Appendix for chapter 14

Chi-squared Tests:

1. Goodness-of-fit Tests:

Consider a variable which can be broken down into k categories from a population. If we
take a random sample of size n with the different k categories and then for each category
we obtain the observed frequencies denoted by n,, ..., n; and the expected frequencies
denoted by ey, ...,e,. Our aim is to compare how the expected frequencies under the

hypothesis match or fit the observed frequencies.

Category 1 2 k Total
Observed ny n, [ n
EXpeCtEd e = NPq1g | €2 = NPy €x = NPko n

. Hypotheses:

Hy:p; = P10, P2 = P20 > Pk = Pko
H,: at least one p; does not equal p;

1. Test Statistic:

K
, " (observed — expected)?

L expected
i(nl —e))? Z (n; — i)
i=1 Pio
II1.  Rejection Region:
Reject H,, if:
X2 > Xo-
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2. Testing of Homogeneity:

(I populations + J categories)

Category
1 2 J | Total

1 ny; | Ny2 ny ny

2 Ny | Ny nyy n;
population

I ng | np ny; n;

Total| n; | n, n; n
. Hypotheses:

Hy:pij=p2j =+ =pi,j=12,..,].= (The I populations are homogeneous)

H,:The I populations are not homogeneo

1. Test Statistic:

1]
2 Z Z (observed — estimated expected)?
X = estimated expected

i=1 j=1
I | N2
-y y et
[
i=1j=1 Y
n;, n;
Where, ey =
n

II1.  Rejection Region:
Reject H, if:

x:> Xi,(1—1)g—1)
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3. Testing for Independence

Category j
1 2 J Total

1 ny | Nq2 ny ng

2 Ny, | Ny ny n,
Category i

| ng | np ny; n;

Total| n; | n, n; n
. Hypotheses:

Hy:p;j = p;. . pj = (The two variables are independent)
H,:The two variables are not independent (related)

1. Test Statistic:

1] .
z Z (observed — estimated expected)?

estimated expected

i=1j=1
J N2
_ Z (nj; — &)
8.
i=1 j=1 R
~ n;, n;
Where, ey =
n

1.  Rejection Region:
Reject H, if:

x:> ng,(l—l)(]—l)



