SOCY2200: Statistics                                                                                  Instructor: Natasha Sarkisian
Handout: Correlation Analysis

Correlation coefficient is a numerical index that reflects the strength of a (linear) relationship between two variables. We will focus on Pearson’s correlation coefficient, which is used only when both variables are interval/ratio. 

Interpreting Size and Direction:
Correlation coefficients are designed to range from –1 to +1 (0 = no relationship). 
Direction is based on the sign: positive (direct) and negative (indirect or inverse) correlation.  
Strength of the relationship is based on the absolute value: 
· 0.8 to 1 = very strong
· 0.6 to 0.8 = strong 
· 0.4 to 0.6 = moderate
· 0.2 to 0.4 = weak
· 0 to 0.2  = very weak or no relationship 

Coefficients of Determination and Alienation
Coefficient of determination =  r2. To find it, we square the correlation coefficient. The resulting number shows what proportion of variance is shared between X and Y. 
Coefficient of alienation = 1 – r2.  It shows what proportion of variance is unique, not shared, not explained by the other variable. 

Correlation Significance Testing Step by Step
1. State hypotheses:
H0: ρ = 0
If directional:
H1: ρ > 0  
or  
H1: ρ < 0 
If non-directional: H1: ρ ≠ 0
2. Select the alpha level: 0.05, 0.01 or .001; for smaller samples, we sometimes use .10. 
3. Test statistic: Use the correlation coefficient itself 
4. If not provided, compute the correlation coefficient using the formula:
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Where: rXY – correlation coefficient between X and Y
n – sample size
X  - individual values of variable X
Y – individual values of variable Y
XY – product of the value of X and the corresponding value of Y
5. Use the table to find critical value: Table B4 (df=n-2, alpha, one-tailed vs two-tailed)
6. Compare computed value and critical value
7. State your decision about H0: If your computed value is larger than the critical value  reject H0 in favor of H1. If your computed value is smaller than the critical value  fail to reject H0. 
8. Make your substantive conclusion; make sure to comment both on whether the relationship exists in the population AND the size and direction of that relationship.
Correlation Coefficient in Stata:
1. State hypotheses:
H0: ρ = 0
If directional:
H1: ρ > 0  or  
H1: ρ < 0 
If non-directional: H1: ρ ≠ 0
2. Select the alpha level: 0.05, 0.01 or .001; for smaller samples, we sometimes use .10. 
3. Test statistic: Use the correlation coefficient itself 
4. Calculate in Stata using the following command:
pwcorr varlist, sig
5. Identify the correlation coefficient and the p-value. If your research hypothesis is directional, divide that p-value by 2. 
6. Compare p-value and alpha. 
7. Decision about H0: If your p-value is smaller than the alpha you selected  reject H0 in favor of H1. If your p-value is equal to or larger than the alpha  fail to reject H0.
8. Make your substantive conclusion; make sure to comment both on whether the relationship exists in the population (i.e., statistical significance) AND the size and direction of that relationship.

Example by Hand
We want to find out if the length of marriage is related to marital satisfaction among U.S. adults. For a random sample of 100 individuals, we calculate a sample correlation coefficient r = -.225. Can we conclude with 95% confidence that there is a relationship in the population? 

1. Our null hypothesis is the length of marriage is not related to marital satisfaction. Our research hypothesis is that the length of marriage is related to marital satisfaction. 
H0:ρ1=0             H1: ρ10        We use two-tailed test.
2. We choose = .05 (1-.95=.05). 
3. We will use correlation coefficient r itself.
4. We already have the value provided, no calculation needed: r=-.225 
5. Critical value: Use table B4 to find critical value: Table B4 (df=n-2=100-2=98, alpha=.05, two-tailed)  0.1946.
6. Compare computed and critical value:  .225 > 0.1946.
7. State your decision about H0: Reject H0 in favor of H1
We report: r = -.225, p < .05
8. Conclusion: Based on the data from a random sample of 100 individuals, we are 95% sure that the length of marriage has a negative relationship to marital satisfaction; this relationship is statistically significant at .05 level but weak in terms of its size. 

For this example, coefficient of determination = (-.225)2 = .051.
Coefficient of alienation = 1-.051 = .949.
Therefore, 5.1% of variance is shared between these two variables, 94.9% is unique. Or we could say, length of marriage explained only 5.1% of variance in marital satisfaction; the remaining 94.9% are not due to differences in marital satisfaction. 

Example in Stata
We would like to use GSS 2012 to determine whether, for the U.S. population, there is a relationship between one’s level of education (variable educ) and the age when they have their first child (variable agekdbrn). 

1. State hypotheses:
H0: There is no relationship between one’s level of education and the age when they have their first child. 
H1: There is a relationship between one’s level of education and the age when they have their first child. [non-directional; two-tailed]
H0: ρ = 0
H1: ρ ≠ 0
2. Select the alpha level: We have a large sample, so let’s use a stringent cutoff, alpha=0.001.   
3. Test statistic: Use the correlation coefficient itself.
4. Calculate in Stata:
. pwcorr agekdbrn educ, sig

             | agekdbrn     educ
-------------+------------------
    agekdbrn |   1.0000 
             |
             |
        educ |   0.3596   1.0000 
             |   0.0000

5. Correlation coefficient r = 0.3596, p-value = 0.0000 (so <0.0001). Can report as: r = .360, p < .001 (two-tailed). 
6. P-value is smaller than alpha.
7. We reject H0 in favor of H1.   
8. Conclusion: The positive correlation between education and age at first childbirth is statistically significant at .001 level  Based on our sample data, we are 99.9% confident that, in the U.S. population, one’s education and age at first childbirth are directly related – that is, those who are more educated have their first child later, although this relationship is weak. 

Graphic Examination for Two Interval/Ratio Variables

Basic scatterplot:
scatter varname1 varname2  
(the first variable will be placed on the vertical axis, the second on the horizontal)

Scatterplot with a lowess curve:
lowess varname1 varname2  
(the first variable will be placed on the vertical axis, the second on the horizontal)

Example of Graphs

scatter agekdbrn educ
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lowess agekdbrn educ
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Lowess plot shows than age at first childbirth mostly continues to increase as people’s education increases (on average). Yet the rate of that increase is first very low but it greatly accelerates after 12 years of education (high school), so it is not entirely linear. 
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