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Comparing State Means

@ Data users often wish to compare American Community
Survey (ACS) estimates among states

@ The Census Bureau publishes ranking tables that compare
states using statistical hypothesis tests

@ Such statistical hypothesis tests may produce excess false
significant differences
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Test Statistic

@ Let ux be the average commute time to work in state X
@ Let fix be the ACS estimate of ux

@ The null (Hy) and alternative (H,) hypotheses for
comparing states X and Y are:

Ho : px = py
Ha: ux # py

@ This leads to the test statistic Ziest:
fx — iy
(o —fiy) (1)

Z = o/~ _  ~ N

Hall, Wright Significance Comparisons



@ Comparing the average commute time in Virginia to each
of the other states and D.C. requires 50 separate tests

@ Each of these tests has a false positive rate capped at 10%

@ Despite this, we may end up with a higher false positive
rate in the group of tests

@ If all states had the same commute times, the probability
that at least one pair of states will falsely appear to be
different is (1 — (1 — 0.1)%%) x 100 ~ 99.5%!
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Z Thresholds for Rejecting Hy

@ One way to prevent this is to require a larger difference
between estimates to conclude that two states are different

@ A larger difference between estimates corresponds to a
larger absolute value of Zig;

@ There are several ways to adjust our threshold so that the
false positive rate of a group of tests is capped at 10%

@ We consider three thresholds for rejection:

o No Adjustment (Reject Hy if | Zest| > 1.645)
o Independence (Reject Hy if | Ziest| > 3.075)
e Bonferroni (Reject Hy if | Ziest| > 3.090)
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Rejection Regions by Adjustment

Rejection Region (No Adjustment)
Critical Z-Score: +/-1.645; o= 0.1000
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Rejection Region (Independence Adjustment)
Critical Z-Score: +/-3.075; o= 0.0021
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Rejection Region (Bonferroni Adjustment)
Critical Z-Score: +/-3.090; o = 0.0020
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Comparison Differences

Figure: Time to Work (R0801): Virginia vs. Other States

(a) No Adjustment (b) Independence (c) Bonferroni
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@ The ACS ranking tables may want to investigate the use of
adjustments in making these comparisons
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