
?=J UKQ CQ AOO;

Sbi nb_ DKHHUSKK@ OP=N cm;;;
Oig_ nbche cn%m!Pb_ Nc`f_g[h)!

[h^ mig_ nbche cn%m[ !>_h*Dol! mn[l

S_%p_i\n[ch_^ [ \f[]e [h^ qbcn_ jlchn i` [ .62-%mD=N@*?KNA C=U

`cfg `_[nolcha [ g[h qbi b[mmch]_\_]ig_ [ q_ff*ehiqh Diffsqii^

mn[l+&Pb_2-%mq_l_ DKP nii * mig_ `ch_ []ncih '

l *OPKL >U =J@ OAA BKN UKQNOAHB **)
=J@ ?DA?G KQP KQN H=NCA

E7*)w7 OAHA?PEKJ KB C=U >KKGO =J@ 7

'E BEHIO+ E
*                 

k) _+%UX P\$m\ ^fk XOXi`\[ L\c\Zk`fe f]6
@XpFX^Xq`e\j G\njgXg\ij ?`cdj
Iclj6 E`Y\iXcNj\[ ;ffb $ ?`cd MiX[\)Bej(
Lg\Z`XcHi[\ij %P_Xk\m\iRHNK MXjk\j&(

Xe[ XAfk /2`n Ffm`\ :iZX[\ 

[- X$.1I (

P\ _Xm\
*EfZb\i Kffd

.. [g ncff fKjg * ]fim_^ Ooh^[s

>2:? CDB66De?6GC
00-4 Lflk_ FX`e %e\okkf =\cdXe M_\Xk\i&

2/5*6360
UAOEPb_l_%mjf_hns i` BNAA L=NGEJC \_bch^ nb_ mnil_+

L[a_ /1 PbcmS__e7 F[h+ /1*0-



ssIHss]Hs]
?HKOA@

gih no_m q_^
.2 .3 .4

%PK?HA=J QL KQN =?P
&7888877Bz8w+,XFzzzz!+fH' .!!&77%&X77777&77+l%f.l%f&7w. l%fH+f.!!O&v7777l*zz7,7

**) +l AfXPQlXEEcC

e>OO T&:e<> BH@KlX

"d:!C c'KQPEMQA
7Cv .R HKFhCw

B=?f`fEXPfhC iC>mO HECDPchC
Ls*<H ?KRAl97 BlXAA EF%EX@fXfhE9)Ow

.- AAEX
?=HH HEMQKlXC) `' NE? ]

B`Xf)w L:M

=wPBlXwlXF
B`XAA )

?KBBAAwwQPF

Foh@=U
]&N??>M s
=>>K @QOP
3,s&HO>B-
*W8_ @N.J`R

)EE
::
::
)EE
::
ff

L[a_ / PbcmS__e7 F[h+ /1*0-

E? D9:C :CCE6 E
E

E  

=@RANPEOANO%EJ@AT
DKQOPKJ

>lc[l L[n]b+ + + + ++ +/-
>ohe Diom_ ) +/0
?fo\ Diomnih >[nbm + + + + + + + + + + ..
@_jimcnils+ + + + + + + + + + + + + + + + + +/
@_niol ) ++ .4
BcffchaOn[ncih+ + + + + + + + + + + + ++ /.
C[s Lifcnc][f ?[o]om+ + + + + + + ++ + ++ /-
Ehmc^_Konmc^_++ + + + + ++ %++ .5
H I N_[fns+ + + + + + + + .4
H[gj Limn+ + + + + + + + .6
Hi]e_l+ + + + + + + ++ ++5
I[ch Onl__nJ_qm+ + + + + +++ /1
I[ls%m + + + + + + + + + + + + + +)+ .6
I[s`c_f^ Af_]nlc] + + + + + + + + + + + ++ + .4
I_nlijifcn[h ?iggohcns ?bol]b+ + .5
Ichc L[le Pb_[n_l++ + /-
Il+ Blct\s%m>[nbm .5
Kf^ Lf[hn[ncih 4
Ono^t J_qm + + + + + + + + + + + + + ++ +++6
Piin_l%mN_mn[ol[hn .4

7\cR_ Z\QRY aUV` V``bR V` FVPUN_Q
Ga_NUN[\S <\b`a\[% ]U\a\T_N]URQ Of
5YT_R['

=NKQJ@ PDA OP=PA
PDEOSAAG

1

O=ILHEJC
PAT=O

2

@=HH=O
?fo\ @[ff[m >[nbm .2
Kf^ Lf[hn[ncih 4
O_lpc]_ On[ncih 2
Qhcih F[]e ?finbcha .-

O=J =JPKJEK
AEF[l^ch /0
D[\cn[n .4

BKNP SKNPD
>[cf_s Onl__nSb_l_biom_ ++++ +++ ./

C=HRAOPKJ
I[ls%m EE + +++ /.

=JOSANO
>U =@=I

-2

L_nObij+ + AH L=OK******************* 3

PbcmS__e Eh P_r[m cmjo\fcmb_^ q__efs ch Diomnih) P_r[m) \s PbcmS__e Eh P_r[m) Eh]+
Kjchcihm _rjl_mm_^ \s ]ifoghcmnm [l_ hin h_]_mm[lcfsnb_ijchcihm i` PbcmS__e EhP_r[m il cnm
mn[``+Lo\fc][ncih i` nb_ h[g_ il jbinial[jb i` [hs j_lmih il ila[hct[ncih ch [lnc]f_m il
[^p_lncmchach PbcmS__e Eh P_r[m cmhin ni \_ ]ihmnlo_^ [m [hs ch^c][ncih i` nb_ m_ro[f
ilc_hn[ncih i` mo]b j_lmih il ila[hct[ncih+ =^p_lncmchal[n_m[p[cf[\f_ ih l_ko_mn+Lbih_ &4.0'
2/4*6... .*1jg il qlcn_ Pbcm S__e Eh P_r[m) L+K+ >ir //.-1) Diomnih) PT 44-/4+
Oo\m]lcjncih l[n_ j_l cmmo_72- ]_hnm+>[]e cmmo_m72- ]_hnm_[]b+ L[sg_hn gomn[]]igj[hs [ff
il^_lm+ Bclmn]f[mmjimn[a_ j[c^ [n Diomnih) P_r[m+

PbcmS__e7 F[h+ /1*0- L[a_ 0

OQLLKNPANO
!!



=KKQE@ PDA OP=PA
MABLP>>D

2 ?IOIGWMYI7XMHIWR5QWIUWEMQPIQWEQH5YIQWVRJ AQXVXEO8QWIUIVW

O[nol^[s) F[ho[ls /1) Diomnih
Sbcn_ Af_jb[hn O[f_) I_nlijifcn[h
?iggohcns ?bol]b) .-[g*1jg+ ?bcfc
[h^ m[f[^ foh]b) hiih*/jg+ Lli]__^m ni
I?? \ocf^cha `oh^+

O[nol^[s) F[ho[ls /1) K^_mm[
=ff aclf \[h^ &I_l]__') Oesfcn_+Pqi
^iff[l ]ip_l ]b[la_+

O[nol^[s) F[ho[ls /1) C[fp_mnih
Pb_ Blocn F[l%m/h^ [hhcp_lm[ls qcnb
`l__ bilm ^%i_opl_m) ,(3a \__l [h^ [ff
^lchem [n b[f` jlc]_ ++++ A+@+Hfis^)
P[hs[ Polh_l) Dih_s D[mm_ff) [h^
ao_mnmj_l`ilg `lig .-jg ni .70-[g [n
Ni\_ln%mH[`cnn_+

Ooh^[s) F[ho[ls /2) @[ff[m
Oj_]c[f \clnb^[s ]_f_\l[ncih `il Fi_
Lbcfjin) Ooh^[h]_ Gc^m+Pbl__*e_a \__l
\omn) 4jg+ Oj_]c[f j_l`ilg[h]_ i` nb_
Cl_[m_ Ocmn_lm[h^ =f[h =ffcmih)
670-jg+ Ji ]ip_l+

Ooh^[s) F[ho[ls /2) Bn+Silnb
Icmm N_a_h]s ?ihn_mn) 6jg) N_a_h]s+

Ooh^[s) F[ho[ls /2) Diomnih
Silmbcj m_lpc]_) . jg [h^ 4 70-jg)
I_nlijifcn[h ?iggohcns ?bol]b ++++
Silmbcj m_lpc]_) ?blcmn%m?iggohcih
?bol]b) ..[g ++++ =ff aclf \[h^) ?[m_s
[h^ ?igj[hs) jf[s [n nb_ H[gjimn
1*5jg+

Iih^[s) F[ho[ls /3) Diomnih
H[g\^[ =+=+) 5jg) I_nlijifcn[h
?iggohcns ?bol]b+

L[a_ 1

S_^h_m^[s) F[ho[ls /5) Diomnih
Kf^ Lf[hn[ncih Biffc_m mn[llcha Pc``[hs
Fih_m) A[lnb[ Gcnn) Gcnns G_s_ [h^
H[h[) 67.2jg+ D[f` jlc]_ \[l ^lchem)".
]ip_l ++++ C[s Lifcnc][f ?[o]om g__ncha)
470-jg) Ehmc^_*Konmc^_)ojmn[clm+

Pbolm^[s) F[ho[ls /6) @[ff[m
>_h_`cn ^l[a mbiq `il nb_ I[ls Fi
Emb_lf_a[f `oh^) 670-jg) Ahnl_ Jocn+

Pbolm^[s) F[ho[ls /6) Diomnih
Oj_]c[f l_*ij_hcha i` nb_ @_jimcnils
`iffiqcha [ `[]_*fc`n) qbc]b ch]fo^_^
jonncha ch [ h_q ^[h]_ `fiil+ O__ [^
_fm_qb_l_ chnbcmcmmo_++++ H[g\^[ =+=+
[h^ =E*=hih g__n) . 70-jg)
I_nlijifcn[h ?iggohcns ?bol]b ++++
Ehn_alcns,Diomnih l[j nijc]7 Diq ni
]b[ha_ mnl[cabn[nncno^_mniq[l^ a[sm+En
g__nm[n &\on cmhin [``cfc[n_^ qcnb' Bclmn
Qhcn[lc[h ?bol]b) ]ilh_l B[hhch [h^
Oionbgil_)47.2*5712jg+

PbcmS__e7 F[h+ /1z0-

D96 ?6G6CD 32B :? 52==2C 

A:IIR AHNK
FHG=:R ) ?KB=:R( 1)3IF

MPH ?HK HG>

F>=
j\im`Z\
EF<F?CB

{

IHHE MHNKG:F>GM
>O>KR FHG=:R

36/,IF

L[a_ 2

*)(, ?&7:DJ9E89 52==2C D6H2C

PbcmS__e7 F[h+ /1*0-



E LXdgc`e^ M\oXj E
E E

Dc) a[ha ++++ En m__gmnb[n nb_ \ca h_qm
[lioh^ nb_ mn[n_ nbcmq__e ]ih]_lhm
nbchamf_a[f+ Eh@[ff[m) \_ ih nb_ fiieion
`il m_p_l[f oj]igcha \_h_`cnm`il I[ls
Fi Ncmb_l+I[ls Fi) [m sio g[s b[p_
l_[^ chDR\]YR g[a[tch_ il m__hih nb_
fi][f il h_nqile h_qm) b[m fimn]omni^s
i` b_l hch_*s_[l*if^ [^ijn_^ mih)
\_][om_ mb_cm[ f_m\c[h+Pb_ dols) aicha
[a[chmnnb_ nl_h^ ch inb_l mn[n_m)[q[l^*
_^ ]omni^s i` nb_ \is ni I[ls Fi%m
_r*bom\[h^+ Pb_ ][m_ qcff \_ [jj_[f_^
ni [ bcab_l ]ioln) \on f_a[f `oh^m qcff \_
h__^_^+ Sb_h nb_ [hhioh]_g_hnm i`
\_h_`cnm [l_ g[^_) jf_[m_ [nn_h^ [h^
b_fj c` sio ][h ++++ Eh Diomnih) nb_
h_qm cmi` jifc]_ b[l[mmg_hn i` a[sm+
>on _pc^_hnfs) mig_ aii^ cm]igcha
`lig [ff nb_ \[^+ Pb_ l_]_hn !b[mmf_m!
b[p_ _pc^_hnfs \__h nb_ qile i` ih_
jifc]_ m_la_[hn) Oan+ >c_fmn_ch)̀ lig
nb_ .4nb ^cmnlc]n+Sb_h I[sil Bl_^
Di`b_cht b_[l^ i` nb_ nlio\f_) b_
chpcn_^ g_g\_lm i` nb_ Diomnih C[s
Lifcnc][f ?[o]om ni bcm i``c]_+ Pb_
g[sil [mmol_^nb_g b_ q[m oh[q[l_ i`
nb_ l_]_hn nlio\f_ [h^ cn qiof^ \_
mnijj_^ VZZRQVNaRYf Pb_ g[sil [^^_^
nb[n nbchamqiof^ \_ \_nn_l oh^_l h_q
Lifc]_ ?bc_` >ih^+ H_n%macp_ mig_
[jjf[om_ ni nb_ CL? `il nbcml_]_hn
_``iln+ H_n%macp_ nb_g mojjiln nii)
_cnb_l ch g[hjiq_l il gih_s) il \inb+
Ci) CL? ++++ Eh]c^_hn[ffs) nb_ CL? b[m
jl_j[l_^ [h ch`ilg[ncih mb__nih qb[n
ni ^i c` sio [l_ [ll_mn_^) ch [ \[l il
qb_l_p_l+ S_ mnlihafs l_]igg_h^ sio
a_n [ ]ijs+ Eh mbiln) cnn[fem [\ion nb_
cgjiln[h]_ i` ]iij_l[ncih [n nb_ ncg_
i` [ll_mn * [h^ nb_h qb[n ni ^i ni a_n
ion i` nb_ g_mm+=^^cncih[ffs) ch nb[n

mcno[ncih) ][ff siol fi][f CL?) I??
il ?lcmcmDinfch_++++ L_ijf_ ch O[h
=hnihci qiof^ \_ q_ff [^pcm_^ ni
`iffiq nb_ jf[hm [h^ jlial_mm i` !C[s
ch O[h =hnihci * = O_hm_ i` >_z
fihacha+! Encm[h i``c]c[f j[ln i` nb_
\c]_hn_hhc[f ]_f_\l[ncih `oh^_^ \s nb_
=g_lc][h Emmo_mBilog ?iggcnn__ i`
O[h =hnihci+ Pb_ \ca _p_hn qcff \_ ih
=jlcf 0- nblioab I[s .) .643+ S_%ff
acp_sio gil_ ^_n[cfm[m cn]ig_m ]fim_l

Sb_h I[sil Bl_^

Di`b_cht b_[l^ i` nb_

nlio\f_) b_ chpcn_^ g_g\_lm

i` nb_ Diomnih C[s Lifcnc][f

?[o]om ni bcm i``c]_ ++++

nbchamqiof^ \_ \_nn_l oh^_l

h_q Lifc]_ ?bc_` >ih^ ++++

ih nb_ ][f_h^[l) \on mn[ln fiiecha `il cn
hiq ++++ Polhcha hiq ni fi][f nc^\cnm
[h^ aimmcj)Diomnih*cn_mqcff \_ af[^ ni
ehiq nb[n nb_ Hi]e_l%m j[nci cmhiq
nin[ffs _h]fim_^) hi gil_ `l__tch%i` nb_
\ohm+Pb_ _h]fimo l_ _``iln q[m [ jlid_]n
i` nb_ P_r[m Nc^_lm+Cii^ aich%aosm+
+++ Diomnih%mH[ts F qcff \_ ]fim_^
`lig F[h+ /3 ni B_\+ /) [ fckoil pci*
f[ncih+ =fmi ]fimcha `il nbl__ ^[sm cmnb_
@_jimcnils) [m nb_s ]f_[h oj nb_cl []n+
Pb_ \ca !-! qcff b[p_ [ mj_]c[f l_i
ij_hcha ]ih`[\ ih nb_ hcabni` F[h+ /6)
`_[nolcha [ h_q fcabn mbiq [h^ ^[h]_
`fiil+ >s nb_ q[s) q_ nlomnsio ehiq
nb[n ch nb_ `onol_) nb_ @_jimcnils qcff
\_ ]fim_^ ih Iih^[s hcabnm)qbcf_ nb_

IX^\ 2 PbcmS__e7 F[h+ /1z0-

Kf^ Lf[hn[ncih Diomnih qcff n[e_ cnm
q__efs l_mn) [h^ ]fim_ cnm̂ iilm) ih
Po_m^[sm++ + + Pb_ Kf^ Lf[hn[ncih ch
@[ff[m cmb[pcha [ff milnm i` nlio\f_+
=m sio ehiq) nb_ if^ fi][ncih b[m
\__h ]fim_^ ^iqh qbcf_ nb_ h_q Kf^
Lf[hn[ncih q[m oh^_l ]ihmnlo]ncih+ S_ff)
O[nol^[s _p_hcha) nb_ h_q fi][ncih
\olh_^ ni nb_ alioh^ [h^ cn[jj_[lm ni
b[p_ \__h [ ][m_ i` [lmih+ Oi) hiq)
nb_l_%mhin [h if^ Kf^ Lf[hn[ncih [h^ cn
qcff \_ _p_h fiha_l \_`il_ nb_l_ cm[ h_q
Kf^ Lf[hn[ncih+ Kqh_lm m[s) biq_p_l)
nb_s qcff l_\ocf^ [n nb_ h_q mcn_++++
=fmi ch @[ff[m) sio Iinb_l Ep[ `[hm qcff
\_ ^_fcabn_^ ni b_[l nb[n I+E+ b_lm_f` cm
hiq bif^cha !]ioln! [n nb_ O_lpc]_
On[ncih ih q__e^[sm `lig hiih ni
2 j+g+ [h^ ih Ooh^[sm `lig hiih ni
3 j+g+ =^^cncih[ffs) I+E+ qcff mn[a_b_l
b_lic] \fii^s g[ls \[mb [n nb_ \[]e
\[l ++++ Ehnb_ !Blig D_l_ [h^ Pb_l_!
][n[ails7 O[h =hnihci l_mc^_hnmmbiof^
mn[ln a_[lcha oj `il nb_ On[lpcha =lncmnm
Obiq ch =jlcf+ Ehnb_ g_[hncg_) c` sio
jf[h ni ai ni Bc_mn[^_ O[h F[]chni
]_f_\l[ncih nbcm s_[l) ch =jlcf [fmi)
sio%^ \_nn_l a_nsiol l_m_lp[ncihmhiq+
Pb_s%l_aicha `[mn[h^ nb_l_ [l_h%nnb[n
g[hs bin_f liigm ni ai [lioh^ ch nb_
=f[gi ?cns+ =h^ ch C[fp_mnih) n[e_
hin_ nb[n nb_ Gih Pcec S[bch_ b[m
]b[ha_^ cnmh[g_ \[]e ni nb_ BlocnF[l+
S_f]ig_) big_ ++++ =h^ `ch[ffs) \l[]_
siolm_f`+ Em[c^ O_NPRf\b_`RYS' On[lncha
h_rn q__e) HUV`KRRX =[ HReN` \_achm
lohhcha [ q__efs !mi[j ij_l[! ch
jlchn+ En%m][ff_^ @VSRKVaU JR_N [h^ cm
mcgjfs [\a ni \_ \_fc_p_^+Uio%p_b_[l^
nb_ _rjl_mmcih !l_[ffs bin!; S_ff) nbcm
V` En%m[ m_lc[f nb[n qcff e__j sio [\mi*
fon_fs j[hncha qcnb kocp_lcha _r]cn_*
g_hn `lig ih_ chmn[ffg_hnni nb_ inb_l+
+++ >on ch nb_ g_[hncg_) n[e_ ][l_ i`
siolm_f`+ =h^ q_%ff m__sio h_rn q__e
qcnb [ff nbcmomo[f aii^ mno``]Yb` nb_
`clmn chmn[ffg_hn i` @VSRKVaU JR_N 

PbcmS__e7 F[h+ /1z0- IX^\ 3



=XMTO[BXXV$ ;KM2[XVK
(''!\ XP?O` DS]UO\

SW8Kb >KQKcSWO\&

4RXX\O P[XV DOaK\!

=K[QO\]COUOM]SXW&
.`n Z
G <55
79 Aw
EEEX^6
S*X E

<CC)s+++++ww
.!!%.EEEEE .`n Z66
<" 
ww 8
vvv <H$& ,

.`n 8 6q6

2WN XPMX^[\O$]RO

9^WTSO\]5^NO\

GO\] XP?O` IX[T KWN

6K\] XP4KUSPX[WSK

K[O SWCDE5J!

2[MKNO 

3/1H/754/
JKS =R=EH=>HA EJ DKQOPKJE

?=QPEKJ7 EJD=H=PEKJ I=U ?=QOA @EVVEJAOOE

AU
9@ECD@?!C

=62D96B 32B
(.*) GO\]ROSVO[

".(*# ,)/%//++
A\[QNf aU_\bTU :_VQNf -&Y]Z2

<N]]f <\b_% UNYS]_VPRQ_V[X`

O[nol^[s .*3jg7
\fii^s g[lsm 42x) g[^_ `lig m]l[n]b

Gb[QNf Y&b[aVY2
S_RRQ_NSaORR_Ob`a

Iih^[s 5*.-7
`l__ \chai qcnb ac`nm)jlct_m

HbR`QNf 12+(2
S_RRZ\cVR "@\[T 8Nf"` >\b_[Rf =[a\ BVTUa"

S_^h_m^[s7
b[f` jlc]_ ^lchem qcnb b[nm il ]ifilm

HUb_`QNf2
T\&T\ [VaR #`YNcRd̀RYP\ZR$

.

.
/
0
1
2
3
4
5

.-

..

A

AAP NK=@
DECDS=U

DKQOPKJ) PAT=O 44--3

@A=HAN EJMQENEAO SAH?KIA@
BKN IKNA EJBKNI=PEKJ ?=HH7

&4.0' 2//*5.1.
KN SNEPA PK I=UAN%O DKQOA ?KIL=JU

L[a_ 6PbcmS__e7 F[h+ /1*0-PbcmS__e7 F[h+ /1*0-L[a_ 5



s )66$6)[)
)

w

#%)'&#$
("%$

E?:@? &;24<e *0(/ 4652B CAB:?8C
,)/%0-'' e('2>%.A>

)+++)+++
j
ZfZ(

f
I**`)
J

<
<H)(

*Rf

<=
<=j6

f
I

Z6k
Z6
<H)(

i)+++
<=
<B
<H\(



32:=6I CD&!?96B69@EC6

HI>G6 .gd).Xd

((*#%'('

Biln Silnb%mJog\_l Kh_ Ojin
@l[a Obiqm $ @cm]inb_ko_@[h]cha

/26 >[cf_s 7]&GX[]R
IX^\ -. PbcmS__e7 F[h+ /1*0-

n
.

F
.

"$%
!#"" 

PbcmS__e7 F[h+ /1*0-

FNGB<A6 / G`^_kj EHG=HG6 0 G`^_kj
>`^_k =Xpj6 ?\YilXip .4k_ kf FXiZ_ 3k_

Blig JU?7 "366 &ko[fcns bin_fm' il "466 &^_for_ bin_fm'

!? :L<ABG@ MHNK!
"!6EVGLMQK!MVWLI5XURSIEQ!;EUHM7UEV!0FEUVEUIRSIQ /1 LRXUV$
GRVWXPIV$SEUEHIV$SEUWMIVD%%EQ[WLMQKKRIV #

M`Zb\kgi`Z\ `eZcl[\j6

-* Kfle[)ki`g X`ikiXejgfikXk`feYp
IXe :d C\k Y\kn\\e G\n Rfib(
Fle`Z_( Efe[fe( n`k_ d\Xcj Xe[
[i`ebj*

.* Kfle[)ki`g kiXej]\ij Y\ dfkfi)
ZfXZ_Y\kn\\e X`igfikj Xe[ _fk\cj*

/* =\clo\ fi hlXc`kp XZZfddf)
[Xk`fej n`k_ Zfek`e\ekXcYi\Xb]Xjkj*

kiX[`k`feXc;XmXi`XeY\\i _Xcc(Zfd)
gc\k\ n`k_ dlj`Z( ]fcbcfi\ Xe[
Xe \hlXc eldY\i f] ]le)cfm`e^
@\idXej Xeo`flj kf d\\k k_\`i
:d\i`ZXe Zflek\igXikj*

3* Be Efe[fe( X !@\k :ZhlX`ek\[
IXikp! n`k_ X j\c\Zk\[ ^iflg f]
Efe[fe\ij*

4* : !Efi[ f] k_\ FXefi! d\[`\mXc
YXehl\k `e k_\ ;i`k`j_ Zflekipj`[\*

0* :cc _fk\c j\im`Z\ Z_Xi^\j Xe[ 5* >ekiXeZ\ kf gi`mXk\ YXij `e
kXo\j* Fle`Z_ Xe[ Efe[fe*

1* : !Lki\\k <Xi ;\\i IXikp!
n`k_ Y\\i( dlj`Z( Xe[ X _`cXi`flj
i`[\ k_ifl^_ k_\ Z`kp f] Fle`Z_*

2* : !?XjZ_`e^ <Xie`mXcIXikp! `e X

-,* M_\ j\im`Z\j f] X i\j`[\ek
>e^c`j_)jg\Xb`e^ _fjk k_ifl^_flk
pfli jkXp*M_\ _fjkj Xi\ ZXi\]lccp
j\c\Zk\[ Xe[ befn :EE gf`ekj f]
`ek\i\jk `e k_\`i i\jg\Zk`m\ Z`k`\j*

>QIEHK>KL BGM>KG:MBHG:E
0-10 Cl[h^ =p_ho_) Oocn_/-0 ?i]ihon Clip_) Bfilc^[ 00.00

<:EE MHEE)?K>>6 -)4,,)/.3)4011

IX^\ -/



w+HHw%

2] IX^[ 7K_X[S]OCRXY&&

@_[f_lmbcjm=p[cf[\f_7

IX^\ -0 PbcmS__e7 F[h+ /1*0-

=@@<:?8 8@@5 d ]RO4U^L;Xk_ <_X`e

ULsssnffs
.2-2 Ln`jju %.-0&4.-)-55,

7B66 4@7766$ ;E:46

2?5 5@?EDC @? CE?52I >@B?:?8C

DE6C52I$ +%()A>$ 3E55I ?:89D$ ) 7@B (

PbcmS__e7 F[h+ /1*0- IX^\ -1



E+ =EJEOSEEOBR=@=I .

\s =^[g @_hhcm

@_[l =^[g)
Pbcmg[s mioh^ mnojc^) \on Eehiq `il [
`[]n nb[n cn cmnlo_+ Oig_ aosm Eehiq
[l_ jonncha Ll_j[l[ncih D ih nb_cl
`[]_m ni n[e_ [q[s nb_ qlchef_m+Pb_s
jon ih [ nbch]i[n [\ion [h biol \_`il_
nb_s ai ion ni nb_ \[lm _[]b hcabn+=h^)
\_fc_p_ cnil hin) cnl_[ffs qilem+ Bil nb_
h_rn mcrbiolm nb_s fiie [\ion .- s_[lm
sioha_l Is ko_mncih cm * cm nbcm
b[lg`of ni nb_mechi` nb_ `[]_;

S[sh_ O+)Diomnih) P_r[m

8RN_KNf[R%
7URPXV[TdVaUZf Y\PNYQ\P%VaN]]RN_`
aUNaaUR]_NPaVPRV` [\a UN_ZSbY%VS[\a
PN__VRQa\ RePR``' HUV` ZRaU\Q \S
Y\d&ObQTRaSNPRYVSaV` [\a UN_ZSbYa\

+ + + Oig_ aosm E ehiq [l_

jonncha Ll_j[l[ncih D ih

nb_cl `[]_m ni n[e_ [q[s

qlchef_m++++ Bil nb_ h_rn

mcr biolm nb_s fiie [\ion

n_h s_[lm sioha_l+

Z\`a `XV[ af]R` `\ Y\[T N` VaV`[\a b`RQ
a\\ S_R^bR[aYf'="QNQcV`Rb`V[T Va\[Yf
\[ `]RPVNY\PPN`V\[` & SV_`aQNaR`%
]_\Z`% RaP' 9ea_RZR Q_f[R`` \S aUR
`XV[ P\bYQORN ONQ`VQRRSSRPaVSb`RQ
a\\ S_R^bR[aYf' 6ba N]]N_R[aYf f\b
N_R P\__RPaV[ `NfV[T Va _RNYYfQ\R`
d\_X ORPNb`RZ\_R N[Q Z\_R Tbf`

N_Rb`V[T Va'6ba Va"[̀\a aUR̀\_a \S aUV[T
= d\bYQ O_NTNO\ba' =S= dR[a V[ S\_ N[
\PPN`V\[NY!<"3aVaa%= d\bYQ["a aRYYZf
SVN[PRRb[aVY = UNQ aUNa_V[T \[ UV`
SV[TR_'>b`a ORPNb`Rf\b a_RNaf\b_ SNPR
YVXRN[ N``U\YRV` [\ _RN`\[ a\ NPaYVXR
\[R' 8\ Va'6ba Q\["a aRYYN[fO\Qf V[
a\d['

@_[l =^[g)
= `lc_h^ i` gih_ a[p_ g_ [ f[la_
j[chncha `il ?blcmng[m+ Kl [n f_[mn) E
nbche cn%m[ j[chncha+ En%mnb_ gimn
Ci^*[q`of) n[]es _s_mil_ E%p__p_l b[^
nb_ gcm`ilnoh_ i` _h]iohn_lcha+ En%m[
qc_l^) !gi^_lhcmnc]! ^l[qcha i` mig_
ohehiqh mb[j_ fce_ hi ih_ b[m _p_l
m__h \_`il_+ =h^ qb[n%m qilm_) cn%m
j[chn_^ ch ]ifilm nb[n hi g[h b[m _p_l
m__h\_`il_+ En%mih nb_ q[ff lcabn hiq)
afiigcha oj nb_ liig+ Is jli\f_g
cmi\pciom+ Diq ^i E a_n lc^ i` nbcm
gihmn_l qcnbion i``_h^cha gs `lc_h^;
E` Ef_[p_ cnoj) Eqcff fiie fce_[ `iif ni
[ff gs inb_l `lc_h^m+=hs moaa_mncihm;

D_hls R+)O[h =hnihci) P_r[m

8RN_<R[_f%
=S aUR]NV[aV[T V` _RNYYfN` ONQN` f\b
`Nf%="Q]ba Va\[ aUR̀ZNYYR`adNYYN[Q
`b__\b[Q VadVaUNYYaURPURN]a_N`U=
P\bYQ SV[Q & N SRNaUR_O\N%P\]]R_
`XVYYRa%N[ 9Ya\[ >\U[ ]\`aR_%RaP'HUR[%
f\b PN[ aRYYNYYf\b_ !\aUR_! S_VR[Q`
aUNaVaV` f\b_ !PNZ]! dNYY%N OVTW\XR
dU\`R `]YR[Q\_ V`V[ Va`a\aNYNO`b_QVaf'
C[ aUR\aUR_UN[Q%aUR]R_`\[ dU\ TNcR
f\b aUR]\\_&aN`aR ]NV[aV[T dVYYaUV[X
f\b UNcR !S_NZRQ! UV` TVSadVaU N_a
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$
gSgg hV=ggg"S*si7s (**666*!(,7s  M.T]

  V ss s !!! $'*; 9+7: 6!LT$4 61 OVZ****C]``

w

[2 %f7%c
ww
!$+)

M_`j P\\b6 CXe*.0)/,

>KbPSOUN
6UOM][SM
?i+) Eh]+

DKQOPKJ

]igg_l]c[f $ l_mc^_hnc[fm_lpc]cha
jfom [cl ]ih^cncihcha

RcR[V[T`2536*.536 N[Q N`XS\_
`NYR`ZN[A_' @bPXf

QNf`2531*3003 \_ 0.,&.++/
N[Q N`XS\_7N_Y\_ A_' @bPXf

]RO

!]3&@]@
Sb_l_

fcpcha[h^ fipcha
\_]ig_ b[\cn

O[h =hnihci
^[cfs 1 j+g+* / [+g+

*'. B I[le_n
//0*-533

(
w
n.

?fi <fdgc\k\ Xe[
Iif]\jj`feXc K\Xc
>jkXk\ L\im`Z\j(
Ic\Xj\ ZXcc@`c
@iX_Xli fi >[
AXii`j( 46/,)26,,(
333)11--*

E F K>:EMR <HKIHK:MBHG
2-,- A`ccZif]k ) Afljkfe( M\oXj

IX^\ -3



>: ff&
Pffff %$
01-. IEH=IE=PBN=J?EO'

ksC)
"# 
>OW Hecp ) >OVLO[\RSY BOZ^S[ON

!&(!&, G6CD96:>6B

*'0 ,%)-

GHP HI>G .2>

L[a_ .5 PbcmS__e7 F[h+ /1*0-

H
=
F
! "

PbcmS__e7 F[h+ /1*0-

72:92
>O>KR L:MNK=:R GB@AM
LAHPMBF> 56/, MBE --6/,
]\Xkli`e^ FXpX( >Xik_X D`kk(
=`XeX Pi`^_k( Epee <_i`jk`\
*,)/ HVZR` 6YcQ'%̀e aURm`ccX^\

<\b`a\[ & 1.4)45.-

A1@$>":^U1

7EffKLAJ )+ 9BC wEC2E?2%=@4<6BC%AB:F24I B@@>C _g
4=@C65 >@?I 4@=@B D F =@E?86%7B66 4@7766 d!

4@>6 2?5 C66 7@B I@EBC6=7 
E` sio h__^ `lc_h^m) h_q ^cl_]ncihm [h^
^cg_hmcihm chsiol fc`_)sio ][h `ch^ cnb_l_ 
Jinbcha ni fim_ * _p_lsnbcha ni a[ch 

DRO >O][XYXUS]KW4XVV^WS]b 4R^[MR
XP ]RO BO\^[[OM]SXW

./.1 Fi_ =hhc_ nL+K+>ir .040. nDiomnih 44-.6
Ooh^[s m_lpc]_m.jg # 470-jg N_p+Ni\_ln I+ B[ffm) j[mnil

jbih_ &4.0' 2/3*5/00

Wij_h ^[cfs .-*/ qcnb b[jjs
biol 1)3 ch]fo^cha cH@ ^l[`n
\__l+ Ooh^[s mj_]c[f7 \fii^s g[lsm
$ m]l_q^lcp_lm 31@ /*3) jfom "/
\__l \omn) [ff sio ][h ^lche) .0*-

>$+Uw+
&%&&;=<F>=?A=D

Hg\e 5Xd)u.Xd

=flYc\ ;cff[p FXipj $
LZi\n[i`m\ij "-

5Xd)effe( Ffe*)?i`*(
$ effe)0gd Lle*

AXggp Afli
1)3gd

"-*.1 ]fi [flYc\ n\cc [i`ebj

L[a_ .6



//61 S+ Dif]ig\_ >fp^+
Diomnih+ P_r[m

K c] $ F_lls chpcn_ sio ni7

D[jjs Diol .-7-- [g ni

47-- * +42n\[l ^lchem

Ooh^[s >fii^s I[lsm '-(a kI
F_lls G[o``g[h Nc] I[lchi

?\Y* -( -532 ) -jk :eelXc Fi* $ Fij*
H[[nf[[ <fek\jk* M_\d\ `j <Xdg* M_\
nfe[\i]lc gi`q\ ]fi k_`j [lY`flj _fefi `j6
: ]XYlcflj \m\e`e^ m`j`k`e^ k_\ ^Xp _`^_c`^_kj f]
Afljkfe* M_\ \m\e`e^ n`cc jkXik n_\e k_\ n`ee\ij
Xi\ g`Zb\[ lg `e XZ_Xl]]\i\[)[i`m\e `Z\ Zi\Xd kilZb
Xe[ n`jb\[ f]] kf =`ikp LXccp$j]fi X Y\]fi\)[`ee\i
ZfZbkX`c*M_\e k_\p n`cc \eafp X jldgklflj [`ee\i
]fi knf XkMffk\ij %k`gefk `eZcl[\[& Xe[ f]] kf k_\
Bej`[\)Hlkj`[\ ]fi X i\]i\j_`e^ [i`eb* ;lk k_Xk$jefk
XccY\ZXlj\ fli clZbp n`ee\ij n`cc Y\ ki\Xk\[ kf
je\Xb gi\m`\nj f] k_\ ]`e\jk( ]`ijk)ile dfm`\j Xk
Lkl[q G\nj Xe[ :[lckq G\nj* M_\e glk fe pfli
[XeZ`e^ j_f\j ]fi k_\ Y\jk fe [`jZfk_\hl\ Xk k_\
?Xid_flj\ Xe[ k_\ =\gfj`kfip* Rfli \m\e`e^ n`cc
n`e[ lg n`k_ Xe`^_k)ZXgXkFXip$j( k_\ gcXZ\k_Xk̀ j
i\efne\[ ]fi f]]\i`e^ k_\ Y\jk `e \ek\ikX`ed\ek*
R\j( Xcc f] k_`j ZXe Y\ pflij ) Xe \m\e`e^ kf
i\d\dY\i* >eZfliX^\ pfli ]i`\e[j Xe[ \e\d`\j kf
\ek\i k_`j Zfek\jk* E\k ?iXeb FXee befn k_Xkn\
Xi\ gifl[ kf Y\ f[[nf[[j* "- Zfm\i ]fi k_\ Zfek\jk*
IifZ\\[j kf @I<* /6/,gd* <fjkld\6 Xep k_`e^ f[[*
:k k_\ Bej`[\)Hlkj`[\*

M_`j P\\b6 CXe* /1*0-IX^\ /-

.5-. Nc]bgih^

OQJ@=U * BNAA >AAN 4LI PEH * JK ?KRAN

HI9G85 L & / :CF . 65F 8F=B?G% )(DA HY@*5A

SA@JAO@=U * SAOPANJ HKJCJA?G JEPA * >KPPHA >AAN 12_
@KQ>HA >=N @NEJGO ".) 6LI*/=I

H<IFG85 L & @95H<9F B=;<H & 8CI6@9G CB9 6I7?

ARANU @=U * >=N @NEJGO /2_) 170- PEH 2LI

<5DDL <CIF ,DA HY@HDA & K9@@ 8F=B?G /-"
8CI6@9G CB9 6I7?

>2BI!C ::
82=F6CD@?

OPA=G
JECDP

SA@JAO@=U

BNAA
BEOD
BNU

BNE@=U
5 L+I+

/-2 JR6q OPNAAP
430*6001

M_`j P\\b6 CXe* /1*0-

*E

IX^\ .-



@9?@?@5..DF?2..D@
Hcmn_ b̂_l_ [l_ P_r[m _mn[\fcmbg_hnmnb[n mojjiln PbcmS__e ch P_r[m+ A[]b q__e q_ [l_
ch nio]b qcnb iol mojjiln_lm) mi nb_ fcmncm\inb []]ol[n_ [h^ ^_j_h^[\f_+ E`sio%l_ pcmcncha
nb_ Hih_ On[l On[n_)q_ mch]_l_fs bij_ PbcmS__e b[m [mmcmn_^sio ch b[pcha [ aii^ ncg_+

=>E HAJA :RXQKI/
>[l D * 1--. Lch_ Onl__n * 34/z--43

=I=NE HHK :RXQKI/
L[f%m* 4.4 S_mn .3nb Onl__n * 04/z-4..

?KHHACA OP=PEKJ <UKEQM\EWMRQ/
=fn_lh[ncp_ * \r 5.-6) tcj 4451- *5/0z26.5

@=HH=O :RXQKIV/
?bo]e%m* 0-.6 D[me_ff Onl__n* 2/3z60/6
?l_qm Ehh * 0//- J+ Bcntboab * 2/3z60/-
Kf^ Lf[hn[ncih *060-?_^[lOjlcham*2/5*322-
Kh_ S[s Eh* /2-6 J+ Bcntboab* 5/1z6//4
O_lpc]_On[ncih* 0/.2 J+ Bcntboab*2/3z6-/2
Ooh^[h]_ Gc^m* 1-/2 I[jf_ * 2/3z6.40
Oq[gj Pl[mb*0-.1 Pbli]egilnih*2/3z6.51
P+F+%m* 00-4 I]Gchh_s Onl__n* 2/3z6035

3EWLV/
?fo\ @[ff[m* /3.3 OqcmmOnl__n* 5/.z.66-

4ORWLMIUV/
Qhcih F[]e * 06.5 ?_^[l Ojlcham* 2/5z63--

=LRWR?WXHMR/
Cf_hb[ff * >ir 26.2) tcj 42/// * /00*103/

2HYIUWMVMQK/
O_ai * 12.6 C[mnih =p_ho_ * 5/.z6-46

5QWIUWEMQPIQW/
?[mchi N_po_ Egj_lmih[ncihm * 2/.z0552

A H L=OK :RXQKIV/
Pb_ =j[lng_hn * 5-1 Islnf_ * 211z4.42
L_n Obij * 5-- A+O[h =hnihci * 20/z64/.
Pcg_I[]bch_ */-4 A+O[h=hnihci*20/z-5/-

BKNP SKNPD :RXQKIV/
>[cf_s On+Sb_l_biom_ */26 >[cf_s * 002z-/0/
2-- ?fo\ * 2-3 S_mnI[ahifc[ * 002z-36/
N_a_h]s * .5./ D_gjbcff * 6/4z61.3

C=HRAOPKJ :RXQKIV/
Blocn F[l * //.1 I_]b[hc] * 430*30.6
Gih Pcec * /.1 /0l^,Pl_gihn * 430z6-0.
I[ls%m EE * /-2 MU) Onl__n * 430z6001

3EWLV/ ^
Gih Pcec * //- /0l^,Pl_gihn * 430*14--

DKQOPKJ :RXQKIV/
=^[g%m Eg[a_ * /1-- >l[tim * 2/5z5.1.
>lc[l L[n]b * //61 Dif]ig\_ * 332z6345
@_jimcnils * /3-3 L_]eb[g 2/4z-/3-
@_niol * .2-1 S_mnb_cg_l 2/5z622/
@clns O[ffs%m* 6-- Hip_nn 2/5z56--
B[lgbiom_ * /4.- =f\[hs 2/5z5531
BcffchaOn[ncih * .5-. Nc]bgih^ * 2/5z52/0
Ehmc^_Konmc^_* .0.5 S_mnb_cg_l* 2/5z5-16
H[gj Limn * /1.4 Pcg_m>fp^+ * 2/5z56/.
H[ts F * 0-/ Po[g Onl__n * 2/5z5031
Hi]e_l * .40/ S_mnb_cg_l N^+ * 2/5z5511
7Fomn%I[lcih $Hshh%m*5.4B[clpc_q*2/5z6.. -
I[ls%m * .-// S_mnb_cg_l N^+ * 2/5*552.
Kf^ Lf[hn[ncih * /-/- Gcjfcha * 2//z/020
Ool` * /6-6 I[ch Onl__n * 2/5z6004
R_hnol_*J * /6/0 I[ch Onl__n* 2/5z6064

3EWLV/
?fo\ Diomnih * //-2 B[hhch * 326*1665
Il+ Blct\s%m * 01-. Icf[g * 2/0z551-

<UKEQM\EWMRQV/
@cahcns* >ir 335/. * 2/3z0/43)2/1z2054
C[s Lif+ ?[o]om * 02/- Iihnlim_ * 2/3z/335

4LXUGLIV/
?blcmn%m?iggohcih ?bol]b 53.z-..4
I+?+?+N+ * ./.1 Fi_ =hhc_ * 2/3z5/00

4ORWLMIUV/
?finb_m ?cl]ocn * 6-- Hip_nn * 2/4+-220

-

7MJWV/
>_ln Diffcmn_l%m* .010 O+Rimm* 456z.-41

4UIHMW/
?l_^cn Osmn_gm* 1./- O+S+Bqs+ * 3/4z051-

=IW?LRS/
= $ = * .305 S_mnb_cg_l * 2/4z--34

>IPRHIOMQK/
FzI[] * 45-z5.40 &jbih_ _p_hcham'

4XVWRP9IZIOU[/
=ff Pb[n Cfcnn_lm*./-4S_mnb_cg_l*2//*3634
?[lp_*Ncpc_l[ * Pb_ C[ff_lc[ * 3/3z.0--

>IVWEXUEQW/
Piin_l%m * //-0 S_mnb_cg_l 2/1z60/4

=LRWR?WXHMR/
=cal_h Lbinial[jbs * /4.. >imnih Onl__n

L[a_ // PbcmS__e7 F[h+ /1z0-

DKQOPKJ 5OIGWUMGMEQ/
I[s`c_f^ * 531z3003 ^[sm) 536z.536 _p_m

3RRN ?WRUIV/
=]ncih J_qm * 13+.0 In+ R_lhih * 2//z23-6
=^ihcm J_qm * 1--6 Diffcmn_l * 13/z5.4.
I[ch Onl__n* 11.5 Oionb I[ch * 2/5z6360
Ono^t * ..0/ S_mn =f[\[g[ * 2/5z6615

@[SIVIWWMQK$ 7UESLMGV/
Iih_sm[p_lm * /..- H_rchanih * 2/4z563.

>IEO5VWEWI/
H+I+ N_[fns * 3.-. Dcff]li`n * 444z22..

6ORUMVW/
Nih - lo] * 6-- Hip_nn)mocn_.-/ * 2/3z-2/2

9EQMWRU?IUYMGI/
>l[^f_s O_lpc]_m* 4.0 L[]c`c] * 2/5*56--

@LIEWIU/
Ichc L[le * /6-4 I[ch Onl__n* 2/5z255.

''
H=NA@K :RXQKI/
AER[ko_li * .5-/ On[+Qlmof[ * 4//z564.

HQ>>K?G :RXQKI/
@[pc^%mSb_l_biom_*/1-0I[lmb[ff*43/z6.32

I]=HHAJ :RXQKI/
@o``s%m* 2 Oionb .3nb Onl__n* 353z6.11

K@AOO= :RXQKI/
Oesfcn_ * 1.2 Jilnb F[]emih * 004z6242

O=J =JPKJEK :RXQKIV/
AE F[l^ch * .-3 J[p[lli * //0z4.44
D[\cn[n * 0-6 S_mn I[le_n * //0z-533
Nb[jmi^s * ..2 S_mn Nb[jmi^s @lcp_
Pb_ Ooh^iqh O[fiih 315z666.

S=?K :RXQKI/
Knb_l Ah^ * /5.- Jilnb .6nb * 420z6.62

SE?DEP= B=HHO :RXQKIV/
?[liom_f * 4-0 Pl[pcm Onl__n
H_ Lcmicl_%* 3-5 5nb Onl__n

0//z-50/
0//z--/-

!*c!hcyli^n8]fha*H

)

f

)*

$I_s>+;=NL> E
r]cncha [lig[!Y

c
IQ?D * IQ?D IKNA )

sssGsss6sss`sMs )
" ( +* A=?D  + +$! )

HK Lc*HH >:<A PBMA c
<HNIHG ;HHD @HH=$
?HK ?BO> ;HMME>B

--1*,,
kfi vv!( W $!*%EET̀ .,(%

vvvv*GHB**$G\7 \ giLM:Z(>

PbcmS__e7 F[h+ /1z0-
L[a_ /0


