Homework 3

Please submit your homework by email.

Q1.
A stochastic process  which satisfies that  is called  if .
Let


[bookmark: _GoBack]Show that 
·   is 
·   is 
·   is 
·   is stationary
Q2.
Let the process , t = 1, …, T, be defined by the Error Correction Model.


1. Compute  in terms of the initial values  ,   and innovations ,  .
2. Compute  in terms of innovations.
3. Compute  in terms of innovations only.
4. What is the cointegrating vectors for  and  .
Q3.
It is well known that the Markowitz mean-variance portfolio is readily solved as a quadratic programming problem. In practice, we may add more realistic constraints in our portfolio optimization such as market impact. This kind of problems is usually solved as second order conic programming problems. Read these two references for more information on adding market impact constraints to mean-variance optimization:
http://mosek.com/fileadmin/reports/tech/portfolio.pdf
(see Section 2 and Appendix A and B) for the x^(3/2) term)
https://iafe.org/html/documents/KolmIAFEMay272009.pdf 
(see p.17, which refers to a paper by Kolm and Peynetti, “Portfolio Optimization with Market Impact Costs”, in preparation)
Code up in SuanShu a mean-variance portfolio optimization adding only market impact constraint, i.e., the x^(3/2) term.
Ref:
http://www.numericalmethod.com/javadoc/suanshu/com/numericalmethod/suanshu/optimization/constrained/convex/sdp/socp/problem/SOCPGeneralProblem.html
http://www.numericalmethod.com/trac/numericalmethod/browser/public/Examples/src/com/numericalmethod/suanshu/examples/SOCP.java?rev=53
http://www.numericalmethod.com/javadoc/suanshu/com/numericalmethod/suanshu/optimization/constrained/convex/sdp/socp/qp/problem/QPProblem.html
http://www.numericalmethod.com/trac/numericalmethod/browser/public/Examples/src/com/numericalmethod/suanshu/examples/QuadraticProgramming.java

