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© What is statistics/biostatistics?

e Populations and Samples
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What is statistics/biostatistics?
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Statistics/Biostatistics

@ The use of data to answer scientific questions

@ The discipline of quantifying uncertainty
» Humans are really bad at this. Often our brains see patterns where there

are none!
» Statistics helps us distinguish between pure chance and meaningful

patterns
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Table 2: Neuropsychiatric diagnosis

Figure 1: Published journal article that linked measles vaccines to autism.
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Statistics/Biostatistics

Being statistically literate allows you to. ..

o Sift through the seeming randomness of the world to find potentially
meaningful patterns.

@ Critically interpret scientific research papers and news articles

» What is reliable? What is not?

@ Structure effective scientific research

@ Interpret data and present in a way that non-statisticians can
understand

@ Collaborate with a broad range of scientific investigators

The world is your oyster!
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Populations and Samples
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Populations versus Samples

@ Population: every member of the group of interest
» Ex: women in America

@ In a perfect world, we would collect data on every subject in a
population
@ This is rarely possible. Instead, we draw a sample from the population.
» Ex: randomly survey 20 women from every state in America.
@ We apply statistical inference to the sample to make conclusions
(with a certain level of “confidence”) about the population.

Population Sample

Data Collection

v

r 3

Statistical Inference

BIOS 6611 (CU Anschutz) Fundamental Statistical Concepts Week 1 8/11



Parameters versus Statistics

@ Parameters: Summarize characteristics of an entire population
» Fixed, usually unknown numerical value
» Ex: population mean (u), population variance (o?)

@ Statistics: Summarize charactersitics of a sample
» Changes with sample, known number
» Ex: sample mean (x), sample proportion (p), sample standard deviation

(s)
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Descriptive versus Inferential Statistics

o Descriptive Statistics: Describe the sample
» Do not allow us to make conclusions about population
» Often, use measures of central tendency (sample mean, sample median)
and measures of spread (sample standard deviation)

@ Inferential Statistics: Use sample to make conclusions about
population
» Ex: estimation of population parameters (with some “confidence”),
statistical hypothesis testing
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Point versus Interval Estimates

In inferential statistics, we use the sample to estimate population
parameters with both a single value and a range of possible values:

@ Point estimate: a single value of a statistic.
» Ex: X is a point estimate of

@ Interval estimate: Two numbers, between which a population
parameter is likely to be between.
» Usually have some level of “confidence” (we will discuss confidence
intervals later)
» Ex: (a, b), where a < x < b, is an interval estimate for u. wu is likely to
be in this interval.

BIOS 6611 (CU Anschutz) Fundamental Statistical Concepts Week 1 1/11



	What is statistics/biostatistics?
	Populations and Samples

