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Announcements

 Homework 2 due 1n section Thursday
— Write clearly
— Staple pages together

e Waitlist



Chapter 4

Mean
Variance
/.-scores

Chebychev’s Rule
Empirical Rule



Mean

The sample mean 1s the average observed value
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* The mean may not be an observed (or even
possible to observe) value.

* The mean has the same units as the data.

* The population mean () 1s the average of the
whole population.



Mean vs. Median

* The mean can change a lot by adding a
single outlier value.

* The median 1s more robust to outliers.
 Symmetric: mean ! median
Positively skewed: mean > median

Negative skewed: mean < median



Trimmed Mean

Trimmed mean 1s sample mean after dropping
the smallest and largest X% of the data.

11233333444444445)5

mean = (1+ 1+ ... +5)/18 = 3.389

10% 15 0.1 x 18 = 1.8 ! 2 observations
23333344444444

10% trimmed mean = (2+3+...+4)/14=3.5



Variance

Deviations measure how far observations are
from the sample mean: (x. " X)

The sample variance 1s approximately the
average of the squared deviations

i( %)2 «— Positives and negatives don’t cancel

52= i=1 _ Sxx
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The square root of the variance 1s the sample
standard deviation (sd).

The population variance is denoted o2 .



/-Scores

Standardizing data involves centering and
scaling the observations /

Z;, =

 Mean of z-scores 1s 0, and z-score=0 at the
sample mean (approximately the median).

e Variance of z-scores 1s 1.



Chebyshev’s Rule

Fork" 1, 100 x (1-1/k?»)% of observations in
a data set are within k x s of the mean, 1.e.

from X" k#sto X+kxs

k= 2 3 R 10
75% 89% 96% 99%

e Often more than this % are 1n the range.

* Works with any data, even skewed data.



Empirical Rule

If the data have a normal distribution, then the
interval from X" k#s to X+ K" S contains
approximately the following % of the data:

k= 1 2 3
68% 95% 99.7%

e Z-scores have s=1, so approximately
68% of observations are between -1 and 1
95% of observations are between -2 and 2
99.7% of observations are bewteen -3 and 3



What does a z-score mean?

Z-scores are always on the same scale. So,
regardless of the scale of the original data:

z = 0 corresponds to an x value at the mean
z ! 0 1f the value of x 1s close to the mean
z > 2 means that x 1s 1n the upper 2.5%

7z < -2 means that x 1s 1n the lower 2.5%



Examples on Computer



