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Bayesian intervals

Prior for p;: Beta(aj, b;),

Information in the sample X =}, x; and Y =32 y;,
Posterior for p; and py: Beta(a; + X, by + n1 — X) and
Beta(ax + Y, by + no — Y') (Gelman, Carlin, Stern &
Rubin, 2004)

Simulation of posterior distribution of p; — p»
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The performance of the bayesian intervals is not affected
greatly by the sample sizes nor by different values of pj,
p2.

In terms of true coverage probability:

e The best interval is the bayesian interval since its coverage
probability is always close to the nominal coverage
probability and stable with respect to different samples
sizes.
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p2.

In terms of true coverage probability:

e The best interval is the bayesian interval since its coverage
probability is always close to the nominal coverage
probability and stable with respect to different samples
sizes.

e Followed by the Newcombe and Agresti-Caffo interval.
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greatly by the sample sizes nor by different values of pj,
p2.

In terms of true coverage probability:

e The best interval is the bayesian interval since its coverage
probability is always close to the nominal coverage
probability and stable with respect to different samples
sizes.

e Followed by the Newcombe and Agresti-Caffo interval.

e Discard the adjusted Wald interval since its large coverage
probability is due to its large length.
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Conclusions

The performance of the bayesian intervals is not affected
greatly by the sample sizes nor by different values of pj,

p2.

In terms of true coverage probability:

The best interval is the bayesian interval since its coverage
probability is always close to the nominal coverage
probability and stable with respect to different samples
sizes.

Followed by the Newcombe and Agresti-Caffo interval.
Discard the adjusted Wald interval since its large coverage
probability is due to its large length.

The Wald interval has a poor performance.
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Conclusions

o In terms of the expected length:

e The best interval is the Newcombe interval.

e Followed by Agresti-Caffo interval, bayesian intervals and
Wald interval.

e The adjusted Wald interval always has largest length.

e In terms of the variance of length:

e We strongly recommend the Newcombe interval and do
not recommend the Wald and adjusted Wald intervals
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The adjusted Wald interval always has largest length.
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e In terms of the expected length:

e The best interval is the Newcombe interval.

e Followed by Agresti-Caffo interval, bayesian intervals and
Wald interval.

e The adjusted Wald interval always has largest length.

e In terms of the variance of length:
e The best interval is the Newcombe interval
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e In terms of the expected length:

The best interval is the Newcombe interval.

Followed by Agresti-Caffo interval, bayesian intervals and
Wald interval.

The adjusted Wald interval always has largest length.

e In terms of the variance of length:

H. Zhang,

A.

The best interval is the Newcombe interval

Followed by Agresti-Caffo interval, Wald/adjusted Wald
intervals.

The intervals with largest variance of length are the
bayesian intervals.
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