Lecture 2:
Lesson and Activity Packet

MATH 232: Introduction to Statistics
September 9, 2016

Last time, we discussed:
¢ Measures of central tendency

— Mean
Median
— Mode

~ Midrange

o Mathematical concepts

— Existence
— Unigueness

— Counterexample
Today, we will go over:
» Measures of dispersion

— Range
— Variance

- Standard deviation

¢ What is the differcnce between a population and a sample?
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Sometimes, the measure of central tendency is, indeed, insufficient to describe a data set, In -

this case, we need a way to measura the spread or dispersion of the data—that is, how far
the data is, in general, from the central tendency.

Definition 1 (Measures of Dispersion)

A measure of dispersion describes the spread, or dispersion, of a data set.

‘There are several mrensures of dispersion at our disposal, and we will add three of them to
our “toolbox” today:

» llange
* Variance

¢ Standard deviation
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The complete figures for a recent year, giving the rate of retention of a class of students;
t MCLA, can be seen as a population if we are interested only in that particular year .iw
JCLA. But if we want to use this data to infer something about the retention rates ati
olleges and universities in the entire state of Massachusotts, then the MCLA data would be

- considered just a sample.
L

There is a link in the Canvas module that explains this distinction & little more deeply, with
some supporting examples.
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One of the biggest practical hurdles that applied statisticians need to climb is to find a way
of choosing a sample that accurately represents the entire population they make inferences

Toward the end of October, we will discuss several methods of collecting sampic data from
populations so that the samples are fairly representative of the entire group. But, as you can
see, there will atways be room for improvement of these methods, This is why statisticians
and data analysts are in such high demand in industry. (Seriously: scarch on indeed.com
for *applied mathematician’ or ‘data analyst’ and see how many jobs come up.)

When we are talking about samples, we tend to use Roman letters to represeut the mean,
variance, and standard deviation; with popuietions, though, we use Greek letters.

Example 4

| We learned lasi time that the mean of a semple set {z;,

| way, except it is denroted .

.., &} is denoted &. If the set is]
 instead interpreted as a finite population, then the mean is computed in exactly the same
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Definition 6 {Sample Variance)

For data in a sample, the sample variance is

Pl — 8 |4 a..wva_ _N— . __.% [

T Meapy = LLEIE a8y
Q‘M ”»\
a ) g
Definition 7 (Population Variance) /\&\ﬂ.__,?_\/hm - N__ _ ru 4 m LA v 4 A {4 fv
For data in a population, the population variance is S
2w —p)? : ,
. . L2 i
n = p.q\u R
The reason these are computed differently is beyond the scope of this lesson, but in general z 4
is a correction for the bias of the sample variance as an estimator of the poplation variance, o )
Don't worry about this if it is confusing (we don’t know what & “bias” is, yet!), W\f % - _ e e -
_ 7o hev, o ..,_ Yaxvhwnte @ i 449 - m.

Definition 8 (Semple Standard Deviation)
For data in a sample, the sample standard deviation is

CGiroup Exercise 10°

Definition 9 (Population Standard Deviation)
For data in a population, the population standard deviation is

The variance is typically not used in data analysis, except as an intormediate calentation on . . o
the way to the standard deviation, The fact that the units of variance arc different than the LS L\ %

o . : . 0 . STVl - 2 LAd . £
units of the original measurement limits their practical meaning {for example, if our data N?S\S\ _oﬁ h @O a « N_\ﬁ(e ﬂ\_ VBAL Al s
set consisted of points measured in units of dollars, or in units of years, the variances would

be in units of square dollars or square years (71)). \_:.?ﬁ A A %\o@ S ERNNate v rw . QM\QS\O f}ﬁ orcf\»
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