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2. QMLIEEE ;EZD B! (Speckman & Rouder, 2004)
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Table 1
Example With 20 Observations
413 413 431 435 451
461 476 476 481 503
509 511 525 555 565

613 614 647 697 767
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_ Mean - Median

A
SD
Table 1
Parameters and Statistics of the
Simulated ex-Gaussian Distributions
M 5D LL a T K=71lo A
1,000 100 968.377 04.868 31.623 1/3 0.0098
1,000 100 055.279 50.443 44721 1/2 0.0245
1,000 100 929,289 70.711 70.711 | 0.0880
1,000 100 910.557 44.721 50.443 2 0.1890
1,000 100 905.132 31.623 04 868 3 0.2420
1,000 100 902.986 24.254 97.014 4 0.2675
1,000 100 901.942 19.611 08.058 5 0.2810
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Figure 2. CML minus ()ML-1 bias (absolute deviation from the true value) and standard deviation.
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Psyvchonomic Bulletin & Review

2005, 12 (2), 195-223

THEORETICAL AND REVIEW ARTICLES

A hierarchical model for estimating
response time distributions

JEFFREY N. ROUDER, JUN LU, PAUL SPECKMAN, DONGCHU SUN, and YIJIANG
University of Missouri, Columbia, Missouri

We present a statistical model for inference with response time (RT) distributions. The model has
the following features. First, it provides a means of estimating the shape, scale, and location (shift) of
RT distributions. Second, it is hierarchical and models between-subjects and within-subjects variabil-
ity simultaneously. Third, inference with the model is Bayesian and provides a principled and efficient
means of pooling information across disparate data from different individuals. Because the model ef-
ficiently pools information across individuals, it is particularly well suited for those common cases in
which the researcher collects a limited number of observations from several participants. Monte Carlo
simulations reveal that the hierarchical Bayesian model provides more accurate estimates than several
popular competitors do. We illustrate the model by providing an analysis of the symbolic distance ef-
fect in which participants can more quickly ascertain the relationship between nonadjacent digits than
that between adjacent digits.
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