
Estimating the Population Proportion
Goals:

• Develop a method of estimating a population parameter given a sample statistic

• Establish the conditions that are necessary to estimate the population proportion.

CLASS NOTES
Questions/Main Ideas

Name _________________________________    Date _____________

Context Usually population parameters are unknown.  We often don't have access to the 
entire population.  Can we estimate an unknown parameter using a sample from 
the population?  Can we go a step further and also assess how accurate we think 
our estimate is?

Background in the binomial 
distribution

Condition:

Recall:  If X follows a binomial distribution (number of successes out of a fixed 
number of trials), then:
μx=n p and σ x=√n p(1−p)

Also, if our number of trials is large enough that we expect at least 10 successes 
and 10 failures, we said that the distribution of X is approximately normal.

The “normal” part is our key to unlock how accurate our estimate is.

Proportion rather than 
count...

Sampling without 
replacement...

Condition:

Sampling without replacement violates the independence condition and the 
condition requiring that the probability for each trial be the same.  How do we 
get around this?  
→ Large sample!  If you are drawing cards out of a deck, yes, the probability of 
drawing an ace changes each draw.  But if you are drawing out of 100 decks, the 
probability may change, but not by much.  
(Population large enough that sampling without replacement can be ignored).

4/52 and 3/51  compared to  400/5200 and 399/5199

Trials are independent We still need our trials to be independent (a requirement for the binomial 
distribution).

Example of probabilities of 
the sample proportion

Suppose that 94% of all crimes are solved (i.e. the criminal is caught).  What is 
the probability that out of 300 crimes, less than 91.31% of them will be solved?

What is the probability that more than 96.69% will be solved?



Big Idea:
(Stare at this for a while...)

If p̂  is within a certain distance of the parameter p, then this is the same as 
saying that p is within a certain distance of p̂ .

Example:  If I am within 7 miles of Chicago, then Chicago is within 7 miles of 
me.

Familiar problem...

(This is the same as finding 
z such that there is a 98% 
chance of being within z 
standard deviations of the 
mean.)

“A randomly chosen p̂  will 
be within 2.33 standard 
deviations of p 98% of the 
time.”

Find z such that 98% of the area under the normal curve is between -z and z.

Big idea again:

There is a 98% chance that a 
randomly chosen p̂  is 
within 2.33 standard 
deviations of p.

→ We can be 98% 
confident that p (which is 
usually unknown) is within 
2.33 standard deviations of 
a randomly chosen p̂ .

If p̂  is within a certain distance of the parameter p, then this is the same as 
saying that p is within a certain distance of p̂ .

Condition:  Our sample must be randomly chosen!

Chance vs. Confidence

Confidence in the method...

If I am about to flip a coin, what is the probability (chance) of the coin landing 
heads-up?

After I flip the coin (you might not be able to see the outcome, but I can), what 
is the probability of the coin being heads-up?

We can be 98% confident that p (which is usually unknown) is within 2.33 
standard deviations of a randomly chosen p̂ .

p either is (100%) or isn't (0%) within 2.33 standard deviations of p̂ , and we'll 
never know for certain which one it is.  We are confident in our method, not in 
any individual sample p̂ .  

→ There is not a 98% chance that p is within 2.33 standard deviations of p̂ .


