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Math 140 
Introductory Statistics

Professor Bernardo Ábrego
Lecture 5

Sections 2.4, 4.1

Example (p. 91)

According to the table on page 87, the death rates 
per 100,000 residents from cancer are approximately 
normal, with mean 196 and SD 31. The middle 90% 
of death rates are between what two numbers?

Example (p. 91)

According to the table on page 87, the death rates 
per 100,000 residents from cancer are approximately 
normal, with mean 196 and SD 31. The middle 90% 
of death rates are between what two numbers?
Unstandardize z = -1.64485 and z = 1.64485

So the middle 90 of death rates are between 145.009 
and 246.99 deaths per 1000,000 residents

x = mean + z ¢ SD = x + z ¢ SDx = mean + z ¢ SD = x + z ¢ SD

x = 196 + (¡1:64485)(31) = 145:0096x = 196 + (¡1:64485)(31) = 145:0096

x = 196 + (1:64485)(31) = 246:990x = 196 + (1:64485)(31) = 246:990

Sample surveys and experiments
Most of what we’ve done so far is data exploration—ways to 
uncover, display, and describe patterns in data. Unfortunately, 
these patterns can’t take you beyond the data in hand. With 
exploration, what you see is all you get. Often, that’s not 
enough.

Pollster: I asked a hundred likely voters who they planned 
to vote for, and fifty-two of them said they’d vote for you.
Politician: Does that mean I’ll win the election?
Pollster: Sorry, I can’t tell you. My stat course hasn’t gotten 
to inference yet.
Politician: What’s inference?
Pollster: Drawing conclusions based on your data. I can tell 
you about the hundred people I actually talked to, but I don’t 
yet know how to use that information to tell you about all the 
likely voters.
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Sample surveys and experiments

Methods of inference can take you beyond 
the data you actually have, but only if your 
numbers come from the right kind of process. 
If you want to use 100 likely voters to tell you 
about all likely voters, how you choose those 
100 voters is crucial. 
The quality of your inference depends on the 
quality of your data; in other words, bad data 
lead to bad conclusions. 

4.1 Why Take samples, 
and How Not To.

Population: Set of people or things we want to 
study.
Unit: Individual element of the population.
Population Size: Number of units.

Sample: set of units that you do get to study.
Census: collecting data on the entire 
population.

Census Versus Sample
Discussion. D1

In which of these situations do you think a census is 
used to collect data, and in which do you think 
sampling is used? Explain your reasoning.

a. An automobile manufacturer inspects its new 
models.
b. A cookie producer checks the number of chocolate 
chips per cookie.
c. The U.S. president is determined by an election.
d. Weekly movie attendance figures are released each 
Sunday.
e. A Los Angeles study does in-depth interviews with 
teachers in order to find connections between nutrition 
and health.

Discussion

You want to estimate the average number of 
TV sets per household in your community.

a. What is the population? What are the units?
b. Explain the advantages of sampling over 
conducting a census.
c. What problems do you see in carrying out 
this sample survey?
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Bias: A problem with survey data.

A sampling method is biased if it tends to give 
samples in which some characteristic of the 
population is overrepresented or under-
represented.

Bias: (dialogue page 222)

Bias: (dialogue page 222) Sample Bias
Size bias: Larger units are more likely to be included.
Voluntary Response Bias: Those who care about the 
issue respond.
Convenience Sample Bias: Units are chosen 
because of convenience.
Judgment Sample Bias: Units are choses according 
to the judgment of someone (expert)

An Unbiased Sample Method requires that all units in 
the population have a chance of being in the sample.
A sampling frame is the list of units you use to create 
the sample. “bad frame, bad sample”.
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Sample Bias Discussion
D4. Identify the type of sampling method used in each of these 
surveys. Would you expect the estimate of the parameter to be 
too high or too low?

a. You use your statistics class to estimate the percentage of 
students in your school who study at least 2 hours a night.
b. You send a survey to all people who have graduated from 
your school in the past 10 years. You use the mean annual 
income of those who reply to estimate the mean annual 
income of all graduates of your school in the past 10 years.
c. A study was designed to estimate how long people live 
after being diagnosed with dementia. The researchers took a 
random sample of the people with dementia who were alive 
on a given day. The date the person had been diagnosed 
was recorded, and after the person died the date of death 
was recorded.

Sample Bias Discussion

D5. You want to know the percentage of voters who 
favor state funding for bilingual education. Your 
population of interest is the set of people likely to vote 
in the next election. You use as your frame the phone 
book listing of residential telephone numbers. How 
well do you think the frame represents the 
population? Are there important groups of individuals 
who belong to the population but not to the frame? To 
the frame but not to the population? If you think bias 
is likely, identify what kind of bias and how it might 
arise.

Response Bias

Non-Response Bias: You get no data or not 
enough data. e.g. 80% of people contacted 
refuse to answer a Survey
Questionnaire Bias: Arises from the way the 
questions are asked.
Example.

I would be disappointed if Congress cut its 
funding for public television.
Cuts in funding for public television are 
justified as part of an overall effort to reduce 
federal spending.


