Hypothesis Testing

Design (but not do) a test to see if genetically modified foods are different from non-genetically modified (NGM) foods.  Assume you are designing a study that will analyze GM and NGM foods, and answer the following questions.   
1. What will your null and alternative hypotheses be? (Hint: Ensure your null and alternative hypotheses are logical opposites.  Also, be sure to specify your dependent variables;  that is, what you're interested in testing. Some of these are yield per acre, drought tolerance, protein content, pest resistance, and whether GM foods are more likely to cause illness [specify the illness] than NGM foods.) 
2. What significance level will you use to test this hypothesis?  Why this level? 
3. Would the Chi Square hypothesis test apply to this study?  Why? (Hint: Chi Square is for nominal data having no presumed distribution? Are the data for your GM vs. NGM tests nominal without predetermined distribution?)   

Solution:

Considering the data set for genetically modified foods are different from non-genetically modified (NGM) foods.  Assume you are designing a study that will analyze GM and NGM foods, and answer the following questions. To test whether the two types of Foods are independent or not 

	Foods
	Genetically modified
	Non Genetically modified
	Row total

	Drought tolerance
	7
	7
	14

	Yield per acre
	12
	20
	32

	Column total
	19
	27
	46


Solution:

1. What will your null and alternative hypotheses be? (Hint: Ensure your null and alternative hypotheses are logical opposites.  Also, be sure to specify your dependent variables; that is, what you're interested in testing. Some of these are yield per acre, drought tolerance, protein content, pest resistance, and whether GM foods are more likely to cause illness [specify the illness] than NGM foods.) 


Null hypothesis:

The two types of Foods are independent.

Alternative Hypothesis:

The two types of Foods are not independent

2. What significance level will you use to test this hypothesis?  Why this level? 

Level of significance alpha 0.05

We have chosen the level of significance as 5% because the less the value of the level of significance the more precise the test.

3. Would the Chi Square hypothesis test apply to this study?  Why? (Hint: Chi Square is for nominal data having no presumed distribution? Are the data for your GM vs. NGM tests nominal without predetermined distribution?)   

Yes Chi Square hypothesis test apply to this study because here the data is nominal 
[image: image1.png]22 tests

These tests are relevant to the situation in which the data are category or count
data. Each sample value falls into one or other of several categories or cells.
The test is then based on comparing the frequencies actually observed in the
categories/cells with the frequencies expected under some hypothesis, using the
test statistic

where f; and e; are the observed and expected frequencies respectively in the

ith category/cell, and the summation is taken over all categories/cells involved.

This statistic has, approximately, a 12 distribution under the hypothesis on the
basis of which the expected frequencies were calculated.

The statistic is often written as Y . to show which is the observed value. Note

E

that the values of O and E, should be numbers rather than proportions or percentages



 
Observed frequency

	Foods
	Genetically modified
	Non Genetically modified
	Row total

	Drought tolerance
	7
	7
	14

	Yield per acre
	12
	20
	32

	Column total
	19
	27
	46


Expected frequency

	Foods
	Genetically modified
	Non Genetically modified
	Row total

	Drought tolerance
	5.78
	8.22
	14

	Yield per acre
	13.22
	18.78
	32

	Column total
	19
	27
	46


Expected frequencies for contingency table under the assumption of independence 
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Similarly the expected frequencies for all other frequencies can be calculated.

Test Statistics:

[image: image5.wmf]å

å

-

=

i

j

ij

ij

ij

e

e

o

2

2

)

(

c


Where o ij is the observed frequencies and the e ij is the expected frequencies 

	Observed 
	Expected
	(O-E)
	(O-E)^2
	((O-E)^2)/E

	7
	5.78
	1.22
	1.488
	0.2575

	7
	8.22
	-1.22
	1.488
	0.1811

	12
	13.22
	-1.22
	1.488
	0.1126

	20
	18.78
	1.22
	1.488
	0.0793

	 
	 
	 
	Chi square
	0.6305


From the table we have the calculated chi square value to be 0.6305

Critical value
With the (r-1)*(c-1)= 1*1= 1 degrees of degrees of freedom and at 0.05 level of significance the critical value of the chi square is 3.841

Conclusion:
Since the calculated chi-square value is less than the critical value we may accept the null hypothesis. Hence we conclude that the two types of food are independent.
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