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Abst ract

T Ilt' i1pl'lirilti"u IJr 1I11' l' ujssCJ lI IlJix,·d tUOfld I.as h( ~ '11 hamp ered by the difficulty of com pu­

tntiou in "VIII IIHl ill ,ll:I I II' mar,ll: illilll ikd iJII}(Jl! of lIw parameters involved. },[illl'yapp roxhunte

lIJ'I' I"'i1d ws 11i'I'C' 1"l'l'('11tly I)("~' ll III"OI''' SCII (fir il1 r"n~l w( ' ahem the gClle1'nliZCd linear mixed

1l,<Hl"llI'hid, !"I,r!' rs 10 IIll' Puis';<J1I llIixl'd mod,' l ,IS n spt>c'ia) (<lSC, for examp le, t he penalized

qn.e-i-fil...lihood (I' q r.) upproarhof Breslow (1 11() Clilylo ll (JH!Ja), and the gt'IK'l'alizl.'(! esti­

Illi,lil llJ; fllll , ' t i,ul ((: E [<')HI1IJroa di n f WiwlilWiw nud Liallg (/ !m:I). We show in till' thesis t rial

1,"111 (,I II' I'QI. ;'1111 (:1':10' 1'1'0<1 11 ('(' it lf"olJsis\l'u l. infe renc e for IIw variance ("011l1101ICn l ill the

l' " jSSlJll IIlix" ')lII "d ,'1. 'I'l l!' l.Ilf~ is IIII'u I' WpllS('S il two-s tep flPlWOxirtwlt, likdiliood ap pro'lcll

(,\ 1.) fl U' 1. 111'" s li liliit ioll urr J II'(,,'I.I' IJ('S o f l'ilr,' IIWrl'rS ( fix('(1{,m.,,:!. l'i lril llll' !.CfS, random effects

IHI, I tln-it-m J'iill l('(' ('Ol ll llOlr('nt, ) illlllf' I'o is,~(ltl mixedmodel. [II th e first st ep, nn approximate

likd i lllH,d rllHdioll or ('nU1I1, d'l l.,) i,s ronsu'urtr-d 10 esthnatc til£' fixed effect parmncters lind

1.lw \ 'ilriann ' , 'Olllfl0Jl(' 111.fl,v Ill'P lyi llK n I'o lljngill,(' Hny esian tlu-ormn. In the second step. the

rnudomI'lr,,\'1,1O an- l'sl iumtod by lllillitlli ~i ll g t heir approximate poster ior mean square error.

Our " s l illln1!'10<II'( ' ,ll w ll,\'S ('nnsi sll'lI! lor hotb ( I n~ !iXN! dfecl pu rmnctcrs end the vari uucc

I'tllllp0 1U'Ut., \Vhl'lI (,11f' acl.unl vlIria n('!' componrut is ncar zero . our estimates arc almos t

tlpl illlill fur I-Ill' rlludo1l1('lfl'CI.S, Wlwn lh e nct.nal varianc e compouout is away from zero, our

l'sli mil lt-s ,m ' nlwlIys aS~' l1lpl\lr.i nllly uubiascd for the fixed ('ffee!, pa rameters, whereas our

,oslill Wlc' is ~ I S,\'II I I 'lol, kll lly HC '/!;lll.i\'(, hiasl'd for thr-\,ariill ll'I' l'OllIIlOllCIIL, Another <lc1Oi rllblc

uu-r-i! is llra l. Illtli k(' III<'('xi slitlp; ,lp[Jl'oad l<'s 1H('lItiolll'(]IlIJO\'{'. ou r ('s1.ima1.cs [01' both the



fixod ('If('{"1 pnranu-n-rs and lilt' van.mo- romponcut onl.\· .1" I)I'lI,1 011 tlu- disl riIHlli,," of rnn

rlom df('('ts rat .lu-r t huu lilt' l'slimah'S of random drl" ,ts . '\11 importa nt, l il1d ill~ is llial (Ill'

ilS,nll11to l,ic covnr lnuc. or 0111' ,'SIi1ll1l11 'S for Itil' tix r-c! r-m'd paranx-n-rs willlll' ,'\J1II.'smilll. 'r ill

W'lll'rill ilS 1,1ll' \"ill"i ill\ ("(' n1l11pOIIt'1I1_ <111 index ,I [ Lin- i l ll nl ·d ll,~ I , '1' i lsStJ(·j;l l,i' l ll, i ll<T<'ilS"S, ;11I,1

rnn be ao t in 'ably reduced b,\' ilss igni ll g 1.11(' ralll('s {If Hit, fix"tl d f..t-l ,·Il\ ·ill· iil l , 's liS ,lilJ"!'l'llt ilS

W1s"ihl"lll tloll g <li/fer ('1l1.oll,' I'I"I'al iOIl,' ill 1111,1" !'I11.,I,']". 11011"' \',-1', ifl h,' lix,'cl ,' If, 'd "ll\'ilriill ,- lias

variuuo- of lilt' ..st iIl1111,1' for t.ln-('olTI'Spmuling li x, ~l dfr-d pnrtum-l.r'r m,l,\" i lln'-<ls,' <IS l ilt'

vur-iaurt-romponeru 1l."1.s Im·!!.,'1". This fc'a l,un ' II w y IH'IIs,.fut ill I ll'si~ l lill~ II \'il]id , ' :.qH'ri ll ll'lIl

or S,111I1)ling for ,,]11'Poisson ll1ix (,,11l1o l]" 1. !llI]I'SS I til' V<lriillWI' rtuupunout. is srunll , 1lu- Ii.w ,l

dre("!. rovatintcs should 1)(' ,k,.~iglll'd to hn\'\' \'I1 III1'S H ,~ difl('n' l1l. il.~ I'"ssil.l,· 1Il 1l 1l1l ~ ,liIf,'n 'lIl

ohscrvarlcns i ll illl,\' r-lustcr. lt is furt her SIUIW11.1 1Iwl lg h slnmla tlon, t ilt , P I'l I I }l ,s, ~ 1 ~ l l llll't l;}t' 11

ii i
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