CHAPTER 3  NUMERICAL DESCRIPTIVE MEASURES
I.  Measures of Central Tendancy

Measure of Central Tendancy (aka Measure of Location): This measure represents a data set by numerical summary measures, usually called the typical value.

(a) Mean (average)

 -  typically the most commonly used measure of central tendancy.

-  computed as the sum of the observatons in a dataset divided by the number observations

-  called the arithmetic average

Notation:

Population Size:  
N             
“big N”

Sample Size:

n

“little n”
Population Mean:
µ

“mu”
Sample Mean 
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Ex:  Test scores were 80, 90, 95, 85

(b) Median:  is the middle value in an ascended data set.
- the number that divides the bottom 50% of the data from the top 50% of the data

Case 1: n is odd  - median is exact middle value of ordered data set

Case 2: n is even – median is the average (mean) of the two middle values of the ordered data set
(c) Mode: the value that occurs most frequently in a data set.
- if all values occur equally often then there is no mode

Ex:  2 5 4 3 2 1  - Find the median and the mode

Ex:  The following data set lists the number of home runs hit by Babe Ruth as a Yankee:

54     59     35     41     46     25     47     60     47     60     54     46     49     46     41     34     22

Find all the Central Tendancy Values.

Ex:  Let Yi  = the number of students in the ith  lab section.  For the following ordered data what is the mean? Median? Mode?
Y1   = 9
Y2  = 10
Y3    = 32
Y4   = 32
Y5   = 32
Y6   = 32
Y7   = 33
Y8    = 34
Y9    = 35
Y10  = 36
Y11  = 37
Y12 =  38

Is the distribution left skewed, right skewed or symmetric?

Relationships between Mean, Median, Mode

II.  Measures of Dispersion
 - even if 2 data sets have the same mean, median and mode, they can be very different
Ex:  Average age of Americans

      Average age of working Americans

To more accurately descrive data, we use measures of dispersion, or quantitative descriptions of the amount of “spread” in a data set.

Measures of Dispersion (aka Measures of Variations):  This measure represents the spread of a data set.

(a) Range:  difference between largest and smallest values in a data set
Range = Max - Min
(b) Population Variance:  




Short-cut Formula:
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(c) Sample Variance:




            Short-cut Formula:
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(d) Population Standard Deviation:  


Sample Standard Deviation:
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· The Standard Deviation is a measure of how closely the data values cluster around the mean.

· Used for comparing data sets.

· The Variance and Standard Deviation can never be negative.
· The Variance units are always the square of the measurements of the original data.

Ex: The following data give the number of cars stopped at a service station during each of the sampled 10 hours:  

29     35     42     31     24     18     16     27     39     34

Calculate the Range, Variance, and Standard Deviation.

III.  New Terms
Parameter:  it is a value used to describe the population data set

Statistic:  a summary measure calculated from the sample data

-Statistics estimate parameters

IV.  Use of Standard Deviation
(1)  Empirical Rule:  For a Bell-Shaped distribution, approximately:

a) 68% of the observations lie within one standard deviation of the mean.

b) 95% of the observations lie within two standard deviation of the mean.

c) 99.7% of the observations lie within three standard deviation of the mean.

Ex:  A large population has a mean of 310 and a standard deviation of 37.  Assume that the distribution is bell-shaped.  Use the empirical rule to find what percentage falls between:

(a) 273 and 347


(b) 236 and 384 

Chebyshev’s Theorem:  For any number k greater than 1, at least (1-1/k2)% of the data values lie within k standard deviations of the mean.

 - mathematically precise rule says that at least 89% of data lies with 3 standard deviations of the mean.
V.  Measures of Position

Measure of Position:  determines how a value matches up in relation to the other data values.
a) First Quartile:  Approximately 25% of the data values in a ranked data set is less than Q1.

b) Second Quartile:  Approximately 50% of the data values in a ranked data set is less than Q2.

c) Third Quartile:  Approximately 75% of the data values in a ranked data set is less than Q3.

- Q2 is the median
Computing Quartiles
Step 1: Order the data set.

Step 2: Find the median (Q2) of the data set.

Step 3: Split the data set into 2 data sets – a data set of values less than the median (not including Q2) and a data set of values greater than the median (not including Q2)

Step 4: Find the median of the smaller data set – this is Q1


Find the median of the larger data set – this is Q3
Interquartile Range:  This is the difference between the third and first quartile.

IQR = 
Ex:  The following data set gives the time (min) taken to complete a stats exam of 14 students:

93     87     96     77     73     91     82     71     98     74     95     89     79     88

Find the Quartiles and IQR.

Percentiles – divides the data into 100 equal parts (a dataset has 99 percentiles) – the median is the 50th percentile – Q1 is the 25th percentile – Q3 is the 75th percentile
VI.  Box and Whisker Plot

· It is a plot showing center, spread, and skewness of a data set.

· Uses Q1, Q2, Q3, min and max values of a data set to construct.

· It is a good indicator of outliers.

Steps to Constructing a Box and Whisker Plot

1. Rank data set and Find Q1, Q2, Q3, and the IQR.
2. Calculate the Lower and Upper Inner Fences (used to determine outliers)

· Lower Inner Fence = Q1 – (IQRx1.5)

· Upper  Inner Fence = Q3+ (IQRx1.5)

3. Determine the smallest and largest values within the two inner fences (used to determine length of whiskers). The end of the “whiskers” always stops at a point that exists in the data set.
4. Plot all individual outliers with an * .

Ex:  Construct the Box and Whisker Plot (use previous data set).
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