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Efficient Semiparametric Marginal Estimation
for Longitudinal/Clustered Data

Naisyin Wang, Raymond J. Carroll, and Xihong Lin

Abstract

We consider marginal generalized semiparametric partially linear models for clus-
tered data. Lin and Carroll (2001a) derived the semiparametric efficinet score fun-
tion for this problem in the mulitvariate Gaussian case, but they were unable to
contruct a semiparametric efficient estimator that actually achieved the semipara-
metric information bound. We propose such an estimator here and generalize the
work to marginal generalized partially liner models. Asymptotic relative efficin-
cies of the estimation or throughout are investigated. The finite sample perfor-
mance of these estimators is evaluated through simulations and illustrated using
a longtiudinal CD4 count data set. Both theoretical and numerical results indi-
cate that properly taking into account the within-subject correlation among the
responses can substantially improve efficiency.
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iph�xj�Fd�T²�Fm��¯d�l¦gU�!hj�F�~´zd)f)x��
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TFg�R.Vs�.RUT�x¢RUo&d�gU��VFgUipTFo�xt�Fikh�ikT{g&�Fl���ltR.m(dy��g&lz§ºD�hzipTFf)dGg&�Fl©ljd)hj�Fr�xth�hz�Fg���xt�qR.x5�¦�Fd�T�À Y �óÀ Å �¥¾�D
g&�Fl	m�d)xj�Fg~V,o&ik�Ud�hGxt�sd�m(g&h¥x	d)��f)ipd�T�x�d�h¥xtikm{R.xjg&ljh�gU�©�>gUxj�{¬F�©Ìz�GR.TFV»]��"_q�Flzxj�Fd�l)D�ik���5dnRUrprkg<�ÙÀ Y
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f�gUT²�Ud�T�xtikg&TqRUr�wFljgU®Frpdy ³§Ud)ljTFd)r�d�h¥xtipm(R.xjipTFo9hzxtlz�Ff)xj�Fljd�g.���À���"É�w>d)f�i�®qf�RUrkrk4UD1xt�Fdy4�RUhzhj�Fm�d�V��5g&lj§²ikTFo
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f�rk�Fhzxjd�l�f�g&lzljd)r|R.xjipg&T,��g&l�d�h¥xtikm{R.xjipTFo�]��{�!� ljd)��d)ljlzd�V¤xjg�RUT}d�N~xjd�TFhzipg&T�g.��xt�sd�ipl�d)hzxtikm{R�xtg&l�RUh�xt�sd
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hj�so&o&d�h¥xth�xt�FR.x1xj�Fiph"d)hzxjipm(R.xtg&l!�qRUh�RG�sipo&��lzd�r|R�xtik�Ud�dy�(f)ipd)TFf)4U�¤K\g���dy�&d)l�D~RUh�w¯g&ipT�xtd)V�g&�sx�ikT��À��DUxt�sd
f�gUTFhjikhzxtd)TFf)4IgU�1xt�Fd�F£° d)hzxtikm{R�xtg&l¡gU�&]�ljd)Ã²�Fiplzd�h��sTFVFd�lÓ ªhzm(g~gUxt�sipTFonipTId�h¥xtikm{R.xjipTFoQ¬s�©Ìz�y��_º�slzxt�sd�l�D
RUh�R.rphjg�w>g&ikT�xtd�V�gU�sx"ikTn�!��DUR�wFljRUf)xjipf�R.rsVFljR��¦�FRUf¢§�gU�ºxj�Fiph!d�hzxjipm(R.xtgUl1iphÀxt�qR�x�Rhgzljd)o&�FrpRUl5r\htRUTFV��¦ipf¢�
�.RUljipRUTFf)d\d)hzxtikm{R�xtg&l�f�R.TFTFgUx5�>d\�sxtikrpiku�d�V¶�1¨��UR.lji|R.TFf�d�d�h¥xtipm(R.xjg&l���g&�srpV{d)ikxj�Fd�l5ipT��&g&r��&d�d�m�wFiplzipf�RUrpr�4
d�h¥xtikm{R.xjipTFo�xt�Fd	f)g&m�wFrpikf�R.xjd�V*� Y RUTFV�� Å xtd�lzm(h�o&ik�Ud�T�ipT�¨\wFw¯d�TFVFi¯N�¨#��z�g&l�R��>g~gUxth¥xtljRUw�m�d)xt�sg�V£�~�\�AQR3T�kG±FÁ É~ipTFf)d�o��#À¤��¾¡�¦ikh�m�ipTsipm�ipu�d)V{�¦�Fd)TtÀ¹��¾�DqiÈ�Úd.�kDq�¦�Fd)T9xj�Fd#f)g&ljlzd�fyx\f)g��UR.lji|R.TFf�d�hzxjlj�FfÜ 
xt�sljd�iph�hjw¯d�f)ik®qd)V£DsÇ�lzg&w>gUhjikxjipg&T(�	ipm�wFrpikd�h1xj�qR.x©xt�Fd�wFlzg&w>gUhjd�V(d�h¥xtipm(R.xjg&l�iph�m�g&ljd¦d)��f)ipd�T�x©xt�qR.T(xt�sd
csa�d)hzxjipm(R.xtg&l5xt�qR.x¦�shjd�hCÀ �cïºDFxt�Fd�ikVFd�T�xti�xª4�m(R.xtlzi�N>�~�\�AQR3T�k�z�Á Ç1RUljRUrprkd�r�xtg,h¥x¢RUTFVFRUljV ��Ï©Ï�hI�Î��ipRUTFo,R.TFV­F¶d�o&d)l�D¦��G1L3I��yD�i�x�f�R.T«�¯d�hz�Fg��¦T«xj�qR.x�g&�sl
d�h¥xtikm{R.xjg&l�iphnh¥xtiprkr�f�gUTFhjikhzxtd)T�x(�¦�Fd)T xj�FdI�5g&lz§~ikTFo}f�g��.RUljipRUTFf�dIm(R.xtlzi�NeÀ@ikh�m�iphzhjw¯d�f)ik®qd)VSRUTsV ikh
m�g&hzx�dy��f�ipd)T�x��¦�Fd�TßÀ�iph�f)g&ljlzd�fyxtrk4ehjw¯d�f)ik®qd)V£�ewG���~ipg&�Fhzrk4UD©m�g&lzd�d)��f�ikd�TFfy4�f�R.T��>d�o�R.ipTFd)V��²4
RUVFgUwsxtikTFoMR7m�g&ljdnf�gUm(wFrkipf�R.xtd)V}d)hzxjipm(R.xtikTFo7d�Ã²�qR.xjipg&TC��g&l�] �FTFVsd�l�f)d�l¥x¢RUikT¤hzw>d)f�i|R.r©m�g~VFd�rkh	hj�Ff¢�
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f�R.hjd�h)�2aªTIxt�Fikh\lzd�hzw>d)f)x�D>iphzhj�Fd)h\xtg(�>d�f�gUTFhjikVFd�lzd�VM��g&l¦wFlzg&w¯g&hjd)V�d�h¥xtipm(R.xjg&l�RUljd�xt�Fd#htRUm�d	xtg�xt�Fg&hzd
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