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Workshop AJ
Level 3 Statistical Literacy (AS3.12)
Margin of Error: clarifying the rules of thumb 


Dru Rose (Westlake Girls High School)








Where do the “Rules of thumb” come from?
A “rule of thumb” is a quickly calculated approximation which works in most situations.
There are three types of claim in media reports and hence three rules of thumb for estimating the corresponding margins of error.
The following summary is taken from a paper by Charles H. Franklin at the University of Wisconsin: 
http://abcnews.go.com/images/PollingUnit/MOEFranklin.pdf
Media reports use a 95% level of confidence.
1. [image: ]Claims involving a single poll %


The MOE quoted in media reports is the maximum value when is p = 0.5. 
For large samples (n is usually at least 500) (n -1) can be approximated by n and 1.96 is very close to 2 and so the above formula then reduces to ≈
This will be close to the actual margin of error for p between 30% and 70%
2. Comparison claims within one group
e.g. the lead of National over Labour within one poll
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For the usual situation where there are two main parties with support not too far from 50% and support for minor parties is very small then  +  ≈1 ,  -  ≈ 0, n – 1 ≈ n and 1.96 ≈2 and hence the above formula reduces to approximately 2 ×  ≈   i.e the 2 × MoE rule of thumb 
3. [image: ]Comparison claims between two independent groups
When both poll %s are close to 50% and the sample sizes are the same in both groups, this formula reduces to  ×. and we can show that the rule of thumb:
 “1.5 ×Average MoE” is a reasonable approximation in most situations: 
e.g. Suppose  = 1000,  = 500 and=  = 0.3 (lowest value for rule of thumb), then the correct formula gives an MOE for the “difference”= 4.9% and the 1.5 × Average MOE  rule of thumb estimates the MOE for the difference ≈ 5.7%.
Provided the difference in poll% is not in the range 4.9% ≤ p≤ 5.7% then both MOE formulae would lead to the same conclusion. 
In most situations the poll sample sizes are close in value and the two poll%s are closer to 50% than 30% and hence the rule of thumb is likely to be a good approximation.
(further discussion can be found on Andrew Balemi’s post on Stats Chat entitled “All about election polls” http://www.statschat.org.nz/page/2/?s=all+about+election+polls

Why are we using “Rules of thumb” rather than accurate formulae?
1. This is a statistical literacy unit. Quick calculations which can be done in the head or on the back of an envelope are more appropriate when checking claims in the media

2. The formulae rely on a good grasp of both the Central Limit Theorem and approximations to the binomial and multinomial distributions, which in the past only our very top students grasped. For most students, the topic became a calculator button-pushing exercise with minimal understanding of concepts.

3. The Central Limit theorem was a convenient data reduction technique in the absence of technology. Today we have technology which can do thousands of bootstraps in a few seconds. 

4. The emphasis in our teaching has moved away from mere calculations to the need to interpret the meaning of confidence intervals in context and actually use them to answer a question.
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Herald DigiPoll survey of Auckland Council’s NO-MOW policy for berms (1/11/13)
Student Worksheet
1. The Herald Digipoll survey found 59.2 per cent support across the Super City for the new no-mow policy. Construct a confidence and hence test the claim that:
“Most Aucklanders… appear to support the controversial council decision to stop mowing roadside berms”




2. Test the claim that women were more in favour [of the policy] than men. (You may assume that equal proportions of men and women were sampled).




To test further claims it is necessary to assume that a representative proportion resident in each district was sampled. Use the following population statistics (source: http://www.stats.govt.nz/browse_for_stats/population/estimates_and_projections/SubnationalPopulationEstimates_HOTP30Jun10.aspx ) to estimate the number sampled from each district:
	
	Population in 2010
	% in each district
	Sample size

	Rodney
	 100,000
	
	

	NShore
	 229,000
	
	

	Waitakere
	 208,100
	
	

	Auckland
	 450,300
	30.47%
	152

	Manukau
	 375,600
	
	

	Papakura
	  49,800
	
	

	Franklin
	  65,200
	
	

	Totals
	1,478,000
	100%
	500



Use the above table together with the other information supplied in the graphic and/ or article to construct appropriate confidence intervals and hence test the following claims:
3. In the former Auckland City, a higher proportion of residents disagreed than agreed with the new policy.



4.  “Support for mow-your-own highest outside old central suburbs area, survey finds”.
Construct confidence intervals comparing the difference in support in each of the former “legacy councils” with that in the former Auckland city. Can it be claimed that support is consistently higher outside the old central Auckland area?

2

Research New Zealand            28 February 2012
Are our Buildings Safe to Occupy?
The earthquakes in Christchurch in December 2010 and February 2011 have led to questions being asked about whether the building consent and inspection processes are sufficiently rigorous to ensure that buildings meet earthquake standards. In Christchurch, for example, the CTV Building, where the greatest number of casualties occurred, has been found not to have met the standard. In Wellington a number of older buildings do not meet current standards, and owners have been served with notices that they must strengthen their buildings. 

This leads to the question of whether New Zealanders generally trust their councils to ensure that buildings they approve meet the building code and are safe to occupy. In a recent poll, Research New Zealand asked New Zealanders whether they were confident that this was the case for (a) commercial buildings and (b) residential buildings in their area.

The Research New Zealand poll of 490 people aged 18 and over was conducted by telephone on 15-23rd February 2012. The maximum margin of error for the sample as a whole is +/- 4.7% (at the 95% confidence level). The data has been weighted to ensure it is an accurate representation of New Zealand's general population. The poll was not taken on behalf of any organization, but as part of Research New Zealand’s monthly survey of attitudes and opinions.

There were two questions (Q18 and Q19) which related to confidence in safety of buildings. The questions asked and the results tables are displayed on the following pages. 

Q18. How confident are you that commercial buildings approved by your local council meet the building code and are safe to occupy?

Q19. How confident are you that residential buildings approved by your local council meet the building code and are safe to occupy?

Options for both questions:     Confident
very confident
not confident
not at all confident
don’t know
refused

Table A 
This table shows the results for the 490 respondents when split into three regions: Auckland, Wellington/Wairarapa, and Canterbury. In this table the two options “Confident” and “very confident” have been combined. 
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Percentage that are confident or very confident that commercial/residential buildings approved by councils
meet the building code and are safe to occupy.

Total Auckland ~ Wellington/Wairarapa Canterbury
Base™ = 490 125 51 75
% % % %
Commercial buildings 65 74 67 44
Residential buildings 71 64 82 57

*Unweighted base
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Margin of error for difference in a single question

(p1+p2) = (P1—p2)?

MOE(py — p2) = 1.96 x i
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Margin of error for difference between two polls

MOE(p2 — p1) = 1.96 x (M + M)
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Overgrown berms in Mt Albert which were previously

‘mowed by council contractors.

Picture/ Sarah Ivey

Herald-]

Auckland Council has recently
decided to stop mowing the grass
onroad-sidebermsin theold
Auckland City region. Itsaysthe
move will save $3 million a year
and other parts of Auckland
never had this service. Do you:

59.2%

- Source:Herald-DigiPoll survey of 500 people.
October 16-17. Margin of error 44%/ Herald graphic

Poll backs no-mow policy

Support for mow-your-own highest outside old central suburbs area, survey finds

Mathew Dearnaley
mathew.dearmaley@nzherald.conz

ost Aucklanders, with the

exception of central

suburbs dwellers, appear

to support the contro-
versial council decision to stop mow-
ing roadside berms.

A Herald-DigiPoll survey of 500
Aucklanders has found 59.2 per cent
support across the Super City for the
decision and 341 per cent opposition.

Women were more in favour than
men, by 63.2 per cent to 54.9 per cent.

Support ranged from 60 per cent
to 701 per cent in areas covered by
six “legacy” councils other than the
former Auckland City, where it fell to
436 per cent.

That compared with
46.3 per cent in the cen- '
tralarea who disagreed
with the decision to
stop mowing berms,
and 10.1 per cent who
said they didn't care.

Theirs was the
only area where coun-
cil contractors pre-
viously mowed berms,
at an annual cost of about
$3 million.

Mayor Len Brown said in defence
of the decision — after it became a
hot election issue — that extending
the practice to all of the region would
cost $12 million to $15 million.

Mr Brown said this week, in re-
sponse to the poll findings, that ex-

3,1‘
nzherald.co.nz
See our previous

coverage on the berm
ssue: http

panding the  service

“would have cost rate-

payers millions of
dollars to provide
something most
people never had,
never missed and
never wanted”.

But Waitemata
councillor Mike Lee,

one of three from areas

of the old Auckland City

who opposed the decision,

said the council should not take the
findings as vindication of it.

He said the council should heed
discontent from the central district,
where residents’ rates had paid for
berms to be mowed, given that it was
earmarked for the greatest intensifi-

cation. ‘It would seem the council is
relying on people in intensified hous-
ing to go out and buy a lawnmower
to mow the berm that the council
owns,” he said.

Instead of simply getting rid of
private-sector ~ contractors  “who
charged the council a packet of
money’, the city should have consid-
ered cutting costs such as by making
mowing berms a staff activity or
invitng a bid from Student Job
Search.

Auckland Transport has granted 21
applications for exemptions to the
council's new policy, such as from
people too elderly or infirm to mow
berms outside their homes, and has
turned down 20 other requests while
still assessing 70 more.
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Table 4:

Q18. The next few questions are on a different range of topical issues, the first concerning building standards
and your local council. How confident are you that commercial buildings approved by your local council meet
the building code and are safe to occupy?

Upper North Lower/Central

Total Island North Island South Island

Base” = 490 215 108 167

% % % %

Very confident 16 14 20 15
Confident 49 57 41 4
Not confident 21 17 22 25
Not at all confident 7 5 6 12
Don't know 7 6 1" 6
Refused 1 1 0 1

Total 100 100 100 100

Total may not sum to 100% due to rounding.
*Unweighted base.
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Table 2:

Q18. The next few questions are on a different range of topical issues, the first concerning building standards
and your local council. How confident are you that commercial buildings approved by your local council meet
the building code and are safe to occupy?

Very confident 16

Confident 49 58 47 43
Not confident 21 18 19 26
Not at all confident 7 2 7 "
Don't know 7 5 8 7
Refused 1 1 1 0
Total 100 100 100 100

Total may not sum to 100% due to rounding.
*Unweighted base.
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Table 8:

Q19. And when it comes to residential housing? IF NECESSARY: How confident are you that residential
buildings approved by your local council meet the building code and are safe to occupy?

NZ
Total European/Pakeha Maori/Pacific Other

Base™ = 490 349 59 82

% % % %

Very confident 18 17 22 17
Confident 53 54 44 57
Not confident 20 21 22 18

Not at all confident 5 5 5 4

Don't know 4 3 4 4

Refused 1 1 2 0
Total 100 100 100 100

Total may not sum to 100% due to rounding.
*Unweighted base.
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Table 9:

Q19. And when it comes to residential housing? IF NECESSARY: How confident are you that residential
buildings approved by your local council meet the building code and are safe to occupy?

Upper North Lower/Central

Total Island North Island South Island
Base” = 490 215 108 167
% % % %
Very confident 18 16 21 18
Confident 53 55 58 47
Not confident 20 21 14 23
Not at all confident 5 4 5 7
Don't know 4 4 2 4
Refused 1 1 0 1
Total 100 100 100 100

Total may not sum to 100% due to rounding.
*Unweighted base.
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