
Tllis pa,per c-ltwrilw il I10vf?l t.t!t4~i~iq~it~ I’Or Ilt)i+~ IY~l~llsl 

sptw~li wt:ojiuil.iotl. wliitdi tml ilitwqmri~,lr i.lit~ t~haril.t~l t!r- 

ist it5 of noist! c-list.ril)tition tlirwl I\: in ftJa.1 ItwS. Tlir 1’cl.t11w 

itwll’ Of f!iM:ll H Iiidysis fl.R.IIlt! l1il.S R. Si Ot~l~;LSi it: 1’01.111. nllit*ll 

twl rrprtwnt l.lit~ I)roh;l.t)ilit?; tltwsil~ f’~iiit:l ion ot t lit! rSt i- 

t~ia.tt~I Slwtd~ twt~4miit~nt iti llit> noisy s~wtdi. I:Siq tlira 

~JIIC~II~YI of 1111~ j)mh;i.l)ility tltwsit,y 411ilt.l ioiis of t lie t!st i- 

l1lit.tt’cl i;l~~~‘lj t.olllpt)nt:nt.s a.ntl Ilitltlrt~ hl;irkt)v h,lot-ltdlitlg 

of t~ltml Sptw~l~. tllr OlXWWi\.l ion ~~i~old~ilit~ 0I’ 1.11c~ n0iS.v 

spt~t~t’li iS t~idt~IIlitt.t~tl. 111 t IIt> wllolt~ 1)rotws of tilts twliiliqilt~. 

tIltI t~xl)lit.ii iiiI’t)riiliit~ioii OII SN II is not 1iw1. 7‘litt t.tdiiiitjIit~ 

is t~vil.lll;l.tt!tl I)\: Iii,I’gt’ \~t)t~i~,l~IIIi~.I.~ iSOlil.t.t~tl WOl’ll WtY~~llit ioil 

1llltlt~1. t’ii.l’ IioiStl rllvilY~lllllf~lll. il.lltl is (i~lllltl t0 Ilil.vt’ t~ItVll~Iy 

olitl)t~‘.li)l.iilt~tl t~oriliiicw.~ s4wt:trii.l S1il)t ril.t:tioil (l~~!twt!t~n I3’A. 

;iiitl .I-4% wtllit~tioii iii wtqiiit ioii twoi~). 

1 IN’l‘l~O~~~~~“l‘ION 

Noist-s lohllSt Ilt’SS iii 5pfYt’ll mwgiiit ion Ilil.S ii.1 t I’il.t~tt~tl H. Krt’i1.t 

tlt!i\.l Of ilit.twst :I], Intt~rfc~riiig IlOiSt? tlt!jilXtlF 1 IIt, I)t’VfOl.- 

iiiii.i~t~t~ it) t3isl.iiiq rcw~iiit ion sysi.f~iiis. pi~.rt it:lilii.rl~ 4~lltw 

t Ilent is it iilislliiitdl ii1 tl1t> tl~il.illill !: ii.1111 twl.ilig t7iViroiitilt~lit 

III Ortlt’l IO t~t~lll~~~llSil.tt’ t II? rtlisiniit.t~li. St!l.t~l.il,l Illt’l.lltit~l~ Il;I.Vt 

lwt~ii Stiitlit~tl in I lit’ Iwo iii;biii iI,~~4~1~o;at~lit~s: 1:) t~otli~~t!ilSii- 

I ion in I II? fc’il.tllrt’ PXt ITlt~liOll StiQt!: 2) t~0111~wiis;~,l ioil 01 

<ptw’li iiiotlt~l for iioiry riiviront1it~i11.. S4wt’t ra.1 .<iihtrat:t ioii 

??. 3. -1. %Y]. is il. tt~t+nit4lw of 111~ l’orn~t~r kintl. III this ttst,l1- 

tiitlut’. dt Ilt~ll~ll t Ilr Vil~iil.llt? Of noiw 1btPATY SI)Pt’t.t7IIll t’illl 

iiiil)lit:itl~ IW t:tmSitlmwI in tllr ~)H~t’t?iS 0l t~il.lt~lllil.t.iI1~ Ovt’r- 

rst i1llil.t ioii f’;l.t:t.Or [:,I. tlltB iloist~ Vill.iil.llt~P is IlOt t’t)lll])~!llSil.t t!tl 

tliwt~t.l~. ( )tlltar t~oiii~)t~i1sH.t,ioii tct~lluit4iiw iii t IIC~ ff!il.tlliY! f’x- 

t.r;l.t~t.ioii St iIji? il,l’t! il,llllt~St. tilt, S’illllt’ il.S QI)wt rid snt,t iwt ion 

tt~t~l~r~it4lw in tt?l‘llls Of t,llr t’011l~N!llS;lt it)11 Of I Ilt? VR.l.iil.llW 01 

iioistl ptwm spwt runi. AH 1.h st!tY,lltl t:il.tt!gory. ttw lllt~tlrl 

t~o~nl~iii~.t.ioii I)ilSt?tl il.[~~~lY)itt~ll [C,. 7. 8. ‘31 t:il.ll t’t~lll~~t’llSil.t.t! t IIP 

VWiitllt? Of noise rxplit*it.ly t)y illt:Ol~~~O~i~.t,ill~ t:ll;l.l.;l.t.t.t~rist.it~S 

0l t.llt! noise v;l.riil.llt!P iilt.0 t,ht! noisy SlWWll llltKlt!l. It is il,r)- 

plit~il.l)lt~ to ii wirlc ra.gr Of iioiw twvironriiriits. I11 t,llr 1t10tlt~l 

t.t)ltlt)illit.t ion a.pprt~~:l~. ht~w~rr. knowlrtlge of t IIC! SNI< is 

rrt4iiiwtl ill Ortltlr t.0 t:mnhiiic! imist: il,Iltl s4Wt~t:h ll~t~tlrls prt’- 

cistblv. 

‘I’l1t!St~ lmvioiisly iiivcstipdrtl i~.[~~~lXK+.t~llf~S il.lY! l);lWtl 011 t Ilt? 

St;t.l~tl;~~tl f~il.mt!\Vt)~k of ret:ognit,ion. wllt>rtl t II? fe;l.t.llrt! OX- 

tlX.t:tiOll 1)rot’t!ss 4)rodiIws x point in i.lir fcatllre spt:o. wliicll 

is iiipiit t.0 iL t:la.ssitittr. 011 tilt> Ot.llrr llil.ll~l. l.llP sptW:ll t’0111- 

~)Ol~t!llt ill t 110 noisy SpWt’ll siglld tlt’Si~il.l~l,V Sllt~lllrl IW t!St i- 

tll;it rtl ~vl~ilt~ kwping a.tlthigllit..y. l)t~t~it.lISt~ noists 1lit.s a rillltlt)lll 

t~llWil.t~tt~~iSi it:!: wliit.11 lt%tl 10 ii. viuiililw Ot’ 1)OWt’1‘ Spf3:i.1‘llI1i. 

‘l’llr ttv~liiiitlut~ prt:st!llt.tltl iii tllis ])il[)t’r is il. pmt’t”SS iii 1111~ 

ff’il.tll1.t~ t?Xi txtTioi1 St.il.EP. ii.lltl t’i\.ll t’t~lll~~t’ll~i\.t I’ 1 IIt, vil.li;l.lltYB 

of iioiSt% 1wwt!r S1wt:t rum hy illt~t~r~~Ol‘ilt.ill~ t IIt, noiw tlisi 1% 

tmtioii into t.llt~ ft!;Ll llw. 111 tht! tt?t~linit~~it~. 1 IIt’ frii.t 111’1: 1Iil.S ;t 

St.tWll;l.St it. f’Ol71~. wliit,li (Iil,ll rt?plY’Sf’llt t.llts ~)lY~l)il.l~ilit~\: t-lt>llSit.y 

fiiiit:t.ion 0I t.lte wt illlil.tt’tI spwt’ll t’t~lllpollt~llt in noi<:\ s~wtY~11. 

I:siiig 1 lit, st~t411t~iit~ ol‘ the prol~;1.l~ilit.?; tlriisit.?; funt%ioiis 01 

t Iit: t~ti~tt;r.t,t~tl s~)t~t~t:l~ twlltpt~ntmts a11t1 Ilitltltw Mwkov Mt~tl- 

dlin~ ol t’lt!il,ll 5pt’t~t’lI. t.llts ol~~~t~l%il ion 4~i~old~ilit?; Of’ t lie. 

noiS:\; Spt’f”:ll is t’il.lt’llli\tPII. Ill 1 IIt’ WhOlt~ l)L’Ot’t’HS 0I’ I IIt’ 1tY.b 

niqiw. t lit’ tlxplit:it i~if’t)ri~~it.l ioii on SS I< is lit11 Ii.wtl. I‘lli:: 

tt~c~liiiitjiit~ will lw rt~ft~rrt’tl t.0 il.S St Ot’llil~t it. Ft2tllw I,:xt rat’- 

t ion (SF1, ). 

SI:lS applit~tl to MP’(.‘(‘ [IO] IS t~V;l.lIlil.tt’tl li)r Slbt’t’t’ll ill t.ll? 

pWst~I~tY’ 0C t’il.r noistl. (‘t~lll~~il.~iSt~ll iii ~~t’rt’t~l7ll;l.llt~t~ ii IlliUlt’ 

wit Ii l.lltb ilow1iiitl;i.r SlWt:t,r;d Slll)t I.il.t~tiOll~~l]. It Wil.S I‘f’]~O~l.t~tl 

iii [‘i] t.llil.1 ~Xl,l’H.1lt~l lllt~t~lt~l t~t~llll~illil.tit~ll Wi1.S t:Olll~~l.l.;il~lC~ t0 

llt~lllill~il,~ S])t”‘t I.itl Slll)t lXt~tiOt1 IPt’lIllitlItt~ llllt1t’1. t’i1.f noiw ?Il- 

viroi1mtwt. 

I’l1t~ 0lM~rvt’tl noisy spwt’ll Sigllil.1 t.oi1Sist.r 0I iioista illltl t.ltcl.ll 

sptwl1 t’t~lllpt)llt~llt~. Tilt, t.1tw1 spt~t~ll twnlpont~nt. s. ill 

s4wl rid tItml;t.iti ir: ~~~~~wst~i~it!tl ;I.:: 

s = y - Il. I, I i 

Wllt’H’ y il.llrl 11 tlt!llOlt I IIt’ OlX+~l~Vt?tl IlOiS? S~)Wt’ll <i~llill illltl 

ll0iw t~0111p011t!IlI.s iI1 5pt’t’t rwl tltim;i.iii rr-:pwt.iwl;. I3t’t’it.llSt’ 

II is il. I.~I,II~~OIII v;l~i;l,l)lt!. s iS ti\,kt’ll w..< iI I.~I.II(~OIII v;t.ri;\.hlt~. 

‘I‘lllls. tilt> I)lY~ld>ilit; tlriisit~ fllllt:l ioii (ptlf) OI’S4)tW~lI t:t)Ill- 

pOllt!llt. ,/. is I’r4~rt!St!llit’tl ilsing tilt> 4btll’Of 110iSr. (1. il.S ft~llt~~vs: 

.fis) = 
{ 

;; . f’(Y - s, ;t:,~4vis(! 

\VllPlX! S I’f![)l‘~!St~lltS t.llt> t~l~sf!rviLtit~ll SlXl,tX’ Sllt’ll t I1il.t. (y - S:) 

Iblls into tllr rR.llgt! 0l possihltt lloiw Sigl1il.l. .I is il. 1101.111il.l- 

izil.t,iOll I’il.t:tor to sat id:\: 1, ,j(s:)t/s = 1. Iii oult!r to rvir.lnii.tt~ 

tlw Ol)St+~Vi1.tiOlI l~twl~d~iiity or I Iit> iloiSy s4wfA iisiiifi a. Ilitl- 

t-1t!11 hlxrkov hItdtll ( IlhlM) t ra.illtd 1)~ t:lt~il.ll Spt~t:l~. i 11~ itI1 

St ;tt,r Olltpllt. prol~il.l~ilit~y. P, (yt g). for 0lXt~rv;tl ioii y, iii tIltI 



I:(.y,..qj = 
I 

b, (s),q(y, - sjtls (3) 
.< 

I ’ = -. 
I .I 

b,(si,f,(s)rls 
. ! 

(-‘I! 

wlirw h, tlrliot.c~s i lie ollt.l)lit I)tlt’ for I Iit’ it II slide ifi t,hc> 

IIMM. .I! dt!llOteS t.llP l~0l.lll;l.lizi~.t.i0ll fnc,t,Or for lll0 tt,ll frilllIt’. 

‘l‘h(! illt.f~#l.il.t.iOll iii L,cfll;r.iioil -1 is over t,hc! cliilir(s sp;l,(‘~‘. Iii 

the? ws(! tllilt t ll(b hiiithriw Of slW!p(‘II for rrc:ognit ioii 8.W 

givrii. + (xii hh ignowtl ii1 t.li(? tlwotliilg sl.a.gtl. h:;ww it 

tloos not llil.VC’ 1 IIts ~infliieilw 011 rwojiilit.ioii rwIllt.s. ‘l‘llr!w- 

forr. ii) this (‘iw!. it is rlloIlgll t,0 wiisitlt!r St ill t’ olltpltt. proI)- 

ii.l)ility. LI,(,/, ). for ?.~t.illlil.t.C~Cl I”11 ,j, Of t Ilr spW(‘ll c’olllpo- 

ii(!i11. wliic.11 is rrl)r(wi~lc!tl ;i.s 

11, ( .f! :I = 
.I 

/,,(S),~,(SJflS ! 5 ) 

‘I‘IIP illt~~~riI,t.i0ll k CM!1 I II? f~iltiw Sf)ii,C’(‘. If t IIP f~il~t‘il.l~lCl~l’5 

ill t 11P spwt rihl (.loiii;l.iil. il,W II1a.I)Iw~l into ;1. tlitft:wiil (Ioiiliiili. 

sIl(,ll il.S c7!l)sl ra.1 tlolii;l.in. iioiw is not ilc!cws;l.rily ibtltlit ivcs. 

ISlIt. still. t,llc> rl;l.io Olltpllt. j)lOhilI)ility. 11: (.). iii th(! I1tw 

tlomitiii (:il.ll I-)(’ ~‘H.1~~1lli\t~~~l iii Sil.lll(’ w;iy il.S fOllOb3: 

II’ ,f,i’ is Giuissia.ii. w1iic.h is rq~~~111wl I)y A’(<. *). a. 

IXl,r;~lll~~it~r WI, Al’ {<. K&} is t H.k(sll il.s H. sI.oc’II;I.SI i(. li~ilt.ll~(l. III 

I Il(b (:iLSP Ill;l.t. /I: is ;l.lSO (~;iLIlS:);iil.ll. which ii WpWS~!llt~~~l I?\; 

A’(//.. 0. the Stil.tC Olltf)llt I)roI-~;i.l~ilil,~ is (‘ill~‘lllilt~(‘~l il,S 

x (‘XI) {-~I:-,,~~(Q+~)-‘II-,IJ} ii) 

Ill t II? (‘il,SC l.llil.l I II? S1il.t.P Ollt l)llt [“If is lY~IblY’SC!lllotl Iby il, 

nlixl III? Of’ (~iLIISSiil.llH. I llt’ (Xl(‘lll;l,l ioii is St l’il.i~llt-lii~wil.~tl. 

Iii I Ii(> ~iclxl. swtioli. I hr ii.lgoril hiii lo ol)i;i.iil t.lio Stoc:I1;t.5I it. 

li?lI IIW. which 1Iil.S it I’Orl11 01’ (;il.llSSii\.ll iii cYsl)St I’ill (loiii;i,ii1. 

is tlosc.ri Iwtl. 

If tllr st.;l.t.c~ olll pllt pdfs ii] (‘lt’illl slwwll IlMhl il: givt!ii iii 

Wl)Sl IX1 tloriiaiil. tl1P IMll’Of t.llC ~?St.illlil.t.C!~l SpPt?f:h U~lllpOll~llt 

iii riwll noisy spW(:h Ol~s~Wil.tiOll should Iw rrl)Ws~!ntetl xlso 

iii CY’l>St.riLl tl0llIil.ill. Alt hOllgl1 t her? SW111 t0 IM! SC!Vt’lXl Wi,!‘S 

Of Ohtil.illillg Gil.llSSi;lll Irf)rc~s(~ilI.;tl.ioii for t Ilr I”lf Of t.llr rst.i- 

Ini1.t HI Sl’W(‘ll C’Olll~~Oll~!llt. in (X’fNt rid ~fOlllil,ill. Ollt’ Stl.il.iglll.- 

fOlWRlYl Wi1.y is t,O (‘ii.l(‘lllal tl IIIt’il.ll VtY’t Or il.ll(.l c:ov;l.rimw Illit- 

t.rix tlirrc:t.ly iii (X!IWt.lYll tloillGn wing iloiw sfwc:tnliii will- 

ph. TII~ I>IYN:WS of tht? st.oc4l;l.st,i(: I’e;tt IIW CXI raction ill,- 

plirtl to MFC’CI tlonl;till is illlIst rxi.rtl by Figlrw 1. 

Noiw tlil.til S;l.lllplt!S in 1,1l(! figlIlY R.H! SiL.Vt?tl iilt,o t Ilr noise 

I)llffW (Iiiriiig :Y ftXlllrs hclfOl’r rii.dl inpit lltt.t!YiillfY!. ‘I‘h0 

f)rowssiilg Stil,RW Xl? iI,l)l’liCtl 10 I II? Ol-)S(!lW~tl signal ilt, (‘il.(:l1 

fl%lll~ (Illring illf>lli, Ilt.t(‘l’il.ll(X! ilsing i.fl(! Sil.WCl iloiw ilil.t.il 

Sitlllf~lW in t,llC noisr blItfP~. ‘l’llfl Sl.Pl)S iii tll? pl’OWSS Of (‘il.1- 

Noisy speech 

mean vector and 

Stochastic Feature : f,’ 

I~‘igIw I: L’Joc:k- I”, r ( IfiLl ill11 Of’ t IIf’ I)lY)(‘(‘SS Of’ (‘ill(‘lllii.t iiig (;illlS- 

Siil.ll S1OC~llil.StiC: 1’(‘ilt.lll’P iii 1.110 !k1 b’C~(.’ ~IOlllilill 

~‘lllil,tillfi R. sl0~~11il.St.i~~ I‘t9.1 IIn f’OK (‘(‘f)Sl I.H.1 Sti\.tic. cmliic~imts 

is Slllllllli\,l.iS~‘~l ii.S I’OIIOWS 

13(91’01~~ (!ii(:ll III t t!ril.ll(‘(!. liltel I)illlk I>OW(‘I’ sl)(‘<:t,ri\.l VO(‘- 

lors of iloiw diiriiig S t’Kil.l>l(‘S iiw s;l.votl illto I IIts noiw 

I)lltf+l.. 

‘I‘L.il.llS(i)l~lll I Il(l ;Y f’O\vt’I‘ sf’(‘(‘i r;ll VU’i 01’S into .Y (‘t’f)- 

StlXl V~‘(‘IOI’>. 

(.‘il.l(‘lllil.t(! III~ii.11 VCY’tOl ;l.lltl (Y~\il.lii\.ll(:P lllil t rix Or I Ilt’ 

(~o~)st riiiiis H.IIIOI~~ I IIP X c’c’lwtrliiii4. Ivliic.11 wSiilt5 ii1 

I”ll’ ,I;’ li)r (!il,(‘h (‘l.itlllt’. 

!SJ 

Wlll!W $, Mltl II, iLW I.llC it.11 ~:Olllf~Oll~!l1tS Ol’ f)OwC’r SfM?C’l lx.1 

Vt!C:t~OlX li)r t.llC OhI?rv~~I uoisy Sf)tW’h il,llCl I.llr ilois(‘. WSfw(:- 

t.iwly. .i, is t II0 ii II WlllfWllc!Ilt. 0T t II(> t~lll1itll~~~tl f>W,vC~ sfwc- 

tri1.l VPC:i.Or. II is il. Ilooriiig fWt0r. which l)rrvrlltS R, 1‘roIII 

I-wing i~~gxl ive. 

WllCll tl?ltil c:ocllic:it:nt,s C; cult1 il.(:(:t!lt?l.;tt.iOll c:ooffic*ieilts c’,’ 

for tt.11 flXlllt! itIT? ~~il.l~~llliliWl flWll1 st;ti.ic: cwfic:iri~i S Ct in thf! 



stil,g(b oI‘ i.ril.iIlitlg H hlbl. 1); t.lI(! followi~~g cyIl;tt.iolls: 

I’-,/ ‘I-., 

c: = c cl,c,+, . ci’= 1 rr,c,+,. (9j 
,--Il.,, ,=-II-,, 

I IIt) InoiItI vt!t~tors iilld t’OVill.iH.Il(‘~’ iiiiI.I.ri~w iii t IIr Stoc:liiwi.ic~ 

I’t’il,tlllY’ li)r tIPIt il c~ot+tic~ic!tli S. t:. \L;. ;llICl iI.C~fY~lC~~~.l ion (:OPlli- 

(‘it’llt,S. [i’. lb:’ i1.U (‘ii.l~~lllillll~l IlsiilF; I III> Si~OC~llil.Sl ir I’(‘il.t.III.lL fol 

s1 al it. t:twflic~ients. <I. 9,. by t.llr ldlowiIig tY]lli\,tiOllS: 

“.,I “.,I 
rr = c It/, I:,+, . \k; = C (d,)‘)*,+,. (1Oj 

,=-II-,, I =- Il.,, 

I’.., I’-., 
C’= C IfhI&+, . \kY’= C (u,)“*,+,. illi 

I = - Il.,, ,=-Il.,, 

Wlic!lY? d, il.lld 0, il.W WllSt;~.llt twllit~irnts. h’,, R.IIcI LV,, H.I’t 

wiiitlow Il!ll~i.ll Of t Ilt! (~il.ll~lllil.i ion Of tl(bli.;l. il,lltl iI~‘(‘rlt’~il.t,iOll 

I~~ll’;l,lllt’t.f!lX. ‘I‘ll0 il.1.)OvP (‘;l.lt’lllil.t ion li)Y tlf!lt il. il.Il(l il,(‘(‘Plf’~il- 

I ion ]Xl,lXlll~!t.~W ii: I)il.SCYl OII I ll(! il.SSlllll]lt ioil t llii.1. t.llC Iloiw 

Si,qIiii.lS iii tliffiwnt fl.illllf!S a.l‘tl Ilot ~‘Ol.Wlil.t.Ptl. Using t.llcl Ol)- 

Iii.illIVl stwliwtic~ fK1.l IIWS. tllf? Otlt pllt l”.olm.hilit.y~ 0t’ (‘il(‘ll 

5titi.P is (~il.l~~lll;i.ttYl I)?- I<tlll;lt.iOll 7. (‘~~~ll~XllY!tl t.0 Sl”‘C’i.l’;l.l 01 

(‘l‘lwt IA Ill(‘iI.ll 5lIl)St lYl.c~tiOll llIt> intlotliic~t ion ()I‘ !J! iii I’;(Ill;l,- 

t ion ‘i is I lot: i110St iiiilmrl;~.IIt ~litftwncc ‘I‘lIc cafl’wt. is tlia.1 il 

I II0 Iioiw Vil.l’iilll(:P Of il. I?!ld ;j.iiI f0il.l III? in t.ll(! I’MI IIU Wt~lOl 

is wry Iargc~. t,lI(lIi 1 Ilis fi5rt IIrt’ tloos not. c:ont I.il~IItI~ ill1l1.ll 

10 1 II0 Olll J)lIi l)IY~t)iI.l~ilil it5 Ol’ I IIP II hIhIS. SO I IIll I’(r;i.i IIIY is 

IiIow or lf!ss ijiIIowtl. 

TlIfb stoc:lia.si.ic* fi’ill IIrr oxtriIc*t ion lc~c:lIniclIIc~ tlwc~rilwtl iii t.lIo 

I>TC!\‘~OIIS S(!(‘t.ioIIS 1IiI.S I>IYII t~v>I.lIIiI,tt~(I in rl’l’;I k~?~-ilItl~~l)(‘lI(lt~IIt~ 

iSOlil.t.Prl WOUI WCYlgllil ioll PxpPClllt‘llti; 1111~1~~1. (‘ill’ lloisc~ l:OIl- 

(lit ions. I.d’-to-riglIt t.ietl-si iI,tt! t.riplIotIt~ IIYI his w(~w t r;iirItatl 

iiSiiiR a. C’lCilll i;lwIY’lI ~I;I.t;IlmSI~ cwiisisil ill g of sixt y tilur spwk- 

I’I’S. ‘1‘11~ I()t>I.l lllllllt)t~~ ofst;l.trs iII tll(l lIMX1 LVIIS 2. .‘,,l’i. .L\ll 
0111 l)lIl tlisl ~it~IIl.it~iis bvtlw IllixtIIws ol’ tmm tli;l.g~lllil.l c:ov;u- 

;iiiu (;;i~lsSi;l.ns. 
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