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2.  Numerical Summary of Data 
                 
 

Notations 
 

 Since we will frequently use the sum of values in a data 

set, we want to use an “omnibus” expression that means 

the summation of all data values. For this purpose, we 

give a generic name to any given data set, say x, and 

attach a positive integer, say i, which represents the 

physical location of the i-th data value as subscript to the 

name x. In other words, xi = the i-th data value in the data 

set called x. 

 

For example, we have a data sets with values: 

           

 
 

The sum of all data values in an arbitrarily given data set 

is given by: 

n

n

i

i xxxxxxx 
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The left hand side of the above formula is the compact 

notation of sum of all data values while the right hand 

side of the above formula explicitly denotes the sum of 

each individual value.  

   

For the first data set, the sum is given by 

        

126442941124321

4

1




xxxxx
i

i  

             

Similarly, the sum of the second data set is 

22.1602.592.124.581.323.0          

54321
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xxxxxx
i

i

 

 

 Population parameters vs. sample statistics 

Population parameter: A number that describes a 

population characteristic. 
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Sample statistics: A number that describes a sample 

characteristic. 

 

     Example:  μ = population mean  population parameter 

       x = sample mean  sample statistic 

 

 Simple Random Sample (definition) 

 

Every possible sample of the same size has the same 

chance of being selected. 

 

 
 

a). Random numbers can be generated by a random 

number table, a software program or a calculator. 

 

b). Assign a number to each member of the population. 

 

c). Members of the population that correspond to these 

numbers become members of the sample. 
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Preview of Numerical Measures 

 
 

 

Measures of Center 
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 The (Arithmetic) Mean  

 

 
 

      Some comments about the mean: 
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 The Median 
 

 
 

Example:  {2, 6, 7}   median = 6 

Example:  {1, 2, 6, 7}   median = (2 + 6) / 2 = 4. 

 

          Comments:  

1. A median may not be a data value. 

2. Question:  Which measure of center is “better”, the 

mean or the median? 

 

Answer:  It depends on the situation and your 

purposes. The mean is sensitive to the extreme 

values. The median is robust to the extreme values. 

 

Example:  Mean vs. median income for a highly 

skewed distribution. 

 

3. For a symmetric data distribution:  mean = median. 
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Comparing the Sample Mean & Sample Median 
 

 

Typically: 
1. When a distribution is symmetric, the mean and the 

median are equal. 
 

2. When a distribution is skewed positively, the mean 
is larger than the median.  See the example below 

 

Skewed positively 
  
 

3. When a distribution is skewed negatively, the mean 
is smaller then the median. 

 Make a Sketch for this case like the one 
provided above: 
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 The Mode 

 

 
 

SRS sample data set, the mode = 3, 4. The data set is 

also called a bimodal. (i.e. the data points with  highest 

frequency are 3 and 4). Clearly, the mode must be a 

data point. 

 

Comments 

 

1. A data set can have more than one mode. A data set 

with one mode is unimodal data. 

2. Use of the terms bimodal and multimodal. 

3. Note the mode is not necessarily a “measure of 

center”. 
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4) For categorical data, MODE is the only suitable measure of center




