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TRANSCRIPT:

This is Dr. Chumney with a brief overview of the basic concepts of statistics.



What are statistics?

UNDERSTANDING STATISTICS

TRANSCRIPT:

First, what are statistics?



UNDERSTANDING STATISTICS

» Purpose
« Organize & understand information
< Facilitate communication

< Answer research questions by indicating what conclusions are justified given
the data collected

TRANSCRIPT:

Statistics are a set of mathematical procedures used to organize, summarize, and interpret
information.

Statistics are the primary form of analyzing and interpreting data collected through
guantitative research studies. In this context, statistics help us to organize and understand
the information contained within the data, communicate our results and characteristics of
our data to others, and answer the research questions that drive the research or motivated
us to collect the data in the first place.



group vs. subgroup

POPULATIONS VS. SAMPLES

TRANSCRIPT:

When we conduct research, we typically have to choose a sample from which to collect
data, so it is important to understand how populations and samples differ.



POPULATIONS

Entire target group we would like to study
< Example Research Question: How do political views of men & women differ?
o Population 1: Men (all men)
o Population 2: Women (all women)
< Populations can be large or small
o Example Populations
 Men (implies all men in existence)
* Adult men in the U.S.
« Adult men in the U.S. who are registered voters
« Adult men in the U.S. who are registered voters in the state of Georgia

< Researcher is responsible for specifying population(s) of interest

TRANSCRIPT:

A population is the entire group that we are interested in, and it includes all of the
members of whatever target group we specify. For example, if we say we are interested in
studying the political views of men, we are implying that we are interested in the views of
all men. Similarly, if we want to study how men and women differ in political views, then
we are interested in both the entire population of men and the entire population of
women.

A population can be quite large or very small. The key to remember is that the population
includes all the members of the group. It is the responsibility of the researcher to specify
who their target population is, and to do so in such a way as to let the reader know how
general or specific that target group really is.



SAMPLES

]|
Subgroup or subset of units/individuals from the population
meant to represent the population we would like to study
< Motivation for Sampling
o Populations vary in size

o Impossible to have complete, accurate list of members (sampling frame) for
some populations

o Not feasible to collect data from all members of some populations (even with a
complete, accurate sampling frame)

Statistics allow us to generalize from a sample to the population

TRANSCRIPT:

Because populations can be so large, we typically rely on samples when we conduct
research. A sample is a subgroup of units or individuals from the population that we want
to study. This smaller group is intended to represent the larger group from which it is
drawn, and this smaller group is called a sample.

Researchers have various reasons for using samples, but they generally boil down to not
having resources to collect data from an entire population.

Using statistics, a researcher can collect data from a sample, analyze those data, and then
generalize those findings to the population from which the sample was selected.



POPULATIONS <~ SAMPLES

statistics allow us to generalize from a sample to the population

/’ THE POPULATlON \
\ THE SAMPLE /

TRANSCRIPT:

This figure illustrates the relationship between populations and samples. We begin by
selecting a population of interest, then we sample from that population, collect data from
the sample, analyze the data, and generalize those results back to the original population.



parameter Vs. statistic, descriptivevs. inferential

TYPES OF STATISTICS

TRANSCRIPT:

There several different categories of statistics. The most important distinctions are
between parameters and statistics, and between descriptive and inferential statistics.



PARAMETERS & STATISTICS

I
Value that describes a population

Value that describes a sample

» Every parameter has a corresponding statistic
< Notation differs
< Calculations may differ

TRANSCRIPT:

A parameter is a calculated value that describes a population. A statistic is a calculated
value that describes a sample. For every parameter (or, for every value that might be used
to describe a population), a corresponding statistic can be calculated for the sample. For
example, we could calculate a mean for a population if we had data from everyone in the
population, and we can calculate a mean for a sample taken from that population.

While corresponding parameters and statistics have the same meanings practically, they
are technically different because they are calculated differently and different notations are
used to refer to them.



DESCRIPTIVE & INFERENTIAL

statistical procedures used to summarize, organize, simplify data

techniques that allow us to study a sample & make generalizations
about the populations from which the sample was selected

» Samples = Problems
« Provide limited information about populations
< Representative of population # microcosm of population
< Sampling Error

the discrepancy, or amount of error, that exists between
a sample statistic & its corresponding population parameter

TRANSCRIPT:

Another important distinction that should be made is between descriptive and inferential
statistics. Descriptive statistics are procedures used to summarize, organize, or otherwise
simplify data. Inferential statistics, on the other hand, are procedures that allow us to
analyze data from a sample and make generalizations or draw conclusions about the
population from which the sample was drawn.

There is, however, one important disadvantage when it comes to using a sample. Even
when every attempt is made to draw a random sample so that it will represent the
population, odds are that it does not constitute a perfect microcosm of the population.
Because of this, we have to accept that every time we analyze data from a sample instead
of a population, we are introducing sampling error. Sampling error is the discrepancy or
amount of error that exists between the statistic that is calculated for a sample and the
value of the corresponding parameter for the population from which the sample was
drawn.
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DESCRIPTIVE & INFERENTIAL

I b
» Example: Presence of Sampling Error

Sample #1 Sample #2
Eric, Jessica, Laura / \ Tom, Kristen, Sara
Karen, Brian

Andrew, John
Sample Statistics Sample Statistics
Average Age = 19.8 Average Age = 20.4
Average 1Q = 104.6 Average 1Q = 114.2
60% Women, 40% Men 40% Women, 60% Men
TRANSCRIPT:

For example. Suppose we are interested in studying student satisfaction at a small
university with only 1000 students. Together, those 1000 students make up the target
group in which we are interested. If we do not have funding or other resources to collect
data from all 1000 students, we have to sample smaller groups from that population.
Typically, we would draw samples with more than 5 individuals, but to keep this example
simple, let’s say we draw two separate samples of 5 students from this population.

If we were to collect data on the entire population, we might find that the population has
an average age of 21.3 years, and average |Q of 112.5, and is composed of 65% women and
35% men. These are all parameters because they are values that represent the population.

Let’s take a look as Sample 1. Suppose these 5 students were randomly selected from the
population, and we find they have an average age of 19.8 years, and average |Q of 104.6,
and the sample is composed of 60% women. The sample is not a perfect representation of
the population, and we know that because the values calculated to represent the sample
do not exactly match the values calculated to represent the population. These differences
or discrepancies between the population values and the sample statistics are sampling
error.
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standardized system for communicating mathematical functions

STATISTICAL NOTATIONS

TRANSCRIPT:

There are some common symbols used in statistics, and you should be familiar with them

as well.
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STATISTICAL NOTATION

» Summation Notation
< Most statistics computations involve adding (summing)
< X = Summation (sigma) = read as “the sum of”’
< XX = “the sum of X values” or “sum of scores”
< Example
X:10,6,7,4
oZX=10+6+7+4=27,N=4

TRANSCRIPT:

In statistical notation, the symbol that indicates summation or the adding of values is
capital-sigma, which is read as “the sum of.” It follows, then, that sigma-X is read as “the
sum of X values” or the “sum of scores” because X represents values or scores on a
particular variable
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STATISTICAL NOTATION

» Summation Notation
< Order of Mathematical Operations
Please Excuse My Dear Aunt ‘Sﬁllg
o Parentheses
o Exponents
o Multiply & Divide in order from left to right
o Addition indicated using X
o Other addition & subtraction, in order from left to right

b

TRANSCRIPT:

Some statistics formulas include multiple mathematical steps. The order in which these
steps should be completed is the same as for any other mathematical expression.
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STATISTICAL NOTATION

» Summation Notation Examples
X835 1.8

< XX = sum of scores
8+3+5+1+6 =23

< XX? = sum of squared scores
82+ 32+ 52+ 12 + 67 = 64+9+25+1+36 = 135

= (XX)? = squared sum of scores; sum of scores, squared
(8+3+5+1+6)2 = (23)2 = 529

b

TRANSCRIPT:

Here are some more examples of summation notation.

15



STATISTICAL NOTATION

» Summation Notation Examples
X838, 1,6

@ X(X—1)=sumof X-1values
(8-1) + (3-1) + (5-1) + (1-1) + (6-1) = 7+2+4+0 +5 = 18

< X(X-1)? = sum of squared .X - 1 values
(8-1)2+ (3-1)2+ (5-1) + (1-1)2 + (6-1)* =
T2+22+ 42402+ 52=
49+4+16+0+25 = 94

b

TRANSCRIPT:

And a few more examples...
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STATISTICAL NOTATION

» Summation Notation Examples

X' 3816
'8 2, 43,5

<« XY =sumof Y values
6+2+4+3+5=20

< XXY=sum of XY products
(8%6) + (3x2) + (5%4) + (1x3) + (6%5) = 48+6+20+3+30= 107

TRANSCRIPT:

And a few more examples. Notice that summation notation — and all statistical notation,

really — can be written to indicate that the calculated value should include information from
more than one variable.
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