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Correlation does not imply causation

Towns with more doctors have more reported cases of disease.




Independent and dependent variables

pH Germinated Experiment: For a variety of pH
values, count the number of

6 0 plants germinating.
6 3
1. Design a lab experiment that
6 4 gives the results shown.
6.5 1
6.5 2 e Which is your independent
6:5 4 variable? Why?
7 2 2. Design a field experiment
7 4 that gives the results shown.
7 6 e With what might your
7.5 5 variables be autocorrelated?
75 6 3. Graph this with Excel.
7.5 7



Pearson’s product moment correlation coefficient (r)
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Try fitting a line to the data on
the proceeding slide.



F looks at the ratio of variances, explained to unexplained

Total variation

v



Is the r value significant?
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Excel Output

SUMMARY OUTPUT

Regression Statistics

Multiple R 0.689202
R Square 0.475
Adjusted R 0.4225
Standard E 1.630951

Observatic 12
ANCVA
df 55 M5 F ignificance F

Regressior 1 24.06667 24.06667 9.047619 0.013164
Residual 10 26.6 .66
Total 11 50.66667

[« d Errc_ t Stat P-value Lower 95%Upper 95%ower 95.0%pper 95.0%
Intercept  -13.4333 5.704443 -2.35480 0.040303 -26.1436 -0.72304 -26.1436 -0.72304
pH 2533333 0.842219 3.007926 0.013164 0.656752 4.409915 0.656752 4.409915

—1

RESIDUAL OUTPUT PROBABILITY OUTPUT

Joservatioricted Num{ idard Residual Percentile NumGerm
1 1.766667 -1.76667 -1.13603 4.166667 o
2 1.766667 1.233333 0.793115 125 1
3 1.766667 2.233333 1.436181 20.83333 2
4 3.033333 -2.03333 -1.30757 29.16667 2
5 3.033333 -1.03333 -0.6645 375 3
6 3.033333 0.966667 0.62163 45.83333 4
7 4.3 2.3 -1.47905 54.16667 4
8 4.3 -0.3 -0.19292 62.5 4
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Try another example

X=distance from road
Y= traffic noise

x y

20 90

40 90

60 86 6)\\
80 81 £)
100 82

120 75

140 74




Uncertainty in our prediction from a regression line

regression line
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