Assignmen® 140.778(Adv StatComp)
Due: 20 Dec 2ndterm,2000-2001
EM algorithm

Part A

Considetthelinearmodely* = X 3 + ¢ wheres ~ N(0, o?I).

Supposéhat X is obsered,but thatratherthanobservingy?, we obsere y; = min{y}, ¢} (where
thecensoringraluec is known andis constanfor all 7).

Work outan EM algorithmto obtainthe MLEs of 5 andeo. (You will no doubtfind it very useful
to look atproblem10.8in K Lange,Numerical analysis for statisticians, pp 126-127.)

Write anR (or Splus,or evenMatlab)functionto implementyour algorithm.

Part B

1. Downloadthe comma-delimitedile dat a2. csv from the courseweb page. The y’'s are
censorect 10.0.

Fit thelinearmodely = X 3 + ¢, ignoringthe censoring.
Useyour EM functionto getthe MLEs of g ando, takingaccountof thecensoring.
Considerplayingwith startingvalues.Doesthelik elihoodsurfacehave multiple modes?

If time permits,try usinga parametriand/omonparametribootstrago getSEsof g ando.

o o M w D

If time permits,write afunctionto calculatethe obsered-datdog likelihood,andapplythe
nl m(or nl m n) functionto getMLEs. Usinghessi an=TRUE will allow youto getan
estimated/ariancematrix.

7. Considercomparinghe numberof iterations,computeitime, andsensitvity to startingval-
uesfor theEM vsnl mapproaches.

Useful R functions:
read. tabl e,nl m| mdnormpnormuni x. ti ne



