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Figure 11: Greater Hobart and surrounds reference map
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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

Figure 15: Central North Coast suburbs reference map
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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. 

Where pr is the Wilson Score Confidence Interval range,   
p̂ 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  z1–a/2  is the Z score for 
a confidence level, for example z1–a/2 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 (pr) (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 (pr)  (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 (pr)  (95% confidence interval) 
= (0.143, 0.273)

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.

p̂ +     z2
1–a/2z1–a/21

2n

p̂(1— p̂) 
+

 z2
1–a/2

	 n	 4n2

1
n1 +     z2

1–a/2

pr=

APPENDIX C: Statistical analysis of indicator data
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Australia Bureau of Statistics, Deaths Australia, 2006,  
Cat. no. 3302.0, 2006.

Australian Bureau of Statistics, Census Table Cat. No. 2068.0 
Family Composition and Labour Force Status of Parents/Partners, 
Based on usual place of residence, 2007.

Australian Bureau of Statistics, Deaths Australia, 2007, Cat. no. 
3302.0, 2007.

Australian Bureau of Statistics, CData, 2009.

Department of Education, Early Childhood Intervention Service, 
unpublished data.

Department of Education, unpublished data.

Department of Police and Emergency Management,  
unpublished data.

Department of Health and Human Services, Council of Paediatric 
Mortality and Morbidity, Annual Report, 2006.

DHHS, Acute Health Service, unpublished data.

DHHS, Disability, Child, Youth and Family Services,  
unpublished data.

DHHS, Housing Tasmania, unpublished data.

DHHS, Kids Come First Project, Tasmanian Child Health and 
Wellbeing Survey, 2009.

DHHS, Oral Health Services, unpublished data.

DHHS, Population Health, Annual Report – Drinking Water Quality 
of Public Water Supplies in Tasmania 1 July 2006 – 30 June 2007.

Diabetes Tasmania, National Diabetes Register.

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 

Dietary Guidelines for Children and Adolescents in Australia 
incorporating the Infant Feeding Guidelines for Health Workers, 
National Health and Medical Research Council,10 April 2003.

Does Breastfeeding Reduce the Risks of Sudden Infant Death 
Syndrome? MM Venneman, T Bajanowski, B Brinkman, J Jorch,  
K Yucesan, C Sauerland, EA Mitchell and the GeSID Study Group, 
published online 2 March 2009, Pediatrics Vol. 123 No. 3 March 
2009, pp. 406-410, 2009.

Headline Indicators for Children’s Health, Development and 
Well-Being: A subproject of the Child Health and Well-being 
Reform Initiative, Final Report June 2006, prepared by the 
Headline Indicators Steering Group on behalf of the Australian 
Health Ministers Conference and the Community and Disability 
Services Ministers Conference, 2006. 

Medicare Australia, Australian Childhood Immunisation Register, 
ACIR Statistics, www.medicareaustralia.gov.au/provider/
patients/acir/statistics.jsp.

Medicare Australia, Australian Childhood Immunisation Register, 
unpublished data.

Technical paper on operational definitions and data issues for 
key national indicators of children’s health, development and 
wellbeing. AIHW Working paper. Cat. no. WP 59. Canberra: 
Australian Institute of Health and Welfare, 2008.

SOURCES REFERENCED WITHIN DATA REPORTS

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).

Coin-tossing and Dice-rolling Comparison
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