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Foundations 11 Unit 4: Lesson 6

Confidence Intervals [5.6]

Key Ideas

e |t is often impractical, if not impossible, to obtain data for a complete
population. Instead, random samples of the population are taken,
and the mean and standard deviation of the data are determined.
This information is then used to make predictions about the population.

e When data approximates a normal distribution, a confidence interval
indicates the range in which the mean of any sample of data of a given
size would be expected to lie, with a stated level of confidence. This
confidence interval can then be used to estimate the range of the mean
for the population.

e Sample size, confidence level, and population size determine the size of
the confidence interval for a given confidence level.

Need to Know

» A confidence interval is expressed as the survey or poll result, plus or
minus the margin of error.

¢ The margin of error increases as the confidence level increases (with a
constant sample size). The sample size that is needed also increases as
the confidence level increases (with a constant margin of error).

» The sample size affects the margin of error. A larger sample results in
a smaller margin of error, assuming that the same confide ce level is
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- A sample of 1000 is considered to be accurate to within =3.1%,
A9 times out of 20.)- Cogﬁdﬂmu \e\td =q 52

- A sample of 2000 is considered to be accurate to within =2.2%,
19 times out of 20.

- A sample of 3000 is considered to be accurate to within =1.8%,
19 times out of 20.
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The Effect of Sample Size on Marpin of Error and Size of Confidence Interval

The 2011 Canadian federal election took place on May 2™ 2011. A large number of opinion
polls were conducted in the days leading up to the election.
( link: hnp:/!cn.wikipedia.orglwikifOpinjon ﬁpollingﬁin__thc_Canadian_federalhclcctionL20l1 )

The table below gives the results of four of these polls. The data represents the percent of the
sample who would cast their vote for cach party. Some of the results do not add up to 100%

because votes for minor parties and independents are not include lin the table. _ °
The results are accurate to the stalcd@in ofe Con)qo(wu, [ﬂ,d = QS/.,
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l?::mg D;::ilof in Con Lib NDP BQ Green of
ample Error

Harris
Decima Apr 27 1011 35% 22% 30% 5% 7% +3.1% .

s | aor29|| 2197 | 378 | 100 8% 6% | 4% | 229

Nanos
R ch Apr 30 1048 [|37.0% | 22.7% 30.6%| 55% | 329 +3.0%

0s |
R sl May 1)\ 2699 |33.9% | 210% (|3129 6.4% | 6.0% | \e1 5

a) Look at the columns for Number in Sample and Margin of Error,
How does the sample size affect the margin of error?

swaler fhe sampt 3i2e ) e bigope e, waargin o ewor

b} For each polling firm, calculate the %8 confidence
voters who would vote for the New Democratic Part
How does sample size affect the range of values in t

interval for the percent of Canadian
y (NDP) and complete the table.
he confidence interval?

Yo i\ Veppers 19 haes
F\) Polling Firm | 4%zs Confidence Interval & ra“}"\:;\ 4} 20, or
\® Harris Decima WhE3\, = 2697 o BNY N Y of e firt

AngusReid | 330 4 999 = %% b 39.2%

Nanos Research 3043 T o 1.6/
EKOS Rcscarcu 3371139 = M7 o[33%
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Unit 4: Lesson 6
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¢) For each polling firm, calculate the 95% confidence interval for the percent of Canadigy
voters who would vote for the Conservative Party and complete the tab below.

Polling Firm | Confidence Interval€onservative | Confidence Interyal NDP |
Harris Decima 3543\ = 3199 3 38.9% | 6% 4o 33.0%  doles
AngusReid = | 394 99 ¢ 3482 b 3.2% | 21.3% i 25, 27 ]o
- Nanos Research N2 3 = 3"'% Io 4o% 6L N 33&2@
EKOS Research 239+ % = 22.\%2 Ao ISy 22497 & 352&&(

i) In which of the polling firms is there no overlap of percents in the confidence
intervals? 'Nams .

In this case, since there is no overlap, we can say with 95% confidence
that the percent of Canadian voters who will vote Conservative is
greater than the percent of Canadian voters who will vote NDP.

Foundations 11

ii) In which of the polling firms is there an overlap of percents in the confidence
intervals? a9 Hha eest

In these cases, since there is an overlap, we cannot say with 95% confidence
that the percent of Canadian voters who will vote Conservative is

greater than the percent of Canadian voters who will vote NDP.

d) In which of the polls can w, say with 95% confidence that the

P will receive
a higher percent of the vo# than the Liberal Party?

&) In whici of the polls can we say with 95

confidence that the Bloc Quebecois
will rgéeive a higher percent of the vote

an the Green Party?
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Foundations 11 Unit 4: Lesson 6

Example 2:
In order to determine the mean mass of a type of chocolate bar produced at a factory,
sampling is done and the following statement is made by the company. n (
18 Moo

* The mean mass of chocolate bars produced at our factory is 100.4 grams * (0.4 grams.

The results are accurate |8 times out of 2\/!!,” Q0% conh donce level

a) Determine the confidence level, b) Determine the confidence intcr;al-.

. - oz - .
18 fnes o 4 20 = 1 ooy 0y < ooy s 100.55

¢) State the margin of error.
Tolg
d) Isit likely that the mean mass of chocolate bars produced at this factory is 99.5 grams?
fain.
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e) Is it possible that the mean mass of chocolate bars produced at this factory

is 99%8? Explain. _ .
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