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ÖZET 

NORMAL İŞİTEN BİREYLERDE VESTİBÜLER UYARILMIŞ 

MİYOJENİK POTANSİYELLERİN NORMALİZASYONU 

Amaç: Çalışmanın amacı, Ondokuz Mayıs Üniversitesi KBB Anabilim Dalı 

Odyoloji  Konuşma ve Ses Bozuklukları Ünitesi’nde ayırıcı tanı testi olarak 

kullanılan Vestibüler Uyarılmış Miyojenik Potansiyeller (VEMP) testinin, sağlıklı 

ve normal işiten bireylerdeki  normatif verilerini elde etmek, kliniğimiz normlarını 

oluşturmak ve tanılamaya yardımcı olmaktır. 

Materyal ve Metot: Çalışmaya,  Ondokuz Mayıs Üniversitesi Tıp Fakültesi Kulak 

Burun Boğaz Anabilim Dalı Odyoloji Konuşma ve Ses Bozuklukları Ünitesi’nde 

normal KBB muayene bulgularına sahip,  500-4000 Hz frekans aralığında saf ses 

ortalaması,  konuşmayı ayırt etme skoru ve timpanometrik bulguları normal 

sınırlarda olan ve bilateral akustik reflekslerin elde edilebildiği, herhangi bir 

sistemik rahatsızlığı ya da otolojik cerrahi öyküsü bulunmayan 60 kadın ve 60 

erkek olmak üzere 20-60 yaş aralığında toplam 120 katılımcı dahil edildi. 

Çalışmaya dahil edilen katılımcılara VEMP testi uygulandı. 

Bulgular: Çalışmamız sonucunda kadınlar için sağ kulak P13/N23 değerleri 

sırasıyla 15,74/22,60 msn; sol kulak P13/N23 değerleri sırasıyla 15,94/22,82 msn; 

erkekler için sağ kulak P13/N23 değerleri sırasıyla 15,24/22,20 msn; sol kulak 

P13/N23 değerleri sırasıyla 15,45/22,46 msn elde edildi. Kulaklar arasında 

P13/N23 latansları bakımından anlamlı fark bulunmadı. Cinsiyetlere göre amplitüd 

değişim oranında  anlamlı fark bulunmadı. Kadınlar için amplitüd değişim oranı 

23,81±17,05 msn; erkekler için ise 20,70±15,60 msn olarak tespit edildi. Amplitüd 

oranları hem kadınlarda hem de erkeklerde 50 yaş üzeri bireylerde daha genç 

yaşlara göre özellikle 20-30 yaş arası grubuna göre daha düşük elde edildi.   

Sonuç: Çalışmamızda vestibüler sistem patolojisi ile değerlendirilen hastaların 

ayırıcı tanısının konulmasında yardımcı olan VEMP testi normalizasyon değerleri, 

normal işiten erişkin bireyler için klinik referans değeri oluşturmak amacıyla elde 

edildi. 

Anahtar Kelimeler:Normalizasyon,P13-N23 latans değerleri, vestibüler uyarılmış 

miyojenik potansiyeller 

Veysel GÜL, Yüksek Lisans Tezi 
Ondokuz Mayıs Üniversitesi - Samsun, Haziran-2014 
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ABSTRACT 
 

NORMALIZATION OF VESTIBULAR EVOKED MYOGENIC 
POTENTIALS IN NORMAL HEARING INDIVIDUALS 

Aim:The aims of this study were to identify the vestibular evoked myogenic 

potentials (VEMP) data from healthy and normal hearing individuals, to create 

Ondokuz Mayis Univesity ENT Department Audilogy, Speech and Voice Disorders 

Unit normative data and to assist the diagnostic procedure. 

Material and Methods:In our study, 120 participants (60F, 60M), between age 20-

60 with normal ENT findings, normal pure tone average, speech discrimination 

scores and immitancemetric findings were included. Systemic or otologic surgery 

history were excluded. VEMP test were conducted all patients.  

Results:P13/N23 latencies were determind from all participants. Women right and 

left ear P13/ N23 latencies were found 15.74/22.60 msn and 15.94/22.82 msn 

respectively, men right and left ear P13/N23 latencies were found 15.24/22.20 msn 

and 15.45/22.46 msn respectively. Interaural amplitude differences were not found 

significantly between men and females,  interaural amplitude difference were 

obtained for women 23.81±17.05 msn; and men 20.70±15.60 msn. Amplitudes in 

old ages were obtained less than younger ages. 

Conclusion:Normative data of VEMP test which were obtained from normal 

hearing adults, will be used as reference value in differential diagnosis of vestibular 

system pathology in patients with attended to our clinic.  

Keywords:normalization, P13-N23 latency measures, vestibular evoked myogenic 

potential 

 
 
 

Veysel GÜL, Masters Thesis 
Ondokuz Mayis University - Samsun, June-2014 
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KISALTMALAR 

 

dB: Desibel 

DTH:  Dış Tüy Hücreleri  

ENG:Elektronistagmografi 

Hz: Hertz 

İTH:  İç Tüy Hücreleri  

KBB: Kulak Burun Boğaz 

kΩ: Kiloohm 

mA:  Miliamper 

Mak: Maksimum 

Min: Minimum 

MGB:  Medial Genikulate Body  

MS: Multiple Skleroz  

msn:  Milisaniye 

nHL: normalHearing Level 

Ort: Ortalama 

SKM: Sternokleidomastoid  Kası 

SOC:  Superior Olivery Complex  

SPL: Sound Pressure Level 

SS: Standart Sapma 

VEMP:   Vestibüler Uyarılmış Miyojenik Potansiyeller 

VOR: Vestibülokolik Refleks  

VSR: Vestibülospinal Refleks  

WHO: Dünya Sağlık Örgütü (World Health Organization) 

µV: Mikrovolt 
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(+$-'-'/ &,7+/ (-$:-'+/ )2,*2@7#,#*:2$#'#'/ &G7#:<:/ $&'<8*+,/ $+>*+"->-'-'/ K0$72,#*:2$#/
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)+G7-(*+,-/ =#,/ 8+*-@:+"+/ BHE/ *+7+'$-'-/ HJ. ZH.J/ :$'./ \!E/ *+7+'$-'-/ #$2/ ! .HZ!.D/ :$'/
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^+$7+/?2/+,(/!DDJ./c22/?2/+,(/!DDNFA/U+*-@:+:-1/$&'<;<'"+/62:/(+"-'/62:/"2/2,(2(/

K,<G*+,-/ "2>2,*2'"#,#*"#>#'"2/ 8+*-@:+)+/ (+7-*+'/ H!D/ (+7-*-:;-'-'/ LM3B/ G+,+:27,2*2,#/

+8-$-'"+'/(<*+(*+,/+,+$-/+'*+:*-/%+,(/2*"2/2"#*:2"#A/

3<,&%<$6#/ C!DDTF/ )-*-'"+/ )+G7->-/ =#,/ 8+*-@:+"+/ #'72,+<,+*/ +$#:27,#/ &,+'-/ 79:/

(+7-*-:;-*+,"+/ &,7+*+:+/ E AH/ 2*"2/ 27:#@./ / +$#:27,#/ &,+'-'-'/ E AH/ "2'/ %+1*+/ &*:+$-'-/

G+7&*&X#(/&*+,+(/7+'-:*+:-@7-,A//^#*#'2'/62,/6+'K#/G+7&*&X#(=#,/"<,<:/$01/(&'<$</"2>#*$2./

+$#:27,#/&,+'-'+/K0,2/G+7&*&X#/?+,$+/+:G*#79"/"2>2,#/"9@9(/&*+'/(<*+(/G+7&*&X#(/&*+,+(/

(+=<*/2"#*:#@7#,A/U+*-@:+:-1"+/+$#:27,#/&,+'-/(+"-'*+,"+/!E.NH./2,(2(*2,"2/!D.ID/&*+,+(/

=<*<'"<A/ /U+*-@:+:-1"+/2*"2/2"#*2'/+$#:27,#/&,+'-'-'/3<,&%<$6#5'#'/8+*-@:+$-'+/K0,2/

"+6+/"9@9(/"2>2,*2,"2/&*:+$-'-'/'2"2'#/(+7-*-:;-*+,-'/$+>/?2/$&*/4P3/(+$/(&'7,+($#)&'/

:#(7+,*+,-'-'/ =#,=#,#'2/ "+6+/ )+(-'/ &*:+$-"-,A/Q';+(/ (+$/ (&'7,+($#)&'</ #*2/ 2*"2/ 2"#*2'/



 J 

 

+:G*#79"/"2>2,#'#'/(#@#*2,/+,+$-'"+/%+,(*-*-(/K0$72,:2$#'"2'/"&*+)-/(*#'#(*2,#'/(2'"#*2,#/

#8#'/2*"2/277#>#/+$#:27,#/&,+'*+,-/72:2*/+*-'+,+(/6+$7+*+,/"2>2,*2'"#,#*:2*#"#,A//

4+((9*./ #'%2,#&,_?2$7#=9*2,/ $#'#,/ ?2/ $+'7,+*/ =+>*+'7-*+,-'-'/ "2>2,*2'"#,#*:2$#'"2/

+)-,-;-/ 7+'-/ 72$7#/ &*+,+(/ (<**+'-*+'/ LM3B/ 72$7#./ (*#'#>#:#1/ '&,:+7#%/ ?2,#*2,#'#'/

&*<@7<,<*:+$-/ #8#'/ )+G-*+'/ =</ 8+*-@:+)*+/ =2,+=2,/ G2,#%2,#(/ ?2$7#=<*2,/ ,+6+7$-1*-(*+,-'/

"2>2,*2'"#,#*:2$#'"2/<)K<*+:+$-/(&*+)/=#,/7+'-/72$7#/&*+,+(/K9?2'*2/(<**+'-*+=#*2;2(7#,A/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/

/



 

 

 !"#$%&'"()"*%+,-.+,"

 !"#$%&'!()*+,(-'.-/).$+01!2$3)40#,2"$+!''!() 5 6789) #!"#$:) 4!($;!($3)<!"#$%&'!()

"$"#!.$2)=!>!('!2=$($'.!"$2=!)30',+'-3',)*+?*',2,%$'!2)%$()#!"#)+@2#!.$=$(A) 678)#!"#$)

?!'!2!3"!')<$=!02$"#,?.0?(,;$) #!"#'!($2!)$',<!)0',(,3)",33&')<!)$2;!($0()<!"#$%&'!()"$2$()

;023"$+02*2*2) $2B!'!2=$>$) #!3) #!"##$(A)8CDEFGD) ',#,2"',(-2)3,(/-',/#-(-'.,"-)<!),.4'$#&#)

,"$#.!#($) 0(,2-) H!",4',.,"-) $'!) ",>) <!) "0') 3*',3#,3$) <!"#$%&'!() ;023"$+02',(-2)

3,(/-',/#-(-'.,"-)+,4-'.,3#,=-(A))

 678) #!"#$) 4,(,.!#(!'!($) 0',2) 8CDEFGD) ',#,2") <!) ,.4'$#&=) =!>$/$.) 0(,2',(-)

,I-"-2=,2) ?!2!') %$() =!>!() 0'.,=->-2=,2) 3'$2$3'!() 3!2=$) 20(.,#$;) <!($'!($2$) !'=!)

!#.!'$=$('!(A))

J,'-/.,.-K)"02*B*2=,)!'=!)!=$'!2)3'$2$3)20(.,#$;)<!($'!($2!)?@(!L)

C9 M,=-2',(=,)8CD)',#,2"-)CN:OPQC:DC)."2:)FGD)',#,2"-)GG:RGQC:DS)."2:)!(3!3'!(=!)

8CD)',#,2"-)CN:DPQC:DS)."2:)FGD)',#,2"-)GG:DD)QC:RO)."2)0',(,3)%*'*2=*A)

G9 T!()$3$)B$2"$+!#)$I$2)8CDEFGD)',#,2")<!),.4'$#&=)=!>$/$.)0(,2',(-2,)%,3-'=->-2=,)

,2',.'-);,(3)%*'*2.,=-A)

D9 )U,/)<!) 678)#!"#$)$'$/3$"$2!)%,3-'=->-2=,:)+,/-2)8CDEFGD)',#,2")"&(!'!($)<!)

,.4'$#&=)=!>$/$.)0(,2-)&K!($2!)%$()!#3$"$)%*'*2.,=-A)V2B,3)$'!('!+!2)+,/',)

%$('$3#!),.4'$#&=)=!>!('!($2=!)%!'$(?$2)%$(),K,'.,)#!"4$#)!=$'=$A)

P9 M,=-2',(=,)<!)!(3!3'!(=!)3*',3',(),(,"-)8CDEFGD)',#,2")"&(!'!($)<!),.4'$#&=)

=!>$/$.)0(,2-)3,(/-',/#-(-'=->-2=,),2',.'-)%$();,(3)%*'*2.,=-A)

)

)

)

)

)

)

)



 ! 

 

"

 !"#! $!%&

#$%&"'()"*+,&-&."/01"2.34%5+6-,".78$.9":;8<.&%=">84.&4%-63?">,.6%:%&-,;",.>8,41""

@"#:"#=-9"#+9%861"ABBCD"CAEFG?  HI HA1"

#$%&"'()"*+,&-&."/0)"J,8KK%44"L*1"LM.".KK.=43"8K"=6%=$"-&9"48&.I5+,34"34%:+6+3""

" >-,-:.4.,3""8&"4M."7.34%5+6-,".78$.9":;8<.&%=">84.&4%-63"E2N*JG1"@"#:"#=-9""

" #+9%861"ABBOD"C ?HBBIHBF1"

#$P%4"#*1"Q8&+P:-;R"-;R,4".4:."4.34%"%S%&"%T8K8&%$"4.$"M.=.6%"$.6%:."6%34.6.,%&%&""

86+P4+,+6:-3R1"*-,:-,-"U&%7.,3%4.3%"V-W6R$"X%6%:6.,%"N&34%4Y3Y1"Z34-&5+61""

/9;868[%";Y$3.$"6%3-&3"+T:-&6R$"4.T%1"CFF 1"

X-34-"0)"L.9"\1"N,&34"#1"]8,:-4%7."9-4-"K8,"JC^]C^_-4.&=%.3"8K"7.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-63"%&9+=.9"5;"-%,"8,"58&."`"=8&9+=4.9"48&."5+,3431"a6%&%=""

" ].+,8>M;3%868<;""ABBHD"ECCbG?"AACbIAACF1"

X-P"ZN1"2.34%5Y6.,"+;-,R6:RP":%;8[.&%$">84-&3%;.66.,%&"34-&9-,9%T-3;8&+1"*-,:-,-""

" U&%7.,3%4.3%"V-W6R$"X%6%:6.,%"N&34%4Y3Y1"Z34-&5+61"cY$3.$"6%3-&3"4.T%1"ABBd1"CICb"

X.&-:%,-"e_)"#6T-M,-&%"*)"V-6%5-"\1"V+>.,%8,"a-&-6"0.M%3=.&=.?"a-&"(."J,.9%=4"

" 4M."0%-<&83%3f"/4868<;"g"].+,84868<;1"ABC D"OH?OOdIO O1"""

X.;.-"@#)"e.%48+&%"#h1"2.34%5+6-,".78$.9":;8<.&%=">84.&4%-6"6-4.&=%.3"%&"*.&%.,.""

" 9%3.-3."-&9"7.34%5+6-,"3=Mi-&&8:-1"@1"/486-,;&<86"j.-9"].=$"V+,<1"ABCBD""

" OFEOG?AHOIAHd1"

aM-&<"a*)"aM.&<"J()"c8+&<"cj1"#<%&<".KK.=4"8&"<-67-&%="7.34%5+6.,I".78$.9""

" :;8<.&%=">84.&4%-631"/486-,;&<868<;I"j.-9"-&9"].=$1"V+,<.,;1"ABCBDC OI Cd"



 d 

 

"

a+,4M8;3"\V)"*+,8K+3M%"L1"JM;3%868<%=-6"-&9"-&-48:%=-6"34+9;"8K"=6%=$I3.&3%4%7.""

"" >,%:-,;"7.34%5+6-,"-KK.,.&43"%&"4M."<+%&.-">%<1"#=4-"/486-,;&<861"CFF!D"CC!ECG?""""

"" bbI!A1"

k-9R,=R"a1"l%3$"K-$4m,Y"4-PR;-&";.&%"98W-&6-,9-"848-$+34%$".:%3;8&)"%P%43.6"5.;%&"

" 3->R"9-7,-&R:"89;8:.4,.3%"EL-,-:-"7."0%-<&834%$"G"5+6<+6-,R1"k+$+,87-""

" U&%7.,3%4.3%"V-W6R$"X%6%:6.,%"N&34%4Y3Y1"#9-&-1"cY$3.$"_%3-&3"L.T%1"ABCB1"

N&98M"L)"j8[8M"Q)"V8M:-"j1"#+9%48,;">834-+,%=+6-,",.3>8&3.3"%&">-4%.&43"i%4M""

" >.,%>M.,-6"K-=%-6"&.,7.">-63;1"#=4-"/486-,;&<861"CFd!D"  b?!bIdB1"

N,5.$"Vj1"V-W6R$6R".,%P$%&"5%,.;6.,9."8$Y6.,"7.34%5Y6.,"+;-,R6:RP":%;8[.&%$""

" >84-&3%;.6"E82N*JG"&8,:-6"9.W.,6.,%1"X-P$.&4"U&%7.,3%4.3%"V-W6R$"X%6%:6.,%""

" N&34%4Y3Y1"#&$-,-1"cY$3.$"_%3-&3"L.T%1"ABCA1"

hm$S."X1"L8>6+:3-6"5%6%:6.,9."-,-P4R,:- "V-7-P"c-;R&6-,R1"#&$-,-1"CFdd1"dO"

\3--=38&"X)"*+,>M;"N)"a8M.&"j1"08.3"4M.":.4M89"8K"34.,&8=6.%98:-348%9":+3=6.""

" -=4%7-4%8&"-KK.=4"4M."7.34%5+6-,".78$.9":;8<.&%=",.3>8&3.f"@"2.34%5"l.31"ABBbD""

" Cb?Cd!ICFC1"

@-&$;"_Q)"VM.>-,9"]1"2.34%5+6.,".78$.9":;8<.&%=">84.&4%-6"E2N*JG"4.34%&<?""

" ]8,:-4%7."4M,.3M869",.3>8&=."=+,7.3"-&9".KK.=43"8K"-<.1"@"-:"#=-9"#+9%861""

" ABBFD"EdG"?"HC IHAA1"

@.,<.,"@1"a6%&%=-6".n>.,%.&=."i%4M"%:>.9-&=."-+9%8:.4,;1"#,=M"/486-,;&<86"j.-9""

" ].=$"V+,<1"CF!BDFA?OCC1"

Q-;4-T"#1"X-P"9m&:.3%"86-&"M-34-;-";-$6-PR:1"X-P"-W,R6-,RI5-P"9m&:.6.,%""



 F 

 

" 3.:>8T;+:+1"Z34-&5+61"CFFdDCHOICbA1"

Q,-:.,"VN)"h87.,43"VL)"0,.3=M6.,"(#)"X8;:-&3"*)"'.34.&"@*1"Z&4.,&-4%8&-6""

" 8+4=8:."%&7.&4-,;"K8,"M.-,%&<"-%93"E\/\j#G?"l.3+643"K,8:"4M."].4M.,6-&931""

" \&4.,&-4%8&-6"@8+,&-6""8K"#+9%868<;1"ABBAD C?ObI C1"

Q8,$+4"]1"2.,4%<8;-"<.&.6"5-$RP1"Q6%&%$"<.6%P%:1"ABBHDCd1bHI!A"

*-9-&8W6+"#]1"ZP%4:.":.$-&RT:-3R&9-"%P%4:.";866-,R&R&"K8&$3%;8&+1"/483$8>1""

" ABBADO?CACICA 1"

*+,8K+3M%"L)"Q-<-"Q)"7.34%5+6-,".78$.9":;8<.&%=">84.&4%-631"C1"X-3$R1"L8$;81""

" V>,%&<.,1"ABBFDO I C1"

*+,8K+3M%"L)"*-43+T-$%"*)"*%;+&8"*)"7.34%5+6-,".78$.9":;8<.&%=">84.&4%-63"%&""

" -=8+34%="4+:8,">-4%.&43"i%4M"&8,:-6"5,-%&34.:",.3>8&3.31"N+,"#,=M""

" /48,M%&86-,;&<861"CFFFDAHbECG?"CI 1"

*+,8K+3M%"L)"\i-3-$%"V)"/T.$%"j1"L8&."5+,34I<-67-&%=",-4%8"8K"7.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-6"-:>6%4+9.3?"-"&.i">-,-:.4.,"8K"2N*Jf"a6%&"].+,8>M;3%-61""

" ABB!DCCd?CbdHICbFB1"""

]<+;.&"Q0)"(.6<-:>86-"V*)"a-,.;"J@1"L.34I,.4.34",.6%-5%6%4;"-&9"-<.I,.6-4.9""

" =M-,-=4.,%34%=3"8K"4M."8=+6-,"-&9"=.,7%=-6"7.34%5+6.,".78$.9":;8<.&%=">84.&4%-63""

" 4.3431"/4868<;"g"].+,84868<;1"ABCBDOC?"!FOIdBA1"

/M$%"*)"*-43+T-$%"*)"V+>-3-i-"Q)"*+,8K+3M%"L1"7.34%5+6-,".78$.9":;8<.&%=")"

" >84.&4%-63"%&">-4%.&43"i%4M"=8&4,-6-4.,-6"9.6-;.9".&986;:>M-4%="M;9,8>31"N+,1""

" #,=M1"/48,M%&86-,;&<861"ABBADAHFECG?"A IAb1"

/T.$%"j)"\i-3-$%"V)"/=M%-6"#)"*+,8K+3M%"L1"_-.,-6%4;"8K"7.34%5+6-,".78$.9""



HB 

 

" :;8<.&%=">84.&4%-631"\&41"@1"#+9%861"ABB D OEAG?bbIbd1"

o&9-W"]1"J.,%K.,%$"7.34%5Y6.,"3%34.:"M-34-6R$6-,R&9-"+;-,R6:RP"7.34%5Y6.,":%;8[.&%$""

" >84-&3%;.66.,"E2N*JG1"h-T%"U&%7.,3%4.3%"V-W6R$"X%6%:6.,%"N&34%4Y3Y1"#&$-,-1""

" cY$3.$"_%3-&3"L.T%1"ABBd1"

J-4$8"L)"2%9-6"JJ)"2%5.,4"])"L,-&"X-"j+;"J)"9."(-.6."a1"2.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-63"%&">-4%.&43"3+KK.,%&<"K,8:"-&"+&%6-4.,-6"-=8+34%="&.+,8:-?"-""

" 34+9;"8K"C!B">-4%.&431"a6%&"].+,8>M;3%861"ABBODCC E!G?CO  ICOHB1"

l-+=M"V0)"eM8+"h)"Q+[-i-"Vh)"h+%&-&"@@)"j.,,:-&&"XV1"2.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-63"3M8i"-64.,.9"4+&%&<"%&">-4%.&43"i%4M"*.&%.,.p3"9%3.-3.1"/486""

" ].+,84861"ABB DAHEOG?OOOIOOd1"

V-,4+==%"')"_8<%"'1"2.34%5+6-,I.78$.9":;8<.&%=">84.&4%-63?"-":.4M89"48"-33.33""

" 7.34%5+68I3>%&-6"=8&9+=4%8&"%&":+64%>6."3=6.,8T%3">-4%.&431"X,-%&"l.3"X+661""

" ABBADHFECG?"HFIbO1"

VM.;$M86.36-:%"Q)"*+,8K+3M%"L)"Q.,:-&;"*j)"Q-<-"Q1"X8&.I=8&9+=4.9".78$.9""

" :;8<.&%=">84.&4%-63"K,8:"4M."34.,&8=6.%98:-348%9":+3=6.1"#=4-"/486-,;&<861""

" ABBBDCAB?!OCI!O 1"

V+"aj)"j+-&<"(L)"c8+&<"jc)"aM.&<"(J1"#<%&<".KK.=4"8&"7.34%5+6.,".78$.9""

" :;8<.&%=">84.&4%-61"/4868<;"g"].+,84868<;1"ABB DAH?F!!IFdB"

L-$.%=M%"])"V-$-:848"L)"'+$+9-"V)"\&+;-:-"c1"7.34%5+6-,".78$.9":;8<.&%=""

" >84.&4%-6"E2N*JG"%&">-4%.&43"i%4M"-=8+34%="&.+,8:-31"#+,%3"]-3+3"_-,;&n1""

" ABBCDOFI C1"

"



HC 

 

"

L894"\1"X-34-"0)"N,&34"#1"]8,:-4%7."9-4-"K8,"JC^]C"6-4.&=%.3"8K"7.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-63"%&9+=.9"5;"-%,I"8,"58&.I"=8&9+=4.9"48&."5+,3431"a6%&""

" ].+,8>M;3%861"ABBHDCCbEFG?"AACbIAACF1"

L+&-6R"ok1"0.:-&3"-;R,R=R"4-&R3R&9-"2N*J"4.34%1"N3$%P.M%,"/3:-&<-T%"U&%7.,3%4.3%""

" LR>"'-$Y64.3%1"N3$%P.M%,1"LR>4-"qT:-&6R$"L.T%1"ABCA1"

U4$Y,"kX1"*%<,.&mT"2.,4%<8)"*%<,.&"7."*.&%.,."M-34-6RWR&9-"2N*J"5+6<+6-,R&R&""

" 9.W.,6.&9%,%6:.3%1"08$+T"N;6Y6"U&%7.,3%4.3%"LR>"'-$Y64.3%1"ZT:%,1"qT:-&6R$""

" L.T%1"ABCC1""

2-&3>-+i.&"l)"(+;43"_')"2-&"9."j.;&%&<"Jj1"2.34%5+6.,".78$.9":;8<.&%=""

" >84.&4%-63?"L.34I",.4.34",.6%-5%6%4;"-&9"&8,:-4%7."7-6+.3"854-%&.9"i%4M"-"K..95-=$""

" :.4M89"K8,"4M."34.,&8=6.%98:-348%9":+3=6."=8&4,-=4%8&1"@8+,&-6"8K"2.34%5+6-,""

" l.3.-,=M1"ABBFDCF?"CA!ICOH1"

2.,3%&8"*)"a86&-<M%"V)"a-66%.=8"l)"X.,<-:-3=M%"l)"l8:-&%"#)"a83%"21"2.34%5+6-,""

" .78$.9":;8<.&%=">84.&4%-63"%&":+64%>6."3=6.,83%3">-4%.&431"a6%&"].+,8>M;3%861""

" ABBAD"CCOEFG?"C b IC bF1"

c-TR=R8W6+"c)""N,98W-&"V1"VJVV"+;<+6-:-6R"5%6%:3.6"-,-P4R,:-";m&4.:6.,% "0.4-;""

c-;R&=R6R$1"#&$-,-1"ABB 1" H"

cR6:-T"/1"*.&%.,."3.&9,8:6+"86<+6-,9-".6.$4,8$8$6.8<,-K%"7."2N*J"5+6<+6-,R&R&""

" $-,PR6-P4R,R6:-3R1"h-T%"U&%7.,3%4.3%"V-W6R$"X%6%:6.,%"N&34%4Y3Y1"#&$-,-1"cY$3.$""

" _%3-&3"L.T%1"ABCC1"

(.6<-:>86-"*V)"l83.&<,.&"V*)"j-6:-<;"h*1"2.34%5+6-,"-=4%7-4%8&"5;"58&.""



HA 

 

" =8&9+=4.9"38+&91"@1"].+,86"].+,83+,<"J3;=M%-4,;1"ABBOD! ?!!CI!!d1"

(-438&"Vl0)"a86.5-4=M"@h1"2.34%5+68=866%=",.K6.n.3".78$.9"5;"3M8,4I9+,-4%8&""

" <-67-&%="34%:+6-4%8&"%&":-&1"@1"JM;3%861"CFFdDHCO?Hd!IHF!1"

(.6<-:>86-"*V)"a86.5-4=M"@h1"aM-,-=4.,%34%=3"8K"48&."5+,34".78$.9":;8<.&%=""

" >84.&4%-63"%&"4M."34.,&8=6.%98:-348%9":+3=6.31"/4861"].+,84861"ABBCDAA?!FbIdBA1"

(j/1"ABBF1"(8,69"j.-64M"/,<-&%T-4%8&1""

"(+"aj)"*+,8K+3M%"L1"LM.".KK.=4"8K"=6%=$",.>.4%4%8&",-4."8&"7.34%5+6-,".78$.9""

" :;8<.&%=">84.&4%-61"#=4-"/486-,;&<861"CFFFDCCFECG?"AFIOA1"

e+&%<-"h*1"@-&$;"_Q)"]<+;.&"0Q)"(.6<-:>86-"V*)"a-,.;"J@1"/=+6-,"2.,3+3""

" a.,7%=-6"2N*J3"%&"4M."0%-<&83%3"8K"V+>.,%8,"V.:%=%,=+6-,"a-&-6"0.M%3=.&=.""

" V;&9,8:.1"/4868<;"g"].+,84868<;1"ABCADO ?CACICAb1""

M44>?^^iii1589,+:%3%4:.1=8:^%&9.n1>M>^$+6-$I-&-48:%3%1M4:6)"ABC 1"

M44>?^^%3%4:.K%T;868[%3%1568<3>841=8:14,^>^%3%4:.I8,<-&6-,1M4:6)"ABC 1""

M44>?^^%3%4:.K%T;868[%3%1568<3>841=8:14,^>^%3%4:.I8,<-&6-,1M4:6)"ABC 1"

M44>?^^4,.98=31=8:^98=3^CBAbb^%&9.nIOC!!1M4:6)"ABC 1"

M44>?^^$551+6+9-<1.9+14,^3.:%&.,I7.34%5+6.,,.M-5%6%4-3;8&1M4:)"ABC 1"

M44>?^^4%>1=+:M+,%;.41.9+14,^=+4K^08&.:A^2\1Q8:%4.EV%&%,Q8:%4.3%G^'%T;868[%^N,=-&

8T9.:%,^%3%4:.K%T;868[%3%1>>4)"ABB!1"

"

"

"

"

"

"



HO 

 

' $'%&

"

'(&)"/&98$+T"*-;R3"U&%7.,3%4.3%"LR55%"#,-P4R,:-"N4%$"Q8:%3;8&+"/&-;"X.6<.3%"

'(&*"hm&Y66Y"/6+,"'8,:+"o,&.W%"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"

"





   

 

 !"#$"!"#$%%$&'%()&*+),(&-)#./0"

%&'())("*)+,"-*,.+"&,' /0"1"

"

2,2345,.2'5'"265"7"82)53.2'5'"2859"265":$"';<=>?"@A@BCD"E@<CF?C<GC"HCIB@EJ?C<"
KF><L?=LA"=F;MCD@!"N;B>DI@FC??C<@D"D;<=>?@O>IF;DKP"

"

"

%QDJ??JDJD"R>A"S><T?C<@"UUVV"

"

10)& 2)2345),2& 62%53,275#2& 8245%,2#59& 074.#,.84.:0);& <245%,28& 074.=0>& 074.,.:0/0#09.& 82)2)&

?.),.:.#& "#@.& 2)2345),2#5#& #.:.#& =2>5%:5/5#5& A0%B0%.)0#090#& #275%& 8(%%2#5%2@2/5#5#& 62%53,2#5#&

#.%.)0& 06.):0/0#0& ?.& +%275& =2)2)%2)5#5& )078%.)0#0& ?.& )2C24759%58& ?.).A0%.@.8& 8+#(%2)5& 2#%2,2#59&

"#.,%0:0);&D$4E.#&232/5:280&A0%B0%.)0&:08824%0@.&+8(,28&060#&92,2#&2=5)5#59&?.&./.)&0740=+)72#59&

"9.%&?.=2&20%.&:+84+)(#(9%2&8+#(=(&:./.)%.#:0)0#09;&F/.)&A0)&A2382&62%53,2:2&:2&=.)&2%5=+)72#59&

A(&62%53,2:2&=.)&2%2,2975#59;&

"

R+"82)53.2W2"9245).29"X*,+'62".5W5.Y"

G2%53,2=2& 8245%5>& 8245%,2,2& 82)2)5& 42,2,.#& 709.& 20440);& F/.)& 62%53,2=2& 8245%,2=2& 82)2)&

?.)0)7.#09& 0,92%2,2#59& 060#& 709.& A(& 10%B0%.#:0)0%,03& !"#$%%$& '%()& *+),(& ?.)0%.@.840);&

<245%,2=2& 82)2)& ?.)0)7.#09H& 62%53,2:2#& C.)C2#B0& A0)& 92,2#:2& 2=)5%,2842& "9B$)7$#$9;& F/.)&

074.)7.#09H&62%53,2=2&8245%5,5#59%2&0%B0%0&+%2)28&C.80,0#09&I&20%.&:+84+)(#(9&A0%B0%.#:0)0%.@.840);&

&

82)53.2'5'"9*'+Z+"[ "2.2\5"' 60,Y"J658%2=5#59&

1(&62%53,2#5#&7+#(@(#:2&#+),2%&0304.#&A0).=%.):.&?.740A$%.)&(=2)5%,53&,0=+K.#08&
>+42#70=.%%.)0#0#&A.%0)%.#,.70H&A(&?.)0%.)0#H&:.#B.&?.&0304,.&>)+A%.,%.)0&0%.&8%0#0/0,09.&

A23?()2#&C2742%2)5#&:./.)%.#:0)0%,.70#:.&8(%%2#5%,275&C.:.E%.#,.84.:0);&&

"

82)53.2"03) .) ,0$"

<11&,(2=.#.70H&0304,.&4.74%.)0&?.&LFMN&4.74&OA+=(#2&?.&A23&A"%B.70#.&=.)%.340)0%.#&.%.84)+4%2)&

=2):5,5& 0%.& 8(%2842#& ?.)0%.#& 7.7& (=2)2#5#5#& +%(34():(/(& =2#545#& A0%B072=2)& 2)2@5%5/5& 0%.& 82=54&

.:0%,.70P;&

"



 Q 

 

R '0."' "W2].2."% , 90W*,Y&

G2%53,2& :+84+)(#(9(#& 42%0,24%2)5#2& (=,2=2H& )2#:.?(& ?.& ?0904.%.).& 8245%,2=2& ?.& =(82)5:2&

2#%245%2#&62%53,2=%2&0%B0%0&4$,&03%.,%.).&(=,2=2&074.8%0&+%,2%575#59;&R0#.&62%53,2:2#&"#@.&?.=2&

62%53,2&75)275#:2&2%:5/5#59&A2382&C.)C2#B0&A0)& 45AA0& 4.:2?0=0&:.&62%53,2&:+84+)(#2&7"=%.,.#09&

"#.,%0:0);&&

82)53.2W2" 9245).2.5'" ' " %0R0" *)2Z5" W2'"  490) ,0^" ,0Z9) ,0" [ "
,2S24Z5X)59)2,5"[2,65,Y""

J)2345),2:2& (=B(%2#2@28& 4.74%.)0#& A0%0#.#& C.)C2#B0& A0)& =2#& .48070H& )078%.)0& ?.& )2C24759%58%2)5&

A(%(#,2,2842:5);&&

%&'())("9245)5."

1(&2)2345),2=2& 8245%,2& 82)2)5,5& 42,2,.#& B"#$%%$& +%2)28& ?.)0=+)(,;&1(& 62%53,2=2& 8245%,2=5&

).::.:.A0%.@./0,0#& ?.=2& 8245%:5842#& 7+#)2& 074.:0/0,& 92,2#H& A(& 4.:2?0& 8()(,(#:2& B").@./0,&

A285,& ?.& 4.:2?0%.)& .480%.#,.87090#& ?.& C06A0)& 7+)(,%(%(8& 2%,2:2#& 2=)5%2A0%.@./0,0#&

A0%0#@0#:.=0,;&G2%53,2:2#&C.)&C2#B0&A0)&92,2#:2&2=)5%5)72,H&2=)5%,2&#.:.#%.)0,0H& 2=)5%535,5#&

7+#(6%2)5#5&?.&09%.=.#&:"#.,:.&2%2@2/5,&4.:2?0%.)0&:+84+)(,%2&42)4532@2/5,;&

82)53.2W2"9245).2.5'".2)0W 40"' 60,Y"

G2%53,2&:+84+)(&90=2).4%.)0&?.&62%53,2=%2&0%B0%0&+%2#&4$,&%2A+)24(?2)&4.74%.)0&62%53,2&

:.74.8%.=0@0&42)2E5#:2#&82)35%2#2@28&?.&709.&?.=2&A2/%5&A(%(#:(/(#(9&"9.%&70B+)42&?.=2&).7,0&

7+7=2%&B$?.#%08&8()(,(#2&":.40%,.=.@.840);&G2%53,2=2&8245%,28%2&>2)272%&=$8&2%45#2&

B0),.=.@.870#09&?.&709.&:.&C.)C2#B0&A0)&":.,.&=2>5%,2=2@2845);&

S.)C2#B0& A0)& =2#& .480& ?.=2& E09087.%& 92)2)& B.%030)7.& C.,.#& 62%53,2& :+84+)(#(9(& B.).8.#& 45AA0&

4.:2?0#0#&(=B(%2#2A0%,.70&060#&A0%B0%.#:0)0#09;&

9030Z )"R0)%0) ,0."'2Z5)"9+))2'5)2\29Y"

1(&E+),(&0,92%2=2)28&:+84+)(#(9(#&?.&+#(#&82:)+7(#(#&62%53,2&060#&7090#&80307.%&A0%B0%.)0#090&

O& TG2%53,2& L.)0%.)0UP& 4+>%2,2%2)5#2& ?.& 8(%%2#,2%2)5#2& +#2=& ?.),03& +%2@2875#59;& 1(& :()(,&

:+/(,& 42)0C0#09H& @0#70=.40#09H& .4#08& 8"8.#0#09& 2=)5@2& 62%53,2& ?.)0%.)0#090#& 8(%%2#5,5& 0%.& 0%B0%0&

?.):0/0#09& +#2=5#& C.)C2#B0& A0)& A.%0)%.#,03& A0)0,& 42)0C0& =+84()H& 2#@28& :+84+)(#(9(& C2A.):2)&

.:.).8&A(&+#2=5#59:2#&C.)C2#B0&A0)&92,2#:2&?29B.6.A0%0)70#09;&

V+84+)(#(9& 62%53,2& ?.)0%.)0#090& 62%53,2& 060#& 8(%%2#2@2845);& G2%53,2#5#& 7+#(6%2)5& 45AA0&

=2=5#%2):2&=2=5#%2#2A0%0)H&2#@28&7090#&80,%08&A0%B0%.)0#09&A(&=2=5#%2):2&2658%2#,2=2@2845);&

V+84+)(#(9H& 4+>%2#2#& 62%53,2& ?.)0%.)0#09& C2885#:2& A0%B0& 074.,.& C2885#:2& 72C0>70#09;& J=#5&

92,2#:2&A(&?.)0%.):.80&C.)C2#B0&A0)&C242#5#&:$9.%40%,.70#0&074.,.&C2885#:2&:2&72C0>70#09;&&

F/.)& +#2=5#59:2& ?29B.6.)7.#09H& :+84+)(#(9& 62%53,2& ?.)0%.)0#090& 2)458& 8(%%2#2,2=2@28& =2& :2&

:0/.)&8030%.)%.&>2=%232,2=2@2845);&&

1(&E+),(&0,92%2=2)28H&62%53,2&?.)0%.)0#090#&A(&E+),:2&42#5,%2#:5/5&W.80%:.&8(%%2#5,5#2&+#2=&

?.),.84.=0,;&



 X 

 

&

2,2345,.2"Z(, Z0'\ "#_"Z224"+)235)2R0) \ 9"9030) ,$""

"

82)53.262'"2W,5).2.5"% , 940, \ 9"6+,+.)2,$L2)72&2658%2=5#59&

"

"

W '0"R0)%0) ,"82)53.26290",*)(.("'2Z5)" 490) W R0)0,"

G2%53,2&7$).)8.#&+)42=2&658,53&+%2#&A$4$#&=.#0&A0%B0%.)&A2#2&:.)C2%&0%.40%.@.840);&&

"

8>?LA=>F>"9>BL?=>"*D>FL"

10%B0%.#:0)0%,03&!"#$%%$&'%()&*+),(#:280&4$,&2658%2,2%2)5&+8(:(,;&12#2H&=(82)5:2&8+#(7(&?.&

2,2@5& A.%0)40%.#& 2)2345),2& 0%.& 0%B0%0& =295%5& ?.& 7"9%$& 2658%2,2& 232/5:2& 2:5& A.%0)40%.#& 2)2345),2@5&

42)2E5#:2#& =2>5%:5;& J)2345),2=2& B"#$%%$& +%2)28& 8245%:5/5,5H& 074.:0/0,& 92,2#& B.).86.%0& ?.=2&

B.).86.709& +%2)28& 2)2345),2:2#& 2=)5%2A0%.@./0,0& ?.& 8.#:0& 074./0,.& A285%,287595#& 2)2345),2@5&

42)2E5#:2#&2)2345),2&:535&A5)285%2A0%.@./0,0&A0%0=+)(,;&

Y"9& 8+#(7(& 2)2345),2=2H& C06A0)& A2785& ?.& 9+)%2,2& +%,287595#& 8.#:0& )592,%2& 8245%,2=5& 82A(%&

.:0=+)(,;& V+84+)(,& 728%2,2,& 060#& A(& A.%B.#0#& A0)& 8+>=275#5& 62%53,2& 75)275#:2& :08824&

.:.@./0,&#+842%2)5&:2&06.).@.8&W.80%:.&A2#2&4.7%0,&.4,0340);&&

&

!"#$%%$#$#&J:5&I&Y+=2:5&I&Z,9275&I&[2)0C&

&

J658%2,2%2)5&R2>2#&<030#0#&J:5&I&Y+=2:5&I&Z,9275&I&[2)0C&

&

!.).80=+)72&'%()&Z3%.,0#.&[2#58&'%2#&<030#0#&J:5&I&Y+=2:5&I&Z,9275&I&[2)0C&

&

!.).80=+)72&R272%&[.,70%@0#0#&J:5&I&Y+=2:5&I&Z,9275&I&[2)0C&

&

"
"
"

"



 \ 

 

&X% 8.03"
&

J:5&Y+=2:5]&L.=7.%&!^D&

&

V+/(,&R.)0]&G'_`M&

&

V+/(,&[2)0C0]&ab;cb;ab\d&

&

M.:.#0&S2%0]&F?%0&

&

10%:0/0&R2A2#@5&V0%%.)]&Z#B0%09@.&

&

F/040,&V()(,(&O<()(,&?.&R5%P]&

&

S2@.44.>.&^#0?.)704.70&&*0908&[.:2?0&?.&_.C2A0%0427=+#&R$87.8&'8(%(&&I&ecca&f&eccQ&I&

D072#7&

&

G2%5345/5&<()(,I<()(,%2)&?.&R5%]&&

&

-9.%&Z%8&`/()(,&-9.%&F/040,&?.&_.C2A0%0427=+#&M.)8.90H&G+)(,&eccQfecc\&

-9.%&!$%.#=$9&F%.%.&-9.%&F/040,&?.&_.C2A0%0427=+#&M.)8.90H&G+)(,&eccbfecac&

-9.%&10%B.4$)8&-9.%&F/040,&?.&_.C2A0%0427=+#&M.)8.90H&G+)(,&ecacfg&

&

&

Ff>+742]&E94?.=7.%B(%hC+4,20%;@+,&

&

&

&

&

&

&

&

&

&

&

&

&

&
&




