Chi Squared
Hypothesis: there is a correlation between the type of landform and stage of a river.
Null hypothesis: there is no correlation between the type of landform and stage of a river.

1. Observed Values:
	 
	upper
	middle
	lower
	total

	waterfall
	3
	1
	0
	

	v shaped valley
	5
	1
	0
	

	interlocking spurs
	4
	0
	0
	

	meander
	1
	4
	5
	

	floodplain
	0
	3
	5
	

	oxbow lake
	0
	0
	1
	

	estuary
	0
	0
	2
	

	delta
	0
	0
	3
	

	total
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1. Develop a contingency table for the data. You know how 10 do this afer reading
the previous section.

2. Create a table containing the expected number of cases, 3 If there were no rela-
tonship befween the two variables. This is quite simple: The row, column, and
table totals wil be the same. (The example for Product 3 is an example of such a
table.) Here i the calculation if you can't do it in your head (and often you
can't when the numbers are large):

row xcolumn total
expected # of cases = 1O Xcolumn total
“able total

Remember: The expected number of cases Is mportant. You must calculate It for
each cell in the table based on your sampie observations (such as row tofal and
column table). If the number of expected cases in any cell s less than S, using,
chi square analysis (which is what we'll be doing) I inappropriate. Also, if any.
cellin a 2 x 2 contingency table has an expected value of less than 10, you
should refe to a more advanced book for the cotrections required to the chi
square formula. In both cases you can reclassiy the data into fewer categories,
increase the number of cases in your sample, of do both things to improve the
validity of your analysis.

3. Calculate a tes satistic called chi square (x2). Chi square is a measure of the dif-
ference betuween the number of cases you observed and the number of cases you
expected to observe If there was 1o relationship beween the variables. This is a
comparison of the fist table in Step 1 and the table created 1n Step 2.

Here Is the formula for calculating chi square. The formula says to subtract the
actual number of observations from the expected number of observations,
square the result, and divide by the expected numbe. Total this figure or all the.
cells: thats what the capital sigma (5) means a the beginning of the equation.
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2. Expected Values:
	 
	upper
	middle
	lower
	total

	waterfall
	
	
	
	

	v shaped valley
	
	
	
	

	interlocking spurs
	
	
	
	

	meander
	
	
	
	

	floodplain
	
	
	
	

	oxbow lake
	
	
	
	

	estuary
	
	
	
	

	delta
	
	
	
	

	total
	
	
	
	


3. Chi Squared Values:
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Introduction
Whatis the chi square test?
The chi square test is used to test a distribution observed in the field against another distribution determined by a null hypothesis

Being a statistical test, chi square can be expressed as a formula. When written in mathematical notation the formula looks like this

Y=Y
O = the frequencies observed

E = the frequencies expected
Z=lh¢'mmof

(0 EV

When using the chi square test, the researcher needs a clear idea of what s being investigating. It is customary to define the object of the
research by writing an hypothesis. Chi square is then used to either prove or disprove the hypothesis.

Back to the Index




 
	upper
	middle
	lower
	total

	waterfall
	
	
	
	

	v shaped valley
	
	
	
	

	interlocking spurs
	
	
	
	

	meander
	
	
	
	

	floodplain
	
	
	
	

	oxbow lake
	
	
	
	

	estuary
	
	
	
	

	delta
	
	
	
	

	total
	
	
	
	


4. Degrees of Freedom

Df = (number of rows – 1) x (number of columns – 1)

5. Correlation.
How sure can we be that a correlation exists?  The degrees of freedom are shown down the side of this table and the chi squared values are shown within the table.

If you had 5 degrees of freedom and your chi squared number was 12.03, you could be 95% sure that a correlation exists.  If your number is too low to appear on the table, you must accept the null hypothesis.

	(
	10%
	5%
	2 5%
	1%
	0.l%

	  1
	2.706
	3.841
	5.024
	6.635
	10.83

	  2
	4.605
	5.991
	7.378
	9.210
	13.82

	  3
	6.252
	7.816
	9.351
	11.35
	16.27

	  4
	7.780
	9.488
	11.14
	13.28
	18.47

	  5
	9.236
	11.07
	12.83
	15.08
	20.51

	  6
	10.64
	12.59
	14.45
	16.81
	22.46

	  7
	12.02
	14.07
	16.02
	18.49
	24.36

	  8
	13.36
	15.51
	17.53
	20.09
	26.13

	  9
	14.68
	16.92
	19.02
	21.67
	27.89

	10
	15.99
	18.31
	20.48
	23.21
	29.59

	11
	17.28
	19.68
	21.92
	24.72
	31.26

	12
	18.55
	21.03
	23.34
	26.22
	32.91

	13
	19.81
	22.36
	24.74
	27.69
	34.51

	14
	21.06
	23.68
	26.12
	29.14
	36.12

	15
	22.31
	25.00
	27.49
	30.58
	37.70

	16
	23.54
	26.30
	28.85
	32.00
	39.25

	17
	24.77
	27.59
	30.19
	33.41
	40.79

	18
	25.99
	28.87
	31.53
	34.81
	42.31

	19
	27.20
	30.14
	32.85
	36.19
	43.82

	20
	28.41
	31.41
	34.17
	37.57
	45.32

	21
	29.62
	32.67
	35.48
	38.93
	46.80

	22
	30.81
	33.92
	36.78
	40.29
	48.27

	23
	32.01
	35.17
	38.08
	41.64
	49.73

	24
	33.20
	36.42
	39.36
	42.98
	51.18

	25
	34.38
	37.65
	40.65
	44.31
	52.62

	26
	35.56
	38.89
	41.92
	45.64
	54.05

	27
	36.74
	40.11
	43.19
	46.96
	55.48

	28
	37.92
	41.34
	44.46
	48.28
	56.89

	29
	39.09
	42.56
	45.72
	49.59
	58.30

	30
	40.26
	43.77
	46.98
	50.89
	59.70

	40
	51.81
	55.76
	59.34
	63.69
	73.42

	50
	63.17
	67.50
	71.42
	76.15
	86.66

	60
	74.40
	79.08
	83.30
	88.38
	99.61

	70
	85.53
	90.53
	95.02
	100.4
	112.3

	80
	96.58
	101.9
	106.6
	112.3
	124.8

	90
	107.6
	113.1
	118.1
	124.1
	137.2

	100
	118.5
	124.3
	129.6
	135.8
	149.5
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