1. Statistics is the science of collecting, organizing, presenting, analyzing, and interpreting data to assist in making effective decisions. 
What are data? 
2. Data collection is a process of gathering information using questionnaires, interviews, experiments and field study. 
3. In business world information is usually gathered using questionnaires. 
4.  Data are a collection of numbers and/or attributes of an entity. 
Data Collection
5. Data maybe collected from two main sources, primary or secondary. 
6. the primary data involves raw data or original data that are collected directly from the respondents using various instruments such as interviews, surveys, observations and laboratory experiments. 
7. the secondary data are data that have been collected by another party or source. 
8. secondary data is also recognized as "recycled" data. 
Definition of Measurement Scales
9. Nominal- a qualitative data that have no particular order or ranking to the categories. marital status, sports, color of your eye, postal code, car brand, country. 
10. Ordinal- a qualitative data that have a natural order to the categories. we can say that one category is higher or better  than another. For ex: professorial rank, rating of a service, letter grades, medals awarded in Olympic games. 
11. Interval- it is the data that has units of measurement. In this case the value "0" is only an arbitrary reference point, a value of zero doesn't mean there is no amount of the characteristic being measured. For ex: temperature, calendar scale. 
12. Ratio- the "0" value does mean the absence of the characteristic being measured, meaning 0=nothing. For example of discrete ratio data: # f vocations you have taken in the past 10 years, # of part-time employees in your company, # of DVD movies you owned. Examples of continuous ratio data: size of your house (in square meters), gas price (in cents), sales (in dollars), distance (in km).
13. Classification of Data
	CLASSIFICATION OF DATA 

	Types of Data                                                           Qualitative (Categorical)                          Quantitative (Numerical)

	Measurement Scale                                                Nominal              Ordinal                           Interval                      Ratio

	Numerical data value                                                                                                                Continues/            Continues/ 
                                                                                                                                                         Discrete                   Discrete


Stem-and-Leaf Plot
14. The purpose of plotting a stem-and-leaf plot is to summarize the distribution (or shape) of a set of quantitative data and at the same time still retain most of the data values. 
15. The advantages can be that it can be quickly constructed by hand.
16. It also helps you to find out the maximum and the minimum values, and the most frequently occurring value. 
17. You must have a title for your stem-and-leaf plot.
Rules and conventions to construct a Stem-and-Leaf Plot
18. rules for stems:                  -the number of stems should be from 6-13 stems. 
		-the stem values should be consecutive numbers or repeated numbers. 
		-the numbers may each be repeated twice or 5 times.
		-the stem units must be indicated if stem not to be taken at face value.
		-there must be at least on leaf associated with the first and the last stem. 
rules from leaves:              -the leaf for each data value is the next single digit after the stem.
		-when the stems are repeated twice, the leaves values 0-4 go to the first stem and the leaves 
                       	 values 5-9 go to the second stem. This order is reversed when the stem are negative values.
		-when the stems are repeated 5 times, the leaves values 0-1 go to the first stem, values 2-3 go to 
		 the second stem, values 4-5 go to the third stem, values 6-7 go to the fourth stem, and values 8-9
		 go to the fifth stem. This order is reversed when the stems are negative values. 
		-there is no rounding off.
		-the leaf values are written in ascending order.
		-the values must be evenly spaced. 
		-there are no commas o dashes between the numbers are allowed. 
		-for the negative stem values, leaves are arranged in the descending order.                                                        better way 
How to construct stem-and-leaf plots
19. 1. Sort the Annual Return data in ascending order
2. Find the maximum and minimum values for ex: 0.79                                                                  					           
			                    9.80								
3. Split the minimum and maximum values into stem-and-leaf. 0.7  9   <---- the number of stems from stem values 0.7-9.80 is more than 13 stems 0.  79 
                                                                                                               9.8  0                                     					          9.   80
4. Now construct the stem-and-leaf plot
5. record the leaf values. 
Interpretation of Results Using Stem-and-Leaf Plot 
20. Graph A: Skewed to the Left
Stem    Leaf
  10        2
  11        1 2
  12        3 4 4
  13        5 5 6 7 8 
  14        3 3 5 6 7 7 7 
  15        2 2 3 3 4 4 5 5 6 7 8 	the bulk of the data is located on the right side of the distribution
  16        2 3 4 5 6 6 7 8 8 8 9 9 9 
  17        1 5 5 6 
  18        0 1 

Graph B: Symmetrical
Stem     Leaf
10           2
11           1 2
12         3 4 4
13         1 5 5 6 7 8 9
14         3 3 5 6 7 7 7 8 8 9 
15         2 2 3 3 4 4 
16         2 3 4 5 
17         1 5 5 
18         0 1 

Graph C: Skewed to the Right
Stem       Leaf
10            2	                                                                                          the bulk of the data is located on the left side of the distribution 
11            1 2 3 5 6 6 6 7 7 8 
12            2 3 4 5 6 6 7 8 8 8 9 9 9 
13            0 0 4 4 5 5 6 7 
14            3 3 5 6 7 7 
15            2 2 3 3 
16            3 4 4 
17            1 5 8 
18            1 2 
Frequency Distribution
21. frequency distribution gives a general idea of how the data values are being distributed. 
22. an advantage of it would be that it can handle large (typically more than 50) data set. 
23. guidelines to construct the frequency distribution: 
- Number of classes: you must have 5 to 10 classes in your final constructed frequency distribution. 
- Notation for indicating classes: we will use "and under" notation, e.g. 260 and under 270. The numerical values used in designing the classes when     using the 'and under' notation are called "boundaries"
- Close ended classes: with the close ended classes it has lower and upper limits in the first and the last class intervals. You should avoid using the open-ended classes in this course. 
- Class width (denoted as CW): a class width has an upper and lower boundary. Class width= Upper boundary - lower boundary
 0.01               0.1                                                                           1                                                                            10                              100
0.02                0.2                                                                           2                                                                            20                              200
0.025              0.25 ( if the data has at least 2 decimals)          2.5 (if the data has at least one decimal)      25                             250
0.05                0.5                                                                            5                                                                           50                              500
- No gaps between classes 
- All classes must have the same class width.
          24.      determine class width : Estimated Class Width =             Highest value - Lowest value                 Estimated Class Width =         Highest value - Lowest value 
			                                       Minimum number of classes recommended                                                                          5
	Cumulative Distributions and Ogives
          25.     With an OGIVE you can retrieve certain "percentile" infromation very quickly by reading an OGIVE. This type of information is not readily available from a     
frequency distribution.
          26.     STEP 1: Construct the cumulative frequency distribution table as shown below. 
	
	Amount in a 2 litre bottle (m)
	f = number of bottles
	cf = cumulative number of bottles
	crf = cumulative proportion of bottles 
	c% = cumulative percentage of bottles 

	199.00 and under 1999.50
	5
	5
	5/255 = 0.020 
	0.02 X 100 = 2.0 

	1999.50 and under 2000.00
	10
	5 + 10 = 15
	15/255 = 0.059
	0.059 x 100 = 5.9 

	2000.00 and under 2000.50
	20
	35
	0.137
	13.7



                  STEP 2: To draw the OGIVE : you need the upper boundary of the class and c% to draw an Ogive 
	        the coordinates representing the x-y coordinates on a graph are: 
	Horizontal axis 
upper boundary for each class 
	Vertical axis 
C%

	1999.50
	2.5

	2000.00
	5.9

	2000.50
	13.7


        27.      Q1 = 25th percentile 
                   Q2 = 50th percentile 
                   Q3 = 75th percentile 
       28.        Half Round [ n (k/100) + (1/) ]
                   Measures of Central Tendency 
       29.       Mean 
                  Arithmetic Mean 			Weighted Mean
                  Formula: ẍ = ∑x           µ = ∑x			Formula: ẍ= ∑wx
	                   n                     N				∑w

                where x= data 				Ina certain example: where x= the salaries 
	     n= sample size 					    w= the number of employees
	     N= population size 
	     ∑= summation therefore ∑x= add up the data 
        30.   Symbol   R = for sample or population range 
                Formula: R = High - Low 
                Interquartile range (IQR) 
        31.  Symbol: IQR for sample or population 
                Formula: IQR = Q3 - Q1 
                For e.g.: Data set D: 1, 3, 3, 4, 4, 4, 5, 5, 5, 5, 6, 6, 6, 7, 7, 7, 8, 8, 9, 10
                                 Data set E: 1, 3, 3, 4, 4, 4, 5, 5, 5, 6, 6, 6, 7, 7, 7, 8, 8, 9, 20             
	          Data set D: R = 10-1 = 9 	Data set E: R = 20-1 = 19
	          Data set D: IQR = 7-4 = 3 	Data set E: IQR = 7-4 = 3 
	Variance  
           32.      s^2 = ∑ (x - ẍ)^2           mu^2 = ∑ (x- µ)^2
	                 n-1                                    N

           33.	Coefficient of Variation
	CV = s  x 100 
	         ẍ
