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'!'h!Js far

= We established that the mean has a
sampling distribution that is known
» A sempling distribution is the theoretical
distribution of taking repeated =amples of
smilar siz= n
= The mean and variance of the sampling
distribution is equal to
= i the population parameter
m ﬂifn

Thus far

« I can take a random sample of the
population

= And compare it to a theoratical sampling
diskribution
« Basad on the population
« or a hypothesized population

= I will place the comparison ina
probabilistic framework — due to

sampling error

_:L Thus far -

= I place it in a probabilistic framework to
= Place a bound of arror or confidence
interval arcund my estimate
» Or to see how likely or unlikely it is

my samiple estimate compares to a
hypothesized value

Confidence Interval

= Suppose I am concerned about the
quality of drinking water for people who
use wells in a particular geug'alﬁnt area

= I will test for nitrogen, as Mitrate+Nitrite

= The U5, EPA sets a MCL of 10 mg/] of
Mitrate/ Nitrite (MCL=Maxirnum
contaminant level)

= Below the threshold is considered
safe

i Water Quality Example

= Let’s say there are 2,500 houssholds in
the area

w I could try to test them all, but at £50 a
test it would cost £125,000 and weeks
of work

= S0, [ decide to take 50 well water
samples, and test for the presence of
nitrogen




Water Quality Example

u My sampl=
s n= 50
s Mean = 7 mg/i
s 5= 3 mgl
» Sandard mrror = 305007 = 424

s The sample provides an estimat= — Point
Estimale, a sngle vale= computed from 2 =ample=
and us=d to estimate the valee= of the target

pegulation. (Def7_1 p339)
» y and s are point estimates of population
mean = and population varianos T respectively.

i_\h'ater Quality Example

= But I know other possible samples
would have vielded a slightly different
mean level

= I would like to place a bound of error
around the estimate

Water Quality Example

» I need to think of my sample as one of
many possible samples
» I know from our work on the Normal
curve that a z-value of £1.96
corresponds to 95 percent of the values
» & z-value of 1.96 is associabed with a
probability of .475 on one side of the

normal curve
= 2 times that value yields 95%

__* Water l[]_ll.lellit'; Example

= If I think of my sample as part of the
sampling distribution

= I can place a £1.95(standard error)
around my estimate

= Like this:
o 7+1.96(,424)
» F2.832
» 0168 to 7.B32

Why did I use the standard
error in my formula?

=« I am asking the guestion about the
mean level of nitrate-nitrite in the

wells in the area

« [ want some sense of how well my
sample estimates the population

= If it is drawn randomly it will
represent the population

= Plus some sampling error

Why did I use the standard
i error in my formula?

= I need to think of my sample as one of the
many possible samples I could have taken
= A 95% confidence interval means that
» If I would have taken all possible
samples
» And clovlated a confidence interval for
sach one
= 95% of them would have contained the
true population parameter




To construct a confidence
* interval we need

= An point estimator
» A sample and a sample estimate wsing
the estimator
= Knowledge of the Sampling Distribution
of the point estimator
» Standard Error
» The form of the sampling distribution

To construct a confidence
i_intfenral we need

= A probability kevel we are comifortable with -

haw mudh c=rtainty. It's abo calie=d
*Conflidenc= CoefMicient™ in bookl on page= 343.

n & refers o the combined ar=a to the right
amd |=fT of our inke=rval

s AB5% CI. Has

sxz=1-.55=.05

» = refers to the probability of being
wrong in our confidence interval

To construct a Confidence
* Interval
= An point estimator B, e
w Y {0
= A zample and a » A particular
sample estimate sample which is
using the estimator :':;: :F'h“"’
caleulate =

Interval

__* To construct a Confidence

s Knowledge of the s Sampling
Sampling Distribution Distribution of the
af the ==timatar mean
w Stardand Errar w %5f4dn
m The= form of the » Distributed

sampling distribution normally

» A probabality level we s 95%: C.L or =

are camflortable with — .05

how much certainty

What is a Confidence
Interval?

m It is an interval estimate of a
population parameter

» The plus or minus part is also
known as a Bound of Error

» Placed in a probability framework

What is a Confidence

i Interval?

= We @lculate the probability that the
estimation process will result in an
interval that contains the true value of
the population mean

« If we had repeated samples

» Most of the C.1.s would contain the
population parameter

= But not all of them wiill




