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It  is  known  that  the  psychometric  functions  for  the  detection  of  pure  tones  in 

noise  and in  quiet  are  well  described by  d’ =kI�,  where  I  is  the  signal  power  and 

1  (Egan  et  al . ,  1969).  Consequently,��  the  difference  between  the  detectability 

index  d’ i / n  for  the  i t h  component  in  the  n-component  signal  and  the  detectability 

index d’ i ( t h r ) at  threshold when the same component is  presented individually  can 

be related to the difference in level:
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Given that at threshold d’ i ( t h r )  and d’ j ( t h r )  are equal,  the formula reduces to: 

�����A



;

=
"!;

=

=

"! �9

�

�� ��
9��

�

��!�

The overall  detectabili ty  index,  that  is,  the  combination of  the  individual  values  

of di / n ’ ,  expressed via the single detectability index d’ j / n ,  becomes: 
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Thus, if  an optimal weighting of the channel is used, �9� ��� =

; ;��  with
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Consequently,  the  improvement  in  detection  for  a  non-equidetectable 

multicomponent  signal  is  related  to  the  level  difference  L� i / j  between 

components by the relation:
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The purpose of the experiment presented here was to measure  masked thresholds 

for  non-equidetectable  complex  signals  to  determine  precisely  the  extent of 

improvement  in  detection,  as  a  function  of  the  level  difference  L� i / j  between 

components,  and  then  to  test  the  statistical  summation  model  for  non-

equidetectable multicomponents with an optimal weighting of the channels.
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