POINTS TO NOTICE DURING DATA ANALYSIS
About three measure points are presented here under.
1. Frequency Distribution (FD)
1.1. Definition:- A FD is an organized tabulation of the no of individuals located in each category on the scale of measurement
1.2. Why FD?
· Because, raw data often do not reveal any obvious patterns if any patterns actually exist 
· To show an organized picture of the out come 
· To make comparisons between multiple sets of data 
· To see any trend in the data & easily to communicate to others 
1.3. FD Table 
A FD Table presents the same two elements:
a) The set of categories that make up the original measurement scale 
b) A record of the frequency, or number of individuals in each category 
Ex. The following set of N=20 scores was obtained from 10 point poultry production quiz. The scores are as follows:
       8, 9, 7, 10, 9, 6, 4, 9, 8, 7, 8, 10, 9, 8, 6, 9, 7, 8, 8
1.3.1.  Steps for ungrouped FD Table 
	For ordinal, interval & ratio scale the values can be ordered from the highest to lowest for nominal in either order


a) Organize each scores from highest to lowest;
	x
	10
	9
	8
	7
	6
	5
	4

	f
	2
	5
	7
	3
	2
	0
	1




b) Put scores in x-rows and  frequencies of scores in f-row 
Note that the x value in the frequency distribution table represent the scale of measurement, not the actual set of scores. i.e., the x row lists 10 only one time, but the f-row indicates that there are actually two value of x=10 Also, the x column lists a value of x=5, but the frequency column indicates that no one actually had score of x=5

1.3.2. Grouped Frequency Distribution Table (GFDT)
GFDT when a set of data covers a wide range of values, it is unreasonable to list all the individual scores in FDT.
Ex. A set of exam scores of Intermediate Animal Production (IAP) ranges from a low of x=41 to a high of x=96 the range is 56 i.e., 96.5-40.5=56
If we were to list all the individual scores, it would take 56 rows to complete the frequency distribution table 
Rules to construct GFDT
Rule 1. The GFDT should have about 10 class intervals too high interval become cumbersome.  Too low intervals you begin to lose informations about the distribution of the scores.
If the table is to be printed in a scientific report, you may want 12 to 15 intervals. In each case, your goal is to present a table that is relatively easy to see & understand.
Rule 2. The width of each interval should be a relatively simple no. For ex. 2, 5, 10, & 20 would be a good choice for the interval width. Notice that it is easy to count with 5s/10s
Rule 3. The bottom score in each class interval (CI) should be a multiple of the width. E.g. If you choose a width of 10 the interval should start with 10, 20, 30, 40 & so on.
Rule 4. All interval should be the same width. They should cover the range of the score complete with no gaps & no over laps. So any particular score belongs in exactly one interval. 
Ex. On IAP a trainer has obtained the set of no=27 exam 
Scores; 82, 75, 88, 93, 53, 84, 87, 58, 72, 94, 69, 84, 61, 9, 64, 87, 84, 70, 76, 89,  75, 80, 73, 78, 60, 41, 96
1st Step Determine range, i.e. 96.5-40.5=56 hence 56 rows are needed or to determine rows=highest score-lowest score =96-41+1=55+1=56 Since 56 rows are too many we prefer GFDT
2nd To determine good interval width, we use rule 1 & 2 simultaneously.
	Interval width 
	No of intervals needed to cover

	2
	28 (too many)

	5
	12 (ok)

	10
	6 too few


3rd To actually identify the interval, the lowest score for these data is 41.  So the lowest should contain this value. Since the interval should have a multiple of 5 as its bottom score, the interval would be 40-44.  
	x
	f

	40-44
	1

	45-49
	0

	50-54
	1

	55-59
	1

	60-64
	3

	65-69
	1

	70-74
	3

	75-79
	4

	88-84
	5

	85-89
	4

	90-94
	3

	95-99
	1


This table is for discrete /non continuous values. If the distribution contains continuous values, it contains an infinite no of points /when single points are considered. Thus, to present the data in frequency distribution table the concept of real limit is applied. Meaning, a score of x, for. Ex. 8 for a continuous variable actually represents an interval bounded by the real limits 7.5 & 8.5. Hence a FDT of f=3 individuals had exactly the same measurement. In steady, you should realize that the 3 measurements are simply located in the same interval b/n 7.5 & 8.5. 


1.4. Frequency Distribution Graphs (FDG) 
There are different graphs, but all start with two perpendicular lines called axes. i.e.,
X-axis- abscissa horizontal & indicates scores/values 
Y-axis -ordinate vertical & indicates frequencies of scores
General Rules to construct graphs:
1. The graph is constructed, so that its higher (y-axis) is approximately 2/3   to ¾ of its length (x-axis). Violating these guidelines can result in graphs that give a misleading picture of the data.
2. The 1st type of graph we will consider is called either a histogram or a bar graph. For this type of graph, you simply draw a bar above each score, with height correspond to frequency, & the width of the bar extends to the real limit of the score for histogram when measurement is on an interval or a ratio scale 
3. When the scale of measurement is nominal or ordinal scale use bar graph 
4. Frequency distribution polygon (FDP) 
In a FDP a single dot is drawn above each score, so that: 
· The dot is centered above the score 
· The height (Vertical positions of the dot corresponds to the frequency.  A continuous line is drawn connecting these dots. Like histogram  FDP is also used for interval & ration scale of measurements. 

1.5. The Shape of a Frequency Distribution (FD)
There are three characteristics that completely describe any distribution: shape, central tendency & variability. Nearly  all distribution can be classified as being either symmetrical or skewed.
 (
bimodal
) (
Symmetrical Distribution
)Defn. In a symmetrical distribution (SD) it is possible to draw a vertical line through the middle so that one side of the distribution is a mirror image of the other.  see the following figures:
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2. Central Tendency (CT)
1. Defn CT=is a statistical measure that defines a single score as a representative of an entire distribution. The goal of CT is to find the single score that is most typical or most representative of entire group.
2. There are three different but related measures CT.
i.e., mean median & mode 
· Mean=arithmetic average commonly known as N for population mean
             and [image: ] for a sample mean
· Median=Middle of the distribution /dividing the distribution  in the half (50%)=equivalent to 50th percentile 
· Mode= the most frequent value 
Formula for Calculating Mean 
 (
where
 
=sum of each scores in the population.
N= Number of scores in the population
)[image: ][image: ] 
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∑
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 n=
Number
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)  
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         Formula for calculating median:
Method 1. When N is an odd no the median  is the meddle value e.g. for distribution 3, 5, 8, 10, 11 Median is 8
Method 2. When N is an even no the median is half way b/n the two middle scores
Median is used for ordinal scale 
Methods when there are several scores with the same value in the middle of the distribution, we simply use method 2.
Mode  Is used for any scale of measurement. In a nominal scale is impossible to compute a mean or median but mode.
 
Defn, In a frequency distribution, the mode is the score or category that has the greatest frequency an& mode
Mean is the most preferred measure of CT. Because it uses every scores in the distribution. Note  the goal of C.T. is to find a single value that best represent the entire distribution. Besides being a good representative, the mean has the added advantage of being closely related to variance & standard deviation. For this reasons & others the mean generally is considered to be the best of the measure of CT than the other two. But there are situation where difficult to calculate mean, in that case we use median & mode is the only CT. used for nominal scale of measurement 
· Median is used for four situations: 
1. When there are a few extreme scores in the distribution 
2. When some scores have undermined values 
3. There is an open-ended distribution 
4. When the data are measured on an ordinal scale 
· In extreme scores or skewed distribution, mean is not good representative of the majority of distribution 
· Measure of C.T for three symmetrical distributions: Normal, bimodal & rectangular 
 


3. Standard Deviation and Variance for a population 
· Standard Deviation (δ) is the most commonly used & most important measure of variability 
· δ uses the mean of the distribution as a reference point 
· δ measures the distance b/n each score & the mean 
· δ determine whether the scores clustered to gather or scattered around the mean 
· δ approximates the average distance from the mean
· Although the concept of δ is straight forward, the actual equation will appear complex 
· The goal of δ is to measure the standard/typical distance from the mean.
 (
Remember there are two parts to a deviation score. The sign (+,-) & the number the sign tells the direction from the mean, i.e. whether the score is located above (+) or below (-) the mean & the no gives the actual distance
) (
Deviation=
x-µ
)Step 1 find the deviation/distance from the mean 

e.g., if µ =50 & x=53                   
          Deviation = 53-50=3 if x=45
           Deviation =45-50=-5   

Step2. To compute a standard distance from the mean look at the ff e.x.,
 (
x
8
1
3
0
x-
 
µ
5
-2
0
-3
) ∑x=12
Mean (µ) =12/4=3, µ=3              
∑ (x- µ) =0
Notice that the deviation scores add up to zero. It is not surprising; b/se by definition the mean serves as a balance point for the distribution. As the distances above the mean are equal to the distances below the mean. Logically, the deviation scores must always add up to zero. This fact is helpful for checking whether our calculation is correct or not.
Step 3. Since the average of the deviation score won’t work as a measure of variability b/se it is always zero, the solution is to get rid of the signs (+ & -) the standard procedure for accomplishing this is to square each deviation score. Using these squared value, you then compute the mean squared deviation, which is called variance 
	Defn 1. Population variance= Means squared deviation. Variance  is the mean of squared deviation scores



 (
 
Variance(
δ
)
      
)Note the process of squaring deviation scores does more than simply get rid of + & -signs. It results in a measure of variability based on squared distances. Here the mean squared distance is not the best descriptive measure for variability. 
Step 4. Standard deviation=   
	Variance=mean  squared deviation= Sum of squared deviation
                                                          Number of scores  



The value in the numerator of this equation, the sum of the squared deviation (ss) is a basic component of variability & we will focus on it.
	Defns=ss=sum of squares, is the sum of squared deviation scores 


ss=∑ (x- µ)2------ definitional formula 
ss=∑x2-(∑x)2 ---- computational formula (Machine)
              N
example
	x
	x- µ
	(x-µ )2

	1        
	-1
	1

	0
	-2
	4

	6
	4
	16

	1
	-1
	1



∑x=8
µ =8/4
µ =2
ss=∑(x- µ)2 = definitional formula

ss= ∑X2- (∑x)2 = computational (machine) formula 
               N
=38-64
       4
=22
Formulas for population standard Deviation & variance 
Variance =ss=∑ (x- µ)2
                 N       N
δ =     ss
          N
Population variance = δ2=ss
                                      N
 
Ex. Calculate ss, variance & δ of the ff population 
         1,9,5,8,7
1. SS=∑x2-(∑x)2
                   N
     =12+92+32+82+72- (30)2/5
                            
     = 220-180
     =40
2. δ2= ss =40 =8, δ2  =8
      N     5
3. δ=   8     =2.83

Graphic Representation of the mean & standard deviation (δ) 
 (
δ
 =2.83
)   [image: ]
            µ=6
Standard deviation & δ2 for samples 
· The calculation of δ2 & δ for a sample follows the same steps that were used to find population δ2 & δ expect for minor changes in  notation the 1st 3 steps are exactly the same as they were for a population. 
· SS for sample is found by 
1. Find the deviation for each score deviation =x-[image: ]
2. Square each deviation squared deviation =(x-[image: ])2
3. Sum the squared deviation: ss=∑(x-[image: ])2
      ss =∑ (x-[image: ]) 2 =definitional formula 
      ss=∑x2- (∑x)2 = computational formula
                    n
      s2 (sample Variance = ss
                                N-1
      s=    ss    =Sample standard deviation
             n-1   
Notice sample formulas use n-1 in steady of n. this is the adjustment that is necessary to correct for the bias in sample variability 

	x
	1
	6
	4
	3
	8
	7
	6

	x-[image: ]
	-4
	1
	-1
	-2
	3
	2
	1


Ex. A sample of n=7 scores from a population is selected.  The scores are:




· =35=5       ∑ (x-[image: ])2=36 
 7
1. ss= ∑ (x-[image: ])2=16+1+1+4+9+4+1
                  = 36= definitional formula
ss=∑x2-(∑x)2   computational formula
                               n
= 1+36+16+9+64+49+36-(35)2
                                                      7
= 211-1225                        
            7
= 36
2. Sample Variance (S2)= ss   =36   =   36=6
                                 n-1    7-1    6
3. Sample standard deviation (s)=   ss    =    36  =    6    =2.45
                                                n-1       7-1  
Based & unbiased statistics 
The formula for sample variance has been developed so that the value obtained for a sample variance will provide an unbiased estaimate of the corresponding population variance. This does not mean that each individual sample variance will be ecactly equal to its population variance 
In fact some sample variance will over stimate the population value & some will under estamate it. However, the average of all the sample variance will produce an accurate estimate of the population variance. This is the idea behined the concept of an unbiased statistics.
Defn. A sample is unbiased if the average value of the sample statistic obtained over many different samples is equal to the population parameter. On the other hand, if the average values for a sample statistic consistently under estimates or consistently over estimates the corresponding population parameter, then the statistic is biased.
Ex. A population that consist of exactly N=6 scores 
0, 0, 3, 3, 6, 6, with a few simple calculations you should be able to verify that this population has a mean of µ=3, δ2=6 & δ =   6   = 2.46. Next, we select samples of n=2 scores from this population. In fact, we will obtain every single possible sample with n=2. The complete set of samples is portrayed in the ff table 


	Sample 
	1st Score 
	2nd Score 
	Sample statistics

	
	
	
	[image: ]
	s2
	s

	1
	0
	0
	0
	0
	0

	2
	0
	3
	1.5
	4.5
	2.12

	3
	0
	6
	3
	18
	4.24

	4
	3
	0
	1.5
	4.5
	2.12

	5
	3
	3
	3
	0
	0

	6
	3
	6
	4.5
	4.5
	2.12

	7
	6
	3
	4.5
	4.5
	212

	8
	6
	0
	3
	18
	4.24

	9
	6
	6
	6
	0
	0


Finally, consider the column of sample means for this Example, the population mean is n=3 & a few of the samples have means that are identical to the population value. In addition, when you add the 9 sample means you obtain a total of 27, so that average of the means is 27=3 thus the sample mean is also unbiased statistic                                       9
    
Reporting the standard Deviation 
· In reporting the result of the study, the researcher often provides descriptive information for both central tendency & variability. The dependent variable in psychology research frequently involves measurements taken on interval or ration scales. Thus, the mean (CT) & the standard deviation (SD) variability are commonly reported together 
· Three Points to Remember 
1. The deviations computed from a sample mean are not “real” deviations. Instead they are only approximations of population deviations b/se you must use the sample mean (instead of the real population mean µ) as the reference point computing each deviation.
2. Notice ss computed with the sample mean is smaller than the value of SS computed with the population mean. This is another example of the general point we made earlier. Sample variability tends to underestimate population variability. ss computed from sample mean always will be less than or equal to the value of SS computed with real population mean.
3.  (
S
2
=
Sum of squared 
deviations
  =
SS
    
=
SS
     No of scores free to vary        
n-1 
   
 
df
)Degrees of freedom, or df for a sample are defined as df=n-1 where n is the number of scores in the sample 
           

δ(s) is:

1. a descriptive measure (How variable, how spread out is the scores /values);
2. a measure of distance from the mean; 
3. Also can be a measure of distance b/n scores;
Factors that affect Variability 
1. Extreme scores 
· Of the three measures of variability, the range is most affected by extreme scores.
· Standard deviation & variance also are influenced by extreme scores. Because these measures are based on a squared deviations. Ex. A single extreme value for example a score that is 10 point away from the mean will contribute 102=100 pts to the SS
· The Semi-inter quartile range often provides the best measure of variability for distributions that are very skewed or that have a few extreme scores 

2. Sample size 
· As you  increase the number of scores in a sample, you also tend to increase the range b/se each additional score has the potential to place the current highest or lowest value in the set.
3. Stability under sampling 
The range, will change unpredictably from sample to sample & is said to be unstable under sampling, while the other two are stable under sampling.
4. Open-ended distribution 
For each distribution we can’t compute the range, or standard deviation, or the variance. In this situation, the only available measure of variability is the semi interquartile range.


Z-Scores: location of scores & Standardized
Distributions
1. The General purpose of Z-score is to identify & describe the exact location of every score 
2. Uses of Z score is to identify & describe the exact location of every score in a distribution 
Why Z score?
a.  (
δ=3
)[image: ]Abdisa score 76 in an IAP Exam. The mean score was 70 & δ=3. Here 76 is in the Extreme right hand fail one of the highest score in the distribution
                                
b. [image: ]Chala score 76 in a poultry Exam. The mean score was70 & δ=12 Here 76 is only slightly above average. Thus the relative location the mean & δ as well as the actual score.

The process of transforming X values in to Z scores serves two useful purposes:
1. Each Z score will tell the exact location of the original X value with in the distribution.
2. The Z score will form a standardized distribution that can be directly compared to other distributions that also have been transformed in to Z scores.
Here different distributions can be compared even though they may have been quite different before standardization. Z score is expressed both in magnitude & sign (+ve above mean & -Ve below mean).
Z- score formula 
	Z=X-µ
        δ


  X-µ is deviation score we divide this value by δ. B/se we want the Z-score to measure distance in terms of standard deviation units. Remember the purpose of Z score is to specify an exact location in a distribution.
The Z-Score formula provides a standard procedure for determining a score’s location by calculating the direction & distance from the mean.
Ex. Bado score 70 pts below the mean. Mean  of a distribution is 500 & Bedo’s score is 430, the δ of distribution is 100. What is the position of Bedo’s score?
Z=X-µ    =430-500=-70=  -0.7 Bado is 70 Points below the mean
     δ         100        100
     






                 
Using Z score to standardize a distribution
It is possible to transform every X value in a distribution in to a corresponding Z score, entire distribution. The new distribution of Z score has characteristics  that make the Z score & Z score will have the ff properties:
1. Shape Z score will have the same shape as the original distribution of raw score.
 (
Population of scores
(x-values)
Transform 
x
 to 
z               
Population of Z scores (Z-Values)
)                             

[image: ]                           [image: ]
Transformation of scores in to Z-scores does not change the shape of the population but the mean is transformed in to a value of 0 & the standard deviation is transformed to a value of 1 
2. The mean the Z score distribution will always have a mean of zero 
For the above example Z=x-µ =100-100
                          δ         10
3. The δ 
 [image: ]
                                        µ
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