Math 113 section 1-6 Instructor: M.Xiao

Announcement

Help sessions
Wednesday 4:00-5:00PM at L awson 221.

« The Third Hour Exam:
April 4, Friday in class.

March 21, 2008

Margin of Error

Themargin of error announced by most national
samples says how closeto thetruth about the
population the sampleresult would fall in 95% of all
samplesdrawn by the method used to draw thisone
sample

We say that we have 95% confidence that thetruth
about the population lieswithin themargin of error.

Example
“ A new poll showsthat 60% of all Americans approve

of theway the president ishandling his office. The
margin of error for the poll isplusor minus3%”

It means:

thetrue percentageisalmost certain (95%) to be
within the 57%-63% range.

The Quick Method for Margin of
Error

Use the sample percent from asimple random
sample of sizen to estimate an unknown population
percent. The margin of error for 95% confidenceis
roughly equal to 1004/n

Example

A poll asked 956 licensed drivers whether they supported a
nationwide lowering of the drunk driving limit to 0.08% BAC
(blood alcohol content), and 72% said they did. Use the quick
method to estimate the margin of error for conclusion about all
Licensed drivers.
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Sample Proportion

Question: what isthe percentage of Americans approve
of theway the president ishandling hisoffice?

The number of Americans who say yes

Trueproportion = Total of all Americans

Thentmber-of-sampteswho-say-yes—
Sample proportion =
sample size
In our textbook [P standsfor true proportion.

P standsfor sample proportion.




An Example

Suppose you conduct a telephone poll of 1250 people,
asking them whether or not they favor mandatory
sentencing for drugrelated crimes. If 580 people say
“ yes” what isthesample proportion P of peoplein

Old Exam Question

A random sample of 300 car ownersin Louisville indicated
that 36 had full insurance coverage on glass breakage for
their car, with no deductible amount. In this example,
What is thesample proportion?

favor of mandatory sentencing? __A.83%
36
. B. 36% : 2 —012=
Answer: p=—]580250 =.464 = 46.4% — 7 Answer: a0 12=iz%
_C.83%
Standard Deviation of Sample
Example

Proportion

For agiven sample size n, the sample proportion
«varies with the sample
«iscloser to anormal distribution when n islarge
- the mean isthe true proportion  p

- the standard deviation of the sampling distribution is
_ [pap

S .
P n

Suppose you conduct a telephone poll of 1250, asking
them whether or not they favor mandatory sentencing
for drug related crimes. If the true population proportion
isp=45%, what isthe standard deviation of the
sampling distribution?

Answer:

_ [p@-p) _ \/45& 049 _ _ ‘
s, = = =,/00198=0.14071247
*Y n 1250
=140%

Confidence Intervals

Choose an SRS of sizen from alarge population that
contains an unknown percentp of successes. A 95%
confidenceinterval for p is

552 [P0 D
n

Here f) isthe proportion of successesin the sample. Both p and
P are measured in percent.

px gj p(ln' P =630%:+ zv’ 6.36%(- 6.36%) _ 636%+0.94%=542% t07.30%

Example: Risky Behavior in the
Ageof AIDS

The National AIDS Behavior Surveysinterviewed arandom
sample of 2673 adult heterosexuals. Of these, 170 had more
than one sexual partner in the past year. The sample proportion
who admit to multiple partnersis

~ 170

p=—-=6.36%

2673

A 95% confidenceinterval for the proportion p of all adult
heter osexualswith multiple partnersistherefore

2673




Old Exam Question

In asample of 1100 votersin a 2-candidate race, 55% say
they intend to vote for the Democrat candidate. What is
the 95% confidence interval for the proportion who will
vote for the Democrat?

__A.45%1065% __
b2 pA- p)
_ B.47%1053% - n

_ C.53.5%1t056.5% =550 + 2, | 201~ 55%)
1100

=550 +2" 1.5% =55%2 3%

Population Mean and Sample
Mean

Example: The second hour exam of last spring for math 113 is
Mean = 9.43, standard deviation = 2.91
Population Mean =9.43

If we pick 10 students and calculate the mean, itiscalled a
sample mean.

If the populationisvery large, it is difficult to get the population
mean.

Question: can we use sample meansto approximate the
population mean?

Estimating a Population Mean

Suppose that a population has unknown mean M and known
standard deviation S . Draw asimple random sample of

size n from this population and cal cul ate the sample mean .

A 95% confidenceinterval for the population mean m is

X+2

ek

Example

Example: we continue our previous example:
Mean = 9.43, standard deviation = 2.91

Pretend wedon’ t know the Mean and only know the standard
Deviation 2.91. Now we pick 10 students at random and their
scoreis: 07 09 10 06 05 11 14 08 09 11.

7+9+10+6+5+1:I.+14+8+9+1l_9

Thesamplemean X=

10
Xt2 9+ 2 9+184
»Jn /10

A 95% confidenceinterval for the mean is(7.16, 10.84)

Old Exam Question

Thestandard deviation of thethicknessof screw in a
shipment is0.04 mm. A sample of 16 platesis chosen
and found to have a mean thickness of 2.48 mm. Find
a 95% confidenceinterval for thetrue mean thickness
of platesin the shipment.

__A.247t02.49mm S 004
R+ 2= = 248+ 2 =2.48+0.02
_ B.240t02.56 mm n e

« Instructional class meets
Monday and Friday 8:00-8:50 AM.

* Recitation sessions meet:

esection 1 Tues 8:00AM, NKRS 156
e section 2 Wed 8:.00AM, AG 153
e ection4 Tues 9:00AM, NKRS 156
e section 6 Tues 10:00AM, NKRS 156




