Measures of Center in a oA
Distribution

The mean is what we most commonly call the average
value. lItis defined as follows:

mean = sum of all values
total number of values
The median is the middle value in the sorted data set (or
halfway between the two middle values if the number of
values is even).

The mode is the most common value
(or group of values) in a distribution.

6-A

Middle Value for a Median

6.72 346 360 6.44 26.70
346 360 6.44 6.72 26.70 (sorted list)
(odd number of values)

exact middle median is 6.44
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6-A

Mode Examples

a 5553151435 v’ Modeis 5
b.1222345666709 |V Bimodal (2and6)

c.1 236782910

v No Mode
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6-A
No Middle Value for a Median
6.72 3.46 3.60 6.44
346 3.60 6.44 6.72 (sorted list)
| ]
(even number of values)
360+644 | medianis 5.02
2
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Symmetric and Skewed oA

Distributions

Mode = Mean = Median

SYMMETRIC

Mean—n [ Mode Mode | IL Mean

Median Median

SKEWED LEFT SKEWED RIGHT
(negatively) (positively)
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6-B

Why Variation Matters

Big Bank
Zz Big Bank (three line wait times):
gs— 41 52 56 62 67 7.2
2o 77 77 85 93 110
Best Bank
3 s Best Bank (one line wait times):
E 66 67 67 69 71 7.2
gii 73 74 77 78 7.8

1234567809101
Waiting time (nearest minute)
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Five Number Summaries & o8
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0 1 2 3 4 5 6 7 8 9 10 11 12
Waiting time (minutes)

Big Bank Best Bank

low value (min) = 4.1 low value (min) = 6.6
lower quartile = 5.6 lower quartile = 6.7
median = 7.2 median = 7.2

upper quartile = 8.5 upper quartile = 7.7
high value (max) = 11.0 high value (max) = 7.8
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Range Rule of Thumb for o8

Standard Deviation

range

standard deviatiors

We can estimate standard deviation by taking an approximate
range,

(usual high — usual low), and dividing by 4. The reason for the 4 is
due to the idea that the usual high is approximately 2 standard
deviations above the mean and the usual low is approximately 2
standard deviations below.

Going in the opposite direction, on the other hand, if we know the
standard deviation we can estimate:

low value = mean — 2 x standard deviation
high value = mean + 2 x standard deviation
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The 68-95-99.7 Rule for b
a Normal Distribution

(just over two thirds)

68% within —»
1 stangdard deviation of the mean

-0 (mean) +0
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6-B

Standard Deviation

LetA={2, 8,9, 12, 19} with a mean of 10. Use the data
set A above to find the sample standard deviation.

x (data value) (éte_vgteig:) (deviationf
2 2-10=-8 (-8 64
8 8-10=-2 (-D)=4
9 9-10=-1 (-H=1
12 12-10=2 [
19 19-10=9 8F 81
Total 154

standardieviation = % =6.2

sumof (deviatiorsfrom themean)?
totalnumberof date value:—1

standardl "on:vl
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The 68-95-99.7 Rule for 6c

a Normal Distribution

(me,lan)
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The 68-95-99.7 Rule for 6C
a Normal Distribution

(most)

e 95% within ————
2 standard deviations of the mean
68% within —»
1 stangdard deviation of the mean

| | S~—

20 -0 (mean) +0 +20
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The 68-95-99.7 Rule for 6C
a Normal Distribution

—99.7% within 3 standard deviations of the meaa—,
e 95% within ———

2 standard deviations of the mean

[ 68% within —
1 stangdard deviation of the mean

|
-3¢ -20 -0 (mean) +0 +20 +30
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6-C

Z-Score Formula

standard score = z = data value — mean
standard deviation
Example:
If the nationwide ACT mean were 21 with a standard
deviation of 4.7, find the z-score for a 30.
What does this mean?

_30-21_
2= =101

This means that an ACT score of 30 would be about 1.91
standard deviations above the mean of 21.
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6-D

Inferential Statistics Definitions

« A set of measurements or observations in a statistical study is said to be
statistically significant if it is unlikely to have occurred by chance.

« 0.05 (1 out of 20) or 0.01 (1 out of 100) are two very common levels of
significance that indicate the probability that an observed difference is simply
due to chance.

« At the level of 95% confidence we can estimate the margin of error that
a sample of size n is different from the actual population measurement
(parameter) by calculating:

margin of error = 1

Jn

« The null hypothesis claims a specific value for a population parameter null
hypothesis: population parameter = claimed value

« The alternative hypothesis is the claim that is accepted if the null hypothesis

is rejected.
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6-C
QEEIEEEY  standard Scores and Percentiles
Z-SCORE  PERCENTILE Z-SCORE  PERCENTILE | Z-SCORE  PERCENTILE 2-SCORE  PERCENTILE
-35 002 -10 1587 00 50,00 1 86.43
-30 013 -095 1741 005 5199 12 88.49
-29 019 -090 1841 010 5398 13 9032
-28 026 -085 1977 015 5596 14 9192
-27 035 -080 2119 020 57.93 15 9332
-26 047 -075 2266 025 59.87 16 9452
-25 062 -070 2420 030 6179 17 9554
-24 082 -065 2578 035 6368 18 96.41
-23 107 -060 27.43 0.40 6554 19 97.13
-22 139 055 2912 045 6736 20 97.72
-21 179 -050 3085 050 69.15 21 9821
-20 228 ~045 3264 055 7088 22 98.61
-19 287 -040 3446 060 7257 23 98.93
-18 359 -035 3632 065 7422 24 99.18
-17 446 -030 3821 070 75.80 25 9938
-16 548 -025 4013 075 7734 26 9953
-15 668 -020 4207 080 7881 27 99.65
-14 808 -015 4404 085 8023 28 99.74
-13 968 -010 4602 090 8159 29 99.81
-12 151 -005 4801 095 8289 30 99.87
-1 1357 00 50,00 10 8413 35 99.98
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6-D

Outcomes of a Hypothesis Test

= Rejecting the null hypothesis, in which case we
have evidence that supports the alternative
hypothesis.

= Not rejecting the null hypothesis, in which case
we lack sufficient evidence to support the
alternative hypothesis.
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