whe cRQVciRXV UecROOecWiRQ Rf SaVW eYeQWV -- aQd VSaUeV Whe iPSOiciW effecWV Rf SaVW
e[SeUieQce RQ RQgRiQg e[SeUieQce, WhRXghW, aQd acWiRQ.

 

PRVWh\SQRWic APQeVia

PRVWh\SQRWic aPQeVia RccXUV ZheQ VXbjecWV aUe XQabOe WR UePePbeU, afWeU h\SQRViV haV
beeQ WeUPiQaWed, Whe eYeQWV aQd e[SeUieQceV WhaW WUaQVSiUed ZhiOe Whe\ ZeUe h\SQRWi]ed
(fRU UeYieZV, Vee KihOVWURP, 1983, 1985; KihOVWURP & EYaQV, 1979). AfWeU Whe h\SQRWiVW
adPiQiVWeUV a SUeaUUaQged cXe WR caQceO Whe VXggeVWiRQ, Whe aPQeVic VXbjecW ZiOO W\SicaOO\
UecRYeU WheVe PePRUieV -- aOWhRXgh VRPe degUee Rf UeVidXaO aPQeVia Pa\ SeUViVW fRU a
VhRUW SeUiRd Rf WiPe. ThiV diVUXSWiRQ iQ PePRU\ UaUeO\ RccXUV XQOeVV iW haV beeQ
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VXggeVWed WR Whe VXbjecW. AQd eYeQ ZiWh aQ e[SOiciW VXggeVWiRQ, Whe e[WeQW Rf aPQeVia iV
highO\ cRUUeOaWed ZiWh PeaVXUed h\SQRWi]abiOiW\: iQVXVceSWibOe VXbjecWV VhRZ OiWWOe if aQ\
UeVSRQVe WR Whe VXggeVWiRQ, ZhiOe Whe YeU\ deQVeVW aPQeViaV WeQd WR be cRQfiQed WR Whe
PRVW highO\ h\SQRWi]abOe VXbjecWV (VRPeWiPeV caOOed "h\SQRWic YiUWXRVRV").

 

FeaWXUeV Rf SRVWh\SQRWic aPQeVia Like Whe RWheU fXQcWiRQaO aPQeViaV, SRVWh\SQRWic
aPQeVia iV a SheQRPeQRQ Rf eSiVRdic PePRU\ (TXOYiQg, 1983). ThaW iV, aPQeVic VXbjecWV
faiO WR UePePbeU VSecific eYeQWV aQd e[SeUieQceV WhaW RccXUUed ZhiOe Whe\ ZeUe
h\SQRWi]ed (VXggeVWed aPQeVia caQ aOVR RccXU ZiWhRXW WeUPiQaWiRQ Rf h\SQRViV; Vee
SSaQRV, 1986). WheQ aPQeVic VXbjecWV fRUgeW a ZRUdOiVW WhaW haV beeQ PePRUi]ed dXUiQg
h\SQRViV, Whe YRcabXOaU\ iWePV WhePVeOYeV UePaiQ aYaiOabOe fRU XVe iQ cRQYeUVaWiRQ, aV
ZRUd aVVRciaWiRQV aQd caWegRU\ iQVWaQceV, aQd Whe Oike (WiOOiaPVeQ eW aO., 1965;
KihOVWRUP, 1980). IW VhRXOd be QRWed WhaW aSSURSUiaWeO\ ZRUded VXggeVWiRQV caQ SURdXce
aShaViaV aQd agQRViaV aV ZeOO aV aPQeVia (KihOVWURP, 1985). ThXV, VXbjecWV giYeQ Whe
VXggeVWiRQ WhaW Whe\ ZiOO be XQabOe WR SURQRXQce Whe ZRUd hRXVe Pa\ be XQabOe WR
XQdeUVWaQd a VePaQWicaOO\ UeOaWed ZRUd VXch aV hRPe (HiOgaUd, 1977). IQ WhiV chaSWeU,
hRZeYeU, Ze aUe cRQceUQed RQO\ ZiWh Whe aSSaUeQW iQabiOiW\ Rf h\SQRWi]ed VXbjecWV WR
UePePbeU VSecific e[SUeieQceV WhaW RccXUUed ZhiOe Whe\ ZeUe h\SQRWi]ed (QRWhiQg
V\VWePaWic iV kQRZQ abRXW Whe effecWiYeQeVV Rf VXggeVWiRQV Rf aPQeVia fRU eYeQWV
RccXUUiQg RXWVide h\SQRViV).

SeYeUaO VWXdieV fURP HXOO'V (1933) UeVeaUch SURgUaP iOOXVWUaWe Whe VeOecWiYiW\ Rf
SRVWh\SQRWic aPQeVia. FRU e[aPSOe, PaWWeQ (1932; ciWed iQ HXOO, 1933) gaYe VXbjecWV
SUacWice iQ cRPSOe[ PeQWaO addiWiRQ fRU 18 da\V; RQ Da\V 7-12, Whe SUacWice WRRk SOace iQ
h\SQRViV. AfWeU WeUPiQaWiRQ Rf h\SQRViV Whe VXbjecWV ZeUe XQabOe faiOed WR UePePbeU Whe
SUacWice VeVViRQV WhaW RccXUUed iQ h\SQRViV; QeYeUWheOeVV, Whe OeaUQiQg cXUYe fRU WheVe
VeVViRQV ZaV cRQWiQXRXV ZiWh WhaW deUiYed fURP Whe SUeceediQg aQd fROORZiQg QRQh\SQRWic
VeVViRQV. SiPiOaU fiQdiQgV ZeUe RbWaiQed b\ CRRUV (1928; ciWed iQ HXOO, 1933) ZiWh
VXbjecWV OeaUQiQg a VW\OXV Pa]e; aQd b\ Life (1929; ciWed iQ HXOO, 1933) ZiWh VXbjecWV
OeaUQiQg SaiUed aVVRciaWeV. ASSaUeQWO\, VXbjecWV UeWaiQed SURcedXUaO kQRZOedge acTXiUed
iQ h\SQRViV, iQ Whe fRUP Rf ceUWaiQ cRgQiWiYe aQd PRWRU VkiOOV; hRZeYeU, Whe\ ZeUe XQabOe
WR UePePbeU Whe e[SeUieQceV WhURXgh Zhich Whe\ acTXiUed WhaW kQRZOedge. The
diVVRciaWiRQ beWZeeQ SURcedXUaO kQRZOedge aQd eSiVRdic PePRU\ -- Whe fRUPeU VSaUed,
Whe OaWWeU diVUXSWed -- iV chaUacWeUiVWic Rf SRVWh\SQRWic aPQeVia.

AQRWheU diVVRciaWiRQ haV beeQ RbVeUYed iQ SRVWh\SQRWic VRXUce aPQeVia (EYaQV, 1979a;
EYaQV & ThRUQ, 1966). IQ VRXUce aPQeVia e[SeUiPeQWV, h\SQRWi]ed VXbjecWV aUe
iQcideQWaOO\ WaXghW VRPe iWePV Rf RbVcXUe facWXaO kQRZOedge ZhiOe Whe\ aUe h\SQRWi]ed,
aQd VXbVeTXeQWO\ UeceiYe a VXggeVWiRQ WR fRUgeW ZhaW haSSeQed dXUiQg h\SQRViV. WheQ
WeVWed SRVWh\SQRWicaOO\, PaQ\ VXbjecWV aSSeaU igQRUaQW Rf WhiV QeZ facWXaO iQfRUPaWiRQ,
jXVW aV Whe\ aUe XQaZaUe Rf Whe OeaUQiQg e[SeUieQce aQd RWheU eYeQWV Rf h\SQRViV.
HRZeYeU, a VXbVWaQWiaO PiQRUiW\ Rf VXbjecWV ZiOO fRUgeW Whe YaUiRXV h\SQRWic e[SeUieQceV,
bXW QRQeWheOeVV ZiOO cRUUecWO\ aQVZeU Whe TXeVWiRQV ZhRVe aQVZeUV Whe\ OeaUQed ZhiOe
h\SQRWi]ed. WheQ TXeUied, WheVe VXbjecWV VeeP XQaZaUe WhaW Whe\ OeaUQed WheVe facWV
ZhiOe Whe\ ZeUe h\SQRWi]ed, aQd Pa\ eYeQ aWWUibXWe WheiU kQRZOedge WR VRPe
QRQh\SQRWic cRQWe[W -- a WeQdeQc\ WhaW giYeV Whe SheQRPeQRQ iWV QaPe. The facWXaO
iQfRUPaWiRQ iWVeOf Pa\ be cRQVideUed SaUW Rf Whe VXbjecW'V fXQd Rf VePaQWic kQRZOedge,
Whe XVe Rf Zhich iV QRW iPSaiUed b\ Whe aPQeVia VXggeVWiRQ. AOWhRXgh EYaQV'
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e[SeUiPeQWV haYe beeQ cUiWici]ed RQ gURXQdV Rf dePaQd chaUacWeUiVWicV (SSaQRV eW aO.,
1985), iW Pa\ be QRWed WhaW a ViPiOaU diVVRciaWiRQ haV beeQ RbVeUYed iQ caVeV Rf Whe
aPQeVic V\QdURPe dXe WR bUaiQ daPage (e.g., SchacWeU eW aO., 1984; ShiPaPXUa &
STXiUe, 1987).

A fXUWheU diVVRciaWiYe feaWXUe Rf SRVWh\SQRWic aPQeVia iV aOVR iOOXVWUaWed b\ e[SeUiPeQWV
iQ Zhich VXbjecWV aUe aVked WR PePRUi]e OiVWV Rf faPiOiaU ZRUdV (KihOVWURP, 1980;
WiOOiaPVeQ eW aO., 1965). If Whe acTXiViWiRQ ShaVe iV fROORZed b\ VXggeVWiRQV Rf aPQeVia
fRU Whe OeaUQiQg e[SeUieQce, h\SQRWi]abOe VXbjecWV W\SicaOO\ ZiOO be XQabOe WR UePePbeU
Whe cRQWeQWV Rf Whe OiVWV Whe\ haYe UeceQWO\ PePRUi]ed. NeYeUWheOeVV, Whe\ UePaiQ abOe
WR XVe Whe cRQVWiWXeQW iWePV aV ZRUd aVVRciaWiRQV aQd caWegRU\ iQVWaQceV. GiYiQg ZRUd
aVVRciaWiRQV aQd caWegRU\ e[ePSOaUV aUe SURWRW\SicaO VePaQWic PePRU\ WaVkV. TheVe
fXQcWiRQV aUe XQiPSaiUed b\ VXggeVWiRQV fRU aPQeVia, aOWhRXgh Whe\ Pa\ be affecWed b\
VXggeVWiRQV Rf RWheU W\SeV (BeUWUaQd & SSaQRV, 1987; SSaQRV eW aO., 1982).

 

TheRUieV Rf SRVWh\SQRWic aPQeVia. The facW WhaW aPQeVia dReV QRW RccXU VSRQWaQeRXVO\
ZiWh Whe WeUPiQaWiRQ Rf h\SQRViV, aQd caQ be UeYeUVed ZiWhRXW Whe UeiQdXcWiRQ Rf
h\SQRViV, diVWiQgXiVheV SRVWh\SQRWic aPQeVia fURP iQVWaQceV Rf VWaWe-deSeQdeQW PePRU\
(e.g., Eich, 1980, iQ SUeVV). AQd Whe facW WhaW iW caQ be UeYeUVed aW aOO diVWiQgXiVheV iW
fURP RWheU fRUPV Rf iQVWUXcWed fRUgeWWiQg (KihOVWURP, 1983). MRUeRYeU, UeYeUVibiOiW\
cOeaUO\ PaUkV SRVWh\SQRWic aPQeVia aV a faiOXUe Rf PePRU\ UeWUieYaO: Whe cUiWicaO
PePRUieV aUe adeTXaWeO\ eQcRded, aQd UePaiQ aYaiOabOe iQ VWRUage, bXW aPQeVic VXbjecWV
VeeP WR haYe WURXbOe gaiQiQg cRQVciRXV acceVV WR WheP. NeYeUWheOeVV, Whe SUeciVe QaWXUe
Rf WhiV UeWUieYaO diVUXSWiRQ haV beeQ VXbjecW WR VRPe cRQWURYeUV\. VieZed fURP a
SV\chRaQaO\Wic SeUVSecWiYe, fRU e[aPSOe, SRVWh\SQRWic aPQeVia Pa\ be aWWUibXWed WR Whe
PRWiYaWed UeSUeVViRQ Rf XQZaQWed PePRUieV (fRU UeYieZV, Vee KihOVWURP, 1988b). FURP a
VRciaO-SV\chRORgicaO SeUVSecWiYe, RQ Whe RWheU haQd, aPQeVia haV beeQ cRQVWUXed aV a
SURdXcW Rf VeOf-diVWUacWiRQ aQd VWUaWegic VeOf-SUeVeQWaWiRQ (e.g., CRe, 1978; SaUbiQ & CRe,
1979; SSaQRV, 1986; bXW Vee KihOVWURP, 1985). ThiV chaSWeU adRSWV Whe SeUVSecWiYe Rf
cRQWePSRUaU\ iQfRUPaWiRQ-SURceVViQg YieZV Rf PePRU\, Zhich chaUacWeUi]eV SRVWh\SQRWic
aPQeVia aV a diVUXSWiRQ iQ PePRU\ UeWUieYaO (fRU a PRUe deWaiOed accRXQWV, Vee
KihOVWURP, 1985).

OQ Whe baViV Rf VWXdieV VXch aV WhRVe deVcUibed abRYe, KihOVWURP (1980, 1984, 1985) haV
VXggeVWed WhaW SRVWh\SQRWic aPQeVia iV chaUacWeUi]ed b\ diVVRciaWiRQV beWZeeQ eSiVRdic
PePRU\ aQd bRWh SURcedXUaO aQd VePaQWic kQRZOedge. HRZeYeU, Whe aYaiOabOe OiWeUaWXUe
iV QRW cRPSOeWeO\ RUgaQi]ed b\ WheVe diVWiQcWiRQV. McKRRQ aQd heU cROOeagXeV (McKRRQ eW
aO., 1986) haYe SRiQWed RXW WhaW UeWURacWiYe iQhibiWiRQ -- iQ Zhich PePRU\ fRU RQe
ZRUdOiVW iPSaiUV UeWUieYaO Rf aQRWheU ZRUdOiVW OeaUQed SUeYiRXVO\ -- iV QRW affecWed b\
SRVWh\SQRWic aPQeVia. FRU e[aPSOe, GUahaP aQd PaWWRQ (1968) aVked VXbjecWV WR OeaUQ
WZR OiVWV Rf adjecWiYeV; fRU VRPe, Whe VecRQd OiVW ZaV OeaUQed iQ h\SQRViV. ThRVe ZhR
UeceiYed a VXggeVWiRQ WR fRUgeW Whe VecRQd OiVW ZeUe abOe WR UecaOO YeU\ OiWWOe Rf iW;
QeYeUWheOeVV, Whe\ VhRXOd a OeYeO Rf UeWURacWiYe iQWeUfeUeQce RQ Whe fiUVW OiVW WhaW ZaV
eTXiYaOeQW WR WhaW diVSOa\ed b\ VXbjecWV ZhR UePePbeUed Whe iQWeUSROaWed OiVW SeUfecWO\.
DiOORQ aQd SSaQRV (1983) Pade ViPiOaU RbVeUYaWiRQV iQ aQ e[SeUiPeQW RQ SURacWiYe
iQWeUfeUeQce. The SURbOeP SRVed b\ VWXdieV Rf iQWeUfeUeQce iQ SRVWh\SQRWic aPQeVia iV
WhaW Whe iQWeUfeUiQg PePRU\ iV eSiVRdic iQ QaWXUe, UefOecWiQg Whe UeVidXaO WUace Rf Whe
VXbjecW'V SaUWicXOaU eQcRXQWeU ZiWh Whe iQWeUfeUiQg ZRUdOiVW. ThXV, Whe aPQeVia caQQRW be
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adeTXaWeO\ chaUacWeUi]ed aV UefOecWiQg a diVVRciaWiRQ beWZeeQ eSiVRdic aQd VePaQWic
PePRU\ (KihOVWURP, 1985).

A fiQdiQg ZiWh ViPiOaU iPSOicaWiRQV ZaV RbWaiQed b\ KihOVWURP (1980) iQ WZR e[SeUiPeQWV
RUigiQaOO\ iQWeQded WR iOOXVWUaWe Whe diVVRciaWiRQ beWZeeQ eSiVRdic aQd VePaQWic PePRU\.
IQ Whe fiUVW e[SeUiPeQW, VXbjecWV PePRUi]ed a OiVW Rf XQUeOaWed ZRUdV, aQd WheQ UeceiYed
a VXggeVWiRQ WhaW Whe\ ZRXOd QRW be abOe WR UePePbeU Whe ZRUdV WhaW Whe\ had OeaUQed.
OQ aQ iQiWiaO WeVW Rf UecaOO, Whe VXbgURXS Rf "YiUWXRVR" h\SQRWic VXbjecWV UePePbeUed
YiUWXaOO\ QRQe Rf Whe ZRUdV Whe\ had SUeYiRXVO\ PePRUi]ed. AW WhiV SRiQW, Whe VXbjecWV
ZeUe aVked WR giYe ZRUd aVVRciaWiRQV WR YaUiRXV SURbeV. The cUiWicaO SURbeV had a high a
SUiRUi SURbabiOiW\ Rf eOiciWiQg Whe iWePV Rf Whe SUeYiRXVO\ PePRUi]ed ZRUdOiVW; Whe QeXWUaO
SURbeV WaUgeWed caUefXOO\ PaWched iWePV WhaW had QRW beeQ OeaUQed. AV QRWed eaUOieU, Whe
VXggeVWiRQ did QRW diVUXSW Whe ZRUd-aVVRciaWiRQ SeUfRUPaQce Rf Whe aPQeVic VXbjecWV:
Whe iWePV fURP Whe PePRUi]ed ZRUdOiVW UePaiQed aYaiOabOe fRU XVe aV YRcabXOaU\ iWePV.
MRUe iPSRUWaQW, WheUe ZaV a VePaQWic SUiPiQg effecW RbVeUYed iQ Whe ZRUd-aVVRciaWiRQ
SeUfRUPaQce, VXch WhaW Whe VXbjecWV ZeUe PRUe OikeO\ WR giYe Whe WaUgeWed UeVSRQVe WR
cUiWicaO aV RSSRVed WR QeXWUaO SURbeV. MRVW iPSRUWaQW, WheUe ZaV QR diffeUeQce iQ SUiPiQg
beWZeeQ aPQeVic aQd QRQaPQeVic VXbjecWV. TheVe fiQdiQgV ZeUe cRQfiUPed iQ a
cRQceSWXaO UeSOicaWiRQ iQ Zhich aPQeVic VXbjecWV PePRUi]ed a caWegRUi]ed ZRUdOiVW aQd
ZeUe VXbVeTXeQWO\ aVked WR SURYide iQVWaQceV Rf cUiWicaO aQd QeXWUaO Wa[RQRPic caWegRUieV
(Vee aOVR SSaQRV eW aO., 1983).

Like UeWURacWiYe aQd SURacWiYe iQWeUfeUeQce, VePaQWic SUiPiQg iV aQ effecW Rf eSiVRdic
PePRU\; bXW XQOike fUee UecaOO, iV QRW diVUXSWed b\ VXggeVWiRQV fRU SRVWh\SQRWic aPQeVia.
HRZeYeU, ZhiOe fUee UecaOO iV aQ e[SUeVViRQ Rf e[SOiciW PePRU\, iQWeUfeUeQce aQd SUiPiQg
aUe PaQifeVWaWiRQV Rf iPSOiciW PePRU\ fRU a SUiRU eSiVRde. ThaW iV, QeiWheU SheQRPeQRQ
UeTXiUeV WhaW Whe VXbjecW be aZaUe Rf Whe SUiRU e[SeUieQce WhaW iV Whe VRXUce Rf Whe
iQhibiWRU\ aQd faciOiWaWiYe effecWV WhaW aUe RbVeUYed. IQ Whe fiQaO aQaO\ViV, fiQdiQgV VXch aV
WheVe VXggeVW WhaW Whe fXQdaPeQWaO diVVRciaWiRQ RbVeUYed iQ SRVWh\SQRWic aPQeVia iV
beWZeeQ e[SOiciW aQd iPSOiciW fRUPV Rf eSiVRdic PePRU\ -- Whe OaWWeU VSaUed, Whe fRUPeU
iPSaiUed (KihOVWURP, 1987. 1988a). IQ VRPe UeVSecWV, Whe e[SOiciW-iPSOiciW diVWiQcWiRQ
VXbVXPeV Whe diVVRciaWiRQV beWZeeQ eSiVRdic PePRU\ aQd SURcedXUaO kQRZOedge, aQd
beWZeeQ eSiVRdic PePRU\ aQd VePaQWic kQRZOedge, deVcUibed abRYe. MRVW SURcedXUaO
aQd VePaQWic kQRZOedge iV acTXiUed WhURXgh e[SeUieQce. BXW iW iV QRW QeceVVaU\ WR
UePePbeU Whe ciUcXPVWaQceV XQdeU Zhich WhiV kQRZOedge ZaV acTXiUed iQ RUdeU WR
ePSOR\ iW iQ YaUiRXV WaVkV; QRU dR Ze, RUdiQaUiO\; QRU, ZheQ Ze dR, dReV iW heOS XV iQ aQ\
Za\. ThXV, Whe XVe Rf SURcedXUaO aQd VePaQWic kQRZOedge caQ be aQ RccaViRQ fRU Whe
VXbjecW WR diVSOa\ iPSOiciW PePRU\ fRU VRPe SUeYiRXV e[SeUieQce.

 

SOeeS-IQdXced APQeVia

A gUeaW deaO Rf acWiYiW\ WUaQVSiUeV ZhiOe Ze aUe aVOeeS. SRPe Rf WhiV acWiYiW\ iV e[WeUQaO WR
Whe VOeeSeU: WUaffic SaVVeV iQ Whe VWUeeW RXWVide Whe hRXVe, Whe hRXVe caW kQRckV RYeU a
OaPS iQ Whe OiYiQg URRP, Whe cRXSOe Qe[W dRRU haV a PaUiWaO VSaW. OWheU acWiYiW\ iV
iQWeUQaO: PeQWaO acWiYiW\, iQcOXdiQg dUeaPV aQd QighWPaUeV, RccXU iQ aOO Whe VWageV Rf
VOeeS (FRXOkeV, 1985), aQd VRPe Rf XV VOeeSZaOk RU VOeeSWaOk (AUkiQ eW aO., 1978). YeW
YiUWXaOO\ QRQe Rf iW iV UePePbeUed XSRQ aZakeQiQg iQ Whe PRUQiQg. ThiV aPQeVia iQdXced
b\ (RU aW OeaVW aVVRciaWed ZiWh) VOeeS aSSeaUV WR be XQiYeUVaOO\ e[SeUieQced.
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FeaWXUeV Rf VOeeS-iQdXced aPQeVia. E[ceSW iQ Whe WZiQ caVeV Rf PePRU\ fRU dUeaPV
(CRheQ, 1979; KRXOack & GRRdeQRXgh, 1976), aQd VOeeS OeaUQiQg (AaURQV, 1976; Eich,
1987), VOeeS-iQdXced aPQeVia haV QRW beeQ VXbjecW Rf PXch V\VWePaWic iQTXiU\ (AUkiQ eW
aO., 1978). YeW Whe aQecdRWaO eYideQce fURP Whe OabRUaWRU\ SURYideV aPSOe eYideQce WR
VXSSOePeQW SeUVRQaO e[SeUieQce. ThXV, aOWhRXgh Whe W\SicaO QighW'V eighW hRXUV Rf VOeeS
eQcRPSaVV fRXU RU fiYe fXOO VOeeS c\cOeV, PRVW SeRSOe UaUeO\ UePePbeU aQ\ dUeaPV aW aOO
VaYe (SeUhaSV) Whe RQe WhaW RccXUUed iQ Whe REM c\cOe RXW Rf Zhich Whe\ aZakeQed, aQd
OiWWOe RU QRWhiQg Rf Whe PeQWaO acWiYiW\ WhaW WUaQVSiUeV dXUiQg iQWeUYeQiQg NREM SeUiRdV
(fRU UeYieZV, Vee CRheQ, 1979; GRRdeQRXgh, 1978; KRXOack & GRRdeQRXgh, 1976).
AWWePSWV aW VOeeS OeaUQiQg aUe aOPRVW XQifRUPO\ XQVXcceVVfXO aW \ieOdiQg PePRU\ WUaceV
WhaW aUe UeWUieYabOe afWeU aZakeQiQg, UegaUdOeVV Rf Whe VOeeS VWage dXUiQg Zhich Whe
PaWeUiaO iV SUeVeQWed (AaURQV, 1976; Eich, 1987).

SWiOO PRUe eYideQce cRQceUQiQg SRVW-VOeeS aPQeVia, if aQ\ ZeUe Qeeded, cRPeV fURP
RbVeUYaWiRQV Rf VOeeSZaOkiQg aQd VOeeSWaOkiQg XQdeU bRWh QaWXUaO aQd OabRUaWRU\
cRQdiWiRQV. SOeeSWaOkeUV Pa\ eQgage iQ faiUO\ cRPSOe[ VSeech acWV, iQcOXdiQg
iQWeUchaQgeV ZiWh UeaO RU iPagiQed cRQYeUVaWiRQaO SaUWQeUV (fRU UeYieZV, Vee AUkiQ, 1978,
1981). TheVe iQdiYidXaOV UaUeO\ UeYeaO VecUeWV iQ WheiU VSeecheV, aQd WhiV ceQVRUVhiS iWVeOf
ZRXOd aOVR VeeP WR UeTXiUe e[WeQViYe aQaO\ViV Rf WheiU cRQWeQW. NeYeUWheOeVV, VOeeSWaOkeUV
W\SicaOO\ UePePbeU OiWWOe RU QRWhiQg Rf ZhaW Whe\ haYe Vaid Whe Qe[W PRUQiQg. SiPiOaUO\,
VOeeSZaOkeUV eQgage iQ UeOaWiYeO\ cRPSOe[ aQd cRRUdiQaWed behaYiRUaO acWiYiWieV aV Whe\
QaYigaWe WheiU eQYiURQPeQWV (GaVWaXW & BURXghWRQ, 1964; KaOeV eW aO, 1966a; KaOeV eW
aO., 1966b; SRXUV eW aO., 1963), bXW diVSOa\ OiWWOe PePRU\ fRU WheiU VRjRXUQV XSRQ
aZakeQiQg. AddiWiRQaO eYideQce RQ PePRU\ fRU VOeeS eSiVRdeV Pa\ be fRXQd iQ a
UePaUkabOe VeUieV Rf VWXdieV RQ VOeeS VXggeVWiRQ SeUfRUPed b\ EYaQV aQd hiV aVVRciaWeV
(EYaQV eW aO., 1969, 1970; PeUU\ eW aO., 1978; fRU a UeYieZ, Vee EYaQV, 1979b). IQ WheVe
VWXdieV, VXbjecWV ZeUe adPiQiVWeUed h\SQRWic-Oike VXggeVWiRQV fRU ViPSOe PRWRU UeVSRQVeV
dXUiQg SWge REM VOeeS. The cXeV ZeUe WeVWed XQdeU WhUee cRQdiWiRQV: iQ Whe VaPe REM
SeUiRd aV WhaW iQ Zhich Whe VXggeVWiRQ had beeQ adPiQiVWeUed; iQ a VXbVeTXeQW REM
SeUiRd, ZiWhRXW UeSeWiWiRQ Rf Whe VXggeVWiRQ; aQd RQ a VXbVeTXeQW QighW. AOWhRXgh Whe
VXbjecWV VhRZed QR VigQV Rf aURXVaO (aV iQdicaWed b\ EEG aOSha acWiYiW\), Whe\ UeVSRQded
aSSURSUiaWeO\ WR Whe cXeV aSSUR[iPaWeO\ 20% Rf Whe WiPe. AfWeU aZakeQiQg, Whe\ did QRW
UePePbeU Whe VXggeVWiRQV RU Whe cXeV. NeYeUWheOeVV, XSRQ UeWXUQiQg WR Whe OabRUaWRU\
fRU VXbVeTXeQW QighW'V VOeeS, Whe VXbjecWV cRQWiQXed WR UeVSRQd WR a VigQificaQW QXPbeU Rf
cXeV eYeQ WhRXgh Whe VXggeVWiRQV ZeUe QRW UeadPiQiVWeUed. The fiQdiQgV aUe cOeaUO\
UePiQiVceQW Rf Whe VWaWe-deSeQdeQW PePRU\ SheQRPeQa iQdXced b\ SV\chRacWiYe dUXgV
RU PRRdV (Eich, 1977, 1980, iQ SUeVV).

 

TheRUieV Rf VOeeS-iQdXced aPQeVia. OQe e[SOaQaWiRQ Rf WhiV XQiYeUVaOO\ e[SeUieQced
PePRU\ deficiW iV WhaW Whe higheU cRUWicaO ceQWeUV WhaW eQgage iQ cRPSOe[ iQfRUPaWiRQ
SURceVViQg VhXW dRZQ dXUiQg VOeeS, ZiWh Whe UeVXOW WhaW PRVW eYeQWV RccXUUiQg ZhiOe Whe
SeUVRQ iV aVOeeS aUe QRW QRWiced aQd QRW SURceVVed; WheUefRUe acceVVibOe WUaceV Rf WheVe
eYeQWV faiO WR be eQcRded iQ PePRU\. ThXV, Whe PRVW cRPPRQO\ acceSWed e[SOaQaWiRQ Rf
SRVW-VOeeS aPQeVia iV iQ WeUPV Rf "cRQVROidaWiRQ faiOXUe" (McGaXgh, 1966) -- RU, SeUhaSV
PRUe SURSeUO\, SRRU eQcRdiQg (CeUPak & CUaik, 1979). FRU e[aPSOe, KRXOack aQd
GRRdeQRXgh (1976; Vee aOVR GRRdeQRXgh, 1978) haYe SURSRVed WhaW Whe ORZ OeYeO Rf



7/2/22, 11:41 PM FXncWiRnal AmneVia 1989

hWWSV://ZZZ.Rcf.beUkele\.edX/ajfkihlVWURm/FXncWAmn89.hWm 19/33

cRUWicaO aURXVaO chaUacWUiVWic Rf VOeeS effecWiYeO\ SUeYeQWV Whe VOeeSeU fURP SeUfRUPiQg Whe
cRgQiWiYe RSeUaWiRQV QeceVVaU\ WR eQcRde PePRU\ WUaceV Rf dUeaPV WhaW aUe acceVVibOe iQ
Whe VXbVeTXeQW ZakiQg VWaWe (E\VeQck, 1976). OQ WhiV YieZ, dUeaPV aUe UePePbeUed
ZheQ Whe VOeeSeU aZakeQV dXUiQg Whe dUeaP, SeUPiWWiQg UeWUieYaO fURP VhRUW-WeUP
PePRU\. AOWeUQaWiYeO\, if Whe VOeeSeU aZakeQV VhRUWO\ afWeU a dUeaP haV RccXUUed,
UeVidXaO iQfRUPaWiRQ UeWUieYed fURP VhRUW-WeUP PePRU\ Pa\ VeUYe aV a cXe WR Whe
UeWUieYaO Rf a highO\ degUaded ORQg-WeUP PePRU\ WUace Rf Whe dUeaP. If UeWUieYaO iV
deOa\ed XQWiO aOO WUace Rf Whe dUeaP haV deca\ed RU beeQ diVSOaced, Whe ORQg-WeUP
PePRU\ WUace Rf Whe dUeaP ZiOO be YiUWXaOO\ iQacceVVibOe.

ThiV aURXVaO-UeWUieYaO PRdeO Rf aPQeVia fRU dUeaPV iV baVed RQ cOaVVic PXOWiVWRUe PRdeOV
Rf PePRU\ (AWkiQVRQ & ShifUiQ, 1968; WaXgh & NRUPaQ, 1965), aQd haV beeQ adRSWed
b\ AUkiQ (1981) aV aQ e[SOaQaWiRQ Rf aPQeVia fRU eSiVRdeV Rf VOeeSWaOkiQg. GRRdeQRXgh
(1978) haV aOZR ePSOR\ed Whe PRdeO aV aQ e[SOaQaWiRQ Rf Whe geQeUaO faiOXUe Rf UeVeaUch
WR fiQd eYideQce fRU OeaUQiQg dXUiQg VOeeS (AaURQV, 1976; Eich, 1987). ThXV, VOeeSeUV
geQeUaOO\ faiO WR UePePbeU iQfRUPaWiRQ SUeVeQWed dXUiQg VOeeS, XQOeVV Whe iQfRUPaWiRQ
ZaV accRPSaQied b\ eYideQce Rf Sh\ViRORgicaO aURXVaO (SiPRQ & EPPRQV, 1955;
KRXkkRX & LehPaQ, 1968; LehPaQ & KRXkkRX, 1973). IW VeePV WhaW Whe aURXVaO-UeWUieYaO
PRdeO SURYideV aQ ecRQRPicaO accRXQW Rf a Zide YaUieW\ Rf PePRU\ faiOXUeV RbVeUYed iQ
Whe VOeeS cRQWe[W.1

AOWhRXgh Whe h\SRWheViV Rf eQcRdiQg faiOXUe haV Whe WZiQ aSSeaOV Rf geQeUaOiW\ aQd
SaUViPRQ\, Whe VWURQg YieZ Rf cRUWicaO iQacWiYiW\ dXUiQg VOeeS iV cRQWUadicWed b\ a YaUieW\
Rf eYideQce. CeUWaiQO\ VRPe degUee Rf iQfRUPaWiRQ-SURceVViQg RccXUV dXUiQg VOeeS.
AQecdRWaOO\, iW aSSeaUV WhaW VOeeSeUV Pa\ aZakeQ UeadiO\ WR QRYeO VRXQdV, RU WR WhRVe
WhaW aUe XQe[SecWed RU haYe VSeciaO PeaQiQg (aV ZheQ SaUeQWV aZakeQ WR WheiU chiOd'V
cU\), eYeQ WhRXgh Whe\ UePaiQ XQUeVSRQViYe WR RWheU VRXQdV Rf eYeQ gUeaWeU VWiPXOXV
iQWeQViW\. MRUeRYeU, e[SeUiPeQWaO eYideQce iQdicaWeV WhaW ORZ-iQWeQViW\ eQYiURQPeQWaO
VWiPXOi UeOiabO\ eYRke cRUWicaO, aXWRQRPic, aQd behaYiRUaO UeVSRQVeV iQ VXbjecWV ZhR
QeYeUWheOeVV UePaiQ aVOeeS (WiOOiaPV eW aO., 1964; WiOOiaPV, eW aO., 1966; fRU a UeYieZ,
Vee WiOOiaPV, 1973) -- aOWhRXgh WheVe UeVSRQVeV Pa\ QRW be eQWiUeO\ QRUPaO iQ WeUPV Rf
OaWeQc\ aQd aPSOiWXde. FXUWheU, eQYiURQPeQWaO eYeQWV caQ be iQcRUSRUaWed iQWR Whe
cRQWeQWV Rf RQgRiQg dUeaPV (DePeQW & WROSeUW, 1958; fRU a UeYieZ, Vee AUkiQ &
AQWURbXV, 1978). AOWhRXgh iW Pa\ be Whe caVe WhaW PRUe cRPSOe[ iQfRUPaWiRQ SURceVViQg
iV SRVVibOe iQ SWage REM WhaQ iQ NREM, WheVe VRUWV Rf UeVXOWV iQdicaWe WhaW VOeeSeUV
UePaiQ caSabOe Rf SeUfRUPiQg aW OeaVW VRPe (SUeVXPabO\ aXWRPaWi]ed) iQfRUPaWiRQ-
SURceVViQg fXQcWiRQV.

ThiV SRVVibOiW\ UaiVeV Whe TXeVWiRQ Rf aOWeUQaWiYe e[SOaQaWiRQV fRU Whe YaUiRXV SheQRPeQa
Rf SRVW-VOeeS aPQeVia, eVSeciaOO\ WhRVe affecWiQg PePRU\ fRU dUeaPV, WhaW dR QRW iQYROYe
eQcRdiQg faiOXUe. FRU e[aPSOe, FUeXd (1900) aUgXed WhaW PePRU\ fRU dUeaPV ZaV
iPSaiUed b\ UeSUeVViRQ, Zhich Pa\ be cRQVWUXed aV a PRWiYaWed faiOXUe WR UeWUieYe aQ
aYaiOabOe PePRU\. HRZeYeU, ZhiOe VRPe eaUO\ e[SeUiPeQWaO WeVWV VeePed WR VXSSRUW Whe
UeSUeVViRQ WheRU\ (GRRdeQRXgh, 1967), OaWeU ZRUk haV QRW beeQ SeUVXaViYe
(GRRdeQRXgh, 1978; GRRdeQRXgh eW aO., 1975). A PRUe cRQWePSRUaU\ aSSURach iV
UeSUeVeQWed b\ CRheQ (1974, 1976, 1979), ZhR haV iQWeUSUeWed aPQeVia fRU dUeaPV iQ
WeUPV Rf iQWeUfeUeQce WheRU\. FRU e[aPSOe, CRheQ (1979) aUgXeV WhaW e[WeUQaO VWiPXOi
RccXUUiQg jXVW afWeU aZakeQiQg iQWeUfeUe ZiWh Whe eQcRdiQg aQd/RU UeWUieYaO Rf dUeaP
PePRUieV. WhiOe Whe iQWeUfeUeQce h\SRWheViV iV VXSSRUWed b\ a cRQVideUabOe bRd\ Rf
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e[SeUiPeQWaO UeVeaUch, PRVW Rf Whe ePSiUicaO daWa VXSSRUWiQg iQWeUfeUeQce iV aOVR
cRPSaWibOe ZiWh Whe aURXVaO-UeWUieYaO PRdeO (CRheQ, 1979; GRRdeQRXgh, 1978).

FiQaOO\, iW haV beeQ VXggeVWed WhaW Whe eYeQWV Rf VOeeS Pa\ be eQcRded iQ ORQg WeUP
PePRU\, bXW acceVVibOe RQO\ dXUiQg Whe VOeeS VWaWe (AUkiQ, 1981; CRheQ, 1979;
GRRdeQRXgh, 1978; OYeUWRQ, 1973). ObYiRXVO\, WhiV h\SQRWheViV Rf VOeeS-VWaWe
deSeQdeQW PePRU\ iV difficXOW WR WeVW. HRZeYeU, VRPe VXSSRUWiYe eYideQce iV SURYided b\
EYaQV' (1979b) VWXdieV Rf VOeeS VXggeVWiRQ, deVcUibed eaUOieU (S. 36). The VOeeS
VXggeVWiRQ VWXdieV iQdicaWe WhaW eQYiURQPeQWaO eYeQWV caQ be eQcRded iQ ORQg-WeUP
PePRU\, aOWhRXgh acceVV WR WhiV iQfRUPaWiRQ Pa\ be deSeQdeQW RQ Whe VXbjecW beiQg
aVOeeS aW Whe WiPe. ThiV RbYiRXVO\ bRdeV iOO fRU WhRVe eQWUeSeQeXUV ZhR Pake VWURQg
cOaiPV fRU Whe effecWiYeQeVV Rf VOeeS OeaUQiQg. FURP Whe SRiQW Rf YieZ Rf acceVVibiOiW\,
VOeeS-VWaWe deSeQdeQc\ iV effecWiYeO\ iQdiVWiQgXiVhabOe fURP cRQVROidaWiRQ faiOXUe RU
degUaded eQcRdiQg. HRZeYeU, iW VhRXOd be QRWed WhaW RbVeUYaWiRQV Rf SRVW-VOeeS aPQeVia
aUe baVed PRVWO\ RQ PeaVXUePeQWV Rf e[SOiciW PePRU\ -- WhaW iV, Whe VXbjecWV' abiOiW\ WR
cRQVciRXVO\ UePePbeU eSiVRdeV WhaW RccXUUed ZhiOe Whe\ ZeUe aVOeeS. IW iV SRVVibOe WhaW,
if affRUded Whe RSSRUWXQiW\ WR dR VR, VXbjecWV ZhR faiO WR VhRZ e[SOiciW PePRU\ fRU VXch
eSiVRdeV Pa\ QeYeUWheOeVV diVSOa\ iPSOiciW PePRU\ fRU WheP -- WhaW iV, chaQgeV iQ WaVk
SeUfRUPaQce WhaW aUe aWWUibXWabOe WR a SUeVeUYed PePRU\ Rf VRPe SUiRU e[SeUieQce.

SRPe SURYRcaWiYe hiQWV Rf iPSOiciW PePRU\ fRU VOeeS e[SeUieQceV aUe SURYided iQ
accRXQWV Rf e[SeUiPeQWV RQ VOeeS OeaUQiQg cRQdXcWed iQ Whe SRYieW UQiRQ aQd EaVWeUQ
EXURSe (fRU UeYieZV, Vee HRVkRYec, 1966; HRVkRYec & CRRSeU, 1967; RXbiQ, 1968,
1971). FRU e[aPSOe, SY\adRVch (1962; UeSXbOiVhed iQ RXbiQ, 1968) QRWed WhaW iQ VRPe
caVeV Whe VWiPXOXV PaWeUiaO ZaV iQcRUSRUaWed iQ WR dUeaPV UeSRUWed XSRQ aZakeQiQg; RU
iW ZaV e[SeUieQced aV eQWeUiQg cRQVciRXVQeVV XQbiddeQ, fURP aQ XQkQRZQ VRXUce.

UQfRUWXQaWeO\, WheVe e[SeUiPeQWV geQeUaOO\ faiO WR ePSOR\ EEG iQdiceV Rf aURXVaO fURP
VOeeS, VR WheiU SRViWiYe UeVXOWV aUe eTXiYRcaO. NeYeUWheOeVV, Whe\ hROd RSeQ Whe SRVVibiOiW\
WhaW PaWeUiaO SUeVeQWed dXUiQg VOeeS iV VXcceVVfXOO\ eQcRded aQd aYaiOabOe iQ PePRU\
VWRUage, bXW acceVVibOe WR UeWUieYaO RQO\ iQ ciUcXPVWaQceV WhaW dR QRW UeTXiUe VXbjecWV WR
cRQVciRXVO\ UePePbeU a SaUWicXOaU eSiVRde. DePRQVWUaWiRQ Rf VOeeS OeaUQiQg ZiWh
PeaVXUeV Rf iPSOiciW UaWheU WhaQ e[SOiciW PePRU\ ZRXOd VWUeQgWheQ Whe aUgXPeQW WhaW
VOeeS eYeQWV WhaW dR QRW aZakeQ Whe VXbjecW, Whe cRQWeQWV Rf VOeeSVSeecheV, VOeeSZaOkV,
aQd dUeaPV, aUe eQcRded aQd aYaiOabOe iQ VWRUage aV ZeOO.

 

INTERPRETATION OF FUNCTIONAL AMNESIAS

AND THE PROBLEM OF SIMULATION

The PaWeUiaO cRYeUed iQ Whe SUecediQg VecWiRQV UeYeaOV WhaW a Uich YaUieW\ Rf PePRU\
SheQRPeQa caQ be gURXSed XQdeU Whe geQeUaO UXbUic Rf fXQcWiRQaO aPQeVia. IW VeePV
cOeaU, hRZeYeU, WhaW RXU cXUUeQW kQRZOedge Rf each Rf Whe YaUiRXV fXQcWiRQaO aPQeViaV iV
UaWheU PRdeVW, aQd WhaW RXU XQdeUVWaQdiQg Rf Whe UeOaWiRQ beWZeeQ WheP iV eYeQ PRUe
OiPiWed. We dR QRW kQRZ, fRU e[aPSOe, ZheWheU fXQdaPeQWaOO\ diffeUeQW PechaQiVPV aUe
iQYROYed iQ SaWhRORgicaO aQd QRQ-SaWhRORgicaO fXQcWiRQaO aPQeViaV, RU fRU WhaW PaWWeU,
ZheWheU aQ\ Rf Whe iQdiYidXaO aPQeViaV diVcXVVed heUe VhaUe cRPPRQ PechaQiVPV ZiWh
aQ\ Rf Whe RWheUV. OQe feaWXUe WhaW Pa\ SURYide iPSRUWaQW cOXeV cRQceUQiQg WheVe
UeOaWiRQV iV Whe e[WeQW WR Zhich a SaUWicXOaU aPQeVia iV UeYeUVibOe. FXQcWiRQaO UeWURgUade
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aPQeVia aQd h\SQRWic aPQeVia aUe bRWh cOeaUO\ UeYeUVibOe, aQd Whe eYideQce RQ PXOWiSOe
SeUVRQaOiW\ aPQeVia VXggeVWV WhaW iW, WRR, iV UeYeUVed ZheQ SeUVRQaOiWieV aUe iQWegUaWed
WheUaSeXWicaOO\ (BOiVV, 1986). IQ cRQWUaVW, WheUe iV QR cRPSeOOiQg eYideQce WhaW eiWheU
iQfaQWiOe aQd chiOdhRRd aP986a, 1986c). The iVVXe Rf ViPXOaWiRQ haV aOVR aUiVeQ ZiWh
UeVSecW WR h\SQRWic aPQeViaV (e.g., SSaQRV eW.aO., 1982; WagVWaff, 1982). AOWhRXgh
ViPXOaWiRQ iV QRW XQkQRZQ fROORZiQg RUgaQic bUaiQ daPage (WiggiQV & BUaQdW, iQ SUeVV;
SchacWeU, 1986c), iW iV QRW a VeUiRXV cRQceUQ ZheQ aPQeVia iV SURdXced b\ a YeUifiabOe
OeViRQ Rf a bUaiQ UegiRQ kQRZQ WR be iQYROYed iQ PePRU\. AW Whe SUeVeQW WiPe, QR fiUP
cUiWeUia e[iVW fRU XQeTXiYRcaOO\ diVWiQgXiVhiQg beWZeeQ geQXiQe aQd ViPXOaWed aPQeViaV
(SchacWeU, 1986b, 1986c). NeYeUWheOeVV, iQYeVWigaWRUV caQ PiQiPi]e Whe SRVVibiOiW\ Rf
cRQfXViQg Whe WZR b\ caUefXOO\ cRQVideUiQg Whe ciUcXPVWaQceV VXUURXQdiQg each caVe aQd
deWeUPiQiQg ZheWheU gURXQdV fRU VXVSecWiQg ViPXOaWiRQ e[iVW. AV faU aV Ze caQ
deWeUPiQe, QR VXch gURXQdV e[iVW iQ Whe caVeV diVcXVVed iQ WhiV chaSWeU. IW ZRXOd aOVR be
heOSfXO if iQYeVWigaWRUV e[aPiQe aQd UeSRUW Whe SeUfRUPaQce Rf QRQ-aPQeVic VXbjecWV ZhR
aUe iQVWUXcWed WR ViPXOaWe aPQeVia, VR aV WR deWeUPiQe ZheWheU feaWXUeV Rf aQ aOOeged
iQVWaQce Rf aPQeVia aUe iQWXiWiYeO\ RbYiRXV WR QaiYe iQdiYidXaOV (e.g., SchacWeU, 1986b)

AOWhRXgh Whe iQWeUSUeWiYe difficXOWieV WhaW caQ aUiVe ZheQ VWXd\iQg fXQcWiRQaO aPQeViaV
PXVW be ackQRZOedged, Ze WhiQk WhaW fXUWheU iQYeVWigaWiRQ Rf WheP aV PePRU\
SheQRPeQa ZiOO SURYide QeZ aQd XVefXO iQVighWV iQWR Whe QaWXUe Rf UePePbeUiQg aQd
fRUgeWWiQg. SWXd\ Rf fXQcWiRQaO aPQeViaV Pa\ be SaUWicXOaUO\ iQfRUPaWiYe ZiWh UeVSecW WR
Whe diVWiQcWiRQ beWZeeQ iPSOiciW aQd e[SOiciW fRUPV Rf PePRU\. DeVSiWe Whe VWUikiQg faiOXUe
Rf e[SOiciW UePePbeUiQg WhaW defiQeV Whe YaUiRXV fXQcWiRQaO aPQeViaV WhaW Ze cRQVideUed,
aW OeaVW VRPe eYideQce fRU iPSOiciW PePRU\ ZaV RbVeUYed ZiWh each W\Se. MRUeRYeU, ViQce
UeYeUVibOe fXQcWiRQaO aPQeViaV QeceVVaUiO\ iQYROYe faiOXUeV Rf e[SOiciW acceVV WR aYaiaObOe
PePRU\ UeSUeVeQWaWiRQV, WheVe aPQeViaV VhRXOd SURYide e[WUePeO\ feUWiOe gURXQdV fRU
iQYeVWigaWiQg iPSOiciW PePRU\. MRUe geQeUaOO\, fXQcWiRQaO aPQeViaV Pa\ beORQg WR aQ
ePeUgiQg cOaVV Rf diVVRciaWiRQV, RbVeUYed iQ bRWh iQWacW aQd bUaiQ-daPaged SRSXOaWiRQV,
iQ Zhich YaUiRXV W\SeV Rf kQRZOedge WhaW aUe QRW QRW cRQVciRXVO\ acceVVibOe caQ be
e[SUeVVed iPSOiciWO\ (KihOVWURP, 1987, 1988a; SchacWeU eW.aO., iQ SUeVV). VieZed ZiWhiQ
WhiV cRQWe[W, fXUWheU VWXd\ Rf fXQcWiRQaO aPQeViaV cRXOd SURYide iPSRUWaQW iQVighWV iQWR
Whe QaWXUe Rf bRWh PePRU\ aQd cRQVciRXVQeVV.
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AXWhRU NRWeV

PUeSaUaWiRQ Rf WhiV SaSeU, aQd Whe SRiQW Rf YieZ UeSUeVeQWed WheUeiQ, ZaV VXSSRUWed iQ
SaUW b\ a BiRPedicaO ReVeaUch SXSSRUW GUaQW fURP Whe UQiYeUViW\ Rf AUi]RQa WR D.L.
SchacWeU aQd a NaWiRQaO IQVWiWXWe Rf MeQWaO HeaOWh GUaQW MH-35856 WR J.F. KihOVWURP. We
WhaQk MichaeO R. BeUUeQ, IUeQe P. HR\W, SXVaQ M. McGO\QQ, DRXgOaV J. TaWaU\Q, BeWV\ A.
TRbiaV, aQd JaPeV WRRd fRU cRPPeQWV aQd diVcXVViRQ.

 

FRRWQRWeV

1IQ SaVVLQJ, LW Pa\ bH QRWHG WKaW a VLPLOaU H[SOaQaWLRQ KaV bHHQ RIIHUHG IRU WKH aPQHVLa GLVSOa\HG b\
VXUJLcaO SaWLHQWV JLYHQ JHQHUaO aQHVWKHVLa (TUXVWPaQ, DXbRYVN\, & TLWOH\, 1977). HRZHYHU, PRUH UHcHQW
H[SHULPHQWV, ZKLOH QRW GHILQLWLYH, VHHP WR LQGLcaWH WKaW WKLV aPQHVLa Pa\ aIIHcW RQO\ H[SOLcLW PHPRU\ IRU
VXUJLcaO HYHQWV, aQG WKaW XQGHU VRPH cLUcXPVWaQcHV aGHTXaWHO\ aQHVWKHWL]HG SaWLHQWV Pa\ GLSOa\ PHPRU\
(ZLWKRXW aZaUHQHVV) RI HYHQWV WKaW WUaQVSLUHG GXULQJ WKHLU VXUJHU\ (BHQQHWW, 1987, 1988; GROGPaQQ,
1987; bXW VHH ELcK, RHHYHV, & KaW], 1985).
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