Spearman’s rank correlation

Returning to the data from the Vostok ice core:

Scatterplot of temperature vs carbon dioxide
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1. Calculate Spearman’s rank correlation coefficient (rs)

Carbon | Rank | Temperature | Rank
dioxide
X R Y R, R-R | R-Ry | (R-R) | (Ra-Fo) | (Bi-R)(R:-E))
280 7.5 2 8 3 3.5 9 12.25 10.5
180 1 -8 1.5 -3.5 -3 12.25 9 10.5
250 6 -2 6 1.5 1.5 2.25 2.25 2.25
200 3 -6 3.5 -1.5 -1 2.25 1 1.5
190 2 -8 1.5 -2.5 -3 6.25 9 7.5
230 5 -3 5 0.5 0.5 0.25 0.25 0.25
215 4 -6 3.5 -0.5 -1 0.25 1 0.5
280 7.5 1 7 3 2.5 9 6.25 7.5
Mean: Mean: Sum: Sum: Sum:
4.5 4.5 41.5 41 40.5
. (R -R)(R,-R,) 40.5 05 oo
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2. Hypothesis test for the Spearman’s correlation coefficient for the population (py)
Step 1: Is there a correlation between carbon dioxide and temperature change?

Step 2: Hy: There is no correlation between carbon dioxide and temperature change (pg = 0).
Ha. There is a correlation between carbon dioxide and temperature change (o # 0).
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Steps 3 and 4: Collect a random sample and calculate descriptive statistics (see above).
Step 5: Determine how compatible data are with results expected under H,.

To determine the P-value for the test, compare rs to the critical value given in Statistical Table G
corresponding to the appropriate sample size, 7.

Table G — Critical values for Spearman’s rank correlation
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Step 6: Make a decision regarding Hy. P-value < o, we reject Hy,

Step 7: Conclusions.

With a = 0.05, we have significant evidence (Spearman’s rank correlation rs = 0.982, P-value < 0.01)
from 8 ice core samples that there is a positive correlation between carbon dioxide concentration in the
atmosphere and temperature change.



