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Elements of Statistical Investigations

Every statistical investigation requires the identification of several elements:
® Research Question
® What is the goal of the investigation?
® Variables
® What are the response and explanatory variables?
® Parameters
® What specific population summary values do we want to estimate?
O Statistics

® What values will compute from the sample to estimate parameters?

Prof. Wells Elements of Statistical Investigations



Elements of Statistical Investigations

Every statistical investigation requires the identification of several elements:
@ Inference Tool
® |s a confidence interval or hypothesis test more appropriate?
® Conditions for Inference
® Given the method, does the sample satisfy the conditions for theory-based inference?
@ Formula for Standard Error
® What is the specific formula for standard error of the statistic?
® Reference Distribution

® What distribution should be used to calculate critical values and p-values?
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Example: 1 - 4

Radon is a naturally occurring element that often can accumulate in below-ground floors of
homes. Prolonged exposure to Radon may increase the risk of lung cancer. The
Environmental Protection Agency (EPA) wishes to study the prevalence of high levels of
radon in lowa basements.

To do so, they investigate 200 randomly selected homes in lowa, and measure the levels of
radon in the lowest floor of each home. The study found that 140 of these homes had
levels of radon exceeding the EPA action level of 4 pCi/L.
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Example: 1 - 4

Radon is a naturally occurring element that often can accumulate in below-ground floors of
homes. Prolonged exposure to Radon may increase the risk of lung cancer. The
Environmental Protection Agency (EPA) wishes to study the prevalence of high levels of
radon in lowa basements.

To do so, they investigate 200 randomly selected homes in lowa, and measure the levels of
radon in the lowest floor of each home. The study found that 140 of these homes had
levels of radon exceeding the EPA action level of 4 pCi/L.

® Research Question:
® Variables:

© Parameters:

O Statistics:
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Example: 1 - 4, Solutions

Radon is a naturally occurring element that often can accumulate in below-ground floors of
homes. Prolonged exposure to Radon may increase the risk of lung cancer. The
Environmental Protection Agency (EPA) wishes to study the prevalence of high levels of
radon in lowa basements.

To do so, they investigate 200 randomly selected homes in lowa, and measure the levels of
radon in the lowest floor of each home. The study found that 140 of these homes had
levels of radon exceeding the EPA action level of 4 pCi/L.

® Research Question: What is the prevalence of high levels of radon in lowa?
@® Variables: Radon level (quant.); high-level of radon (binary cat.)
© Parameters: proportion p of homes with high level of radon

O Statistics: proportion p of homes in sample with high level of radon
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Example: 5 - 8

Radon is a naturally occurring element that often can accumulate in below-ground floors of
homes. Prolonged exposure to Radon may increase the risk of lung cancer. The
Environmental Protection Agency (EPA) wishes to study the prevalence of high levels of
radon in lowa basements.

To do so, they investigate 200 randomly selected homes in lowa, and measure the levels of
radon in the lowest floor of each home. The study found that 140 of these homes had
levels of radon exceeding the EPA action level of 4 pCi/L.

@ Inference Tool:

® Conditions for Inference:
@ Formula for Standard Error:

® Reference Distribution:
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Example: 5 - 8, Solutions

Radon is a naturally occurring element that often can accumulate in below-ground floors of
homes. Prolonged exposure to Radon may increase the risk of lung cancer. The
Environmental Protection Agency (EPA) wishes to study the prevalence of high levels of
radon in lowa basements.

To do so, they investigate 200 randomly selected homes in lowa, and measure the levels of
radon in the lowest floor of each home. The study found that 140 of these homes had
levels of radon exceeding the EPA action level of 4 pCi/L.

@ Inference Tool: Confidence Interval

@® Conditions for Inference: At least 10 successes and 10 failures

@ Formula for Standard Error: SE(p) = b1=p)

n

@ Reference Distribution: N(0, 1), the standard Normal
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