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Abstr.act

Forty-seven   subjects   were` designated   as   Intr`over`ts   or`

Extr`aver`ts,   accor`ding   to   their`   score   on   the   EPI   (For`m  A)   per`sori-

ality  questionnair`e.     They  wer`e   pr`esented  with   thir`ty   tr`ials   of

either`   a   60   or   loo   db   tone   of   2-see   dur`'ation.      I-?abituation   of   the

or`ienting   r`esponse  was   ascer`tained   by   the   tr`ials   to   cr.iter`ion

measur`e   (thr`ee   successive   non-r`esponses).      Magnitude   and   Latency

of   riesponse   wer`e   also   r`ecor`ded.      The   results   indicate:      i)    intr`o-

ver`ts   show   less   var.iabili.ty   in   OR  acr`oss   intensity   levels   than   do

extr`aver`ts;   2)   Latency   of   r`esponse   is   a   suitable  measur`e   for'   in-

vestigating   I-I  differiences;   3)   Magnitude   of   initial   r`esponse   is

r`elated  more   to   Neur`oticism   than   to   I-I;   and   Lt)   the   inter`cor`r`ela-

tions   between  dependent   var`iables   wer`e   consistent   with   pr`evious

investigations.     The  results   wer`e   consider.ed  consistent   with   the

Pavlovian   Ner`vous   System  Typology  mor`e   so   than   with   Eysenck's

Theor,y.
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Individual   differ`ences   can  be  viewed   in   two  ways.      In   one,   they

ar`e   ria`ndom   effects  acting  at   a  given   time   and,   in  an   exper`imental

situation,   ar`e   relegated   to   the   er`ror`   ter`m.     Or   individual  differ`-

ences   can  be  consider`ed  as   systematic  constitutional  var`iations.

H.   J.   Eysenck   holds   the   second  view,   and  his   theoriy  attempts   to

identify  and  quantify  these  physiological  and  biological  differ`-

e,noes.      Ther`efor`e,   Eysenck's   theor`y   of   per`sonality   (I:ysenck,1957,

196Ll,1967)   can   be   accur`ately   labeled  a   constitutional   theor`y.

Eysenck's   theor`y  of   per`sonality   is   one  of   a   number`   of   theor`ies

which  attempt   to  categor`ize   individual  differ`ences   (see  Lester,

197u).     Like   the   other`s,   it   looks   to   the  physiology  and   neur`ology

of   the  individual  as   potentially  unifying  constr`ucts.     By  linking

obser`vable   behavior`al   differiences   between  people   to  what   is   known

about   the   functioning  of   neur`ophysiological   str`uctures.  (e.g.,

autonomic   ner`vous   system),   it   is   hoped   that   a  coher`ent   and   unified

pictur`e .of   human   behavior.   will   emer`ge.

The   beginnings   of   Eysenck's   theor`y.  ar`e   found   in   his   factor

analytic   studies  done   on  psychiatr`ic   patients   dur.ing  Wor`ld  Wari   11.

Fr`om   these   stud.ies   emer.ged   the   r`udiments   of   his   two-factor.   theor`y,

which  gave  r`ise   to  a.the.oriy  concerned   with   the   biological   basis

of  .per`sonality   (I:ysenck,1967).      This   theor`y   has   been   the   impetus

for   a   pr`odigious   amount   of   r`esearch   and   contr`over`sy.      A   summar`y



of   the  putative  physiological   substrate  fort   the  theor`y  and  a

r`eview  of   its  manifestations   in  behavioral  and  physiological

indices   is   pr.esented   below.

Eysenck  pr`oposes   two  orlthogonal   dimensions   of   perisonality

on  which   the   population   is   continuously  distributed.     rT'hese   two

factor`s   ar`e   neur`oticism-stability   (N)   and   extpaver`sion-intr`over`sion

(I-E).     Eysenck   insists   the   two  dimensions   ar`e   completely   indepen-

dent  as  demonstr`ated  by  factor.  analysis.     The   fundamental  physiological

mechanisms   which  distinguish   between   the   two   factor`s   ar`e   stated

quite  simply:     Differ`ential   thresholds   and  levels  of  activity   in

the  various   par`ts   of   the  ascending   r`eticular`  activating   system

(ARAS)   under`1ie   extr`aversion-intr`over`sion   (I-I) ,   while   differ`ential

thr`esholds   for  ar`ousal   in   the  visceral   br`ain  ar`e  r`elated   to  neu-

r`oticism   (N).      (.The   viscer`al   br`ain   is   analogous   to   the   limbic

system ' )

In   this   dichotomy,   neur`oticism.   (N)    is   viewed  `as   emotionality,

or   the   tendency   towar`d   labile   emotional   r`esponses.      Neur`oticism

is   pr`actically   synonomous   with  anxiety  as   evidenced   by   the   high

cor`r`elations   between   it   and   the   Taylor`   Manifest   Anxiety   Scale   (MAS)

(Eysenck,1967;   Pur`ohit,1966;   Becker`   F,   Matteson,1961).      The

pr`incipal   focus   of   this   paperi   is   the   dimension  of   extr`aver`sion-

intr`over.sion   (I-E)   and   its   r`elation   to  habituation  and  ar`ousal.

Neur`oticism,   except   wher.e   it   is   r`elated   to   these   phenomena   or`   their`

measurement,`  is   ignor`ed.

As   stated  above,   the  fundamental  mechanism  underlying   I-I   is

assumed   to   be   the   degr`ee   of   activity   of   the  ARAS,   par`ticular`1y

its   r`ole   in   pr`oducing   cor.tical   ar`ousal.      Gr`ay   (1970)   has   elabor`ated



on   this   mechanism.      The   r`evision   includes   some   str`uctur`es   from

the   visceral   brain.      His  mod'ification   includes   the   ARAS   together`

with   the  medial   septal   ar`ea,   the   hippocampus,   and   the   or`bital

fr`ontal   cor`tex   and   the   inter`connections   between   these   str`uctur`es.

Since   his   r.evision   perfor`ms   the   same   theor`etical   functions   as

Eysenck's   model   (1967)   while   accommodating   mor`e   r`ecent   ph.ysio-

logical  and  anatomical   facts,   it   ser`ves   as   the  basis   for`   the

pr`esent   discussion.

The   degr`ee   of   intr`over`sion   is   hypothesized   to   cor`respond   to

the  activity   in   the   fr`ontal   cor`tex-medial   septal   ar`ea-hippocam|tal

system   (FMII).      The   more   active   this   system   the   mor`e   intr`over`ted

the   individual.     The  basis   for`   this   belief   is   couched   in   lesion

and  dr`ug   studies.      It   has   been  r`epor`ted   that   lesions   to   the   septal

or   fr`ontal   cortex   ar`eas   impair`     |>assive   avoidance   and   extinction

of   once   r`ewar`ded   behavior`   (Griay,1972).      In   other.   worlds,   the   ani-

mal   fails   to  .inhibit   behavior`   when   it   would   or`dinar`ily.      Consequently

these   ar`eas  .ar`e   viewed   as   ins`tr.umental   in   the   inhibition   of   behavior`.

Dr`ug   studies   employing   sodium  amoba`r`bital   demonstr`at:   similar'

f indings.      Sodium  amobar`bital   is   a   bar`bituate   which   depr`esses

the  medial   septal   ar`ea.     Animals   given   this   drug   (in   low   doses)

display  mor`e   ''extr`aver`ted"   behavior   in   the   sense   that   active

avoidance   is   enhanced  while   passive  avoidance  and   extinction  ar`e

impair`ed   (Miller`,196u).      In   both   type`s   of   studies   activity   in

partiGula`r   r`egions   of   the   br`ain   is   inhibited   or  abolished   com-

pletely,   r`.esinlting   in   an   incr`ease   in   over`t   behavior`s.

The   r`esults   of   human   studies   lend.furtther`   suppor`t.      Eysenck

(1957)   r`eported   a   lower   sedation   thr.eshold   for   extr`aver`ts,   vihich



is  expected   if   extraver`ts  are  assumed  to  have  less  activity   in

the   pr.oposed  mechanism..    Alcohol   is   believed   to  act   on   the   same

str`uctures,   and  while   it   is  a  depr`essant,   .the   extr`aver.ting   effects

of   alcohol   ar`e  well   known.

Stumpf   (1965)   pr`ovides   the   link   between   activity   in   the   FMH

system  with  activity   in   the  ARAS.      It  appear`s   that  a  high   level   of

activity   in   the  ARAS   will   lead   to  a   high   level   in   the   FMH   system

and  pr`esumably  more   i.nhibited   behavior`.      If   this   is'the   case,   indi-

viduals   exhibiting   gr`ossly   exagger`ated   extr`averted   behavior`,   such

as   hyper`kinetic  children,   should   be   expected   to   show   low   levels

of  ARAS   activation.     This   pr`ediction   has   been  confirmed   by

Satter`field   and   Dawson   (1971)   and   Grunewar`d-Zuber`bier   et   al   (1975).

Thus   the   par`adox   of   pr`escr`ibing   amphetamines   (a   r`eticular`   forimation

stimulant)   to   inhibit   hyper`kinetic   childr`en   becomes  mor`e   under`stand-

able   when   vi.ewed   in   ter`ms   of   the   ARAS-FMII   inter`action.      However`,

the  r`elationship  between   hyper`kinetic   individuals  and   Eysenck's

extr`aver`sion  dimension   has   not   been  documented.

The  physiological  data  suggest   that  higher.  activity   in   the

ARAS   and   therefor`e   in  higher`   br`ain   center`s   should   be   found   in   the

introver`t  while   the   extrt,aver`t   should   show  less  activity   in  this

area,   and  consequ.ently,less   in  higher`   center`s.     Since   the  dis-

cover`y  of  `the   reticular`   activating   system   by  Mor`uzzi   and   Magouh

(19W9),   many   author`s   have   associated   ar`ousal   with  activity   of   the

r`eticu-lap   for`mition.      In   light   of   this,   intr`over`ts  ar`e   postulated

to  be   in  a  higher`   state  of   ar`ousal   than  'extr`aver`ts.     The   role  of

t.he  ARAS,   its   r`elationship   to   ar`ousal   and   to  measur`ements   of   the

autonomic   ner`vous   system  ar`e   shown  diagr`amatically   as   follows:



( FMH ) ITI0N

EEG,    GSR      < ( ARAS ) /
Sensor`y   Stimulation
(exter`oceptive,   pr`opr`ioceptive)

In   this   schematic,   sensor`y   stimulation  will   r`aise   the   level

of  activity   in   the  ARAS   which   in   tur`n  r`aises   the  activity  of   the

FMH   system.`     As   the   activity   becomes   gr`eatert   in   the   FMH   system,

behavior`   becomes   mor`e   inhibited   thus   decr`easing   incoming   sensory

stimulation  and'  an   equilibr`ium   is   eventually  r`eached.      In   ter`ms

of   this   schematic,   extr`aver`ts  are  hypothesized   to  be   ''stimulus

hungr`y."     They   will   show  more   motor.   activity,   etc.,   in   or`der`   to

incr`ease   pr`opr`ioceptive  and   exter`oceptive   stimulation  and   thus

ina`intain  an   "optimum   level   of   ar`ousal."     The   introver`t,   on   the

otheri   hand,   is   overt   ar.oused   because   of   endogenous   activity   in   the

ARAS-FMH.     system  and   seeks   to  avoid   fur`ther`   stimulation,   in  order`.

to  maintain  his   optimum  level.     While   this   is  a  simplified  view

it   would   ser`ve   to  accommodate   the   incongr`uity   of   an''aroused   intr`o-

vert . ,I

The  putative  physiological  differ.ences   hypothesized   to  under`-

1ie   extr`aver`sion  and   introver`sion   should   be  manifested   by   contr`asts

in   behavior`   and  autonomic  r`esponse   indices.     Behavior`al   differ-

ences   other`   than   sedation  thr`esholds   have   been  documented   by

Eysenck   (1957;   1967).      He   r`epor`ts   significant   differences   between

intr`over`ts  and   extr.aver`ts  on  per`ceptual   fluctuation,   figural   after`-

effects,   r`eminiscence   and   classical   conditioning.     However`,   the

r`elationship   between   autonomic   r`esponse  measures   (e.g.,   EEC   and   GSR)

and   the  ARAS-FMH  mechanism   illustr`ated   in   the   schematic   must   be

c 1 a r` i f i e d ..



Evidence  per`taining  to   this   r`elationship,   particular.1y  that

bear`ing  on  the  psychophysiological  distinction  betweeh  anxiety  and

ar`o`usal   is   discussed.

The  r`elationship  between  autonomic  measur`es   and   I-I   is   of ten

clouded   by   the   pur`por`ted  r`elationship  of   N   to  autonornic   indices.

The  confusion   is   particular`ly  acute  with  riegar`d   to   the   ubiquitous

Galvanic   Skin   Response   (GSR).      GSR  measures   have   ser`ved   as   depen-

dent   var`iables   in   liter`ally   thousands   of   exper.iments.     It  appear`s

that   GSR   riesponses   have   been  used   as   an   index   of   ever`ythinB   from

sexual   al`ousal   to   sympathetic  activation.     The  pr`oblem  of   gr`eatest

concern   her`e   is   that   GSR  has   been   pur`por`ted   to   be   r`esponsive   to

changes   in   anxiety   level.      Spence   8   Taylor`   (1951)   ar.e   pr`oponents

of   this   view.     As  mentioned   pr`eviously,   anxiety   cor`r`esponds   to

N   in  Eysenck's   theoriy.      Since   Eysenck   has   proposed   that   N,  is   inde-

pendent   of   I-I,   the   same   GSR   r`esponse  measur`es   cannot   be   used   to

measur`e   both.

A  r`eview  of  all   the   research   bear.ing  on   the   issue   of  what   the

GSR  measures   is   beyond   the   scope   of   this   thesis.      I-Jowever.,   the

r`ationale   for`   using   GSR  r`esponses   for`  assessing   I-I  char`acter`istics

is   ger`mane   to   this   paper`   and   is   summar`ized   below.

Ismat   (1961)   supplies   some  dir`ect   physiological   data   su|)por`t-

ing   the   r`elationship   between  ARAS   activity  and   GSR   r`ecor`ds.      He

found  that. stimulation  of   the  mid-br`ain  reticulart  activating  sys-

ten   in  cats   facilitated  electr`oder`mal  activity.     Since   intr`over`ts

ar`e   hypothesized   to  have  mor`e   endogenous   activity   in   the  ARAS,

they  should  demonstr`ate  mor`e   electr`odermal   activity.

A  study  that   bears   indir`ectly  on  this   issue   is   that  of  Har.e

(1965).      He   riepor`ted   that   individuals   classified  as   psychopaths



showed   less   conductance   thr`oughout   fear`   (shock)   conditioning

tr`ials.     It   has   been  found  that   psychopaths   scor`e  high  on

neur`oticism  and   hi h   on   extr.aver`sion   as  measur.ed by  I-E  scales

(I:ysenck,1957,1967).      The   Spence-Taylo.r`   hypothesis   would   pre-

dict  high  GSR  activity  for   those   individuals  with  high  neur`oticism

scores   (i.e.,   this   cor`relates   positively  with  MAS).      However`,   the

low  GSR  activity   in  conjunction  with  high   extr`aver`sion   suppor`ts

Eysenck .

MCReynolds,   Acker`   8   Br`ackbell(1966)   r`epor`ted   a   disassociation

between   subjective   indices   of  anxiety  and  autonomic   indices   (palmar

sweat   and   skin  conductance).     This   is   the  opposite  of   what   is   pre-

dicted   fr.om   the   Spence-Taylor`   hypothesis.

Maltsman   8   Rasl(in   (1965)   demonstr`ated   that   "dr`ive"   as   measured

by   the  MAS  .was   not   corr`elated   with   high   and   low  or`ienter`s   as   mea-

sur`ed   by  magnitude   of   evoked   GSR.

Edelberg   (1967)   found   inhibition   of   electr`odermal  activity

with   injections   of  adr`enaline.     From  these   studies  we  can  conclude

that   the  GSR   is  not  a  good   indicator  of   sympathetic  activation

which   is   the  pr`incipal  manif estation  of  anxiety.

To   summarize   br`iefly,   Eysenck  and   Gr`ay   have   hypothesized   that

activity   in   the  ARAS   underilies   the`I-I  per`sonality  dimension  as

measur`ed   by  per`sonality   inventories.      It   is   fur`ther`   pr`oposed   that

cer`tain  autonomic  measur`es,   specifically  GSR,   ar`e  r`eflections   of

this  activity  and  ar.e   not   confounded  with  anxiety  measur`es.     Ad-

mittedly   the  GSR   is   still   an  enigma   in   ter`ms  of   what   it   "truly"

measur.es.      Never`theless,   it   appearis   that   the   GSR   lends   itself   to

the  study  of   I-I.



The   aspect   of   GSR   r`esponding   best   suited   for`   demonstr`ating

I-I  differ`ences  appear`.s   to  be  habituation  of   the  electroder`mal

r`es.ponse.      Gr`oves   and   Lynch   (1972)   have   r`eviewed   evidence   which

suggests   that   the  Reticular  Activating   System   (RAS)   is   the   str`uc-

tur`e   gover`ning   habituation.      Habituation.measur.es   ther`efor`e   should

be   one   index  of   individual   cliff er`ences   in  RAS   activity.      Lader`   8

Wing   (1964)   ar`e   r`epor`ted   by   Eysenck   (1967)    to   have   studied   GSR

or`ienting  response   (OR)   habituation   in  dysthymics   and   nor`mals.

The  dysthymics  didnot   habituate,   the   nor`mals   did.      Here   two   gr`oups

separated  on   the   basis   of  one  measure,   clinical   obser`vation,   ar`e

shown   to   r`espond   differ`ently   on   a   physiological  me.asur.e.      Since   no

pel`sonality  measur`es   wer`e   employed   the   r`elationship   to   Eysenck's

dimensions  ar`e   speculative,   although  dysthymics  ar`eusually   clas-

sified  as   intr`over`t   on  Eysenck's   scales.

Siddle   (1972)   has   pr`ovided   evidence   linking   speed   of   habitua-

tion  to  arousal.     In  an   investigation  of  auditor`y  vigilance

per`for.mance,   he   found   that   those   whose   or.ienting  r`esponse   to  audi-

tor`y  stimuli   habituated  quickly  also  displayed  a  gr`eater.  r`ate   of

vigilance  decrement.

If   the  RAS   under`lies   habituation   per`for`mance  and   is  also  part

of   the  physiological   substr`ate  for`   I-I:,   then   studies  of  habituation,

utilizing   GSR  measur`es  `should   r`eveal   something   of   the   natiir`e   of

I   and   E.     A  number`   of   studies   have   attempted   to  do   this   within   the

context   of   exper`iments   on   conditioning.      Mar`ton   8   Ur`ban   (1966)

selected   subjects  on   the  basis  of   complex  psychological   tests.

They  did   not   elabor`ate   on   this   point   but   did  r`epor.t   homogen,eous

gI`oups   of   extr`aver`ts   and   intr`over`ts.     As   a   pr`eliminary   test   to



theiri   conditioning   experiiment,   habituation   of   the  GSR   to  a   weak

sound   stimulus   was   measur`ed.      The   sound   stimulus   was   a   boo   Hz   tone,

2   see   in   dur`ation   pr`esented   at   10   -30   see   inter`vals.      Without

specifying   the   cr`iter`ia   employed,   the   extr`aver`t   gr.oup   is   r`epor`ted

to  have   habituated  after   12   -15   pr`esentations.      Tn   the   intr`over`t

group  habituation   occurir`ed   after`   28   -45   pr`esentations.      On   the

basis   of   the   GSR   habituation  data  and   the   r`esults   of   EE:G  analysis

they  concluded   tha.t   the   "inhibitor`y  potential"   develops   faster`   in

per`sons   with   tr`aits   of   extr'aver`sion.

A  study  which  attempts   to   impugn   the   validity   of   Eysenck's

theory   is   that   of   Purtohit   (1966).      The   pur`pose   of   Pur`ohit's   study

was:      1)   investigate   the   r`elationship   between   GSR   conditioning

and   I-I:;   and   2)   examine   the.r`elationships   between   the   numer`ous

dependent   var`iables   used   to  assess   I-I.      Only   the   second   objective

is   of   interest   fort   the   pr`esent   paper`.

Pur`ohit   used   r`esistance   to   GLC`>R   adaption   (RGA)   as   one   of   many

var`iables   which   he   then   cor`r`elated   with   the   fr`equency   of   conditioned

GSR's.      Habituation   of   the   GSR   r`esponse   was   measur`ed   in   10   adap-

tion   trtials.      The   stimulus   used   to   el-icit`  an   OR   was   tlie   absence

of   a`light.  .  [Ie   failed   to   show,  any   significant   cor`r`elations   be-

tween  I-I  and  habituation.

The   Pur`ohit   study   is   not   dir`ectly   compar`able   to   the  Mar`ton   8

Ur`ban   (1966)   study   because   of   the'differ`ent   stimulus   modes   employed.

Mar`ton.  8   Orb.an   used   a   weak   sound   stimulus   and   Pur`ohit   used.a   light.

In   addition,   the.r`e   ar`e   some   methodological   pr`oblems   with   Purohit's

study  which  cast  doubt   on   the  validity  of   his   findings.

One   of   the   objectives   of   Pur`ohit's   study   was   to   examine   pos-

sible   corr`elations   between   numerous   psychophysiological   var`iables.
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In   view   of   this,   employing   pr`ocedur`es   which   decr`ease   the   var.lance

or`   r`ange   of   a   variable   is   puzzling.      His   pr`ocedur`e   fort  ascertain-

ing   RGA  was   not   conducive   to   demonstr`ating   a   possible   r`elationship

between   habituation  and   I-E.      Pur`ohit   used   only   ten  adaptation

tr`ials;   in   a   number`   of   cases   this   was   not   enough   time   for.   some

subjects   to  habituate.     By  using  only  10   trials,   the  range   of   re-

sponse   is   tr`uncated.  and   consequently.  obtaining   signif icant   cor`r`ela-

tions   is  quite  cliff icult.

A  minor`   point   regar`ding   the   RGA   var`iable   is   the   cr`iter`ion

measur`e   employed   fort   assessing   adaptation.      Norimally,   habituation

studies   employ   a   tr`ials   to   cr.iter`ion   (TTC)   appr`oach   wher.e   habitua-

tion   is   expr`essed  as   the   last   response   before   t.hriee  consecutive

non-riesponses   (Sadler`,   Meffer`d   a   I-Iouck,    1971;   Coles,   Gale   8   Kline,

1971;   Kor`iat,   Aver`ill   f,   Malmstr`om,1973).      Pur`ohit`did   not   do   this

and  while   TTC   is   an  ar`bitr'ary   index,   it   is   another`  var`iation   in

his  method  which  makes   evaluation   of   his   r`esults   cliff icult.

The   lack   of   criiter`ion   values   fort   ascer`taining   the   "r`eality"

of   a  GSR  r`esponse   are   blatantly   lacking,   and  arie  a  mor`e   ser`ious

matter`.      Whether   this   was   a   r`esult   of   the   experimental   r`epor`ting

pr`ocedur`e   or`   a   genuine   absence   of   any   cr`iter`ion   is   unknown.      It

appear`S   that   ever`y  deflection  of   the   pen   was   a   response.      The

r`esults   of   this   protocol   ar`e  also  difficult   to  pr`edict.     The   pr`ob-

lems   with   the   Pur`ohit   study  make   it   cliff icult   to  assess   its   tr`ue

effect.  in   impugning   Eysenck's   theor`y.      At   best   the   r`esults   ar`e

ambiguous,   at   worst   totally  uninterpr`etable.

A   study   fr`ee   fr`om  many   of   the   methodological   pr`oblems   of

Pur`ohit   and  which   r`epor`ted   no   rtelationship   between   I-I   and
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habituation   is   that   of   Kor`iat   et   al   (1973).     They  used  a   3   see,

75   db   .tone   of   1000   .F12   to   elicit   inter`stimulus`   inter`val   (ITI).      A

r`esponse  was   anything   occurr`ing   within   10   see  of   tone   onset.

•The  most   str`iking   featur`e   of  all   thr`ee   studies   is   the   diver-

sity   of   exper`imental   methods   and   pr`ocedur`es   used.      T)iffer`ences

between   the   studies   can   be   found   for`   the   stimulus   par`ameter`s   and

inodalities  used,   the  means   employed   to  assess   I-I:  and   the  methods

of   measur.ing   habituation.      Because   of   these   differ`ences,   inter`-

pr`etation  of   the  conflicting  r`esults   is  difficult,   and   inter`est

in   the  area  continues.

In  all   of   the   studies   r`eviewed   her`e   none   have  utilized   GSR

r`esponse  latency  as  a  possible   ind.ex  of   ar`ousal.     This  may  be   the

r`esult   of   in.vestigator`s   shar`ing   the   judgment   of  Wolfensberger`

and   O'Connor   (19.67)   who   concluded   that   ''GSR   latency   is   least   sen-

sitive   to  changes   in   stimulus  conditions  and   subject  differ`ences.

Although   it   is   less   var`iable   than   the  other`  measur`es   it  appear`s

to  be  of   little  utility."     However`,   other`   evidence   suggests   a

mor`e   useful   r`ole   for.  latency  data   in   the   investigation   of  ar`ousal

states.      O'Gor`man   (1971)   r`eports   lar`ge   negative   cor`pelations   be-

tween   the   latency  of  r`esponse   to  an   initial   stimulus   in  an

habituation   ser`ies  and  r.ate  of  habituation.     tie   suggests   that  a

strong   inhibitor.y  pr`ocess  may  give   r`ise   to  both   long,   latency  and

r`apid   suppr`ession   of   r`esponse   with   r`epeated   stimulus   pr`esentations.

S.uriwillo   (1967)   repor`ts   significantly   shor`ter`   GSR   latencies

when   subjects   wer`e   r`equirted   to  pay  close  attention   to   the   stimulus.

Cowles   (1973)   submits   the   notion   that   "latency  along   with   skin

conductance   level  may   be   a  measilr`e   of   long   ter`m  or   tonic   ar`ousal
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level."     It   appear`s   that   GSR  latency   is   sensitive   to  differ`ences

in  ar`ousal  and   should  lend   itself   to   investigations  of  Eysenck's

dimension  of   I-I.

The   pur`pose   of   the   pr`esent   study   was   twofold:      1)   to   riepli-

cate   the   Mar`ton   8   Ur`ban   study   in  an  attempt   to   clarify   the   rtela-

tionship   between   stimulus   intensity  and   I-I;   and   2)   to  deterimine

if   all  aspects   of   electr.oder`mal  measur.es   (GSR)   taken   are   equally

accur`ate  as   indicator`s   of   habituation  and   the   pr`ocesses   under`lying,

I - I: .
I

Accor`ding   to   Eysenck's   model,   introver`ts   ar`e   char`acterized

by  a  higher`   level   of   cor`tical   excitation  due   to   their`   1oweri   thr`esh-

old   of   reticular`   ar`ousal.     Consequently,   they   should  demonstr`ate

higher   levels   of.  ario,usal  with  low   intensity   stimulation   than  do

the   extr`aver`ts.     At   high   intensity   stimulation,   the   levels  of

ar`ousal   should   be   near`ly   equal.      Eysenck  ar`gues   that   electr`oder`mal

activity   is  related  only   to   I-E   not   N.     Ther`efor`e   it   is   pr`edicted

that :

1.     At   low   intensity   stimulation,   extr`averts  will   show   faster`

habituation  than   introver`ts.

2.     At  high   intensity  stimulation,   intr`over`ts  and   extraver`ts

will   show   similar`   patter`ns   of   habituation.

3.      N   will   show`no   r`elation   to   the   electr`oder`mal   measur.es.
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Methods

Subjects

The   subjects   wer`e   23   males   and   2u   female   under`gr`aduate   stu-

dents   enriolled   in  psychology  cour.ses  at  Appalachian   State  University.

Subjects   were   selected   fr`om  a  group  of   91   under`gr`aduate   students

on   the   basis   of   their`   scor`es   on   the   Eysenck  Per`sonality   Inventor`y

(EPI),   For`m  A.      The  mean   scor`.e   fort   the   91   students   (five   classes)

on   I-E  was   12.9   with  a   standard   deviation  of   3.9.      Subjects   scor.ing

in   the   upper.   half   of  .I-E   (15   -2Lt)   were   designated   Extr`aver`ts   (T=x)

and   selected   fort   the   exper`iment   along  with  those   scoring   in   the

bottom   half   (0   -11)   who   wer`e   designated   Intr`over`ts   (In).      The

meari  N   scorie   fort   the   subjects   par`ticipating   in   the  psychophysio-

logical   study   was   10.6   with  a   SD   of   Lt.5.      The   cor`rielation   between

N  and   I-E   was   .056.      Gr`oup  mean     scores   and   r`anges   for.   subjects

in   the  psychophysiological   study  ar`e   given   in  Table   I.

All   students  r`eceived  class  cr`edit   fort  their  par`ticipation.

Appar.atus

Skin   resistance   was   r`ecor`ded   by   a   Gr`ass  Model   798   polygr.aph.

Two  Ag-AgcI   Beckman   electriode   cups,   filled   with   Beckman   electr.ode

paste  wer`e   used.     Tones   fr`om  a  liewlett-Packar`d  audio-oscillator`

wer`e  pr.esented   thr`ough  Telex   headphones.     Tone   intensity  was   cali-

br`ated   by,a   Simpson   sound-level  meter`   to  yield   a   60   and   loo   db

tone   With   a   fr`equency   of   1000   Hz.      Stimulus   durations   wer`e   con-

triolled  by  a   tape   timer`.

Subjects   sat   alone   with   eyes   closed   in  an  ar`mchair`   in  a   dar`kened

r`oom  adjacent   to   the   r`ecor`ding   r`oom.
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Design

Tone     ihtensity  was   the   independent   va.r`iable   (H=high,   L=low).

The   pr`esent   study   was   a   2x2   design.      Ther.e   wer`e   2L+   subjects   in

the   Extr`avel`ted   gr.oup   (Ex)   and   23   subjects   in   the   Intr`overted

gr`oup   (In).      Each   gr`oup   was   subdivided   into   12   subjects   each,

except   the   Intr`over`t-High   gr`oup   which   had   11.      One   gi`oup   of   12   Ex

and   12   In   werie   pr`esented   the   low   tones,,  the   r`emaining   grtoup§   of

Ex   and   In   wer`e   pr`esented   the   high   tones.      Subjects   were   r`andomly

assigned   to   tr`eatments   within   their`   gr`oup.

P r o c e d u r` e

The   subjects   wer.e   gr`eeted   by   the   I  and   comforttably   seated   in

the   exper`imental   r`oom.      The   subject   was   then   f itted   fort   the   head-

phones,   and   the   palm  and   back  of   the   lef t   hand  wer`e   cleaned  with
•alcohol   befor`e   the   electr`odes   wer`e   attached.      During   this   pr`oce-

dur`e   subjects 'wer`e   told   that   "nothing   unpleasant   or`   uncomfor`table"

would   happen.      They  wer`e   r`eassur`ed   that   shock   was   not   involved,   and

that   they   wer`e   only  going   to  heari   some   tones.      Subjects   wer`e   told

to  r`elax,   but   not   to  fall  asleep,   that   the  exper`iment   would  last

fort  about   thirty  minutes.

After`   a   5   minute  adaption   per`iod,   a   2   see   tone  was   delivered

at   r`andom   inter`vals   of   10,15,18,    22   and   30   see   for`   thir`ty   trtials.

The   I.   tr`eatment   consisted   of   60   db   tone   pr`esentation   trials

and   the   H   tr.eatment   involved   a   100   db   tone   presentation.

Scor,in.g

GSR.      An   or`ienting   r`esponse   (OR)   was   defined   as   an   observable

decr`ease   in   r`esistance   51%   of   baseline   r`esistance,   initiated

within   1   -3.5   see   following   stimulus   onset   (£pstein   f7   Fenz,1970).

The   follow.ing   char`acter`istics   of   the   response   wer`e  measur`ed:
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i.      Latency:      the   time   between   onset   of   stimulus,   and   the   onset

of   a   r`esponse,   within   the   time.   fr`ame   specified   above.

2.      Magnitude:      the   differ`ence   between   the   lop,   conductance

level   at   the  onset   of   the   stimulus   and   the  maximum  level

attained  pr`ior`   to  a  decrease   in   log   conductance   leve'I.

The   data   for`   GSR  magnitude   was   tr`ansformed   to  Aljog   conduc-

tance  us`ing   this   transformation:    ' i
GSR   Magnitude   =   1000  ALop„   C   =   loon   LogLo   I-p

wher,e   p

-1000   1,Oslo    `l-P)

GSP\    (ohms)
Base   P\es stance   (ohms)

TTC.      Fort   each   subject,   the   number`   of   tr`ials   taken   before

thr`ee   consecutive   non-r`esponse   tr`ials   occur`r`ed   was   computed.
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Results

Hab i tuat ion

TTC.      Figur`e   I   pr.esents   the   mean   squar`e   r`oot   of   the   number

of   tr`ials   to  habituation   for`   the   In  and  E2£  gr`oups  at   each   stimulus

intensity.     A  square  rioot   transfor`mation  of   the   TTC  data  was

deemed  necessar`y  af ter`  a  visual   inspection  of   the  data  revealed

marked   skewedness   and   heter`ogeneity  of var`iance   in  all   gr`oups.     A

square   r`oot   tr`ansfor`mation   was   done   to  achieve  nor.e   homogeneous

variances   and   mor`e   near`1y   symmetr`ical   distr`ibutions   (Meyer.s,1972).

figur`e   I   r`eveals   an   inter`action   between   per`sonality  and   stimu-

lus   intensity.     A  shartp   incr`ease   in   the  mean   TTC   cr`iter`ia   by   the

Ex   in  the   high   intensity  condition  as  compar`ed   to   the  low   inten-

sity  condition   is   shown.      In   contr`ast,   the   incr.ease   in  TTC  demon-

str`ated  by  the   In   in   the  high   intensity  condition   is  much  less.

The  results  of   the  analysis   of  variiance   fort  TTC  ar.e  presented   in

Table   11.     The   P  x   I   interaction  was   significant   LF(I,u3)   =   u.I+2,

p<.05]    .     This   ver`ified   the   pictur.e   in   Figur`e   I   but   also   compli-

cated  conclusions  concer`ning   the   highly  signif icant  main  ef feet   of

intensity   LF(I,u3)   =   13.91,   p£  .001]   and   the   insignificant   effect

of   per`sonality..     As   an  aid   to   the   pr`oper`   inter`prtetation  of   this

inter`action,   tests  of   simple  main  effects  of   intensity  at  each

level  of . perisonality  and  per`sonality  at   each  level  of   intensity

wer'e   compu.ted   (Winer`,1971).      The   r`esults   ar`e   pr`esented   in   Table   Ill.

Only   intensity  at   the  level  of  Ektpaversion  was   signif icant

[±(i,L3)   =   17.28,   p<.01]    .      Ther`efor.e,   it   was   concluded   that

intensity  signif icantly   incr`eased  TTC   only  among   the  Ex.     This

conclusion   is   fur`theri   suppor`ted  by  the  r`esults   of  multiple
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compar`isons   between   gr`oup   means   summar`ized   in   Table   IV.      Ther`e

was   a   signif icant   differ`ence   between   the  means   of   the   low  and   high `

intensity  extr`aver`t   gr`oups   but   not   between   the  low  and   high   in-

tensity   intr`over`t   gr`oups.

A  compar.ison   of   the   low   intensity   stimulus   gr.oups   using  a

one-tailed  t-test   is  also  presented   in  Table  IV.     This   was  con-

sidered   justif ied  because  of   the  a  pr`ior`i   assumption  of   faster`

habituation   in  Ex  at   low   stimulus   intensities.     This   compar.ison

r`evealed  a   signT=icant  differ`ence,   [±(23)   one-tailed,   p     .05].

A  two-tailed   test   failed   to  r`each   significance.

The  TTC  data  suggest   slightly  more   habituation   in  Ex   than   in

In  at   low   intensity   stimulation.     This   differ.ence  disappear`s

under   the  high   intensity  condition   because  Ezi  gr`eatly   incr`eased

their`  TTC  wher`eas   In   incr`eased  only  a   small,   statistically  non-

significant  amount.

Latency.      The  mean   latency  of   r.esponse   for`   blocks   of   two

trials   for   the   low  and   high   intensity  E3s  ar`e   shown   in  Figur`e   2.

The  mean   latency  of   r`esponse   for`   blocks   of   two   tr`ials   for`   the   low

and   high   intensity  jp  ar`e   pr`esented   in   Figur`e   3.     A  compar`ison   of

Figur`es   2  and   3   discloses  a  greater`   effect   of   intensity  acr`oss

the   extr`aver`t   gr`oups   than   in   the   intr`over`t   groups.     The   differ`ence
•in   latency  per`   tr`ial   between   intensity  levels   is  gr`eatei`   for`   the'

Ex   than   fort   the   In.     This   effect,   in  par`t.   is  another`  manifestation

of  differences   in   speed  of   habituation.     As   subjects  ceased  respond-

ing,   their`   latencies   were   given   the   maximum  value   of   3.`5   see.      Since

mor`e   of   the`subjects   in   the   low   intensity  gr`oups   had   habituated   on

any  given   trial  compar`ed   to   the   high   intensity  group,   a  greater`
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number   had   the   maximum  value  and   consequently,   their`  mean   latency

per`   tr`ial   is   higher`.      This   effect   is  mor`e   exagger`ated   in   the   Ex

since   intensity  had  a  greater`   effect   on   their`  habituation.     Fort

iE,.about   the   same   number`  6f   subjects   ar`e   responding  per`   tr`ial   in

the  low   intensity  as   in   the  high   intensity  gr`oup.

Howeveri,   ther`e   is   a   tendency   for`   the   high   intensity   stimulus

to  elicit   shor`teri   latencies.     This  can  be  detected  by   the  differ`-

ence   between  high  and   low   intensity  gr`oups   in   the   ear`1y   trials

befor`e  many   subjects   had  habituated.     This   effect   is  also  more

pr`onounced   in   the   Ex.

The  r`esults   of   the  analysis  of   var`iance   for   latency  ar`e   pr`e-

sented   in  Table  V.     The  main   effect   of   intensity  was   signif icant

E(1,H3)    =   1[+.01,   p<.001]    .      However`,   the   P   x   I    inter`action   was
also   significant   [E(1,43)   =   4.u8,   p<.05]    .      Ther`efor`e,   an   analysis

of   simple   effects   was   done   and   the  results   summar`ized   in  Table  VI.

The   effect  of   intensity  was   signif icant  at   the  level  of   extr`aver`-

sion   [E(I,n3)   =   17.18,   p<.01]    .     This   indicated   that   increases   in

intensity   signif icantly  decr`eased  latency   for`   the   extr`aver`t   gr'oups

only.      Ther`e   wer`e   no   signif icant   differ`ences   acr`oss   per`sonalities

at   either`   level   of   intensity.     However`,   at   the  high   in.tensity

extraver`ts   showed  a   tendency   towar`d   faster`   latencies   than   In

EE(i,u3,   =   3.8o'   .p<.i]    .
The  main   ef f ect  of   tr`ials   was

25.21,.p<:00l]    (Table   V).      Because

highly  significant  [E(29,12")

of   the  complicating  Trials  x

Intensity   inter`acti6n   [E(29,12n7)   =   2.37,   p<.01]    ,   an  analysis

of   simple   effects   fort   the   within   subjects   var`iables   was   Computed

(Table  VI).     The   effects  of   trials  at   both  levels   of   intensity
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wer`e   significant:      Tr`ials   (L)   [E(29,12H)   =   12.09,   p<.0l];   Tr`ials   (H)

[E(29,1247)   =   15.50,   p<.Og  .      This   demonstrated   that   latencies   in-
cr`eased  across   trials   in  both  conditions   (i.e.,   habituation  occur`r`ed)

but   that   the   high   intensity  condition  pr`oduced   shor`ter   latencies

acr.oss   tr`ials   than   did   the   low   intensity  condition.

Table   VII   contains   the  gr`oup  means   and   multiple   compar`isons   fort

the   latency  data.     This  data  par`alleled   the  TTC  data   in   that   differ.-

ences   wer`e   found   between   the   high   and   low   extr`aver`t   gr`oups   but   not

between   the   intr`overt   gr`oups.      Ther`e   wer`e   no   differ.ences   between

In  and   Ex  at   the   low  or`   high   stimulus   intensities.

Magnitude.      Figur`es   u   and   5   contain   the  mean  magnitude   of   re-

sponse   fort   each   stimulus   gr`oup   in   blocks   of   two   tr`ials,   fort   Ex

and   In   respectively.     A  compar.ison  of   figur.es   4   and   5   r`eveals   a

patt.ern   similar`   to  that   seen   in   the  latency  data.     The  Ep  again

showed  more   homogeneity  of   r`esponse  acr`oss   intensity   levels   than

did   the.Ex.

Results  of   the  analysis  of  variance  for   the  magnitude  data

for`   individual   trials   are   summar`ized   in  Table   VIII`.      The  main   ef-

fect   of   intensity  was   significant   [E(i,43)   =   9.12,   p<.00l]  .     Ther`e

was   no.significant   P  x   I   inter`action   E(l,43)   :   i.82.   P>.OE.

Consequently,   ther`e  was   no   suppor`t   fort   believing   the  pattern   seen

in   Figur`es   u   and   5   was   r.eliable.     The   homogeneity   of   response   seen

acr`oss   intensity  levels   for`   In  most   likely  was   due   to  chance.      In

the  absence   of   a  signif icant  P  x   I   inter`action,   it   was   concluded

that   the   high   intensity   stimulus   produced   r`esponses   of   lar`ger

magnitude   than  did   the   low   intensity   stimulus.     A  compar`ison   of

gr`oup  means   for`   the   magnitude   data   is   contained   in  Table   IX.      The
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signif icant   differ`ences   found  wer`e   between   the   extr`aver`t   high

group  and   both   the   extr`aver`t   and   intr`overt   low   gr`oups.      Ther`e   was

no   significant   differ`ence   between   the   high  and-low   intr`over`t   gr`oups.

This   finding   was.similari   to   the   latency  and   TTC   data,   but   in   the

absence   of  a   significant   P  x   I   inter`action   `it  has   no   impor`t.   (i.e.,

the   tr`ue  alpha  level   is  not   known).

The   effect   of   trials   was   significant   [E(29,1")   =   2L+.32,   p<.00E

(Table  VIIIL     Because  of   the   significant   Triials  x   Intensity   int,eri-

action   [E(29,12H_  =   1.85,   p<.0l]  ,   an  analysis   of   simple   effects  of

Tr`ials   at   each   level   of   intensity   was   done   and   summar`ized   in   Table   X.

The  effect  of   tr`ials  at   both  levels   of   stimulus   intensity  was

highly   significant:      Tr`ials   (L)    =`[E(29,12+7)    =   8.25,   p<.00g     and

Tr`ials    (H)    =   [E(29,12u7)    =   17.92,   p.4.OOF  .      It   was   concluded   that

magnitude  decr`eased  acr`oss   tr`ials   in   both  conditions,   but   at   a

faster`  rate   in  the  low   stimulus   intensity  condition.

Cor`r`elation   Between   Measur.es

Tables   XI   and   XII   show   the   r`esults   of   variious   cor`r`elations

(Pear`son   r`)   between  dependent   measures   at   the   low   and   high   stimu-

lus   intensity  conditions  r`espectively.     Latency  of   initial  response

and  TTC  were   inver`sely  r`elated  at   both   levels   of   stimulus   intensity

as   wer`e  Magnitude  of   initial   r`esponse  and  Latency  of   initial  re-

sponse.     All   cor`r`elations,for   these  var`iables  wer`e   significant

and  ne:1atively  constant  acr`oss   stimulus   intensitie.s.     The   cor`r`ela-

tion   between  Magnitude   of   initial   r`esponse  and  TTC   was   highly

significant   (r.   =   .63)   for`   the  high   intensity  condition   but   not  at

the   low   intensity  condition   (r`   =    .31,   p   .1u).
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Cor.relations   between   I-I   scor`es  and   the  dependent  var`iables

in   the   low  and  high   intensity  gr`oups  ar`e  pr.esented   in  Tables   XIII

and   XIV,   r.espectively.     Therie   was   a   highly   signif`icant   inver`se   rie-

1ationship   between   I-I   scor`e  a.nd  TTC   in   the   low   intensity  condition.

This  meant   that   the  more   introver`ted   the   individual,   the  higher`

the   TTC   obser`ved.     This   r`elationship  disappear`ed   at   the   high   inten-

sity  condition.     Therie  appear`ed   to  be  no   linear`  relationship  between

I-I  scor`e  and  magnitude  of   initial  response  as   evidenced  by  the

near`   zero  cor`r`elations   found   in  both   the   low  and   high   intensity

conditions.     The  cor`r`elations  between   I-I   score  and   latency  of

initial   r`esponse   wer.e   not   significant   in   either`   condition.     However`,

the   r`eve.r`sal   fr`om  positive   to  negative   seen   fr`om   the   low   to.  high

intensity  was   inter`esting.     This   r.ever`sal   supported   the   findings

of   the  analysis  of   simple  main  effects   fort  perisonality  at   the  high

intensity  condition.     Though   it  was   not   significant,  Ej±  in  the  high

gr`oup  demonstriated  a   tendency  fori   shorter.   latencies   compar.ed   to   In

in   the   high  group   [E(1,u3)   =   3.80,   p<.l] .

Th.e  cor`r.elations   between  N   scor`e  and   the  dependent   variables

fort   the   low  and  high   intensity  condition  ar`e  contained   in  Tables  XV

and  XVI,   r`espectively.     The   cor.relations   between   N,and  TTC   and   N

and  Latency  of   initial  r`esponse  failed   to  r`each   signif icance  at

either`   intensity  level.     Iiowever`,   the   cor`relation  between  N  and

Magnitude  of   initial   r`esponse  at   the   low   intensity  condition  was
{

highly.  significant   (r`   =    .585,   p   .00W).      The   mor`e   neurotic   subjects

showed   the   lar`gest   magnitude   r`esponses.     At   the   high   intensity

condition   this  r`elationship  was   no   longer`  evident,   the  corr`elation

was   now   negative   and   non-significant   (r`   =   -.288,   p   .19).
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Summary

The  data  analysis  r`eveal:      1)   Significant   intensity  main

effects   in  all   thr`ee  measur`es;   2)   Significant   Tr`ials   x   Intensity

inter`actions   fort   Latency  and  Magnitude  as   well   as   Signif icant

Tr`ials  main   effects;   3)   Significant   Per`sonality  x   Intensity   inter`-

actions   fort   TTC   and   Latency;   W)   Significant   intercor`r`elations,

both  positive  and  negative.   between  the  dependent  variables;

5)   A  significant   negative   cor`r`elation   between   I-I   scor`e   and   TTC

.under`   the   low   intensity  condition;   and   6)   A  significant   positive

cor`r`elation   between   N  and  Magnitude   of   initial   r`esponse   at   low

intensity  stimulation.

The   cliff er`ences   between   In  and   Ex   at   low   intensity   showed

gr`eat   var`iation   acr`oss   the   dependent   var`iables.     At   the   low   inten-

sity  condition   Ex  and   In  did  not   differ`   in  Magnitude   substantially,

but   the   Ex   showed  a   lower  mean  TTC  and   slightly   longer   latencies

ear`ly   in   habituation.      Howev`er`,   these   differ`ences   wer`e   r`elatively

small.     The  greatest   differ.ences   between   In  and   Ex   were  manifested

in   the   stimulus   change.     As   intensity  changed   fr`om  low   to  high   the

Ex   r`esponded   to   a  much   grieater`   degr`ee.      Fr`om  a   statistical   stand

point   the   In   wer`e   riefr`actor`y   to   the   change   in   stimulus   intensity,

except   fort   Magnitude.      Only  E2£   showed   signif icant   changes   with

stimulus   intensity   in  TTC  and   Latency.

The   analysis   of   variiance   fort   TTC  and   Latency   indicated   sys-

temati.c   differ`en6es   between  .In   and   Ex.      The   corr`elations   between

I-E  and   TTC   and   I-I   and   Latency,   though   sma.11,   par`alleled   those

findings.
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Discussion

The   riesults   of   this   study   can   be   summar`ized   as   follows:

1)   psychophysiological   differences   between   gr`oups   of   individuals

designated   In  or`   I:x   solely  on   the   basis   of   a   questionnair.e,   wer`e

demonstr`ated;   2)   the   thr`ee  measur`es   of   electr`oder`mal   activity

that  were  recor`ded  all  manifested  habituation,   but  all  were  not

r`elated   to   I-I;   3)   N  appear`ed   r`elated   to   at   least   one  measur`e   o.f

electrodermal   activity;   and   Ll)   the   signif icant   cor`r`elations   be-

tween  dependent   var`iables   gave   suppor`t   for   the   assumption   that

the   exper`imental   pr`ocedur`e   pr`ovided   a   valid   pr`otocol   fort   evaluat-

ing   the   .exper`imental   hypotheses.

Patter`ns   of   r`esponding   specif ic   to   In  and   Ex   were   found   on

TTC   and   Latency.`    These   patter`ns   wer`e   seen   primar`ily   as   a   func-

tion  of   stimulus   intensity.     Ep  gener`ally   showed   inter`mediate   re-

sponses   under`   both   stimulus   conditions.      In   contr`ast,   the   Ex

displayed  a  gr`eater.   sensitivity   to   intensity  change.     The  differ-

ences   between   In  and   Ex   cor`r`espond   in   par`t   to   the   gener`al   outlines

of   I:ysenck's   theory   of   per`sonality.      IIowever`,   there   wer`e  many  as-

pects   of   the   data  not   in  agr`eement   with  Eysenck,   either`   because

his   theor`y  does   not   emphasize   some  aspect   of   psychophysiological

responding   which   assumed  major   pr`opor`tions   in   this   study,   or`   was

dir`ectly  contr`adicted  by  the  data  of   this   study.

According   tQ   Eysenck's   theor`y  lp  should  manifest   higher`   elec-

tr`oder`mal   activi.ty   than  Ex  at   low   stimulus   intensities.      Ther`e   was

only   limited   support   fort   that   pr`ediciton.      The   differ`ence   between

In  and   Ex   in  TTC   under`   the   low   intensity  conditionwas significant
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using  a  one-tailed   t-test.     This   concur`s   with   the  r`esults  of  Marton   8

Ur`ban   (1966)   and   Laden   8   Wing    (196+),   however`,    the   agr`eement   must

be   viewed   with   caution   considering   the   danger`s   of   Type   11   er`r`or`

when  using  a  one-tailed   test,   par.ticularily  when   the  F  r`atio   for

per`sonality   on   this   variable   was   not   significant   (Hays,1973).

The   signif icant  cor`relation  between   I-I  and  TTC  at   low   inten-

sity   r`epor`ted   her`e   (r`   =   -.Lt8)   is   additional   support   for   Eysenck's

Position.      Cr`ider   8   Lunn   (1969)   r`eport   a   similar   corr.elation   (r`   =   -.L15)

between   I-E,   as   measur`ed   by   the   MMPI,   and   habituation.      However`,

the   tone   intensity   employed   was   90   db,   which  does   not   f it   well   with

the   r`esults   pr`esented   her`e.      This   discrepancy  r`egar`ding   the   effect

of   tone   intensity  might   be  due   to  the  use  of  a  dif f er`ent   I-I   scale

or`   the   fact   that   Cr`ider`   f,   Lunn   used  a  constant   ITI   of   i  min.

Sokolov   (1963)   prtedicts   faster   habituation  with  a   constant   as   op-

posed   to   a   rtandom   ITI.      If   Ex   develop  mor`e   inhibition  as   Eysenck

suggests,   the  constant   ITI  may  have  counter`balanced   the   effect  of

the   str`onger`   intensity.      However`,   that   is   pur`e   speculation  and

until   eprpir`ical  analysis  can  riesolve  this,   the  question  of   I-I

differences   in   habituation  at   single   intensities   remains  ver`y  much

conf.used.

As   stated   above   the   pr`imary   cliff erence   between   In   and   Ex   was

seen   in   the  change   in  r`esponsivity   under`   the  differ`ent   stimulus

intensities.     At   low   intensity   the   In   were   slightly  mor`e   r`esponsive

than   I.x.    `However`   at   the   high   intensity,   the   Ex   were   slightly  mor`e

r`esponsive   than   the   In.      This   r`evertsal   occur`red   because   In   incr`eased

very  little  under   the  high   intensity  and   the  Ex   incr`eased  a  gr`eat

deal.     Ther`e   is   some  confusion  as   to  the  extent   that   this   result
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impugns   Eysenck's   theor.y   (Stelmack   8   Campbell,197Lt;   Fowles,1977).

Ther`e   is   no  doubt   that  Eysenck's   emphasis   has   been  on   the  putative

hyper`-ar`ousal  ability  of  EE,   but   the  potential  r`esponsiveness  of

Ex   is  acknowledged.     This   is  discussed   in   his   hypothesis   concerning

the   r`elationship   between  hedonic   tone     in   In  and  Ex  and   str`ength  of

sensor`y   stimulation   (Eysenck,1963,1967).      Eysenck   pr`oposes   that

everyone  has  a  pr`eferped  level  of  hedonic   tone  and   to  r`eaeh   that,

the   individual  must   achieve  an   equilibr`ium   between   envir`onmental

stimulation  and   his   endogenous   ar`ousal   level.     Quite   simply,  EP,

bet}ause   of   higher`   endogenous   ariousal,   will   show   gr`eater`   r`esponse   to

low   intensity   stimulation;   in  addition,   their`  optimal   or`  pr`efer`red

level  of   stimulation  will   be   low.     E¥.   on   the  other`  hand,   seek

str`onger`,   more   intense   stimulation   since   inter.nal   levels   ar`e   low

or  damped  out.     Fr`om   this   it  might   be   pr`edi6ted   that   as   the   stimu-

1a.tion   becomes   mor`e   intense,   thus   appr`oaching   the   optimum   level   fort

the  E¥,   their`  responsivity  will   incr`ease  and   the   In's .will   decr`ease.

An  analogy  can   be  made   with   the   behavior`al   phenomena   of   the   inver`ted

U   relation   found   between   ar`ousal   and   per`for`mance.      In   and   Ex   ar`e

viewed  as   in   two  differ`ent  arousal   populations   (see  Figure   6).

Eysenck's   emphasis   in   the   hedonic   tone   for`mulation   is   on

volitional   aspects   of   behavior.,not   on  autonomic   r`esponses.     Never`-

theless,   Stelmack   8   Campbell   (197L[)   have   invoked   this   hypothesis

to  accommodate   their`   r`esults.     They  forind  a   significant   increase

in   sen.sitivity   to-high  fr`equency   sound   in  E¥,   in   fact   they  were

mor`e   sensitive   than   the   In  at   the   high   fr`equency   condition.     The

r`esults   pr`esented  here   for`   intensity  of   sound  r`eveal  a  patter`n

similar`   to   that   found   by   Stelmack   8   Campbell   (1971+)   for`   fr`equency
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(of   so.und).      Friom`  this   it  might   be   ar`gued   that   the   r`esults   of

this   study  concur`  wi.th  Eysenck's   theor`y,   however`,   this   aspect   of

his   theor`y   is   not  well   formulated  nor  emphasized   by  him.

The   impor`tance  of   intensity   in  detecting   I-I 'differ`ences  was

noted   in  a   r`ecent   sutdy   by  Fowles   (1977).      He   found   that   Ex   had

higher`   skin  conductance  levels   (SCL)   at   high   intensity   than  did   In

when  a   str`ess   task  prieceded   the   sound.      fowles   inter`pr`eted   his

results   in   terims   of   Pavlov's   Ner`vous   System  Typology.      Since   this

conceptualization  may  help  untangle   the   r`esults   repor`ted   fort   I-E

differ`ences,   a   br`ief   descriiption   is   pr`ovided   her`e.

Recently   ther`e  have   been  attempts   to   integr.ate  Eysenck's

theor`y   wit.h   the   wor`k   em.er`ging   fr`om   Russian   laborator`ies   based   on

Pavlovian   concepts   (Gr`ay,196u,1972).      The   pr.incipal   gap   between

the   Russian   and  Wester`n   wor`k   is   the   lack   of   "personality"Lmeasur`es

(e.g.,   questionnair.es)   employed   in   the   Russian   wor.k.      This,   of

cour`se,   leaves   their`  data  str`ictly  on  a  physiological  level  with

little  link  to  over`t   behavior`s   such  as   social  behavior`  ori  clinical

syndr`omes.      Consequently,   ther`e   has   been   some   confusion   in   the

attempts  at   integr`ation  but   the   thrust  has  been  to  link  I-I  with

the  Pavlovian  concepts   of   str`ength  and  weakness  of   the   ner`vous

system   (Gray,1972,1967;   Eysenck   a   Eysenck,1967;   Mangan   8   Farmer`,

1967).      Accor.ding   to   Gr`ay.   ''the   weak   nervous   system   is   mor`e   sensi-

tive   than   the   str`ong:      it   begins   to  r`espond  at   stimulus   intensities

which,..ar`e'.ineffective   fort   the   str`ong   nervous   system;   thr`oughout

the   stimulus   intensity  continuum   its   r`esponses  ar`e  closer`   to   its

maximum   level   of.  r`esponding   than   the.responses   of   the   str`ong   ner`-

vous   system;   and   it   displays   its  maximum  r`esponse,   or`   the  response
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decr`ement   which   follows   this   maximum,   at   low   stimu.lus   inten-

sities   than   the   str`ong   ner`vous   system"    (1967,   |>.153).

This   r`esponse   decr`ement   with   incr`easing   intensity   is   refer`r`ed

to  as   tr`ansmar`ginal   inhibition.      Its   or`iginal   aT>plication   in   the

Pavlovian   labor`ator.ies   r`efer`r`ed   to   the   deer.ease   in   CR  magnitude

obser.ved   with   an   incr`ease   in   CS   intensity.      However`,   there   appearis

to   be  no  compellingr`easonspr`ohibiting   its   application   in   the   pr`e-

sent   case   as   was   done   by   Fowles   (1977).      It   then   appear`s   that   the

intr`over`ts   ar.e  morie   susceptible   to   tr`ansmar`ginal   inhibition   than

ar`e   extr`aver`ts   (i.e.,   they   r`each   peak   r.esponding   sooner).

The   Pavlovian   Typology  has   many   par`allels   and   similar.ities

to   Eysenck's   theor`y.      The   in.aior`   differ`ence   has   been   on   the   empha-

sis   placed   on   champ,es   in   r`esponsiv'itv  at   higher`   levels   of   stimulation.

Eysenck   has   gener.ally   ignor.ed   this   facet   of   r`espondinp„      In   view  of

the  myriad   number`   of   studies   bear`ing   on   I-I   cliff erences   which   have

r`esulted   in  no   conclusive   findings,   I:ysenck's   position  may   have   to

change .

Almo`st   all   of   the   studies   investigating,  habituation   in   In

and  Ex   have   employed   only  one   level   of   sound   intensity   (Coles

et   al,197l;Sadler`et   al,1971;   Kor`iat   et   al,1973;   Pur`ohit,1966;

Mar`ton   8   Ur`ban,1966;    Cr`ider`   a,   Lunn,1969).      The   study   by   Coles

et   al   (1971)   is   a   good   example.      They   used   a   65   db   tone   to   elicit

an   OR   and   r`e|)or`t   no   s-ip,nificant   effect   for`   either   N   or   I-I:,   which

is   what   the   analvsis   of   var`iance  alone   would   have   indicated   her`e.

The   cor`r`ela.tion   (r`   =   -.58)   r`epor`ted   between   Latency   of   initial

response   and   T.TC   was   similar`   to   that   r`epor`ted   herie   for`.a   60   db

tone.      It   appear`s   that   many  featur`es   of   their  data  are   simiiar`   to
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that   r`epor`ted   her`e   yet   they  conclude   that   I-E  differ`ences  ar`e

not   r`elated  to  habituation.

Since   it   appear`s   that   the   change   in  r`esponsivity   is   wher.e   the

major  differiences   in   I-I  ar`e  manifested,   it   is   not   sur.pi`ising

that   so  many   stu.dies   have  yieided`  so  little   in   the  way  of   gener`al-

izable   r`es-ults.

The   lack  of   a   r`elationship   between   I-I  and  Magnitude   of   r`es|)onse

r`epor`ted  her`e  agrees   with  Eysenck's   position   and   is   suppor`ted   by

other`s   who   r`epor`ted   negative   r`esults   (Br`onzaft,   []ayes,   Welch   8

Koltuv,1960;   Coles   et   al,1971).      It   appear`s   that  Magnitude   of

r`esponse   is   not  a   suitable  meas.ur`e   fort   detecting   differ`ences   be-

tween   In   and   Ex.

The.  eff ect   of   N  was   examined   becau.se   of  a   possible   r`elation-

ship  to  electr`ical  phenomena  of   the   skin  and   it  was   thought   that   it

might   help  clar`ify   the   ambiguous   r`esults   r`eported   her`e   and   else-

wher`e.     Eysenck   insists   that   at   nor`mal   levels   of   laborator`y  stimu-

lation   electr`oder`mal  measur`es   ar`e   not   rtelated   to   N.      However`,   the

evidence   is  mixed  on   this   issue.     The   high   positive   cor`r`elation

r`epor`ted   herie   between  N  and  Magnitude   of   initial   r`esponse   indi-

cates  a  r`elationship.     This   relationship   is   found  only  at   the.low

intensity;   at  `the   high   intensity  the  corr`elation  was   negative  and

non-signif icant.      Mangan   8   0'Gor`man   (1969)   r`epor`ted   a   negative

relationship  between   N  and  Magnitude   of   initial   r`esponse.     The

tone   i.nteiisity  used   is   riot   known   but   is   assumed   to  be   high.      Katkin   8

Mccubbin   (1969)   obser`ved   the   lar`gest   amplitude   responses   with   high

anxious   subjects.'    However`,   the  differ`ences   wer`e   no.t   statistically

significant.     They  used  a  moder`ate   intensity   sound   stimulus   to
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elicit   an   OR.      ,Koepke   8   Pr`ibriam   (1966)   used   a   9u   db   tone   and

r`epor`ted  a   low,   insignificant   cor.relation   (r`   =   .16)   between   the

Taylor`   MAS   and   Magnitude   of   fir.st   riesponse.      Maltzman   8   Raskin   (1965)

employed   110   db  white   noise   to   elicit   an   OR.     They   repor`ted   no   r`eL

lationship  .I)etween  Magnitude   of   initial   0R  and   the  Taylor`  MAS.

Pur`ohit   (1966)   used   the   mean   amplitude   of  -3   tr`ials   to   a   120   db

tone   and   r`epor`ted   no   cor`r`elation   (i.e.,    .OIt)   with   N.      It   appear`s

that   stimulus   intensity  is  a  cr`ucial  var`iable   in  the  attempts  to

document   r`elationship   between   N  and  Magnitude   of   r`esponse   just   as

it   is   in  I-I.     At   low   intensity  a  positive  r`elationship  may  exist

but   it  disappears  or`  becomes  negative  at   high   intensity  conditions.

If  a  I.elationship  between  N  and  Magnitude   of   GSR  exists  at   labora-

tory  levels   of  ar`ousal,   it  contradicts  Eysencl('s  asser`tion   that

electr.odermal  measur`es  ar`e   r`elated   only   to   I-I  and   not   N   (I:ysenck,

1967.    p.170).

One  method  of   estimating   the  r`eliability  and  validity  of  data

is   to  compar`e   the   r.elationships   and   priocesses   obser`ved   with   those

found   by   other   inv.estigator`s.      This   was   one   of   the   r`easons   for`

looking  at   the   inter`cor`relations   between  dependent  var`iables,   the

other.  was   to   examine   these  r`elationships  acr`ossstimulus   intensities.

0'Gor`man   (1971)   and   Coles   et   al   (1971)   both   r`epor`ted   signif`icant

cor`r`elations   between   Latency  of   initial   riesponse   to  a   60   -   65  `db

tone  and  TTC.     The   r`esults  of   this   study   extend   these   findings

to  i  i.00   db  tone.

The   r`elationshi.p   between  Magnitude   of   r`esponse   and   TTC   is

less   well   documented.      Pur`ohit   r`epor`ts   a   cor`r`elation   (Pear`s6n  i),

between   the  mean  amplitude  of   3   trials   to  a   120   db   tone   and   his
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habituation  criter`ia,   of   .25   which  was   significant  at   the   .01

level.      Nebylitsyn   (cited   by   O'Gor`man,   1971)   r`eported   a   significant

r`elationship   between  Magnitude   of   initial   r.esponse  and  TTC.     The

stimulus   par.ameter`s   ar`e   not   r`epor`'ted.      These   r`esults   agr`ee   with

those  r`epor`ted   her`e.      Fur`ther`   studies   on   the   effect   of   stimulus

intensity  on   this  relationship  appear`  worth  while.

The   signif icant   r`elationship  found  between  Latency  of   initial

r`esponse  and  Magnitude   of   initial   r`esponse   is   in  agr`eement   with

the   i`esults   of   other.   investigator`s   (Uno   8   Gr`ings,   1961+;   Witting   8

Wickens,1966;   .Bull   6   Gale,1971,1973;   Kor`iat,1973:   Martin   8

Rust,1976).      Lockhar`t   (1972)   r`eports   a   low   insignificant   cor`r`ela-

tion   (r`   =   -.11),   but   riesponse   to   shock   was   the   dependent   var`iable,

consequently,   this   study   is  not  dir`ectly  compar.able   to   the  other`s.

In  gener`al   the   corrielations   r`epor`ted   her`e   between  dependent

var`iables  are   similar.   to   those   r`epor`ted  by  other   investigator`s.

Ther`efor`e,   confidence   that   the   data  of   the   study   is  r`epr`esentative

of   r`eal   events   is   incr`eased.

The   r`esults   of   this   study   speak   for`   the   dangers   involved   in

pr`ematur`e   attempts   to   invoke   physiology   as   an   explanator`y  mechanism

in   per`sonality   r.esear`ch.      The  ARAS-FM[J  mechanism,   because   it   is

loosely  formulated,   is  not  dir.ectly   suppor`ted  by  the  pres.ent  data

nor`   is   it  dir`ectly  contradicted.     In  fact,   therie   is  doubt   that

investigations   of   this   type.,   on  a  behavior`al   level,   can   siippor`t   or

impugrl   a   theor`y   on   a   physiological   level.      The   ARAS-FMH  mechanism

can  be  elaborated  to  account  for  the  present  data  quite  easily.

The   effect   observed   her`e  can   be   accommodated   by  hypothesizing  a

negative   feedback   between   the  ARAS   and   FMH   (see   schematic).      This
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loop  functions   such  that  as   stimulus   inten.sity   incr.eases,   ar`ousal

in   the  ARAS   is   incr`eased,   ther`eby  'incr`easing   activity   in   the   FMH.

However`,   after`   maximum   activation,   fur`ther`   incr`eases   in   stimulus

intensity   elicit   negative   feedback   fr`om   the  FMII,   thus   inhibiting

the  ARAS.     This,   of   cour`se,   is   tr`ansmar`ginal   inhibition,   to   use

Pavlov's   ter`minology.      However,   it   is   not   necessar`y   nor`   advisable

to  seek  an `explanation   in  physiology  for   I-I  differ`ences  at   this

time.     When   th;   functional  relationships   between   I-I  and   stimulus
'par`ameter`s,   exper`imental  protocol   and   psychophysiological  measur'es

ar`e   mor`e   fir`inly   documented,   physiological   and   neur`oanatomical

theor`ies   and   explanations   will   evolve  mor`e   frteely.

The   conflicts   and   the   failur`es   to  demonstr`ate   I-I:  dif f er`ences

most   pr`obably   have   their   or`igin   in   the   var`iety  of   stimulus   par``am-

eter`s,   exper`imental   pr`otocols   and  psychophysiological  measur`es

employed.     The   potential   for  diver`gent   results  a.s  a  consequence   of

slight   c'hanges   in   experimental   par`ameter`s   or`   scor`ing   has   been

demonstr.ated    (Kimmel,1965;   O'Gor`man,1,973).       Fort   exa,mple,    some

Studies   have   used   aplitude   of   GSR   r`ather`   than  magnitude   as   the

dependent   var`iable.     This   subtle  differ`ence   in   scor`ing   can   have

quite  .pr.ofound   eff.ects   on   the   conclusions   r`eached   as   shown   by

Kimmel   (1965).      lie   found   that   the   habituation   cur`ve   for   magnitude

was   totally  differ`ent   fr`om   that   of  amplitude,   even   though   the   same

data   was   analyzed.      Koriat   et   al   (1973)   ar`gues   that   all   GSR  mea-

sur`es  :of   habituation  do  not   yield   the   same   result.     This   may   be

because  different  mechanisms   under`1ie   habituation   of   the   var`ious

components   of   the   GSR   (Mar`tin   8   Rust,1976).      Since   studies   have

employed   SCL,   TTC,   decreases   in   amplitude   and  magnitude,   total



32

number`   of   r.esponses,   mean   regr`ession   slopes   and   tr`ansfor`mations

of   these   to   evaluate  habituation,   the  lack  of  concor`dance  acr`oss

studies   is   not   too   sur.pr`ising.      In  addition,   the  volatile  natur`e

of   the   habituation   phenomena   itself   was   demonstr`ated   by   O'Gor`man

(1973).      He   found   that   changing   the   inter.stimulus   inter`val   to   H0

see  was   suff icient   to  obliterate   I.-I:  dif f erences  found  at  an   inter`-

val   of   20   see.      If   nuances   can  have   such  pr`ofound  effects   on   the

•  phenomena   in  question,   there   is   n.o  anticipating   the   effects   of   the

multitude   of   pr`ocedur.es   and   par`ameter.s   actually   employed.      Future

investigations  of   I-I  will  have   to  acknowledge   these  potential

Sour.ces   of  var`iation   and   systematically   study   them.

Consideriing   the   pr`odigious   and   flour`ishing   liter`atur`e   on   the

habituation   prio`cess,   habituation   is   priobably  most   accur`ately   viewed

as   ;  diver`se  and   complex   pr`ocess   rather`   than  a  homgeneous   one.

Ther`efore,   it  may  be  an  over`simplification   to   suggest   a  notion  as

simple  as   that  which  posits   faster.  habituation   in   some   individuals

than   in  other.s,   witTiout   specifying   in   vastly  mor`e   detail   the   r`e-

spons6   system   under`   consider`ation   and   the   par`ameter`s   used.

Another`  pr`oblem   in   investigations   of   I-E  differences   is   the

possibility   that   N  may   inter`act   with   I-I  and   consequently  ot)scur`e

some   r`elationships   if   not   controlled.      Sadler   et  al   (1973)   ar`gue

for`   the   later`  possibility.     They  repor`t   that  E3s  high   in  N  and   In

low   in   N  show   the   largest   response  Magni.tudes.     The   pr`esent   study

pr`ovides   Some  .suppor`t   f.or`   this   hypothesis.      The   cor.r`elation   between

N  and  Magnitude  of   initial   r.esponse   for  Ex   only   in   the   low   inten-

sity   gr.oup   (same   as   Sadler`)    is   r`   =    .757,   p<.01.      The   cor.relation

fort   In   only   is   r   =,.L[75,   p<.11.      The   signi`ficant   r`elation   between
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Magnitude   and   N   is   due   to   the  E2;  gr`oup  as   suggested   by   Sadler`

et  al   (1973).     This   is  an  ar`ea   that   needs   fur`ther`   investigation

particularly   in   studies   that  use  Magnitude  of  riesponse  to  dis-

cr`iminate   between   In  and   Ex.

The   r.elationship   between   N  and  Magnitude   of   GSR  and   the

gr`eater`   sensitivity  of   Ex   to   stimulus   intensity  demonstr`ated   her`e

ar`e   not   consistent   with  E`vsenck's   theor`y  as   formulated   (Eysenck,

1967).      These   obser`vations   ar`e   mc;r`e   r`eadily   subsumed   1)y   the   Pavlovian

Typology.      However.,   Eysenck's   questionnair`e   successfully.  discr`imi-

nated  between  .individuals   on  a  psychophysiological   level   pr`edicted

by  Pavlov's   Typology.     Consequently,   effor.ts  dir`ected   towar`d  an

integr`ation   of   these   two   theor`ies   would   seem  wor`thwhile.

In  conclusion,   the   pr`incipal   contr`ibutions   of   this   study  ar`e

the   indir`ect   r`eplication  of   Fowles   (1977)   and   the   f ir`st   demonstr`a-

tion   that   latency  of   r.espons`e  may  be  a  viable  r`esponse  var`iable

for`   investigations  of   I-I.
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TABLE   I

MEAN   SCoREs   AND   RANGrs

OF   N   AND    I-I    FOR    EACH    GT?`OUP

Gr`0ups
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TABLE   11

TRIAl.S    T0    CRITERIA:        SQTJARE   ROOT   TRANSFORM   ANOVA
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TABLE   Ill

SUMMARY   0F   ANALYSIS    0F    SIMPLE   EFFECTS

0f   INTENSITY   AT   LEVELS    0F   PERSON.AlulTY

AND   PERSONALITY   AT   IjEVELS    0F    INTENSITY   FOR   TTC   VARIABLE

Er,r`or
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TABLE   IV

t-TESTs  .cOMPARnlG   GR`Oup   MEANs    foR   TTc   DATA

Gr,oup   x

Ex.    Low   1.89

Ex.    IIigh    3.83

In.    Low    2.70

In.    High   3.23

C ompar. i s on

Ex.    Low   vs.    In.    I.ow

Ex.    Low   vs.    In.    Low

In.   Low   vs.    In.   Hip,h

In.   High   vs.   Ex.   High

Ex.    Low   vs.    Ex.    Jiigh

In.    Low   vs.   Ex.   High

D i f f e r` e n c e Cr`itical   Diff .

.955

•. 7 9 6 *

.955

.955

.955

.955

*one-tai led
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TABLE    V

LATENCY   ANOVA



LT2

TABLE   VI

SUMMARY.  OF   ANALYSIS

0F    SIMPLE   EFI'ECTS    FOR    LATENCY   VARIABLE

Er,I,or,
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TABLE   VII

t-TESTS    COMPARING   GROUP    MEANS    FOR   LATI:NCY   DATA
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TABLE   VIII

MAGNITUDE   ANOVA

S o u r` c e

Total

Between   Ss

Personality   (P)

Intensity   (I)

Pxl

Errorb

Within   ss

Trials   (t)

TxP

Txl

Txpxl

Error`w

SS

LL 8 9  , 1 9 3  .  9 7

1ul ,u28 . 36

2  ' tt 2 8  .  6 11

23  , 517 . 30

u,689.41

ilo '793 . 01

3„,765.61

119 ' 6 03 . 7 2

tr , 2 1 0 .  5 5

9'115.u5

3,388.71

2 1 1 ' L' „ . i 8

MS

2  ' P 2 8  .  6 Lt

23  , 517 . 3 0

Lt  ,  6 8 9  . I+ 1

2,576.58

H  , 1 2 Ll  .  2 6

1u5.19

31u.32

116.85

169.56
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TABI.I   IX

t-TESTs    COMPARING    GRoUp   Mf:ANS    FOR   MAGNITtJDf:   I)ATA
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TABLE   X

SUMMARY    0F   ANALYSIS

0F   .SIMT'I.I   EFFf:CTS    OF   rrRIALS'

AT   LEVELS    0F    INTENSITY   FOR   MAGNITUDE   VARIABL.I



P7

TABLE   XI

C`ORRELATI0NS    BETWEEN    T)EPENDENT    VAF`IABLE:S

`FOR    THE    I.OW    INTENSITY    STIMULUS    GROUPS

r'

.31

-.51

-.P8

I
•1L1

.01

.02
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TABLE   XII

CORRELATIONS    BETWEEN   DEPENDENT   VARIABLES

FO`R   THE   HIGH    INTENSITY   STIMULUS    GROUPS
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TABLE   XIII

CORRI=LATI0NS    BETWEEN    I-I    SCORE   AND   DEPE:NDE:NT   VARIABLES

FOR   THE    LOW    STIMULUS.INTENSITY   GROUPS
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TABLE    XIV

CORRELATIONS    BE:TWEEN    I-I    SCORE   AND   DE:PENDENT   VARIABLES

FOR   THE    HIGH    STIMULUS    INTENSITY    GROTJPS
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TABLE    XV

CORRI:LATI0NS    BETWEE:N   N   SCORE   AND    DEPENDENT    VARTABLf:S

I.OR  .TI]E    LOW    STIMULUS    INTENSITY   GROUPS



TABLE   XVI

CORRELATIONS    BETWEEN.N    SCORE   AND    DF:PE}`11)FNT    VARIABLES

roR   THE   HIGII   sTIMULUs    INTENslTy   GRoups

52
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Extr.av.ertt       ®

Intr`overt       A -------A
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&,       //,/
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__        I__.__ _ ___.,___.-.'_.
Low

Intensity

__ 1_-_._._______ _
H i fT, h

Fig.1:      Mean     TTC   as`a   function   of   Intr`over`s.ion,   Extr`aversion
and   tone   intensity.



rEE

10
Blocks   of   Two  Trials

Fig.    2:      Mean   latency   of   GSR   r`esponse   as   a.  function   of   tr`ials   and
tone   intensity   fort   the.  extr`averit   gr`oups..
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Intr`over`ts   -Low        a
|ntrover`ts   -fligh     Jar -.---  ~-A

10
Blocks   of   Two   Tr`ials

___J__L _      -
15

Fig.    3.:      Mean   latency   of   GSR   response   as   a   function   of   trials   and
tone   intensity   fort   the   intr`over`t   p,roups.
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\
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I_,     ,`_i
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i ---- I--   ,     I    I    L_.-._*__J-

Blocks   of   Two   Tpia±8                                               15

Fig,.   u:      Mean   magnitude   of   GSR   r`esponse   as   a   function   of   trials
and   tone   intensity   for.   the   extr`aver`t   gr`oups.
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Blocks   of   Two   Trials

Fig.    5:      Mean   magnitude   of   GSR   response   as   a   function   of   tr`ials
and   tone   intensity   for`   the   introver`t   gr`oups.
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Per`for`mance

Hedonic   Tone
(affect)

A r` o u s a I

A r` o u s a 1

\
Sensor`y   Stimulation

Sensorv   Stimulation

Yer.kes-Dodson   Law

Eysenck's   Tiedonic
Tone   For.mulation

i:xtrapolation  of
He4onic   Tone   For`mula-
tion   to  Arousal

Fig.   ^6:      Analogy   of   Hedonic   Tone   For`mulation   and   Inver`ted   U
r`elationship  of   ar`ousal   and   per`fopmance.
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ADpendix   A

TRIALS   T0    CRITERION

Extr`aver`t   ljow

Extr.aver`t   I-Iigh

Subject

i
2

3

P

5

6

7

8

9

10

11

12

T r` i a 1 s

12

2

6

3

5

E

2

3

2

10

3

0

15

E

9

9

20

28

2

13

17

20

28

3n

Nr___

3 . It 6

i.H1

2  .  u L[

i.73

2.23

2.0.

1.H1

1.73

1 . [t 1

3.16

I.73

0

3.87

2.0

3.0

3.0

u.u7

5.29

1.ul

3.60

u.12

11  .  L[ 7

5.29

5.u7



TRIALS   T0   CRITEP`I0N

Intr.over`t   Low

Intr`overt   I-Ii

Subject

25

26

27

28

29

3.0

31

32

33

3L

35

•36

Tr` i a 1 s

3

17

11

18

12

P

5

11

`5

7

2

3

2

5

7

13

25

2

5

30

2LL

8

11

60
AT)pendix   A

hiiiili
1.73

u.12

3.31

u.24

3  . L' 6

2.0

2.23

3.31

2.23

2  .  6 L'

1.ul

i.73

I.ul

2.23

2.6u

3.60

5

1.ul

2.23

5.1'7     '

u.89

2.82

3.31
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AT)pendix   8

TRIALS

Extr`aver`t   -   Ijow   -   Latenc

buD]ects              i              z              `i              I+              b              b               ;              tj              ¥           ii.I

1 11 11 12 11 11 12 1121 12 12

2 12 1P 8 19 21 21 21 21 21 21

3 11 12 16 21 15 21 21 21 15 21

P 9 9 10 12 21 11 19 21 21 21

5 11 8 21 12 2T 21 21 21 2-1- 21

6 11 12 11 21 21 21
I         21

21 21 21

7 1L 21 21 21 21 21 21 21 9 21

8 15 1P 21 17 19 21 21 15 21 21

9 12 21 21 lil 21 21
121

21 21 21

10 10 12 12 12 12 21 21 11 11 21

11 13 11 13 13 21 21 21 21 21 21

12 11 15 11 21 21 21 21 21- 21 21

Total 1WO 160 177 1gp 225 233 2Lto 236 215 ?L13

Sub'   ct
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Appendix   8

rT`R|ALS

Extraver`t   -   Low   -   Latenc

Subjects          11          12          13          1H          15          16          17          18          19          20

1 12 21 21 21 21 21 21 21 11 21

2 21 21 21 2`1 12 12 21 21 21 21

3 21 21 21 •21 21 21 21 21 9 21

P 21 21 21 21 21 21 21 21 21 21

5 21 21 21 21 21 21. 21 ?1 ?I 21

6 21 21 21 21 21 21 21 21 21' 21

7 21 21 ?1 21 21 21 21 21. 21 21

8 21 21 21 21 21 21 21 ?1 ?1- 2.1

9 21 21 21 21 21 21 21 21 ?1 21

10 21 21 11 12 2]- 21 21 11 21 21

11 21 21 21 21 21 21 21 21 21 ?1

12 21 21 21. 21 21 21 21 21 21 21

Total  , 2lt3 252 2L'2 2Lt3 2u3 2u3 252 2Lt2 230 ?5?
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Appendix   P

TRIALS

£xtrtavertt   -   Low   -   Ijatenc

Subjects    .  21             22          23          2tt          25          26          27          28          29          3r)                Total

1 21 21 21 21 21 21 21 13 21 21 5].7

2 21 12 15 21 21 21 21 21 21 21 566

3 7 13 21 21 21 21 21 21 21 21 560

Lt 21 21 21 21 21 21 21 21 21 q 562

.5 12 21 21 21 21 21 21 21 21 16 58u

6 21 21 10 21 21 21 21 17 21 21 586

7 21 21 21 21 21 21 21 21 21 21 611

8 21 21 11 21 21 1P 21 21 •21 21 588

9 21 21 21 21 21 21 21 21 21 21 6111

10 12 21 21 13 21 21 21 16 16 21 507

11 21 2.i 21 21 21 21 21 21 21 21 596

12 21 21 21 21 21 21 21 21 21 21 6r)P

Total 220 235 225 2m 252 2W5 252 235 2Lt7 23'5 6895
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Appendix   8

TRIALS

Extr`aver`t   -   Hi h  -   Latenc

Subjects          1             2             3             I+             5             6             7             8             9             10

13 .7
'21

9 8 8 10 8 8 8 9

ill 1P 12 13 12 21, 21 21 13 21 21

15. 9 9 11 11 11 21 21 15 21 21

16 10 10 11 12 11 12 21 11 21 21

17 9 11 1L1 11 9 9 11 9 9 12

18 9 10 11 11 11 10 10 10 10 10

19 12 10 21 21 21 .21 16 21 21 20

20 9 12 18 11 12 6 21 21 11 21

21 10 10 9 9 10 11 11 11 10 11

22 10 11 12 21 11 13 10 11 11 11

23 9 11 11 11 12 11 13 10 12 11

24 8 7 8 9 9 8 8 9 8 10

Total 116 1 3 try 1H8 1P7 1P6 153 171 1L'9 163 178
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Appendix   8-

TRIALST>

I:xtraver`t   -   Hi h   -   Latenc

Subject             11          12          13          1u          15          16          17          18          19          20

13 6, 10 10 13 21 21 21 10 11 2.1

1Lt 21 21 21 21 21 21 21 21 21 21

15 21 13 21 21 21 21 21 2] 21 21

16 21 11 21 21 21 13 21 18 21 21

17 10 11 10 10 11 11 11 21
I       12

21

18 11 10 7 11 21 21 11 10 10 11

19 21 21 21 21 21 21 21 21 ?1 21

20 21 11 21 21 21 10 21 12 13 21

21 12 11 21 11 10 12 21 21 21 21

22 11 ill 13 12 21 21 11 12 12 21

23 10 9 8 21 21 16 10 11 21 21

2L1 8 21 11 9 8 9 8 8 8 9

Total 173 163 185 192 218 197 198 186 192 230
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Appendix   8

TRIAIJS

Extr`aver.t   -   High   -   Latencv   (mm)

Subject             21          22          23          2Ll          25       .   26          27          28          29          30                Total

13 10 21 21 21 21 21 9 21 21 8 ulu

1P 12 21 21 21 21 21 21 21 21 21 580

15 21 21 21 9 21 21 21 21 21 21 550

16 21 21 21 21 21 21 21 9 20 '21 526

17 21 21 21 10 21 13 1P 21 21 21 L'16

18 21 8 21 21 11 21 11 21' 21 21 LL02

19 21 21 21 21 11 15 21 ?1 21 ?1 588

20 21 21 17 12 21 21 21 21 21 10 500

21 21 21 12 21 21 21 21 21 21 21 L' 6 Lt

22 21 21 21 21 21 21 21 21 21 10 u68

23 17 16 21 21 10 12 10 12 I? 12 L138

2W 10 8 9 9 9 .9 21 9 7 21 295

Total 217 221 227 208 209 226 212 228 237 217 56ul
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Appendix   8

rT'RIAI,S

Intriovert   -   Low   -   Latency   (mm)

Subject             1             2             3             [t             5             6             7             8             9             10

25
I                 9

10 11 11 21 21 21
'12. 12 12

26 10 12 21 9 12 12 11 21 11 21

27 12 11 13 13 13 12 12 21 21 10

28 9 6 11 9 11 8 21 9 10
121

29 8 8 9 8 21 9 11 9 21
121

30 11 10 1L' 21 21'` 21 21 21 21 17

31 12 15
121

12 21 21 21 21 21 21

32 12 11
113

21 21 12 21 12 21 10

33 11 11 .21 11 21 21 21 21 21 12

3L' 10 12 11 21 21 11 12 12 12 12

35 12 21 21 21 21 21 21 21 21 21

36 12 ill' 21 21 8 21` 21 21 ?1 21

Total 129 1lL1 187 178 212 190 223 210 222 108
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Appendix   8

TRIAL'S

Intr`over`t   -   Low   -   Latenc

Subject             11          12          13          1L[          15          16          17          18          19          20

25 21 21 21 21 ?1 21 21 21- 21 21

26 21 12 11 19 21 10 1? 12 12 12

27 21 13 21 16 15 21 13 21 21 21

28 11 21 21 10 11 7 8 21 21 21

29 10 .21 21 21 21 21. 21 21 21 21

30 21 21 21 21 21 .13 21 21 21 12

31 21 21 21 21 21 21 .21 21 21 21

•32 20 21 21' 21 12 21 21 21 21 21

33 21 21 17 21 17 21 21 21 21 21

31' 21 21 8 21 21 21 2]- 21 21 21

35 6 21 1P 9 21 21 9 21 21 21

36 21 21 21 21 21 21 21 21 9 21

Total 215 235 218 222 223 229 219 252 2!'0 2Lt3
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APDendix   8

TRIALS

Introver`t   -   Low   -   Latenc

Subject             21          22          23          211          25          26          27          28          29          30                rr'ota|

25 21 21 |P 20 13 12 21 16 21 13 522

26 21 21 21 21 21 21 1P 1n 21 21 520

27 21 21 21 21 21 15 21 21 21 21 525

28 21 21 21
`21

21 8 21 21 21 21 Lt  6  L'

29 21 21 21 21 21 21 21 21 21 21 5Q5

30 21 21 21 21 21 21 21 21 21 21 581

31 21 21 21 21 21 21 21 21 21 21 606

32 21 21 21 21 21 21 21 21 21 11 55LI

33 15 8 21 21 21 21 21 21 21 21 56lt

311 21 21 21 21 11 21 21 21 21 17 563

35 21 18 9 21 21 21 21 21 21 21 560

36 21 21 21 21 21 21 21 21 21 21 589

Total 2u6 236 233 251 23u ?2u 2u5 236 252 230 6583



70
AT>pendix   8

TRIAI.S

Introver`t   -   Hi h   -   IJatenc

Subject             1             2             3             Ll             5             6             7             8             9             10

37 8 10 21 21 21 21 21 21 21 21

38 12 10 21 10 21 21 21 21 21 21

39 9 11 12 13 1L1 11 21 21 21 21

PO 111 12 13 11 11 13 15 13 2L 21

P1 10 9 11 .10 11 11 9 16 11 10

H2 13 12 11 21 12 ?1 21 11 21 21

P3 13 111 15 15 21 15 13 21 21 21

PP 9 8
`10

8 10 9 10 15 12 12,

u5 9 10 10 21 9 10 13 10 21 21

u6 8 9 12 8 10 21 10 21 21 21

P7 9 7 10 10 21 9 11 9 21 9

Total •  1 1 tt 112 1116 1Lt8 161 162 165 179 212 199
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Appendix   T3

TRIALS

Intr,over,t   -   IIih   -   Latenc

Subjects          11          12          13          1Lt          15          16          17          18          19          20

37 21 21 21 21 21 21 21 21 21 21

38 21 21 21 21 21 21 21 21 21 21

39 21 21 21 21 21 21 21 21 21 21

PO 1P 15 21 21 21 21 21 21 21 21

P1 11 13 10 21 12 21 10 9 10 13

u2 10 21 21 21 21 21 21 21 21 21

43 21 18 21 21 21 21 21 21 16 21

utl 1P 10 8 11 13 11 21 10 21 13

u5 15 12 21 11 21 11 9 ?1 21 9

P6 21 '21 21 21 21 21 ?1 ?1` 21 21

LT7 21 21 21 21 21 10 10 6 8 21

Total 190 19u 207 211 21u 200 197 193 202 203
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Appendix   8

TRIALS

Intr`over`t   -   Hi h   -   Latenc

Subjects          21          22          23          2Lt          25          26          27          28          29          30                Total

37 21 21 21 21 21 21 21 ?1 21 21- 60r)

38 21 21 21 21 21 21 21- 21 ?1 ?1 59C)

39 21 2.1 21 21 21 21 21 ?1 21 21 57u

1'0 21 21 21 21 21 21 21 21 21 2]- 551

P| 21 12 21 21 21 21 21 21 21 11 Lt29

L12 21 21 21 21 21 1P 21 21 21 21 566

P3 21 21 16 15 16 21 1.5. 21 21 21 559

LTD 7 20 9 11 11 12 21 11. 21 21 379

L[5 21 15 1P 21 21 21
' 21

21 21 21 Lt82

P6 12 10 12 21 21 21 21 21 21 21 532

L'7 21 7 6 21 21 11 21 21 21 21 l' |L 7

Total 208 190 183 215 216 205 225 221 ?31 221 5 7 2 Lt
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Appendix   C

TRIALS

I:xtr.aver.t   -   I.ow   -   Ma nitude

Subjects               i                2                3                [1                5                6                7                8                9            10

1 87.8 7.3  . 1 i     g8.5 lou . 0 98.0 53.1 1".o!       o 21.0 5.7

2 11.9 1.7
I         u.0

I.7 0 I) n
I             0 I'      .0

n

3 5+.5 52.1 i     38.6 0,15.0 0 0 0 9.3 !n

L 7.0 5.2 3.5 1.2, 0 1.3 .1 0 0 0I

5 51.6 15.5 0
I6.6

0 0
1o!o

0 n

6 H2.9 ?5.5 15.0 0 0 0 0 0 0 !o

7 18.6 0 0 01 0 0 o!o 6.i 0

8 u.0 5.7 0 7.5
I            3.5

0 0 2.6 0 r)

9 7.9 0 0 2.2 0 0 oio 0
!o

10 81.9 23.2 11.0 7.0 5.7 0 0 15.9 11.9 0

11 8.8 7.0 12.2 2.6 0. a 0 0 0 0

12 i.7 i.7 .9 0 0 0 0 0 0 n

I  Totals 378.6 211.6 173.7 132.8 122.2 5 u  .  L' lou.1, 18.5 h8.3 5.7
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AT)pendix   C

TRIALS

Extr`aver`t   -   Low   -   Magnitude

Subjects             11             12             13             11+             15             16             17             18             19             20

1 18.2!         o 0 0 0 0
!o

'0
5.7 0

2
I,0,,          0

0 0 5.2 8.8!'         o 0 0 0

3 0 0' 0 0I 0 0 0 0 7.5 n

L
I                0

0 0 0 0 o!o 0 0 0

5 )o 0 0 0
'o

0 0 0 0 0

6 0
io

0 0 0 0 0 0. 0 0

7 0 0 0 0 0 0 0 0 0 0

8 0 0 0 0 0 0 0 0 0 0

9 0 0 0 0 0 n 0 0 0 0

10 0 0 18.6 2.6 0 0 0 20.5 0 0

11 0 0 0 0 0 0 0 0 0 0

12 0 0 0 0 0 0 0 0 0 0

Totals , 18.2 0 18.6 2.6 5.2` 8.8 0 20.5 13.2 0
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AT>pendix    C

TRIALS

Extr`aver.t   -   Low   -   Ma nitude

Subjects             21             22             23              2Lt             25             26             27             28              29             30          rT`ota|s

1 0 0 0 0 0 0 o! 17.3I

I0

0 6 8 6  .  L[

2 0 5.7 2.2 0
10

0 0 0 0 n ul.2

3 18.6 2.6 0 0 0 0 0 0 0 0 198.?

P 0 0'I 0 0 0 n 0 0 n 3.5 21.8

5. 9.3 0 0 0` 0 0 0 0 0 6.6 89.6

6 0 0 6.i 0 0 0 0 6.i 0 0 95.6

7 0
'        0

0 0 0 0 0 0 0 0 2u.7

8 0 0 3.1 0 0 i.7 0 0 0 0 28.I

9. 0 0I 0 0 0 0 0 0 0 0 10.I

10 7.5!       o 0 2 1 . L' 0 0 0 9.3 8.LL 0 2uW  .  Q

11 0 0 0 0 0 0 0 0 0 0 21.5

12 0' 0 0 0 0 0 0 0 0 0 Lt.3

Totals 35.u 8.3 1 1  . 11 21.u 0 1.7 0 32.7 8  .  try 10.1   I 1 L'  6 6  .  11
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Appendix   C

TRIALS

Extr`aver`t   -   Iii h-Ma nitude

Subjects                   1                2                3                I+                5                6                7                8                9             10

13 36.7 0 13.7 25.9 25.5 6.i 19.5 25.9 12.8 13.2

1P 7.9 5.2
15.7

2.6 0 0 0 1.7 0 n

15 6 LT  .  5 80.3 6 lT  .  0 1 L[  .  6 36.7 0 0 7.9 n 0

16 113 . 5 85.1 u5.8 67.5 18.2 2 L[  . I 0 2 1' .  6 0 0

17 7 9  .  L' 9 LI  .  2 39.6 15.9 9 7  . L' tr Lt  .  3 L'.u 23.7 3u.3 10.2

18 100.7 63.5 tr 3  . tt u2.9 3 L'  .  8 63.5 61.0 59.5 56;0 50.6

19 12 . 3 ,
13.5

0 0 0 0 1.7 0 0 1.7

20 79.8 3 tt . 8 13.2 P2.9 32.0 6 LI  .  5 0 n 6.1 0

21 Ll  try  .   8 37.7 33.9
I       33.9

23.2 1?.3 1 tt .  6 15.5 12.8 i L[ .  6

22 59.5 u6.3 2 6 . L' 0 27.P 3 0  .`  2 2.3  .  2 28.3 L' 7  .  2 36.7

23 2|.u 15.9 9.7 22.8 12.3 12.8 1 6  . L'
I   16.8 9.7 10.2

2P 105.1 u5.8 1u.I 57.0 86.7 38.6 59.5 6L'  .  0 53.5 L' 0  .  5

Totals 725.6 512 . 3 309 .  5 326.0 39h.2 2 9 6 . |t 200.3 267 .  9 232.u 177 . 7
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Appendix   C

TRIALS

'Extraver`t   -   Hi
h-Ma nitude

Subjects               11            12            13             lit            15            16            17            18             19             20

•13 6.6 6.6i 7.0 7.0 0 0 0 8.8 8.8 0

1P 0 0 0 0 0 0 0 0 0 0

15 oi- 0 0 0 0 0 0 0 0

16 0 1' 1 . 9 0 0 0 6.6 0 63.n 0 0

17 15.5 10.6 2 7  .  try 39.1 11.0 16.8 30.6 0 5.7 0

18 65.5!    39J 13.2 lt 2 .  9 0 0 16.u 92.0 73.i 61.0

19 0 0I 0 0 0 0 0 0 0 0

20 0 :i.i 0 0 0 11.0 0 15.5 u.u n

21'
I        p.8!1-

0 22.3 17.3 8.P •0 0 0 n
'22

36.2 7.9 12.3 1W.6 0 0 7.0 2 1 . It 16.8 0

23 13.7 10.2 5.2 0 0 8.8 1 1  .  L[ 7.5 0 0

2u 38.1 0 6.i 6 L[  .  5 66.0 8 2  .  LL 93.7 99.6 2 Lt  .  6 37.2

Totals 180.u 1uu . 6 71.2 |90.u 9 1' .  3 13u.0 159.I 3 07 . 8 133.u 98.2
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AT)T)endix    C

TRIALS

Extravert   -   Hig h   -   Magnitude

Subjects                21             22             23             2It             25             26             27             28             29             30      Totals

13 lil . 6 0 01)0 0 0 5.7 0 0 8.8 ?53 .  2

|P .9 0 0 0 0
!o

0 0 0 0 2 u . r,

15 0 0 0
I3.Fo

0 0 n r)
in

? 7  5  .   E1,

16 0 0 0 !o o!o 0 71.6 7.9 !oi 569.8

17 0 0 0 28.3 0 5.7 7.0 0 0 0 6ul . I

18 0 32.5 0 0 66.5 0 53.5 0 0
!o

1131.  6

19 0 0 0 o        1     l1.o
12.2

0 0 0 0 3  2  .  11

20 0 0 9.3
i13.5

0
'o

0 0' 0
i    30.2

3 5 6  .  [1

21 0 0 8..8 oioI
!o

0 0
I            0

0 3 I 9 .  r-

22 0 0 0 0 o1o 0 0 0 Lt  6 ..  7 Ll 8 8  .  i

23 6.i 7.9 0 0 9.7 0) 5.2 0 oi 0 233 .  I

24 11.9 38.6 69.0 u6.7!     ul.91 37.7 0 uu.8 22.8   i 0 13 9 0 . ',

Totals 33.5 79.0 87.1 81.6 129.1 1' 5  .  6 71.H 11 6  .  1' 30.7 85.7 5 7 1 5 .  F,
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Appendix   C

TRIALS

Intr`over`t   -   I.ow   -   Magnitude

Subjects             1                2                3                Li                5                6                7                8                9                lr)

25 83.5 55.5 50.1 50.6 0 0 0 10.2 19.5 2H.1

26 37.2 20.0 0 33.9 7.5 7.5 38.1 r) 23.7 0

27 1u.1 1.7 3.5 u.L[ 2.6 6.1 Lt  .   Ll 0 0 9.3

28 16.8 19.5 tt.0 11.9 7.9 11.9 0 15.0 5.2 0

29 75.2 67.5 52.6 69.0 0 22.3 9.3 20.0 0 0

30 35.3 37.7. 12.8 0 0 0 0 0 0 2?.3

31 1 6 .  Lt 7.0 0 2.2 0 0 0 0 0 0

32 25.0 23.2 5.7 0 0 8.LL 0 5.7 0 12.3

33 1 0 lt .  0 31.I 0 55.0 0 0 0 0 0 u.I'

3W 1' 7 .  7 26.9 7.5 0. 0. 6.6 0 0 0 0

35 2 6 ..u o` 0 0 0 0 0 0 0 0

36 1 Ll  .  6 L'.8 0 0 3.1 0 0 0 0 0

To`tal W96.2 29P .  9 136.2 227.0 21.1 62.8 51.8 50.9 L1  8  .  P 7 2  .  Lt
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Appendix   C

TP.IALS

Introver`t   -   Low   -   Ma nitude

Subjects             11             12             13             1try             15             16             17             18             19             20

25 0 0 0 0 0I 0
I               0,

0 0 0

26 0 6.6 19.5 1 0 ..  6
!o

3.5 0 0 0 0

27 0 2.6 0' .9 1.7 0 I.3 r) 0 0

'28
8.Ll 0 L[.u 7.9 u.11 Lt.8 7.5 0 0 0

29 25.0 0 0 0 0 0 0 0 n 0

30 0 0 0 0 0 10.6 0 0 0 16.8

31 0 0 0 0 0 0 0 0 0 0

32 2.2 0 0 0 2.6 0 0 0 0 0

33 0 0 6.6 0 12.3 0 0 0, 0 0

3u 0 0 .9 0 0 0 0 0 0 0

35 13.2 0 15.0 5.7 0 0 2 L' . 1 0 0 41.0

36 0 0 0 0 0 0 0 0 19.5 0

Total W8.8 9.2 try  6  .  4 25.1 21.0 18.9 32.9 0 19.5 57.8
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Appendix   C

TRIALS

Intr`overit   -Low'-Ma nitude

Subjects             21             22             23             2H             25             26             27             28             29             30          rr'ota|

25 0 0 2.61 7.9 21.0 26.9
I01I

L'   .  L[ 0 7.9 36u . 2

26 0 0 0 0 0 0 6..1        2H.6 0 0 238.8

27 0 0 0 0- 0 I..3 0 0 0 0 53.9

28 0 u.4, 0 0 0 ||.u 0 0 0 0 1 L[ 5 .  0

29 0 0 0 0 0 0 0 0 0 0 3 u r)  .  C)

30 0 0 0 0 0 0 0 0 0 0 135.5

31 0 0 0 0 r) 0 0 0 0 n 25.6

32 0 0 0 0 0 0 n 0 0 5.7 qo.8

33 L'.8 12.3 0 0 0 0. n 0 0 n ?30.5

3u 0 0 0 0 .9 0 0 0 0 2.6 93.I

35- 0 8.Lt L7.7 0 0 0 0 r) 0 n 151.  5

36 0 0 0 0 0 0 0 0 0 0 Lt 2  .  0

Total u.8 25.i 20.3 7.9 21.9 39.6 6.i I    29.0 0 16.2 1. 9 1 2 . 2
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AT>pe.ndix    C

TRIALS

Intr`over`t   -   Hi h-Ma nitude

Subjects                1                2                3                u                5                6                7                8                9                1r)

37 u.W 3.1 0 0 0 0 0 0 0 0

38 38.6 69.1 0 76.1 0 0 0 0 0 0

39 29.7 26.u 18.6 5.7 2.6 H.L' 0 0 0 0

PO 27.u 51.6 2 L'  . 1 13.2 7.0 11.9 8.8
`8.8 0 0

pl 91.5 76.2 31.5 1' 0 .  0 12.8 11 3  .  8 53.5 try  .  0 22.3 36.2

L'2 LI Lt  .  8 13.2 13.7 2.6 u.0 0 0 3.i 0 0

u3 u.8 6.i 1.7 6.i 0 1.7 3.5 0 0 0

llP 107 .  3 63.0 55.0 U'7  .7 62.0 76.7 u7.2 32.0 26.9 10.6

W5 68.0 57.0 u7.7 15.9 Lt  6  .  3 39.a 7.5 55.0 0 0

P6 35.3 19.5 5.7 2.6 8.Lt 0 6.1 0 0 0

P7 63.0 37.7 35.3 L' 7  .  7 0 20.5 16.8 27.8 0 10.6

Total 51+ . 8 u22.9 233.3 2 57 . 6 1 try 3  .  i 198.6 1 Lt  3  .  L[ 130.7 H9.2 57.W
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APT)endix    C

TRIALS

Intr`over.t   -   fliEh   -   Ma itude

Subjects             11             12              13             1H              15              16              ]7             18             1C)              20

37 0' 0 0 0 0 0 0 n n n

38 0 0 0 0 0 0 0 0 r) 0

39 0 0 0 0 0 0 0 0 r) 0

L10 5.2 5.2 0 0 0 0 0 0 0 0

Ltl 19.i Lt.8 Ll 0 .  5 0 15.0 0 11  0  .  0 HO.5 Ll 7  .  2 . 11.H

L'2 13.7 0 0 0 0 0 0 0 0 0

u3 0 .r)9 0 0 0 0 0 0 3.5 0

Hu' Lt  5  .  3 2+.6 29.7 9.7 32.0 9.3 n ?-8 .7 0 6.6

try5 1L' .i 18.6 0 23.2 0 I Lt . i 1u.6 0 0 19.1

.W6 0 0 0 0 0 0 0 0 0 n

P7 0 0 0 0 0 25.5 10.6 2.6 39.6 0

Total 9 7  .  Ll 53.3 70.2 32.9 47.0 H8.9 65.2 71.8 9n.3 37.i
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Appendix   C

TRIALS

Intr`over`t   -   High   - Magnitude

Subjects             21             22            `23             2Lt             25             26             27             28             29             3n       Total

37 0` 0 0
I                0

0 0 0 0 0 0 7.5

38 0 0 0 0 0 0 0 0 0 0 183.8

3'9 0 0 0 0 0 0 0 0 0 0 8 7  .  Ll

WO 0 0 0 0 0 0 0 0 0 0 163.2

P| 0 18.2 0 18.6 0 0 0 0 0 1u.6 681. 7

W2 0 0 0 0 0 7.0 0 0 0 0 102.1

w3 0 0 2.2
13.i 1.2 0 u.8 0 0 0 38.8

PP 25.5 10.6 68.0 55.0 L7.7 7.0 0 23.7 0 0 921.8

U5 0 38.i 10.6 0 0 0 0 0. 0 0 Lt 8 9  .  u

p6 u.0 11.u 10.6 0 0 0 0 0 0 0 1 r) 3 .  6

P7 0 u.8 22.8 0 0 1 L[  .  6 0 0 0 n 379.Q

Total 29.5 83.i 1 1 Lt .  2
I  76.7

18.9 28.6 L'.8 23.7 •0 1u.6 3159.?
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1950.      He   attended   elementar`y   school   in   Kensington,   `1ar`yland.      Tie

•   gr`aduated   fr`om   Good   Counsel   High   S6hool   in   i`June,1968.      He   entered
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