Correlation in a multivariate T distribution.
Proof:

-     let  be a normally distributed random vector with 0 mean and covariance matrix 

· let  be a univariate random variable with  where  is a chi-squared random variable with  degrees of freedom.

· then if  then  has a multivariate  distribution.

· We want to find .

· Well ,

· But    since  is independent of  and since  has mean of 0.

· So 
                          from the definition of 
                       
                          since  is independent of 
                          since  has mean of 0
                          from the definition of 
                                      (use mathematica to verify that )

· Therefore the covariance matrix of  is .


Conclusion

· if  is an independent normally distributed random vector and  where  is a  distributed random variable, then  is an uncorrelated random vector with a multivariate  distribution.   will not, however, be independent.
q.e.d.
