Probability and Statistics Notes for Chapter 10: Chi-Square Tests 
 In this chapter, you will learn how to test a hypothesis that compares three or more populations. 

Section 10.1: Goodness of Fit

Multinominal experiment: a probability experiment consisting of a fixed number of trials in which there are more than two possible outcomes for each independent trial.
The probability for each outcome is fixed and each independent trial is classified into categories.
Chi-square goodness-of-fit test: is used to test whether a frequency distribution fits an expected distribution. To begin a goodness of fit test, you must first state a null and an alternative hypothesis. 
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Assumptions for the Chi-Square Goodness-of-Fit-Test:
1. The data are obtained from a random sample.

2. The expected frequency for each category must be 5 or more.

The distribution of 
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is skewed right, not symmetric. The goodness-of-fit test is always a right-tailed test.

History: Karl Pearson first used the chi-square distribution as a goodness-of-fit test for data. He developed many types of descriptive graphs and gave them unusual names such as stigmograms, topograms, stereograms, and radiograms. 

The chi-square distribution can be used for: frequency distributions, testing the independence of two variables and the homogeneity of proportions. 
Observed frequency O: of a category is the frequency for the category observed in the sample data, this data goes into 
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(Stats, Edit, Enter)
Expected frequency E: of a category is the calculated frequency for the category. Expected frequencies are obtained assuming the specified (or hypothesized) distribution, the data goes into
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(Stats, Edit, Enter). 
The expected frequency is E = np, where n is the total  number of trials (the sample size) and p is the probability.
The sum of the expected frequencies always equals the sum of the observed frequencies. 
Calculator: Goodness-of-Fit Test:
Enter the Observed Frequencies (O) into 
[image: image7.wmf]L

1

: Stat, Edit, Enter, type each number, enter

Enter the Expected Frequencies (E) into 
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: Stat, Edit, enter, 
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, type each number, enter

2nd Quit to return to the -home screen,
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To calculate the P-value: 2nd, VARS, 7,
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value , 2nd , 99, degrees of freedom (k – 1)
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cdf( value, E99, d.f.) Enter
Degrees of freedom: d.f. -  k – 1 (k is the number of categories)

 are the number of free choices left after a sample statistic is calculated. 
If P < (, then reject Ho


  If P > (, then fail to reject Ho
Steps for the Chi-Square-Goodness-of-Fit Test
1. Sate the null and alternative hypothesis and identify the claim.

2. Compute n and E, put into List 1 and 2.

3. Compute
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4. Find the critical value (p). The test is always right-tailed.

5. Make the decision about p and alpha. 
6. Summarize the results. If P < (, then reject Ho, If P > (, then fail to reject Ho
Section 10.2: Independence

Independent: the outcome of one variable does not affect the probability of the outcome of the other variable. 

Matrix: is a rectangular array of variables or constants in horizontal rows and vertical columns, enclosed in brackets. Basically a matrix is a convenient way to store data. When describing a matrix, give the number of rows (horizontal) and then the number of columns (vertical), for example a 3 x 2 matrix has 3 rows and 2 columns, read, 3 by 2.

Element: position in the matrix, the element 15 is in row 4, column 2.

Dimensions: matrix with m rows and n columns, is an m x n matrix. 

Row matrix: matrix with only one row. 
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  1 x 3 matrix.

Contingency table: shows the observed frequencies for two variables. The observed frequencies are arranged in rows (r) and columns (c). *Always total each column and row if doing it by hand. Otherwise, type the values into the matrix. 
If the contingency table does not give the expected values, you must find them for each observed value. Expected Frequency = 
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Round the decimal off 2 places. 
You should now have 2 separate matrices. The original values are the observed values which are placed in Matrix A, and the values you found using the above formula are the expected values, place those in Matrix B. DO NOT INCLUDE TOTAL VALUES.
Calculator: Chi-Square Test for Independence
2nd, Matrix, Edit, Enter, enter the number of rows and columns, enter (as they appear in the contingency table). Observed values in [A] and Expected values in [B]

Stat, Tests, Alpha, Prgm, Enter, Calculate, Enter
Look at the p-value to test the claim.

To begin the independence test, you must first state a null and alternative hypothesis. For a chi-square independence test, the null and alternative hypotheses are always some variation of the following statements:
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: The variables are independent.
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: The variables are dependent. 

The degrees of freedom are (r – 1)(c – 1) The number of rows – 1 times the number of columns – 1.
Steps for Chi-Square Independence Tests
1. State the null and alternative hypothesis and identify the claim.

2. Make sure have expected values, if not find them.

3. Compute the test value, use contingency table and use calculator, place observed values in matrix A and expected values in matrix B. 
4. Make a decision with p verses alpha.

5. Summarize the results.
If P < (, then reject Ho

  If P > (, then fail to reject Ho
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