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SCIENCE 

A Critique of Psychophysic Methods.  

I R E A D  with care the comment by Dr. Boas upon my article in 
the Anzerican Journal of Psychology, and carry away from it the 
impression that there is less difference of or~inion between us than 
~ r .Boas supposes. T h e  question is not b n e  of fact, but of in- 
terpretation. W e  all admit that there is a psychophysic fact  for 
which the word ' threshold ' is a good name ; but t'le important 
question is, How shall we theoretically understand tht conception, 
and what place shall we allow it in the development of an experi- 
mental psychology? Fechner makes it rank as  by all means the 
most important factor in psychophysics, and is willing to .sacrifice 
Weber's law before yielding the supreme and fundamental fac t  of 
the threshold. H e  is led to this view by the method of the ' just  
observable difference,' and by the neglect of the other two methods. 
This entire structure I regard as  reared upon an illogical basis, and 
a psychophysics based upon the mathematical methods as  very dif- 
ferent anr! mdch sounder than the other. The  threshold as  a 
practical, enlpirical fact, 1 not only fully admit, but even Suggest 
methods of furtiler develop~r~g its utility ; but its theoretical irnl)or- 
tance with reference to :he estahiishiiirrit of a psycl1ophysic law I 
regard as  almost r c i l ,  its true nnltortnnce lying in another tlirection, 
This, I trust, tletiries my position cieai-1). ii single illustration may 
not be out of place. Dr.  Boas says that :i balancehas a threshold, 
and I accept the comparison. This thresholtl is something to be 
eliminated, ant1 that balance is the finest that has the least of this 
characteristic. T h e  theoretical I~alance upon \ ~ h i c h  lneclranics 
worlts out its pl-inciples has no threshold. I l t~ t  apcirt from tl-iis, I 
think the physicist will agiec with iue that it leatls to nlore useful 
and scientific conceptions to regard every particle that is placed 
upon the pan of tlie Ijalance as  111-oducing an effect alike in ltintl, 
.inti differing o~:ly in degree f ~ o ~ i i  a SUFI-that protlucetl by mass 
cient to turn the balance. Tliele is no point \vllere a ne\v factor 
enters, anti the turriing of the balance is a merely empirical fact. 
Returning to the psychophysical me~ l~o t l s ,  I slioultl state the case 
thus : it is generally atln~itted that the basis of the !ntthotl of the 
"right ant1 wro~ lg  cases," as  of the "average error," ~ilriiriately 
rests upon the fact that tile probabilities of my making errors of 
various degrees follow the path traceti by the proh:lbrlity curve. 

come the skilful observation of this feei~ng as  an  important contri- 
bution to psycl~oph~sics.  JOSEPH JASTROTV. 

Ba't imore3 'larch12. 
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On t h e  Sense  of Tas te . '  
A.r the Philadelphia meeting of the American Association we  

presented a paper upon the ' 1)elicacp of the Special Senses,' - a  
topic upon which we have since continued our investigations from 
time to time." 

The  method pursued in the follo~ving experiments was as  fol-
lows :-

Solutions of known strength were made of the substances to be  
tasted ; then, by successive tlilutions, several series of solutions 
were made from these, each one in the series being of one-half the  
strength of the preceding one. T h e  bottles containing these solu- 
tions, and several bottles of water, were placed without regard to  
order, and the person to be experimented upon was  requestetl to 
separate thein into their proper groups 114. tasting them. In each 
series the last solution was so dilute as  to he beyontl recognition. 
All unrecognized solutions were classified as  water. 

WTe chose for our tests the following typical substances. T h e  
strength of t!ie iniii:il solution of each is given helow. 

I. ( E i t ~ e r )quinine, one part in ro.oao p : ~ t s  of water. 
2 .  (Sweet) cane-sugar, one part in lo parts of water. 
3. (Acid) snlph~lric acid, one part in loo parts of water. 
4. (Alkaline) sodium bicarbonate, one part in ten parts of water. 
:. (Saline) sodium chloride, one part in loo parts of water. 

The  attempt \<as tnatle to iiiclutle other sul~stances, a s  nromaiics, 
In the tes t ;  hut it \\.as soon found that t!le odor bcir.:iyet! their 
presence without the aitl of the sense of taste, 

Other investigators havc ac?tIed astringents as  a sixth clas-,, 1)ilt 
these substances are so often reccigriizable Iry otlor, color, or  soilie 
speci;il taste raot purely a~i r ingent ,  thar it was iliought best no[ 11) 

inclutle them. - .J. esls by the likcthoci abo5.c tlescl-iijetl were irlatle LijIor? r r.8 per-
sons ; 8 2  being male, anti 46 female observers. 

The  following table s l~ows tile :unount of each sni,l;ta~icc: ~vliich 
coulcl be tletectetl l>y tile avprage ol)sel.vrr : --

'This is the fundamental fact of the entire science ol ~~s)cl>ophysics.  
Now, this curve is a one, and has no i)l.eaI< in it, no C O ~ Z I ~ ~ Z U O Z L S  
point characterizetl by any special peculiarity, no thresholtl in any 
true sense. 

A word as  to my misrepresenting the vie\\.s of iriy opponen!s* 
The  inipoi-tant point is, ~ i o t  what the upholders really do  say, but 
what logically follows from the pc>sitlon they take. li they tlo not 
say what I attr-ibute to them, it is because they are inconsistent; 
and I have guartletl myself against this misuntlerstantling by a t  
times stating, ant1 else\vhere unrnistakal~ly implying, that I was 
dealing with the logical corisequences of the tllresholtl theory, ant1 
not with that particular portion of it that its atlherents happenetl to 
employ. 

Tile secontl point in I lr .  Boas's criticism is a real difference of 
opinion between us. H e  thinlts " tloubtful " answers shoultl be 
admitted in experinlentation : I most en~phatically ol~ject  to thern. 
In rny paper I regarded the objections to allowing such answers as  
so necessarily following from the theory of the " right ant1 wrong 
cases" method, that a full statement of the reasons was super-
fluous. Any one of half a dozen reasons is enough to show the 
impropriety of the ' I  doubtful " answers. Fo r  instance : it is ad- 
mitted that the nlethods should be a s  con~parable,  one with the 
other, a s  possible. Now, the method of the " average error" 
depending upon the same principle a s  that of the " right and wrong 
cases," allows no doubtful answers. Again : there is no reason 
for singling out " doubtful " answers as  any thing peculiar. Why 
not make a special rubric of unusually confident anslvers ? And if 
we do, as  Dr. Boas suggests, make a threshold where doubtful 
answers no longer occur, that threshold will vary so much in differ- 
ent indivitluals, etc., that it will invalidate a large share of the 
results. And what shall I say when some one else proposes a 
threshold for another degree of confidence, say, the point whereone 
is sufficiently sure of the correctness of one's answer to risk money 
upon it, and so on, adz'nfinit2tnz? If you mean that this subjective 
feeling is worth taking account of, I fully concord, and will wel-
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Substances. 1 Male Observer, dctecred. 
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Quinine . . ~ 1 part in j.:2,~0o 

Sugar . . . .& ' L  
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Acid . . . . ' 
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lielnale Observers d ,LC!-d. 

r part in (j6,ooo 
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E'roin the above results the following conclusions may be 
drawn :-

I .  T h e  sense of taste is vastly more delicate for bitter substances 
rhan for any others. It is possible to detect quinine in a solution 
that is only .hi, the strength of a sugar solution, ant1 we have pre- 
viously shown (Zoc, cc't.) that quinine is only 2na s  bitter a s  strich- 
nine. 

2. T h e  order of delicacy is, bitter, acid, salt, sugar, and alkali. 
3. T h e  sense of taste appears to be more delicate in women than 

in men. This  is true in the case of all the substances excepting 
salt. As  we had found a sirnilar difference in favor of female ob- 
servers in an  earlier and intlepentlent set of experiments, which 
agreed in every essential particular with the results of the present 
test, we do not regard it as  an accidental difference, or as likely t o  
disappear in lnore extended investigations. 

Marked differences in the delicacy of tlie sense of taste of differ- 
ent individuals were met with in the course of these experiments. 

1 Paper read a t  the New York meeting of the American Association for the Ad- 
vancement of Science, August, 1897. 

a See Relative Bitterness of Different Bitter Substances, by E. H. S. Bailey and 
E. C. Franklin, in Proceedi~rgsof the Kansas Academy o f  Sciences, 1885 ; Relative 
Sweetness of Sugars, by E. H. S. Bailey, in Reporf ofKansasBoard  o f A ~ r i c t l l f u v r ,  
1884 ; The  Sense of Smell, by E. L. Nichols and E. 1%.S. Bailey, in Nafuve,  xxxv.. 

P. 74. 


