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' For- Auclitor-y 1 1 1  put i 

ARS'I'RA(:'T 

i While the level of inlensity of a s t in l~~l r rs  is Irighl!. controlled in most psychological 
' experiments, there has never heen a corresponding denlons~ration t l~a t  the l e v e l  of, st imu- 

lus intensity is perceived by different subjects as  being equivalent. That this is ~ ~ o t , r h e  case 
hns been demonstrated here. Both individual differences and a strong effect of sex were 
observed. A formula is given whereby control of input can be related to perceived 
loudness. 

DESCRIPTORS: Sensation level, Sound pressure leve l ,  Orienting response. Startle 

rrsponse, Uncomfortable loudness level. 

, 
An unwritteri assutiiption ill rrit~ch ~~sychologic;il literature is that ol?jective 

.. ' 

standardization of  input  to tlie sul?ject irnl,lies a co~.rerporiditigly s t a ~ ~ d ; ~ ~ . d i z e d  
subjective reaction, in that  fixed levels of  stiriit~latiori will be perceivetl as 

/ equivalent between subjects. Because of  this asst~mptio",  coriclusiot~s regarclirig 
subject difTerences in response to stirr~uli a r e  of ten  a t t r i t~u ted  to srlch phello- 
mena as personality (Spetice & Farber,  1953; Eyse~!ck, 1967), cog~ii t ive style 
(Silvernian, Buchsbaurn, & tlenkiri, 196I)). I>ut alriiost riever to basic cl if le~~ences 
in enduring levels o f  se~isitivity. Witli respect to  s u c l ~  ciifferericcs i t  is ititerestilt$ 
that the sex variable is consistently found  to affect both hearing tlir-esliolds at 

I frgt~ericies above 4000 t 1z  (Corso, 19.59) a n d  visual acuity (Rol,erts, 1964). A 

i more sensitive auditory o r  visual syst'errl could relate to a rriore, se!isitiye re- 
; tponse to loudness o r  brightness. I4owever. experiments 011 hearing terid to be 

llegative in this respect. Barbenza, Bryan,  atid Tetnpes t  (1970) have lbu114 110 

correlation between threshold for  hear ing aiitl loudness scaling, wliere;~s I-iood 
(1968) and Stephens (1970) suggest that  t he re  may be a negative t .elat ior~shil~ 
h w e e n  the two when serisatiori level (SI.,) is t he  criterion. 

This poses a problem. ]-low can orie eny1l-e .that differelit : , .  . ?  sul!jects per.ceive 
the stiniulus admiriistered in a cotliparable Ij'sllioti? I f  .., .a: , c;)r,-elpti!)~~ .exists 
httweeri threshold arid intensity .jrrclg~ne~its then t h e .  rnost ' ;s traigl!tf~(~'~~arc~ 
w)lution to ensure eqt~ivalerit iril,t~t wor~ld  I)e t o  fix levels a t  a cer; t ; i i ! i~ri~~r~il~er of' 

dmibels:above threshold (sensatioti level) as was dorie.l)y- Keefe .(1970): ,11' r i o  

, exists then a n  adjustmerit o r  ratio score,  nlust I)e, der-ivetl which 
, . . . . . . . . . . . . . .  " 

imludes subject differences in;tldgnient hf iri'te~isity." 
!, 
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FI-lie pt.ol)ler~i of cclr~atirig iriprrt I'or srrl?jects beco~nes ~)articularly critical for 
experir~ients iri psycl~o(~lrysiology rvlierc ;~rrtoriorr?ic rcspolises to startle arc 
~.)resurned to differ from those to the orientirig re:ponse. Graliarn and Clifton 
(1966) in their review of the 1iter;itrlre repol-t tli,at the startle response a n  
occur frorn a l ~ o ~ ~ t  70-75 decibels ((Ill) as nieasr!;yed by heart rate acceleration, 
whereas the c~rierititig resporise pr.oducirig deceleration is Sound to stimuli 
1)elow this level. U ~ i o  and (;r.i~lgs (1!165) fourld a unipli;isic deceleration only, 

I 
to toties of (iO (11% o r  less. A si11iil;ir ~)roI)lern arises wile11 tnagnitude chhllgc, 
of veget:rtivc resporisrs srrclt ;IS the g;ilr.ariic ski11 resporise aricl blood flow arc 
the del)e~itlcrit v;~~-i;il~les. As tile startle resporise ,or deferisive reflex has 

I r1or1-li;il)i~~r;iti~ig 1)r~ol)er~tics. rvliilc tlic oric~itirig resl)olise 1ial)ituates (Sokolov, 
I!)G3), t l ie~i ari ;lccrrr.;ite assesslncrit of' tile level which protluces startle in any 1 
itidividrr;il is itiiper-;itive. 

.I.liis ~ ) a l ) e r  r e 1 ~ ) r . t ~  O I I  (1:it;i I'~.ori~ ;i ge~ier-;ll strrtly or] it~tlivitlr~al diPlerences in ! 
~)er.cel)tion tvhicti ;Ire usctl to itivestigate tlie rel;~tio~isliil) betweeti threshold 

!. ;iritl pc~.ceivetl Ioutlriess (klc(;rritir~ess, 1972). 'I'lie tlir.eshold ~iie;isrrre was car. 

i riecl out i r ~  liric with rllc iior.ni;iI arrtlioriictr.y ~)rocedurcs i ~ s i i ~ g  the hlethod of 
1,irnits i r i  order tliat tlie results corrlcl I)e co~ilparetl ' directly with the availablr !. rior11i;itive c1;1ta. .l'he tests for lo~rttriess iritcr~sity :jrr;lgnierit erii,l,loyed a modificd 

I techriique to that norrnally rrsetl fi)r exper.irnerits o n  "r~nconifortable" or "un- 
pleasant" lorrtirless levels (ULL.) (blood. I ! ) ~ ~ ; ~ S ~ C ~ I ~ I ~ I I S , ,  1'97'1). I r i  the curtest 

I , * .  

experinlent tlie su1Jcct was askctl l'or ;I 'lc;rrtl~iess .jircdgn;eiit l)ased upon a 
hypothetical scale of loutliicss Icvels. :I:l,iis r<i~s tldrie Iiotli ;IS an attenipt tn 
elir11iti;ite ; i l l y  iritcr;rctiori o l '  fear with Ioirdriess judg'11ierlt aricl to ellsure greater 
reliability I)ctrvee~r sr~l?jects. I ;  . ( . . : .  i .To rr1easut.e fhctors of' ~)ersorl;~lity rvhicli rrrigtit I)e expected t o  relate IV , 
responses to sensory iriput, the 1I'A.I. C;oritact' Ileyso~iality, Neuroticism, arid 
Arixiety Qr~estiorir~aires were erirployed (Cattell,, , King, & Scliuettler, 1954; 
Scheier 8c (;attell. 1961; (;attell & Scheier, 1963):, 

) . .  

Method ' 

b 
Src bjects 

i7ifty stutlct~ts ~~;i~.ticil);~tetl  . i l l  tlic cxl)cr.irridil. (25 riialcs ;i~id 25 feniales). 
l 'hey were first ; i ~ i ( l  secoii(I ~ C ; I I .  ~)sy(:liol~)gy. . I I I I C I C I ~ ~ I ~ ; I ~ I ~ ~ ; I ~ C S .  'l'lie age rarigr 
sv;is f'r.orii 18- 26. \vit,h :I r i~e;i~i ; ~ g c  of' 20.6 y1.s. 

- 1 ' 1 1 ~  (:xl)e~~ir~i(:rit (:~iiployc(l ;I l'ctcr~'s Sl'l) 5 ( ; I i i r i~ : ; i l  / \uclio~i~ete~.,  \ \ i l l1  

-l'I)1-1-3I) c;lrl)l~otics ;11ic1 hlX-dl I/AK c:t~shiorrs. .-l'lic ;irrdio~~retcr. w;~s checked lor 
c;iliI)r.;tticjri rrsirig ;111 ;~i.tifici;il e;ir 1)rior to tlie exl)er'i~licirt.  rid ;iIso i~ii~iiedi;ltel\ 
;~f'tc.i. the ex~)er.itiicrit \\.;is co~i~l~letecl .  (:;iliIa~-;itio~i~\v;is'fi~t~~~d to.t)e.s;itisfictor~ ;It 

the co~iclusio~i of' tlic c x p e ~ ~ i r ~ i e ~ i t .  I)ue to tile ; i v ~ i , i l ; ~ ~ ~ l e ' c ~ ~ l i l ~ r ' : i t i o t ~  figttrc,~, tllc 
f.~.ult~rririt>s of' 10.000 ; i ~ i ~ l  12.000 1 . 1 ~  ( : o I I I ~  o~i ly c:lieckccI'li)r. ~'el;itive ; I C C I I ~ ' ; ~ -  

c?. . l ' l~c  tl;~t:i  r.cc.ol-tletl ; ~ t  t.tirsc. f'l.c.clr~t!~ic.ies rv;is'i-el)or.teil.'li~l~ tll~~cslioltl, I I I I I  110 

:1ri;11\ sis rv ;~s  ( - ; ~ r . r . i ( * ( I  orrt ; i l )o\~~* 8000 I lz. , . 

' I  lic I * X ~ ) I * I ~ ~ I I ~ ( ~ I I I  !\;I$ I.:II.I i t s 1 1  O I I I  i l l  :I S ~ I ~ I ~ - S ~ I I I I I I ~ ) I ~ ~ I ~ I ( : ( I  r v i ~ ~ ( l o \ \ ~ l ~ ~ ~  
: ~ ( . o ~ t ~ t i ( . ; r l I \  t i l ( * c l  I oorii. 



I Procedure 

'~ ' t~resl~olrl  tnc;rsrrr.es were car.ricd orlt i l l  acror(larirc with t l ~ c  rdc&~i~~ l~c r idcd  
audiometric teclrriir(ue. 'l'lie S wits told tliat lie worrltl he ~ ~ r c f ~ r ~ t e t l  wi'tti ;I srr.ics 
of co~itinuous tolies of' difterent f'reclire~rcics.arid e;~cIr, ear 1r;ils to 'he stirlii11:rterl 
3rl~;lrately. Tlie frccluencies etnployccl were 125, 25(?; 5,00, .,, 1 OO!) .  5 . 2000, 3000, 
4000, 6000, 8000, 10,000, arrd 12,000 Hz. All ~s llaci 2 desceriding arid 2 
aKentling trials for each ear at each freclr~errcy. ~I'liresliolcls were riieasiired to 
the nearest d o .  

I 
111 the loudness test tlie S was scatetl facing t.lie ar~dionietcr a ~ l d  was asked to 

ad j~~s t  the attetinator to a decibel level which he  felt was "too lorrcl." ..l'liis was 
ta5ed on a ver1)aI rating scclrlclice: Iliautlil)le, fairitlp a11di1,lc. distirict. fi~irly 
lol~d, too lorld, ~rrirotiifort;~l,ly lo~lcl, p;rir~. At t l ~ c  ~ ) o i r ~ t  tv1rer.e n "filir.9). lor~d" 
lone became "too lor~d" tlre S was ;~skctl to stop the ;rttelirlntor ; ~ r l t l  liis r,csoorise 
was recorded. Each S 11;rtl 3 trials ;it all tlic f'rcclrrer~cies it1 tlic range 250-8000 , 

I I 
in random order aritl 11;rd Itis eyes rloserl tl~ror~gliorrt tlic trials. All toties were 
presctited monaurally to tlie ear;~qitlr the hest overall tliresl~old. If this could 

I 
I 

not he detertnined, S received lef't ear preselitations. Each S was asked to fil l  i r ~  I 
three personality qrrestio~iriaires: ?'he Cattell Anxiety, Ner~roticisri~, arid CP1- 
(Extravert-Ir~trovert) scales. I I 

Results 

Pad 1 

~l'hreshold curves are  ~>resentecI in Iig. 1 and i l l u s i ~ ~ i c .  the- sex difIer.er~ces 
normally found at higher frequerrcies. although t h ~ s k " t l i l f e r e ~ ~ c ~ s  are less 
marked than those usually recorded and d o  not appear-until 6000: Hz. . ' : ::1.  

No arialysis was carried out or1 a n y ' p a r t o f  tlicse Curwds. as tttiey brepreserit 
11 11ic;ll.: tl~resliold curves for this age .group ,:(Cbr~o,:;~l95I): : ~ ~ a g I e s .  , M1isliik, 
Ihrrflcr;.hfelriick, & Levirie, 1963; Hull, Mielke, ~irilmons;Vk Willefi?rd, 1.97 1). 

. . , I  < . ,  
. . ,  \ . I  i , .  . . .  

Port 2 ' , , , I  I ' 

I.o~rtlness estirnirtiotis were rerrrarkably corisisterit wiitf~iri, Ss, seldonl varyirig . . , t  , I 

mrlrr I ~ I ; I I I  5 tlR across tlie fleqrrericy rarige. ~istti1;irtioris silowed orrlp a 
rll . l t)(irr; l l  leotokr~r:i,, rriairily for wolnen, with the terk{eI!cy for scores to fa11 

. : ,  I .  

I v ~ ~ ~ ) I c I  l)closv th:iri ;\l)ove tllc rneali. 'l'lle tatitlnrd dcvi;~tiori l'i,r- tlie rl~cri was 
I?..I.', (r.a~lge 60- 115 clll), ant1 for t l ~ c  wor~ictr. 15.72 (;-':,jige 40-  100 dll) .  -1.h~ 

,: . , . % 

Threshold fbr Hearing 

125 25J 533 IOOC ZbV? .Xi\' %\%\ ccW W T S  1OFJ I1 &TO 
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! .  plot of l o ~ ~ d ~ l r s s  estirll;ttes ac:ross tile f'reqrlerlcy rallge is illustrated in Fig, 4 MB 
sl~orvs a striking cfiect of' sex. : 

An analvsis of \~;lria~lce showed r.llat the sex difference was significant a 
p < .00 1 ,  with rlo sigtlificarlt efrect. of frcque~lcy; and n o  interaction Q, 7 a d  
368 = 28, < I ,  < 1) .  l ' l ~ e  autliotneter llatl an :a,titymatic cut-out device fo, 
freque~lcies 125, 10,000. arid 12.000 H z ,  llellce the analysis was,performd 04 
on the scores i r l  the range 2.50- 8000 H z .  -1'he !n&an Iou,dness levels for each 
were as follows: b le~i ,  83.30 dB, worn el^, 75.50 dB.' 

Correlatior~s were carried ou t .  fbr frecjuencies at threshold and levels 
: lotldr~ess es t i~na~ion  i r l  the ra11ge 250-8000 t l z .  An aclditional~orrelation 
co~r~ l~u fe t l  1.01- t 111.cshold. at 10,000 ;~gaitlst I he mean o\'erall tolerance for each 
S. All other c o ~ . r e l ; ~ t i o ~ ~ s  were corl~l)utcd usirig tile scores for each frequeno 
level. 

I'ahle 1 sllows that for r~lales the correlations tetld to be'negative, with 
significarlt negative correlations occurri~lg across the frequency range 2000. 
4000 I-lz V) < .05). For the wornen the correlations are  positive, with ""1, 
orle positive c:orrelatior~ which reachetl significance (j, < .05). In view of thr 
fact that rrlost corrclatior~s arc  not sigt~ilica~it and llorle here stroug enough 10 

suggest that there was a fixed relatiorlsllip between threshold and loudness. i~ 
was concludecl that a lawful relationship between threshold and loudness ar all 
frequency levels does not exist. This corlfirms the findings of both Barbenza c~ 
al. (1970) arld ' i tephe~ls (1970) t~sirig s o r ~ t ~ d  pressure levels. 

f 1 r l a i  t i .  . . 
Sex (:loup* 

450" 5 0 0  IOOO :ZOOII sono, ,, , 411001 , 6111ro . .  : HOIHI 1n.m 

'. ' .. . 
"Hz, throughout. . , .  

*p < .05. . . . . , . . I -  I 

. .  . 
I I .  I '  

. , . , , . . . . 
s .  , ,  , 

Cornfor+eble ~oudnksd'~oii+aricit Level 

! Females  
Males 
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Her tz  
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. .  . 
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- . I 2  - .09  - . I 0  -.45* - .49* 1,1,-.43* . . I  I . I2 -.OR 



( ; r ) r r r Ia t io~~~ were cornpiled for personality as related 110th to tolerarrct: ;rrld 
lo thlrshold. The  higl~est, correlation wlrich occur.recl was for letnale extra- 
, r re io l l  showit~g a positive rel;ttiorlslrip to ir~creased lo,trdness tolerar~ce. This 

, q g  arrtl is not significant. Persot~ality s!:or.es were also. gr.orrl)ed illto cate- 
p,,rirs of high, rrrediurr~, ; ~ r r t l  low orr e;rclr~rrrcastrre arid tests fi)r trerrd were 
rlrrictl  out using the Jonckheere l ' rend -1-est. Again no sigr~ific;rnt tl-errd 1v;ts 
folltlrl for any personality factor wit11 the exceptior; , o f  I'erl~;rlcs slrowirrg a 
t $ l l i f j~a~~ t  rretlcl VJ < .UJ) for extraversion to relate to l ~ i g i ~  loydr~ess.jrrdpr~ler~t, 

ilrtr-oversiotl to ION'. 
. .,+. ,. 

Discussion . . 

I .Ille tnost strikirrg resrrlt t o  erlrerge 1.1-orr! ttris,str~dy is tl!e sex ,dilTererice i l l  1 
i b,u(llirss estirn;ltior~. .l'lris corrhr~lrs alrnost exactly tlre tlecibel tliflcrer~ces l'ourid j 

In ~lliltlren trsing wlrite rroise as tire stirnirius, arid ;~skirrg the childrerr for a level i . . l ~ ~ ~ d  rnougll" (Elliott. 197 1). ;However. t l~is  does not imply that a siriiple 
I 

I anlwcr to the problem of ensrlrir~g equivaler~t i r~put  to sul?jects is to fix an 
i alhitr;~y rlifference level for males arrd fen~nles. I'lre raw data slrowerl tllal lnen , t,rrr illst ;IS likely to have abnormally low lorrdr~ess estit~rations as letrrales were 

rohave high estimations. So the problern is trot a straightfi~rwar.tl orre. 
'i'he firldirlgs of this study relate to krlorvr~ ~)sycI~orrretric arrd acoirstic dat;i as 

Idlovs: 
I. ,'he tendency Iht- tlegative correlatiorrs t o  occur \)etwecrr tl~rcslrolrl ;trrcl 

b,udness estimation for meti correspor~ds to I-lootl's (1968) firtriit~g wI1er.e Ire 
f~wnd a significar~t negative correlatior~ I)ctsveer~ the irr~cor~~fi)rt;~l)lc Ic?rrdr~ess 

I kscl and threslrold wherr usirig sensation:.,leyeIs, I>!r!,rlot. w l ~ e r ~  ~rsirrg.so.ur~d 
I \,, 
) 1)trtarre levels., Hood orrly investigatetl r.esi)orlscs at ilOO!) . I - lz ,  ; r t ~ ( l  i t  111ay I,e 

1ha1 tire relatior~sl~ip I~etweerl tliresholrl ;~rlcl l~)rrdrress, i s  rr!or.e c!)r~,~l~lcx than Ire i w ~ ~ r s t r .  a t t l~o~rg l~  Stepherls ari(1 r ~ l e r s o  l l  s o  , c t  . I s i g ~ ~ i f i c i ~ ~ ~ t  

{ nqa~ive corrclatiorr I>etweerr Uld1, arrd SI,, r!sit~g a rvicIc~.,(;~r~ge 01. l ~ r ~ c ~ ~ r ~ e ~ ~ c i e s .  
.\ 1rr~;rtive rorrelatior~ corrltl suggest t11;lt ;I ~.errtritnre~rt effect I I I ; I ~ , ~ ) ~  oc:c.ur.r.itrg 

? ftbr rrrt;rirr srrl>jects, i r r  tilat tiearirrg loss I)eyorrtl rlor.rnal leSv,els will.l)c rel;~tetl to 
/ hj*r~ toIer;rr~ce of Iotrdr~ess. Ttius ttre c o r ~ ~ e l ; ~ t i t ~ r ~ s  c~trlcl well Oe eIct~;itecl I)? ;I 

i fr* ~110jt.cts with ahnormal hearirrg loss. I.iootl ;rticl .Poole (1966) atl~.i~c;rte:~tlre 
01 r(yrrld pressrrre levels for meas~rrer~~erl t  wittiir~ srrl?jccts, ;IS i t  is 1';11. ri1or.e 

1 lf~tl*iclerrt over tirr~e tl1;111 restrlts o1)tairred ~rsir~g!skr~satiori' levels. Wlrerr corrr- 
furlflg ilrter-ear corrclatior~s for e ac l~  strt?ject. Stel)lrerrs a~rcl Ar~cl.ers~?r~ .r.el)or.t 

\ tfrcl~ictcntly high positive correlatiorrs fijr SI'1, I~rlt 11ot .fiir 'SL. .It docs ;11q)car 
5 (lrllll ;dl the evidence that sorne type of act~jrrstri~e~it score wo~rl[l,l)c pr-cfkr;ll>le 

Iolhr llse of sensatior~ levels. 
2. ' 1 1 1 ~  lorrdncss curve appears 11;rt over rirost fr.ecluer~cies (Fig. 2)  wl~ich 

Pfallcls the firrdirlgs i r r  psychophysics (Stever~s & Ilavis, 1938). l ' l ~ i s  ir~dicarcs 
ltlc sul,jects were stal~le it1 their criteriorr levels throughor~t these trials. 

r h t d c r e ~ ~ d i n g  limb of the carve at eitlrer eitrerne d o  trot agree wit11 tire data 
j ds t t \ en~  anrl Davis w l ~ o  fnrlrlrl that at  e i t l~er  extrerile of the SI-eqeency range 

br V a l  loudness corltoars tend to rise. orlly beconling flat at I00 dB. Tlie 
@?mite findings here could be related to harrilonic distortion i r i  the audiotlre- 
@a a h h  low and Iliglr :: :cluencics. I-lowcver. Stej,Iicrrs (1970) reports that 

lrnrdnea  lopei it^ iris exl>erirr~errt was steeper at 250 Hz t l i n r ~  at 4000 Hz. 
accords wit11 the c{;lt;r reported Irer.e. , . c , , . . ,  1 



3. Exl)c~.irr~ct~ts i t~\~cst ig;~t i r~g 111c s lol~c of.t.lic lorrd~~css f '~~rlctior~, or loudnw :: 
sc:;~Iir~g. Iiave corisisteritly t ler~io~~stratct l  t11;1t t~iagliitrrde estir~iatior~s.f~ll ,-,I, a 
str.;~ight lirie wllclr the srrl?icct's log s<!r)re is 111ottetl agaillst (!I%. -1'Iiis. indicate 
that there is a 1)ower f'trri~tiori ir~\~olvc(I i l l  tlie ~?ercel)tiori o f  illtensity (Steven,, 
1956; B;II-hct~za et :il.. 1970; Stel)hens. 1!)70). Because this f i r ~ d i r i ~ i s  almW * 

r~r~ivcrsal it is possil)le to srlggest that ;IS the lourlriess estirn;itiori rurve i n  th" 
stutly accortlcd wcll wit11 the eqr1a1 lorrtlr~ess corr t~~rrr .data ,  tliat tlie level l.tm, 

Iorltl" will corrcsl)or~d t o  sonlc ~)oirit ;11or1g a powei. I'u~ictior) of '  r~lagriitr~d~, (,# 
a stsaiglit line. 'l'liis would iridic:ite. t11;11. f'or worlleri the: slol>e of'.the loudIlrc, 

' f 'r~r~ctior~ woi~ld I)c steeper than t11:it of' rneli. ~l ' l~is~l i r~ding. , l~; ls  bceii'cc!nsiclend\ 
not.etl i r ~  exl~er~iriie~its, 11rrt 11;1s ,101 l)eeri, r.:ported i ~ i ,  tliq liter;~trl,~e.' Ber;lrlse 1ht 

tIircsI~oItI IevcIs hetweer~ ' t I~e  sexes were ne;~rIy id!er~ticaI, i l l  corltrast to th, 
rtricq~~;iI lot~tlriess estir~iat.iori Icvels, t.l~is.~woi~ld suggest, 9l)al.t ~ S O I I I  i r l c i iv i t l~ l j l  
tlilti.rericcs, tliat a f'ot.rl~i~l;~ ccjr~;~tirig ir11)11t to sul?jccts,shoultl 1)e tlerived ucillp i 
lor~tlr~css estir11;ltioll data. 

.['tie fi)t~rnul;r cor~lcl take tlie i r i i t i ;~ l  f01.111 I);isccl ~ I ~ ) C I I I  the 1)ower 1;i\v \v l i i th  

states that: I 
'P = klal I I 

.l'he corr~plete fortn is: 
qr = k (  (1) - (1) ) I !  

tv11er-e (P is a "tl~r.eshold" v;rlrre of l)l~ysic;~l rilagnitr~de. Alttior~gh rio th~.eslic~ld 
v;ilr~e is a1)solrrte d r ~ e  to sul?ject v;tr.i;~l)ility involved in the loudriess sc;~li~t~ 
tecliriiclue, Ihr purposes of  ;I sitr~l)le al>proxir~iation witliitl a sirlgle expet. 
irner~tal framework, it car1 be assurned that: .  ; . .  . 

K is a scaling paralrieter which relate5 to the unit nie:lsurernent emp1o)td. 
anti to the iridivitlu;~l's serlsory rnagl~itrtde scale. Again tor prrr poses of ease of 
computation, rr~agr~itude car] 1)c ccaletl so tli;~t: 

. , ,  , 
k =  l . ' $ 1 . :  , : ,  

' ,  . 
log 'If= I1 log (1) , . , , . . .' . t 

I t  could IJe the case that ;a11 ;iffectivc corr~~)oriknt;- such~as'f 'ei~r,  is i~~volved ill 

l ou t l r~~ss  estir11;ition. 1-lowever, tile or~ly affective pkr:sh'~~ali~y var.ial)le kllourl lo 
he: related to lorrtlriess o r  rihise estir~i;ttiori!'is. A~rxiefy' '(l'e51.sOr1 '& ,I:lart. I!lti'l: 
Stel~lieris & Aticlersori, 1971). slid this rela'tiorisliilj:ii;ls h&;i elirnin;~tetl It\  

; ~ t l o l ) t i ~ ~ g  t l ~ e  rating techriiclr~c er~~l)loyctl i r i  this ex l~er i~r ie r~ t .  So we car1 nssllrllc 
that the estirri;~tio~r of' "too Ior~tl" will corresl)or~cl to ';l r.e;lsotl;il)ly eclr~al setla 
tiori value fc~r all srrl?jects. I I I  any case it coulrl be ;irgtrcd ttiat sollie ;lflecti\r 
coriil)orierit \vo~~lcl crlter irito ally type of' loudncss estir~l;~tior~, rvliether it 1 ~ -  
lor~tlr~css scalir~g. o r  csti~ri;itior~ of ;I sl)ccific Icvrl; altliougl~ t l~is  I-eri~ait~s to 1~ 
verilietl. We ~ ; I I I  tlicr.cf~ore ;Issunie tllat 1,og (1) is giver1 1)y tlrc dt!ril)el rrle;isrlrr. 

No\v let: 
l ) ~ , , ~  = I ,OK 11) (tlic I I I C ; I S I I I . C C ~  I I I G I I I  toIcr.;~r~c.r 101. I I I ; I I C S )  

1 x 1  [ ) t i ,  I)c tlic tolcr.;~ricc. t l ~~ . r s l~c~ l t l  fi)s ;I ~ iver i  itidivitlrr;il 



11) cllnttging the star1~1;tr.d I ) t , ,  l o  ;t\.oitl st;tt.tle, o ~ i e  shotrltl ~ ; i k e  101. ;I g i \ . r t l  
i 
I 

q111)ici.t ;I v;lIue Di \vIiic:li I)~;II.s ! l ie S : I I I ~ ~  r:ttio t o  1.)ti ;IS I),,j. docs to  Ih,,,, ' l ' l ~ i s  

the firi;~l cvorkirig fOrr i i r~ l ;~:  
I 
I 

. . '.i* 
': . ,  3 

. ,-:-,..:, 
, . .  . . 

I " 
,,,., 

'I'he suhst'itution ill the f i ) r t ~ ~ t ~ l a  o f  t l ie  li!rli;lle 11ie;iti s(.ot.(: s I i o ~ ~ l ( l  I>c t l o i i r  1.01. 
fc111;11e s~~l?jects, e r i s ~ t ~ ~ i t i g  t l i ; t~ [ l ie  s;ttiie t.;ilio ~?ti,,ili,ie'il ''f&t,;l),;, 10 1 )I,,,. ' i s  IISCYI 

I for I), to 111,. 
I ' 1 '11~ f o r ~ ~ i t ~ l ; ~  ;iI)ove svill give ; t t i  : t l>l)t~oxi~i i : i tc t~(1tti1~:tlcti(:c' l'~et\v(:cti sitI!ic:(~ts. 

1 ~ t i i l  i< i.crt;~iti ly t o  l)c prcI 'ct.rc(l  o t ,c r  ;i l ) ~ t r r l y  ;tt.I)itr:t~,!. st:i1icI:11(1 01' i 1 i 1 ) t 1 1  01. t o  
tltc I I S ~  o f '  s e ~ i s a t i o ~ i  levels. I t  wi l l  he ;il)l);tre1tt t1i;tt 10 f i t ~ c l  111t: I)C.<I 
f i l t i t i ~  'Ir= k((b-(l\,)ll f o r  :tl iy i t i c l i v i~ l t~ ; t l  :I r ~ i o t ~ ~  cotii1)Iex ~ec l i t t i q t t~ :  ~ \ ~ o t t l ~ l  l)c, 
rceltiii.ul. .l'liis is cle:~rly l>eyotit l  the possil.)ilities 01. iii;iiiy. !~~)syclioIogic;il I ; i l )oi~:~- 

I lories Iw)th ill ternis of ~c lu i l ) t i i en t  ; t l i c l  t i l l i r .  - f l i e  eclri;~tiort ;~I)o\.c. c.:111 I ) r  

( r1~11)10vctI \ v i~ t i  a11 i~ iex l )e r~s i ve  ; ~ ~ t c l i o t ~ i e ~ e ~ . .  pt~o\. i t lccl t l i ; ~ t  ;ill sttI?ic:(.ts \vitl i itt :I 
~ i \ c . l i  cxl)erirner~t a re  testetl i t 1  ~ h r  silrlie ~ i i ; i t ~ ~ i c ~ : :  

1 ' 1 . 1 1 ~  t i~ i ( I i r ig  fi)r cxt~. ; iv~r.s iot i  i t 1  f ~ v ~ ~ i ; i l i * s  t .(- l : t~i~ig to  I t i ~ l t  IOI(~I~;III(.(~ 01. Ioit(1- 

r l r ~ s  i s  i t 1  I it ic \vitl i 111:it o f '  K l l i o ~ i  (l!17 I )  0 1 1  ( . l t i l ( l ~ . c : t ~ .  /)III ~IIC :i l tsc-~~(.c 01  :III\ 
~ ~ ~ : ~ l i o t t s I ~ i ~ )  ill 11ic~11 is t l i f l i ( : ~ ~ l t  t o  e x p l ; ~ i r ~ .  01Iirt. I i t i ( l i ~ i gs  i l l t t s t ~ . ; ~ t r  C ~ I . I ; I ~ I I  

i~lc.ot~sisrrticies i n  the tl;tut. S~cl,lietis (1!)7 1 ) I.C:~N)I.IS 11i;t1 l 'et~i;~lcs sliotv :I I ) i l ~ l o ( l -  
~~istr i l ) t t t ior i  iii 11oise ~ r l r l o y a ~ i c e  scot.es, ~ v i ~ l i ~ l ~ i g l ~  ; i l i l i oy :~~ i t .e  st~l?jc(.ts l )c> i~ lg  

~ i g l i i f i c a ~ i t l ~  I T I O ~ ~  i t i t r ov r~~ tec l .  -1.Iiis ~v:is IIOI o l ~ s r r \ ~ c c l  fi)r t i i r t i .  111 t l ie  st11(1!. 

~ ~ ~ ~ ) ~ ~ c I I s  a11c1 Atiders(111 ( 197 I ) t l iey r - q ~ o t ~ t  ;I s i g t ~ i  fic;tlit e f l k c ~  Sot. cxt ra\.(:t.si~ )II 

in estinlation of itricoriilbt.t;tble l o ~ ~ d r i e s s  le\,els i t1  oric strtcly. . I) t l t  t l i is r.r l ; t t io~l- 
shill \GIS l iot fot111~1 ill ;i SIII)S~~~I~C~III r x ~ ) c ~ ~ ~ i ~ i i ~ : t t ~ .  ' l ' I i e , ~ t l ) s ~ ~ i ~ ~ c ~  i ? f '  ;I t . c : l : ~ ~ i o t ~ ~ l ~ i l )  

I 

ktweeti ~)crsonal i ty  ; i r i d  t l~r .cs l to l t l  c o ~ ~ l i ~ . t i i s  t l te l i t i t l i r igs 01'. S ~ c ~ l ) l ~ c ~ t s  ( I!)fi!l) 
bl does tiot t tphol t l  t l i c  rel;ttiotishij, to  ex t rave~ .s io~ i  fott11d I.,', S l i ~ i ~ l i  ( l!lfii(). 

. . 
I'he lack o f  any sigriificant effect o f  rier~r.oticisln or anxiety o i l  l i c ; i i . i r tg . i l i '~~ l i i .~  

*u(ly tends to i nd i c i t e  that. relat ively I)tit-e ser ls i t i v i t~  I i ~ c t o t i s . ; ~ ~ ~ r ~ i ~ t \ t r l \  ~ t l . .  .-\ 
att(i~ b~ ~Vi lsot i  arid Zttt tg (1!)66) ;~ lso  s ~ t ~ ~ ~ ) o r t ' s  11;is vik~v.':l"lic;.~~ ~ I ~ I I ~ ~ I I s ~ I ~ : I I ~ : ( ~  

, *hcrl,a. c r i t e r i o ~ i  t o  r r s l ) o ~ i r l  t o  sl)c(ific: ; ~ l l t l i ~ o i )  s t i r ~ i ~ ~ I i ~ + ~ v ; i s  ( ~ s t i ~ l ~ l i s l i ( ~ l .  
' 

wxt-s did 1101 ctiflkl. i t1  F.t-,<; ; i c t i v : i t io~~,  I l o \ v t ~ v c ~ . .  s i ~ i i i l i c ; i ~ i ' t l ~ ~  ~~I \ ; I I~ . I  I.\ , :(  ; . . 
! 



desy~icliro~iizi~tiori occu~.red i l l  f'er~iales at ,all leveIs.,pf' slcel),, rvhen the stimuli 
' had I I O  sig1i;il value. 'l'his stroligly sr~ggcsts,.tl~;tt perisitivity r;~tlicr than a re . < ;  I sl)orise [bas is respo~~siblc  k,r sex dillkre~iies i l l  i iraii~ig.  

, : ,. - I : This assrrn~ptio~i is all tlie m o r e  ~ ~ ~ ~ j ) e l l i ~ i ~  i ~ ;  ,"iew of' . sq,-$ilth~r'S R T ~ , , ,  
- . .3 .. ;iji ! 4 , .  . . : - / : f i ~ ~ d i ~ i g s  that nien aresigiiifica;itly ,. . l e s ~ ~ , t ~ l ~ ~ ~ i t ~ , ~ ~ ~ ~ ~ ~ h ~ \ ~ t l ~ ~ a ~ ~ ~  :rvo~geii;:.~t becoma 

I ' dilficult to argue, therefore, that e~~vir -on~ne~l ta l  or.citltural factors could opcr. 
, . . ,',. .*. 
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