Lecture 4
Shape of distribution and
Measures of Central Tendency



Review From Friday 1/19

3 features of a distribution that we are interested in:
* Shape
* Center
* Spread or variability

Graphs of data are a good way summarize patterns in data

Graphs for qualitative data are
* Bar graphs, pie charts

Graphs for quantitative data are:
* Stem plot, dot plot, histogram



Practice: Histogram

« X ={-1.49,-0.65,-0.6,—0.54,—-0.45,0.01,0.17,0.27,0.51, 1.34}

Construct a histogram using K = 4 bins/intervals:



Shape of a distribution
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Frequency

Bimodal distributions can arise when
- A population is polarized on a controversial issue

- When observations come from two different sub-populations
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Democrats and Republicans More Ideologically Divided than in the Past

Distribution of Democrats and Republicans on a 10-item scale of polifical values
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idealogical distribution of Demacrats; the red area of Republicans. The overlap of these two distributions is shaded purple. Republicans
include Republican-leaning independents; Democrats include Democratic-leaningindependents (see Appendix B).
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* Consider the following histogram of median
housing prices in California from the 1990 national
census

1000

« Skewed distributions 7001

occur when there is a
strict boundary on the
possible values of a
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e Qutliers are extreme values
that fall far away from the
midpoint of the data

* Consider the following
histogram of the fuel
efficiency of cars from
1990 - 2008
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Measures of Central Tendency

* The (arithmetic) mean is the average value of a set of observations
it measures the center of mass of a distribution (the balancing point)

X1+.'X,'2+"'+xn _ n Xi
= di=1,

X =
n

»the mean is usually not equal to any of the values observed in the sample

»The mean is highly influenced by outliers - observations that take on
extreme values relative to the distribution



Practice: Calculate The Mean

- X =1{1,3,5,5,6,7,7,8)



Measures of Central Tendency

* The median is the middle value of a set of observations

How to compute the median:

1. Compute the median by first ordering the observations from

smallest value to largest value and choose the number in the
middle

2. If the nis odd the median is the middle number
- If n is even the median is the sum of the two middle values divided by 2



Practice: Calculate the Median

- X =1{1,3,5,5,6,7,7,8)



Data:333333344444444445555555555
555555555666666666677777777
7888888999999910101010101010111111111112
1212121212121213131314141414141415151516161616171717 18
18 20 20 20 20 20

1 1 1 T Tt 7T1 T T T T T T T T T 1
456789‘101112131415161?181920

x =9.2 median = — = 8

The mean is the center of gravity The median is the middle value



Mean and median treat outliers differently

- X ={1,3,5,5,6,7,7,8,32}
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Alternative formulas for the mean

* We can also express the mean in terms of the frequency F or the
relative frequency RF

3Z=%ZxF(x) or f=ZxRF(x)

X X
Where the sum is over all distinct values of the variable x



Example: Computing the mean from a

frequency table
qUeEnty TUX | Freq. | Rel.Freq.

X ={1,3,55,6,7,7,8} 1 1 0.125
3 1 0.125
5 2 0.250
6 1 0.125
7 2 0.250
8 1 0.125



The mode

* The mode is the value with the largest
relative frequency (i.e the value that occurs
most often)

- Can be used with categorical data (mean and
median cannot)

- e.g the most frequent category

- It may not be unique if two or more values have
the same frequency

- Caution for quantitative data, the mode may not

anywhere near the center of the distribution.

Ex.)

Data =(1,1,4,5,6

Mode =1
Data =[1,1)4.5

Mode 1,6

6,6




Practice:

e Roll a six-sided dien = 10 times
and record the number rolled each
time

* Data=1,2,3,3,4,4,4,5,6,6 Compute the mean using all 3 equations:

f(x) rf(x) Compute the median

Compute the mode
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