1,3,3,4,5/6,6,7,8,8

Q2
middle quartile
(median)
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Spread
IQR = 0,-9 Measures of

s
Spread/Variabilit
Standard deviation - s, O preadrvatiabiity

Variance - s°, o~ )

How does Standard Deviation differ from IQR?




Remember this data?

Use 1-Var-Stats to find center
and spread.

Question: Why “Standard” Deviation?
Why not just “Average” Deviation?

Here’s the formula for the average
deviation:

X. — ) For Test 1. the mean

Test 1

Test 2
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/0

100

84

50
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T1-84 Plus CE
NORMAL FLOAT AUTD REAL RADIAN CL 1

".Ii TEXAS INSTRUMENTS

Let’s try 1t on our

Ls 3
T R — p— R— calculators
100 20
166 rs
o |76 .

-

EE“ Eg If we just
o | 73 calculated average
emmneal 79 deviation, we
Lz =
- would subtract

statpiot 11 thiset 12 format f3 cale 4 table (5
| y= |wlnduw| zoom | | trace | graph |

A-lack link list
pa

test A angle B draw © distr

-mmm

matrixk D sinF E cos' F tan' G T

each score from
the mean like this

But look what
happens when we
add them up to
average them

So this method
won’t work
arithmetically.

T1-84 Plus CE
NORMAL FLOAT AUTD REAL RADIAN CL 1

‘@r TEXAS IMSTRUMENTS

statplot 11 thiset 2 format 13 calc 4 table 5
| y= |winduw| | Zoom I | trace | graph |

===@

R xon )l stat |

best A angle B draw & distr

£ £33 £3 €3 £

matrix D sin'! E ¢os' F tanl G TT

1 ]2 J[3 J[+
off catalog v i ans 7 enby sohe
BN 0 || - |[ () |[enter]
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L= 3
100 90 25 8875 |
laa [ ek *6.125
laag 8% 3 =875
Lo (") -2t =£.125
5] a4 -2 Z.B75
169 87 25 £.875
£ 83 ~2K 1.875
EQ 78 -2K -3,125
100G a8z 25 0,875
______ 79 .| -2.428
Ls =
statpiol 1 thiset 2 format 3 calc f4 tabla f5
| v= | |window| | zoom | | trace | | graph

m&"’m

A-lock link list
abha

test A angle B draw C disfr

-mmm

matrixk D sin! E cos! F tan! G T

Turns out that squaring each
term to make 1t positive and
then adding helps.

We can then add, divide by the sample size,
and then take the square root giving us this:

Sample Standard Deviation

Y (x,—x)

SXZV B n—1

Wait, why the n — 17

We will answer that shortly. There are two
formulas for standard deviation which we
will look at more closely a bit later.

But let’s finish this on the calculator first.



-@ Tiexas INSTHUMENTS TI-84 Plus CE

NORHAL FLOAT AUTO REAL RADIAN CL I"‘I

Turns out that squaring each
term to make 1t positive and
then adding helps.

Now let’s add, divide, and take the square
root according to the formula

statpiot 11 thiset 12 format f3 calc f4 table f5
y= window| | zoom | | trace | | graph

mmh@% Y (x,— %)

link - =1
. S=\""5
test A angle B daw C distr
| math J apps | m
matrix D simv! E cos' F tan!
Now let’s compare to what 1-Var-Stats
gives us

Note also that the calculator gives
us two standard deviation results.
Let’s look further into that




There are actually two Standard Let’s try this with just a sitmple data list of
Deviation formulas numbers from 1 to 7

This 1s called the sample
standard deviation (the one —
=4

we’ve been doing) E}:_'_ 2 8

This is called the Twei=14H
lation standard
POpuge;oigﬁsOeItln ar \ S}{f% . 1 6@246899
Notice that the sample SD Jfﬁi?
1s larger than the
population SD

Here’s how they are different:

Sample Standard Deviation Population Standard Deviation

i(xi ~-X)’ i(xi — 1)’
C A




Sample Standard Deviation Population Standard Deviation

D (x,—x)’ D (x,—p)

n—1 N
X = The sample mean (= The population mean
n = # of elements 1n the sample N = # of elements 1n the population

We add the squares and take the square root because to
simply add up the variations by themselves always gives us
zero (as we saw on the calculator)

We divide by n — 1 with the sample SD in part to account
for additional unknown variation between sample and
population

There are other explanations beyond the scope of this class.



But the square root of the sum 1sn’t the same as the sum of the
square roots so this still doesn’t match the average deviation

This 1s 1n part because the natural curvature of a normal distribution
means that the deviation will be symmetric but not uniform

X—S. X X+ S,
Note that more data 1s within one standard deviation of the mean

In fact we shall soon see that just over 2/3 of the
data 1s within one standard deviation of the mean



2 (%= %)’

And just to show you what 1t looks like to

S, = n—1 calculate them by hand:
_\/(1—4)2 +(2-4)Y+B-4)Y+(4 -4 +(5-4)Y +(6-4) +(T-4) 216
7-1 |
N
Z (x, — 1) We can do this on the calculator in more than
o = \|-=! one way. More to come on this when we are
V N doing the assignment problems.

A= 4Y+2-4Y +B-4)+(4 -4’ +(5-4) +(6-4) +(T-4) 2

7



For large amounts of data, let’s just use 1-Var Stats

L
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: QuadEeg
:CubickEeg
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And since we aren’t discussing
population data just yet, we’ll just
stick with Sy
But you do need to know that there 1s a difference
between population s.d. and sample s.d.




Why do we need BOTH a measure of
center and a measure of spread?

Which class scored better on their exam?

A: The class with a mean of 70 and a standard
deviation of 4

If a 70 average 1s ok and you want most to be
within that range then this 1s the outcome you want

B: The class with a mean of 70 and a standard
deviation of 12

If you are looking for higher scores, a higher range of scores,
and are willing to live with half of your data being considerably
below the mean then you can live with this outcome.



not scary -
Z o just means to add all

Mean - lx the x terms.

. Measures of
Median - Middle # . Center

Mode - # occurring most
Midrange

J

Resistant < to outliers — Non-Resistant

Statistics Statistics




