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Outline 

 Definition 

 Data representation 

 Sample statistics 
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Introduction 

 Most applications 

◦ PMF/PDF of a random variable is NOT known 

 Find out the probability distribution of 

the random variable 

◦ Perform an experiment data set 

◦ From data set  probability distribution 

called Statistical Inference 
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Probability V.S. Statistics 
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Definitions 

 Population 

◦ All possible observations from probability 
distribution 

 Sample 

◦ A subset of population 

◦ Use to investigate the unknown probability 
distribution 

 Random sample 

◦ Elements of the sample are randomly chosen 

◦ To be the Representative 
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Example 

 Observe computer network connection 

down in the University Network 
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Caused by Frequency in 

one year 

Power down 15 

DHCP server  25 

DNS server 14 

Switch/Router 5 

Others 4 

Data Set 



Quality of Representativeness 

 What is the population? 

◦ Tough! The previous/next year data 

 Is the data set the representative? 

◦ Factors that make data set cannot be 
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Caused by Frequency 

in one 

year 

Power down 15 

DHCP server  25 

DNS server 14 

Switch/Router 5 

Others 4 

Data Set 

 Sample questions 

◦ What is the major cause for next year?  

◦ If we hire an experienced server administrator for the 

next year, what is the major cause?  

◦ If we change new model switch/routers, what is the 

major cause?  



Data Presentation 

 Tabular 

◦ Not very informative 

 Graphical 

◦ Bar chart 

◦ Pareto chart 

◦ Pie chart 

◦ Histogram 
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Bar Chart 

 Illustrate a categorical data set 
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Pareto Chart 

 Categories in decreasing frequency 

 Quality control / Failure 
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Pie Chart 

 Emphasize the proportion of data set 
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Histogram 

 Look similar to Bar Chart 

 Illustrate numerical data rather than 

categorical data 

 Shape of histogram PMF/PDF 
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Histogram 
No Total 

  100 

1 82 
2 61 
3 49 
4 52 
5 71 
6 68 
7 36 
8 61 
9 50 
10 95 
11 55 
12 26 
13 73 
14 12 
15 24 
16 17 
17 77 
18 98 
19 62 
20 39 
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Which one is better? 
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Skewness 
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Bimodal Histogram 

 Combination of two data sets 

 Ex. Man / Woman 
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Outlier 

 Strange data point, separate from the rest 

 Should it be removed? 

 Maybe misrecorded 

 Special condition 
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Sample Statistics 

 Sample Mean 

 Sample Median 

 Sample Trimmed Mean 

 Sample Mode 

 Sample Variance 

 Sample Quantiles 
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Sample Mean 

 A data set consists on             
n observations 

         x1, x2, x3, …, xn 

 Middle Value  E[X] 

 Estimate of expectation of 
unknown probability 
distribution 
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Sample Mean 

22 

12 17 24 26 36 39 49 50 52 55 61 61 62 68 71 73 77 82 95 98 

400.55
20

98...241712
=

++++
=x



Sample Median 

 Middle value of ordered data set 
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ÅFor a symmetric sample 

 sample mean º sample median 

ÅFor positively skewed 

 sample mean > sample median  

  



Sample Median 
 Man power in a company 

◦ 100 people in the operator position 

◦ 25 people in the middle management 

◦ 4 people in the top executive 

 What is the average salary? 

◦ Operator = 10,000 Baht  

◦ Middle management = 25,000 Baht 

◦ Top executive = 200,000 Baht 

 Positively skewed 

◦ Sample mean = 15,746.45 Baht 

◦ Sample median = 10,000 Baht 
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Sample Trimmed Mean 

 Deleting some largest/smallest data observations 

 Taking mean of the remaining observations 

 Usually 10 % trim 

 Not so sensitive to the tail (especially, outlier) 
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Example: Olympics Diving 
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4.5 7.5 7.7 7.9 8.1 8.1 8.4 8.6 8.6 10 

Sample Mean   94.7
10

10...7.75.75.4
=

++++
=x

Sample Median   1.8

Sample Trimmed Mean   11.8
8

6.8...9.77.75.7
=

++++

http://en.beijing2008.cn/news/sports/headlines/diving/ 



Data Analysis from Excel 
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4.5 7.5 7.7 7.9 8.1 8.1 8.4 8.6 8.6 10 

Column1 

Mean 7.94 
Standard Error 0.440505 
Median 8.1 
Mode 8.1 
Standard Deviation 1.392998 
Sample Variance 1.940444 
Kurtosis 4.848537 
Skewness -1.61261 
Range 5.5 
Minimum 4.5 
Maximum 10 
Sum 79.4 
Count 10 

http://en.beijing2008.cn/ne

ws/sports/headlines/diving/ 



Data Analysis from Excel 
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12 17 24 26 36 39 49 50 52 55 61 61 62 68 71 73 77 82 95 98 

Column1 

Mean 55.4 
Standard Error 5.455755 
Median 58 
Mode 61 
Standard Deviation 24.398878 
Sample Variance 595.30526 
Kurtosis -0.6216068 
Skewness -0.1075727 
Range 86 
Minimum 12 
Maximum 98 
Sum 1108 
Count 20 

Midterm Exam Score 



Sample Mode 

 To denote category or data value contains 

largest number of observations 
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Sample Variance 

 A data set consists on n 

observations  x1, x2, x3, …, xn 

 Sample standard 

deviation = s 

◦ How deviate from sample mean 

 Sample variance = s2 

 Denominator “n-1”  not “n” 
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Sample Variance 
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Column1 

Mean 55.4 
Standard Error 5.455755 
Median 58 
Mode 61 
Standard Deviation 24.398878 
Sample Variance 595.30526 
Kurtosis -0.6216068 
Skewness -0.1075727 
Range 86 
Minimum 12 
Maximum 98 
Sum 1108 
Count 20 
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Sample Quartiles 

 A value that has  

◦ a proportion p of sample taking smaller values 

◦ And (1-p) of sample taking larger values 

 Sample Percentile 

◦ Usually take a value between two data 

observations (weighted average) 

◦ Upper sample quartiles (75th percentile) 

◦ Lower sample quartiles (25th percentile) 

◦ Sample interquartile range 
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Sample Quartiles 
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Boxplots 

 Schematic presentation of  

◦ sample median 

◦ upper/smaller quartiles 

◦ Largest/smallest data  observations 
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Boxplots 
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Coefficient of Variation 

 Sample mean (x) middle values 

 Standard deviation (s) spread of data set 
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x

s
CV =

ÅCoefficient of variation  

  spread of the data relative to the middle value 

ÅComparison between different data sets 

ÅIn terms of variation relative to sample average 



Coefficient of Variation 

 Zoologist interests in weight of animals 

 Elephants 

◦ Sample average = 4,500 Kg 

◦ Sample standard deviation = 150 Kg 

 Mice 

◦ Sample average = 30 g 

◦ Sample standard deviation = 1.67 g 
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