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The goal of this project is to investigate the factors contributing to speakers’ and hearers’

preference for the approximate rather than precise expression of numerical information. In particular, we address the following questions:

· Is numerical information easier to process when it is presented at a more approximate or coarse-grained level than when it is presented more precisely?
· In establishing a cognitive advantage for ‘approximation’, what is the relative role of simplicity of linguistic form (measured e.g. in morphemes), roundness (as calculated by the formula of Jansen & Pollmann 2001) and granularity of representation (formalized with reference to scales differing in density of points, per Krifka 2009)?

This report covers the third of three project visits (Cummins and Solt to Zagreb).  

To date, the focus on our project has been the processing of clock times.  Two reasons have motivated this.  First, there is an existing body of research on rounding in telling the time (e.g. van der Henst et al. 2002).  Second, the domain of clock times offers the possibility of separating the effects of roundness and granularity.  For example, 4:50 might be considered to be rounder than 4:30 (using Jansen & Pollmann’s method, the number 50 is calculated to be rounder than 30).  But as a time, 4:30 participates on a coarser-grained scale than does 4:50 (e.g. a scale whose units are intervals of 15 minutes).  By investigating the relative ease of processing of expressions such as 4:30 vs. those such as 4:50, we have the opportunity to determine whether the tendency for rounding in telling the time reflects a preference for roundness or one for coarse scale granularity. 

During our second project visit (Cambridge; April 2011), our team designed, programmed and pilot tested a short term memory test involving digitally presented clock times, following the Sternberg paradigm (Sternberg 1966).  The experiment crucially involved recall for times at three levels of granularity: coarse (15-minute granularity, e.g. 4:15, 4:30), medium (5-minute granularity, e.g. 4:25, 4:50) and fine (1-minute granularity, e.g. 4:18, 4:33).  This experiment has been carried out in Cambridge (n=19 subjects) and Zagreb (n=9 subjects).  A follow-up experiment involving the presentation of clock times via analog clock faces has also been conducted (n=18).

During the present project visit, we analyzed the results of this research.  The key finding is that non-round clock times (e.g. 4:18)  are remembered less accurately and elicit longer reaction times than do round clock times (e.g. 4:15, 4:25).  We take these findings to be supportive of the hypothesis that there is a processing advantage for round/approximate numerical expressions.  However, this research did not fully resolve the question of the relative role of roundness versus granularity.  Specifically, we found no advantage for round/coarse-grained times (e.g. 4:15) vs. round/medium-grain times (e.g. 4:25), suggesting that roundness rather than granularity is the key factor.  However, we consider also the possibility that this experiment allowed subjects to utilize a strategy of encoding the stimuli as numbers rather than times, such that time-specific granularity levels would not play a role.  

To address this latter possibility, during this visit we designed and pilot tested a new experiment, involving calculations with clock times.  Here, subjects are presented with an addition or subtraction problem (e.g.2:15 minus 30 minutes) as well as a possible answer (1:45), and required to specify whether or not the answer is correct.  We hypothesize that in the context of performing such calculations, subjects will be required to encode the stimuli as times rather than numbers, with the result that granularity effects (if they exist) will be detectable.  This experiment will be carried out in Berlin.

During the project visit, we also discussed possible additional studies, including in particular a long term memory task (to be carried out in Zagreb), as well as a self-paced reading task.  We also made preliminary plans for our presentation at the Pisa workshop, and for the ultimate publication of our findings (possible journal: Mind and Language). 

