AP Statistics

1.12 Potential Problems with Sampling 1.12 Notes

Random sampling from 1.11 uses chance to avoid systematically favoring certain
individuals. Even so, the way a sample is obtained or the way responses are collected
can push an estimate consistently too high or too low.

Write your questions
and thoughts here!

This topic is about what happens when the sampling method itself pushes the estimate
in one direction (bias!). The AP Exam expects you to name the source of bias AND
explain how it could affect the estimate.

What Is Bias?
THE SPEEDY SPEEDOMETER

Mr. Kelly’s old car has a speedometer that reads 4 mph low. Every trip, every
time. When it shows 60, he is actually going 64. The error is not random. It
always misses in the same direction.

A sampling method can act the same way. If the way we select the sample keeps
producing estimates that are too large (or too small), the method is biased.

Bias — a systematic error in the sampling procedure that results in a statistic
being consistently larger or consistently smaller than the parameter the statistic
is used to estimate.

CAREFUL Bias describes the METHOD, not one unlucky sample. And a bigger sample
does NOT fix a biased method. It just gives a more precise wrong answer.

Voluntary Response Bias
SOUND OFF WITH KVNT

Local station KVNT (“where viewers come to vent”) posts an online poll: “Should
the city triple parking fines downtown?” Overnight, 2,300 people respond and
89% say no. Who took the time to vote? Mostly drivers still mad about their last
ticket. People without strong feelings scrolled right past.

Voluntary response bias — a bias that may occur when a sample consists entirely
of volunteers. People with strong opinions, often negative ones, are the most
likely to respond.

Undercoverage Bias
THE 8 A.M. BUS

The Maplewood Transit Authority wants rider opinions on adding late night bus
service, so it surveys passengers on weekday 8 a.m. buses. Night shift workers
and weekend riders, the people most likely to want late night service, were
never on those buses to be asked.

Undercoverage bias — may occur when the sampling method fails to include part
of the population, or a part of the population is less likely to be selected based
on the sampling method.
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Write your questions
and thoughts here!

Nonresponse Bias

MOWTOWN’S MISSING CUSTOMERS

Mowtown Lawn Care emails a satisfaction survey to a properly selected SRS of
1,500 customers. Only 130 reply, and most replies include a complaint. Customers
who are perfectly happy (or just busy) hit delete. The sample was selected
correctly. The problem is who answered.

Nonresponse bias — may occur because of a failure to obtain responses from
some individuals chosen to be sampled. The respondents and nonrespondents
could differ significantly in ways that are important to the study.
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CAREFUL Undercoverage: never had the chance to be selected. Nonresponse:
selected, but gave no answer. The exam loves this distinction.

Response Bias

PLAQUE TO THE FUTURE

The dental office Plaque to the Future asks every patient, “How many times per
week do you floss?” Patients answer... generously. Self-reported answers drift
toward what sounds good, so the estimate lands above the truth.

Wording can push answers too. Compare “Do you support building a new
landfill?” with “Do you support building a foul-smelling landfill near local homes?”
Same decision, very different results.

Response bias — may occur when responses to a survey tend to differ from the
“true” value in one direction. Examples include confusing or leading questions
(question wording bias) and self-reported responses. People with especially
positive experiences may also be more likely to respond.

Response bias can also happen when measurements are consistently off in one
direction, such as a scale that always reads 2 pounds too high.

CAREFUL Response bias comes from the answers people give. Nonresponse bias

comes from the people who never answer. Don’t let the names trick you.



Write your questions
and thoughts here!

Nonrandom Sampling Methods
CLIPBOARD AT THE CO-OP

A reporter stands outside Sprout Route, the organic grocery co-op, and asks
shoppers whether the city should ban plastic bags. It is quick and easy, and it

samples exactly the people most likely to say yes.

Nonrandom sampling methods — methods such as convenience sampling or
voluntary response sampling that introduce potential bias because they do not

use random chance to select the individuals.

Convenience sample - a nonrandom sample made up of individuals who are

easiest to reach.

Example:

Mr. Brust and Mr. Kelly want to estimate the proportion of FlippedMath students who

watch lesson videos at 2x speed.

Mr. Brust: “I put a poll on the website: “‘Watch at 2x? Click here and brag about

it!” 400 responses in one day.”

Mr. Kelly: “Four hundred students bragging is not a sample, it’s a fan club. |

emailed an SRS of 200 students instead.”
Mr. Brust: “And how many replied?”
Mr. Kelly: “...Thirty-one.”

(a) Name the potential source of bias in Mr. Brust’s method.

(b) Name the potential source of bias in Mr. Kelly’s results.

Bias Diagnosis Checklist
*
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one way?

Is the statistic likely too high
or too low?

~( Yer Tip:  Use this checkist to identify the
g e source and likely direction of bias.

(c) Mr. Brust’s poll shows that 85% of respondents watch at 2x speed. Is 85% likely an
overestimate or an underestimate of the true proportion of all FlippedMath

students? Explain.
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1.12 Potential Problems with Sampling

Use the given scenarios to answer the questions.

1. Identify the most likely source of bias in each situation (voluntary response, undercoverage,
nonresponse, or response bias).

(a) A morning news show asks viewers to text YES or NO: “Should the state eliminate the annual

vehicle inspection requirement?” More than 12,000 viewers text in.

(b) A polling firm estimates citywide opinion on a zoning change by knocking on doors on
weekdays between 10 a.m. and 2 p.m.

(c) A university mails a survey about donation plans to an SRS of 500 alumni. Only 62 surveys are
returned.

(d) A survey asks residents, “Do you agree that the city should raise pool admission prices yet
again?”

2. The Kettleton Art Museum wants to estimate visitor satisfaction. It considers two plans. Plan A:
push a survey notification to all users of the museum’s mobile app. Plan B: email a survey to an SRS of
400 ticket buyers, of whom 44 respond.

(a) Which plan suffers primarily from undercoverage bias? Explain.

(b) Which plan suffers primarily from nonresponse bias? Explain.

(c) Both plans end up missing people. Explain the difference between how each plan misses them.



3. A school district tests two wordings of a survey question about a proposed homework free weekend
policy. Version 1 asks, “Do you support giving students homework free weekends?” and gets 61%
support. Version 2 asks, “Do you support homework free weekends, even if it means students fall
behind?” and gets 34% support.

(a) Identify the type of bias illustrated by the difference in results.

(b) Which version is more neutral? Explain what makes the other version leading.

4. Streamly, a video streaming app, asks an SRS of users, “How many hours did you stream last week?”
The mean of the self-reported values is 9.4 hours. Server logs for the same users show a true mean
of 14.1 hours.

(a) Identify the source of bias.

(b) Using the definition of bias, explain whether this method produces a statistic that is
consistently larger or consistently smaller than the parameter.

5. An online poll on a commuter blog finds that 78% of respondents oppose a new toll on the SunBrust

Bridge. Explain why voluntary response bias likely makes 78% an overestimate of the opposition
among all commuters.

6. A city council member wants residents’ opinions on a stricter leash law that would require dogs to
remain leashed in all public parks, including dog parks, so she surveys dog owners at the Bark
District dog park on Saturday morning.

(a) Name the sampling method the council member used.

(b) Explain how this method introduces potential bias, including the likely direction of the bias.

(c) Describe a sampling method that avoids this source of bias.
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1.12 Potential Problems with Sampling

Choose the BEST answer.

7. Which of the following best describes bias in a sampling method?

(A) Any sample whose statistic is not exactly equal to the parameter
(B) An error caused by selecting a sample that is too small

(C) A systematic error that results in a statistic being consistently larger or consistently smaller than the
parameter it estimates

(D) A mistake made when recording or entering the data values

8. Mr. Bean wants to know how students feel about his new grading policy. He leaves a stack of comment
cards on his desk and invites students to fill one out if they feel like it. Most of the cards he receives are
angry. Which source of bias is most likely present?

(A) Voluntary response bias
(B) Undercoverage bias

(C) Nonresponse bias

(D) Question wording bias

9. A city wants to estimate how satisfied all residents are with its parks. The parks department selects an SRS
of registered users of its Parks & Rec mobile app and surveys them. Which statement is true?
(A) Voluntary response bias is present because app users volunteered to download the app
(B) Nonresponse bias is guaranteed because some selected users will not answer
(C) There is no potential for bias because an SRS was selected
(D) Undercoverage bias is possible because residents without the app cannot be selected

10. Mr. Sullivan emails a survey about a proposed trip fee to an SRS of 150 band parents. Only 19 reply, and
most who reply are opposed to the fee. Which source of bias is most likely present?
(A) Undercoverage bias, because only 19 parents were sampled
(B) Nonresponse bias, because parents who did not reply may feel differently than those who did
(C) Voluntary response bias, because the parents chose to have children in band
(D) Response bias, because the question was confusing
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11. A county wants to estimate support for a new windmill farm. Which question wording is most likely to
produce response bias?

(A) “Do you support or oppose the proposed windmill farm on Route 9?”

(B) “What is your opinion of the proposed windmill farm site?”

(C) “Some residents support and some oppose the windmill farm. Where do you stand?”

(D) “Do you support building an unsightly windmill farm that could lower your home’s value?”

12. Spudsy’s, a meal kit company with 40,000 subscribers, wants to estimate overall customer satisfaction.
Which plan is LEAST likely to produce a biased estimate?

(A) Select an SRS from the complete subscriber list and follow up repeatedly with those who do not
respond

(B) Post a survey link on the company’s social media accounts

(C) Survey customers who call the customer service line during one week

(D) Include a comment card in each box and tally the cards that are mailed back

1.12 Test Prep: FRQ

13. The town of Cedar Falls is deciding whether to convert Main Street into a pedestrian-only plaza. To gauge
support, the town posts a survey link on its social media accounts. The survey asks, “Do you support creating a
safer, more welcoming downtown by closing Main Street to cars?”

(a) Identify and describe one potential source of bias in how the respondents are obtained.

(b) Identify and describe one potential source of bias in how the question is worded, and state the likely
direction of its effect on the estimated support.

(c) The town scraps the plan and instead mails the survey, with neutral wording, to an SRS of 1,200
residents. Only 210 surveys are returned. Name the potential source of bias that remains, and describe one
action the town could take to reduce it.
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