
•  131 undergraduate students (6 excluded) 
•  73 utterances of varying length extracted from spontaneous, 

conversational speech 

•  Targets 1-6 words in length: exist utterance initially, medially, 
and finally; varying degrees of reduction 

Experimental conditions 

 ( , Taylor,1953): Visual representation 
of utterance, no target 
•  Context contribution calculated based on Score 

2.  Silent Gap Auditory (SGA): Auditory representation of 
utterance, target replaced with silence of same duration 

3.  Noise Masked Auditory (NMA): Auditory representations of 
utterances, targets masked by one of two types of noise (Flat 
Amplitude White Noise (FAWN) or Signal Correlated 
Noise (SCN, Shroeder, 1968)) at one of three possible Signal 
to Noise Ratios (-14dB, -9.5dB, -5dB) 

Task 
•  Fill in the blank:  
•  Presented with increasing acoustic information: , SGA, 

NMA 
•  Visual representations (without targets) accompany all 

presentations 
•  Listeners heard one variant of each phrase in third condition 

Signal Correlated Noise 

Original 

Spectrographic  examples of experimental manipulations 

Flat Amplitude White Noise 
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1. Introduction 

2. Method 

5aPP, 166th meeting of the Acoustical Society of America (San Francisco, CA) December 2013 

•  Spoken language is highly variable, words may be altered 
during production to the extent of unintelligibility when 
removed from context 

•  Syntactic and semantic cues are recognized as significant 
contributors to speech recognition (Ernestus et al., 2002; 
Bradlow & Alexander, 2007) 

•  Such cues have been argued to have limited contribution 
without further acoustic information. (van de Ven, 2012) 

Research questions 
•  What specific acoustic information aids the listener when 

processing (variable) reduced speech forms? 

•  If any, what are the relative contributions of target duration 
and time varying intensity? 

4. Conclusions 
•  Even limited acoustic information (contextual and masked) 

aids identification 
•  Low accuracy for utterance initial words suggests important 

cues within preceding context 
•  Comparing  and SGA supports acoustic contributions in 

the context beyond syntactic and semantic context 
•  NMA vs. SGA: listeners using something within the signal 

•  Signal to Noise Ratio: Any unaltered signal available 
improves recognition 

•  There is a complex interaction between the contributions of 
context and acoustic information that requires more 
investigation to understand how listeners decode the signal 

Silent Gap Auditory 

3. Results 
•  Analysis performed using linear mixed-effects regression 
•  Main effect for Trial, better at task regardless of noise type 
•  No difference observed between FAWN and SCN, Time 

varying intensity not supported (cf. Bashford et al., 1996) 
•  Fig.1: Target identification dependent on location 

•  Following context improves target identification when 
coupled with a preceding context 

•  Fig. 2: Target identification increases by condition as 
further information is made available to the listener 

•  Fig. 3: Higher target identification when less noise masks 
target (regardless of noise type)  

•  Fig. 4: An interaction between Signal to Noise Ratio and 
Score shows listeners more efficiently reconstruct 

targets as acoustic information is more readily available 
•  Larger effect observed between -14db & -9.5dB than 

-9.5dB & -5dB, suggests acoustic information 
particularly useful when targets more obscured by noise 


