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EM algorithm

Part A

Considerthelinearmodel ���������
	�� where��
 N ������������� .
Supposethat � is observed,but thatratherthanobserving���� , weobserve � � ��� �"!$#%�&�� �('*) (where
thecensoringvalue ' is known andis constantfor all + ).
Work out anEM algorithmto obtaintheMLEs of � and � . (You will no doubtfind it very useful
to look atproblem10.8in K Lange,Numerical analysis for statisticians, pp126–127.)

Write anR (or Splus,or evenMatlab)functionto implementyouralgorithm.

Part B

1. Downloadthe comma-delimitedfile data2.csv from the courseweb page. The � ’s are
censoredat10.0.

2. Fit thelinearmodel �,�-���.	�� , ignoringthecensoring.

3. UseyourEM functionto gettheMLEs of � and � , takingaccountof thecensoring.

4. Considerplayingwith startingvalues.Doesthelikelihoodsurfacehavemultiplemodes?

5. If timepermits,try usingaparametricand/ornonparametricbootstrapto getSEsof � and � .

6. If timepermits,write a functionto calculatetheobserved-datalog likelihood,andapplythe
nlm (or nlmin) function to getMLEs. Usinghessian=TRUE will allow you to get an
estimatedvariancematrix.

7. Considercomparingthenumberof iterations,computertime,andsensitivity to startingval-
uesfor theEM vsnlm approaches.

Useful R functions:
read.table, nlm, lm, dnorm, pnorm, unix.time


