
Ta.M.3ed                                   Statistics & Probabilities (Section (1))                                 Page 1 of 13 
 

El-Shorouk Academy                                                                         Acad. Year : 2013 / 2014                                                                     

Higher Institute for Computer &                                                               Term   : Second 

Information Technology                                                                              Year   : Second 

Department of Computer Science                                      

 Statistics & Probabilities 

Section # 1 
 

Statistics  

Two Meanings  

 Specific number  

- Numerical measurement determined by a set of data. 

Example:  Twenty-three percent of people polled believed that there are too many polls. 

 Method of analysis  

- A collection of methods for planning experiments, obtaining data, and then 

organizing, summarizing, presenting, analyzing, interpreting, and drawing 

conclusions based on the data. 
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Definitions  

 Population  

- The complete collection of all elements (scores, people, measurements, and so on) 

to be studied.  The collection is complete in the sense that it includes all subjects 

to be studied. 
 

 Finite population: 

 We can count the elements of the population. 

 Infinite population: 

 We cannot count the elements of the population 

 Census  

- The collection of data from every element in a population 

 Sample  

- A sub-collection of elements drawn from a population 

 Parameter  

- A numerical measurement describing some characteristic of a population 

 Statistic  

- A numerical measurement describing some characteristic of a sample 

 

Types of data 

Data can be classified into: 

 

 Quantitative data  

- Numbers representing counts or measurements  

Example:  the incomes of college graduates 
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  Qualitative (or categorical or attribute) data  

- Can be separated into different categories that are distinguished by some 

nonnumeric characteristics 

Example:  the genders (male/female) of college graduates 

OR 

 Discrete  

- Data result when the number of possible values is either a finite number or a 

‘countable’ number of possible values  

    0, 1, 2, 3, . . . 

Example: The number of eggs that hens lay; for example, 3 eggs a day. 

  Continuous 

- (Numerical) data result from infinitely many possible values that correspond to 

some continuous scale that covers a range of values without gaps, interruptions, 

or jumps 

 

Example: The amounts of milk that cows produce; for example, 2.343115 gallons a day. 

 

Levels of measurement 

 nominal level of measurement (categories only)  

- Characterized by data that consist of names, labels, or categories only.  The data 

cannot be  arranged in an ordering scheme (such as low to high) 

Example:  survey responses yes, no, undecided 

 ordinal level of measurement (categories with some order) 

- Involves data that may be arranged in some order, but differences between data 

values either cannot be determined or are meaningless 

Example: Course grades A, B, C, D, or F 
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 interval level of measurement (differences but no natural starting point) 

- Like the ordinal level, with the additional property that the difference between 

any two data values is meaningful.  However, there is no natural zero starting 

point (where none of the quantity is present) 

Example:  Years 1000, 2000, 1776, and 1492 

 

 ratio level of measurement (differences and a natural starting point) 

- The interval level modified to include the natural zero starting point (where zero 

indicates that none of the quantity is present).  For values at this level, differences 

and ratios are meaningful. 

Example:  Prices of college textbooks 

 

Methods of Sampling 

 Random Sampling  

- Selection so that each has an equal chance of being selected 

 

 

 Systematic Sampling  

- Select some starting point and then select every  K th element in the population 
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 Convenience Sampling  

- Use results that are readily available 

 

 

 

 

 Stratified Sampling  

- Subdivide the population into subgroups that share the same characteristic, then 

draw a sample from each stratum 
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 Cluster Sampling  

- Divide the population into sections (or clusters); randomly select some of those 

clusters; choose all members from selected clusters 

 

 

 

Definitions  

 

 Sampling Error  

- The difference between a sample result and the true population result; such an 

error results from chance sample fluctuations. 

 Non-sampling Error  

- Sample data that are incorrectly collected, recorded, or analyzed (such as by 

selecting a biased sample, using a defective instrument, or copying the data 

incorrectly). 
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Tabulating and Graphing Data 

Firstly: Categorical Data 
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Secondly: Numerical Data 

Tabulating Numerical Data: Frequency Distributions 

 Sort raw data in ascending order: 
12, 13, 17, 21, 24, 24, 26, 27, 27, 30, 32, 35, 37, 38, 41, 43, 44, 46, 53, 58 

 Find range: 58 - 12 = 46 

 Select number of classes: 5 (usually between 5 and 15)  

 Compute class interval (width): 10 (46/5 then round up)  

 Determine class boundaries (limits): 10, 20, 30, 40, 50, 60 

 Compute class midpoints: 15, 25, 35, 45,  55 

 Count observations & assign to classes 

 

Frequency Table 

  

Percentage 

Relative 

Frequency Frequency Class 

15 0.15 3 10 but under 20 

30 0.3 6 20 but under 30 

25 0.25 5 30 but under 40 

20 0.2 4 40 but under 50 

10 0.1 2 50 but under 60 

100 1 20 Total 
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Cumulative Frequency 

Cumulative 

%Frequency 

Cumulative 

Frequency Frequency Class 

15 3 3 10 but under 20 

45 9 6 20 but under 30 

70 14 5 30 but under 40 

90 18 4 40 but under 50 

100 20 2 50 but under 60 

  
20 Total 

 

 

 

Graphing Numerical Data 
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 Frequency Histogram 

 

 

 Frequency Polygon 
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 O-give 

 

 

 Dot Plot  

 

 

 Box Plots 

 5 - number summary:  

1. Minimum 

2. first quartile (Q1)  

3. Median (Q2) 

4. third quartile (Q3) 

5. Maximum 
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Graphing Bivariate Numerical Data (Scatter Plot) 
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These sections based on: 
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