Supplemental Materials

Looking Inwards and Back: Realtime Monitoring of Visual Working Memory
by J. W. Suchow et al., 2016, Journal of Experimental Psychology: Learning, Memory, and Cognition
http://dx.doi.org/10.1037/xlm0000320
Specification of the variable precision model: Two-component mixture model
The variable-precision model assumes that objects are remembered with some probability, and that if remembered, errors in recall are distributed according to a von Mises distribution centered around zero (though perhaps with some bias) and whose spread (s.d.), a measure of memory fidelity, is itself distributed according to some higher-order distribution, assumed here to be a zero-truncated normal.
Results
We repeated the analysis presented in the main text using three other models of memory: the two-component mixture model introduced by Zhang & Luck (2008), the “swap” model introduced by (Bays et al., 2009), and a 1-component model with no guessing.
Two-component mixture model
When asked to report the color of the best-remembered item, participants remembered the item 91±2% (mean ± sem) of the time and with a fidelity of 20.5±1° (Fig. S1). When those same displays were presented in the second session and participants were forced to report the same item that they had previously picked, they performed worse, remembering the item 68±4% of the time and with a fidelity of 22.3±1° (paired samples t-test, t(11) = 6.8,  p = 2.8×10-5 and t(11) = -2.7, p = 0.02, respectively). This across-exposure worsening happened despite the presence of small practice effects, which caused performance for the best-remembered items to improve from the first session to the second (a gain of 1.8° in fidelity, paired samples t-test, t(11) = 2.12, p = 0.0572; an insignificant 0.014 improvement in guess rate, paired samples t-test, t(11) = 0.70, p = 0.50). No tradeoffs were detected (guess rate for first object according to whether absolute error on second object was above vs. below median: 0.36 vs. 0.34, paired sample t-test, t(11) = -0.77, p = 0.46; fidelity: 23.8° vs. 25.0°, t(11) = 0.62, p = 0.55). Analysis included a bias parameter; its value did not differ significantly between the conditions (-0.47° vs. -0.48°, t(11) = -0.02, p = 0.99).
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Fig. S1. Comparing performance in the random-probe and choose-the-best conditions. Performance is analyzed using the two-component model of Zhang & Luck (2008).
Results: Adding a swap component
When asked to report the color of the best-remembered item, participants remembered the item 93±2% (mean ± sem) of the time and with a fidelity of 20.4±1° (Fig. S1a). When those same displays were presented in the second session and participants were forced to report the same item that they had previously picked, they performed worse, remembering the item 70±4% of the time and with a fidelity of 22.2±1.1° (paired samples t-test, t(11) = -6.8,  p = 2.8×10-5 and t(11) = -2.4, p  = 0.03, respectively). The swap rate, the probability of mistakenly reporting one of the uncued objects instead of the target, was 2% in both conditions and was no better for the best-remembered object (paired samples t-test, t(11) = -0.06, p = 0.95). The swap rates observed here, which are roughly 3× lower than those measured in a previous study using similar methods (Bays et al., 2009), is perhaps due to differences in stimuli. Specifically, our stimuli were generated with a procedure that reduced grouping of similar colors (see Methods), which is likely to be a major contributor to swap errors. Analysis included a bias parameter; its value did not differ significantly between the conditions (-0.36° vs. -0.54°, t(11) = 0.27, p = 0.79).
[image: image2.emf]Swap rate

0.15 ¢

0.1

0.05 ¢

0.4
Guess rate

0.6

Precision (deg)

32
30
28
26
24
22
20
18

16

Random, average
Best, average

B Random, individual
Best, individual

-10

10










Fig. S2. Comparing performance in the random-probe and choose-the-best conditions. Performance is analyzed using the “swap” model of Bays, Catalao, & Husain (2009).
Results: No guessing
When asked to report the color of the best-remembered item, participants remembered the item with a fidelity of 31±1° (Fig. S2). When those same displays were presented in the second session and participants were forced to report the same item that they had previously picked, they performed worse, remembering the item with a fidelity of 54±1° (paired samples t-test, t(11) = -8.3,  p = 4.5×10-6). Analysis included a bias parameter; its value did not differ significantly between the conditions (-0.54° vs. -0.98°, t(11) = 0.29, p = 0.78).
[image: image3.emf]Precision (deg)

80 ¢

70 ¢

60 t

50 t

40 |

30 ¢

20t

Random, average
Best, average

= " ® Random, individual
Best, individual
[ |
| |
| |
|
| |
| |
|
" | |
-10 -5 0 5 10

Bias (deq)










Fig. S3. Comparing performance in the random-probe and choose-the-best conditions. Performance is analyzed using a model without guessing.
