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We mentioned before that we have two types of statistics :  parametric statistical procedures and non-parametrical statistics, and now we will talk about selected non-parametrical procedures ; how to do them and how to  interpret them and some examples on them.

We will talk about the non- parametric statistics which is the first part of the inferential statistics :

These non- parametric statistics includes:
*chi –square test : the most common type and we use it to test the null hypothesis to accept or reject it. 

*Mann-Whitney U-test
*Kruskal Wallis test
These 3 tests are concerned mainly in the independent groups ; we have 2 approaches in research in researching people , which means if we have a group of people and we divide them into 2 groups :experimental and control  groups then we will have these 2 independent groups, the other approach is to take the same group and to apply our intervention on them 2 times and then to measure the outcome, now these are called the dependent groups.

e.g. :if we have a group of 100 students 3rd year dentistry and we divide them into 2 groups then  we will have one experimental group and the other is control group ( these are independent groups, where if we take the same 100 students and we make a pretest for them  in statistics and all get 9/10 (ma sha2 alha) and after the course all get 11/10 here the same group performed the 2 tests(these are dependent groups.

But in researching people  the most commonly used type is the independent groups ( 2 groups : experimental and control groups.

Or if we want to test the effect of eating chocolate[image: image1.jpg]


  on the occurrence of  dental caries or the effect of 2 dental pastes then if we used 2 groups(independent groups , if the same group with 2 interventions (dependent groups   but here we use other statistical tests(in the dependent type).

The main objective behind using the non-parametric statistics is to defend the null hypothesis; if there is a  relationship or impact  of the intervention on the experimental and control groups.

Here is a table summarizes the difference between non-parametric and parametric statistics:

	Parametric
	Non-parametric

	Assume normal distribution
	Assume Free distribution 

	Powerful 
	Small samples 

	Flexible 
	Data skewed

	Study effects of many independents on dependent variables
	Unable to handle multivariate questions 

	Study the interactions between variables 
	

	Shows : magnitude of significance . relationship , and direction
	


the 1st point: the non-parametric type allows us to use a data that is not distributed geographically  within  a bell shape; which means even if the data was skewed we can use it with this type . where the parametric type assume normal distribution or within the normal distribution that why we learned the Pearson's skewness coefficient (when we test its magnitude if >0.2 (severely skewed where if it was <0.2 then it is within the normal) and Fisher's skewness coefficient to insure that the data is not severely skewed otherwise we use non-parametric type.
the 2nd point: non-parametric type works with small sample e.g. we are working in a dental device with 5 patients like tongue retaining device to improve breathing ( 5 patients experimental and 5 patients control . and if the sample is less than 30 we can't use the parametric type, in the parametric we need a bigger sample > 30 to make an inference. Now if you used the parametric type with less than 30 you will have type 2 error (                                                  تعميم نتائج خاطئة على مجموعة كبيرة من الناس
the parametric type is more powerful which means that the results with this type are stronger logically and stronger to defend your position as researcher, and it is more valid.
3rd point : non-parametric  u can use  it with positively or negatively skewed data.

4th point :non-parametric can't handle multivariate  questions which means if we have multiple groups in the sample divided into 4 or 5 groups and we have multiple variables, then we can't use the non-parametric type like the chi-square coz the capabilities of this statistical test is limited.
The parametric type study the effects of many independents on dependent variables. E.g. if we want to see the effect of many variables on the occurrence or not of the dental caries in children like mother's and father's educational level and many others (independent variables) on this dependent variable(occurrence of dental caries)  where in the non-parametric type it can't handle multivariates (3x3 or more).

5thpoint: Parametric type study the interaction between variables (like in ANOVA test ,it can   gives us a table(that is called the interaction table) that tells us which is the most effective drug for example or which is the most effective toothpaste  or which is the most effective intervention I have to use) these results can't be obtained by the non-parametric type and here we have to use the ANOVA test for example. These results are known as post hoc comparisons that we can get after performing the test  . 

6th point: parametric tests can give magnitude of significance  relationship , and direction.  for the significance it tells us if there is significant relationship  or not and if there was the amount of it according to the p value and its sign (+ve or –ve ) that determine the direction e.g. if we have the 100 students that was divided into 2 groups and we watched the scores of them and we calculated their means , if there was significant relationship according to the p value  how we can determine which group gets a better performance only by parametrical statistics like by using t-test .
Then the Dr. was talking about v.imp table and he said that we have to understand it v.well 

We are supposed to study part of it (2x2 table) 

	Ordinal data 
	Nominal data 
	

	MW
	X^2 cross tabulation 2x2 table
	2-independent groups

	KW
	X^2cross tabulation
	k-group


X^2 : chi-square

MW: Mann-Whitney test 

KW : Kruskal Wallis test

Now when to utilize  x^2 or MW or KW :

If the 2 groups we test has nominal dichotomous variable (e.g. we test effect of gender(0 ,1) on incidence of sth (0,1) both are nominal dichotomous( chi- square .
Let's say that we are testing the effect of gender on our attitude toward the epidemiology subject (here gender is the independent variable and it is nominal dichotomous and the dependent variable is our attitude in +ve or –ve  also nominal dichotomous  so we will use chi-square test ) .
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After we determined the type of test we have to perform it on the software and we will have a table shows multiple results  , we have only to look at the column which is headed " Asymp.Sig. (2-sided) "  ( asymptotic means 2 sided and here it is 2-sided because it is non-directional hypothesis) and here in our example Asymp.Sig. = 0.402 this represent the probability ,so we have to compare it with the alpha factor= 0.05 . if p=<0.5 we reject the null hypothesis , if p> 0.05 then we accept the null hypothesis and we reject the alternative hypothesis , here it is >0.05 so we accept the null hypothesis ( there is no relationship , so here if we want to make decision  it won't be affected by gender coz there is no relationship.

Here we will not use the columns with the heads "exact .sig. (2 sided) " or " exact.sig (1-sided) " coz these are a corrected results correct the previous results ,we are  not concerned about it.  

In the first column the word value represents the value of chi-square itself =0.70 here we will not use it , it is used actually when we are performing manual analysis to be compared with other values , but here we are performing the analysis on the SPSS software .
Now if we have more than 2 independent variables (k-groups) like 3 or 4….10 groups e.g. we divide the age of the participants into 3 groups (nominal categorical )  vs. the dependent variable is nominal dichotomous ( here we will use ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….. also chi-square test  ( 
So whenever  we have the dependent or the independent variable are nominal categorical or dichotomous  we have to utilize chi-square test .

Another e.g. to study the effect of the gender of the patient in the formation of the skin ulcers  or on the coronary heart disease or whatever …..

The hypothesis says " there is  a significant statistical  relationship between males and females in the formation of skin ulcers" where the null hypothesis says " there is no significant statistical relationship between males and females in the formation of skin ulcers" 

  Then we perform the research using the chi-square test (we previously determined the alpha factor and if it was directional= 1-tailed or 2-tailed that is more flexible according to our knowledge  if there is a relationship or not based on previous studies)    and we found that p=0.4 >0.05 we reject the alternative hypothesis and accept the null hypothesis ( there is no relationship.
Degrees of freedom : how many degrees this result varied , so the higher the degrees of freedom the more the variability in the test.

We always prefer it to be small (more valid result. And through this value we can know the number of groups in the study.

Here the dr.'s example the degree of freedom =1 , the no. of groups =2 ……….so to calculate it:

The degree of freedom = n -1 , where n represents the no of groups (like the incidence of occurrence or the gender n was 2 so the freedom=1 ( little amount of variability to have more significance or more variability in this test. 
و يعطيكو العافية , المحاضرة القادمة نكمل ان شاء الله.
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