








Figure 11: Greater Hobart and surrounds reference map




Figure 12: Launceston and Tamar Valley LGA reference map
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Figure 13: Launceston and Tamar Valley suburbs reference map
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Figure 14: Central North Coast LGA reference map
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APPENDIX C: Statistical analysis ot indicator data

When comparing differences between the proportions
of two populations, it’s essential to ensure the
difference is not due to a statistical sampling error.

The method chosen to identify the likelihood of
statistical sampling error was the Wilson Score Interval.
This test measures the error associated with the
probability of exhibiting a given attribute in a particular
area. This test, performed at the 95% confidence level
for all geographic areas, aims to account for the greater
uncertainty in measuring true probability for small
populations compared with larger populations.

This was particularly important when reporting data

for small LGAs such as Flinders.

The Wilson Score Interval was chosen due to the good
properties of this test for even a small number of trials
and/or an extreme probability. Its application can be
understood considering the following scenario.

A coin is tossed many times to estimate the probability
of a single coin toss resulting in a Head. For each trial,
the exact probability (p) that the result will be Heads is
0.5, however after 1,000 trials, Observer A only tosses
493 Heads. This process is repeated by Observer B for
40 trials of which 23 tosses result in a Head. Observer C
rolls a six-sided dice 100 times, with 20 rolls resulting in
a One; for each roll of a dice the probability of rolling a
One is exactly 1/6.

The proportion of Heads for Observer A was 0.493,
Observer B’s proportion of Heads was 0.575 and
Observer C’s proportion of Ones was 0.200. Less
than half of the tosses made by Observer A were a
Head, while more than half of the tosses made by
Observer B were a Head, and only 20% of the dice-
rolls by Observer C resulted in a One. Observers A
and B recorded different proportions for Heads, even
though the probability for flipping a Head is exactly the
same for both observers. The proportions measured
by Observers A and B only estimate the probability
of getting a Head from a coin toss. To assess if the
observations by A and B are significantly different,

a confidence interval needs to be estimated.

A 95% confidence interval represents the range of
proportions in which there is a 95% chance that the
true probability is within the interval. This is crucial
when comparing populations, to ensure that any
difference observed between populations is unlikely to
be due purely to sampling uncertainties, as in the coin-
tossing case.

°

A robust method for estimating the confidence interval
for the measured proportion is the Wilson Score
Confidence Interval. Developed in 1927, it provides an
estimate range in which the true probability may reside.
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Where p_is the Wilson Score Confidence Interval range,
p is the proportion of positive trials (e.g. “heads”) for
the statistical sample, n is the statistical sample size
(e.g. number of coin tosses) and Z,,, is the Z score for
a confidence level, for example Z,.. equals 1.64 for a
confidence level of 95%.

Using the Wilson Score method we can estimate the
sampling error associated with the observations made
by Observers A and B in their coin-tossing experiments
and the dice-rolling experiment by Observer C.

Observer A: (Coin)

Trials (n) 1000

Number of Heads 493

Proportion of Heads (p) = 0.493

Wilson Score interval (p ) (95% confidence interval)
= (0.467, 0.519)

Observer B: (Coin)

Trials (n) 40

Number of Heads 23

Proportion of Heads (p) = 0.575

Wilson Score interval (p,) (95% confidence interval)
= (0.471, 0.746)

Observer C: (Six-sided Dice)

Trials (n) 100

Number of Ones 20

Proportion of Ones (p) = 0.200

Wilson Score interval (p ) (95% confidence interval)
= (0.143, 0.273)



Coin-tossing and Dice-rolling Comparison
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Observer A (Coin)

In comparing the results from Observers A and B,
one can see that the confidence intervals of the
estimated probability overlap, indicating that there
is not a statistically significant difference between
the two observations at the 95% confidence level.
The confidence interval for Observer C’s results
does not overlap the confidence intervals of either

Observer B (Coin)

.

Dimarver C [Dice)

Observer A or Observer B, indicating that there is a
statistically significant difference between the estimated
probabilities of a dice-roll resulting in a One compared
with a two-sided coin toss resulting in a Head.

Compiled by Cliff Senkbeil, Senior Policy Analyst,

Planning Performance and Evaluation, Disability, Child,
Youth and Family Services, DHHS (internal document).
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