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 Statistics 

Population : all possible  
observations 

Sample : observed     
measurements taken from population 

Statistics : useful summary of the 
sample data 

Population, Sample, Statistics 



Descriptive Statistics 
Descriptive statistics provides simple summaries about the sample 
(observations) using: 

e.g.  NBA, shooting 
percentage of a player = 
33%, meaning that the 
player makes 
approximately one shot in 
every three. 

Visual displays (simple-to-
understand graphs) 

Quantitative values 
(summary statistics) 
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Histogram of “number 
guessing” result 



Descriptive Statistics vs. Inferential Statistics  

Inferential statistics: assuming a probabilistic model for the 
population, and use data (samples) to learn about the 
probabilistic model. 

Descriptive statistics provides simple summaries about the sample 
(observations). (typically not based on theory of probability). 

à  used to draw “main conclusion”. 

e.g. e.g. patient blood pressure has Gaussian distribution. We use 
samples to estimate the mean and variance. 

 

à  used to help build intuitive understanding of the data. 

e.g. draw a group of sample patients, their average age, proportion of 
male to female, demographic chart. 



Exploratory Data Analysis (EDA) 
A set of methods to generate descriptive statistics: exploratory data 
analysis  

•  Histogram 

 

•  Box plot 

•  Stem-and-leaf diagram 
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Data type 

Observed values of        are integer, real or complex numbers 

Examples: GE scores of GT students (integer values) 

                   Lifetime of a light bulb (real values) 

                   

Numerical data 

x1, x2,, xnSample of data	  

Categorical or nominal data 

Observed values of      is one of several categories, e.g. 
“male”, “female”, that are not associated with numerical 
values. 

Often summarized using frequency of occurrence of each 
category. 

xi

xi
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Shape of the data distribution: symmetric, 
skewed to the right or to the left. 

Data Features  

  

Spread of the data: range, long or short tails 

Outliers: extreme values that appear separate 
from the rest of the data 
                
Modes: concentrations of the data – unimodal, 
bimodal 

Gaps: different subpopulations 

7 
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1. Sample mean: 

 
2. Sample median – numerical value that separates the higher 

half from the lower half of the samples 
      1) rank the data to get  

 2) odd number of samples, median =  
     even number of samples, median =  

 
3. Trimmed mean – take out extremes from both sides and 

compute mean of the trimmed samples 

Estimating Central Tendency 

nxn
x
n

x
n

x 111
21 +++= 

x1, x2,, xnSample of data	  

y(n+1)/2
y1, y2,, yn

(y(n−1)/2 + y(n−1)/2 ) / 2
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2.  Median : order data (0, 1, 1, 3, 3, 4, 5, 13) 
     3 

Data = {3, 1, 1, 0, 5, 4, 13, 3} 

1.  Mean:  3.75 

Example: 

Data = {3, 1, 1, 0, 5, 4, 3} 

2.  Median : order data (0, 1, 1, 3, 3, 4, 5) 
       3 
 

1.  Mean:  2.4286 



1.  Sample range  = [largest item] – [smallest item] 

 S2 =
1

n-1
(Xi-X)2

i=1

n

∑

2.   Sample variance (n-1 degree of freedom) 

Estimating Data Variability 

3.   Sample quartile 
The pth quartile (xp) is such that 100p% of the  
sample is smaller than xp 

4.  Inter quartile range (IQR) 

      IQR = Upper quartile  - Lower quartile  
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2. Sample Variance: 16.7857   

Data = {3, 1, 1, 0, 5, 4, 13, 3} 

3. Sample quantiles 
 
     - ordered sample – [0,1,1,3,3,4,5,13] 
     - lower (25th) quartile = (1+1)/2 = 1 
     - median (50th) quartile = 3 
     - upper (75th) quartile = (4+5)/2 = 4.5 
 
4. IQR = upper quartile  - lower quartile = 4.5 - 1= 3.5 
 
             

1. Sample Range: 10 

Example: 



Divide observations into groups to construct frequency 
histogram.  

Histograms 

We can (generally) rely on computers to generate histograms 

•  Choose number of bins ≈ square root of sample size 

•  Use Excel, R, Minitab, SAS, MATLAB, etc 
e.g. 50 samples, √50 = 7.07 

5 bins                              10 bins                        50 bins 





Box	  Plot	  
The box plot is a graphical display that simultaneously describes 
several important features of a data set, such as center, spread, 
departure from symmetry. 

  0         1  1                               3           4         5                                             13 

• • 

Smallest value  
within 1.5IQR  
= 0 

25th percentile  
of data = 1 

Sample median = 3 

75th percentile 
in data=4.5 

5 
• 

outlier 

Data point  
within 1.5IQR 
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Step 1: Select leading digits for the stem values. The trailing digit values 
become the leafs. 
Step 2: List possible stem ordered values in vertical column. 
Stem 3: Record the leafs for every observation besides the 
corresponding stem values. 

Stem and Leaf Plots 
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e.g. breaks data set into 10 groups, according to first digit of observation: 
Data = {33, 28, 16, 35, 11, 44, 33, 38} 
 
   (Stem)      (Leaf) 
  1st digit       2nd digit   

  0  -   
  1  1, 6 
  2  8 
  3  3, 3, 5, 8   
  4  4   

Informative visual display of data. 



Time Series Plot 



Time	  Series	  and	  Box	  Plots	  



Line Graphs 
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Average	  (me	  ge*ng	  to	  school	  
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Pie Chart – Federal Budget 

Budget of USA

SS & 
Medicare

41%

Military
18%

Debt Interest
8%

Non-Military
20%

Other
13%

Here is a pie chart of 
the USA Federal 
budget for 2004. 
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Budget – Another point of view 


