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SE-310 

SE-310 

INVITATION FOR DESIGN-BID-BUILD CONSTRUCTION SERVICES 
  

AGENCY/OWNER:  University of South Carolina  

PROJECT NAME:  UofSC Mass Spectrometer, Public Health Research Center(PHRC)  

PROJECT NUMBER:  FP00000193  

PROJECT LOCATION:  921 Assembly Street; Columbia, SC 29208  

DESCRIPTION OF PROJECT/SERVICES:  MEP Renovations to Lab 517 PHRC for Equipment Installation.  The 
contractor is to provide all materials, labor and overhead to renovate Lab 517 per drawings and specifications.  The work will 
be performed at UofSC PHRC.  A spectrometer will be provided by the owner and installed.  Final equipment connections and 
T&B will be provided by the contractor.  Small and Minority business participation is strongly encouraged   

BID/SUBMITTAL DUE DATE:  6/4/2019  CONSTRUCTION COST RANGE: $ 75,000  to $ 100,000  N/A   

PROJECT DELIVERY METHOD:   Design-Bid-Build  

  

BID SECURITY IS REQUIRED IN AN AMOUNT NOT LESS THAN 5% OF THE BASE BID. 

PERFORMANCE BOND REQUIRED? Yes   No   PAYMENT BOND REQUIRED? Yes   No   

BIDDING DOCUMENTS/PLANS MAY BE OBTAINED FROM:  purchasing.sc.edu "Solicitations&Awards Facilities"  

PLAN DEPOSIT AMOUNT: $  N/A  IS DEPOSIT REFUNDABLE  Yes   No   N/A   

Bidders must obtain Bidding Documents/Plans from the above listed source(s) to be listed as an official plan holder.  Bidders that rely on copies obtained from 
any other source do so at their own risk.  All written communications with official plan holders & bidders will be via email or website posting. 

  

All questions & correspondence concerning this Invitation shall be addressed to the A/E. 

A/E NAME:  Constantine Engineering Associates, LLC  

A/E CONTACT:  Christopher J. Constantine, PE  

EMAIL:  cconstantine@constantineengineering.com  TELEPHONE:  843.628.7878  

  

AGENCY PROJECT COORDINATOR:  Aimee Rish  

EMAIL:  arish@fmc.sc.edu  TELEPHONE:  803.777.2261  

  

PRE-BID CONFERENCE: Yes   No   MANDATORY ATTENDANCE: Yes   No   

PRE-BID DATE:   5/21/2019  TIME:   10AM  

PRE-BID PLACE:   1300 Pickens Street; Conf Rm 100C; Columbia SC 29208  

BID DUE DATE:     See Top of Page  TIME:   3PM  

BID OPENING PLACE:   1300 Pickens Street; Conf Rm 100C; Columbia, SC 29208  

BID DELIVERY ADDRESSES: 

HAND-DELIVERY:  MAIL SERVICE: 

Attn: Aimee Rish "Bid Enclosed FP00000193"  Attn: Aimee Rish "Bid Enclosed FP00000193"  

1300 Pickens Street  1300 Pickens Street  

Columbia, SC 29208  Columbia, SC 29208  

  

IS PROJECT WITHIN AGENCY CONSTRUCTION CERTIFICATION? (Agency MUST check one) Yes   No   
  

APPROVED BY:  DATE:        
 (OSE Project Manager) 
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WXYZ[\]̂_̂̂^̀]aZbZYZcbd̂

e_f_ghijjiklgmnopqrkstugonvvrosiwrvxgyrzryyrjgsng{tgs|rg}~�������~���������ugikovpjrgs|rghijjiklg�r�piyrqrkstg{kjgs|r
�yn�ntrjg�nksy{osgmnopqrkst�g�|rghijjiklg�r�piyrqrkstgonktitsgnzgs|rg�jwrysitrqrksug�ktsyposinktgsnghijjrytug
�p��vrqrks{yxg�ktsyposinktgsnghijjrytugs|rghijg�nyqugs|rg�nsiorgnzg�ksrksgsng��{yjug{kjgns|rygt{q�vrg�ijjiklg{kjg
onksy{osgznyqt�g�|rg�yn�ntrjg�nksy{osgmnopqrkstgonktitsgnzgs|rgznyqgnzg�lyrrqrksg�rs�rrkgs|rg��kryg{kjg
�nksy{osnyug�nkjisinktgnzgs|rg�nksy{osg��rkry{vug�p��vrqrks{yxg{kjgns|ryg�nkjisinkt�ugmy{�ikltug��roizio{sinktg{kjg{vvg
�jjrkj{gittprjg�yinygsngr�ropsinkgnzgs|rg�nksy{osug{kjgns|rygjnopqrkstgtrsgznys|gikgs|rghijjiklgmnopqrkst�g�kxg
yrzryrkorgikgs|itgjnopqrksgsngs|rg�lyrrqrksg�rs�rrkgs|rg��kryg{kjg�nksy{osnyug���gmnopqrksg����ugnygtnqrg
{��yrwi{srjgyrzryrkorgs|ryrnzugt|{vvgqr{kg���gmnopqrksg������ ��¡g�s{kj{yjg�nyqgnzg�lyrrqrksghrs�rrkg��kryg
{kjg�nksy{osnyug����¢grjisink�g�kxgyrzryrkorgikgs|itgjnopqrksgsngs|rg�rkry{vg�nkjisinktgnzgs|rg�nksy{osgznyg
�nktsyposinkug���gmnopqrksg� ��ugnygtnqrg{��yrwi{srjgyrzryrkorgs|ryrnzugt|{vvgqr{kg���gmnopqrksg� ���� ��¡g
�rkry{vg�nkjisinktgnzgs|rg�nksy{osgznyg�nktsyposinkug����¢grjisink�g

e_f£gmrzikisinktgtrsgznys|gikgs|rg�rkry{vg�nkjisinktgnzgs|rg�nksy{osgznyg�nktsyposinkug���gmnopqrksg� ��ugnygikgns|ry
�nksy{osgmnopqrkstg{yrg{��vio{�vrgsngs|rghijjiklgmnopqrkst�g

e_f¤g�jjrkj{g{yrg�yissrkgnygly{�|iogiktsypqrkstgittprjg�xgs|rg�yo|isrosg�yinygsngs|rgr�ropsinkgnzgs|rg�nksy{osg�|io|
qnjizxgnygiksry�yrsgs|rghijjiklgmnopqrkstg�xg{jjisinktugjrvrsinktugov{yizio{sinktgnygonyyrosinkt�g

e_f¥g�ghijgitg{gonq�vrsrg{kjg�yn�ryvxgr�ropsrjg�yn�nt{vgsngjngs|rg¦ny§gznygs|rgtpqtgtsi�pv{srjgs|ryrikugtp�qissrjgik
{oonyj{korg�is|gs|rghijjiklgmnopqrkst�g

e_f̈g�|rgh{trghijgitgs|rgtpqgts{srjgikgs|rghijgznyg�|io|gs|rghijjrygnzzrytgsng�ryznyqgs|rg¦ny§gjrtoyi�rjgikgs|r
hijjiklgmnopqrkstg{tgs|rg�{trugsng�|io|g¦ny§gq{xg�rg{jjrjgnygzynqg�|io|g¦ny§gq{xg�rgjrvrsrjgznygtpqtgts{srjgikg
�vsryk{srghijt�g

e_f©g�kg�vsryk{srghijg�nyg�vsryk{sr�gitg{kg{qnpksgts{srjgikgs|rghijgsng�rg{jjrjgsngnygjrjposrjgzynqgs|rg{qnpksgnzgs|r
h{trghijgizgs|rgonyyrt�nkjiklgo|{klrgikgs|rg¦ny§ug{tgjrtoyi�rjgikgs|rghijjiklgmnopqrkstugitg{oor�srj�g

e_fªg�g«kisg¬yiorgitg{kg{qnpksgts{srjgikgs|rghijg{tg{g�yiorg�rygpkisgnzgqr{tpyrqrksgznygq{sryi{vtugr�pi�qrksgnygtrywiort
nyg{g�nysinkgnzgs|rg¦ny§g{tgjrtoyi�rjgikgs|rghijjiklgmnopqrkst�g

e_fg�ghijjrygitg{g�rytnkgnygrksisxg�|ngtp�qistg{ghij�

e_f®g�g�p�̄�ijjrygitg{g�rytnkgnygrksisxg�|ngtp�qistg{g�ijgsng{ghijjrygznygq{sryi{vtugr�pi�qrksgnygv{�nygznyg{g�nysinkgnz
s|rg¦ny§�g

WXYZ[\]̂£̂̂°̂Z̀̀ ]X±d̂X]²X]d]bYWYZcbd̂
e£f_g�|rghijjryg�xgtp�qissiklg{ghijgyr�yrtrkstgs|{s³
e£f_f_g�|rghijjryg|{tgyr{jg{kjgpkjryts{kjtgs|rghijjiklgmnopqrkstg{kjg�nksy{osgmnopqrkstugsngs|rgr�srksgs|{sgtpo|
jnopqrks{sinkgyrv{srtgsngs|rg¦ny§gznyg�|io|gs|rghijgitgtp�qissrjug{kjgznygns|ryg�nysinktgnzgs|rg¬yńrosugizg{kxug�riklg�ijg
onkopyyrksvxgnyg�yrtrksvxgpkjrygonktsyposink�ghijjrytg{yrgr��rosrjgsngr�{qikrgs|rghijjiklgmnopqrkstg{kjg�nksy{osg
mnopqrkstgs|nynpl|vxg{kjgt|npvjgyr�prtsg{kgr��v{k{sinkgnzg{kxg{q�ilpisirtugjitoyr�{koirtugryynytugnqittinktugnyg
onkzviosiklgts{srqrkst�g�{ivpyrgsngjngtng�ivvg�rg{sgs|rghijjryµtgyit§�ghijjryg{ttpqrtgyrt�nkti�ivisxgznyg{kxg�{srksg
{q�ilpisxgs|{sghijjrygjnrtgknsg�yiklgsngs|rg��kryµtg{ssrksinkg�yinygsng�ijgn�rkikl�g

e£f_f£g�|rghijgitgq{jrgikgonq�vi{korg�is|gs|rghijjiklgmnopqrkst�

e£f_f¤g�|rghijjryg|{tgwitisrjgs|rgtisrug�ronqrgz{qivi{yg�is|gvno{vgonkjisinktgpkjryg�|io|gs|rg¦ny§gitgsng�rg�ryznyqrj
{kjg|{tgonyyrv{srjgs|rghijjry¶tg�rytnk{vgn�tryw{sinktg�is|gs|rgyr�piyrqrkstgnzgs|rg�yn�ntrjg�nksy{osgmnopqrkstg{kjg
{oor�stgzpvvgyrt�nkti�ivisxgznyg{kxg�yr̄�ijgr�itsiklgonkjisinktgs|{sg�npvjg{zzrosgs|rghijgs|{sgonpvjg|{wrg�rrkg{torys{ikrjg
�xg{gtisrgwitis�g�tg�ynwijrjgikg�rlpv{sinkg�·̧̄ ¹̧� �̧ �h�ug{g�ijjryµtgz{ivpyrgsng{ssrkjg{kg{jwrysitrjg�yr̄�ijgonkzryrkorg
�ivvgknsgr�optrgistgyrt�nkti�ivisxgznygrtsiq{siklg�yn�ryvxgs|rgjizziopvsxg{kjgontsgnzgtpoorttzpvvxg�ryznyqiklgs|rg�ny§ugnyg
znyg�ynorrjiklgsngtpoorttzpvvxg�ryznyqgs|rg�ny§g�is|npsg{jjisink{vgr��rktrgsngs|rg�s{sr�g
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V�

WXYZY[\]̂_\̀ab\ac\dec_b\fghi\ĵ_\kej_laemcn\_ofagk_ij\eib\cpcj_kc\l_ofal_b\dp\ĵ_\̀abbaiq\rhsfk_ijc\taĵhfj
_us_gjahiv\

WXYZYw\xyz{|}|x~{|����}�|��y�y��y�{��z|xy��y{yz�|�~{|��
������\�����n\������r���n\��\��������]�\�������]���\��\]���\���]�����]���\���\���r��\
���\��̀ ���]\]�\�������]���\��r��\���]���\�������\��\]��\���]�\��������\��r�\��\����\
��r\�]���\�������̀ ��\����v\

WXYZYwYZ�̀p\cfdkajjaiq\e\dabn\ĵ_\dabb_l\s_lja�a_c\ĵej�
YZ��]̂_\glas_c\ai\ĵac\dab\̂e�_\d__i\ella�_b\ej\aib_g_ib_ijmpn\taĵhfjn\�hl\ĵ_\gflghc_\h�\l_cjlasjaiq\
shkg_jajahin\eip\shicfmjejahin\shkkfiasejahin\hl\eql__k_ij\taĵ\eip\hĵ_l\dabb_l\hl\shkg_jajhl\l_mejaiq\
jh�\
YZ��ĵhc_\glas_c \
YX�ĵ_\aij_ijahi\jh\cfdkaj\e\dab \hl\
Y¡�¢̂_\k_ĵhbc\hl\�esjhlc\fc_b\jh\semsfmej_\ĵ_\glas_c\h��_l_bv\

YX�]̂_\glas_c\ai\ĵac\dab\̂e�_\ihj\d__i\eib\tamm\ihj\d_\£ihtaiqmp\bacsmhc_b\dp\ĵ_\dabb_ln\bal_sjmp\hl\
aibal_sjmpn\jh\eip\hĵ_l\dabb_l\hl\shkg_jajhl\d_�hl_\dab\hg_iaiq\¤ai\ĵ_\sec_\h�\e\c_em_b\dab\chmasajejahi¥\hl\
shijlesj\etelb\¤ai\ĵ_\sec_\h�\e\i_qhjaej_b\chmasajejahi¥\fim_cc\hĵ_ltac_\l_ofal_b\dp\met \eib\

Y¡��h\ejj_kgj\̂ec\d__i\keb_\hl\tamm\d_\keb_\dp\ĵ_\dabb_l\jh\aibfs_\eip\hĵ_l\shis_li\jh\cfdkaj\hl\ihj\jh\
cfdkaj\e\dab\�hl\ĵ_\gflghc_\h�\l_cjlasjaiq\shkg_jajahiv\

WXYZYwYX��eŝ\caqiejfl_\hi\ĵ_\dab\ac\shicab_l_b\jh\d_\e\s_lja�asejahi\dp\ĵ_\caqiejhlp\ĵej\ĵ_\caqiejhlp�
YZ��c\ĵ_\g_lchi\ai\ĵ_\dabb_l¦c\hlqeia§ejahi\l_cghicadm_\�hl\b_j_lkaiaiq\ĵ_\glas_c\d_aiq\h��_l_b\ai\ĵac\dabn\
eib\ĵej\ĵ_\caqiejhlp\̂ec\ihj\geljasagej_b\eib\tamm\ihj\geljasagej_\ai\eip\esjahi\shijlelp\jh\�_sjahi\̈v�v©v�\
h�\ĵac\s_lja�asejahi \hl\

YX\�ec\d__i\efĵhla§_bn\ai\tlajaiqn\jh\esj\ec\eq_ij\�hl\ĵ_\dabb_lªc\glaisagemc\ai\s_lja�paiq\ĵej\ĵhc_\glaisagemc\
ê�_\ihj\geljasagej_bn\eib\tamm\ihj\geljasagej_\ai\eip\esjahi\shijlelp\jh\�_sjahi\̈v�v©v�\h�\ĵac\s_lja�asejahi\
«�c\fc_b\ai\ĵac\cfdba�acahin\ĵ_\j_lk\¬glaisagemc¬\k_eic\ĵ_\g_lchi¤c¥\ai\ĵ_\dabb_l¦c\hlqeia§ejahi\
l_cghicadm_\�hl\b_j_lkaiaiq\ĵ_\glas_c\h��_l_b\ai\ĵac\dab \

Y¡��c\ei\efĵhla§_b\eq_ijn\bh_c\s_lja�p\ĵej\ĵ_\glaisagemc\l_�_l_is_b\ai\�_sjahi\̈v�v©v̈v̈\h�\ĵac\s_lja�asejahi\
ê�_\ihj\geljasagej_bn\eib\tamm\ihj\geljasagej_n\ai\eip\esjahi\shijlelp\jh\�_sjahi\̈v�v©v�\h�\ĵac\s_lja�asejahi \
eib\

Y[��c\ei\eq_ijn\̂ec\ihj\g_lchiemmp\geljasagej_bn\eib\tamm\ihj\geljasagej_n\ai\eip\esjahi\shijlelp\jh\�_sjahi\
v̈�v©v�\h�\ĵac\s_lja�asejahiv\

WXYZYwY¡���\ĵ_\dabb_l\b_m_j_c\hl\khba�a_c\�_sjahi\̈v�v©v�v̈\h�\ĵac\s_lja�asejahin\ĵ_\dabb_l\kfcj\�fliaĉ\taĵ\ajc\h��_l\e
caqi_b\cjej_k_ij\c_jjaiq\�hlĵ\ai\b_jeam\ĵ_\salsfkcjeis_c\h�\ĵ_\bacsmhcfl_v\

WXYZY®��z̄°�}zyy�±�z²�³~xy
p̀\cfdkajjaiq\e\dabn\ĵ_\̀abb_l\s_lja�a_c\ĵej\̀abb_l\tamm\keaijeai\e\blfq\�l__\thl£gmes_\ai\esshlbeis_\taĵ\ĵ_\
l_ofal_k_ijc\h�\]ajm_\́́ n\�̂egj_l\��µ\h�\�hfĵ\�elhmaie\�hb_\h�\�etcn\ec\ek_ib_bv\

WXYZY¶�xyz{|}|x~{|���zy°~z�|�°��y·~z�y�{�~����{̧yz�zy¹���¹|·|³|{º��~{{yz¹
WXYZY¶YZ�̀p\cfdkajjaiq\e\̀abn\̀abb_l\s_lja�a_cn\jh\ĵ_\d_cj\h�\ajc\£ihtm_bq_\eib\d_ma_�n\ĵej�

YZ� àbb_l\eib»hl\eip\h�\ajc\�laisagemc�\
YZ��l_\ihj\gl_c_ijmp\b_dell_bn\cfcg_ib_bn\glhghc_b\�hl\b_delk_ijn\hl\b_smel_b\ai_maqadm_\�hl\ĵ_\etelb\
h�\shijlesjc\dp\eip\cjej_\hl\�_b_lem\eq_isp \

YX\�e�_\ihjn\taĵai\e\ĵl__�p_el\g_lahb\gl_s_baiq\ĵac\dabn\d__i\shi�asj_b\h�\hl\̂eb\e\sa�am\¼fbqk_ij\
l_ib_l_b\eqeaicj\ĵ_k\�hl�\shkkaccahi\h�\�lefb\hl\e\slakaiem\h��_ic_\ai\shii_sjahi\taĵ\hdjeaiaiqn\
ejj_kgjaiq\jh\hdjeain\hl\g_l�hlkaiq\e\gfdmas\¤�_b_lemn\cjej_n\hl\mhsem¥\shijlesj\hl\cfdshijlesj \�ahmejahi\
h�\�_b_lem\hl\cjej_\eijajlfcj\cjejfj_c\l_mejaiq\jh\ĵ_\cfdkaccahi\h�\dabc \hl\shkkaccahi\h�\
_kd_§§m_k_ijn\ĵ_�jn\�hlq_lpn\dlad_lpn\�emca�asejahi\hl\b_cjlfsjahi\h�\l_shlbcn\ke£aiq\�emc_\cjej_k_ijcn\
jeu\_�ecahin\hl\l_s_a�aiq\cjhm_i\glhg_ljp \eib\

Y¡��l_\ihj\gl_c_ijmp\aibasj_b\�hln\hl\hĵ_ltac_\slakaiemmp\hl\sa�ammp\ŝelq_b\dp\e\qh�_lik_ijem\_ijajp\
taĵn\shkkaccahi\h�\eip\h�\ĵ_\h��_ic_c\_ifk_lej_b\ai\�_sjahi\̈v�vµv�v�v̈\h�\ĵac\glh�acahiv\

YX� àbb_l\̂ec\ihjn\taĵai\e\ĵl__�p_el\g_lahb\gl_s_baiq\ĵac\dabn\̂eb\hi_\hl\khl_\shijlesjc\j_lkaiej_b\�hl\
b_�efmj\dp\eip\gfdmas\¤�_b_lemn\cjej_n\hl\mhsem¥\_ijajpv\
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V�

WXYYZ[\]̂_]̀abcdZefg\ehijèk\̀gcjcegfehi]ce_j\h]f]_ah]ĝdeljâcegff]_j\cmen]\j_hg\cmegôj\cmèa\ĥj\cmeândèj\cĝce
iap]̂qè\]la\relâaqjlĵheg\eck̀j\p]cg\re\jc̀ĝc]s]b]h]jceo]hi]̂eaeskc]̂jcceĵh]hretjuqudeqĵj\abe
lâaqj\mèbâhelâaqj\meijanegfeaecksc]n]a\rden]p]c]ĝdeg\eskc]̂jccecjqlĵhdeânec]l]ba\ègc]h]ĝcvue

wxWyWzWxY{]nnj\eciabbè\gp]nje]lljn]ahjeo\]hhĵêgh]_jehgehije[\g_k\jlĵhe|ff]_j\e]fdeaheâreh]ljè\]g\ehge_ĝh\a_h
aoa\nde{]nnj\ebja\̂cehiahe]hce_j\h]f]_ah]ĝeoacej\\ĝjgkceoiĵecksl]hhjneg\eiacesj_gljej\\ĝjgkcesre\jacĝegfe_iâqjne
_]\_klchâ_jcue

wxWyWzWXY}fe{]nnj\e]cek̂asbjehge_j\h]frehije\j̀\jcĵhah]ĝcechahjne]̂e~j_h]ĝe�u�u�u�de{]nnj\elkchecksl]heaeo\]hhĵ
j�̀bâah]ĝe\jqa\n]̂qe]hce]̂as]b]hrehgela�jehije_j\h]f]_ah]ĝue�ije_j\h]f]_ah]ĝeo]bbesje_ĝc]nj\jne]̂e_ĝ ĵ_h]ĝeo]hieae
\jp]joegfehije{]nnj\�ce\jc̀ĝc]s]b]hrue�a]bk\jegfehije{]nnj\ehgefk\̂]cieann]h]ĝabe]̂fg\lah]ĝeace\j�kjchjnesrehije
[\g_k\jlĵhe|ff]_j\elare\ĵnj\ehije{]nnj\êĝ\jc̀ĝc]sbjue

wxWyWzW�Y�ghi]̂qe_ĝha]̂jne]̂ehijefg\jqg]̂qeciabbesje_ĝch\kjnehge\j�k]\jejchasb]cilĵhegfeaecrchjlegfe\j_g\nce]̂eg\nj\
hge\ĵnj\de]̂eqggnefa]hidehije_j\h]f]_ah]ĝe\j�k]\jnesre~j_h]ĝe�u�u�u�egfehi]cè\gp]c]ĝue�ije�̂gobjnqjeâne]̂fg\lah]ĝe
gfeae{]nnj\e]cêghe\j�k]\jnehgej�_jjnehiaheoi]_ie]cêg\labbrègccjccjnesreaè\knĵhèj\cĝe]̂ehijeg\n]̂a\re_gk\cjegfe
skc]̂jccenjab]̂qcue

wxWyWzW�Y�ije_j\h]f]_ah]ĝe]̂e~j_h]ĝe�u�u�u�egfehi]cè\gp]c]ĝe]ceaelahj\]abe\j̀\jcĵhah]ĝegfefa_hek̀ĝeoi]_ie\jb]â_jeoac
b̀a_jneoiĵela�]̂qeaoa\nue}fe]he]cebahj\enjhj\l]̂jnehiahehije{]nnj\e�̂go]̂qbreg\e]̂esanefa]hie\ĵnj\jneâej\\ĝjgkce
_j\h]f]_ah]ĝde]̂eann]h]ĝehgeghij\e\jljn]jceapa]basbjehgehije~hahjdehije[\g_k\jlĵhe|ff]_j\elarehj\l]̂ahjehije_ĝh\a_he
\jckbh]̂qef\glehi]cecgb]_]hah]ĝefg\enjfakbhue

wxWyW��������Y�����������
{recksl]hh]̂qeaes]ndehijes]nnj\e_j\h]f]jcehiahehijes]nnj\eiaceâneo]bbe_gl̀ breo]hideâneiacêghdeâneo]bbêghde]̂nk_jeae
j̀\cĝehgep]gbahje�]hbje�de�iàhj\e��egfehije~gkhie�a\gb]̂ae�gnjegfe�aocdeacealĵnjnet�hi]_ce�_hvue�ijefgbbgo]̂qe
chahkhjce\j�k]\jec̀j_]abeahhĵh]ĝ�e~j_h]ĝe��������de\jqa\n]̂qekcjegfegff]_]abègc]h]ĝefg\ef]̂â_]abeqa]̂me~j_h]ĝe�����
���de\jqa\n]̂qeq]fhcehge]̂fbkĵ_jea_h]ĝegfèksb]_egff]_]abme~j_h]ĝe��������de\jqa\n]̂qegffj\]̂qelĝjrefg\eanp]_jeg\e
acc]châ_jegfèksb]_egff]_]abme~j_h]ĝce��������eâne������ �de\jqa\n]̂qe\jch\]_h]ĝceĝejl̀ bgrlĵhesrefg\lj\èksb]_e
gff]_]abme~j_h]ĝe��������dè\gi]s]h]̂qèksb]_egff]_]abeo]hiej_ĝgl]_e]̂hj\jchcef\glea_h]̂qeĝe_ĝh\a_hcme~j_h]ĝe�����
�¡�de\jqa\n]̂qe\j_gpj\regfe�]_�sa_�cme~j_h]ĝe���������de\jqa\n]̂qechahjlĵhcehgesjef]bjnesre_ĝckbhâhcmeâne~j_h]ĝe
�������¢�de\jqa\n]̂qe\jch\]_h]ĝceĝe_ĝh\]skh]ĝcesre_ĝh\a_hg\ehge_ân]nahjeoigèa\h]_]̀ahjne]̂eaoa\n]̂qegfe_ĝh\a_hue
�ijechahjelare\jc_]̂neâre_ĝh\a_heâne\j_gpj\eabbealgk̂hcej�̀ĵnjneaceae\jckbhegfeârea_h]ĝeha�ĵe]̂ep]gbah]ĝegfehi]ce
\̀gp]c]ĝue}fehije_ĝh\a_hg\èa\h]_]̀ahjcden]\j_hbreg\e]̂n]\j_hbrde]̂ehijejpabkah]ĝeg\eaoa\negfèksb]_e_ĝh\a_hcde]̂_bkn]̂qe
o]higkheb]l]hah]ĝde_iâqjeg\nj\ceg\ehac�eg\nj\ce\jqa\n]̂qeaèksb]_e_ĝh\a_hdehije_ĝh\a_hg\eciabbde]fe\j�k]\jnesrebaoehge
f]bjeck_ieaechahjlĵhdè\gp]njehijechahjlĵhe\j�k]\jnesre~j_h]ĝe���������ehgehijè\g_k\jlĵhegff]_j\eahehijecaljeh]lje
hijebaoe\j�k]\jcehijechahjlĵhehgesjef]bjnue

wxWyW£����������¤¥�Y�¦¦§���̈§�Y�¤Ÿ�©©���YªY«����
¬]gbah]ĝegfehijcje\jch\]_h]ĝcelare\jckbhe]̂en]c�kab]f]_ah]ĝegfergk\es]ndeckc̀ĵc]ĝeg\enjsa\lĵhdeânelare_ĝch]hkhjeae
p]gbah]ĝegfehijechahje�hi]_ce�_huee

wxWyW£WyY�fhj\e]cckâ_jegfehijecgb]_]hah]ĝde®̄̄ °±²³́±°°µ²¶·̧²̧·²̄®µ¹ºµµ²̧»®µ²¼±·¹º±°½°¶̧²³¹̧®¾®̧¿²®¶²³¶¿²À³¿²À®̧»²̧»°
ÁÀ¶°±²·±²®̧µ²°½¼Â·¿°°µÃ²³́°¶̧µ²·±²·ÄÄ®¹®³ÂµÅe�bbe_gllk̂]_ah]ĝcelkchesjecgbjbreo]hiehije[\g_k\jlĵhe|ff]_j\ue�i]ce
\jch\]_h]ĝelaresjeb]fhjnesrej�̀\jcceo\]hhĵèj\l]cc]ĝef\glehije[\g_k\jlĵhe|ff]_j\ue�i]ce\jch\]_h]ĝej�̀]\jceĝ_jeae
_ĝh\a_heiacesjĵefg\ljnuee

wxWyW£Wx�Æ̂bjcceghij\o]cjeà \̀gpjne]̂eo\]h]̂qesrehije[\g_k\jlĵhe|ff]_j\de®̄̄ °±²³́±°°µ²¶·̧²̧·²́®¾°²³¶¿̧»®¶́²̧·²̧»°
ÁÀ¶°±Ã²³¶¿²³ÄÄ®Â®³̧°̄²·±́³¶®Ç³̧®·¶µÃ²·±²̧»°²°½¼Â·¿°°µÃ²³́°¶̧µ²·±²·ÄÄ®¹®³Âµ²·Ä²°®̧»°±Ã²¼±®·±²̧·²³À³±̄Å²

wxWyW£WXY{]nnj\ea_�̂gobjnqjcehiahehijègb]_regfehije~hahje]cehiaheaeqgpj\̂lĵhabesgnrecigkbnêghea__j̀heg\ecgb]_]heaeq]fhd
n]\j_hbreg\e]̂n]\j_hbrdef\gleaenĝg\e]fehijeqgpj\̂lĵhabesgnreiace\jacĝehgesjb]jpjehijenĝg\eiaceg\e]cecjj�]̂qehgegsha]̂e
_ĝh\a_hkabeg\eghij\eskc]̂jcceg\ef]̂â_]abe\jbah]ĝci]̀ceo]hiehijeqgpj\̂lĵhabesgnrueÈjqkbah]ĝe�¡�¢¢�u�� �t�ves\ganbre
njf]̂jcehijehj\lenĝg\ue
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W
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àZ\\Vb̂Vf̀ [̂VoXYVbX]aVq\]̂Y_Z]̂̀VZ_[VlZ̀̂ Vlc[VrXYsVcoVq\]̂Y_Z]̂̀VZŶVZgĝj]̂[tV
V

uvwxyxzV{fỲfZ_]V]XV|c]\̂V}}dV~aZj]̂YV��dVêg]cX_V��n�hbihciVXoV]âVeXf]aV~ZYX\c_ZV~X[̂VXoV�Z�̀dVZ̀VZp̂_[̂[dVêg]cX_V�V
XoV]âVlc[VWXYpV̀̂]̀VoXY]aVZV\c̀]VXoV̀fbgX_]YZg]XYV̀ĵgcZ\]ĉ̀VoXYV�acgaVlc[[̂YVc̀VŶ�fcŶ[V]XVc[̂_]co�VX_\�V]aX̀ V̂
f̀bgX_]YZg]XỲVlc[[̂YV�c\\Vf̀ V̂]XVĵYoXYpV]âV�XYsVXoV̂ZgaV\c̀]̂[V̀ĵgcZ\]�tVlc[[̂YVpf̀]VoX\\X�V]âV�_̀]Yfg]cX_̀Vc_V]âV
lc[VWXYpVoXYVoc\\c_kVXf]V]ac̀V̀̂g]cX_VXoV]âVlc[VWXYptVWZc\fŶV]XVjYXĵY\�Voc\\VXf]Vêg]cX_V�VpZ�VŶ̀f\]Vc_VŶ�̂g]cX_VXoV
lc[[̂Y�̀Vbc[VZ̀V_X_mŶ̀jX_̀c�̂tVV
V
uvwxyx�V�ZgaVgXj�VXoV]âVlc[V̀aZ\\V̀]Z]̂V]âV\̂kZ\V_Zp̂VXoV]âVlc[[̂YVZ_[V]âV_Z]fŶVXoV\̂kZ\VoXYpVXoV]âVlc[[̂YtVV�ZgaV
gXj�V̀aZ\\Vb̂V̀ck_̂[Vb�V]âVĵỲX_VXYVĵỲX_̀V\̂kZ\\�VZf]aXYc�̂[V]XVbc_[V]âVlc[[̂YV]XVZVgX_]YZg]tVVqVlc[V̀fbpc]]̂[Vb�VZ_V
Zk̂_]V̀aZ\\VaZ�̂VZVgfYŶ_]VjX�̂YVXoVZ]]XY_̂�VZ]]Zgâ[VĝY]co�c_kV]âVZk̂_]�̀VZf]aXYc]�V]XVbc_[V]âVlc[[̂YtV
V
uvwx�v���v��������v
uvwx�xyV�oVŶ�fcŶ[Vb�V]âV�_�c]Z]cX_VoXYVlc[̀dV̂ZgaVlc[V̀aZ\\Vb̂VZggXpjZ_ĉ[Vb�VZVbc[V̀̂gfYc]�Vc_VZ_VZpXf_]VXoV_X]V\̂̀ V̀
]aZ_Voc�̂VĵYĝ_]VXoV]âVlZ̀̂ Vlc[tV|âVbc[V̀̂gfYc]�V̀aZ\\Vb̂VZVbc[VbX_[VXYVZVĝY]coĉ[VgZ̀aĉY�̀VgâgstV|âVlc[[̂YVj\̂[k̂ V̀
]XV̂_]̂YVc_]XVZV~X_]YZg]V�c]aV]âV��_̂YVX_V]âV]̂Yp̀V̀]Z]̂[Vc_V]âVlc[VZ_[V�c\\dVcoVŶ�fcŶ[dVofY_c̀aVbX_[̀VgX�̂Yc_kV]âV
oZc]aof\VĵYoXYpZ_ĝVXoV]âV~X_]YZg]VZ_[VjZ�p̂_]VXoVZ\\VXb\ckZ]cX_̀VZYc̀c_kV]âŶf_[̂YtVeaXf\[V]âVlc[[̂YVŶof̀ V̂]XV̂_]̂YV
c_]XV̀fgaV~X_]YZg]VXYVoZc\V]XVofY_c̀aV̀fgaVbX_[̀VcoVŶ�fcŶ[dV]âVZpXf_]VXoV]âVbc[V̀̂gfYc]�V̀aZ\\Vb̂VoXYôc]̂[V]XV]âV��_̂YV
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V

uvwx�x�V�oVZV̀fŶ]�VbX_[Vc̀VŶ�fcŶ[dVc]V̀aZ\\Vb̂V�Yc]]̂_VX_Vq�qV�Xgfp̂_]Vq�}�dVlc[VlX_[dVVZ_[V]âVZ]]XY_̂�mc_moZg]V�aXV
�̂̂gf]̂̀V]âVbX_[VX_Vb̂aZ\oVXoV]âV̀fŶ]�V̀aZ\\VZooc�V]XV]âVbX_[VZVĝY]coĉ[VZ_[VgfYŶ_]VgXj�VXoV]âVjX�̂YVXoVZ]]XY_̂�tV
|âVbc[VbX_[V̀aZ\\�VV
v xyvb̂Vc̀̀f̂[Vb�VZV̀fŶ]�VgXpjZ_�V\cĝ_̀ [̂V]XV[XVbf̀c_̂`̀Vc_VeXf]aV~ZYX\c_Z�VV
V x�vb̂Vc̀̀f̂[Vb�VZV̀fŶ]�VgXpjZ_�VaZ�c_kdVZ]VZVpc_cpfpdVZV��l̂ ]̀V�Z]c_k��VXoV��q��VZ̀V̀]Z]̂[Vc_V]âVpX̀]VgfYŶ_]V

jfb\cgZ]cX_VXoV��l̂ ]̀�̀V ̂�V�Z]c_kV¡fc[̂dV{YXĵY]�m~Z̀fZ\]�¢dV�acgaVgXpjZ_�V̀aX�̀VZVoc_Z_gcZ\V̀]Ŷ_k]aV
YZ]c_kVXoVZ]V\̂Z̀]Voc�̂Vh�iV]cp̂ V̀]âVgX_]YZg]VjYcĝtVV

v x£vvvvvb̂V̂_g\X̀ [̂Vc_V]âVbc[V̂_�̂\XĵVZ]V]âV]cp̂VXoVlc[V�ĵ_c_kdV̂c]âYVc_VjZĵYVgXj�VXYVZ̀VZ_V̂\̂g]YX_cgVbc[V
bX_[VZf]aXYc�Z]cX_V_fpb̂YVjYX�c[̂[VX_V]âVlc[VWXYpVZ_[Vc̀̀f̂[Vb�VZVocYpVXYVXYkZ_c�Z]cX_VZf]aXYc�̂[Vb�V
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WXYpdV]âVlc[[̂YVĝY]coĉ̀V]aZ]VZ_V̂\̂g]YX_cgVbc[VbX_[VaZ̀Vb̂ _̂V̂�̂gf]̂[Vb�VZVefŶ]�Vp̂ ]̂c_kV]âV̀]Z_[ZY[̀VŶ�fcŶ[Vb�V
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V
uvwx�xwV|âV��_̂YV�c\\VaZ�̂V]âVYcka]V]XVŶ]Zc_V]âVbc[V̀̂gfYc]�VXoVlc[[̂ỲV]XV�aXpVZ_VZ�ZY[Vc̀Vb̂c_kVgX_̀c[̂Ŷ[Vf_]c\V
ĉ]âYVhZiV]âV~X_]YZg]VaZ̀Vb̂ _̂V̂�̂gf]̂[VZ_[VĵYoXYpZ_ĝVZ_[VjZ�p̂_]VbX_[̀dVcoVŶ�fcŶ[dVaZ�̂Vb̂ _̂VofY_c̀â[dVXYVhbiV
]âV̀ĵgcoĉ[V]cp̂VaZ̀V̂\Zj̀ [̂V̀XV]aZ]Vlc[̀VpZ�Vb̂V�c]a[YZ�_VXYVhgiVZ\\Vlc[̀VaZ�̂Vb̂ _̂VŶ�̂g]̂[tV
V
uvwx£v���¥����¦§v¦̈v����v

uvwx£xyVq\\VgXjĉ̀VXoV]âVlc[dV]âVbc[V̀̂gfYc]�dVcoVZ_�dVZ_[VZ_�VX]âYV[Xgfp̂_]̀VŶ�fcŶ[V]XVb̂V̀fbpc]]̂[V�c]aV]âVlc[V
àZ\\Vb̂V̂_g\X̀ [̂Vc_VZV̀̂Z\̂[VXjZ�f̂V̂_�̂\XĵtV|âV̂_�̂\XĵV̀aZ\\dVf_\̂̀ V̀aZ_[V[̂\c�̂Ŷ[Vb�V]âVlc[[̂YdVb̂VZ[[Ŷ̀`̂[V]XV
]âV��_̂Y�̀V[̂ c̀k_Z]̂[VjfYgaZ̀c_kVXoocĝVZ̀V̀aX�_Vc_V]âV�_�c]Z]cX_VoXYVlc[̀tV|âV̂_�̂\XĵV̀aZ\\Vb̂Vc[̂_]coĉ[V�c]aV]âV
{YX�̂g]V_Zp̂dV]âVlc[[̂Y�̀V_Zp̂VZ_[VZ[[Ŷ̀ V̀Z_[dVcoVZjj\cgZb\̂dV]âV[̂ c̀k_Z]̂[VjXY]cX_VXoV]âVrXYsVoXYV�acgaV]âVlc[Vc̀V
f̀bpc]]̂[tV�oV]âVlc[Vc̀V̀̂_]Vb�VpZc\VXYV̀ĵgcZ\V[̂\c�̂Y�V̀̂Y�cĝVh©{edVŴ[̂YZ\V��jŶ̀ d̀V̂]gtidV]âV̂_�̂\XĵV̀aXf\[Vb̂V
\Zb̂\̂[Vªl��V�«~��e��ªVX_V]âVoZĝV]âŶXotVlc[[̂ỲVaZ_[V[̂\c�̂Yc_kV]âcYVlc[̀V̀aZ\\V[̂\c�̂YVlc[̀V]XV]âVj\ZĝVXoV]âV
lc[V�ĵ_c_kVZ̀V̀aX�_Vc_V]âV�_�c]Z]cX_VoXYVlc[̀tVrâ]âYVXYV_X]Vlc[[̂ỲVZ]]̂_[V]âVlc[V�ĵ_c_kdV]â�V̀aZ\\Vkc�̂V]âcYV
lc[̀V]XV]âV��_̂Y�̀VjYXgfŶp̂_]VXoocĝYVXYVac̀¬âYV[̂ c̀k_̂ V̂Z̀V̀aX�_Vc_V]âV�_�c]Z]cX_VoXYVlc[̀VjYcXYV]XV]âV]cp̂VXoV]âV
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V
uvwx£x�Vlc[̀V̀aZ\\Vb̂V[̂jX̀c]̂[VZ]V]âV[̂ c̀k_Z]̂[V\XgZ]cX_VjYcXYV]XV]âV]cp̂VZ_[V[Z]̂VoXYVŶĝcj]VXoVlc[̀tVlc[̀VŶĝc�̂[V
Zo]̂YV]âV]cp̂VZ_[V[Z]̂VoXYVŶĝcj]VXoVlc[̀V�c\\Vb̂VŶ]fY_̂[Vf_Xĵ_̂[tV
V
uvwx£x£V|âVlc[[̂YV̀aZ\\VZ̀̀fp̂Vof\\VŶ̀jX_̀cbc\c]�VoXYV]cp̂\�V[̂\c�̂Y�VZ]V]âV\XgZ]cX_V[̂ c̀k_Z]̂[VoXYVŶĝcj]VXoVlc[̀tV
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XYZ[\[ZW]̂_̀aWbc̀cdefghiaWbc̀cĵ_dehiaWk_ilhmh̀cWf̂WfbeĉWc̀cib̂fghi_̀̀nWb̂_glmhbbcoWpholWqh̀̀WgfbWpcWifglhoĉcorW
W

XYZ[\[sWtecWfkkhih_̀WbhmcWkf̂ŴcichdbWfkWuholWqh̀̀WpcWocbĉmhgcoWpnŴckĉcgicWbfWbecWìfivWoclhjg_bcoWpnWbecW]qgĉwlW
d̂fix̂cmcgbWfkkhiĉWf̂WehlyeĉWoclhjgccrWtecWd̂fix̂cmcgbWfkkhiĉWifgoxibhgjWbecWuhoW]dcghgjWqh̀̀WocbĉmhgcW_goW
_ggfxgicWbe_bWbecWoc_òhgcWe_lW_̂̂hzcoW_goWgfWkx̂beĉWuholWf̂WphoWmfohkhi_bhfglWqh̀̀WpcW_iicdbcorW{̀ ẀuholW_goWphoW
mfohkhi_bhfglWhgWbecWdfllcllhfgWfkWbecWd̂fix̂cmcgbWfkkhiĉW_bWbecWbhmcWbecW_ggfxgicmcgbWhlWifmd̀cbcoWqh̀̀WpcWbhmc̀naW
qecbeĉWf̂WgfbWbecWphoWcgzc̀fdcWe_lWpccgWo_bcybhmcWlb_mdcoWf̂WfbeĉqhlcWm_̂vcoWpnWbecWd̂fix̂cmcgbWfkkhiĉrWW
W
XYZ[ZY|}~�������}�Y}�Y����~�����Y}�Y��~Y
XYZ[Z[�W{WuhoWm_nWgfbWpcWmfohkhcoaWqhbeô_qgWf̂Wi_gic̀coWpnWbecWuhooĉWox̂hgjWbecWlbhdx̀_bcoWbhmcWdĉhfoWkf̀̀fqhgjWbecW
bhmcW_goWo_bcWoclhjg_bcoWkf̂WbecŴcichdbWfkWuholaW_goWc_ieWuhooĉWlfW_ĵcclWhgWlxpmhbbhgjW_WuhorW
W
XYZ[Z[�W�̂hf̂WbfWbecWbhmcW_goWo_bcWoclhjg_bcoWkf̂ŴcichdbWfkWuholaW_WuhoWlxpmhbbcoWm_nWpcWqhbeô_qgWhgWdĉlfgWf̂WpnW
q̂hbbcgWgfbhicWbfWbecWd_̂bnŴcichzhgjWuholW_bWbecWd̀_icWoclhjg_bcoWkf̂ŴcichdbWfkWuholrW�hbeô_q_̀WpnWq̂hbbcgWgfbhicWle_̀̀W
pcWhgWq̂hbhgjWfzĉWbecWlhjg_bx̂cWfkWbecWuhooĉrWW
W
XYZ[Z[\W�hbeô_qgWuholWm_nWpcŴclxpmhbbcoWxdWbfWbecWo_bcW_goWbhmcWoclhjg_bcoWkf̂WbecŴcichdbWfkWuholWd̂fzhocoWbe_bWbecnW
_̂cWbecgWkx̀̀nWhgWifgkf̂m_gicWqhbeWbeclcW�glb̂xibhfglWbfWuhooĉlrW
W
XYZ[Z[ZWuhoWlcix̂hbnaWhkŴc�xĥcoaWle_̀̀WpcWhgW_gW_mfxgbWlxkkhihcgbWkf̂WbecWuhoW_lŴclxpmhbbcorW
W
�������YsYYY�}���~�����}�Y}�Y��~�Y
XYs[�Y}������Y}�Y��~�Y

XYs[�[�WuholŴcichzcoWfgWbhmcWqh̀̀WpcWdxp̀hìnWfdcgcoW_goWqh̀̀WpcŴc_oW_̀fxorWWtecW]qgĉWqh̀̀WgfbŴc_oW_̀fxoWuholWbe_bW
becW]qgĉWocbĉmhgclaW_bWbecWbhmcWfkWfdcghgjaWbfWpcWgfg�̂cldfglhzcrW
W
XYs[�[�W{bWphoWfdcghgjaWbecW]qgĉWqh̀̀W_ggfxgicWbecWo_bcW_goẀfi_bhfgWfkWbecWdflbhgjWfkWbecW�fbhicWfkW�gbcgocoW{q_̂orW
W

XYs[�[\WtecW]qgĉWqh̀̀WlcgoW_WifdnWfkWbecWkhg_̀WuhoWt_px̀_bhfgWbfW_̀̀WuhooĉlWqhbehgWbcgW����Wqf̂vhgjWo_nlWfkWbecWuhoW
]dcghgjrWW
W

XYs[�[ZW�kWbecW]qgĉWocbĉmhgclWbfW_q_̂oWbecW�̂f�cibaWbecW]qgĉWqh̀̀aW_kbĉWdflbhgjW_W�fbhicWfkW�gbcgocoW{q_̂oaWlcgoW_W
ifdnWfkWbecW�fbhicWbfW_̀̀WuhooĉlrWW
Y

XYs[�[sW�kWfg̀nWfgcWuhoWhlŴcichzcoaWbecW]qgĉWqh̀̀WfdcgW_goWifglhoĉWbecWuhorWW
W
XYs[�Y�������}�Y}�Y��~�Y
XYs[�[�WtecW]qgĉWle_̀̀We_zcWbecŴhjebWbfŴc�cibW_gnWf̂W_̀̀WuholrW{WuhoWgfbW_iifmd_ghcoWpnW_Ŵc�xĥcoWphoWlcix̂hbnWf̂WpnW
fbeĉWo_b_Ŵc�xĥcoWpnWbecWuhoohgjW�fixmcgblaWf̂W_WuhoWqehieWhlWhgW_gnWq_nWhgifmd̀cbcWf̂Wĥ̂cjx̀_̂WhlWlxp�cibWbfW
ĉ�cibhfgrW
W
XYs[�[�YtecŴc_lfglWkf̂WqehieWbecW]qgĉWqh̀̀Ŵc�cibWuholWhgìxocaWpxbW_̂cWgfbẀhmhbcoWbf�W
W [�Y�_h̀x̂cWpnW_WuhooĉWbfWpcŴcd̂clcgbcoW_bW_W�_go_bf̂nW�̂c�uhoW fgkĉcgicWf̂WlhbcWzhlhb¡W
Y [�Y�_h̀x̂cWbfWoc̀hzĉWbecWuhoWfgWbhmc¡Y
Y [\Y�_h̀x̂cWbfWifmd̀nWqhbeWuhoW¢cix̂hbnŴc�xĥcmcgblaWc£icdbW_lWc£d̂cll̀nW_̀̀fqcoWpnẀ_q¡W
Y [ZY¤hlbhgjW_gWhgz_̀hoWc̀cib̂fghiWuhoWufgoW_xbef̂h¥_bhfgWgxmpĉWfgWbecWphoWkf̂m¡Y
Y [sY�_h̀x̂cWbfWuhoW_gW{̀bĉg_bcaWc£icdbW_lWc£d̂cll̀nW_̀̀fqcoWpnẀ_q¡W
Y [¦Y�_h̀x̂cWbfẀhlbW�x_̀hkhcoW¢xpifgb̂_ibf̂lW_lŴc�xĥcoWpnẀ_q¡Y
Y [§Y¢efqhgjW_gnWm_bĉh_̀Wmfohkhi_bhfg�l�Wf̂Wc£icdbhfg�l�W�x_̀hknhgjWbecWuho¡Y
Y [̈Y�_£hgjW_WuhoWoĥcib̀nWbfWbecW]qgĉWf̂WbecĥŴcd̂clcgb_bhzc¡Wf̂Y
Y [©Y�_h̀x̂cWbfWhgìxocW_Wd̂fdĉ̀nWc£cixbcoW�fqĉ�fk�{bbf̂gcnWqhbeWbecWphoWpfgorW
W

XYs[�[\WtecW]qgĉWm_nŴc�cibW_WuhoW_lWgfĝcldfglhzcWhkWbecWd̂hiclWphoW_̂cWm_bĉh_̀̀nWxgp_̀_gicoWpcbqccgẀhgcWhbcmlWf̂W
lxp�̀hgcWhbcmlrW{WphoWhlWm_bĉh_̀̀nWxgp_̀_gicoWqecgWhbWhlWp_lcoWfgWd̂hiclWlhjghkhi_gb̀nẀcllWbe_gWiflbWkf̂WlfmcWqf̂vW_goW
d̂hiclWqehieW_̂cWlhjghkhi_gb̀nWfzĉlb_bcoWhgŴc̀_bhfgWbfWiflbWkf̂WfbeĉWqf̂vaW_goWhkWbeĉcWhlW_Ŵc_lfg_p̀cWofxpbWbe_bWbecWphoW
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WXYYVZ[\]ŶVX_V̂̀[VYaW[\̂Vab[ZcYYVda\̂V̂aV̂̀[VeW_[ZV[b[_V̂̀a]f̀VX̂VgchVi[V̂̀[VYaWV[bcY]ĉ[jViXjkVaZVXlVX̂VX\V\aV]_icYc_d[jV
c\V̂aVi[V̂c_̂cga]_̂V̂aVcYYaWX_fVc_Vcjbc_d[Vmchg[_̂nV
V
opqrsptuuvwxtyuvpz{p|}~p�t�t�~�p
opqrsr�V�̂VX\V̂̀[VX_̂[_̂ValV̂̀[VeW_[ZV̂aVcWcZjVcV�a_̂Zcd̂V̂aV̂̀[VYaW[\̂V�]cYXlX[jV�Xjj[ZVmZabXj[jV̂̀[V�XjV̀c\Vi[[_V
\]igX̂̂[jVX_VcddaZjc_d[VWX̂̀V̂̀[VZ[�]XZ[g[_̂\ValV̂̀[V�XjjX_fV�ad]g[_̂\Vc_jVja[\V_âV[�d[[jV̂̀[Vl]_j\VcbcXYciY[nV�̀[V
eW_[ZV\̀cYYV̀cb[V̂̀[VZXf̀ V̂̂aVWcXb[VX_laZgcYX̂X[\Vc_jVXZZ[f]YcZX̂X[\VX_VcV�XjVZ[d[Xb[jVc_jV̂aVcdd[m̂V̂̀[V�XjVẀXd̀kVX_V̂̀[V
eW_[Z�\V�]jfg[_̂kVX\VX_V̂̀[VeW_[Z�\VaW_Vi[\̂VX_̂[Z[\̂\nV
V
opqrsr�V�̀[VeW_[ZV\̀cYYV̀cb[V̂̀[VZXf̀ V̂̂aVcdd[m̂V�Ŷ[Z_ĉ[\VX_Vc_hVaZj[ZVaZVdagiX_ĉXa_kV]_Y[\\Vầ [ZWX\[V\m[dXlXdcYYhV
mZabXj[jVX_V̂̀[V�XjjX_fV�ad]g[_̂\kVc_jV̂aVj[̂[ZgX_[V̂̀[VYaWV�Xjj[ZVa_V̂̀[Vic\X\ValV̂̀[V\]gValV̂̀[V�c\[V�XjVc_jV
�Ŷ[Z_ĉ[\Vcdd[m̂[jnV
V
t�x}u�vp�pppwz�x�|}~p}y{z��tx}zyp
op�r�puzyx�tuxz���p�v�wzy�}|}�}x�p
eW_[ZVWXYYVgc�[VcVj[̂[ZgX_ĉXa_ValV�Xjj[Z�\VZ[\ma_\XiXYX̂hVi[laZ[VcWcZjX_fVcVda_̂Zcd̂nV�Xjj[ZV\̀cYYVmZabXj[VcYYV
X_laZgĉXa_Vc_jVjad]g[_̂ĉXa_VZ[�][\̂[jVihV̂̀[VeW_[ZV̂aV\]mmaẐV̂̀[VeW_[Z�\V[bcY]ĉXa_ValVZ[\ma_\XiXYX̂hnV�cXY]Z[ValV
�Xjj[ZV̂aVmZabXj[VZ[�][\̂[jVX_laZgĉXa_VX\Vdc]\[VlaZV̂̀[VeW_[ZkVĉVX̂\Vam̂Xa_kV̂aVj[̂[ZgX_[V̂̀[V�Xjj[ZV̂aVi[V_a_�
Z[\ma_\XiY[nV
V
op�r�pu�t�}{}utx}zyp
�]Z\]c_̂V̂aV�[d̂Xa_V��������� ¡¢£kV̂̀[V�Zad]Z[g[_̂VellXd[ZVgchV[Y[d̂V̂aVdagg]_Xdĉ[VWX̂̀VcV�Xjj[ZVcl̂[ZVam[_X_fVlaZV
^̀[Vm]Zma\[ValVdYcZXlhX_fV[X̂̀[ZV̂̀[V�XjVaZV̂̀[VZ[�]XZ[g[_̂\ValV̂̀[V�_bX̂ĉXa_VlaZV�Xj\nV�]d̀Vdagg]_XdĉXa_\VgchVi[V
da_j]d̂[jVa_YhVWX̂̀V�Xjj[Z\VẀaV̀cb[V\]igX̂̂[jVcV�XjVẀXd̀VaibXa]\YhVda_laZg\VX_VcYYVgĉ[ZXcYVc\m[d̂\V̂aV̂̀[V
�_bX̂ĉXa_VlaZV�Xj\Vc_jVa_YhVX_VcddaZjc_d[VWX̂̀V�mm[_jX�V¤V¡�cZcfZcm̀V�¡¥££V̂aV̂̀[V¦c_]cYVlaZV�Yc__X_fVc_jV¤�[d]̂Xa_V
alV�̂ĉ[V�[Zgc_[_̂V�gmZab[g[_̂kV�cẐV��nV�YcZXlXdĉXa_ValVcV�XjVg]\̂Vi[Vjad]g[_̂[jVX_VWZX̂X_fVc_jVX_dY]j[jVWX̂̀V̂̀[V
�XjnV�YcZXlXdĉXa_\VgchV_âVi[V]\[jV̂aVZ[bX\[VcV�XjVaZV̂̀[V�_bX̂ĉXa_VlaZV�Xj\nV§�[d̂Xa_V��������� ¡¢£̈V©n�ª�««�n� ¢ ¬nVV
V
op�rsp�|�}xxt��p
op�rsr�V�̀[V�Xjj[ZV\̀cYYkVc\V\aa_Vc\VmZcd̂XdciY[VaZVc\V\̂Xm]Yĉ[jVX_V̂̀[V�XjjX_fV�ad]g[_̂\kVcl̂[ZV_âXlXdĉXa_ValV\[Y[d̂Xa_V
laZV̂̀[VcWcZjValVcV�a_̂Zcd̂kVl]Z_X\̀V̂aV̂̀[VeW_[ZV̂̀Za]f̀V̂̀[V�Zd̀X̂[d̂VX_VWZX̂X_f®V

r�V cVj[\Xf_ĉXa_ValV̂̀[V̄aZ�V̂aVi[Vm[ZlaZg[jVWX̂̀V̂̀[V�Xjj[Z�\VaW_VlaZd[\̈V
r�V _cg[\ValV̂̀[Vgc_]lcd̂]Z[Z\kVmZaj]d̂\kVc_jV̂̀[V\]mmYX[Z\ValVmZX_dXmcYVX̂[g\VaZV\h\̂[g\ValVgĉ[ZXcY\Vc_jV

[�]Xmg[_̂VmZama\[jVlaZV̂̀[V̄aZ�̈Vc_jV
rsV _cg[\ValVm[Z\a_\VaZV[_̂X̂X[\V¡X_dY]jX_fV̂̀a\[VẀaVcZ[V̂aVl]Z_X\̀Vgĉ[ZXcY\VaZV[�]Xmg[_̂VlciZXdĉ[jV̂aVcV

\m[dXcYVj[\Xf_£VmZama\[jVlaZV̂̀[VmZX_dXmcYVmaẐXa_\ValV̂̀[V̄aZ�nV
V
t�x}u�vp°pppwv�{z��tyuvp|zy~pty~pwt��vyxp|zy~p
op°r�p|zy~p�v±}�v�vyx�p
op°r�r�V�lV\̂Xm]Yĉ[jVX_V̂̀[V�XjjX_fV�ad]g[_̂\kV̂̀[V�Xjj[ZV\̀cYYVl]Z_X\̀Via_j\Vdab[ZX_fV̂̀[VlcX̂̀l]YVm[ZlaZgc_d[ValV̂̀[V
�a_̂Zcd̂Vc_jVmchg[_̂ValVcYYVaiYXfĉXa_\VcZX\X_fV̂̀[Z[]_j[ZnV�a_j\VgchVi[V\[d]Z[jV̂̀Za]f̀V̂̀[V�Xjj[Z�\V]\]cYV\a]Zd[\nV
V

op°r�r�V�̀[Vm[ZlaZgc_d[Vc_jVmchg[_̂Via_j\V\̀cYYVda_laZgV̂aV̂̀[VZ[�]XZ[g[_̂\ValV�[d̂Xa_V��n«ValV̂̀[V²[_[ZcYV
�a_jX̂Xa_\ValV̂̀[V�a_̂Zcd̂nV�lV̂̀[Vl]Z_X\̀X_fValV\]d̀Via_j\VX\V\̂Xm]Yĉ[jVX_V̂̀[V�XjjX_fV�ad]g[_̂\kV̂̀[Vda\̂V\̀cYYVi[V
X_dY]j[jVX_V̂̀[V�XjnVV
V
op°r�px}�vpz{p~v�}³v��puzyx�tux́puv�x}{}utxv�pz{p}y��tyuvpty~p{z��pz{p|zy~�p

op°r�r�V�l̂[ZV[�mXZĉXa_ValV̂̀[VmZâ[\̂Vm[ZXajkV̂̀[VeW_[ZVWXYYV̂[_j[ZVcV\Xf_[jV�a_̂Zcd̂VlaZV�a_\̂Z]d̂Xa_V̂aV̂̀[V�Xjj[ZVc_jV
^̀[V�Xjj[ZV\̀cYYVZ[̂]Z_V̂̀[Vl]YYhV[�[d]̂[jV�a_̂Zcd̂VlaZV�a_\̂Z]d̂Xa_V̂aV̂̀[VeW_[ZVWX̂̀X_V\[b[_V¡µ£Vjch\V̂̀[Z[cl̂[ZnV�̀[V
�Xjj[ZV\̀cYYVj[YXb[ZV̂̀[VZ[�]XZ[jVia_j\Vc_jVd[ẐXlXdĉ[ValVX_\]Zc_d[V̂aV̂̀[VeW_[ZV_âVYĉ[ZV̂̀c_V̂̀Z[[V¡�£Vjch\VlaYYaWX_fV
^̀[Vjĉ[ValV[�[d]̂Xa_ValV̂̀[V�a_̂Zcd̂nV�cXY]Z[V̂aVj[YXb[ZV̂̀[\[Vjad]g[_̂\Vc\VZ[�]XZ[jV\̀cYYV[_̂X̂Y[V̂̀[VeW_[ZV̂aVda_\Xj[ZV
^̀[V�Xjj[Z�\VlcXY]Z[Vc\VcVZ[l]\cYV̂aV[_̂[ZVX_̂aVcVda_̂Zcd̂VX_VcddaZjc_d[VWX̂̀V̂̀[V̂[Zg\Vc_jVda_jX̂Xa_\ValV̂̀[V�Xjj[Z�\V�XjV
c_jV̂aVgc�[VdYcXgVa_V̂̀[V�XjV�[d]ZX̂hVlaZVZ[�mZad]Z[g[_̂Vda\̂nVV
V
op°r�r�V�̀[Via_j\V\̀cYYVi[Vjĉ[jVa_VaZVcl̂[ZV̂̀[Vjĉ[ValV̂̀[V�a_̂Zcd̂nV
V
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WXYZ[Z\V]̂_V̀abb_cVd̂effVc_ghac_Vî_Veiijck_lmakmneoiVp̂jV_q_ohi_dVî_Vc_ghac_bVrjkbdVjkVr_̂efnVjnVî_Vdhc_ilVijVennaqV
î_c_ijVeVo_ciana_bVekbVohcc_kiVojslVjnVî_Vsjp_cVjnVeiijck_ltV
V
uvwxyz{X|XXX}~v�X~}Xu�v{{�{�wX�{w�{{�X~��{vXu��Xy~�wvuyw~vX
�kf_ddVjî_cpad_Vc_ghac_bVakVî_V̀abbak�V�joh�_kid�Vî_V��c__�_kiVnjcVî_V�jc�VpaffVr_Vpcaii_kVjkV���V�joh�_kiV
����m�����V�iekbecbV�jc�VjnV��c__�_kiV̀_ip__kV�pk_cVekbV�jkiceoijc�V�����V_baiajktV
V

V
uvwxyz{X�XXX�x�y{zzu�{~��X

WX�Z�X�~�v{�x�{�wXwu��u�{vXv{�x�wvuwx~�Xu}}x�u�xwXx�y~�{Xwu�X�xw��~z�x��Xx��~vwu�wXwu�X�~wxy{X X
�~�v{�x�{�w�X~�z�X
WX�Z�Z�X�aî̂ jfbak�V¡_ghac_�_kidVnjcV¢el�_kidVijV£jkc_dab_kid¤V�_oiajkV��m¥m¦¦�VjnVî_V�jhîV�ecjfakeV�jb_VjnV§epdV
c_ghac_dVs_cdjkdV̂acak�VjcVojkiceoiak�VpaîVeVkjkc_dab_kiVojkbhoiak�VeVrhdak_ddVjcVs_cnjc�ak�Vs_cdjkefVd_c̈ao_dVjnVeV
i_�sjceclVkeihc_VpaîakV�jhîV�ecjfakeVijVpaî̂ jfbV�©VjnV_eôVsel�_kiV�eb_VijVî_Vkjkc_dab_kitV]̂_Vpaî̂ jfbak�V
c_ghac_�_kiVbj_dVkjiVessflVijVª�«Vsel�_kidVjkVshcôed_Vjcb_cdVnjcViek�arf_Vs_cdjkefVscjs_cilVp̂_kVî_Vsel�_kidVec_V
kjiVeooj�seka_bVrlVd_c̈ao_dVijVr_Vs_cnjc�_bVakV�jhîV�ecjfake�Vª�«Vkjkc_dab_kidVp̂jVec_VkjiVojkbhoiak�Vrhdak_ddVakV
�jhîV�ecjfake�Vª¬«Vkjkc_dab_kidVnjcVojkiceoidVîeiVbjVkjiV_qo__bV������VakVeVoef_kbecVl_ec�VjcVª®«Vsel�_kidVijVeV
kjkc_dab_kiVp̂jVªe«Vc_�adi_cdVpaîV_aî_cVî_V�t�tV�_seci�_kiVjnV¡_̈_kh_VjcVî_V�t�tV�_oc_ieclVjnV�iei_VekbVªr«Vdhr�aidV
eV£jkc_dab_kiV]eqsel_cV¡_�adiceiajkV�nnabëaiVmV�koj�_V]eqV�aî̂ jfbak��V�jc�V�m¬��VijVî_Vs_cdjkVf_iiak�Vî_VojkiceoitV
V

WX�Z�Z[X�jcVaknjc�eiajkVerjhiVjî_cVpaî̂ jfbak�Vc_ghac_�_kidVª_t�t�V_�sfjl__Vpaî̂ jfbak�«�VojkieoiVî_V�aî̂ jfbak�V
�_oiajkVeiVî_V�jhîV�ecjfakeV�_seci�_kiVjnV¡_̈_kh_VeiV¥�¬m¥̄¥m¦¬¥¬VjcV̈adaiVî_V�_seci�_ki°dVp_rdai_V
ei¤Vppptdoieqtjc�VV

V

WX�Z�Z\X]̂adVkjiao_VadVnjcVaknjc�eiajkefVshcsjd_dVjkfltV]̂adV�pk_cVbj_dVkjiVeb�akadi_cVekbV̂edVkjVehîjcailVj̈_cVieqV
addh_dtV�ffVc_�adiceiajkVgh_diajkdVd̂jhfbVr_Vbac_oi_bVijVî_V§ao_kd_VekbV¡_�adiceiajkV�_oiajkVeiV¥�¬m¥̄¥m¦¥��VjcVijVî_V
�jhîV�ecjfakeV�_seci�_kiVjnV¡_̈_kh_�V¡_�adiceiajkV�kai�V�jfh�rae�V�t�tV�̄��®m��®�tV�ffVpaî̂ jfbak�Vgh_diajkdV
d̂jhfbVr_Vbac_oi_bVijVî_V�aî̂ jfbak�V�_oiajkVeiV¥�¬m¥̄¥mV¦¬¥¬tVV

¢§����V���V]±�V²£�£¡�����£]V]�³¢�́ �¡V¡�µ��]¡�]��£V������¶�]V�£��·�V]�³V
��]±±�§��£µ²V��¡·Vª�̈eaferf_Vîcjh�̂V��V�_seci�_kiVjnV¡_̈_kh_«tV

¸

WX�Z[Xy~�wvuyw~vXzxy{��x��X
�jkiceoijcdVekbV�hrojkiceoijcdVfadi_bVakV�_oiajkV�VjnVî_V̀abV�jc�Vp̂jVec_Vc_ghac_bVrlVî_V�jhîV�ecjfakeV�jb_VjnV
§epdVijVr_Vfao_kd_b�V�hdiVr_Vfao_kd_bVeiVî_Via�_VjnVrabbak�tV
V

WX�Z\X����xwwx��Xy~�}x�{�wxuzXx�}~v�uwx~�̧¸
WX�Z\Z�X�jcV_̈_clVbjoh�_kiVî_V̀abb_cVdhr�aidVakVc_dsjkd_VijVjcVpaîVc_�ecbVijVîadVdjfaoaieiajkVjcVc_gh_di�Vî_V̀abb_cV
�hdiVd_secei_flV�ec�VpaîVî_VpjcbV²��£����£]��§²V_̈_clVse�_�VjcVsjciajkVî_c_jn�VîeiVî_V̀abb_cVojki_kbdV
ojkieakdVaknjc�eiajkVîeiVadV_q_�siVncj�VshrfaoVbadofjdhc_Vr_oehd_VaiVadV_aî_cVªe«VeViceb_Vd_oc_iVedVb_nak_bVakV�_oiajkV¬�m
®m®�ªe«ª�«�VjcVªr«Vscäaf_�_bV¹Vojknab_kiaef�VedVîeiVŝced_VadVhd_bVakV�_oiajkV��m¬¦m®��tVV
V
WX�Z\Z[X�jcV_̈_clVbjoh�_kiVî_V̀abb_cVdhr�aidVakVc_dsjkd_VijVjcVpaîVc_�ecbVijVîadVdjfaoaieiajkVjcVc_gh_di�Vî_V̀abb_cV
�hdiVd_secei_flV�ec�VpaîVî_VpjcbdV²]¡���V���¡�]²V_̈_clVse�_�VjcVsjciajkVî_c_jn�VîeiVî_V̀abb_cVojki_kbdV
ojkieakdVeViceb_Vd_oc_iVedVîeiVi_c�VadVb_nak_bVrlV�_oiajkV¬̄m¥m��VjnVî_V]ceb_V�_oc_idV�oitVV
V
WX�Z\Z\X�jcV_̈_clVbjoh�_kiVî_V̀abb_cVdhr�aidVakVc_dsjkd_VijVjcVpaîVc_�ecbVijVîadVdjfaoaieiajkVjcVc_gh_di�Vî_V̀abb_cV
�hdiVd_secei_flV�ec�VpaîVî_VpjcbV²¢¡�]��]��²V_̈_clVse�_�VjcVsjciajkVî_c_jn�VîeiVî_̀abb_cVojki_kbdVadV
scji_oi_bVrlV�_oiajkV��m¬¦m�¥��tVV
V
WX�Z\ZºX�ffV�ec�ak�dV�hdiVr_Vojkdsaohjhd»Vhd_Vojfjc�Vrjfb�Vhkb_cfakak��VjcVdj�_Vjî_cV�_îjbVakVjcb_cVijVojkdsaohjhdflV
badiak�had̂Vî_V�ec�Vncj�Vî_Vjî_cVi_qitV�jVkjiV�ec�VljhcV_kiac_VrabVedVojknab_kiaef�Viceb_Vd_oc_i�VjcVscji_oi_b¼VV�nVljhcV
rab�VjcVeklVseciVî_c_jn�VadVa�scjs_cflV�ec�_bVedVojknab_kiaefVjcViceb_Vd_oc_iVjcVscji_oi_b�Vî_V�iei_V�el�VakVaidVdjf_V
badoc_iajk�Vb_i_c�ak_VaiVkjkc_dsjkdä_tV�nVjkflVsjciajkdVjnVeVse�_Vec_Vdhr½_oiVijVdj�_Vscji_oiajk�VbjVkjiV�ec�Vî_V_kiac_V
se�_tVV
V
WX�Z\Z¾̧̀ lVdhr�aiiak�VeVc_dsjkd_VijVîadVdjfaoaieiajk�V̀abb_cVª�«Ve�c__dVijVî_VshrfaoVbadofjdhc_VjnV_̈_clVse�_VjnV_̈_clV
bjoh�_kiVc_�ecbak�VîadVdjfaoaieiajkVjcVc_gh_diVîeiVpedVdhr�aii_bVeiVeklVia�_VscajcVijV_ki_cak�VakijVeVojkiceoiV

¿ÀÁÂÃÁÂ¿ÄÅÆÄÇÈÄÉÈ¿¿ Â¿Ä¿ÄÉÇÇ¿Ê
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VWXYZ[\WX]̂_̀[a_Xba_ZWcWad\_ab̂_\bY[cdXae_YbXafWXd\_WX_f_gdehbXed̂_\bY[cdXae_e[̀cWaad\_ab_YZfgWij_f_gdehbXed̂_k_
\bY[cdXae_e[̀cWaad\_\[gWX]_Xd]baWfaWbXel̂_[XZdee_amd_hf]d_We_YbXehWY[b[eZj_cfgnd\_opqrst_utvqtpo_bg_
ovwxyzstxpzr{o_bg_o|qwptvptsô_V}l_f]gdde_amfa_fXj_WXibgcfaWbX_Xba_cfgnd\̂_fe_gd~[Wgd\_̀j_amded_̀W\\WX]_
WXeag[YaWbXê_fe_f_opgf\d_udYgdao_We_Xba_f_agf\d_edYgda_fe_\diWXd\_̀j_amd_pgf\d_udYgdae_rYâ_k_V�l_f]gdde_amfâ_
Xba�WameafX\WX]_fXj_YZfWce_bg_cfgnWX]e_bamdg�Wed̂_fXj_hgWYdê_YbccWeeWbXê_\WeYb[Xaê_bg_bamdg_iWXfXYWfZ_iW][gde_[ed\_
ab_\dadgcWXd_amd_f�fg\̂_fe_�dZZ_fe_amd_iWXfZ_YbXagfYa_fcb[Xâ_fgd_e[̀�dYa_ab_h[̀ZWY_\WeYZbe[gd�__

�������zX_\dadgcWXWX]_�mdamdg_ab_gdZdfed_\bY[cdXaê_amd_uafad_�WZZ_\dagWcdXafZZj_gdZj_bX_amd_�W\\dge�_cfgnWX]_bi
\bY[cdXaê_fe_gd~[Wgd\_̀j_amded_̀W\\WX]_WXeag[YaWbXê_fe_̀dWX]_dWamdg_ovbXiW\dXaWfZo_bg_opgf\d_udYgdao_bg_
o|qwptvptso�__

��������j_e[̀cWaaWX]_f_gdehbXed̂_amd_�W\\dg_f]gdde_ab_\didX\̂_WX\dcXWij_k_mbZ\_mfgcZdee_amd_uafad_bi_ub[am_vfgbZWXf̂
Wae_biiWYdge_k_dchZbjddê_igbc_d�dgj_YZfWĉ_\dcfX\̂_Zbeê_d�hdXed̂_Ybeâ_\fcf]d_bg_WX�[gĵ_WXYZ[\WX]_faabgXdj�e_iddê_
fgWeWX]_b[a_bi_bg_gde[ZaWX]_igbc_amd_uafad_�WammbZ\WX]_WXibgcfaWbX_amfa_�W\\dg_cfgnd\_fe_oYbXiW\dXaWfZo_bg_oagf\d_edYgdao_
bg_o|qwptvptso�_

�������������������������������
pmd_ut����̂_xbaWYd_bi_zXadXa_ab_r�fg\̂_�WZZ�̀d_hbead\_fa_amd_ibZZb�WX]_ZbYfaWbX _
¡¢¢£¤¢¥¤¦¥§̈¤¢©¤ª¢«¬®̄°¤
±²³́®̄¤µ¶§¥§¤ª¢«¬§́°¤
¦́ ¥́§««¤¢©¤±²³́®̄°¤
µ·±¤«¬§¤̈́ ¥́§««¤̧©¤̈¹¹³º̈»³§¼°¤
ª¢«¬®̄¤́̈ ¬§¤½³³¤»§¤̈®®¢²®º§́¤̈¬¤»́¤¢¹§®®̄¾¤zX_f\\WaWbX_ab_hbeaWX]_amd_XbaWYd̂_amd_w�Xdg_�WZZ_hgbchaZj_edX\_fZZ_
gdehbXeW�d_̀W\\dge_f_Ybhj_bi_amd_XbaWYd_bi_WXadXa_ab_f�fg\_fX\_amd_iWXfZ_̀W\_af̀[ZfaWbX_

���¿��������������À�Á����������������
���¿�Â¤rXj_hgbehdYaW�d_̀W\\dĝ_biidgbĝ_YbXagfYabĝ_bg_e[̀YbXagfYabg_�mb_We_f]]gWd�d\_WX_YbXXdYaWbX_�Wam_amd_ebZWYWafaWbX
bi_f_YbXagfYa_emfZZ_hgbadea_�WamWX_iWiaddX_VÃÄl_\fje_bi_amd_\fad_bi_Wee[fXYd_bi_amd_fhhZWYf̀Zd_ebZWYWafaWbX_\bY[cdXa_fa_Wee[d�_
rXj_fYa[fZ_̀W\\dĝ_biidgbĝ_YbXagfYabĝ_bg_e[̀YbXagfYabg_�mb_We_f]]gWd�d\_WX_YbXXdYaWbX_�Wam_amd_WXadX\d\_f�fg\_bg_
f�fg\_bi_f_YbXagfYa_emfZZ_hgbadea_�WamWX_adX_VÃ�l_\fje_bi_amd_\fad_XbaWiWYfaWbX_bi_WXadXa_ab_f�fg\_We_hbead\_WX_fYYbg\fXYd_
�Wam_pWaZd_ÃÃ̂_vmfhadg_�Ä̂_udYaWbX_Å}Ã�_bi_amd_ub[am_vfgbZWXf_vb\d_bi_{f�ê_fe_fcdX\d\�_r_hgbadea_emfZZ_̀d_WX_�gWaWX]̂_
emfZZ_eda_ibgam_amd_]gb[X\e_bi_amd_hgbadea_fX\_amd_gdZWdi_gd~[dead\_�Wam_dXb[]m_hfgaWY[ZfgWaj_ab_]W�d_XbaWYd_bi_amd_Wee[de_ab_
d̀_\dYW\d\̂_fX\_c[ea_̀d_gdYdW�d\_̀j_amd_uafad_tX]WXddg_�WamWX_amd_aWcd_hgb�W\d\�__

���¿�Æ�rXj_hgbadea_c[ea_̀d_f\\gdeed\_ab_amd_v|ŵ_wiiWYd_bi_uafad_tX]WXddĝ_fX\_e[̀cWaad\_WX_�gWaWX] 
�Â� j̀_dcfWZ_ab_hgbadea�bedÇccb�eY�]b�̂__
�Æ� j̀_ifYeWcWZd_fa_È��������É�Ê̂_bg__
��� j̀_hbea_bg_\dZW�dgj_ab_Ã}�Ã_ËfWX_uagddâ_u[Wad_É��̂_vbZ[c̀ Wf̂_uv_}Ê}�Ã�_

�j_e[̀cWaaWX]_f_hgbadea_ab_amd_ibgd]bWX]_dcfWZ_f\\gdeê_jb[_VfX\_fXj_hdgebX_fYaWX]_bX_jb[g_̀dmfZil_YbXedXa_ab_gdYdW�d_
Ybcc[XWYfaWbXe_gd]fg\WX]_jb[g_hgbadea_VfX\_fXj_gdZfad\_hgbadeael_fa_amd_d�cfWZ_f\\gdee_igbc_�mWYm_jb[_edXa_jb[g_
hgbadea�_

����¤��À�Á�������������Ì���������Ì���Í�Á�����Î����Î�������Á��À���Í�Á�
ub[am_vfgbZWXf_�[eWXdee_whhbga[XWaWde_Vuv�wl_We_amd_biiWYWfZ_eafad_]b�dgXcdXa_h[̀ZWYfaWbX_ibg_uafad_bi_ub[am_vfgbZWXf_
ebZWYWafaWbXe�_rXj_WXibgcfaWbX_bX_uafad_f]dXYj_ebZWYWafaWbXe_b̀afWXd\_igbc_fXj_bamdg_eb[gYd_We_[XbiiWYWfZ_fX\_fXj_
gdZWfXYd_hZfYd\_bX_e[Ym_WXibgcfaWbX_We_fa_amd_̀W\\dg�e_ebZd_gWen_fX\_We_�Wamb[a_gdYb[ged_[X\dg_amd_ub[am_vfgbZWXf_
vbXebZW\fad\_|gbY[gdcdXa_vb\d�_

�����ÏÍ�À���Ð�����Ñ����Í���Á�
�W\\dge_fgd_\WgdYad\_ab_rgaWYZd_ÃÃ��_bi_amd_ub[am_vfgbZWXf_Ëb\WiWd\_rzr_sbY[cdXa_r}�Ã̂_}���_t\WaWbX̂_�mWYm̂_[XZdee_
hgb�W\d\_bamdg�Wed_WX_amd_̀W\_\bY[cdXaê_gd~[Wgde_amd_YbXagfYabg_ab_hgb�W\d_̀[WZ\dg�e_gWen_WXe[gfXYd_bX_amd_hgb�dYa�_

���Ò���Ó�Á�����������ÍÏÁ�����Á��������Î�Ì������Ô����Ì�
���Ò�Â�|[ge[fXa_ab_udYaWbX_Ã}�É���Ä�̂_af�hfjdgê_�mb_[aWZWÕd_YdgaWiWd\_cWXbgWaj_e[̀YbXagfYabgê_cfj_afnd_f_af�_Ygd\Wa
d~[fZ_ab_ÅÖ_bi_amd_hfjcdXae_amdj_cfnd_ab_efW\_e[̀YbXagfYabge�_pmd_hfjcdXae_YZfWcd\_c[ea_̀d_̀fed\_bX_�bgn_hdgibgcd\_
\WgdYaZj_ibg_f_ub[am_vfgbZWXf_eafad_YbXagfYa�__pmd_Ygd\Wa_We_ZWcWad\_ab_f_cf�Wc[c_bi_iWiaj_amb[efX\_\bZZfge_fXX[fZZj�_pmd_
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WXYZX[\]̂_̀̂\a_b_ca\̂Wd̂eaX_f̂Wg\̂e]\h_Ŵid]̂jk̂edl̀\emW_n\̂WXYXca\̂[\X]̀̂c\b_ll_lb̂o_WĝWg\̂WXYXca\̂[\X]̂_l̂og_eĝWg\̂i_]̀Ŵ
ZX[f\lŴ_̀̂fXh\̂Wd̂Wg\̂̀mcedlW]XeWd]̂WgXŴpmXa_i_\̀̂id]̂Wg\̂e]\h_Wq̂riW\]̂Wg\̂Xcdn\̂W\l̂edl̀\emW_n\̂WXYXca\̂[\X]̀ŝWg\̂
WXYZX[\]̂_̀̂ld̂adlb\]̂\a_b_ca\̂id]̂Wg\̂e]\h_Wq̂tg\̂e]\h_ŴfX[̂c\̂eaX_f\ĥdl̂ud]f̂tvwxŝyz_ld]_W[̂{m̀_l\̀̀ v̂]\h_Wqŷ̂r̂
edZ[̂dîWg\̂̀mcedlW]XeWd]|̀̂e\]W_i_eXW\̂i]df̂Wg\̂}dn\]ld]|̀̂~ii_e\̂dî�fXaâXlĥz_ld]_W[̂{m̀_l\̀̀ �̂~�z{r�̂_̀̂Wd̂c\̂
XWWXeg\ĥWd̂Wg\̂edlW]XeWd]|̀̂_ledf\̂WXŶ]\Wm]lq̂̂

�������tXYZX[\]̀̂fm̀ŴfX_lWX_l̂\n_h\le\̂dîod]�̂Z\]id]f\ĥid]̂X̂�WXW\̂edlW]XeŴc[̂Wg\̂f_ld]_W[̂̀mcedlW]XeWd]q
�m\̀W_dl̀]̂\bX]h_lb̂Wg\̂WXŶe]\h_ŴXlĥgdôWd̂i_a\̂X]\̂Wd̂c\̂]\i\]]\ĥWd�̂�v̂�\ZX]Wf\lŴdî�\n\lm\ŝ�\̀\X]eĝXlĥ
�\n_\oŝ�gdl\�̂��k��̂���w����ŝuXY�̂��k��̂���w����q̂̂

�������tg\̂̀mcedlW]XeWd]̂fm̀Ŵc\̂e\]W_i_\ĥX̀̂Wd̂Wg\̂e]_W\]_X̂dîX̂yz_ld]_W[̂u_]fŷc[̂Wg\̂}dn\]ld]|̀̂~ii_e\̂dî�fXaâXlh
z_ld]_W[̂{m̀_l\̀̀ r̂̀ _̀̀WXle\̂�~�z{r�q̂v\]W_i_eXW\̀̂X]\̂_̀̀m\ĥWd̂̀mcedlW]XeWd]̀̂mZdl̂̀mee\̀̀imâedfZa\W_dl̂dîWg\̂
e\]W_i_eXW_dl̂Z]de\̀̀ q̂�m\̀W_dl̀]̂\bX]h_lb̂̀mcedlW]XeWd]̂e\]W_i_eXW_dl̂X]\̂Wd̂c\̂]\i\]]\ĥWd�̂}dn\]ld]|̀̂~ii_e\̂dî�fXaâ
Xlĥz_ld]_W[̂{m̀_l\̀̀ r̂̀ _̀̀WXle\ŝ�gdl\�̂��k��̂���wk���ŝuXY�̂��k��̂���wx���q̂�\i\]\le\�̂�v̂�jjw��w�kjk̂�̂
�\i_l_W_dl̂id]̂z_ld]_W[̂�mcedlW]XeWd]̂�̂�v̂�jjw��w�x�k̂�{�̂�̂�\bmaXW_dl̀îd]̂�\bdW_XW_lb̂o_Wĝ�WXW\̂z_ld]_W[̂u_]f̀q̂
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2018 Edition 

SE-330 

LUMP SUM BID FORM 
Bidders shall submit bids on only Bid Form SE-330. 

 BF – 1 SE-330 

  

BID SUBMITTED BY:         
(Bidder's Name) 

BID SUBMITTED TO:  University of South Carolina  

(Owner’s Name) 

FOR: PROJECT  NAME:  UofSC Mass Spectrometer, PHRC  

PROJECT  NUMBER:  FP00000193  

OFFER 

§ 1. In response to the Invitation for Construction Services and in compliance with the Instructions to Bidders for the above-

named Project, the undersigned Bidder proposes and agrees, if this Bid is accepted, to enter into a Contract with the 

Owner on the terms included in the Bidding Documents, and to perform all Work as specified or indicated in the 

Bidding Documents, for the prices and within the time frames indicated in this Bid and in accordance with the other 

terms and conditions of the Bidding Documents. 

§ 2. Pursuant to SC Code § 11-35-3030(1), Bidder has submitted Bid Security as follows in the amount and form required by 

the Bidding Documents: 

   Bid Bond with Power of Attorney    Electronic Bid Bond    Cashier's Check 

(Bidder check one) 

§ 3. Bidder acknowledges the receipt of the following Addenda to the Bidding Documents and has incorporated the effects 

of said Addenda into this Bid: 

(Bidder, check all that apply.  Note, there may be more boxes than actual addenda.  Do not check boxes that do not apply) 

ADDENDA:   #1   #2   #3   #4   #5 

§ 4. Bidder accepts all terms and conditions of the Invitation for Bids, including, without limitation, those dealing with the 

disposition of Bid Security.  Bidder agrees that this Bid, including all Bid Alternates, if any, may not be revoked or 

withdrawn after the opening of bids, and shall remain open for acceptance for a period of   60   Days following the Bid 

Date, or for such longer period of time that Bidder may agree to in writing upon request of the Owner.  

§ 5. Bidder herewith offers to provide all labor, materials, equipment, tools of trades and labor, accessories, appliances, 

warranties and guarantees, and to pay all royalties, fees, permits, licenses and applicable taxes necessary to complete the 

following items of construction work: 

§ 6.1 BASE BID WORK (as indicated in the Bidding Documents and generally described as follows):   MEP Renovations to Lab 

517 PHRC for Equipment Installation  

$ , which sum is hereafter called the Base Bid. 

(Bidder to insert Base Bid Amount on line above) 



2018 Edition 

SE-330 

LUMP SUM BID FORM 

 BF – 2 SE-330 

§ 7. LISTING OF PROPOSED SUBCONTRACTORS PURSUANT TO SECTION 3020(b)(i), CHAPTER 

35, TITLE 11 OF THE SOUTH CAROLINA CODE OF LAWS, AS AMENDED 
(See Instructions on the following page BF-2A) 

Bidder shall use the below-listed Subcontractors in the performance of the Subcontractor Specialty Classification work listed:

(A) 

SUBCONTRACTOR 

SPECIALTY 

(Completed by Owner) 

(B) 

CLASSIFICATION or 

SUBCLASSIFICATION 

ABBREVIATION 

(Completed by Owner) 

(C) 

SUBCONTRACTOR'S or 

PRIME CONTRACTOR'S 

NAME 

(Required - must be completed by Bidder) 

(D) 

SUBCONTRACTOR'S or 

PRIME CONTRACTOR'S 

SC LICENSE NUMBER 

(Requested, but not Required) 

BASE BID 

N/A N/A   

              

              

              

ALTERNATE #1 

N/A N/A   

              

              

              

ALTERNATE #2 

N/A N/A   

              

              

              

ALTERNATE #3 

N/A N/A   

              

              

              

 

If a Bid Alternate is accepted, Subcontractors listed for the Bid Alternate shall be used for the work of both the Alternate and 
the Base Bid work. 

 .



2018 Edition 

SE-330 

LUMP SUM BID FORM 

 BF 3 SE-330 

§ 8. LIST OF MANUFACTURERS, MATERIAL SUPPLIERS, AND SUBCONTRACTORS OTHER 

THAN SUBCONTRACTORS LISTED IN SECTION 7 ABOVE (FOR INFORMATION ONLY): 

Pursuant to instructions in the Invitation for Construction Services, if any, Bidder will provide to Owner upon the 

Owner’s request and within 24 hours of such request, a listing of manufacturers, material suppliers, and subcontractors, 

other than those listed in Section 7 above, that Bidder intends to use on the project.  Bidder acknowledges and agrees 

that this list is provided for purposes of determining responsibility and not pursuant to the subcontractor listing 

requirements of SC Code § 11-35-3020(b)(i). 

§ 9. TIME OF CONTRACT PERFORMANCE AND LIQUIDATED DAMAGES 

a) CONTRACT TIME 

Bidder agrees that the Date of Commencement of the Work shall be established in a Notice to Proceed to be issued 

by the Owner.  Bidder agrees to substantially complete the Work within     90   Calendar Days 

from the Date of Commencement, subject to adjustments as provided in the Contract Documents. 

b) LIQUIDATED DAMAGES 

Bidder further agrees that from the compensation to be paid, the Owner shall retain as Liquidated Damages the 

amount of $    250.00   for each Calendar Day the actual construction time required to achieve 

Substantial Completion exceeds the specified or adjusted time for Substantial Completion as provided in the 

Contract Documents.  This amount is intended by the parties as the predetermined measure of compensation for 

actual damages, not as a penalty for nonperformance. 

§ 10. AGREEMENTS 

a) Bidder agrees that this bid is subject to the requirements of the laws of the State of South Carolina. 

b) Bidder agrees that at any time prior to the issuance of the Notice to Proceed for this Project, this Project may be 

canceled for the convenience of, and without cost to, the State. 

c) Bidder agrees that neither the State of South Carolina nor any of its agencies, employees or agents shall be 

responsible for any bid preparation costs, or any costs or charges of any type, should all bids be rejected or the 

Project canceled for any reason prior to the issuance of the Notice to Proceed.  

§ 11. ELECTRONIC BID BOND 

By signing below, the Principal is affirming that the identified electronic bid bond has been executed and that the 

Principal and Surety are firmly bound unto the State of South Carolina under the terms and conditions of the AIA 

Document A310, Bid Bond, included in the Bidding Documents. 

 

ELECTRONIC BID BOND NUMBER:   

SIGNATURE AND TITLE:  

 



2018 Edition 
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LUMP SUM BID FORM 

 BF 4 SE-330 

CONTRACTOR'S CLASSIFICATIONS AND SUBCLASSIFICATIONS WITH LIMITATION 

SC Contractor's License Number(s):  

Classification(s) & Limits:  

Subclassification(s) & Limits:  

 

 

By signing this Bid, the person signing reaffirms all representation and certification made by both 

the person signing and the Bidder, including without limitation, those appearing in Article 2 of the 

SCOSE Version of the AIA A701, Instructions to Bidders, is expressly incorporated by reference. 

BIDDER’S LEGAL NAME:  

ADDRESS:  

  

TELEPHONE:  

EMAIL:  

 

 

SIGNATURE:  DATE:  

PRINT NAME:  

TITLE:  
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x{yox�to}t�tr¶oxuut�vtyor¶ov}to³́ {t�¾o
�����������������������������������������������������������������£�������������������������������������������������
¿À��������������������������������������������������Á����������������Â������������������������������������������
��������������À�������������������������������������À�����������������Á�����£¤�

°«±Ã_Ä{~vo��~utpno~|ox{¶¾
����������������������������������Å����������������������������������������À��������������������À�����������������£¤�
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gahìbZjkZ_ff̀bYcd_e[f
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Ê̄Å°̄ ±́ÉÌ̄Çµ²́Ç̄Å±̄Øµ²́µ®̄°±²³́Çµ¹·Â·Ù·ÂµÉ́Øµ¹·Â·Ù·ÀµÉË³Ú̄ÓµÉ́Øµ±Ñ²Çµ²Çµ́³±µ̄ÛÊÈÉ²́̄Øµ̄ÈÇ̄ÐÑ̄Å̄µ²́µ±Ñ̄µÍ³́±ÅÉ°±µ
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Í̂_aÎcg]̀ld]c̀aĥlnnaÏèd̂lh_algbafljg]ljgajghèlgd_algbaÏ̀cÐjb_aocgbhalhah_]akc̀]̂ajgaÑ̀]jdn_aÒÒackaÑÓÑaÔcdef_g]a
ÑÕÖÒ×ÕÖÖØÙa

Í̂jhaÑÚ̀__f_g]a_g]_̀_bajg]calhacka]̂_ablmalgbam_l̀akj̀h]ap̀j]]_galocÐ_Ùa

ÌÛÇÄ¿[rÜt�|{v�zy�w ÂÌÇÀ¿¾ÂÀÌ¿[rÜt�|{v�zy�w

rÝzt|vy~w|{�yw{|~wvtv�y�w rÝzt|vy~w|{�yw{|~wvtv�y�w

Þßàáâãâäåáßæçãæèàçäéàßêßëáæìéáíçàâáîæâïïéßðæñîæáíßæòáåáßæóâïäåôæìääçéëáåñâôâáîæìéáíçàâáî



����������	
��������������������
����������������������� �����!"����������������#�����#!����##��
��"$����"#�����"�����"�%&'� $$"�()�*+,�-.,/01%&�2&340454,�67�-/1+04,143���88�����
9���9��:�;��

<��
���=��8�	=���:�9��	��>�?��������	
�<��:���9@�A>>�����>�
���<
=
��B	��	����C��9��	��>�����������	
������������
��������
��� $�#�()�*+,�-.,/01%&�2&340454,�67�-/1+04,143���88�����
9���9��:�;�D

EFGHIJKLMFNOPLJQOROSOFPJFTJUMFVGMWXWPHJ
EWMROVWSYJZTTOVWJFTJHIWJEHLHWJ[P\OPWWMJ]WMSOFPJFTJ
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�lboankbņcd³kbaca_fcd
�q�q��d�q�q��d�q�q��d�q�q���d�q�q���d�q�q���d�q�q���d�q��d
�q�q��d�q�q��d�q�q��d�q�q��d�q��d�q�q��d�q��d�q�q��d�q�q��d
��q�q��d��q��d��q�d
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ef�f��_efh��_�fhfh�_�fefe�_�f�fh�_�f�fg�_h�fefe�_hhfhfh�_
hhfef��_hhfefg�_h�fhfe�_h�f�f��_h�fhf�_
v[yZc}_{Y|°axd_dz_�b|ZdbydZz]_
h�fefh�_h�f�fh_
in�jqlq�r«kr
uts§�_�fe_
vzcca]xaca]d_zw_d±a_²zb³�_vz]\ZdZz]}_́a[ydZ]̂_dz_
�f�fh�_ef�f��_ef�fh�_efgfh�_efh�fh�_efh�f��_�f�fh�_�f�fe�_
�f�f��_�fhf��_�f�f��_�fefh�_hhfh�_hhfefh�_hhfef��_hhf�fh�_
h�fhf�_
ip���q����qmrp�rm��r¤p��_�awZ]ZdZz]_zw_
µtst�r
ip��¶ql�jmlpq�r·j�lnlmjmlq�ripqm�j�mr
���lql�m�jmlpqr
ef�fh�_�t�t�r
vzc~[adZz]�_vz]\ZdZz]}_́a[ydZ]̂_dz_
ef�fh�_efhh�_efh��_�f�f��_�f�f��_�f��_�f�f��_�f��_�f�fh�_
�fh��_h�f��_hefg�_h�fhf�_
i�©�̈  £¢��̄r��̧ © �£¡r��ªr
�r

vzc~[adZz]�_{Y|}dy]dZy[_
�f�f��_�fhfh�_�fhfe�_�f�fe�_�f�f��_�f��_�f�fh�_�fh�fe�_
h�f��_hefg_
vzc~[Zy]xa_¹Zd±_ºy¹}_
hf��_ef�fe�_ef��_efg�_efh�fh��_efhe�_�fhfh�_�f�f��_h�f�f��_
hhfh�_hhfe�_hefh�_hef��_hef�fh�_hef�f��_hef��_h�fhfh�_
h�f�fhfe�_h�f�f��_h�f�f��_h�f�fe_
vz]xay[a\_zb_»]³]z¹]_vz]\ZdZz]}_
efgf��_�f�f��_�fefh�_h�fe_
vz]\ZdZz]}_zw_d±a_vz]dbyxd_
hfhfh�_�fhfh�_�fhf�_
vz]}a]d�_²bZdda]_
ef�f��_efgf��_efh�f��_efh�f��_�fhf��_�fef��_�f�f��_�f�fh�_
�fh�f��_�fh�fe�_hhfefh�_hef��_hef�f��_h�f�f�f�_
ipq�pnl�jmlpqrp�r¼plq���r
s§t�t�r
i��¡£¥«i£¢��r½̧ r�¤� ¥r�¥r½̧ r
¡ ��¥�£ ri��£¥�i£�¥¡r
hfhf��_¾r
ipq�m�¶�mlpqri�jq��rªl���ml¿��_�awZ]ZdZz]_zw_
�tutsr
ipq�m�¶�mlpqri�jq��rªl���ml¿��r
hfhfh�_ef�f��_efh�f��_�f�f��_gfhfh�_gfhf��_gfhfe�_�tu�_
�fefhfh_
vz]}dbYxdZz]_{x±a\Y[a}�_vz]dbyxdzbÀ}_
efh��_efh�fh�_efh�f��_�fhfe�_h�fhf�f�_
ipqmlq��qmr���l�q��qmrp�r¡¶Á�pqm�j�m�r
§t��_h�f�f�f�_
ipqmlq¶lq�ripqm�j�mr����p��jq��r
s§tstur
ipqm�j�m�_�awZ]ZdZz]_zw_
stst�r
i��£¥�i£̄r£ ¥©¢��£¢��r�¥r
¡«¡� �¡¢��r�·r£� r
�f�fhfh�_hhfef��_s�r
vz]dbyxd_�\cZ]Z}dbydZz]_
efhfe�_��_�f��_�f�_
vz]dbyxd_�¹yb\_y]\_ÂÃaxYdZz]�_vz]\ZdZz]}_́a[ydZ]̂_
dz_
efgfh�_efh��_�f��_�fh�_hhfhfe�_hhfef��_hhf�fh_
vz]dbyxd_�zxYca]d}�_vz~Za}_ÄYb]Z}±a\_y]\_»}a_zw_
hf�f��_�f�f��_�fe_
ipqm�j�mrªp�¶��qm��_�awZ]ZdZz]_zw_
ststsr
ipqm�j�mr¡¶�r
efgf��_ef��_�f�fe�_gf��_gfe�_gf��_�ts�_�f�f��_�f�fhf��_
�f�fg�_�fg�_h�fef��_hhfefh�_h�f�f��_h�fef��_h�fhf��_
h�f�f�_
ipqm�j�mr¡¶��_�awZ]ZdZz]_zw_
�tsr
vz]dbyxd_�Zca_
efgf��_efgf��_efh�f��_�f�fe�_gf�fhfe�_gfefh�_gfef��_gf��_
�fhfh�_�f�fh�_�fefh�_�f�fh�_�fg�_h�fef��_h�fhfh�_h�fef��_
h�fhf�fh�_h�f�f�_
ipqm�j�mr£l���_�awZ]ZdZz]_zw_
µtstsr

ÅÆÇÆÇÈÉÉÆÊ
ÆËÌÅÍÌÅÆÇÎÏÇÉÐÇÊÐÍÎ



������

��

�����	
������������������	������������������������� ����!�����"#����������� ����$�����$"����$$����#%����#$���� #�����#�&'(�!%%#�)*�+,-�
./-012&'�3'451565-�78�.02,15-254���99������:��:�;<��=	�����>�	9��>���;�:�	��	?�@�	
������=�;�
:A�B??�
�	?����=�>��C������D�:�	��	?�����
�	
�����������������	����������!%�$�)*�+,-�./-012&'�3'451565-�78�.02,15-254���99������:��:�;<��E�FG�GHI�J��:����K��	
������:���	�
�<�L��
M�=���	��������N>O�>�<������>��	�>9�J�>��:��M�>���	��P<����	<�
��	��	��<�:���L���	��	?����:����K��	
����A�	��>����	���	��	?���A��>���:�9�����:;��
�;�9�
>�<�
�����>9���>9��:A�>�<�O�99�L���	:
��<��	�����>Q�����Q�����	::�L9���<�����9>O��+,14�(726/-'5�R&4�20-&5-(�7'������
6'(-0�S12-'4-�'6/)-0�����������������������������&'(�14�'75�870�0-4&S-T�+,14�(726/-'5�14�S12-'4-(�)*�+,-�./-012&'�3'451565-�78�.02,15-254�870�7'-U51/-�64-�7'S*��&'(�/&*�
'75�)-�0-V07(62-(�V0170�57�154�27/VS-517'T�

W�

XYZ[\]X[Y\̂
_̂
X̀abcdeb̀cfghijklkmknlgnjg
_opq̂ropoŝ
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�~����fg������fg������fg����fg����g
¬zewuẁaûb̀̂±wbyỳ|{̂Xzcbw«wedbẁâ
�����fgµo¶fg���fg�������~g
hiji�mk§ign�g·nl�nljn��kl¤g¥n�¦fg¡��i�m�l�ifg
�i̧i�mknlg�l�g�n��i�mknlgnjg
��~fg���fg~��fg�����fg�����fg�����fg�����fg�����fg�����fg
����~fg������fg������g
hijklkmknl�g
���fg�����fg~����fg~��fg~�����fg~�����fg~����~fg�����fg
������fg���fg�����fg�����fg��~��fg���fg���fg�����g
¬z|d�ûda{̂¹ºbzauẁaû̀«̂[wẑ
~��fg~����fg����~fg�����fg��~��fg���fg³o_fg�����fg���fg
���~��fg����fg���~��fg������fg������g
hk���mi�g
��~fg��~��fg����fg����g
¬̀evzabûda{̂xd́ |zûdb̂byẑxwbẑ
_opp̂
¬cd»wa®ufghijklkmknlgnjg
popo¶̂
h���kl¤�g�l�g��i�kjk��mknl�fg¼�ig�l�g��li���k�gnjg
~���g
�jji�mk§igh�mignjg©l����l�ig
�����fg������g
¹zc®zaewzû
p}o°fg��������fg������g
����n�ii�fg�nlm���mn���g
~�~��fg~���~fg~����fg~��fg~�����fg����~fg�����fg����fg
���~�~fg������fg���~��fg����fg��������g
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XYZ[\]̂ _̀abcdefgabhd̀̂g[dijbfgb
klklmabklklnabmloabmlpabmlqlrabmlqlmabmlkrabmlkmabmlkplkab
olrlnabolrlsabplrlkabnlrlkabslmlsabtlmlrabtlmlmabtlplklmab
tlkulrabkulrlkabkulrloabkolrlklkabkolrlklrb
Xv̂wZ̀[f_bd_xbygfzĝjjbf{b̀|̂b}fg~b
klklmabklrlkabklrlrabrlrlmabrlrlpabmlkabmlmlkabmlolkabmlpab
mlslkabmlkulkabmlkrabmlkoabolrabnlrlrabslklmabslmlpabqlrab
tlplkabtltlkabkulrabkulmabkrlrabkolrabkolmlkabkplklmb
Xv̀̂_j[f_jbf{b�[]̂b
mlrloabmlsloabplrlmabslrlkabslmabsloabtlplkabtlsabkulmlrab
kuloabkolmabkplklpabkplrlpb
�������������������
tlplklmab���abtlkulrabkmlnabkolklklmabkolrlklrb
�dZì�b}fg~b
��̂ b̂�̂ {̂ẁ[�̂bfgb�f_wf_{fg][_zb}fg~�b
�����������������������������������
olrlkabolrltabtlqlrab����abkklklrabkklklmabkklmlkabkklmlpab
krlmabkolrloabkololmb
�[_d_w[dib�ggd_ẑ]̂ _̀jab ¡_̂g¢jb
rlrlkabkmlrlrabkolklklob
�[ĝbd_xbXv̀̂_x̂xb£f�̂gdẑb¤_jZgd_ŵb
kklmlklkb
¥¦§¦̈ ©ª��̈ «¬®«§®�
��
¥�̄�����°�ª�±�
�²���
³Zdgd_̀̂ ĵb��̂ b̂}dggd_̀��b
�́µ�����¶�·�������¶�
kulrloab���²b
¤x̂_̀[{[wd̀[f_bf{b�Zewf_̀gdẁfgjbd_xb�Z\\i[̂gjb
plrlkb
��������̧������
mlksab²��¹abtlkulrabkulmlmabkulmlpabkulmlnabkklmlklrab
kklmlsb
���������������®��̄�̧�¶�̈�º����������»��«±����
rlklrab¼�¼abmlrlrabmlkrloabmlkrlkuabnlklmabnlkloabnlrlpab
tlnlkabtlnloabtltlrabtlkulmabkulmlmabkklrabkkloabkmlplkab
kmlplrabkolklkloabkolkloabkplklmb
�������½�̧�¶����
�¾�¼�

¤_[̀[dib�̂w[j[f_bhd~̂gab�̂w[j[f_jb
kolrlrabkolrloabkplrlkabkplrlrabkplrlmabkplrloabkplrlpb
¤_[̀[dib�̂w[j[f_bhd~̂gabXv̀̂ _̀bf{b�Z̀|fg[̀�b
kolrlrabkolrloabkplklmabkplrlkabkplrlrabkplrlmabkplrloab
kplrlpb
�¿�������½���°��������¶���������������
���¼�¹abkulob
¤_j\̂ẁ[f_jb
mlklmabmlmlmabmlslkabolrlrabolrlnabolrltabtlolrabtlqlmab
tltlrabtlkulkabkrlrlkabkmlpb
¤_j̀gZẁ[f_jb̀fbÀ[xx̂gjb
klklkb
¤_j̀gZẁ[f_jb̀fb̀|̂b£f_̀gdẁfgb
mlrloabmlmlkabmlqlkabplrlkabsabqlrlrabkrabkmlplrb
�¶�������¶����®��̄�̧�ab�̂{[_[̀[f_bf{b
������

¤_jZgd_ŵb
mlkqlkabnlklkabslmlsabtlmlrabtlqloabtltlkabtlkulrab��b
�¶����̧�Á�Â����������·�̧»������
���²�¼�
�¶����̧�Á�������̧���Ã¶�ª��Ä������
�����
¤_jZgd_ŵabX{{̂ẁ[�̂b�d̀̂bf{b
qlrlrabkklklrb
�¶����̧�Á�ª�¶¶����Å¶��
���²�²�
�¶����̧�Á�«±���Ã¶�ª��Ä������
���¼�
�¶����̧�Á����������
kulrlpab���²�
¤_jZgd_ŵab�̀fĝxbhd̀̂g[dijb
tlmlrb
§®Å̈ ©§�¦�©§½�Â«§½®�
���
¤_jZgd_ŵb£f]\d_[̂jab£f_ĵ_̀b̀fbydg̀[dib wwZ\d_w�b
tltlkb
¤_̀̂ _̀bf{b̀|̂b£f_̀gdẁb�fwZ]̂ _̀jb
klrlkabolrlsabolrlkrabolrlkmabslob
�����¶��
�²�Æ�
��������������
klrlmab��Çabolklkabplkabnlklrabkplklkb
¤_̀̂g\ĝ̀d̀[f_jab}g[̀̂̀ _b
olrlkkabolrlkrabkplklob
ÈZxz]̂ _̀bf_b�[_dib�¡dgxb
kplolrb
ª�Ä�������·�������¶Á�¦º��������
klklmabklklnab²�Çabmlpabmlqlrabmlqlmabmlkrabmlkmabmlkplkab
olrlnabolrlsabplrlkabnlrlkabslmlsabtlmlrabtlmlmabtlplklmab
tlkulrabkulrlkabkulrloabkolrlklkabkolrlklrb
cdefgb�[j\Z̀̂jb
qlmlkb
cd¡jbd_xbÉ̂zZid̀[f_jb
klpabmlrlmabmlnabmlsabmlkrlkuabmlkmabolklkabtlnloabtltlkab
kulrlrabkklklkabkklmabkmlkabkmloabkmlplkabkmlplrabkmlnab
koabkplrlqabkplob
c[̂_jb
rlklrabtlmlmabtlkulrabtlkuloabkplrlqb
c[][̀d̀[f_jab�̀d̀Z̀̂ jbf{b
krlrlpabkmlsabkplolklkb
c[][̀d̀[f_jbf{bc[de[i[̀�b
rlmabmlrlrabmlpabmlkrlkuabmlksabmlkqlkabolrlnabolrlsab
olrlkrabnlrlrabtlolrabtlnloabtlnlsabkulrlpabkulmlmab
kklklrabkklrabkklmlsabkrlrlpabkmlolrb
c[][̀d̀[f_jbf{b�[]̂b
rlklrabrlrabrloabmlrlrabmlkuabmlkkabmlkrlpabmlkplkabolrlsab
plrabplmabplolkabnlrloabslmabsloabqlrabtlrabtlmlkabtlmlmab
tlolkabtlpabtlnabtlsabtlqabtltabtlkuabkklklmabkklmlklpab
kklmlnabkklmlkuabkrlrabkmlpabkmlsabkoabkpb
ª�¶¶����Å¶���¶����̧��
���²�²�
hd̀̂g[dib�Z\\i[̂gjb
klpabmlkrlkabolrloabolrlnabplrlkabtlmabtlolrabtlnabtlkulpb
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XYZ[\]Ŷ_̀abYcY\def_a
ghijiklmnopqm
rstuvwsxylmzs{|vlm}~�w��u�tms��m
gigi�lmgigi�lmgi�iglm�ikiglm�i�lm�i�ijlm�i�i�lm�igjlm�ig�lm
�ig�iglmkiji�lmkiji�lm�ijiglm�ijiglm�i�i�lm�i�ijlm�i�i�lm
�i�igi�lm�ighijlmghijigijlmghijiklmgkijigiglmgkijigijm
rus�ylmrut�|�ylm�u���w~�uylm�u~�u��uyms��m
�v|�u��vuym|�m�|�ytv��tw|�m
�i�iglm�igjighlmkijijlmkiji�lm�ikijm
ru��s�w��ymzwu�m
jigijlmg�iji�m
X[d]YZ]e�a
�i�iglmghi�i�lmghi�i�lmg�ijiglmg�iji�lmg�iji�lmn�pqlm
g�ikigm
X]�e\a��Y��[_a]�aZ�[a�e\�a
gigiglm�igji�lmkiji�lm�iglm�p�a
X������� �¡¢�a£¤¡¥���¡ �a
nqa
Xed]¦]§YZ]e�_lm̈u�w�wtw|�m|�m
npnpna
r|�w�w�stw|�ymt|mt�um�|�tvs�tm
gigiglmgigijlm�igglmkigijlmkijiglm�iji�lm�lm�i�iglm�i�lm
ghi�ijlmggi�igm
XfZfŶa¤[_©e�_]ª]̂]Z«a
¬pa
 e�§e�¦e\®]��a�e\�̀a�§§[©ZY�§[ae¦a
�i�i�lm�i�i�lmnpqa
|̄��|��|v�w�°m±|v²lm³úu�tw|�ms��m�|vvu�tw|�m|�m
ji�lmjiklm�i�lmkiji�lm�ijiklm�i�iglm�i�ijlm�i�i�lm�ighiklm
gjijigm
|̄tw�um
jijiglmji�lmjiklm�ijiklm�i�iglm�i�ijlm�igji�lm�ijiglm�i�lm
�ighlmghijijlmggigi�lmgjijijiglmg�i�lmg�i�iglmg�i�ijlm
gkiglmgkijlmg�iji�lmg�ikigm
 eZ]§[̀a�\]ZZ[�a
ji�lmjiklm�i�iglm�i�ijlm�igji�lm�igjighlm�ijiglm�i�lm�ighlm
ghijijlmghi�lmggigi�lmggi�i�lmgjijijiglmnqpqlmgklmg�iji�lm
g�ikigm
 eZ]§[ae¦a�̂Y]®_a
�i�iklmghiji�lmn�pnplmg�ikm
|̄tw�um|�m�uytw�°ms��mµ�y�u�tw|�ym
g�i�iglmg�i�ijm
¶{yuv·stw|�ylm�|�tvs�t|v�ym
�ijlm�i�ikm
¶����s��̧m
jijijlm�i�i�lm�i�lmggi�igi�m
¶v�uvylm±vwttu�m
gigiglmji�lm�i�ijlm�lm�ijijlmggi�i�lmgjiglmgjijijiglm
g�i�ijlmgki�igm
¡� �¤a
a
¡¹�[\lm̈u�w�wtw|�m|�m
pnpna
¡¹�[\̀a��¦e\®YZ]e�aY�da�[\º]§[_a¤[»f]\[dae¦aZ�[a
jigijlmplm�ijijlm�igjighlm�igi�lm�igiklm�iji�lm�i�ijlm
�i�iglm�i�iklm�i�ijlm�ighi�lmghi�i�lmggijlmggi�lmg�i�iglm
g�i�ijlmgkigigiklmgkigiklmg�igi�m

¶¼�uv�ym½�t�|vwţm
gi�lmjigiglmji�lmjiklm�ikijlm�i�iglm�igjighlm�igkijlmkigijlm
kigi�lmkijiklmkiji�lm�ijiglm�ijiklm�ikiglm�iglm�i�lm�ijiglm
�i�iglm�ijijlm�i�iglm�i�iglm�i�ijlm�i�iglm�i�iklm�i�iglm
�ighijlmghi�ijlmggigi�lmggi�i�lmggi�ighlmgjijijlmgji�lm
g�ijijlmgki�lmgkiklmg�iji�m
¶¼�uv�ym¾w�s��wsxm�s�s{wxwţm
jijiglmg�ijijlmgkigigikm
¡¹�[\¿_a�]Yª]̂]Z«a��_f\Y�§[a
nnpa
¶¼�uv�ym³uxstw|�y�w�m¼wt�m��{�|�tvs�t|vym
gigijlm�ijlm�i�lm�iklm�i�iklm�ighijlmgkijijm
¡¹�[\¿_a¤]��ZaZea�Y\\«a¡fZaZ�[a�e\�a
p�lmgkijijm
¡¹�[\¿_a¤]��ZaZea�̂[Y�a¢©a
¬pqa
¡¹�[\¿_a¤]��ZaZea£[\¦e\®a�e�_Z\f§Z]e�aY�daZea
�¹Y\da�[©Y\YZ[a�e�Z\Y§Z_a
¬pna
¡¹�[\¿_a¤]��ZaZea�Ze©aZ�[a�e\�a
pqa
¶¼�uv�ym³w°�tmt|m��y�u��mt�um±|v²m
gki�m
¶¼�uv�ym³w°�tmt|m�uv�w�stumt�um�|�tvs�tm
gkijm
¡¹�[\_�]©aY�da¢_[ae¦aÀ\Y¹]��_̀a�©[§]¦]§YZ]e�_a
Y�da¡Z�[\a��_Z\f®[�Z_ae¦a�[\º]§[a
gigiglmgigi�lmgigi�lmnp�lmjiji�lm�ijijlm�igglm�ig�lmkijigjlm
�i�m
£Y\Z]Ŷa¡§§f©Y�§«ae\a¢_[a
�i�i�lmÁpÁlmggi�igi�m
£YZ§�]��̀a�fZZ]��aY�da
qpn�lm�iji�m
�stu�tym
�ig�m
£Y«®[�Z̀a�©©̂]§YZ]e�_a¦e\a
kiji�lm�i�i�lm�ijlmÁpqlm�iklm�i�lm�i�i�lm�i�lm�i�i�lm�ighiglm
gkiji�lmgkijiklmgkiki�m
£Y«®[�Z̀a�[\Z]¦]§YZ[_a¦e\a
kiji�lmkiji�lm�i�i�lmÁp�lm�i�lm�i�iglm�i�i�lm�i�lm�ighiglm
�ighi�lmg�i�lmgkigigi�lmgkijikm
£Y«®[�Z̀aÂY]̂f\[ae¦a
�i�igi�lmÁp�lm�ighijlmg�i�lmgkigigi�lmgkijigijm
�ş�u�tlm¾w�sxm
kijiglmkiji�lm�i�ijlm�ighlmggigijlmggigi�lmggikiglmgji�lm
g�i�lmgkijiklmgkiki�m
£Y«®[�ZaÃe�d̀a£[\¦e\®Y�§[aÃe�daY�da
�i�i�iklm�i�i�lm�ighi�lmnnp�a
£Y«®[�Z_̀a£\e�\[__a
�i�lmÁp¬lm�i�i�lm�ighi�lmg�i�lmgkiji�lmg�igi�m
£�ÄX� Å�a� Àa�¡X£��Å�¡ a
Áa
�ş�u�tymt|m��{�|�tvs�t|vym
�ikijlm�i�igi�lm�i�ijlm�i�i�lm�i�iklm�i�i�lmgkijigijm
��Æm
ghi�igm
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WXYZ[Y\]̂_X̀a[̂b̀]̂b̀W]c\X̂d̀a[̂b̀
efgfefhijkflfeijkfmnfgijoopq̀
WXY\rdst̀uXXst̀v[dr_Xs̀]̂b̀w[\xyr]̂_X̀zrd{̀|]zs̀
}f}f}ij~p�ijgfmgijefgfefhijmnf}f}j
W����v�̀�v�̀W��W����t̀W����w���v̀
�ù
o�̀
���������������j��������j
mnfgfmj
WY[b�_d̀�]d]ij����������j��j
~po�p�̀
WY[b�_d̀�]d]̀]̂b̀�]\xyXst̀�{[x̀�Y]zr̂�s̀
gfmmij~po�ijhf}fej
WY[�YXss̀]̂b̀w[\xyXdr[̂`
hf}f}ij�p�ijkf�ijkfkfmijmhfmfhijm fmfgj
WY[�YXss̀W]c\X̂ds̀
kfgij¡p¢ijkf�f ijkfmnfgijmgflijmhf}fgijm fmfgj
WY[£X_dij����������j��j
opopq̀
���¤���j¥����¦������§�¦j
hf}fmnj
WY[xXYdc̀�̂s�Y]̂_X̀
mnf}f ijoop~̀
W����w���v̀�ùW����v�̀�v�̀W��W����̀
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f_g_g«̂Yk]̂bXc¬][Y
nopq©vsªpxuq~|quopqusuw�qxst|uvzxu~stqs�q�o~xoquopq�sv�q�pv�sv{p}qzt}pvquopqrstuvwxuqysxz{ptu|q{w�q�pquopq�os�pq
svqwq�wvuqwt}q�o~xoq{w�q~tx�z}pqxst|uvzxu~stq��quopq��tpvqwt}q��q|p�wvwupqxstuvwxusv|�q

f_g_ĝYk]̂iXW¥Zàe
nopqyvw�~t�|qwvpquopq�vw�o~xqwt}q�~xusv~w�q�svu~st|qs�quopqrstuvwxuqysxz{ptu|q|os�~t�quopq}p|~�t�q�sxwu~stqwt}q
}~{pt|~st|qs�quopq�sv��q�ptpvw���q~tx�z}~t�q��wt|�qp�p�wu~st|�q|pxu~st|�q}puw~�|�q|xop}z�p|qwt}q}~w�vw{|�q

f_g_g®̂Yk]̂eb][ZjZ[WYZcae
nopq��px~�~xwu~st|qwvpquowuq�svu~stqs�quopqrstuvwxuqysxz{ptu|qxst|~|u~t�qs�quopq�v~uuptqvp�z~vp{ptu|q�svq{wupv~w�|�q
p�z~�{ptu�q|�|up{|�q|uwt}wv}|qwt}q�sv�{wt|o~�q�svquopq�sv��qwt}q�pv�sv{wtxpqs�qvp�wup}q|pv�~xp|�q

f_g_ḡ̂ZaeYXlm]aYêcĵe]XdZ[]
�t|uvz{ptu|qs�q�pv�~xpqwvpqvp�vp|ptuwu~st|�q~tqwt�q{p}~z{qs�qp��vp||~stqts�q�ts�tqsvq�wupvq}p�p�s�p}�qs�quopq
uwt�~��pqwt}q~tuwt�~��pqxvpwu~�pq�sv�q�pv�sv{p}q��quopq�vxo~upxuqwt}quopq�vxo~upxu�|qxst|z�uwtu|qzt}pvquop~vq
vp|�pxu~�pq�vs�p||~stw�q|pv�~xp|qw�vpp{ptu|�q�t|uvz{ptu|qs�q�pv�~xpq{w�q~tx�z}p�q�~uoszuq�~{~uwu~st�q|uz}~p|�q
|zv�p�|�q{s}p�|�q|�puxop|�q}vw�~t�|�q|�px~�~xwu~st|�qwt}qsuopvq|~{~�wvq{wupv~w�|�q

f_g_g°̂acYZ[]̂YĉbXc[]]i
nopq±su~xpqusq©vsxpp}q~|qwq}sxz{ptuq~||zp}q��quopq��tpvqusquopqrstuvwxusv�q�~uoqwqxs��qusquopq�vxo~upxu�q}~vpxu~t�q
uopqrstuvwxusvqusq�p�~tq�vs|pxzu~stqs�quopq�sv�q~tqwxxsv}wtxpq�~uoquopqvp�z~vp{ptu|qs�quopqrstuvwxuqysxz{ptu|�q
nopq±su~xpqusq©vsxpp}q|ow��q�~�quopq}wupqstq�o~xoquopqrstuvwxuqn~{pq�~��qxs{{ptxp�qqq
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WXYZ[\]̂ _̂̀abc]d[ade[cdb_db[]f[bg_[\]db̂a\b[e]\hi_dbj
WXYZYXklmnkopqnpqkrskqmnktrpquvwqkxrwyznpq{ko{kqrkopw|y}nkv||koqnz{kpnwn{{vu~ksrukqmnk�ur�nukn�nwyqorpkvp}
wrz�|nqorpkrskqmnk�ru�k�~kqmnktrpquvwqru�klmnktrpquvwqkxrwyznpq{kvunkwrz�|nznpqvu~�kvp}k�mvqko{kun�youn}k�~k
rpnk{mv||k�nkv{k�op}op�kv{koskun�youn}k�~kv||�k�nusruzvpwnk�~kqmnktrpquvwqruk{mv||k�nkun�youn}krp|~kqrkqmnkn�qnpqk
wrp{o{qnpqk�oqmkqmnktrpquvwqkxrwyznpq{kvp}kunv{rpv�|~kopsnuv�|nksurzkqmnzkv{k�nop�kpnwn{{vu~kqrk�ur}ywnkqmnk
op}owvqn}kun{y|q{�k�pkqmnkn�npqkrsk�vqnpqkvz�o�yoqon{k�oqmopkruk�nq�nnpk�vuq{krskqmnktrpquvwqkxrwyznpq{�kqmnk
trpquvwqruk{mv||k��k�ur�o}nkqmnk�nqqnuk�yv|oq~kruk�unvqnuk�yvpqoq~krsk�ru��kruk��kwrz�|~k�oqmkqmnkzrunk{quop�npqk
un�younznpq�knoqmnukruk�rqmkopkvwwru}vpwnk�oqmkqmnk�uwmoqnwq�{kopqnu�unqvqorp�kk

WXYZYZk�u�vpo�vqorpkrskqmnk��nwosowvqorp{kopqrk}o�o{orp{�k{nwqorp{kvp}kvuqow|n{�kvp}kvuuvp�nznpqkrskxuv�op�{k{mv||kprq
wrpqur|kqmnktrpquvwqrukopk}o�o}op�kqmnk�ru�kvzrp�k�y�wrpquvwqru{krukopkn{qv�|o{mop�kqmnkn�qnpqkrsk�ru�kqrk�nk
�nusruzn}k�~kvp~kquv}n�k

WXYZY�k�p|n{{krqmnu�o{nk{qvqn}kopkqmnktrpquvwqkxrwyznpq{�k�ru}{kqmvqkmv�nk�n||��pr�pkqnwmpowv|krukwrp{quywqorp
op}y{qu~kznvpop�{kvunky{n}kopkqmnktrpquvwqkxrwyznpq{kopkvwwru}vpwnk�oqmk{ywmkunwr�po�n}kznvpop�{�k

WXY�[\a�cbàc�abc]d
lnuz{kwv�oqv|o�n}kopkqmn{nk�npnuv|ktrp}oqorp{kopw|y}nkqmr{nkqmvqkvunk���k{�nwosowv||~k}nsopn}�k���kqmnkqoq|n{krsk
pyz�nun}kvuqow|n{kruk���kqmnkqoq|n{krskrqmnuk}rwyznpq{k�y�|o{mn}k�~kqmnk�znuowvpk�p{qoqyqnkrsk�uwmoqnwq{�k

WXY�[cdb_̂�̂_babc]d
�pkqmnkopqnun{qkrsk�un�oq~kqmnktrpquvwqkxrwyznpq{ksun�ynpq|~krzoqkzr}os~op�k�ru}{k{ywmkv{k�v||�kvp}k�vp~�kvp}k
vuqow|n{k{ywmkv{k�qmn�kvp}k�vp��k�yqkqmnksvwqkqmvqkvkzr}osonukrukvpkvuqow|nko{kv�{npqksurzkrpnk{qvqnznpqkvp}kv��nvu{kopk
vprqmnuko{kprqkopqnp}n}kqrkvssnwqkqmnkopqnu�unqvqorpkrsknoqmnuk{qvqnznpq�k

WXY�[] d_̂jgc�[ade[hj_[]f[êa cd¡j¢[j�_\cfc\abc]dj[ade[]bg_̂[cdjb̂hi_dbj[]f[j_̂£c\_
WXY�YXklmnk�uwmoqnwqkvp}kqmnk�uwmoqnwq�{kwrp{y|qvpq{k{mv||k�nk}nnzn}kqmnkvyqmru{kvp}kr�pnu{krskqmnoukun{�nwqo�n
�p{quyznpq{krsk�nu�ownkvp}k�o||kunqvopkv||kwrzzrpk|v��k{qvqyqru~kvp}krqmnukun{nu�n}kuo�mq{�kopw|y}op�kwr�~uo�mq{�klmnk
trpquvwqru�k�y�wrpquvwqru{�k�y��{y�wrpquvwqru{�kvp}kzvqnuov|krukn�yo�znpqk{y��|onu{k{mv||kprqkr�pkrukw|vozkvk
wr�~uo�mqkopkqmnk�p{quyznpq{krsk�nu�own�k�y�zoqqv|kruk}o{quo�yqorpkqrkznnqkrssowov|kun�y|vqru~kun�younznpq{kruksruk
rqmnuk�yu�r{n{kopkwrppnwqorpk�oqmkqmo{k¤ur¥nwqko{kprqkqrk�nkwrp{quyn}kv{kkvk�or|vqorpkrskqmnk�uwmoqnwq�{kruk�uwmoqnwq�{k
wrp{y|qvpq{�kun{nu�n}kuo�mq{�k

WXY�YZklmnktrpquvwqru�k�y�wrpquvwqru{�k�y��{y�wrpquvwqru{kvp}kzvqnuov|krukn�yo�znpqk{y��|onu{kvunkvyqmruo�n}kqrky{n
vp}kun�ur}ywnkqmnk�p{quyznpq{krsk�nu�ownk�ur�o}n}kqrkqmnzk{r|n|~kvp}kn�w|y{o�n|~ksrukn�nwyqorpkrskqmnk�ru��k�||k
wr�on{kzv}nkyp}nukqmo{kvyqmruo�vqorpk{mv||k�nvukqmnkwr�~uo�mqkprqown�koskvp~�k{mr�pkrpkqmnk�p{quyznpq{krsk�nu�own�k
lmnktrpquvwqru�k�y�wrpquvwqru{�k�y��{y�wrpquvwqru{�kvp}kzvqnuov|krukn�yo�znpqk{y��|onu{kzv~kprqky{nkqmnk
�p{quyznpq{krsk�nu�ownkrpkrqmnuk�ur¥nwq{kruksrukv}}oqorp{kqrkqmo{k¤ur¥nwqkryq{o}nkqmnk{wr�nkrskqmnk�ru�k�oqmryqkqmnk
{�nwosowk�uoqqnpkwrp{npqkrskqmnk��pnu�k�uwmoqnwqkvp}kqmnk�uwmoqnwq�{kwrp{y|qvpq{�kk

WXY¦[b̂adjicjjc]d[]f[eaba[cd[ec¡cbà[f]̂i
�skqmnk�vuqon{kopqnp}kqrkquvp{zoqk�p{quyznpq{krsk�nu�ownkrukvp~krqmnukopsruzvqorpkruk}rwyznpqvqorpkopk}o�oqv|ksruz�k
qmn~k{mv||knp}nv�rukqrkn{qv�|o{mkpnwn{{vu~k�urqrwr|{k�r�nupop�k{ywmkquvp{zo{{orp{�kyp|n{{krqmnu�o{nkv|unv}~k
�ur�o}n}kopkqmnk��unnznpqkrukqmnktrpquvwqkxrwyznpq{�k

âbc\̀_[Z[[[] d_̂[
WZYX[¡_d_̂à
WZYXYXklmnk��pnuko{kqmnk�nu{rpkruknpqoq~ko}npqoson}kv{k{ywmkopkqmnk��unnznpqkvp}ko{kunsnuun}kqrkqmury�mryqkqmn
trpquvwqkxrwyznpq{kv{kosk{op�y|vukopkpyz�nu�klmnk��pnuk{mv||k}n{o�pvqnkopk�uoqop�kvkun�un{npqvqo�nk�mrk{mv||kmv�nk
n��un{{kvyqmruoq~kqrk�op}kqmnk��pnuk�oqmkun{�nwqkqrkv||kzvqqnu{kun�youop�kqmnk��pnu�{kv��ur�v|krukvyqmruo�vqorp�k
n�wn�qkv{k�ur�o}n}kopk�nwqorpk§�����k̈�wn�qkv{krqmnu�o{nk�ur�o}n}kopk�nwqorpk©�����kqmnk�uwmoqnwqk}rn{kprqkmv�nk{ywmk
vyqmruoq~�klmnkqnuzk���pnu�kznvp{kqmnk��pnukrukqmnk��pnu�{kªn�un{npqvqo�n�k«ªnsnunpwnk¬k��krskqmnk��unnznpq�®k

WZYXYZklmnk��pnuk{mv||ksyupo{mkqrkqmnktrpquvwqruk�oqmopksosqnnpk��̄�k}v~{kvsqnukunwno�qkrskvk�uoqqnpkun�yn{q�
opsruzvqorpkpnwn{{vu~kvp}kun|n�vpqksrukqmnktrpquvwqrukqrk�r{qk°rqownkrsk¤ur¥nwqktrzznpwnznpqk�yu{yvpqkqrkloq|nk�±�k
tmv�qnuk̄�k�nwqorpk��krskqmnk�ryqmktvur|opvktr}nkrsk²v�{�kv{kvznp}n}�k
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WXYXZ[\]̂_̀ ab[̂\Za\cZde_f[gedZ_ehi[_ecẐ]ZbjeẐk\e_
WXYXYlmnopqomrqmsqttuvsutuvrmqwmrxumyqoz{mrxum|qvro}srqomt}~mou��u�rmpvm�oprpv�mrx}rmrxum��vuom�oq�p�u
ou}�qv}��umu�p�uvsumrx}rmrxum��vuomx}�mt}�umwpv}vsp}�m}oo}v�utuvr�mrqmw��wp��mrxum��vuo��mq��p�}rpqv�m�v�uomrxum
|qvro}sr�m�xuou}wruo{mrxum|qvro}srqomt}~mqv�~mou��u�rm��sxmu�p�uvsumpwm���mrxum��vuomw}p��mrqmt}zum�}~tuvr�mrqmrxum
|qvro}srqom}�mrxum|qvro}srm�qs�tuvr�mou��pou�m���m}msx}v�umpvmrxumyqozmt}ruop}��~msx}v�u�mrxum|qvro}srm��t�mqom���m
rxum|qvro}srqomp�uvrpwpu�mpvm�oprpv�m}mou}�qv}��umsqvsuovmou�}o�pv�mrxum��vuo��m}�p�pr~mrqmt}zum�}~tuvrm�xuvm��u�m
�xum��vuom�x}��mw�ovp�xm��sxmu�p�uvsum}�m}msqv�prpqvm�ousu�uvrmrqmsqttuvsutuvrmqomsqvrpv�}rpqvmqwmrxumyqozmqom
rxum�qorpqvmqwmrxumyqozm}wwusru�m�~m}mt}ruop}�msx}v�u�m�wruomrxum��vuomw�ovp�xu�mrxumu�p�uvsu{mrxum��vuom�x}��mvqrm
t}ruop}��~m�}o~m��sxmwpv}vsp}�m}oo}v�utuvr�m�prxq�rm�opqomvqrpsumrqmrxum|qvro}srqo�mm

WXYXYXm��su�rmwqom�uotpr�m}v�mwuu�mrx}rm}oumrxumou��qv�p�p�pr~mqwmrxum|qvro}srqom�v�uomrxum|qvro}srm�qs�tuvr�{
pvs���pv�mrxq�umou��pou�m�v�uom�usrpqvm�����{mrxum��vuom�x}��m�us�oum}v�m�}~mwqomvusu��}o~m}��oq�}��{mu}�utuvr�{m
}��u��tuvr�m}v�msx}o�u�mou��pou�mwqomsqv�ro�srpqv{m��umqomqss��}vs~mqwm�uot}vuvrm�ro�sr�ou�mqomwqom�uot}vuvrm
sx}v�u�mpvmu�p�rpv�mw}sp�prpu��m

WXYXY�m�xum��vuom�x}��mw�ovp�xm��o�u~�m�u�sop�pv�m�x~�ps}�msx}o}sruop�rps�{m�u�}�m�ptpr}rpqv�m}v�m�rp�pr~m�qs}rpqv�mwqo
rxum�prumqwmrxumnoq�usr{m}v�m}m�u�}�m�u�sop�rpqvmqwmrxum�pru�m����usrmrqmrxum|qvro}srqo��mq��p�}rpqv�{mpvs���pv�mrxq�umpvm
�usrpqvm���{mrxumm|qvro}srqom�x}��m�umuvrpr�u�mrqmou�~mqvmrxum}ss�o}s~mqwmpvwqot}rpqvmw�ovp�xu�m�~mrxum��vuom��o��}vrm
rqmrxp�m�usrpqvm��rm�x}��mu�uosp�um�oq�uom�ous}�rpqv�mou�}rpv�mrqmrxum�}wum�uowqot}vsumqwmrxumyqoz�m

WXYXY�m�xum��vuom�x}��mw�ovp�xmpvwqot}rpqvmqom�uo�psu�mou��pou�mqwmrxum��vuom�~mrxum|qvro}srm�qs�tuvr�m�prx
ou}�qv}��um�oqt�rvu���m�xum��vuom�x}��m}��qmw�ovp�xm}v~mqrxuompvwqot}rpqvmqom�uo�psu�m�v�uomrxum��vuo��msqvroq�m
}v�mou�u�}vrmrqmrxum|qvro}srqo��m�uowqot}vsumqwmrxumyqozm�prxmou}�qv}��um�oqt�rvu��m}wruomousup�pv�mrxum
|qvro}srqo��m�oprruvmou��u�rmwqom��sxmpvwqot}rpqvmqom�uo�psu��mxq�u�uo{mrxum��vuom�qu�mvqrm�}oo}vrmrxum}ss�o}s~mqwm
}v~m��sxmpvwqot}rpqvmou��u�ru�m�~mrxum|qvro}srqomrx}rmp�mvqrmqrxuo�p�umou��pou�mqwmrxum��vuom�~mrxum|qvro}srm
�qs�tuvr��m�uprxuomrxum��vuomvqomrxum�osxprusrm�x}��m�umou��pou�mrqmsqv��srmpv�u�rp�}rpqv�mqomrqmw�ovp�xmrxum
|qvro}srqom�prxm}v~mpvwqot}rpqvmsqvsuovpv�m�����ow}sumsx}o}sruop�rps�mqomqrxuomsqv�prpqv�mqwmrxum}ou}m�xuoumrxum
yqozmp�mrqm�um�uowqotu�m�u~qv�mrx}rm�xpsxmp�m�oq�p�umpvmrxum|qvro}srm�qs�tuvr��

WXYXY�m�v�u��mqrxuo�p�um�oq�p�u�mpvmrxum|qvro}srm�qs�tuvr�{mrxum��vuom�x}��mw�ovp�xmrqmrxum|qvro}srqomqvu
u�usroqvpsmsq�~m����wmwqot}r�mqwmrxum|qvro}srm�qs�tuvr��m�xum|qvro}srqomt}~mt}zumou�oq��srpqv�mqwmrxum|qvro}srm
�qs�tuvr�mm��o��}vrmrqm�usrpqvm������m

WXYXY m�xum��vuom}���tu�mvqmou��qv�p�p�pr~mwqom}v~msqvs���pqv�mqompvruo�our}rpqvmt}�um�~mrxum|qvro}srqom�}�u�mqv
pvwqot}rpqvmt}�um}�}p�}��um�~mrxum��vuo�m

WXYXY¡m�xum��vuom�x}��mq�r}pv{m}rmpr�mq�vmsq�r{m�uvuo}�m��p��pv�m}v�m��usp}�r~mpv��usrpqvm�uo�psu�m}�mou��pou�m�~mrxu
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��vuomt}~{m�prxq�rm�ou���psumrqmqrxuomoutu�pu�mrxum��vuomt}~mx}�u{msqoousrm��sxm�uwpspuvspu��m¦vm��sxms}�um}vm
}��oq�op}rum|x}v�um�pousrp�um�x}��m�ump���u�m�u��srpv�mwoqtm�}~tuvr�mrxuvmqomrxuou}wruom��umrxum|qvro}srqomrxum
ou}�qv}��umsq�rmqwmsqoousrpv�m��sxm�uwpspuvspu�{mpvs���pv�m��vuo��mu��uv�u�m}v�msqt�uv�}rpqvmwqomrxum�osxprusr��m
}��prpqv}�m�uo�psu�mt}�umvusu��}o~m�~m��sxm�uw}��r{mvu��usrmqomw}p��ou�mm¦wm�}~tuvr�mrxuvmqomrxuou}wruom��umrxum
|qvro}srqom}oumvqrm��wwpspuvrmrqmsq�uom��sxm}tq�vr�{mrxum|qvro}srqom�x}��m�}~mrxum�pwwuouvsumrqmrxum��vuo�m

ª«¬«¬®®«̄
«°±ª²±ª«¬³́¬®µ¬̄µ²³



������

��

�����	
������������������	������������������������� ����!�����"#����������� ����$�����$"����$$����#%����#$���� #�����#�&'(�!%%#�)*�+,-�
./-012&'�3'451565-�78�.02,15-254���99������:��:�;<��=	�����>�	9��>���;�:�	��	?�@�	
������=�;�
:A�B??�
�	?����=�>��C������D�:�	��	?�����
�	
�����������������	����������!%�$�)*�+,-�./-012&'�3'451565-�78�.02,15-254���99������:��:�;<��E�FG�GHI�J��:����K��	
������:���	�
�<�L��
M�=���	��������N>O�>�<������>��	�>9�J�>��:��M�>���	��P<����	<�
��	��	��<�:���L���	��	?����:����K��	
����A�	��>����	���	��	?���A��>���:�9�����:;��
�;�9�
>�<�
�����>9���>9��:A�>�<�O�99�L���	:
��<��	�����>Q�����Q�����	::�L9���<�����9>O��+,14�(726/-'5�R&4�20-&5-(�7'������
6'(-0�S12-'4-�'6/)-0�����������������������������&'(�14�'75�870�0-4&S-T�+,14�(726/-'5�14�S12-'4-(�)*�+,-�./-012&'�3'451565-�78�.02,15-254�870�7'-U51/-�64-�7'S*��&'(�/&*�
'75�)-�0-V07(62-(�V0170�57�154�27/VS-517'T�

�W�

XYZ[\]̂_̀___\abZYX\ZaY_
c̀de_f̂b̂YX]
c̀dedeghijgklmnopqnlogrsgnijgtjoslmglogjmnrnugrvjmnrwrjvgpsgsxqigrmgnijgyzojj{jmngpmvgrsgojwjoojvgnlgniolxzilxngnij
klmnopqng|lqx{jmnsgpsgrwgsrmzx}pogrmgmx{~jo�ghijgklmnopqnlogsip}}g~jg}p�wx}}ug}rqjmsjv�grwgoj�xrojvgrmgnijg
�xorsvrqnrlmg�ijojgnijg�ol�jqngrsg}lqpnjv�ghijgklmnopqnlogsip}}gvjsrzmpnjgrmg�ornrmzgpgojtojsjmnpnr�jg�ilgsip}}gip�jg
j�tojssgpxnilornugnlg~rmvgnijgklmnopqnlog�rnigojstjqngnlgp}}g{pnnjosgxmvjognirsgklmnopqn�ghijgnjo{g�klmnopqnlo�g{jpmsg
nijgklmnopqnloglognijgklmnopqnlo�sgpxnilor�jvgojtojsjmnpnr�j�g

c̀ded�ghijgklmnopqnlogsip}}gtjowlo{gnijg�lo�grmgpqqlovpmqjg�rnignijgklmnopqng|lqx{jmns�

c̀ded̀ghijgklmnopqnlogsip}}gmlng~jgoj}rj�jvglwgl~}rzpnrlmsgnlgtjowlo{gnijg�lo�grmgpqqlovpmqjg�rnignijgklmnopqn
|lqx{jmnsgjrnijog~ugpqnr�rnrjsglogvxnrjsglwgnijgyoqirnjqngrmgnijgyoqirnjqn�sgpv{rmrsnopnrlmglwgnijgklmnopqn�glog~ugnjsns�g
rmstjqnrlmsglogpttol�p}sgoj�xrojvglogtjowlo{jvg~ugtjoslmsglogjmnrnrjsglnijognipmgnijgklmnopqnlo�g

c̀d�_Ŷ�[̂�_a�_\abZYX\Z_�a\��̂bZ�_Xb�_�[̂]�_\ab�[Z[ab�_��_\abZYX\ZaY
c̀d�deg��jqxnrlmglwgnijgklmnopqng~ugnijgklmnopqnlogrsgpgojtojsjmnpnrlmgnipngnijgklmnopqnlogipsg�rsrnjvgnijgsrnj�
~jql{jgzjmjop}}ugwp{r}rpog�rnig}lqp}gqlmvrnrlmsgxmvjog�irqignijg�lo�grsgnlg~jgtjowlo{jvgpmvgqlooj}pnjvgtjoslmp}g
l~sjo�pnrlmsg�rnigoj�xroj{jmnsglwgnijgklmnopqng|lqx{jmns�ghijgklmnopqnlogpq�ml�}jvzjsgnipngrngipsgrm�jsnrzpnjvg
pmvgspnrswrjvgrnsj}wgpsgnlgnijgzjmjop}gpmvg}lqp}gqlmvrnrlmsg�irqigqpmgpwwjqngnijg�lo�glogrnsgqlsn�grmq}xvrmzg~xngmlng
}r{rnjvgnlg���gqlmvrnrlmsg~jpormzgxtlmgnopmstlonpnrlm�gvrstlsp}�gipmv}rmz�gpmvgsnlopzjglwg{pnjorp}s�g���gnijgp�pr}p~r}rnug
lwg}p~lo�g�pnjo�gj}jqnorqgtl�jo�gpmvgolpvs�g���gxmqjonprmnrjsglwg�jpnijo�gor�jogsnpzjs�gnrvjs�glogsr{r}pogtiusrqp}g
qlmvrnrlmsgpngnijgsrnj�g���gnijgqlmwlo{pnrlmgpmvgqlmvrnrlmsglwgnijgzolxmv�gpmvg���gnijgqipopqnjoglwgj�xrt{jmngpmvg
wpqr}rnrjsgmjjvjvgtoj}r{rmpougnlgpmvgvxormzg�lo�gtjowlo{pmqj�ghijgklmnopqnlogp}slgpq�ml�}jvzjsgnipngrngipsgspnrswrjvg
rnsj}wgpsgnlgnijgqipopqnjo�g�xp}rnu�gpmvg�xpmnrnuglwgsxowpqjgpmvgsx~sxowpqjg{pnjorp}sglogl~snpq}jsgnlg~jgjmqlxmnjojvg
rmslwpogpsgnirsgrmwlo{pnrlmgrsgojpslmp~}ugpsqjonprmp~}jgwol{gpmgrmstjqnrlmglwgnijgsrnj�grmq}xvrmzgp}}gj�t}lopnloug�lo�g
vlmjg~ugnijg �mjo�gpsg�j}}gpsgwol{gnijgvop�rmzsgpmvgstjqrwrqpnrlmsg{pvjgpgtponglwgnirsgqlmnopqn�gymugwpr}xojglwgnijg
klmnopqnlognlgnp�jgnijgpqnrlmsgvjsqor~jvgpmvgpq�ml�}jvzjvgrmgnirsgtpopzoptig�r}}gmlngoj}rj�jgnijgklmnopqnlogwol{g
ojstlmsr~r}rnugwlogjsnr{pnrmzgtoltjo}ugnijgvrwwrqx}nugpmvgqlsnglwgsxqqjsswx}}ugtjowlo{rmzgnijg�lo��glogwlogtolqjjvrmzg
nlgsxqqjsswx}}ugtjowlo{gnijg�lo�g�rnilxngpvvrnrlmp}gj�tjmsjgnlgnijg �mjo�g

c̀d�d�g¡jqpxsjgnijgklmnopqng|lqx{jmnsgpojgql{t}j{jmnpou�gnijgklmnopqnlogsip}}�g~jwlojgsnponrmzgjpqigtlonrlmglwgnij
�lo��gqpojwx}}ugsnxvugpmvgql{tpojgnijg�porlxsgklmnopqng|lqx{jmnsgoj}pnr�jgnlgnipngtlonrlmglwgnijg�lo��gpsg�j}}gpsg
nijgrmwlo{pnrlmgwxomrsijvg~ugnijg �mjogtxosxpmngnlg¢jqnrlmg������gsip}}gnp�jgwrj}vg{jpsxoj{jmnsglwgpmugj�rsnrmzg
qlmvrnrlmsgoj}pnjvgnlgnipngtlonrlmglwgnijg�lo��gpmvgsip}}gl~sjo�jgpmugqlmvrnrlmsgpngnijgsrnjgpwwjqnrmzgrn�ghijsjg
l~}rzpnrlmsgpojgwlognijgtxotlsjglwgwpqr}rnpnrmzgqllovrmpnrlmgpmvgqlmsnoxqnrlmg~ugnijgklmnopqnlogpmvgpojgmlngwlognijg
txotlsjglwgvrsql�jormzgjoolos�gl{rssrlms�glogrmqlmsrsnjmqrjsgrmgnijgklmnopqng|lqx{jmns�gil�j�jo�gnijgklmnopqnlog
sip}}gtol{tn}ugojtlongnlgnijgyoqirnjqngpmugjoolos�grmqlmsrsnjmqrjsglogl{rssrlmsgvrsql�jojvg~uglog{pvjg�ml�mgnlgnijg
klmnopqnlogpsgpgoj�xjsngwlogrmwlo{pnrlmgrmgsxqigwlo{gpsgnijgyoqirnjqng{pugoj�xroj�g£ngrsgojqlzmr�jvgnipngnijg
klmnopqnlo�sgoj�rj�grsg{pvjgrmgnijgklmnopqnlo�sgqptpqrnugpsgpgqlmnopqnlogpmvgmlngpsgpg}rqjmsjvgvjsrzmgtolwjssrlmp}�g
xm}jssglnijo�rsjgstjqrwrqp}}ugtol�rvjvgrmgnijgklmnopqng|lqx{jmns�gg

c̀d�d̀ghijgklmnopqnlogrsgmlngoj�xrojvgnlgpsqjonprmgnipngnijgklmnopqng|lqx{jmnsgpojgrmgpqqlovpmqjg�rnigptt}rqp~}j
}p�s�gsnpnxnjs�glovrmpmqjs�gqlvjs�gox}jsgpmvgojzx}pnrlms�glog}p�wx}glovjosglwgtx~}rqgpxnilornrjs�g~xngnijgklmnopqnlog
sip}}gtol{tn}ugojtlongnlgnijgyoqirnjqngpmugmlmqlmwlo{rnugvrsql�jojvg~uglog{pvjg�ml�mgnlgnijgklmnopqnlogpsgpg
oj�xjsngwlogrmwlo{pnrlmgrmgsxqigwlo{gpsgnijgyoqirnjqng{pugoj�xroj�g

c̀d�d¤g£wgnijgklmnopqnlog~j}rj�jsgnipngpvvrnrlmp}gqlsnglognr{jgrsgrm�l}�jvg~jqpxsjglwgq}porwrqpnrlmsglogrmsnoxqnrlmsgnij
yoqirnjqngrssxjsgrmgojstlmsjgnlgnijgklmnopqnlo�sgmlnrqjsglogoj�xjsnsgwlogrmwlo{pnrlmgtxosxpmngnlg¢jqnrlmsg�����glog
������gnijgklmnopqnlogsip}}g{p�jgk}pr{sgpsgtol�rvjvgrmgyonrq}jg���g£wgnijgklmnopqnlogwpr}sgnlgtjowlo{gnijgl~}rzpnrlmsg
lwg¢jqnrlmsg�����glog������gnijgklmnopqnlogsip}}gtpugsxqigqlsnsgpmvgvp{pzjsgnlgnijg �mjogpsg�lx}vgip�jg~jjmg
p�lrvjvgrwgnijgklmnopqnlogipvgtjowlo{jvgsxqigl~}rzpnrlms�g£wgnijgklmnopqnlogtjowlo{sgnilsjgl~}rzpnrlms�gnijg
klmnopqnlogsip}}gmlng~jg}rp~}jgnlgnijg �mjoglogyoqirnjqngwlogvp{pzjsgojsx}nrmzgwol{g}pnjmngjoolos�grmqlmsrsnjmqrjsglog
l{rssrlmsgrmgnijgklmnopqng|lqx{jmns�gwlogvrwwjojmqjsg~jn�jjmgwrj}vg{jpsxoj{jmnsglogqlmvrnrlmsgpmvgnijgklmnopqng
|lqx{jmns�glogwlogmlmqlmwlo{rnrjsglwgnijgklmnopqng|lqx{jmnsgnlgptt}rqp~}jg}p�s�gsnpnxnjs�glovrmpmqjs�gqlvjs�gox}jsg
pmvgojzx}pnrlms�gpmvg}p�wx}glovjosglwgtx~}rqgpxnilornrjs�g
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XYZYZijklmjnopqrstqorjulsvvjuwxmryzumjsp{j{zrmtqjqlmj|or}~jwuzp�jqlmjnopqrstqor�uj�muqju}zvvjsp{jsqqmpqzop�jklm
nopqrstqorjulsvvj�mjuovmv�jrmuxopuz�vmj�or~jsp{jlsymjtopqrovjoymr~jtopuqrwtqzopj�mspu~j�mqlo{u~jqmtlpz�wmu~j
um�wmptmujsp{jxrotm{wrmujsp{j�orjtoor{zpsqzp�jsvvjxorqzopujo�jqlmj|or}jwp{mrjqlmjnopqrstq~jwpvmuujqlmjnopqrstqj
�otw�mpquj�zymjoqlmrjuxmtz�ztjzpuqrwtqzopujtoptmrpzp�jqlmumj�sqqmru�j��jqlmjnopqrstqj�otw�mpquj�zymjuxmtz�ztj
zpuqrwtqzopujtoptmrpzp�jtopuqrwtqzopj�mspu~j�mqlo{u~jqmtlpz�wmu~jum�wmptmujorjxrotm{wrmu~jqlmjnopqrstqorjulsvvj
mysvwsqmjqlmj�o�uzqmjus�mq�jqlmrmo�jsp{~jm�tmxqjsujuqsqm{j�mvo�~julsvvj�mj�wvv�jsp{juovmv�jrmuxopuz�vmj�orjqlmj�o�uzqmj
us�mq�jo�juwtlj�mspu~j�mqlo{u~jqmtlpz�wmu~jum�wmptmujorjxrotm{wrmu�j��jqlmjnopqrstqorj{mqmr�zpmujqlsqjuwtlj�mspu~j
�mqlo{u~jqmtlpz�wmu~jum�wmptmujorjxrotm{wrmuj�s�jpoqj�mjus�m~jqlmjnopqrstqorjulsvvj�zymjqz�mv�j�rzqqmpjpoqztmjqojqlmj
��pmrjsp{j�rtlzqmtqjsp{julsvvjpoqjxrotmm{j�zqljqlsqjxorqzopjo�jqlmj|or}j�zqlowqj�wrqlmrj�rzqqmpjzpuqrwtqzopuj�ro�j
qlmj�rtlzqmtq�j��jqlmjnopqrstqorjzujqlmpjzpuqrwtqm{j��jqlmj��pmrjzpj�rzqzp�jqojxrotmm{j�zqljqlmjrm�wzrm{j�mspu~j
�mqlo{u~jqmtlpz�wmu~jum�wmptmujorjxrotm{wrmuj�zqlowqjsttmxqsptmjo�jtlsp�mujxroxoum{j��jqlmjnopqrstqor~jqlmj��pmrj
ulsvvj�mjuovmv�jrmuxopuz�vmj�orjsp�jvouujorj{s�s�mjsrzuzp�juovmv�j�ro�jqloumj��pmr�rm�wzrm{j�mspu~j�mqlo{u~j
qmtlpz�wmu~jum�wmptmujorjxrotm{wrmu�jj

XYZYZ�jklmjnopqrstqorjulsvvj�mjrmuxopuz�vmjqojqlmj��pmrj�orjstqujsp{jo�zuuzopujo�jqlmjnopqrstqor�ujm�xvo�mmu~
�w�topqrstqorujsp{jqlmzrjs�mpqujsp{jm�xvo�mmu~jsp{joqlmrjxmruopujorjmpqzqzmujxmr�or�zp�jxorqzopujo�jqlmj|or}j�or~jorj
opj�mlsv�jo�~jqlmjnopqrstqorjorjsp�jo�jzquj�w�topqrstqoru�j

XYZYZYjklmjnopqrstqorjulsvvj�mjrmuxopuz�vmj�orjzpuxmtqzopjo�jxorqzopujo�j|or}jsvrms{�jxmr�or�m{jqoj{mqmr�zpmjqlsq
uwtljxorqzopujsrmjzpjxroxmrjtop{zqzopjqojrmtmzymjuw�um�wmpqj|or}�j

XYZ�[�e�c̀[edf[�eh_̀be�\
XYZ�Zij�pvmuujoqlmr�zumjxroyz{m{jzpjqlmjnopqrstqj�otw�mpqu~jqlmjnopqrstqorjulsvvjxroyz{mjsp{jxs�j�orjvs�or~
�sqmrzsvu~jm�wzx�mpq~jqoovu~jtopuqrwtqzopjm�wzx�mpqjsp{j�stlzpmr�~j�sqmr~jlmsq~jwqzvzqzmu~jqrspuxorqsqzop~jsp{joqlmrj
�stzvzqzmujsp{jumryztmujpmtmuusr�j�orjxroxmrjm�mtwqzopjsp{jto�xvmqzopjo�jqlmj|or}~j�lmqlmrjqm�xorsr�jorjxmr�spmpqj
sp{j�lmqlmrjorjpoqjzptorxorsqm{jorjqoj�mjzptorxorsqm{jzpjqlmj|or}�j

XYZ�Z�j��tmxqjzpjqlmjtsumjo�j�zporjtlsp�mujzpjqlmj|or}jswqlorz�m{j��jqlmj�rtlzqmtqjzpjsttor{sptmj�zqlj�mtqzopu
������jorj���~jqlmjnopqrstqorj�s�j�s}mjuw�uqzqwqzopujopv�j�zqljqlmjtopumpqjo�jqlmj��pmr~js�qmrjmysvwsqzopj��jqlmj
�rtlzqmtqjsp{jzpjsttor{sptmj�zqljsjnlsp�mj�r{mrjorjnopuqrwtqzopjnlsp�mj�zrmtqzym�j

XYZ�ZYjklmjnopqrstqorjulsvvjmp�ortmjuqrztqj{zutzxvzpmjsp{j�oo{jor{mrjs�op�jqlmjnopqrstqor�ujm�xvo�mmujsp{joqlmr
xmruopujtsrr�zp�jowqjqlmj|or}�jklmjnopqrstqorjulsvvjpoqjxmr�zqjm�xvo��mpqjo�jwp�zqjxmruopujorjxmruopujpoqjxroxmrv�j
u}zvvm{jzpjqsu}ujsuuz�pm{jqojqlm��j

XYZ�[�è èdh 
klmjnopqrstqorj�srrspqujqojqlmj��pmrjsp{j�rtlzqmtqjqlsqj�sqmrzsvujsp{jm�wzx�mpqj�wrpzulm{jwp{mrjqlmjnopqrstqj�zvvj
�mjo�j�oo{j�wsvzq�jsp{jpm�jwpvmuujqlmjnopqrstqj�otw�mpqujrm�wzrmjorjxmr�zqjoqlmr�zum�jklmjnopqrstqorj�wrqlmrj
�srrspqujqlsqjqlmj|or}j�zvvjtop�or�jqojqlmjrm�wzrm�mpqujo�jqlmjnopqrstqj�otw�mpqujsp{j�zvvj�mj�rmmj�ro�j{m�mtqu~j
m�tmxqj�orjqloumjzplmrmpqjzpjqlmj�wsvzq�jo�jqlmj|or}jqlmjnopqrstqj�otw�mpqujrm�wzrmjorjxmr�zq�j|or}~j�sqmrzsvu~jorj
m�wzx�mpqjpoqjtop�or�zp�jqojqlmumjrm�wzrm�mpqujulsvvj�mjtopuz{mrm{j{m�mtqzym�j�pvmuujtswum{j��jqlmjnopqrstqorjorjsj
uw�topqrstqorjsqjsp�jqzmr~jqlmjnopqrstqor�uj�srrspq�jm�tvw{mujrm�m{�j�orj{s�s�mjorj{m�mtqjtswum{j��js�wum~j
svqmrsqzopujqojqlmj|or}jpoqjm�mtwqm{j��jqlmjnopqrstqor~jz�xroxmrjorjzpuw��ztzmpqj�szpqmpsptm~jz�xroxmrjoxmrsqzop~jorj
por�svj�msrjsp{jqmsrjsp{jpor�svjwus�m�j��jrm�wzrm{j��jqlmj�rtlzqmtq~jqlmjnopqrstqorjulsvvj�wrpzuljusqzu�stqor�j
myz{mptmjsujqojqlmj}zp{jsp{j�wsvzq�jo�j�sqmrzsvujsp{jm�wzx�mpq�j

XYZ¡[he¢_\
klmjnopqrstqorjulsvvjxs�jusvmu~jtopuw�mr~jwumjsp{juz�zvsrjqs�muj�orjqlmj|or}jxroyz{m{j��jqlmjnopqrstqorjqlsqjsrmj
vm�svv�jmpstqm{j�lmpj�z{ujsrmjrmtmzym{jorjpm�oqzsqzopujtoptvw{m{~j�lmqlmrjorjpoqj�mqjm��mtqzymjorj�mrmv�jutlm{wvm{j
qoj�ojzpqojm��mtq�jklmjnopqrstqorjulsvvjto�xv�j�zqljqlmjrm�wzrm�mpqujo�jkzqvmj��~jnlsxqmrj�jo�jqlmj�owqljnsrovzpsj
no{mjo�j£s�u~jsujs�mp{m{~jrm�sr{zp�j�zqllov{zp�jqs�j�orjpoprmuz{mpqu~jm�xvo�mmu~jtopqrstqorujsp{juw�topqrstqoru�j

XYZ¤[̂_̀�bh\¥[¦__\¥[dchbg_\[edf[gc�̂�bedg_[�bh§[�e�\
XYZ¤Zij�pvmuujoqlmr�zumjxroyz{m{jzpjqlmjnopqrstqj�otw�mpqu~jqlmjnopqrstqorjulsvvjumtwrmjsp{jxs�j�orjjxmr�zqu~j�mmu~
vztmpumu~jsp{jzpuxmtqzopuj��j�oymrp�mpqjs�mptzmujpmtmuusr�j�orjxroxmrjm�mtwqzopjsp{jto�xvmqzopjo�jqlmj|or}jqlsqj
srmjtwuqo�srzv�jumtwrm{js�qmrjm�mtwqzopjo�jqlmjnopqrstqjsp{jvm�svv�jrm�wzrm{jsqjqlmjqz�mj�z{ujsrmjrmtmzym{jorj
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XYZ[\]̂\][X_̀a[XabcdYdèfcg_ĉX\̀\[̀h]\bỲijk̀lm̂n\Yg̀ik̀oYa\][X̀ipj̀[q̀\mỲo[c\m̀l̂g[b]X̂ l̀[dỲ[q̀r̂s_k̀̂_̀
t̂YXdYdk̀X[̀b[âb̀ZYXYĝb̀[g̀_nYa]̂b\ùvc]bd]XZ̀nYgt]\_̀̂gỲgYwc]gYd̀q[g̀_\̂\Ỳvc]bd]XZ_è

xyz{z|̀hmỲl[X\ĝa\[g̀_m̂bb̀a[tnbùs]\m̀̂Xd̀Z]}ỲX[\]aY_̀gYwc]gYd̀vù̂nnb]âvbỲb̂s_k̀_\̂\c\Y_k̀[gd]X̂XaY_k̀a[dY_k
gcbY_̀̂Xd̀gYZcb̂\][X_k̀̂Xd̀b̂sqcb̀[gdYg_̀[q̀ncvb]à̂c\m[g]\]Y_̀̂nnb]âvbỲ\[̀nYgq[gt̂XaỲ[q̀\mỲ~[g�è

xyz{zỳ�q̀\mỲl[X\ĝa\[g̀nYgq[gt_̀~[g�̀�X[s]XZ̀]\̀\[̀vỲa[X\ĝgù\[̀̂nnb]âvbỲb̂s_k̀_\̂\c\Y_k̀[gd]X̂XaY_k̀a[dY_k
gcbY_̀̂Xd̀gYZcb̂\][X_k̀[g̀b̂sqcb̀[gdYg_̀[q̀ncvb]à̂c\m[g]\]Y_k̀\mỲl[X\ĝa\[g̀_m̂bb̀̂__ctỲ̂nng[ng]̂\ỲgY_n[X_]v]b]\ù
q[g̀_cam̀~[g�̀̂Xd̀_m̂bb̀vŶg̀\mỲa[_\_̀̂\\g]vc\̂vbỲ\[̀a[ggYa\][Xè

xyz{z���������������������������������z̀�q̀\mỲl[X\ĝa\[g̀YXa[cX\Yg_̀a[Xd]\][X_̀̂\̀\mỲ_]\Ỳ\m̂\̀̂gỲ�i�̀_cv_cgq̂aY
[g̀[\mYgs]_Ỳa[XaŶbYd̀nmu_]âb̀a[Xd]\][X_̀\m̂\̀d]qqYg̀t̂\Yg]̂bbùqg[t̀\m[_Ỳ]Xd]â\Yd̀]X̀\mỲl[X\ĝa\̀�[actYX\_̀[g̀
���̀cX�X[sX̀nmu_]âb̀a[Xd]\][X_̀[q̀̂X̀cXc_ĉb̀X̂\cgYk̀\m̂\̀d]qqYg̀t̂\Yg]̂bbùqg[t̀\m[_Ỳ[gd]X̂g]bùq[cXd̀\[̀Y�]_\̀̂Xd̀
ZYXYĝbbùgYa[ZX]�Yd̀̂ _̀]XmYgYX\̀]X̀a[X_\gca\][X̀̂a\]}]\]Y_̀[q̀\mỲam̂ĝa\Yg̀ng[}]dYd̀q[g̀]X̀\mỲl[X\ĝa\̀�[actYX\_k̀
\mỲl[X\ĝa\[g̀_m̂bb̀ng[tn\bùng[}]dỲX[\]aỲ\[̀\mỲ�sXYg̀̂Xd̀\mỲ�gam]\Ya\̀vYq[gỲa[Xd]\][X_̀̂gỲd]_\cgvYd̀̂Xd̀]X̀
X[̀Y}YX\̀b̂\Yg̀\m̂X̀�ìd̂u_̀̂q\Yg̀q]g_\̀[v_Yg}̂XaỲ[q̀\mỲa[Xd]\][X_èhmỲ�gam]\Ya\̀s]bb̀ng[tn\bù]X}Y_\]Ẑ\Ỳ_cam̀
a[Xd]\][X_̀̂Xdk̀]q̀\mỲ�gam]\Ya\̀dY\Ygt]XY_̀\m̂\̀\mYùd]qqYg̀t̂\Yg]̂bbù̂Xd̀âc_Ỳ̂X̀]XagŶ_Ỳ[g̀dYagŶ_Ỳ]X̀\mỲ
l[X\ĝa\[g�_̀a[_\̀[qk̀[g̀\]tỲgYwc]gYd̀q[gk̀nYgq[gt̂XaỲ[q̀̂Xùn̂g\̀[q̀\mỲ~[g�k̀s]bb̀gYa[ttYXd̀̂ X̀Ywc]\̂vbỲ
d̂�c_\tYX\̀]X̀\mỲl[X\ĝa\̀oct̀[g̀l[X\ĝa\̀h]tYk̀[g̀v[\mè�q̀\mỲ�gam]\Ya\̀dY\Ygt]XY_̀\m̂\̀\mỲa[Xd]\][X_̀̂\̀\mỲ_]\Ỳ
ĝỲX[\̀t̂\Yg]̂bbùd]qqYgYX\̀qg[t̀\m[_Ỳ]Xd]â\Yd̀]X̀\mỲl[X\ĝa\̀�[actYX\_̀̂Xd̀\m̂\̀X[̀am̂XZỲ]X̀\mỲ\Ygt_̀[q̀\mỲ
l[X\ĝa\̀]_̀�c_\]q]Ydk̀\mỲ�gam]\Ya\̀_m̂bb̀ng[tn\bùX[\]qù\mỲ�sXYg̀̂Xd̀l[X\ĝa\[g̀]X̀sg]\]XZk̀_\̂\]XZ̀\mỲgŶ_[X_è�q̀
Y]\mYg̀n̂g\ùd]_nc\Y_̀\mỲ�gam]\Ya\�_̀dY\Ygt]X̂\][X̀[g̀gYa[ttYXd̂\][Xk̀\m̂\̀n̂g\ùt̂ ùng[aYYd̀̂ _̀ng[}]dYd̀]X̀�g\]abỲ
i�è̀

xyz{z�̀�qk̀]X̀\mỲa[cg_Ỳ[q̀\mỲ~[g�k̀\mỲl[X\ĝa\[g̀YXa[cX\Yg_̀mct̂ X̀gYt̂]X_̀[g̀gYa[ZX]�Y_̀\mỲY�]_\YXaỲ[q̀vcg]̂b
t̂g�Yg_k̀̂gam̂Y[b[Z]âb̀_]\Y_̀[g̀sY\b̂Xd_̀X[\̀]Xd]â\Yd̀]X̀\mỲl[X\ĝa\̀�[actYX\_k̀\mỲl[X\ĝa\[g̀_m̂bb̀]ttYd]̂\Ybù
_c_nYXd̀̂Xù[nYĝ\][X_̀\m̂\̀s[cbd̀̂qqYa\̀\mYt̀ X̂d̀_m̂bb̀X[\]qù\mỲ�sXYg̀̂Xd̀�gam]\Ya\è�n[X̀gYaY]n\̀[q̀_cam̀
X[\]aYk̀\mỲ�sXYg̀_m̂bb̀ng[tn\bù\̂�Ỳ̂Xù̂a\][X̀XYaY__̂gù\[̀[v\̂]X̀Z[}YgXtYX\̂b̀̂c\m[g]�̂\][X̀gYwc]gYd̀\[̀gY_ctỲ
\mỲ[nYĝ\][X_èhmỲl[X\ĝa\[g̀_m̂bb̀a[X\]XcỲ\[̀_c_nYXd̀_cam̀[nYĝ\][X_̀cX\]b̀[\mYgs]_Ỳ]X_\gca\Yd̀vù\mỲ�sXYg̀vc\̀
_m̂bb̀a[X\]XcỲs]\m̀̂bb̀[\mYg̀[nYĝ\][X_̀\m̂\̀d[̀X[\̀̂qqYa\̀\m[_ỲgYt̂]X_̀[g̀qŶ\cgY_è�d�c_\tYX\_̀]X̀\mỲl[X\ĝa\̀oct̀
X̂d̀l[X\ĝa\̀h]tỲ̂g]_]XZ̀qg[t̀\mỲY�]_\YXaỲ[q̀_cam̀gYt̂]X_̀[g̀qŶ\cgY_̀t̂ ùvỲt̂dỲ̂_̀ng[}]dYd̀]X̀�g\]abỲ e¡e¡è

xyz¢�£¤¤¥¦£§�̈©
xyz¢zª̀hmỲl[X\ĝa\[g̀_m̂bb̀]XabcdỲ]X̀\mỲl[X\ĝa\̀oct̀ b̂b̀̂bb[ŝXaY_̀_\̂\Yd̀]X̀\mỲl[X\ĝa\̀�[actYX\_è�\Yt_
a[}YgYd̀vù̂bb[ŝXaY_̀_m̂bb̀vỲ_cnnb]Yd̀q[g̀_cam̀̂t[cX\_̀̂Xd̀vù_cam̀nYg_[X_̀[g̀YX\]\]Y_̀̂_̀\mỲ�sXYg̀t̂ ùd]gYa\k̀
vc\̀\mỲl[X\ĝa\[g̀_m̂bb̀X[\̀vỲgYwc]gYd̀\[̀Ytnb[ùnYg_[X_̀[g̀YX\]\]Y_̀\[̀sm[t̀\mỲl[X\ĝa\[g̀m̂_̀gŶ_[X̂vbỲ
[v�Ya\][Xè

xyz¢z|̀�XbY__̀[\mYgs]_Ỳng[}]dYd̀]X̀\mỲl[X\ĝa\̀�[actYX\_k
zª̀ �bb[ŝXaY_̀_m̂bb̀a[}Yg̀\mỲa[_\̀\[̀\mỲl[X\ĝa\[g̀[q̀t̂\Yg]̂b_̀̂Xd̀Ywc]ntYX\̀dYb]}YgYd̀̂ \̀\mỲ_]\Ỳ̂Xd̀

b̂b̀gYwc]gYd̀\̂�Y_k̀bY__̀̂nnb]âvbỲ\ĝdỲd]_a[cX\_«̀
z|̀ l[X\ĝa\[g�_̀a[_\_̀q[g̀cXb[̂d]XZ̀̂Xd̀m̂Xdb]XZ̀̂ \̀\mỲ_]\Yk̀b̂v[gk̀]X_\̂bb̂\][X̀a[_\_k̀[}YgmŶdk̀ng[q]\̀̂Xd̀

[\mYg̀Y�nYX_Y_̀a[X\Ytnb̂\Yd̀q[g̀_\̂\Yd̀̂bb[ŝXaỲ̂t[cX\_̀_m̂bb̀vỲ]XabcdYd̀]X̀\mỲl[X\ĝa\̀oct̀vc\̀
X[\̀]X̀\mỲ̂bb[ŝXaY_«̀̂Xd̀

zỳ ~mYXY}Yg̀a[_\_̀̂gỲt[gỲ\m̂X̀[g̀bY__̀\m̂X̀̂bb[ŝXaY_k̀\mỲl[X\ĝa\̀oct̀_m̂bb̀vỲ̂d�c_\Yd̀
âa[gd]XZbùvùlm̂XZỲ�gdYgèhmỲ̂t[cX\̀[q̀\mỲlm̂XZỲ�gdYg̀_m̂bb̀gYqbYa\̀\mỲd]qqYgYXaỲvY\sYYX̀
â\ĉb̀a[_\_k̀̂_̀d[actYX\Yd̀vù]X}[]aY_k̀̂Xd̀\mỲ̂bb[ŝXaY_̀cXdYg̀oYa\][X̀¡epe�eiè

xyz¢zỳ¬ \̂Yg]̂b_̀̂Xd̀Ywc]ntYX\̀cXdYg̀̂X̀̂bb[ŝXaỲ_m̂bb̀vỲ_YbYa\Yd̀vù\mỲ�sXYg̀s]\m̀gŶ_[X̂vbỲng[tn\XY__e

xyz�©�®̈ °̄§±̈§²̈§±
xyzzª̀hmỲl[X\ĝa\[g̀_m̂bb̀Ytnb[ù̂ à[tnY\YX\̀_cnYg]X\YXdYX\k̀̂aaYn\̂vbỲ\[̀\mỲ�sXYgk̀̂Xd̀XYaY__̂gù̂__]_\̂X\_
sm[̀_m̂bb̀vỲ]X̀̂\\YXd̂XaỲ̂\̀\mỲfg[�Ya\̀_]\Ỳdcg]XZ̀nYgq[gt̂XaỲ[q̀\mỲ~[g�èhmỲ_cnYg]X\YXdYX\̀_m̂bb̀gYngY_YX\̀\mỲ
l[X\ĝa\[gk̀̂Xd̀a[ttcX]â\][X_̀Z]}YX̀\[̀\mỲ_cnYg]X\YXdYX\̀_m̂bb̀vỲ̂_̀v]Xd]XZ̀̂ _̀]q̀Z]}YX̀\[̀\mỲl[X\ĝa\[gè̀

xyzz|̀hmỲl[X\ĝa\[gk̀̂_̀_[[X̀̂ _̀nĝa\]âvbỲ̂q\Yg̀̂ŝgd̀[q̀\mỲl[X\ĝa\k̀_m̂bb̀qcgX]_m̀]X̀sg]\]XZ̀\[̀\mỲ�sXYg̀\mY
X̂tỲ̂Xd̀wĉb]q]â\][X_̀[q̀̂ ǹg[n[_Yd̀_cnYg]X\YXdYX\èhmỲ�sXYg̀t̂ ùgYnbùs]\m]X̀i³̀d̂u_̀\[̀\mỲl[X\ĝa\[g̀]X̀

µ́¶µ¶·̧ µ̧¹
µº»́¼»́µ¶½¾¶̧¿¶¹¿¼½
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XYZ[Z\]̂_[̀[Z\]̂Xab[abŶ[ab̂cX\bŶà_̂Yb̀_d\̀efb̂degbh[Zd\̂[d̂[ab̂iYdid_bĵ_kibYZ\[b\jb\[l̂m̀ZfkYb̂dn̂[ab̂cX\bŶ[d̂
YbifôXZ[aZ\̂[ab̂pq̂j̀ôibYZdĵ_àff̂hd\_[Z[k[b̂\d[Zhb̂dn̂\d̂Yb̀_d\̀efb̂degbh[Zd\l̂̂

rstutŝvab̂wd\[Ỳh[dŶ_àff̂\d[̂bxifdồ îYdid_bĵ_kibYZ\[b\jb\[̂[d̂Xadx̂[ab̂cX\bŶdŶyYhaZ[bh[̂à_̂x̀jb
Yb̀_d\̀efb̂̀\ĵ[Zxbfôdegbh[Zd\l̂vab̂wd\[Ỳh[dŶ_àff̂\d[Znô[ab̂cX\bYẑZ\̂XYZ[Z\]ẑdn̂̀\ôiYdid_bĵhà\]b̂Z\̂[ab̂
_kibYZ\[b\jb\[ẑZ\hfkjZ\]̂[ab̂Yb̀_d\̂[abYbndYbẑiYZdŶ[d̂x̀{Z\]̂_khâhà\]bl̂vab̂wd\[Ỳh[dŶ_àff̂\d[̂hà\]b̂[ab̂
_kibYZ\[b\jb\[̂XZ[adk[̂[ab̂cX\bY|_̂hd\_b\[ẑXaZhâ_àff̂\d[̂k\Yb̀_d\̀efôeb̂XZ[aabfĵdŶjbf̀objl̂̂

rst}~������������������������������������
rst}~t}̂vab̂wd\[Ỳh[dYẑiYdxi[fồn[bŶebZ\]̂̀ X̀Yjbĵ[ab̂wd\[Ỳh[ẑ_àff̂iYbìYb̂̀\ĵ_kexZ[̂ndŶ[ab̂cX\bY|_̂̀\j
yYhaZ[bh[|_̂Z\ndYx̀[Zd\̂̀ ŵd\[Ỳh[dY|_̂hd\_[Ykh[Zd\̂_habjkfb̂ndŶ[ab̂�dY{l̂vab̂_habjkfb̂_àff̂\d[̂b�hbbĵ[Zxb̂fZxZ[_̂
hkYYb\[̂k\jbŶ[ab̂wd\[Ỳh[̂�dhkxb\[_ẑ_àff̂eb̂Yb�Z_bĵ̀ [̂̀iiYdiYZ̀[b̂Z\[bY�̀f_̂̀_̂Yb�kZYbĵeô[ab̂hd\jZ[Zd\_̂dn̂[ab̂
�dY{̂̀\ĵ�Ydgbh[ẑ_àff̂eb̂Ybf̀[bĵ[d̂[ab̂b\[ZYb̂�Ydgbh[̂[d̂[ab̂b�[b\[̂Yb�kZYbĵeô[ab̂wd\[Ỳh[̂�dhkxb\[_ẑ̀\ĵ_àff̂
iYd�Zjb̂ndŶb�ibjZ[Zdk_̂̀\ĵiỲh[Zh̀efb̂b�bhk[Zd\̂dn̂[ab̂�dY{l̂

rst}~t�̂vab̂wd\[Ỳh[dŶ_àff̂iYbìYb̂̀ _̂kexZ[[̀f̂_habjkfbẑiYdxi[fồn[bŶebZ\]̂̀ X̀Yjbĵ[ab̂wd\[Ỳh[̂̀\ĵ[abYb̀n[bY
_̀̂\bhb__̀Yô[d̂x̀Z\[̀Z\̂̀ ĥkYYb\[̂_kexZ[[̀f̂_habjkfbẑ̀\ĵ_àff̂_kexZ[̂[ab̂_habjkfb�_�̂ndŶ[ab̂yYhaZ[bh[|_̂̀iiYd�̀fl̂
vab̂yYhaZ[bh[|_̂̀iiYd�̀f̂_àff̂\d[̂k\Yb̀_d\̀efôeb̂jbf̀obĵdŶXZ[aabfjl̂vab̂_kexZ[[̀f̂_habjkfb̂_àff̂�p�̂eb̂
hddYjZ\̀[bĵXZ[â[ab̂wd\[Ỳh[dY|_̂hd\_[Ykh[Zd\̂_habjkfbẑ̀\ĵ���̂̀ffdX̂[ab̂yYhaZ[bh[̂Yb̀_d\̀efb̂[Zxb̂[d̂Yb�ZbX̂
_kexZ[[̀f_l̂�n̂[ab̂wd\[Ỳh[dŶǹZf_̂[d̂_kexZ[̂̀ _̂kexZ[[̀f̂_habjkfbẑ[ab̂wd\[Ỳh[dŶ_àff̂\d[̂eb̂b\[Z[fbĵ[d̂̀\ôZ\hYb̀_b̂
Z\̂wd\[Ỳh[̂�kx̂dŶb�[b\_Zd\̂dn̂wd\[Ỳh[̂vZxb̂è_bĵd\̂[ab̂[Zxb̂Yb�kZYbĵndŶYb�ZbX̂dn̂_kexZ[[̀f_l̂

rst}~tŝyjjZ[Zd\̀f̂Yb�kZYbxb\[_ẑZn̂̀\oẑndŶ[ab̂hd\_[Ykh[Zd\_̂_habjkfb̂̀Yb̂̀_̂ndffdX_�
����� ¡¢£¤¡¥¦¡§̈ ©̈¥�§¢©�¡ª£¡ª�¥«¡�£¬ª§�ª®®¡

v̂ab̂hd\_[Ykh[Zd\̂_habjkfb̂_àff̂eb̂Z\̂̀ ĵb[̀ZfbĵiYbhbjb\hb̄_[ofb̂hYZ[Zh̀f̂ì[âx̀ \̀]bxb\[̂�w�°�̂dŶiYZx̀�bỲ̄
[oib̂ndYx̀ [̂_̀[Z_ǹh[dYô[d̂[ab̂cX\bŶ̀\ĵ[ab̂yYhaZ[bh[̂[à[̂_àff̂̀f_d̂�p�̂iYd�Zjb̂̀ ]̂ỲiaZĥYbiYb_b\[̀[Zd\̂dn̂̀ff̂
h̀[Z�Z[Zb_̂̀\ĵb�b\[_̂[à[̂XZff̂dhhkŶjkYZ\]̂ibYndYx̀\hb̂dn̂[ab̂XdY{±̂���̂Zjb\[Znôb̀hâià_b̂dn̂hd\_[Ykh[Zd\̂̀\ĵ
dhhkì\ho±̂̀\ĵ�²�̂_b[̂ndY[âj̀[b_̂[à[̂̀Yb̂hYZ[Zh̀f̂Z\̂b\_kYZ\]̂[ab̂[Zxbfồ\ĵdYjbYfôhdxifb[Zd\̂dn̂[ab̂�dY{̂Z\̂
h̀hdYj̀\hb̂XZ[â[ab̂Yb�kZYbxb\[_̂dn̂[ab̂wd\[Ỳh[̂�dhkxb\[_̂�abYbZ\̀n[bŶYbnbYYbĵ[d̂̀ _̂³°Zfb_[d\b̂�̀[b_́�l̂µid\̂
Yb�ZbX̂ \̀ĵ̀hhbi[̀\hb̂eô[ab̂cX\bŶ̀\ĵ[ab̂yYhaZ[bh[̂dn̂[ab̂°Zfb_[d\b̂�̀[b_ẑ[ab̂hd\_[Ykh[Zd\̂_habjkfb̂_àff̂eb̂
jbbxbĵìY[̂dn̂[ab̂wd\[Ỳh[̂�dhkxb\[_̂̀\ĵ̀[[̀habĵ[d̂[ab̂y]Ybbxb\[̂̀_̂¶�aZeZ[̂³yĺ̂ �̂n̂\d[̂̀hhbi[bjẑ[ab̂
hd\_[Ykh[Zd\̂_habjkfb̂_àff̂eb̂iYdxi[fôYb�Z_bĵeô[ab̂wd\[Ỳh[dŶZ\̂̀hhdYj̀\hb̂XZ[â[ab̂Ybhdxxb\j̀[Zd\_̂dn̂[ab̂
cX\bŶ̀\ĵ[ab̂yYhaZ[bh[̂̀\ĵYb_kexZ[[bĵndŶ̀hhbi[̀\hbl̂vab̂wd\[̀h[dŶ_àff̂xd\Z[dŶ[ab̂iYd]Yb__̂dn̂[ab̂�dY{̂ndŶ
hd\ndYx̀\hb̂XZ[â[ab̂Yb�kZYbxb\[_̂dn̂[ab̂hd\_[Ykh[Zd\̂_habjkfb̂̀\ĵ_àff̂iYdxi[fồj�Z_b̂[ab̂cX\bŶdn̂̀\ôjbf̀o_̂
dŶid[b\[Z̀f̂jbf̀o_l̂�ab\b�bŶ[ab̂̀iiYd�bĵhd\_[Ykh[Zd\̂_habjkfb̂\d̂fd\]bŶYbnfbh[_̂̀h[k̀f̂hd\jZ[Zd\_̂̀\ĵiYd]Yb__̂
dn̂[ab̂XdY{̂dŶ[ab̂wd\[Ỳh[̂vZxb̂Z_̂xdjZnZbĵZ\̂̀hhdYj̀\hb̂XZ[â[ab̂[bYx_̂dn̂[ab̂wd\[Ỳh[̂�dhkxb\[_ẑ[ab̂
wd\[Ỳh[dŶ_àff̂kij̀[b̂[ab̂̀hhbi[bĵhd\_[Ykh[Zd\̂_habjkfb̂[d̂Ybnfbh[̂_khâhd\jZ[Zd\_l̂�\̂[ab̂b�b\[̂̀\ôiYd]Yb__̂
YbidY[̂Z\jZh̀[b_̂̀\ôjbf̀o_ẑ[ab̂wd\[Ỳh[dŶ_àff̂iYdid_b̂̀\̂̀nnZYx̀[Z�b̂if̀\̂[d̂hdYYbh[̂[ab̂jbf̀oẑZ\hfkjZ\]̂d�bY[Zxb̂
\̀j·dŶ̀jjZ[Zd\̀f̂f̀edYẑZn̂\bhb__̀Yol̂�\̂\d̂b�b\[̂_àff̂̀\ôiYd]Yb__̂YbidY[̂hd\_[Z[k[b̂̀ \̂̀jgk_[xb\[̂Z\̂[ab̂wd\[Ỳh[̂
vZxbẑ̀\ô°Zfb_[d\b̂�̀[bẑdŶ[ab̂wd\[Ỳh[̂�kx̂k\fb__̂̀\ô_khầjgk_[xb\[̂Z_̂̀]Ybbĵ[d̂eô[ab̂cX\bŶ̀\ĵ
k̀[adYZ̧bĵikY_k̀\[̂[d̂wà\]b̂cYjbYl̂̂̂

rst}~t¹̂vab̂cX\bY|_̂Yb�ZbX̂ \̀ĵ̀hhbi[̀\hb̂dn̂[ab̂wd\[Ỳh[dY|_̂_habjkfb̂Z_̂\d[̂hd\jkh[bĵndŶ[ab̂ikYid_b̂dn̂bZ[abY
jb[bYxZ\Z\]̂Z[_̂̀hhkỲhồ\ĵhdxifb[b\b__̂dŶ̀iiYd�Z\]̂[ab̂hd\_[Ykh[Zd\̂xb̀\_ẑxb[adj_ẑ[bha\Z�kb_ẑ_b�kb\hb_̂dŶ
iYdhbjkYb_l̂vab̂cX\bY|_̂̀iiYd�̀f̂_àff̂\d[̂YbfZb�b̂[ab̂wd\[Ỳh[dŶdn̂̀\ôdefZ]̀[Zd\_l̂µ\fb__̂b�iYb__fồjjYb__bĵZ\̂
`̂°djZnZh̀[Zd\ẑ[ab̂cX\bYº_̂̀iiYd�̀f̂dn̂̀ _̂habjkfb̂_àff̂\d[̂hà\]b̂[ab̂wd\[Ỳh[̂vZxbl̂

rst}}�����»�����������»¼���������������
vab̂wd\[Ỳh[dŶ_àff̂x̀Z\[̀Z\̂̀ [̂[ab̂_Z[b̂ndŶ[ab̂cX\bŶd\b̂hdiôdn̂[ab̂�ỲXZ\]_ẑ�ibhZnZh̀[Zd\_ẑyjjb\j̀ẑwà\]b̂
cYjbY_̂̀\ĵd[abŶ°djZnZh̀[Zd\_ẑZ\̂]ddĵdYjbŶ̀\ĵx̀Y{bĵhkYYb\[fô[d̂Z\jZh̀[b̂nZbfĵhà\]b_̂̀\ĵ_bfbh[Zd\_̂x̀jb̂
jkYZ\]̂hd\_[Ykh[Zd\ẑ̀\ĵd\b̂hdiôdn̂̀iiYd�bĵ�adî�ỲXZ\]_ẑ�Ydjkh[̂�̀ [̀ẑ�̀xifb_̂̀\ĵ_ZxZf̀ŶYb�kZYbĵ
_kexZ[[̀f_l̂vab_b̂_àff̂eb̂̀�̀Zf̀efb̂[d̂[ab̂yYhaZ[bh[̂̀\ĵ_àff̂eb̂jbfZ�bYbĵ[d̂[ab̂yYhaZ[bh[̂ndŶ_kexZ[[̀f̂[d̂[ab̂
cX\bŶkid\̂hdxifb[Zd\̂dn̂[ab̂�dY{̂̀ _̂̀ ŶbhdYĵdn̂[ab̂�dY{̂̀ _̂hd\_[Ykh[bjl̂̂
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WXYZ[\]̂_̀\abcdefg]h\̀b_aijk\ackc\cfa\]cl̀mn]
WXYZ[YZopqrsotuvwxyz{ovu|o}uvwxyz{~o}xvzuv�{~o{�q|}��|{ovy}or�q|uo}v�vo{s|�xv���osu|svu|}o�ruo�q|o�ru�o��o�q|
�ry�uv��ruoruovop���ry�uv��ru~op���{���ry�uv��ru~o�vy��v���u|u~o{�ss�x|uoruo}x{�ux���ruo�rox���{�uv�|o{r�|osru�xryor�o
�q|o�ru��o

WXYZ[Y[o�ur}���otv�vovu|ox���{�uv�xry{~o{�vy}vu}o{�q|}��|{~os|u�ru�vy�|o�qvu�{~oxy{�u���xry{~o�ur�q�u|{~o}xvzuv�{ovy}
r�q|uoxy�ru�v�xryo��uyx{q|}o��o�q|o�ry�uv��ruo�rox���{�uv�|o�v�|uxv�{oruo|��xs�|y�o�ruo{r�|osru�xryor�o�q|o�ru��o

WXYZ[YXopv�s�|{ovu|osq�{x�v�o|�v�s�|{o�qv�ox���{�uv�|o�v�|uxv�{~o|��xs�|y�oruowru��vy{qxsovy}o|{�v��x{qo{�vy}vu}{
��owqx�qo�q|o�ru�owx��o�|o��}z|}�o

WXYZ[Y�opqrsotuvwxyz{~o�ur}���otv�v~opv�s�|{ovy}o{x�x�vuo{���x��v�{ovu|oyr�o�ry�uv��otr���|y�{�o�q|xuos�usr{|ox{
�ro}|�ry{�uv�|o�q|owv�o��owqx�qo�q|o�ry�uv��ruosursr{|{o�ro�ry�ru�o�ro�q|oxy�ru�v�xryozx�|yovy}o�q|o}|{xzyo
�ry�|s�o|�su|{{|}oxyo�q|o�ry�uv��otr���|y�{o�ruo�qr{|osru�xry{or�o�q|o�ru�o�ruowqx�qo�q|o�ry�uv��otr���|y�{o
u|��xu|o{���x��v�{�o�|�x|wo��o�q|o�u�qx�|��ox{o{���|��o�ro�q|o�x�x�v�xry{or�op|��xryo������o�y�ru�v�xryv�o{���x��v�{o
�sryowqx�qo�q|o�u�qx�|��ox{oyr�o|�s|��|}o�ro�v�|ou|{sry{x�|ov��xryo�v�o�|o{rox}|y�x�x|}oxyo�q|o�ry�uv��otr���|y�{�o
p���x��v�{o�qv�ovu|oyr�ou|��xu|}o��o�q|o�ry�uv��otr���|y�{o�v�o�|ou|��uy|}o��o�q|o�u�qx�|��owx�qr��ov��xry�o

WXYZ[Y�o�q|o�ry�uv��ruo{qv��ou|�x|wo�ruo�r�s�xvy�|owx�qo�q|o�ry�uv��otr���|y�{~ovssur�|ovy}o{���x�o�ro�q|
�u�qx�|��opqrsotuvwxyz{~o�ur}���otv�v~opv�s�|{ovy}o{x�x�vuo{���x��v�{ou|��xu|}o��o�q|o�ry�uv��otr���|y�{oxyo
v��ru}vy�|owx�qo�q|o{���x��v�o{�q|}��|ovssur�|}o��o�q|o�u�qx�|��oru~oxyo�q|ov�{|y�|or�ovyovssur�|}o{���x��v�o
{�q|}��|~owx�qou|v{ryv��|osur�s�y|{{ovy}oxyo{��qo{|��|y�|ov{o�ro�v�{|oyro}|�v�oxyo�q|o�ru�oruoxyo�q|ov��x�x�x|{or�o
�q|o�wy|uoruor�o{|svuv�|o�ry�uv��ru{�o

WXYZ[Y�YZo�q|o�xu|o{suxy��|uo{qrso}uvwxyz{o{qv��o�|osu|svu|}o��ovo�x�|y{|}o�xu|o{suxy��|uo�ry�uv��ruovy}o{qv��
v���uv�|��ou|��|��ov���v�o�ry}x�xry{ov��|��xyzo�q|ou|��xu|}o�v�r��or�o�q|o�xu|o{suxy��|uo{�{�|��o�q|o�xu|o{suxy��|uo
�ry�uv��ruo{qv��o�|u�x��o�q|ov���uv��or�oqx{o{qrso}uvwxyz{osuxruo�ro{���x��xyzo�q|�o�ruou|�x|wovy}ovssur�v��o�q|o�xu|o
{suxy��|uo{qrso}uvwxyz{o{qv��o�|ou|�x|w|}ovy}ovssur�|}o��o�q|o�u�qx�|���{o|yzxy||uor�ou|�ru}owqr~o�sryovssur�xyzo
�q|o{suxy��|uo{qrso}uvwxyz{owx��o{���x�o�q|�o�ro�q|op�v�|o�xu|o�vu{qv�o�ruou|�x|wovy}ovssur�v��o�o�rs�or�o�q|o{qrso
}uvwxyz{owx��ov�{ro�|o{|y�o�ro�p�o�ruoxy�ru�v�xry�o�q|o�u�qx�|���{o|yzxy||uor�ou|�ru}owx��o{���x�ovo�rs�or�o�q|op�v�|o
�xu|o�vu{qv��{ovssur�v�o�|��|uo�ro�q|o�ry�uv��ru~o�u�qx�|��~ovy}o�p��o�y�|{{ov��qrux |}oxyowux�xyzo��o�p�~oy|x�q|uo
�q|o�ry�uv��ruoyruo{���ry�uv��ruov�ovy�o�x|uo{qv��o{���x�o�q|o�xu|o{suxy��|uo{qrso}uvwxyz{o}xu|����o�ro�q|op�v�|o�xu|o
�vu{qv�o�ruovssur�v��o

WXYZ[Y¡o¢�o{���x��xyzopqrsotuvwxyz{~o�ur}���otv�v~opv�s�|{ovy}o{x�x�vuo{���x��v�{~o�q|o�ry�uv��ruou|su|{|y�{o�r
�q|o�wy|uovy}o�u�qx�|��o�qv�o�q|o�ry�uv��ruoqv{o£¤¥ou|�x|w|}ovy}ovssur�|}o�q|�~o£�¥o}|�|u�xy|}ovy}o�|ux�x|}o
�v�|uxv�{~o�x|�}o�|v{�u|�|y�{ovy}o�x|�}o�ry{�u���xryo�ux�|uxvou|�v�|}o�q|u|�r~oruowx��o}ro{rovy}o£¦¥o�q|��|}ovy}o
�rru}xyv�|}o�q|oxy�ru�v�xryo�ry�vxy|}owx�qxyo{��qo{���x��v�{owx�qo�q|ou|��xu|�|y�{or�o�q|o�ru�ovy}or�o�q|o�ry�uv��o
tr���|y�{�o

WXYZ[Y§o�q|o�ry�uv��ruo{qv��os|u�ru�oyrosru�xryor�o�q|o�ru�o�ruowqx�qo�q|o�ry�uv��otr���|y�{ou|��xu|o{���x��v�
vy}ou|�x|wor�opqrsotuvwxyz{~o�ur}���otv�v~opv�s�|{oruo{x�x�vuo{���x��v�{o�y�x�o�q|ou|{s|��x�|o{���x��v�oqv{o�||yo
vssur�|}o��o�q|o�u�qx�|���o

WXYZ[Ÿo�q|o�ru�o{qv��o�|oxyov��ru}vy�|owx�qovssur�|}o{���x��v�{o|��|s�o�qv�o�q|o�ry�uv��ruo{qv��oyr�o�|ou|�x|�|}or�
u|{sry{x�x�x��o�ruo}|�xv�xry{o�ur�ou|��xu|�|y�{or�o�q|o�ry�uv��otr���|y�{o��o�q|o�u�qx�|���{ovssur�v�or�opqrso
tuvwxyz{~o�ur}���otv�v~opv�s�|{oruo{x�x�vuo{���x��v�{o�y�|{{o�q|o�ry�uv��ruoqv{o{s|�x�x�v���oxy�ru�|}o�q|o�u�qx�|��o
xyowux�xyzor�o{��qo}|�xv�xryov�o�q|o�x�|or�o{���x��v�ovy}o£¤¥o�q|o�u�qx�|��oqv{ozx�|yowux��|yovssur�v�o�ro�q|o{s|�x�x�o
}|�xv�xryov{ovo�xyruo�qvyz|oxyo�q|o�ru�~oruo£�¥ovo�qvyz|o�u}|uoruo�ry{�u���xryo�qvyz|otxu|��x�|oqv{o�||yox{{�|}o
v��qrux xyzo�q|o}|�xv�xry�o�q|o�ry�uv��ruo{qv��oyr�o�|ou|�x|�|}or�ou|{sry{x�x�x��o�ruo|uuru{oruor�x{{xry{oxyopqrso
tuvwxyz{~o�ur}���otv�v~opv�s�|{oruo{x�x�vuo{���x��v�{o��o�q|o�u�qx�|���{ovssur�v�o�q|u|r��o

WXYZ[Y©o�q|o�ry�uv��ruo{qv��o}xu|��o{s|�x�x�ov��|y�xry~oxyowux�xyzoruoryou|{���x��|}opqrsotuvwxyz{~o�ur}���otv�v~
pv�s�|{oruo{x�x�vuo{���x��v�{~o�rou|�x{xry{or�q|uo�qvyo�qr{|ou|��|{�|}o��o�q|o�u�qx�|��oryosu|�xr�{o{���x��v�{�o�yo�q|o
v�{|y�|or�o{��qowux��|yoyr�x�|~o�q|o�u�qx�|���{ovssur�v�or�ovou|{���x{{xryo{qv��oyr�ovss��o�ro{��qou|�x{xry{�o
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�W�

XYZ[\Z[]̂_̀âbcdefghecf̂ìgjĵdcêkâfalmnfaôeĉpfcqnoâpfcraiincdgĵiafqnhaîègêhcdienemeâèâpfghenhâcr
gfh̀neahemfâcf̂adsndaafndŝmdjaiîimh̀ îafqnhaîgfâipahnrnhgjjt̂falmnfaôkt̂èâbcdefghêuchmvadeîrcf̂ĝpcfencd̂cr̂
èâwcfx̂cf̂mdjaiîèâbcdefghecf̂daaoîeĉpfcqnoâimh̀ îafqnhaînd̂cfoaf̂eĉhgfft̂cmêèâbcdefghecfyî
faipcdinknjnenaîrcf̂hcdiefmhencd̂vagdiẑvaècoiẑeah̀dnlmaiẑialmadhaîgdôpfchaomfai{̂_̀âbcdefghecf̂ìgjĵdcêkâ
falmnfaôeĉpfcqnoâpfcraiincdgĵiafqnhaînd̂qncjgencd̂cr̂gppjnhgkjâjg|{̂}r̂pfcraiincdgĵoainsd̂iafqnhaîcf̂
hafenrnhgencdîkt̂ĝoainsd̂pfcraiincdgĵfajgeaôeĉitieaviẑvgeafngjîcf̂almnpvadêgfâipahnrnhgjjt̂falmnfaôcr̂èâ
bcdefghecf̂kt̂èâbcdefghêuchmvadeiẑèâ~|daf̂gdôèâ�fh̀neahê|njĵipahnrt̂gjĵpafrcfvgdhâgdôoainsd̂hfneafnĝ
ègêimh̀ îafqnhaîvmiêigenirt{̂_̀âbcdefghecf̂ìgjĵhgmiâimh̀ îafqnhaîcf̂hafenrnhgencdîeĉkâpfcqnoaôkt̂ĝ
pfcpafjt̂jnhadiaôoainsd̂pfcraiincdgjẑ|̀ ĉìgjĵhcvpjt̂|nè̂fagicdgkjâfalmnfavadeîcr̂èâ~|daf̂fasgfondŝ
lmgjnrnhgencdîgdôndimfgdhâgdô|̀ciâinsdgemfâgdôiagĵìgjĵgppagf̂cd̂gjĵofg|ndsiẑhgjhmjgencdiẑipahnrnhgencdiẑ
hafenrnhgencdiẑ�̀cp̂ufg|ndsîgdôcèaf̂imkvneegjîpfapgfaôkt̂imh̀ p̂fcraiincdgj{̂�̀cp̂ufg|ndsîgdôcèaf̂
imkvneegjîfajgeaôeĉèâwcfx̂oainsdaôcf̂hafenrnaôkt̂imh̀ p̂fcraiincdgjẑnr̂pfapgfaôkt̂cèafiẑìgjĵkagf̂imh̀^
pfcraiincdgjyî|fneead̂gppfcqgĵ|̀ad̂imkvneeaôeĉèâ�fh̀neahe{̂_̀â~|daf̂gdôèâ�fh̀neahêìgjĵkâadenejaôeĉ
fajt̂mpcd̂èâgoalmghtẑghhmfght̂gdôhcvpjaeadaiîcr̂èâiafqnhaiẑhafenrnhgencdîgdôgppfcqgjîpafrcfvaôcf̂
pfcqnoaôkt̂imh̀ ôainsd̂pfcraiincdgjiẑpfcqnoaôèâ~|daf̂gdô�fh̀neahềgqâipahnrnaôeĉèâbcdefghecf̂gjĵ
pafrcfvgdhâgdôoainsd̂hfneafnĝègêimh̀ îafqnhaîvmiêigenirt{̂�mfimgdêeĉènî�ahencd̂�{��{��ẑèâ�fh̀neahê|njĵ
faqna|ẑgppfcqâcf̂egxâcèaf̂gppfcpfngeâghencd̂cd̂imkvneegjîcdjt̂rcf̂èâjnvneaôpmfpciâcr̂h̀ahxndŝrcf̂
hcdrcfvgdhâ|nè̂ndrcfvgencd̂snqad̂gdôèâoainsd̂hcdhapêa�pfaiiaônd̂èâbcdefghêuchmvadei{̂_̀âbcdefghecf̂
ìgjĵdcêkâfaipcdinkjârcf̂èâgoalmght̂cr̂èâpafrcfvgdhâgdôoainsd̂hfneafnĝipahnrnaônd̂èâbcdefghê
uchmvadei{̂

XYZ[Y������������
XYZ[YZ[̂_̀âbcdefghecf̂ìgjĵhcdrndâcpafgencdîgêèâineâeĉgfagîpafvneeaôkt̂gppjnhgkjâjg|iẑiegemeaiz
cfondgdhaiẑhcoaiẑfmjaîgdôfasmjgencdiẑgdôjg|rmĵcfoafîcr̂pmkjnĥgmècfnenaîgdôèâbcdefghêuchmvadeîgdô
ìgjĵdcêmdfagicdgkjt̂adhmvkaf̂èâineâ|nè̂vgeafngjîcf̂almnpvade{̂

XYZ[YZ\̂�fceahencd̂cr̂hcdiefmhencd̂vgeafngjîgdôalmnpvadêiecfaôgêèâ�fc�ahêineârfcv̂|agèafẑèareẑqgdogjnivz
ogvgsaẑgdôgjĵcèaf̂goqafinet̂nîicjajt̂èâfaipcdinknjnet̂cr̂èâbcdefghecf{̂_̀âbcdefghecf̂ìgjĵpafrcfv̂èâ|cfx̂
nd̂ĝvgddaf̂ègêgrrcfoîfagicdgkjâghhaiiẑkcè̂qànhmjgf̂gdôpaoaiefngdẑeĉèâineâcr̂èâwcfx̂gdôgjĵgo�ghadê
gfagi{̂_̀âwcfx̂ìgjĵkâpafrcfvaoẑeĉèârmjjaiêa�eadêfagicdgkjt̂pciinkjaẑnd̂imh̀ ĝ̂vgddaf̂ègêpmkjnĥgfagî
go�ghadêeĉèâineâcr̂èâwcfx̂ìgjĵkârfaârfcv̂gjĵoakfniẑkmnjondŝvgeafngjiẑgdôalmnpvadêjnxajt̂eĉhgmiâ
g̀�gfocmîhcdonencdi{̂

XYZ[YZŶ_̀âbcdefghecf̂gdôgdt̂adenet̂rcf̂|̀nh̀ ềâbcdefghecf̂nîfaipcdinkjâìgjĵdcêafahêgdt̂insd̂cd̂èâ�fc�ahe
ineâ|nècmêèâpfncf̂|fneead̂hcdiadêcr̂èâ~|daf{̂

XYZ[����������������������
XYZ[�Z[̂_̀âbcdefghecf̂ìgjĵkâfaipcdinkjârcf̂hmeendsẑrneendŝcf̂pgeh̀ndŝfalmnfaôeĉhcvpjaeâèâwcfx̂cf̂eĉvgxa
neîpgfeîrnêecsaèaf̂pfcpafjt{̂�jĵgfagîfalmnfndŝhmeendsẑrneendŝgdôpgeh̀ndŝìgjĵkâfaiecfaôeĉèâhcdonencd̂
a�niendŝpfncf̂eĉèâhmeendsẑrneendŝgdôpgeh̀ndsẑmdjaiîcèaf|niâfalmnfaôkt̂èâbcdefghêuchmvadei{̂̂

XYZ[�Z\̂_̀âbcdefghecf̂ìgjĵdcêogvgsâcf̂adogdsaf̂ĝpcfencd̂cr̂èâwcfx̂cf̂rmjjt̂cf̂pgfengjjt̂hcvpjaeao
hcdiefmhencd̂cr̂èâ~|daf̂cf̂iapgfgeâhcdefghecfîkt̂hmeendsẑpgeh̀ndŝcf̂cèaf|niâgjeafndŝimh̀ ĥcdiefmhencdẑcf̂kt̂
a�hgqgencd{̂_̀âbcdefghecf̂ìgjĵdcêhmêcf̂cèaf|niâgjeaf̂imh̀ ĥcdiefmhencd̂kt̂èâ~|daf̂cf̂ĝiapgfgeâhcdefghecf̂
a�hapê|nè̂|fneead̂hcdiadêcr̂èâ~|daf̂gdôcr̂imh̀ îapgfgeâhcdefghecf�̂imh̀ ĥcdiadêìgjĵdcêkâmdfagicdgkjt̂
|nè̀ ajo{̂_̀âbcdefghecf̂ìgjĵdcêmdfagicdgkjt̂|nè̀ cjôrfcv̂èâ~|daf̂cf̂ĝiapgfgeâhcdefghecf̂èâbcdefghecfyî
hcdiadêeĉhmeendŝcf̂cèaf|niâgjeafndŝèâwcfx{̂

XYZ[�������������
XYZ[�Z[̂_̀âbcdefghecf̂ìgjĵxaap̂èâpfavniaîgdôimffcmdondŝgfaĝrfaârfcv̂ghhmvmjgencd̂cr̂|gieâvgeafngjîcf
fmkknìĥgmiaôkt̂cpafgencdîmdoaf̂èâbcdefghe{̂�êhcvpjaencd̂cr̂èâwcfxẑèâbcdefghecf̂ìgjĵfavcqâ|gieâ
vgeafngjiẑfmkknìẑèâbcdefghecfyîeccjiẑhcdiefmhencd̂almnpvadeẑvgh̀ndaft̂gdôimfpjmîvgeafngjîrfcv̂gdôgkcmê
èâ�fc�ahe{̂

XYZ[�Z\̂}r̂èâbcdefghecf̂rgnjîeĉhjagd̂mp̂gîpfcqnoaônd̂èâbcdefghêuchmvadeiẑèâ~|daf̂vgt̂oĉiĉgdô~|daf
ìgjĵkâadenejaôeĉfanvkmfiavadêrfcv̂èâbcdefghecf{̂
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�W�

XYZ[\]̂__̀aa]bc]dcef
ghijklmnopqnlojrhpssjtoluvwijnhijxymiojpmwjzoqhvniqnjpqqirrjnljnhij{lo|jvmjtoitpopnvlmjpmwjtol}oirrjyhioiuioj
slqpniw~j

XYZ[�]ec�̂�b�̀a�]�̂b̀�ba]̂��]_c��e���ba
ghijklmnopqnlojrhpssjtp�jpssjol�psnvirjpmwjsvqimrij�iir~jghijklmnopqnlojrhpssjwi�imwjr�vnrjlojqspv�rj�lojvm�ovm}i�imnj
l�jqlt�ov}hnrjpmwjtpnimnjov}hnrjpmwjrhpssjhlswjnhijxymiojpmwjzoqhvniqnjhpo�sirrj�ol�jslrrjlmjpqql�mnjnhioil��j��nj
rhpssjmlnj�ijoirtlmrv�sij�lojr�qhjwi�imrijlojslrrjyhimjpjtponvq�spojwirv}m�jtolqirrjlojtolw�qnjl�jpjtponvq�spoj
�pm��pqn�oiojloj�pm��pqn�oiorjvrjoi��voiwj��jnhijklmnopqnj�lq��imnr�jlojyhioijnhijqlt�ov}hnjuvlspnvlmrjpoij
qlmnpvmiwjvmj�opyvm}r�j�tiqv�vqpnvlmrjlojlnhiojwlq��imnrjtoitpoiwj��jnhijxymiojlojzoqhvniqn~j�lyiuio�jv�jnhij
klmnopqnlojhprjoiprlmjnlj�isviuijnhpnjnhijoi��voiwjwirv}m�jtolqirrjlojtolw�qnjvrjpmjvm�ovm}i�imnjl�jpjqlt�ov}hnjlojpj
tpnimn�jnhijklmnopqnlojrhpssj�ijoirtlmrv�sij�lojr�qhjslrrj�msirrjr�qhjvm�lo�pnvlmjvrjtol�tns�j��omvrhiwjnljnhij
zoqhvniqn~j

XYZ[�]���̀�����_̂b�c�
XYZ[�Z[jgljnhij��ssirnji�nimnjtio�vnniwj��jspyjnhijklmnopqnlojrhpssjvmwi�mv��jpmwjhlswjhpo�sirrjnhijxymio�
zoqhvniqn�jzoqhvniqn�rjqlmr�snpmnr�jpmwjp}imnrjpmwji�tsl�iirjl�jpm�jl�jnhi�j�ol�jpmwjp}pvmrnjqspv�r�jwp�p}ir�j
slrrirjpmwji�timrir�jvmqs�wvm}j��njmlnjsv�vniwjnljpnnlomi�r�j�iir�jpovrvm}jl�njl�jlojoir�snvm}j�ol�jtio�lo�pmqijl�jnhij
{lo|�jtoluvwiwjnhpnjr�qhjqspv��jwp�p}i�jslrrjloji�timrijvrjpnnov��np�sijnlj�lwvs�jvm��o��jrvq|mirr�jwvriprijlojwipnh�j
lojnljvm��o�jnljlojwirno�qnvlmjl�jnpm}v�sijtoltion�j�lnhiojnhpmjnhij{lo|jvnris��jvmqs�wvm}jslrrjl�j�rijoir�snvm}j
nhioi�ol��j��njlms�jnljnhiji�nimnjqp�riwj��jnhijmi}sv}imnjpqnrjlojl�vrrvlmrjl�jnhijklmnopqnlo�jpj���qlmnopqnlo�j
pm�lmijwvoiqns�jlojvmwvoiqns�ji�tsl�iwj��jnhi�jlojpm�lmij�lojyhlrijpqnrjnhi�j�p�j�ijsvp�si�joi}powsirrjl�jyhinhioj
lojmlnjr�qhjqspv��jwp�p}i�jslrrjloji�timrijvrjqp�riwjvmjtponj��jpjtpon�jvmwi�mv�viwjhioi�mwio~j��qhjl�sv}pnvlmjrhpssj
mlnj�ijqlmrno�iwjnljmi}pni�jp�ovw}i�jlojoiw�qijlnhiojov}hnrjlojl�sv}pnvlmrjl�jvmwi�mvn�jnhpnjyl�swjlnhioyvriji�vrnjprj
nljpjtpon�jlojtiorlmjwirqov�iwjvmjnhvrj�iqnvlmj�~��~j

XYZ[�Z�j�mjqspv�rjp}pvmrnjpm�jtiorlmjlojimnvn�jvmwi�mv�viwj�mwiojnhvrj�iqnvlmj�~��j��jpmji�tsl�iijl�jnhijklmnopqnlo�
pj���qlmnopqnlo�jpm�lmijwvoiqns�jlojvmwvoiqns�ji�tsl�iwj��jnhi�jlojpm�lmij�lojyhlrijpqnrjnhi�j�p�j�ijsvp�si�jnhij
vmwi�mv�vqpnvlmjl�sv}pnvlmj�mwioj�iqnvlmj�~��~�jrhpssjmlnj�ijsv�vniwj��jpjsv�vnpnvlmjlmjp�l�mnjlojn�tijl�jwp�p}ir�j
ql�timrpnvlmjloj�imi�vnrjtp�p�sij��jloj�lojnhijklmnopqnlojlojpj���qlmnopqnloj�mwiojylo|ior�jql�timrpnvlmjpqnr�j
wvrp�vsvn�j�imi�vnjpqnrjlojlnhioji�tsl�iij�imi�vnjpqnr~j

êb�_�̀] ]]]̂e_��b̀_b]
X Z[]�̀�̀ê�
X Z[Z[jghijzoqhvniqnjvrjnhpnjjtiorlmjlojimnvn�jvwimnv�viwjprjnhijzoqhvniqnjvmjnhijz}oii�imnjpmwjvrjoi�iooiwjnl
nhol�}hl�njnhijklmnopqnj�lq��imnrjprjv�jrvm}�spojvmjm���io~j

X Z[Z�j��nvir�joirtlmrv�vsvnvirjpmwjsv�vnpnvlmrjl�jp�nhlovn�jl�jnhijzoqhvniqnjprjrinj�lonhjvmjnhijklmnopqnj�lq��imnr
rhpssjmlnj�ijoirnovqniw�j�lwv�viwjloji�nimwiwjyvnhl�njyovnnimjqlmrimnjl�jnhijxymio�jklmnopqnlojpmwjzoqhvniqn~j
klmrimnjrhpssjmlnj�ij�moiprlmp�s�jyvnhhisw~j

X Z[ZYj��jnhiji�tsl��imnjl�jnhijzoqhvniqnjvrjnio�vmpniw�jnhijxymiojrhpssji�tsl�jpjr�qqirrlojpoqhvniqnjprjnljyhl�
nhijklmnopqnlojhprjmljoiprlmp�sijl��iqnvlmjpmwjyhlrijrnpn�rj�mwiojnhijklmnopqnj�lq��imnrjrhpssj�ijnhpnjl�jnhij
zoqhvniqn~j

X Z�]̂�����abêb�c�]c�]b�̀]_c�bê_b
X Z�Z[jghijzoqhvniqnjyvssjtoluvwijpw�vmvrnopnvlmjl�jnhijklmnopqnjprjwirqov�iwjvmjnhijklmnopqnj�lq��imnrjpmwjyvssj�i
pmjxymio�rjoitoirimnpnvuijw�ovm}jqlmrno�qnvlmj�mnvsjnhijwpnijnhijzoqhvniqnjvrr�irjnhij�vmpsjkionv�vqpnij�loj¡p��imn~j
ghijzoqhvniqnjyvssjhpuijp�nhlovn�jnljpqnjlmj�ihps�jl�jnhijxymiojlms�jnljnhiji�nimnjtoluvwiwjvmjnhijklmnopqnj
�lq��imnr~jzm�joi�ioimqijvmjnhijklmnopqnj�lq��imnrjnljnhijzoqhvniqnjnp|vm}jpqnvlmjlojoimwiovm}jpjwiqvrvlmjyvnhjpj
¢oiprlmp�sijnv�i£jvrj�mwiornllwjnlj�ipmjmlj�loijnhpmj�l�oniimjwp�r�j�msirrjlnhioyvrijrtiqv�viwjvmjnhijklmnopqnj
�lq��imnrjlojlnhioyvrijp}oiiwjnlj��jnhijtponvir~j

X Z�Z�jghijzoqhvniqnjyvssjuvrvnjnhijrvnijprjmiqirrpo�jnlj��s�vssjvnrjl�sv}pnvlmjnljnhijxymioj�lojvmrtiqnvlmjriouvqir�jv�
pm��jpmw�jpnjpj�vmv����jnljprr�oijqlm�lo�pmqijyvnhjnhijzoqhvniqn�rjwirv}mjprjrhlymjvmjnhijklmnopqnj�lq��imnrjpmwj
nljl�riouijnhijtol}oirrjpmwj��psvn�jl�jnhijupovl�rjql�tlmimnrjl�jnhijklmnopqnlo�rj{lo|�jpmwjnljwinio�vmijv�jnhij
{lo|jl�riouiwjvrj�ivm}jtio�lo�iwjvmjpj�pmmiojvmwvqpnvm}jnhpnjnhij{lo|�jyhimj��ss�jql�tsiniw�jyvssj�ijvmj
pqqlowpmqijyvnhjnhijklmnopqnj�lq��imnr~j�lyiuio�jnhijzoqhvniqnjyvssjmlnj�ijoi��voiwjnlj�p|iji�hp�rnvuijloj
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WXYZ[Y\X\]̂XY_][Z̀̂[Y]àWZ[XY]̂ZX̂Wb̀WĉZb̀ d̂\ef[ZĝXĥd\eYZ[ZĝXîZb̀ ĵXhck̂lb̀ m̂hWb[Z̀WẐn[ff̂YXẐbeò ŴXYZhXf̂Xòhp̂
Wbehq̀ X̂ip̂Xĥh̀]aXY][r[f[ZĝiXhp̂Zb̀ ŴXY]Zh\WZ[XŶs̀eY]p̂s̀ZbXt]p̂Z̀WbY[d\̀]p̂]̀d\̀YẀ]̂XĥahXẀt\h̀]p̂XĥiXĥZb̀^
]eìZĝah̀We\Z[XY]̂eYt̂ahXqhes]̂[ŶWXYỲWZ[XŶn[Zb̂Zb̀ ĵXhcp̂][YẀẐb̀]̀̂eh̀̂]Xf̀fĝZb̀ ûXYZheWZXhv]̂h[qbZ]̂eYt̂
h̀]aXY][r[f[Z[̀]̂\Yt̀ĥZb̀ ûXYZheWẐwXW\s̀YZ]p̂̀xẀaẐe]̂ahXo[t̀t̂[ŶỳWZ[XŶzkzk{k̂

|}~�~�̂�ŶZb̀ r̂e][]̂XîZb̀ ]̂[Z̀̂o[][Z]p̂Zb̀ m̂hWb[Z̀WẐn[ff̂c̀ à̂Zb̀ �̂nỲĥ̂[YiXhs̀ t̂erX\ẐZb̀ âhXqh̀]]̂eYt̂d\ef[ZĝXi
Zb̀ âXhZ[XŶXîZb̀ ĵXhĉWXsaf̀Z̀tp̂eYt̂h̀aXhẐZX̂Zb̀ �̂nỲĥ�{�̂̂t̀o[eZ[XY]̂ihXŝZb̀ ûXYZheWẐwXW\s̀YZ]̂eYt̂ihXŝ
Zb̀ ŝX]Ẑh̀ẀYẐWXY]Zh\WZ[XŶ]Wb̀t\f̀̂]\rs[ZZ̀t̂rĝZb̀ ûXYZheWZXhp̂eYt̂���̂t̀ìWZ]̂eYt̂t̀i[W[̀YW[̀]̂Xr]̀hòt̂[ŶZb̀^
jXhck̂lb̀ m̂hWb[Z̀WẐn[ff̂YXẐr̀ ĥ̀]aXY][rf̀̂iXĥZb̀ ûXYZheWZXhv]̂ie[f\h̀̂ZX̂àhiXhŝZb̀ ĵXhĉ[ŶeWWXhteYẀn̂[Zb̂Zb̀^
h̀d\[h̀s̀YZ]̂XîZb̀ ûXYZheWẐwXW\s̀YZ]k̂lb̀ m̂hWb[Z̀WẐn[ff̂YXẐbeò ŴXYZhXf̂XòĥXĥWbehq̀ X̂îeYt̂n[ff̂YXẐr̀^
h̀]aXY][rf̀̂iXĥeWZ]̂XĥXs[]][XY]̂XîZb̀ ûXYZheWZXhp̂y\rWXYZheWZXh]p̂XĥZb̀[ĥeq̀YZ]̂Xĥ̀safXg̀ ]̀p̂XĥeYĝXZb̀ĥ
àh]XY]̂Xĥ̀YZ[Z[̀]̂àhiXhs[Yq̂aXhZ[XY]̂XîZb̀ ĵXhck̂

|}~�~}����������������������������������������������������
�xẀaẐe]̂XZb̀hn[]̀̂ahXo[t̀t̂[ŶZb̀ ûXYZheWẐwXW\s̀YZ]̂Xĥnb̀Ŷt[h̀WẐWXss\Y[WeZ[XY]̂beò r̂̀ Ỳ̂]àW[effĝ
e\ZbXh[�̀tp̂Zb̀ �̂nỲĥeYt̂uXYZheWZXĥ]beff̂̀Yt̀eoXĥZX̂WXss\Y[WeZ̀̂n[Zb̂̀eWb̂XZb̀ĥZbhX\qb̂Zb̀ m̂hWb[Z̀WẐerX\Ẑ
seZZ̀h]̂eh[][Yq̂X\ẐXîXĥh̀feZ[Yq̂ZX̂Zb̀ ûXYZheWZk̂uXss\Y[WeZ[XY]̂rĝeYt̂n[Zb̂Zb̀ m̂hWb[Z̀WZv]̂WXY]\fZeYZ]̂]beff̂r̀^
ZbhX\qb̂Zb̀ m̂hWb[Z̀WZk̂uXss\Y[WeZ[XY]̂rĝeYt̂n[Zb̂y\rWXYZheWZXh]̂eYt̂seZ̀h[ef̂]\aaf[̀h]̂]beff̂r̀ ẐbhX\qb̂Zb̀^
uXYZheWZXhk̂uXss\Y[WeZ[XY]̂rĝeYt̂n[Zb̂]̀aeheZ̀̂WXYZheWZXh]̂]beff̂r̀ ẐbhX\qb̂Zb̀ �̂nỲhk̂

|}~�~�̂�e]̀t̂XŶZb̀ m̂hWb[Z̀WZv]̂̀oef\eZ[XY]̂XîZb̀ ĵXhĉWXsaf̀Z̀t̂eYt̂WXhh̀feZ̀t̂n[Zb̂Zb̀ ûXYZheWZXhv]
maaf[WeZ[XY]̂iXĥ�egs̀YZp̂Zb̀ m̂hWb[Z̀WẐn[ff̂h̀o[̀n̂eYt̂ẀhZ[iĝZb̀ êsX\YZ]̂t\̀ Ẑb̀ ûXYZheWZXĥeYt̂n[ff̂[]]\̀^
ùhZ[i[WeZ̀]̂iXĥ�egs̀YẐ[Ŷ]\Wb̂esX\YZ]k̂

|}~�~�̂lb̀ m̂hWb[Z̀WẐbe]̂e\ZbXh[ZĝZX̂h̀�̀WẐjXhĉZbeẐtX̀]̂YXẐWXYiXhŝZX̂Zb̀ ûXYZheWẐwXW\s̀YZ]k̂jb̀ỲòĥZb̀
mhWb[Z̀WẐWXY][t̀h]̂[ẐỲẀ]]ehĝXĥeto[]erf̀p̂Zb̀ m̂hWb[Z̀WẐn[ff̂beò ê\ZbXh[ZĝZX̂h̀d\[h̀̂[Y]àWZ[XŶXĥZ̀]Z[Yq̂XîZb̀^
jXhĉ[ŶeWWXhteYẀn̂[Zb̂ỳWZ[XY]̂{zk�k�̂eYt̂{zk�kzp̂nb̀Zb̀ĥXĥYXẐ]\Wb̂jXhĉ[]̂ierh[WeZ̀tp̂[Y]Zeff̀t̂XĥWXsaf̀Z̀tk̂
�Xǹòhp̂Ỳ[Zb̀ĥZb[]̂e\ZbXh[ZĝXîZb̀ m̂hWb[Z̀WẐYXĥêt̀W[][XŶset̀ [̂ŶqXXt̂ie[Zb̂̀[Zb̀ĥZX̂̀ x̀hW[]̀̂XĥYXẐZX̂
x̀̀hW[]̀̂]\Wb̂e\ZbXh[Zĝ]beff̂q[ò ĥ[]̀̂ZX̂êt\ZĝXĥh̀]aXY][r[f[ZĝXîZb̀ m̂hWb[Z̀WẐZX̂Zb̀ ûXYZheWZXhp̂y\rWXYZheWZXh]p̂
seZ̀h[ef̂eYt̂̀d\[as̀YẐ]\aaf[̀h]p̂Zb̀[ĥeq̀YZ]̂Xĥ̀safXg̀ ]̀p̂XĥXZb̀ĥàh]XY]̂Xĥ̀YZ[Z[̀]̂àhiXhs[Yq̂aXhZ[XY]̂XîZb̀^
jXhck̂

|}~�~�̂lb̀ m̂hWb[Z̀WẐn[ff̂h̀o[̀n̂eYt̂eaahXòp̂XĥZec̀ X̂Zb̀ĥeaahXah[eZ̀̂eWZ[XŶ\aXYp̂Zb̀ ûXYZheWZXhv]̂]\rs[ZZef]
]\Wb̂e]̂ybXâwhen[Yq]p̂�hXt\WẐweZêeYt̂yesaf̀]p̂r\ẐXYfĝiXĥZb̀ f̂[s[Z̀t̂a\haX]̀̂XîWb̀Wc[Yq̂iXĥWXYiXhseYẀ^
n[Zb̂[YiXhseZ[XŶq[òŶeYt̂Zb̀ t̂̀][qŶWXYẀaẐ̀xah̀]]̀t̂[ŶZb̀ ûXYZheWẐwXW\s̀YZ]k̂lb̀ m̂hWb[Z̀WZv]̂eWZ[XŶn[ff̂r̀^
Zec̀Ŷ[ŶeWWXhteYẀn̂[Zb̂Zb̀ ]̂\rs[ZZef̂]Wb̀t\f̀̂eaahXòt̂rĝZb̀ m̂hWb[Z̀WẐXhp̂[ŶZb̀ êr]̀YẀX̂îeŶeaahXòt̂
]\rs[ZZef̂]Wb̀t\f̀p̂n[Zb̂h̀e]XYerf̀̂ahXsaZỲ]]̂nb[f̀̂effXn[Yq̂]\ii[W[̀YẐZ[s̀ [̂ŶZb̀ m̂hWb[Z̀WZv]̂ahXì]][XYef̂
�\tqs̀YẐZX̂àhs[Ẑet̀d\eZ̀̂h̀o[̀nk̂�̀o[̀n̂Xî]\Wb̂]\rs[ZZef]̂[]̂YXẐWXYt\WZ̀t̂iXĥZb̀ â\haX]̀̂Xît̀Z̀hs[Y[Yq̂Zb̀^
eWW\heWĝeYt̂WXsaf̀Z̀Ỳ]]̂XîXZb̀ĥt̀Ze[f]̂]\Wb̂e]̂t[s̀Y][XY]̂eYt̂d\eYZ[Z[̀]p̂XĥiXĥ]\r]ZeYZ[eZ[Yq̂[Y]Zh\WZ[XY]̂iXĥ
[Y]ZeffeZ[XŶXĥàhiXhseYẀX̂î̀d\[as̀YẐXĥ]g]Z̀s]p̂eff̂Xînb[Wb̂h̀se[ŶZb̀ ĥ̀]aXY][r[f[ZĝXîZb̀ ûXYZheWZXĥe]̂
h̀d\[h̀t̂rĝZb̀ ûXYZheWẐwXW\s̀YZ]k̂lb̀ m̂hWb[Z̀WZv]̂h̀o[̀n̂XîZb̀ ûXYZheWZXhv]̂]\rs[ZZef]̂]beff̂YXẐh̀f[̀ò Ẑb̀^
uXYZheWZXĥXîZb̀ X̂rf[qeZ[XY]̂\Yt̀ĥỳWZ[XY]̂zkzp̂zk�̂eYt̂zk{�k̂lb̀ m̂hWb[Z̀WZv]̂h̀o[̀n̂]beff̂YXẐWXY]Z[Z\Z̀̂eaahXoef̂
Xî]eìZĝah̀We\Z[XY]̂Xhp̂\Yf̀]]̂XZb̀hn[]̀̂]àW[i[Weffĝ]ZeZ̀t̂rĝZb̀ m̂hWb[Z̀WZp̂XîeYĝWXY]Zh\WZ[XŶs̀eY]p̂s̀ZbXt]p̂
Z̀WbY[d\̀]p̂]̀d\̀YẀ]̂XĥahXẀt\h̀]k̂lb̀ m̂hWb[Z̀WZv]̂eaahXoef̂Xîê]àW[i[Ŵ[Z̀ŝ]beff̂YXẐ[Yt[WeZ̀̂eaahXoef̂XîeŶ
e]]̀srfĝXînb[Wb̂Zb̀ [̂Z̀ŝ[]̂êWXsaXỲYZk̂̂

|}~�~�̂lb̀ m̂hWb[Z̀WẐn[ff̂ah̀aeh̀̂ubeYq̀ �̂ht̀h]̂eYt̂uXY]Zh\WZ[XŶubeYq̀ ŵ[h̀WZ[ò]p̂eYt̂seĝe\ZbXh[�̀ŝ[YXh
WbeYq̀]̂[ŶZb̀ ĵXhĉe]̂ahXo[t̀t̂[ŶỳWZ[XŶ k¡k̂lb̀ m̂hWb[Z̀WẐn[ff̂[Yò]Z[qeZ̀̂eYt̂sec̀ t̂̀Z̀hs[YeZ[XY]̂eYt̂
h̀WXss̀YteZ[XY]̂h̀qeht[Yq̂WXYẀef̀t̂eYt̂\YcYXnŶWXYt[Z[XY]̂e]̂ahXo[t̀t̂[ŶỳWZ[XŶzk k¡k̂

|}~�~¢̂lb̀ m̂hWb[Z̀WẐn[ff̂WXYt\WẐ[Y]àWZ[XY]̂ZX̂t̀Z̀hs[Ỳ Ẑb̀ t̂eZ̀̂XĥteZ̀]̂Xîy\r]ZeYZ[ef̂uXsaf̀Z[XŶeYt̂Zb̀ t̂eZ̀
Xîi[Yef̂WXsaf̀Z[XY£̂[]]\̀ û̀hZ[i[WeZ̀]̂Xîy\r]ZeYZ[ef̂uXsaf̀Z[XŶa\h]\eYẐZX̂ỳWZ[XŶ¤k¥£̂h̀Ẁ[ò êYt̂iXhneht̂ZX̂Zb̀^
�nỲhp̂iXĥZb̀ �̂nỲhv]̂h̀o[̀n̂eYt̂h̀WXht]p̂nh[ZZ̀ŶnehheYZ[̀]̂eYt̂h̀feZ̀t̂tXW\s̀YZ]̂h̀d\[h̀t̂rĝZb̀ ûXYZheWẐeYt̂
e]]̀srf̀t̂rĝZb̀ ûXYZheWZXĥa\h]\eYẐZX̂ỳWZ[XŶ¤k{¦£̂eYt̂[]]\̀ ê̂i[Yef̂ùhZ[i[WeZ̀̂iXĥ�egs̀YẐa\h]\eYẐZX̂ỳWZ[XŶ
¤k{¦k̂
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WXYZY[\]̂_]̀ab]cdebf]geh]ifjak̀bj̀]glfbbm]̀ab]ifjak̀bj̀]dknn]ofpqkhb]peb]pf]rpfb]ofpsbj̀]fbofbtbèg̀kqbt]̀p]gttkt̀]ke
jgffukel]pv̀]̀ab]ifjak̀bj̀wt]fbtopetkxknk̀kbt]g̀]̀ab]tk̀by]zab]hv̀kbtm]fbtopetkxknk̀kbt]geh]nkrk̀g̀kpet]p_]gv̀apfk̀u]p_]
tvja]ofpsbj̀]fbofbtbèg̀kqbt]tagnn]xb]gt]tb̀]_pf̀a]ke]ge]b{akxk̀]̀p]xb]kejpfopfg̀bh]ke]̀ab]|pèfgj̀]}pjvrbèty]

WXYZY[[]zab]ifjak̀bj̀]dknnm]ke]̀ab]_kft̀]ket̀gejbm]kèbfofb̀]geh]hbjkhb]rg̀̀bft]jpejbfekel]obf_pfrgejb]vehbfm]geh
fb~vkfbrbèt]p_m]̀ab]|pèfgj̀]}pjvrbèt]pe]dfk̀̀be]fb~vbt̀]p_]bk̀abf]̀ab]cdebf]pf]|pèfgj̀pfy]�ope]fbjbkò]p_]tvja]
fb~vbt̀m]̀ab]ifjak̀bj̀]dknn]ofprònu]ofpqkhb]̀ab]epe�fb~vbt̀kel]ogf̀u]dk̀a]g]jpou]p_]̀ab]fb~vbt̀y]zab]ifjak̀bj̀wt]
fbtopetb]̀p]tvja]fb~vbt̀t]dknn]xb]rghb]ke]dfk̀kel]dk̀a]fbgtpegxnb]ofpròebtty]]

WXYZY[Z]̂èbfofb̀g̀kpet]geh]hbjktkpet]p_]̀ab]ifjak̀bj̀]dknn]xb]jpetkt̀bè]dk̀a]̀ab]kèbè]p_m]geh]fbgtpegxnu]ke_bfgxnb
_fprm]̀ab]|pèfgj̀]}pjvrbèt]geh]dknn]xb]ke]dfk̀kel]pf]ke]̀ab]_pfr]p_]hfgdkelty]�abe]rg�kel]tvja]kèbfofb̀g̀kpet]
geh]hbjktkpetm]̀ab]ifjak̀bj̀]dknn]behbgqpf]̀p]tbjvfb]_gk̀a_vn]obf_pfrgejb]xu]xp̀a]cdebf]geh]|pèfgj̀pfm]����dknn]
ep̀]tapd]ogf̀kgnk̀u]̀p]bk̀abf������������������������������������������������������������������������������������������
�����������������������������������������������������������������������������������������������������������������]dknn]
ep̀]xb]nkgxnb]_pf]fbtvǹt]p_]kèbfofb̀g̀kpet]pf]hbjktkpet]fbehbfbh]ke]lpph]_gk̀ay]̂_]bk̀abf]ogf̀u]hktov̀bt]̀ab]ifjak̀bj̀t]
kèbfofb̀g̀kpe]pf]hbjktkpem]̀ag̀]ogf̀u]rgu]ofpjbbh]gt]ofpqkhbh]ke]if̀kjnb]��y]zab]ifjak̀bj̀wt]kèbfofb̀g̀kpet]geh]
hbjktkpet]rgu]xbm]xv̀]ebbh]ep̀]xbm]gjjpfhbh]geu]hb_bfbejb]ke]geu]fbqkbd]jpehvj̀bh]ovftvgè]̀p]ngd]pf]̀ab]|pèfgj̀]
}pjvrbèty]

WXYZY[�]zab]ifjak̀bj̀wt]hbjktkpet]pe]rg̀̀bft]fbng̀kel]̀p]gbt̀ab̀kj]b__bj̀]dknn]xb]_kegn]k_]jpetkt̀bè]dk̀a]̀ab]kèbè
b{ofbttbh]ke]̀ab]|pèfgj̀]}pjvrbèty]

WXYZY[X]zab]ifjak̀bj̀]dknn]fbqkbd]geh]fbtopeh]̀p]fb~vbt̀t]_pf]ke_pfrg̀kpe]gxpv̀]̀ab]|pèfgj̀]}pjvrbèt]tp]gt]̀p
gqpkh]hbngu]̀p]̀ab]jpet̀fvj̀kpe]p_]̀ab] fpsbj̀y]zab]ifjak̀bj̀wt]fbtopetb]̀p]tvja]fb~vbt̀t]dknn]xb]rghb]ke]dfk̀kel]]
dk̀a]fbgtpegxnb]ofpròebtty]̂_]goofpofkg̀bm]̀ab]ifjak̀bj̀]dknn]ofbogfb]geh]kttvb]tvoonbrbègn]}fgdkelt]geh]
¡objk_kjg̀kpet]ke]fbtopetb]̀p]̀ab]fb~vbt̀t]_pf]ke_pfrg̀kpey]ieu]fbtopetb]̀p]g]fb~vbt̀]_pf]ke_pfrg̀kpe]rvt̀]xb]
jpetkt̀bè]dk̀a]̀ab]kèbè]p_m]geh]fbgtpegxnu]ke_bfgxnb]_fprm]̀ab]|pèfgj̀]}pjvrbèt]geh]dknn]xb]ke]dfk̀kel]pf]ke]̀ab]
_pfr]p_]hfgdkelty]�enbtt]kttvbh]ovftvgè]̀p]g]¢phk_kjg̀kpem]tvoonbrbègn]}fgdkelt]pf]¡objk_kjg̀kpet]dknn]ep̀]
keqpnqb]ge]ghsvt̀rbè]̀p]̀ab]|pèfgj̀]¡vr]pf]|pèfgj̀]zkrby]]

£¤¥¦§̈©ª«ªªª¬®§̄°¥¤£§¥̄¤¬ª
W«Y[ª±©²¦°¦¥¦̄°¬
W«Y[Y[]i]¡vxjpèfgj̀pf]kt]g]obftpe]pf]bèk̀u]dap]agt]g]hkfbj̀]jpèfgj̀]dk̀a]̀ab]|pèfgj̀pf]̀p]obf_pfr]g]opf̀kpe]p_]̀ab
�pf�]g̀]̀ab]tk̀by]zab]̀bfr]³¡vxjpèfgj̀pf́]kt]fb_bffbh]̀p]̀afpvlapv̀]̀ab]|pèfgj̀]}pjvrbèt]gt]k_]tkelvngf]ke]
evrxbf]geh]rbget]g]¡vxjpèfgj̀pf]pf]ge]gv̀apfkµbh]fbofbtbèg̀kqb]p_]̀ab]¡vxjpèfgj̀pfy]zab]̀bfr]³¡vxjpèfgj̀pf́]
hpbt]ep̀]kejnvhb]g]tbogfg̀b]jpèfgj̀pf]pf]tvxjpèfgj̀pft]p_]g]tbogfg̀b]jpèfgj̀pfy]

W«Y[YZ]i]¡vx�tvxjpèfgj̀pf]kt]g]obftpe]pf]bèk̀u]dap]agt]g]hkfbj̀]pf]kehkfbj̀]jpèfgj̀]dk̀a]g]¡vxjpèfgj̀pf]̀p
obf_pfr]g]opf̀kpe]p_]̀ab]�pf�]g̀]̀ab]tk̀by]zab]̀bfr]³¡vx�tvxjpèfgj̀pf́]kt]fb_bffbh]̀p]̀afpvlapv̀]̀ab]|pèfgj̀]
}pjvrbèt]gt]k_]tkelvngf]ke]evrxbf]geh]rbget]g]¡vx�tvxjpèfgj̀pf]pf]ge]gv̀apfkµbh]fbofbtbèg̀kqb]p_]̀ab]¡vx�
tvxjpèfgj̀pfy]

W«YZª£¶£¤±ª̄²ª¬®§̄°¥¤£§¥¬ª£°±ª̄¥·©¤ª§̄°¥¤£§¥¬ª²̄¤ª̧̄ ¤¥¦̄°¬ª̄²ª¥·©ª¶̄ ¤¹
W«YZY[]�enbtt]p̀abfdktb]t̀g̀bh]ke]̀ab]|pèfgj̀]}pjvrbèt]pf]̀ab]xkhhkel]fb~vkfbrbètm]̀ab]|pèfgj̀pfm]dk̀ake
_pvf̀bbe]hgut]g_̀bf]opt̀kel]p_]̀ab]ºp̀kjb]p_]̂èbè]̀p]idgfh]̀ab]|pèfgj̀m]tagnn]_vfekta]ke]dfk̀kel]̀p]̀ab]cdebf]
àfpvla]̀ab]ifjak̀bj̀]̀ab]egrbt]p_]obftpet]pf]bèk̀kbt]»b{jnvhkel]¼kt̀bh]¡vxjpèfgj̀pft]xv̀]kejnvhkel]̀aptb]dap]gfb]
p̀]_vfekta]rg̀bfkgnt]pf]b~vkorbè]_gxfkjg̀bh]̀p]g]tobjkgn]hbtkle½]ofpoptbh]_pf]bgja]ofkejkogn]opf̀kpe]p_]̀ab]�pf�y]
zab]cdebf]rgu]fbonu]dk̀ake]�¾]hgut]̀p]̀ab]|pèfgj̀pf]ke]dfk̀kel]t̀g̀kel]dab̀abf]̀ab]cdebf]agt]fbgtpegxnb]
pxsbj̀kpe]̀p]geu]tvja]ofpoptbh]obftpe]pf]bèk̀uy]¿gknvfb]p_]̀ab]cdebf]̀p]fbonu]dk̀ake]̀ab]�¾�hgu]obfkph]tagnn]
jpet̀k̀v̀b]ep̀kjb]p_]ep]fbgtpegxnb]pxsbj̀kpey]

W«YZYZ]zab]|pèfgj̀pf]tagnn]ep̀]jpèfgj̀]dk̀a]g]ofpoptbh]obftpe]pf]bèk̀u]̀p]dapr]̀ab]cdebf]]agt]rghb]fbgtpegxnb
geh]̀krbnu]pxsbj̀kpey]zab]cdebf]tagnn]ep̀]hkfbj̀]̀ab]|pèfgj̀pf]̀p]jpèfgj̀]dk̀a]geu]tobjk_kj]kehkqkhvgn]pf]bèk̀u]_pf]
tvoonkbt]pf]tbfqkjbt]venbtt]tvja]tvoonkbt]geh]tbfqkjbt]gfb]ebjbttgfu]_pf]jpronb̀kpe]p_]̀ab]�pf�]geh]̀ab]tobjk_kbh]
kehkqkhvgn]pf]bèk̀u]kt]̀ab]penu]tpvfjb]p_]tvja]tvoonu]pf]tbfqkjbty]]

ÀÁÂÁÂÃÄÄÁÅ
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WXYZ[\Y]̂_̀aYbY]̂X̀[c̀bXWc[Wde\f̀ghX̀i[Wjk̀ghX̀l[\gWYag̀mnd̀Y\òl[\gWYag̀pedX̀ZhŶ̂ ]̀X̀e\aWXYZXò[ẀoXaWXYZXò]_̀
ghX̀oeccXWX\aXk̀ec̀Y\_k̀[aaYZe[\Xò]_̀Znah̀ahY\fXk̀Y\òY\̀YbbW[bWeYgX̀lhY\fX̀qWoXẀZhŶ̂ ]̀X̀eZZnXò]Xc[WX̀
a[ddX\aXdX\g̀[c̀ghX̀Zn]ZgegngX̀mn]a[\gWYag[WrZ̀i[Wjs̀t[uXvXWk̀\[̀e\aWXYZX̀e\̀ghX̀l[\gWYag̀mnd̀[Ẁl[\gWYag̀pedX̀
ZhŶ̂ ]̀X̀Ŷ̂[uXòc[ẀZnah̀ahY\fX̀n\̂XZZ̀ghX̀l[\gWYag[ẀhYZ̀YagXòbW[dbĝ_̀Y\òWXZb[\ZevX̂_̀e\̀Zn]degge\f̀\YdXZ̀YZ̀
WXwneWXos̀

xyz{z|̀phX̀l[\gWYag[ẀZhŶ̂ \̀[g̀Zn]ZgegngX̀Ỳmn]a[\gWYag[Wk̀bXWZ[\̀[ẀX\geg_̀bWXve[nẐ_̀ZX̂XagXòec̀ghX̀qu\XẀ̀dYjXZ
WXYZ[\Y]̂X̀[]}Xage[\̀g[̀Znah̀Zn]Zgegnge[\s̀phX̀l[\gWYag[WrZ̀WXwnXZg̀c[ẀZn]Zgegnge[\̀dnZg̀]X̀dYoX̀g[̀ghX̀qu\XẀe\̀
uWege\f̀Yaa[dbY\eXò]_̀Znbb[Wge\f̀e\c[WdYge[\s̀̀

xyz{zỳ~̀ mn]a[\gWYag[ẀeoX\geceXòe\̀ghX̀l[\gWYag[WrZ̀�eòe\̀WXZb[\ZX̀ghX̀ZbXaeŶg_̀Zn]a[\gWYag[Ẁ êZge\f
WXwneWXdX\gZ̀[c̀mXage[\̀�̀[c̀ghX̀�eò�[Wd̀�m������̀dY_̀[\̂_̀]X̀Zn]ZgegngXòe\̀Yaa[WoY\aX̀uegh̀Y\òYZ̀bXWdeggXò]_̀
ghX̀bW[veZe[\Z̀[c̀peĝX̀��k̀lhYbgXẀ��k̀mXage[\̀����̀[c̀ghX̀m[ngh̀lYW[̂e\Ỳl[oX̀[c̀�YuZk̀YZ̀YdX\oXos̀~̀bW[b[ZXò
Zn]ZgegngX̀c[ẀỲ�eZgXòmn]a[\gWYag[ẀZhŶ̂ ]̀X̀Zn]}Xag̀g[̀ghX̀qu\XWrZ̀YbbW[vŶ̀YZ̀ZXg̀c[Wgh̀eZ̀mXage[\̀�s�s�s̀

xyz��������������������������
xyz�z�̀�_̀YbbW[bWeYgX̀uWeggX\̀YfWXXdX\gk̀ghX̀l[\gWYag[ẀZhŶ̂ ẀXwneWX̀XYah̀mn]a[\gWYag[Wk̀g[̀ghX̀X�gX\g̀[c̀ghX̀i[Wj
g[̀]X̀bXWc[WdXò]_̀ghX̀mn]a[\gWYag[Wk̀g[̀]X̀][n\òg[̀ghX̀l[\gWYag[Ẁ]_̀gXWdZ̀[c̀ghX̀l[\gWYag̀�[andX\gZk̀Y\òg[̀
YZZndX̀g[uYWòghX̀l[\gWYag[ẀŶ̂ g̀hX̀[]̂efYge[\Z̀Y\òWXZb[\Ze]êegeXZk̀e\ânoe\f̀ghX̀WXZb[\Ze]êeg_̀c[ẀZYcXg_̀[c̀ghX̀
mn]a[\gWYag[WrZ̀i[Wjk̀uheah̀ghX̀l[\gWYag[Wk̀]_̀ghXZX̀�[andX\gZk̀YZZndXZ̀g[uYWòghX̀qu\XẀY\ò~WahegXags̀�Yah̀
Zn]a[\gWYag̀YfWXXdX\g̀ZhŶ̂ b̀WXZXWvX̀Y\òbW[gXag̀ghX̀WefhgZ̀[c̀ghX̀qu\XẀY\ò~WahegXag̀n\oXẀghX̀l[\gWYag̀
�[andX\gZ̀uegh̀WXZbXag̀g[̀ghX̀i[Wj̀g[̀]X̀bXWc[WdXò]_̀ghX̀mn]a[\gWYag[ẀZ[̀ghYg̀Zn]a[\gWYage\f̀ghXWX[c̀uề̂\[g̀
bWX}noeaX̀Znah̀WefhgZk̀Y\òZhŶ̂ Ỳ̂̂[ùg[̀ghX̀mn]a[\gWYag[Wk̀n\̂XZZ̀ZbXaeceaŶ̂_̀bW[veoXò[ghXWueZX̀hXWXe\̀[Ẁe\̀ghX̀
Zn]a[\gWYag̀YfWXXdX\gk̀ghX̀]X\Xceg̀[c̀Ŷ̂ ẀefhgZk̀WXdXoeXZ̀Y\òWXoWXZZ̀YfYe\Zg̀ghX̀l[\gWYag[ẀghYg̀ghX̀l[\gWYag[Wk̀]_̀
ghX̀l[\gWYag̀�[andX\gZk̀hYZ̀YfYe\Zg̀ghX̀qu\XWs̀ihXWX̀YbbW[bWeYgXk̀ghX̀l[\gWYag[ẀZhŶ̂ ẀXwneWX̀XYah̀mn]a[\gWYag[Ẁ
g[̀X\gXẀe\g[̀ZedêYẀYfWXXdX\gZ̀uegh̀mn]�Zn]a[\gWYag[WZs̀phX̀l[\gWYag[ẀZhŶ̂ d̀YjX̀YvYêY]̂X̀g[̀XYah̀bW[b[ZXò
mn]a[\gWYag[Wk̀bWe[Ẁg[̀ghX̀X�Xange[\̀[c̀ghX̀Zn]a[\gWYag̀YfWXXdX\gk̀a[beXZ̀[c̀ghX̀l[\gWYag̀�[andX\gZ̀g[̀uheah̀ghX̀
mn]a[\gWYag[Ẁuề̂]X̀][n\ok̀Y\ok̀nb[\̀uWeggX\̀WXwnXZg̀[c̀ghX̀mn]a[\gWYag[Wk̀eoX\gec_̀g[̀ghX̀mn]a[\gWYag[ẀgXWdZ̀Y\ò
a[\oege[\Z̀[c̀ghX̀bW[b[ZXòZn]a[\gWYag̀YfWXXdX\g̀ghYg̀dY_̀]X̀Yg̀vYWeY\aX̀uegh̀ghX̀l[\gWYag̀�[andX\gZs̀
mn]a[\gWYag[WZ̀uề̂ZedêYŴ_̀dYjX̀a[beXZ̀[c̀Ybb̂eaY]̂X̀b[Wge[\Z̀[c̀Znah̀o[andX\gZ̀YvYêY]̂X̀g[̀ghXeẀWXZbXagevX̀
bW[b[ZXòmn]�Zn]a[\gWYag[WZs̀

xyz�z{̀iegh[ng̀̂edegYge[\̀[\̀ghX̀fX\XWŶeg_̀[c̀mXage[\̀�s�s�k̀XYah̀mn]a[\gWYag̀YfWXXdX\g̀Y\òXYah̀mn]�Zn]a[\gWYag
YfWXXdX\g̀ZhŶ̂ è\ânoXk̀Y\òZhŶ̂ ]̀X̀oXXdXòg[̀e\ânoXk̀ghX̀c[̂̂[ue\f̀mXage[\Z̀[c̀ghXZX̀�X\XWŶ̀l[\oege[\Z�̀�s�k̀
�s�k̀�s��k̀�s�k̀�s k̀¡s�s�k̀�s�s�k̀�s�k̀�s¡k̀��s�k̀��s��k̀� s�k̀� s k̀Y\ò��s�s¡s̀

xyz�z�̀�Yah̀mn]a[\gWYag̀~fWXXdX\g̀Y\òXYah̀mn]�Zn]a[\gWYag̀YfWXXdX\g̀ZhŶ̂ X̀�ânoXk̀Y\òZhŶ̂ ]̀X̀oXXdXòg[
X�ânoXk̀mXage[\Z̀��s�̀Y\ò��s¡̀Y\òŶ̂ [̀c̀~WgeâX̀��k̀X�aXbg̀mXage[\̀��s�s¡k̀[c̀ghXZX̀�X\XWŶ̀l[\oege[\Zs̀¢\̀ghX̀
b̂YaX̀[c̀ghXZX̀X�ânoXòZXage[\Z̀[c̀ghX̀�X\XWŶ̀l[\oege[\Zk̀XYah̀mn]a[\gWYag̀~fWXXdX\g̀Y\òXYah̀mn]�Zn]a[\gWYag̀
dY_̀e\ânoX̀mXage[\Z̀��s�s�̀Y\ò��s¡̀Y\òŶ̂ [̀c̀~WgeâX̀��k̀X�aXbg̀mXage[\̀��s�s¡k̀[c̀~¢~̀�[andX\g̀~��������k̀
l[\oege[\Z̀[c̀ghX̀l[\gWYagk̀YZ̀[Wefe\Ŷ̂_̀eZZnXò]_̀ghX̀~dXWeaY\̀¢\ZgegngX̀[c̀~WahegXagZs̀

xyz�z|̀phX̀l[\gWYag[ẀZhŶ̂ ỲZZnWX̀ghX̀qu\XẀghYg̀Ŷ̂ ỲfWXXdX\gZ̀]XguXX\̀ghX̀l[\gWYag[ẀY\òegZ̀mn]a[\gWYag[W
e\a[Wb[WYgX̀ghX̀bW[veZe[\Z̀[c̀mn]bYWYfWYbh̀�s�s�̀YZ̀\XaXZZYW_̀g[̀bWXZXWvX̀Y\òbW[gXag̀ghX̀WefhgZ̀[c̀ghX̀qu\XẀY\ò
ghX̀~WahegXag̀n\oXẀghX̀l[\gWYag̀�[andX\gZ̀uegh̀WXZbXag̀g[̀ghX̀u[Wj̀g[̀]X̀bXWc[WdXò]_̀mn]a[\gWYag[WZ̀Z[̀ghYg̀ghX̀
Zn]a[\gWYage\f̀ghXWX[c̀uề̂\[g̀bWX}noeaX̀Znah̀WefhgZs̀phX̀l[\gWYag[WrZ̀YZZnWY\aX̀ZhŶ̂ ]̀X̀e\̀ghX̀c[Wd̀[c̀Y\̀YcceoYveg̀[Ẁe\̀
Znah̀[ghXẀc[Wd̀YZ̀ghX̀qu\XẀdY_̀YbbW[vXs̀£b[\̀WXwnXZgk̀ghX̀l[\gWYag[ẀZhŶ̂ b̀W[veoX̀ghX̀qu\XẀ[Ẁ~WahegXag̀uegh̀
a[beXZ̀[c̀Y\_̀[ẀŶ̂ Z̀n]a[\gWYagZ̀[ẀbnWahYZX̀[WoXWZs̀

xyz{z�̀¢c̀ghX̀qu\XẀhYZ̀WXYZ[\Y]̂X̀[]}Xage[\̀g[̀ỲbXWZ[\̀[ẀX\geg_̀bW[b[ZXò]_̀ghX̀l[\gWYag[Wk̀ghX̀l[\gWYag[ẀZhŶ̂
bW[b[ZX̀Y\[ghXẀg[̀uh[d̀ghX̀qu\XẀhYZ̀\[̀WXYZ[\Y]̂X̀[]}Xage[\s̀¢c̀ghX̀bW[b[ZXò]ng̀WX}XagXòmn]a[\gWYag[ẀuYZ̀
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YZ[\]Ẑ_̀ab̀cd̀aZeffbc̀gd̀aZ_hZfiĵ _̀akêafZ
YZ[\]\l�mnop�qrsotuvwnov�nxwyyzyuv�{tw�n�|twv}tu�t{�vpy�~tw��}q�nqq}xuy��s��vpy��tuvwnovtw�vt�vpy���uyw��|wt�}�y��
vpnv�

\l� nqq}xuzyuv�}q�y{{yov}�y�tu���n{vyw�vywz}unv}tu�t{�vpy��tuvwnov�s��vpy���uyw�{tw�onrqy�|rwqrnuv�vt�
�yov}tu������nu��tu���{tw�vptqy�qrsotuvwnov�nxwyyzyuvq�vpnv�vpy���uyw�nooy|vq�s��utv}{�}ux�vpy�
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wxyz{z~�}_a�kZec[f̂cZ[�\_fhh�̀[Zò chr�[aoagr�gfofna�c_a�kZec[f̂cZ[�m[ZenY]hhr�̂f]\a\�cZ�̂Zò hacag�Z[�̀f[cdfhhr�
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ôb�x\cyz�

�
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�
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adb]�f[ĉh��̀cc�lZ[m[_\�\][��Y_\Ẑb\YZ�iZYX�̂b]̀[m̀_e��dja\̂_\̀̂c��YXlc[\̀Y_��̀\]̀_�\][��Y_\Ẑb\��̀X[�̂_f�
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�Y_\Ẑb\��dX�a]̂cc�j[�̂f�da\[f�̀_�̂bbYZf̂_b[��̀\]��[b\̀Y_��n±n±n�
�

µ́¶µ¶·̧ µ̧¹
µº»́¼»́µ¶½¾¶̧¿¶¹¿¼½



�

������

��

����	
�������������������
������������������� �����!����" ����#$���� ����� !����%�����%#����%%����$&����$%����!$�����$�'()�"&&$�*+�,-.�
/0.123'(�4(562676.�89�/13-26.365���::������;���;��<�=��>
�����?�
:��?�	�<�;�
��
@�A�
��������>��<���;B�C@@����
@�����>�?���D��������E��;�
��
@�����
	
������������������
����������"&�%�*+�,-.�/0.123'(�4(562676.�89�/13-26.365���::������;���;��<�=��F�GH�HIJ�K��;����L�	
�������;���
�����=�M��
N�>���
��������O?P�?�=�������?��
�?:�K��?���;��N�?���
��Q�=�����
=����
��
��=�;���M���
��
@����;����L�	
�����B�
��?����
���
��
@���B�?����;�:�����;�<������<�:�
?�=������?:����?:���;B�?�=�P�::�M����
;�����=��
�����?R����R������
;;�M:����=�������:?P��,-25�)8370.(6�S'5�31.'6.)�8(����������������������������������������������
7().1�T23.(5.�(70*.1�����������������������������'()�25�(86�981�1.5'T.U�,-25�)8370.(6�25�T23.(5.)�*+�,-.�/0.123'(�4(562676.�89�/13-26.365�981�8(.V620.�75.�8(T+��'()�0'+�
(86�*.�1.W18)73.)�W1281�68�265�380WT.628(U�

�
�X�

�
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YZ[\�\��jkl�mnopqrspnq�|rqqropt�pkrp�pypul�pn�ruu��nq��sn�lql}�w~�ro�z��uysrpyno��nq��r~xlop�|yuu��rtt�pn�pkl��|olq�
on�urplq�pkro�pkl�pyxl�n���r~xlop��jkl�mnopqrspnq��vqpklq�|rqqropt�pkrp�v�no�tvwxyppru�n��ro�z��uysrpyno��nq�
�r~xlop�ruu��nq���nq�|kysk�mlqpy�ysrplt��nq��r~xlop�kr�l�wllo��ql�ynvtu~�yttvl}�ro}��r~xlopt�qlsly�l}��qnx�pkl�
�|olq�tkruu{�pn�pkl�wltp�n��pkl�mnopqrspnq�t��on|ul}�l{�yo�nqxrpyno�ro}�wluyl�{�wl��qll�ro}�sulrq�n��uylot{�suryxt{�
tlsvqyp~�yoplqltpt�nq�losvxwqroslt�yo��r�nq�n��pkl�mnopqrspnq{��vwsnopqrspnqt{�xrplqyru�tv��uylqt{�nq�npklq��lqtnot�nq�
lopypylt�xr�yo��r�suryx�w~�qlrtno�n��kr�yo���qn�y}l}�urwnq{�xrplqyrut�ro}�l�vy�xlop�qlurpyo��pn�pkl��nq���
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YZ[\]Ẑ_̀abcb̂da_eZcf̀Zgdhi_jaZ
YZ[\]\k�lmn�opqmrsnqs�truuv�trsmrw�xnynw�z{|x�{}snp�pnqnr~s��}�smn���wsp{qs�p�x�o~~urq{sr�w�}�p��{|�nwsv�nrsmnp�rxx�n�
s��smn��twnp�{��npsr}rq{sn�}�p��{|�nwsv�trsm�{�q�~|�s��smn���wsp{qs�pv�}�p�x�qm�{���ws�{x�smn�opqmrsnqs�znsnp�rwnx�
rx�~p�~npu|�z�nv��p�w�sr}|�smn���wsp{qs�p�{wz��twnp�rw�tprsrw���}�smn�opqmrsnqs�x�pn{x�wx�}�p�trsmm�uzrw��
qnpsr}rq{sr�w�rw�tm�un��p�rw�~{ps�{x�~p�yrznz�rw��nqsr�w��������
�

YZ[\]\��lmn�rxx�{wqn��}�{��npsr}rq{sn�}�p��{|�nws�truu�q�wxsrs�sn�{�pn~pnxnws{sr�w��|�smn�opqmrsnqs�s��smn��twnpv�
�{xnz��w�smn�opqmrsnqs�x�ny{u�{sr�w��}�smn���p��{wz�smn�z{s{�q��~prxrw��smn�o~~urq{sr�w�}�p��{|�nwsv�sm{sv�s��smn�
�nxs��}�smn�opqmrsnqs�x��w�tunz�nv�rw}�p�{sr�w�{wz��nurn}v�smn���p��m{x�~p��pnxxnz�s��smn�~�rws�rwzrq{snz�rw���sm�smn�
o~~urq{sr�w�}�p��{|�nws�{wzv�r}�pn��rpnz�s���n�x���rssnz��|�smn���wsp{qs�pv�smn�{qq��~{w|rw��q�ppnws�q�wxsp�qsr�w�
xqmnz�un�{wz�sm{s�smn���{urs|��}�smn���p��rx�rw�{qq�pz{wqn�trsm�smn���wsp{qs���q��nwsx��lmn�}�pn��rw��
pn~pnxnws{sr�wx�{pn�x���nqs�s��{w�ny{u�{sr�w��}�smn���p��}�p�q�w}�p�{wqn�trsm�smn���wsp{qs���q��nwsx��~�w�
���xs{wsr{u����~unsr�wv�s��pnx�usx��}�x��xn��nws�snxsx�{wz�rwx~nqsr�wxv�s��q�ppnqsr�w��}��rw�p�znyr{sr�wx�}p���smn�
��wsp{qs���q��nwsx�~pr�p�s��q��~unsr�w�{wz�s��x~nqr}rq���{ur}rq{sr�wx�n�~pnxxnz��|�smn�opqmrsnqs��lmn�rxx�{wqn��}�{�
�npsr}rq{sn�}�p��{|�nws�truu�}�psmnp�q�wxsrs�sn�{�pn~pnxnws{sr�w�sm{s�smn���wsp{qs�p�rx�nwsrsunz�s��~{|�nws�rw�smn�
{���ws�qnpsr}rnz����tnynpv�smn�rxx�{wqn��}�{��npsr}rq{sn�}�p��{|�nws�truu�w�s��n�{�pn~pnxnws{sr�w�sm{s�smn�opqmrsnqs�
m{x������{zn�n�m{�xsryn��p�q�wsrw���x��w�xrsn�rwx~nqsr�wx�s��qmnq��smn���{urs|��p���{wsrs|��}�smn���p�v�����pnyrntnz�
q�wxsp�qsr�w��n{wxv��nsm�zxv�snqmwr��nxv�xn��nwqnx��p�~p�qnz�pnxv���p������{zn�n�{�rw{sr�w�s��{xqnps{rw�m�t��p�}�p�
tm{s�~�p~�xn�smn���wsp{qs�p�m{x��xnz���wn|�~pnyr��xu|�~{rz��w�{qq��ws��}�smn���wsp{qs������
�
YZ[\�Z�_̂bebfjeZafZ�ba��f��Ẑ_̀abcb̂dabfjZ

YZ[\�\k�lmn�opqmrsnqs�xm{uu�trsmm�uz�{��npsr}rq{sn�}�p��{|�nws�rw�tm�un��p�rw�~{psv�s��smn�n�snws�pn{x�w{�u|�wnqnxx{p|�
s��~p�snqs�smn��twnpv�r}�rw�smn�opqmrsnqs�x��~rwr�w�smn�pn~pnxnws{sr�wx�s��smn��twnp�pn��rpnz��|��nqsr�w�������q{ww�s�
�n��{zn��lmn�opqmrsnqs�xm{uu�trsmm�uz�{��npsr}rq{sn��}��{|�nws�r}�smn�o~~urq{sr�w�}�p��{|�nws�rx�w�s�{qq��~{wrnz�
�|�smn�q�ppnws�q�wxsp�qsr�w�xqmnz�un�pn��rpnz��|��nqsr�w���� ����¡}�smn�opqmrsnqs�rx��w{�un�s��qnpsr}|�~{|�nws�rw�smn�
{���ws��}�smn�o~~urq{sr�wv�smn�opqmrsnqs�truu�w�sr}|�smn���wsp{qs�p�{wz��twnp�{x�~p�yrznz�rw��nqsr�w��������¡}�smn�
��wsp{qs�p�{wz�opqmrsnqs�q{ww�s�{�pnn��w�{�pnyrxnz�{���wsv�smn�opqmrsnqs�truu�~p��~su|�rxx�n�{��npsr}rq{sn�}�p�
�{|�nws�}�p�smn�{���ws�}�p�tmrqm�smn�opqmrsnqs�rx�{�un�s���{�n�x�qm�pn~pnxnws{sr�wx�s��smn��twnp��lmn�opqmrsnqs�
�{|�{ux��trsmm�uz�{��npsr}rq{sn�}�p��{|�nws��pv��nq{�xn��}�x��xn��nwsu|�zrxq�ynpnz�nyrznwqnv��{|�w�uur}|�smn�tm�un�
�p�{�~{ps��}�{��npsr}rq{sn�}�p��{|�nws�~pnyr��xu|�rxx�nzv�s��x�qm�n�snws�{x��{|��n�wnqnxx{p|�rw�smn�opqmrsnqs�x�
�~rwr�w�s��~p�snqs�smn��twnp�}p���u�xx�}�p�tmrqm�smn���wsp{qs�p�rx�pnx~�wxr�unv�rwqu�zrw��u�xx�pnx�usrw��}p���{qsx�
{wz���rxxr�wx�znxqpr�nz�rw��nqsr�w������v��nq{�xn��}�

\k� zn}nqsryn���p��w�s�pn�nzrnz¢�
\�� smrpz�~{ps|�qu{r�x�}runz��p�pn{x�w{�un�nyrznwqn�rwzrq{srw��~p��{�un�}rurw���}�x�qm�qu{r�x��wunxx�

xnq�prs|�{qqn~s{�un�s��smn��twnp�rx�~p�yrznz��|�smn���wsp{qs�p¢�
\£� }{ru�pn��}�smn���wsp{qs�p�s���{�n�~{|�nwsx�~p�~npu|�s�����q�wsp{qs�px��p�}�p�u{��pv��{snpr{ux��p�

n��r~�nws¢�
\]� pn{x�w{�un�nyrznwqn�sm{s�smn���p��q{ww�s��n�q��~unsnz�}�p�smn��w~{rz��{u{wqn��}�smn���wsp{qs����¢�
\�� z{�{�n�s��smn��twnp��p�{�xn~{p{sn�q�wsp{qs�p¢�
\¤� pn{x�w{�un�nyrznwqn�sm{s�smn���p��truu�w�s��n�q��~unsnz�trsmrw�smn���wsp{qs�lr�nv�{wz�sm{s�smn�

�w~{rz��{u{wqn�t��uz�w�s��n�{zn��{sn�s��q�ynp�{qs�{u��p�ur��rz{snz�z{�{�nx�}�p�smn�{wsrqr~{snz�znu{|¢�
�p�

\¥� pn~n{snz�}{ru�pn�s��q{pp|���s�smn���p��rw�{qq�pz{wqn�trsm�smn���wsp{qs���q��nwsx���
�
YZ[\�\���mnw�smn�{��yn�pn{x�wx�}�p�trsmm�uzrw��qnpsr}rq{sr�w�{pn�pn��ynzv�qnpsr}rq{sr�w�truu��n��{zn�}�p�{���wsx�
~pnyr��xu|�trsmmnuz��
�
YZ[\�\£�¡}�smn�opqmrsnqs�trsmm�uzx�qnpsr}rq{sr�w�}�p�~{|�nws��wznp��nqsr�w��������v�smn��twnp��{|v�{s�rsx�x�un��~sr�wv�
rxx�n���rws�qmnq�x�s��smn���wsp{qs�p�{wz�s��{w|����q�wsp{qs�p��p��{snpr{u��p�n��r~�nws�x�~~urnpx�s��tm���smn�
��wsp{qs�p�}{runz�s���{�n�~{|�nws�}�p���p��~p�~npu|�~np}�p�nz��p��{snpr{u��p�n��r~�nws�x�rs{�u|�znurynpnz��¡}�smn�
�twnp��{�nx�~{|�nwsx��|���rws�qmnq�v�smn��twnp�xm{uu�w�sr}|�smn�opqmrsnqs�{wz�smn�opqmrsnqs�truu�pn}unqs�x�qm�
~{|�nws��w�smn�wn�s��npsr}rq{sn�}�p��{|�nws���
�
YZ[\¤Zg̀f¦̀_eeZgdhi_jaeZ
YZ[\¤\k�o}snp�smn�opqmrsnqs�m{x�rxx�nz�{��npsr}rq{sn�}�p��{|�nwsv�smn��twnp�xm{uu��{�n�~{|�nws�rw�smn��{wwnp�{wz�
trsmrw�smn�sr�n�~p�yrznz�rw�smn���wsp{qs���q��nwsxv�{wz�xm{uu�x��w�sr}|�smn�opqmrsnqs�Z
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YZ[\]\̂�_̀ab̀cde�ef�ghcieja�k�fl�mneoj�pq�fl�ehj�rf̀eh�gcafondc�gfsj�fl�tcubv�cb�cwjdsjsv�ehj�gfdeacxefa�bhcoo�icy�
jcxh�r̀zxfdeacxefa�df�oceja�ehcd�bj{jd�scyb�cleja�ajxjnie�fl�icywjde�lafw�ehj�|udja�ehj�cwf̀de�ef�uhnxh�ehj�
r̀zxfdeacxefa�nb�jdeneojsv�ajlojxend}�ijaxjdec}jb�cxècooy�ajecndjs�lafw�icywjdeb�ef�ehj�gfdeacxefa�fd�cxxf̀de�fl�ehj�
r̀zxfdeacxefa~b�ifaenfd�fl�ehj��fa���mhj�gfdeacxefa�bhcoov�zy�ciiafiancej�c}ajjwjde�uneh�jcxh�r̀zxfdeacxefav�
aj�̀naj�jcxh�r̀zxfdeacxefa�ef�wc�j�icywjdeb�ef�r̀z�b̀zxfdeacxefab�nd�c�bnwnoca�wcddja��
�
YZ[\]\��mhj��axhnejxe�unoov�fd�aj�̀jbev�l̀adnbh�ef�c�r̀zxfdeacxefav�nl�iacxenxczojv�ndlfawcenfd�aj}casnd}�ijaxjdec}jb�fl�
xfwiojenfd�fa�cwf̀deb�ciionjs�lfa�zy�ehj�gfdeacxefa�cds�cxenfd�ec�jd�ehjajfd�zy�ehj��axhnejxe�cds�|udja�fd�
cxxf̀de�fl�ifaenfdb�fl�ehj��fa��sfdj�zy�b̀xh�r̀zxfdeacxefa��
�
YZ[\]\��mhj�|udja�hcb�ehj�an}he�ef�aj�̀jbe�uaneejd�j{nsjdxj�lafw�ehj�gfdeacxefa�ehce�ehj�gfdeacxefa�hcb�iafijaoy�icns�
r̀zxfdeacxefab�cds�wcejanco�cds�j�̀niwjde�b̀iionjab�cwf̀deb�icns�zy�ehj�|udja�ef�ehj�gfdeacxefa�lfa�b̀zxfdeacxejs�
�fa����l�ehj�gfdeacxefa�lcnob�ef�l̀adnbh�b̀xh�j{nsjdxj�unehnd�bj{jd�scybv�ehj�|udja�bhcoo�hc{j�ehj�an}he�ef�xfdecxe�
r̀zxfdeacxefab�ef�cbxjaecnd�uhjehja�ehjy�hc{j�zjjd�iafijaoy�icns���jnehja�ehj�|udja�dfa��axhnejxe�bhcoo�hc{j�cd�
fzon}cenfd�ef�icy�fa�ef�bjj�ef�ehj�icywjde�fl�wfdjy�ef�c�r̀zxfdeacxefav�j�xjie�cb�wcy�fehjaunbj�zj�aj�̀najs�zy�ocu��
�
YZ[\]\��gfdeacxefa�icywjdeb�ef�wcejanco�cds�j�̀niwjde�b̀iionjab�bhcoo�zj�eajcejs�nd�c�wcddja�bnwnoca�ef�ehce�iaf{nsjs�
nd�rjxenfdb�q�k�pv�q�k���cds�q�k����
�
YZ[\]\]���gjaenlnxcej�lfa�_cywjdev�c�iaf}ajbb�icywjdev�fa�icaenco�fa�jdenaj�̀bj�fa�fxx̀icdxy�fl�ehj�_af�jxe�zy�ehj�
|udja�bhcoo�dfe�xfdbenèej�cxxjiecdxj�fl��fa��dfe�nd�cxxfascdxj�uneh�ehj�gfdeacxe��fx̀wjdeb��
�
YZ[\]\���dojbb�ehj�gfdeacxefa�iaf{nsjb�ehj�|udja�uneh�c�icywjde�zfds�nd�ehj�l̀oo�ijdco�b̀w�fl�ehj�gfdeacxe�r̀wv�
icywjdeb�ajxjn{js�zy�ehj�gfdeacxefa�lfa��fa��iafijaoy�ijalfawjs�zy�r̀zxfdeacxefab�cds�b̀iionjab�bhcoo�zj�hjos�zy�
ehj�gfdeacxefa�lfa�ehfbj�r̀zxfdeacxefab�fa�b̀iionjab�uhf�ijalfawjs��fa��fa�l̀adnbhjs�wcejancobv�fa�zfehv�̀dsja�
xfdeacxe�uneh�ehj�gfdeacxefa�lfa�uhnxh�icywjde�ucb�wcsj�zy�ehj�|udja���fehnd}�xfdecndjs�hjajnd�bhcoo�aj�̀naj�
wfdjy�ef�zj�iocxjs�nd�c�bjicacej�cxxf̀de�cds�dfe�xfwwnd}ojs�uneh�wfdjy�fl�ehj�gfdeacxefav�bhcoo�xajcej�cdy�
lns̀xncay�oncznoney�fa�efae�oncznoney�fd�ehj�icae�fl�ehj�gfdeacxefa�lfa�zajcxh�fl�eàbe�fa�bhcoo�jdeneoj�cdy�ijabfd�fa�jdeney�
ef�cd�cucas�fl�ìdnen{j�scwc}jb�c}cndbe�ehj�gfdeacxefa�lfa�zajcxh�fl�ehj�aj�̀najwjdeb�fl�ehnb�iaf{nbnfd��
�
YZ[\�Z�������Z��Z�������Z
�l�ehj��axhnejxe�sfjb�dfe�nbb̀j�c�gjaenlnxcej�lfa�_cywjde�ef�ehj�|udjav�ehaf̀}h�df�lc̀oe�fl�ehj�gfdeacxefav�unehnd�
bj{jd�scyb�cleja�ajxjnie�fl�ehj�gfdeacxefa~b��iionxcenfd�lfa�_cywjdev�fa�nl�ehj�|udja�sfjb�dfe�icy�ehj�gfdeacxefa�
unehnd�bj{jd�scyb�cleja�ehj�enwj�jbeczonbhjs�nd�ehj�gfdeacxe��fx̀wjdeb�ehj�cwf̀de�xjaenlnjs�zy�ehj��axhnejxe�fa�
cucasjs�zy�lndco�snbìej�ajbfòenfd�fasjav�ehjd�ehj�gfdeacxefa�wcyv�̀ifd�bj{jd�cssnenfdco�scyb~�uaneejd�dfenxj�ef�ehj�
|udja�cds��axhnejxev�befi�ehj��fa��̀deno�icywjde�fl�ehj�cwf̀de�fund}�hcb�zjjd�ajxjn{js��mhj�gfdeacxe�mnwj�bhcoo�
zj�j�ejdsjs�ciiafiancejoy�cds�ehj�gfdeacxe�r̀w�bhcoo�zj�ndxajcbjsv�nd�cxxfascdxj�uneh�ehj�iaf{nbnfdb�fl�rjxenfd�
�����v�zy�ehj�cwf̀de�fl�ehj�gfdeacxefa~b�ajcbfdczoj�xfbeb�fl�bh̀e�sfudv�sjocy�cds�becae�̀iv�iòb�ndejajbe�cb�iaf{nsjs�
lfa�nd�ehj�gfdeacxe��fx̀wjdeb��
�
YZ[\�Z �¡ �������Z¢���������Z
YZ[\�\£�r̀zbecdenco�gfwiojenfd�nb�ehj�bec}j�nd�ehj�iaf}ajbb�fl�ehj��fa��uhjd�ehj��fa��fa�sjbn}dcejs�ifaenfd�ehjajfl�
nb�b̀llnxnjdeoy�xfwiojej�nd�cxxfascdxj�uneh�ehj�gfdeacxe��fx̀wjdeb�bf�ehce�ehj�|udja�xcd�fxx̀iy�fa�̀enon¤j�ehj�
�fa��lfa�neb�ndejdsjs�̀bj�cds�uhjd�coo�aj�̀najs�fxx̀icdxy�ijawnebv�nl�cdyv�hc{j�zjjd�nbb̀js�cds�xfinjb�hc{j�zjjd�
sjon{jajs�ef�ehj�|udja��
�
YZ[\�\̂��hjd�ehj�gfdeacxefa�xfdbnsjab�ehce�ehj��fa�v�fa�c�ifaenfd�ehjajfl�uhnxh�ehj�|udja�c}ajjb�ef�cxxjie�
bjicacejoyv�nb�b̀zbecdencooy�xfwiojejv�ehj�gfdeacxefa�bhcoo�iajicaj�cds�b̀zwne�ef�ehj��axhnejxe�c�xfwiajhjdbn{j�
uaneejd�onbe�fl�nejwb�ef�zj�xfwiojejs�fa�xfaajxejs�ianfa�ef�lndco�icywjde��¥cnòaj�ef�ndxòsj�cd�nejw�fd�b̀xh�onbe�sfjb�
dfe�coeja�ehj�ajbifdbnznoney�fl�ehj�gfdeacxefa�ef�xfwiojej�coo��fa��nd�cxxfascdxj�uneh�ehj�gfdeacxe��fx̀wjdeb��
�

YZ[\�\���ifd�ajxjnie�fl�ehj�gfdeacxefa~b�onbev�ehj��axhnejxev�uneh�ehj�|udja�cds�cdy�fehja�ijabfd�ehj��axhnejxe�fa�ehj�
|udja�xhffbjv�unoo�wc�j�cd�ndbijxenfd�fd�c�scej�cds�ce�c�enwj�ẁ ècooy�c}ajjczoj�ef�ehj��axhnejxev�|udjav�cds�
gfdeacxefav�ef�sjejawndj�uhjehja�ehj��fa��fa�sjbn}dcejs�ifaenfd�ehjajfl�nb�b̀zbecdencooy�xfwiojej��mhj�gfdeacxefa�
bhcoo�l̀adnbh�cxxjbb�lfa�ehj�ndbijxenfd�cds�ejbend}�cb�iaf{nsjs�nd�ehnb�gfdeacxe��mhj�ndbijxenfd�bhcoo�ndxòsj�c�
sjwfdbeacenfd�zy�ehj�gfdeacxefa�ehce�coo�j�̀niwjdev�bybejwb�cds�fijaczoj�xfwifdjdeb�fl�ehj��fa��l̀dxenfd�
iafijaoy�cds�nd�cxxfascdxj�uneh�ehj�gfdeacxe��fx̀wjdeb���l�ehj��axhnejxe~b�ndbijxenfd�snbxofbjb�cdy�nejwv�uhjehja�
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YZ�[Y\�][̂_̀aba�Y[�\cb�dY[\Zê\YZfg�_]g\h�ic]̂c�]g�[Y\�g̀jj]̂]b[\_k�̂Ylm_b\b�][�ê ŶZae[̂b�i]\c�\cb�dY[\Zê\�
nŶ l̀b[\g�gY�\ce\�\cb�oi[bZ�̂e[�Ŷ^̀mk�YZ�̀\]_]pb�\cb�qYZr�YZ�abg]s[e\ba�mYZ\]Y[�\cbZbYj�jYZ�]\g�][\b[aba�̀gbh�\cb�
dY[\Zê\YZ�gce__h�tbjYZb�]gg̀e[̂b�Yj�\cb�dbZ\]j]̂e\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[h�̂Ylm_b\b�YZ�̂YZZb̂\�g̀ ĉ�]\bl�̀mY[�
[Y\]j]̂e\]Y[�tk�\cb�vẐc]\b̂\w�x[�g̀ ĉ�̂egbh�\cb�dY[\Zê\YZ�gce__�\cb[�g̀tl]\�e�Zbỳbg\�jYZ�e[Y\cbZ�][gmb̂\]Y[�tk�\cb�
vẐc]\b̂\�\Y�ab\bZl][b�ùtg\e[\]e_�dYlm_b\]Y[w�xj�lYZb�\ce[�Y[b�ùtg\e[\]e_�dYlm_b\]Y[�][gmb̂\]Y[�]g�Zbỳ]Zbah�\cb�
dY[\Zê\YZ�gce__�Zb]lt̀Zgb�\cb�oi[bZ�jYZ�e__�̂Yg\g�Yj�Zbz][gmb̂\]Y[g�YZh�e\�\cb�oi[bZfg�Ym\]Y[h�\cb�̂Yg\g�lek�tb�
abà \̂ba�jZYl�meklb[\g�àb�\Y�\cb�dY[\Zê\YZw�
{
|{}~�~�~��xj�\cb�vẐc]\b̂\�e[a�oi[bZ�̂Y[̂ Z̀�][�\cb�dY[\Zê\YZfg�eggbgglb[\�\ce\�\cb�qYZr�YZ�e�mYZ\]Y[�Yj�\cb�qYZr�]g�
gejb�\Y�Ŷ^̀mkh�\cb�oi[bZ�e[a�dY[\Zê\YZ�lek�eZZe[sb�jYZ�e�dbZ\]j]̂e\b�Yj�ô^̀me[̂k�x[gmb̂\]Y[�tk�ou�w��cb�
oi[bZh�vẐc]\b̂\h�e[a�dY[\Zê\YZ�gce__�tb�mZbgb[\�e\�ou�fg�][gmb̂\]Y[w��mY[��bZ]jk][s�\ce\�\cb�qYZr�YZ�e�mYZ\]Y[�Yj�
\cb�qYZr�]g�g̀tg\e[\]e__k�̂Ylm_b\b�e[a�gejb�\Y�Ŷ^̀mkh�ou��i]__�]gg̀bh�eg�emmZYmZ]e\bh�e��̀__�YZ��eZ\]e_�dbZ\]j]̂e\b�Yj�
ô^̀me[̂kw�
�
|{}~�~��qcb[�\cb�qYZr�YZ�abg]s[e\ba�mYZ\]Y[�\cbZbYj�]g�g̀tg\e[\]e__k�̂Ylm_b\bh�\cb�vẐc]\b̂\�i]__�mZbmeZb�e�
dbZ\]j]̂e\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[�\ce\�gce__�bg\et_]gc�\cb�ae\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[h�gce__�bg\et_]gc�
ZbgmY[g]t]_]\]bg�Yj�\cb�oi[bZ�e[a�dY[\Zê\YZ�jYZ�gb̂ Z̀]\kh�le][\b[e[̂bh�cbe\h�̀\]_]\]bgh�aelesb�\Y�\cb�qYZr�e[a�
][g̀Ze[̂bh�e[a�gce__�j]��\cb�\]lb�i]\c][�ic]̂c�\cb�dY[\Zê\YZ�gce__�j][]gc�e__�]\blg�Y[�\cb�_]g\�ê Ŷlme[k][s�\cb�
dbZ\]j]̂e\bw�qeZZe[\]bg�Zbỳ]Zba�tk�\cb�dY[\Zê\�nŶ l̀b[\g�gce__�̂Yllb[̂b�Y[�\cb�ae\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[�
Yj�\cb�qYZr�YZ�abg]s[e\ba�mYZ\]Y[�\cbZbYj�̀[_bgg�Y\cbZi]gb�mZY�]aba�][�\cb�dbZ\]j]̂e\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[w�
�
|{}~�~���cb�dbZ\]j]̂e\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[�gce__�tb�g̀tl]\\ba�\Y�\cb�oi[bZ�e[a�dY[\Zê\YZ�jYZ�\cb]Z�iZ]\\b[�
ê b̂m\e[̂b�Yj�ZbgmY[g]t]_]\]bg�egg]s[ba�\Y�\cbl�][�g̀ ĉ�dbZ\]j]̂e\bw��mY[�g̀ ĉ�ê b̂m\e[̂bh�\cb�oi[bZ�gce__�lerb�
meklb[\�Yj�Zb\e][esb�emm_k][s�\Y�g̀ ĉ�qYZr�YZ�abg]s[e\ba�mYZ\]Y[�\cbZbYjw�ù ĉ�meklb[\�gce__�tb�ea�̀g\ba�jYZ�qYZr�
\ce\�]g�][̂Ylm_b\b�YZ�[Y\�][�ê ŶZae[̂b�i]\c�\cb�Zbỳ]Zblb[\g�Yj�\cb�dY[\Zê\�nŶ l̀b[\gw�
�
|{}~}{�������{���������{��{���{
|{}~}~���cb�oi[bZ�lek�Ŷ^̀mk�YZ�̀gb�e[k�̂Ylm_b\ba�YZ�meZ\]e__k�̂Ylm_b\ba�mYZ\]Y[�Yj�\cb�qYZr�e\�e[k�g\esb�icb[�
g̀ ĉ�mYZ\]Y[�]g�abg]s[e\ba�tk�gbmeZe\b�esZbblb[\�i]\c�\cb�dY[\Zê\YZh�mZY�]aba�g̀ ĉ�Ŷ^̀me[̂k�YZ�̀gb�]g�̂Y[gb[\ba�
\Y�tk�\cb�][g̀ZbZ�eg�Zbỳ]Zba�̀[abZ�ub̂\]Y[���w�w�w��e[a�è\cYZ]pba�tk�m̀t_]̂�è\cYZ]\]bg�ce�][s��̀Z]ga]̂\]Y[�Y�bZ�\cb�
�ZY�b̂\w�ù ĉ�meZ\]e_�Ŷ^̀me[̂k�YZ�̀gb�lek�̂Yllb[̂b�icb\cbZ�YZ�[Y\�\cb�mYZ\]Y[�]g�g̀tg\e[\]e__k�̂Ylm_b\bh�mZY�]aba�
\cb�oi[bZ�e[a�dY[\Zê\YZ�ce�b�ê b̂m\ba�][�iZ]\][s�\cb�ZbgmY[g]t]_]\]bg�egg]s[ba�\Y�bêc�Yj�\cbl�jYZ�meklb[\gh�
Zb\e][esbh�]j�e[kh�gb̂ Z̀]\kh�le][\b[e[̂bh�cbe\h�̀\]_]\]bgh�aelesb�\Y�\cb�qYZr�e[a�][g̀Ze[̂bh�e[a�ce�b�esZbba�][�
iZ]\][s�̂Y[̂bZ[][s�\cb�mbZ]Ya�jYZ�̂YZZb̂\]Y[�Yj�\cb�qYZr�e[a�̂Yllb[̂blb[\�Yj�ieZZe[\]bg�Zbỳ]Zba�tk�\cb�dY[\Zê\�
nŶ l̀b[\gw�qcb[�\cb�dY[\Zê\YZ�̂Y[g]abZg�e�mYZ\]Y[�g̀tg\e[\]e__k�̂Ylm_b\bh�\cb�dY[\Zê\YZ�gce__�mZbmeZb�e[a�
g̀tl]\�e�_]g\�\Y�\cb�vẐc]\b̂\�eg�mZY�]aba�̀[abZ�ub̂\]Y[��w�w�w�dY[gb[\�Yj�\cb�dY[\Zê\YZ�\Y�meZ\]e_�Ŷ^̀me[̂k�YZ�̀gb�
gce__�[Y\�tb�̀[ZbegY[et_k�i]\ccb_aw��cb�g\esb�Yj�\cb�mZYsZbgg�Yj�\cb�qYZr�gce__�tb�ab\bZl][ba�tk�iZ]\\b[�esZbblb[\�
tb\ibb[�\cb�oi[bZ�e[a�dY[\Zê\YZ�YZh�]j�[Y�esZbblb[\�]g�Zbêcbah�tk�ab̂]g]Y[�Yj�\cb�vẐc]\b̂\w�
�
|{}~}~��xllba]e\b_k�mZ]YZ�\Y�g̀ ĉ�meZ\]e_�Ŷ^̀me[̂k�YZ�̀gbh�\cb�oi[bZh�dY[\Zê\YZ�e[a�vẐc]\b̂\�gce__��Y][\_k�][gmb̂\�
\cb�eZbe�\Y�tb�Ŷ^̀m]ba�YZ�mYZ\]Y[�Yj�\cb�qYZr�\Y�tb�̀gba�][�YZabZ�\Y�ab\bZl][b�e[a�Zb̂YZa�\cb�̂Y[a]\]Y[�Yj�\cb�
qYZrw�
�
|{}~}~���[_bgg�Y\cbZi]gb�esZbba�̀mY[h�meZ\]e_�Ŷ^̀me[̂k�YZ�̀gb�Yj�e�mYZ\]Y[�YZ�mYZ\]Y[g�Yj�\cb�qYZr�gce__�[Y\�
Ŷ[g\]\̀\b�ê b̂m\e[̂b�Yj�qYZr�[Y\�̂Ylm_k][s�i]\c�\cb�Zbỳ]Zblb[\g�Yj�\cb�dY[\Zê\�nŶ l̀b[\gw�
�
|{}~� {¡����{��¢�������{��£{¡����{���¢���{

|{}~� ~���[_bgg�\cb�meZ\]bg�esZbb�Y\cbZi]gb�][�\cb�dbZ\]j]̂e\b�Yj�ùtg\e[\]e_�dYlm_b\]Y[h�\cb�dY[\Zê\YZ�gce__�êc]b�b�
�][e_�dYlm_b\]Y[�[Y�_e\bZ�\ce[�\c]Z\k�aekg�ej\bZ�ùtg\e[\]e_�dYlm_b\]Y[w��mY[�Zb̂b]m\�Yj�\cb�dY[\Zê\YZfg�iZ]\\b[�
[Y\]̂b�\ce\�\cb�qYZr�]g�Zbeak�jYZ�j][e_�][gmb̂\]Y[�e[a�ê b̂m\e[̂b�e[a�̀mY[�Zb̂b]m\�Yj�e�j][e_�vmm_]̂e\]Y[�jYZ�
�eklb[\h�\cb�vẐc]\b̂\h�i]\c�\cb�oi[bZ�e[a�e[k�Y\cbZ�mbZgY[�\cb�vẐc]\b̂\�YZ�\cb�oi[bZ�̂cYYgbh��i]__��lerb�e[�
][gmb̂\]Y[�Y[�e�ae\b�e[a�e\�e�\]lb�l̀ \̀e__k�esZbbet_b�\Y�\cb�vẐc]\b̂\h�oi[bZh�e[a�dY[\Zê\YZh�e[ah�icb[�\cb�
vẐc]\b̂\�j][ag�\cb�qYZr�ê b̂m\et_b�̀[abZ�\cb�dY[\Zê\�nŶ l̀b[\g�e[a�\cb�dY[\Zê\�j̀__k�mbZjYZlbah�\cb�vẐc]\b̂\�
i]__�mZYlm\_k�]gg̀b�e�j][e_�dbZ\]j]̂e\b�jYZ��eklb[\�g\e\][s�\ce\�\Y�\cb�tbg\�Yj�\cb�vẐc]\b̂\fg�r[Yi_basbh�][jYZle\]Y[�
e[a�tb_]bjh�e[a�Y[�\cb�teg]g�Yj�\cb�vẐc]\b̂\fg�Y[zg]\b��]g]\g�e[a�][gmb̂\]Y[gh�\cb�qYZr�ceg�tbb[�̂Ylm_b\ba�][�
ê ŶZae[̂b�i]\c�\bZlg�e[a�̂Y[a]\]Y[g�Yj�\cb�dY[\Zê\�nŶ l̀b[\g�e[a�\ce\�\cb�b[\]Zb�te_e[̂b�jỲ[a�\Y�tb�àb�\cb�
dY[\Zê\YZ�e[a�[Y\ba�][�\cb�j][e_�dbZ\]j]̂e\b�]g�àb�e[a�meket_bw��cb�vẐc]\b̂\fg�j][e_�dbZ\]j]̂e\b�jYZ��eklb[\�i]__�
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YZ[\]̂]_]̀�a�b_c]d̀c�c̀ec̀\̀[]a]̂Z[�]da]�YZ[f̂]̂Z[\�ĝ\]̀f�̂[�h̀Y]̂Z[�ijkljm�a\�ec̀Ỳf̀[]�]Z�]d̀�nZ[]caY]Zco\�p̀ [̂q�
[̀]̂]g̀f�]Z�b̂[ag�ears̀[]�dat̀�p̀ [̀�b_gb̂gg̀fj�ub�sZc̀�]da[�Z[̀�v̂[ag�nZseg̀]̂Z[�̂[\èY]̂Z[�̂\�c̀w_̂c̀fx�]d̀�
nZ[]caY]Zc�\dagg�c̀̂sp_c\̀�]d̀�yz[̀c�bZc�agg�YZ\]\�Zb�c̀{̂[\èY]̂Z[\�Zcx�a]�]d̀�yz[̀co\�Ze]̂Z[x�]d̀�YZ\]\�sar�p̀�
f̀f_Y]̀f�bcZs�ears̀[]\�f_̀�]Z�]d̀�nZ[]caY]Zcj�ub�]d̀�nZ[]caY]Zc�fZ̀\�[Z]�aYd̂̀ t̀�b̂[ag�YZseg̀]̂Z[�ẑ]d̂[�]d̂c]r�
far\�ab]̀c�h_p\]a[]̂ag�nZseg̀]̂Z[�Zc�]d̀�]̂s̀bcas̀�aqc̀̀f�]Z�pr�]d̀�eac]̂̀\�̂[�]d̀�ǹc]̂b̂Ya]̀�Zb�h_p\]a[]̂ag�
nZseg̀]̂Z[x�zd̂Yd̀t̀c�̂\�qc̀a]̀cx�]d̀�nZ[]caY]Zc�\dagg�p̀�c̀\eZ[\̂pg̀�bZc�a[r�aff̂]̂Z[ag�|cYd̂]̀Y]_cag�b̀̀\�c̀\_g]̂[q�
bcZs�]d̀�f̀garj}}
�
~���������̀ ]̂d̀c�b̂[ag�ears̀[]�[Zc�a[r�c̀sâ[̂[q�c̀]â[̀f�ècỲ[]aq̀�\dagg�p̀YZs̀�f_̀�_[]̂g�]d̀�nZ[]caY]Zc�\_pŝ]\�
]Z�]d̀�|cYd̂]̀Y]��k��a[�abb̂fat̂]�]da]�earcZgg\x�p̂gg\�bZc�sa]̀ĉag\�a[f�̀w_̂es̀[]x�a[f�Z]d̀c�̂[f̀p]̀f[̀\\�YZ[[̀Y]̀f�
ẑ]d�]d̀��Zc��bZc�zd̂Yd�]d̀�yz[̀c�Zc�]d̀�yz[̀co\�ecZèc]r�ŝqd]�p̀�c̀\eZ[\̂pg̀�Zc�̀[Y_sp̀c̀f��g̀\\�asZ_[]\�
ẑ]dd̀gf�pr�yz[̀c��dat̀�p̀ [̀�eâf�Zc�Z]d̀cẑ\̀�\a]̂\b̂̀fx��m��a�Ỳc]̂b̂Ya]̀�̀t̂f̀[Ŷ[q�]da]�̂[\_ca[Ỳ�c̀w_̂c̀f�pr�]d̀�
nZ[]caY]��ZY_s̀[]\�]Z�c̀sâ[�̂[�bZcỲ�ab]̀c�b̂[ag�ears̀[]�̂\�Y_cc̀[]gr�̂[�̀bb̀Y]�a[f�ẑgg�[Z]�p̀�Ya[Ỳg̀f�Zc�aggZz̀f�
]Z�̀�êc̀�_[]̂g�a]�g̀a\]��l�far\o�eĉZc�zĉ]]̀[�[Z]̂Ỳ�da\�p̀ [̀�q̂t̀[�]Z�]d̀�yz[̀cx�����a�zĉ]]̀[�\]a]̀s̀[]�]da]�]d̀�
nZ[]caY]Zc��[Zz\�Zb�[Z�\_p\]a[]̂ag�c̀a\Z[�]da]�]d̀�̂[\_ca[Ỳ�ẑgg�[Z]�p̀�c̀[̀zapg̀�]Z�YZt̀c�]d̀�èĉZf�c̀w_̂c̀f�pr�
]d̀�nZ[]caY]��ZY_s̀[]\x�����YZ[\̀[]�Zb�\_c̀]rx�̂b�a[rx�]Z�b̂[ag�ears̀[]����x�̂b�c̀w_̂c̀f�pr�]d̀�yz[̀cx�Z]d̀c�fa]a�
\̀]apĝ\d̂[q�ears̀[]�Zc�\a]̂\baY]̂Z[�Zb�Zpĝqa]̂Z[\x�\_Yd�a\�c̀Ỳ ê]\x�c̀g̀a\̀\�a[f�zât̀c\�Zb�ĝ̀[\x�Ygâs\x�\̀Y_ĉ]r�
[̂]̀c̀\]\�Zc�̀[Y_spca[Ỳ\�aĉ\̂[q�Z_]�Zb�]d̀�nZ[]caY]x�]Z�]d̀�̀�]̀[]�a[f�̂[�\_Yd�bZcs�a\�sar�p̀�f̀\̂q[a]̀f�pr�]d̀�
yz[̀cx�����c̀w_̂c̀f��câ[̂[q��a[_ag\x�����̀w_̂es̀[]�yèca]̂Z[\�a[f��â[]̀[a[Ỳ��a[_ag\x�����a[r�Ỳc]̂b̂Ya]̀\�Zb�
]̀\]̂[qx�̂[\èY]̂Z[�Zc�aeecZtag�c̀w_̂c̀f�pr�]d̀�nZ[]caY]��ZY_s̀[]\�a[f�[Z]�ec̀t̂Z_\gr�ecZt̂f̀f��i��agg�zacca[]̂̀\�
a[f�q_aca[]̀̀\�c̀w_̂c̀f�_[f̀c�Zc�e_c\_a[]�]Z�]d̀�nZ[]caY]��ZY_s̀[]\x�a[f��kl��Z[̀�YZer�Zb�]d̀��ZY_s̀[]\�c̀w_̂c̀f�
pr�h̀Y]̂Z[��jkkj�
�
~��������ubx�ab]̀c�h_p\]a[]̂ag�nZseg̀]̂Z[�Zb�]d̀��Zc�x�b̂[ag�YZseg̀]̂Z[�]d̀c̀Zb�̂\�f̀gar̀f��l�far\�]dcZ_qd�[Z�ba_g]�Zb�
]d̀�nZ[]caY]Zc�Zc�pr�̂\\_a[Ỳ�Zb�nda[q̀�ycf̀c\�abb̀Y]̂[q�b̂[ag�YZseg̀]̂Z[x�a[f�]d̀�|cYd̂]̀Y]�\Z�YZ[b̂cs\x�]d̀�yz[̀c�
\daggx�_eZ[�aeeĝYa]̂Z[�pr�]d̀�nZ[]caY]Zc�a[f�Ỳc]̂b̂Ya]̂Z[�pr�]d̀�|cYd̂]̀Y]x�a[f�ẑ]dZ_]�]̀cŝ[a]̂[q�]d̀�nZ[]caY]x�
sa�̀�ears̀[]�Zb�]d̀�paga[Ỳ�f_̀�bZc�]da]�eZc]̂Z[�Zb�]d̀��Zc��b_ggr�YZseg̀]̀f�a[f�aYỲe]̀fj�ub�]d̀�c̀sâ[̂[q�
paga[Ỳ�bZc��Zc��[Z]�b_ggr�YZseg̀]̀f�Zc�YZcc̀Y]̀f�̂\�g̀\\�]da[�c̀]â[aq̀�\]̂e_ga]̀f�̂[�]d̀�nZ[]caY]��ZY_s̀[]\x�a[f�̂b�
pZ[f\�dat̀�p̀ [̀�b_c[̂\d̀fx�]d̀�zĉ]]̀[�YZ[\̀[]�Zb�\_c̀]r�]Z�ears̀[]�Zb�]d̀�paga[Ỳ�f_̀�bZc�]da]�eZc]̂Z[�Zb�]d̀��Zc��
b_ggr�YZseg̀]̀f�a[f�aYỲe]̀f�\dagg�p̀�\_pŝ]]̀f�pr�]d̀�nZ[]caY]Zc�]Z�]d̀�|cYd̂]̀Y]�eĉZc�]Z�Ỳc]̂b̂Ya]̂Z[�Zb�\_Yd�
ears̀[]j�h_Yd�ears̀[]�\dagg�p̀�saf̀�_[f̀c�]̀cs\�a[f�YZ[f̂]̂Z[\�qZt̀c[̂[q�b̂[ag�ears̀[]x�̀�Ỳe]�]da]�̂]�\dagg�[Z]�
YZ[\]̂]_]̀�a�zât̀c�Zb�Ygâs\j�
�
~���������d̀�sa�̂[q�Zb�b̂[ag�ears̀[]�\dagg�YZ[\]̂]_]̀�a�zât̀c�Zb�ngâs\�pr�]d̀�yz[̀c�̀�Ỳe]�]dZ\̀�aĉ\̂[q�bcZs�

��� ĝ̀[\x�ngâs\x�\̀Y_ĉ]r�̂[]̀c̀\]\�Zc�̀[Y_spca[Ỳ\�aĉ\̂[q�Z_]�Zb�]d̀�nZ[]caY]�a[f�_[\̀]]g̀f��
��� bâg_c̀�Zb�]d̀��Zc��]Z�YZsegr�ẑ]d�]d̀�c̀w_̂c̀s̀[]\�Zb�]d̀�nZ[]caY]��ZY_s̀[]\��Zc�
��� ]̀cs\�Zb�\èŶag�zacca[]̂̀\�c̀w_̂c̀f�pr�]d̀�nZ[]caY]��ZY_s̀[]\j�

�
~��������|YỲe]a[Ỳ�Zb�b̂[ag�ears̀[]�pr�]d̀�nZ[]caY]Zcx�a�h_pYZ[]caY]Zc�Zc�sa]̀ĉag�\_eeĝ̀c�\dagg�YZ[\]̂]_]̀�a�
zât̀c�Zb�Ygâs\�pr�]da]�ear̀ �̀̀�Ỳe]�]dZ\̀�\èŶb̂Y�Ygâs\�̂[�\]a]̀f�asZ_[]\�]da]�dat̀�p̀ [̀�ec̀t̂Z_\gr�saf̀�̂[�
zĉ]̂[q�a[f�̂f̀[]̂b̂̀f�pr�]da]�ear̀ �̀a\�_[\̀]]g̀f�a]�]d̀�]̂s̀�Zb�b̂[ag�|eeĝYa]̂Z[�bZc��ars̀[]j�
�
~��������ub�yh��da\�[Z]�ec̀t̂Z_\gr�̂\\_̀f�a�ǹc]̂b̂Ya]̀�Zb�yYY_ea[Yr�bZc�]d̀�̀[]̂c̀��cZ�̀Y]x�]d̀��ac]̂̀\�\dagg�acca[q̀�
bZc�a�c̀ec̀\̀[]a]̂t̀�Zb�yh��]Z�eac]̂Ŷea]̀�̂[�]d̀�v̂[ag�nZseg̀]̂Z[�u[\èY]̂Z[j��̀ec̀\̀[]a]̂t̀\�Zb�]d̀�h]a]̀�v̂c̀�
�ac\dago\�ybb̂Ỳ�a[f�Z]d̀c�a_]dZĉ]̂̀\�dat̂[q��_ĉ\f̂Y]̂Z[�sar�p̀�ec̀\̀[]�a]�]d̀�v̂[ag�nZseg̀]̂Z[�u[\èY]̂Z[�Zc�
Z]d̀cẑ\̀�̂[\èY]�]d̀�YZseg̀]̀f��Zc��a[f�aft̂\̀�]d̀�yz[̀c�zd̀]d̀c�]d̀��Zc��s̀ ]̀\�]d̀ ĉ�c̀\èY]̂t̀�c̀w_̂c̀s̀[]\�
bZc�]d̀��cZ�̀Y]j�
�
��� ¡¢£������¤�¥�£¡� ¥¦�¥§�¤£�̈¥¦̈��¦©�¤�¥¤£��ª�
~������̈�§£�ª�¤�£¡�«� ¥¦̈��¦©�¤�¥¬��̈�
�d̀�nZ[]caY]Zc�\dagg�p̀�c̀\eZ[\̂pg̀�bZc�̂[̂]̂a]̂[qx�sâ[]â[̂[q�a[f�\_èct̂\̂[q�agg�\ab̀]r�ec̀Ya_]̂Z[\�a[f�ecZqcas\�
[̂�YZ[[̀Y]̂Z[�ẑ]d�]d̀�ècbZcsa[Ỳ�Zb�]d̀�nZ[]caY]j��
�
~������̈�§£�ª�¥§�¤£�̈¥¦̈��¦©�¤�¥¤£��ª�
~���������d̀�nZ[]caY]Zc�\dagg�]a�̀�c̀a\Z[apg̀�ec̀Ya_]̂Z[\�bZc�\ab̀]r�Zbx�a[f�\dagg�ecZt̂f̀�c̀a\Z[apg̀�ecZ]̀Y]̂Z[�]Z�
ec̀t̀[]�fasaq̀x�̂[�_cr�Zc�gZ\\�]Z�

��� s̀egZr̀ \̀�Z[�]d̀��Zc��a[f�Z]d̀c�èc\Z[\�zdZ�sar�p̀�abb̀Y]̀f�]d̀c̀pr��
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YZ� [\]�̂ _̀a�bcd�eb[]̀fbgh�bcd�]ijfke]c[�[_�l]�fcm_̀k_̀b[]d�[\]̀]fcn�o\][\]̀�fc�h[_̀bp]�_c�_̀�_qq�[\]�
hf[]n�jcd]̀�mb̀]n�mjh[_dr�_̀�m_c[̀_g�_q�[\]�s_c[̀bm[_̀�_̀�[\]�s_c[̀bm[_̀th�ujlm_c[̀bm[_̀h�_̀�ujlv
hjlm_c[̀bm[_̀hw�bcd�

Yx� _[\]̀�k̀_k]̀[r�b[�[\]�hf[]�_̀�bdybm]c[�[\]̀][_n�hjm\�bh�[̀]]hn�h\̀jlhn�gbochn�obgahn�kbz]e]c[hn�
_̀bdobrhn�h[̀jm[j̀]h�bcd�j[fgf[f]h�c_[�d]hfpcb[]d�q_̀�̀]e_zbgn�̀]g_mb[f_c�_̀�̀]kgbm]e]c[�fc�[\]�m_j̀h]�
_q�m_ch[̀jm[f_c{�

�
|}~�YZYZ��\]�s_c[̀bm[_̀�h\bgg�m_ekgr�of[\�bcd�pfz]�c_[fm]h�̀]ijf̀]d�lr�bkkgfmblg]�gbohn�h[b[j[]hn�_̀dfcbcm]hn�m_d]hn�
j̀g]h�bcd�̀]pjgb[f_chn�bcd�gboqjg�_̀d]̀h�_q�kjlgfm�bj[\_̀f[f]h�l]b̀fcp�_c�hbq][r�_q�k]̀h_ch�_̀�k̀_k]̀[r�_̀�[\]f̀�
k̀_[]m[f_c�q̀_e�dbebp]n�fcyj̀r�_̀�g_hh{�
�
|}~�YZYx��\]�s_c[̀bm[_̀�h\bgg�]̀]m[�bcd�ebfc[bfcn�bh�̀]ijf̀]d�lr�]�fh[fcp�m_cdf[f_ch�bcd�k]̀q_̀ebcm]�_q�[\]�s_c[̀bm[n�
]̀bh_cblg]�hbq]pjb̀dh�q_̀�hbq][r�bcd�k̀_[]m[f_cn�fcmgjdfcp�k_h[fcp�dbcp]̀�hfpch�bcd�_[\]̀�ob̀cfcph�bpbfch[�\b�b̀dhn�
k̀_ejgpb[fcp�hbq][r�̀]pjgb[f_ch�bcd�c_[fqrfcp�_oc]̀h�bcd�jh]̀h�_q�bdybm]c[�hf[]h�bcd�j[fgf[f]h{�
�
|}~�YZY��̂\]c�jh]�_̀�h[_̀bp]�_q�]�kg_hfz]h�_̀�_[\]̀�\b�b̀d_jh�eb[]̀fbgh�_̀�]ijfke]c[�_̀�jcjhjbg�e][\_dh�b̀]�
c]m]hhb̀r�q_̀�]�]mj[f_c�_q�[\]�̂ _̀an�[\]�s_c[̀bm[_̀�h\bgg�]�]̀mfh]�j[e_h[�mb̀]�bcd�mb̀̀r�_c�hjm\�bm[fzf[f]h�jcd]̀�
hjk]̀zfhf_c�_q�k̀_k]̀gr�ijbgfqf]d�k]̀h_cc]g{�
�
|}~�YZY���\]�s_c[̀bm[_̀�h\bgg�k̀_ek[gr�̀]e]dr�dbebp]�bcd�g_hh��_[\]̀�[\bc�dbebp]�_̀�g_hh�fchj̀]d�jcd]̀�k̀_k]̀[r�
fchj̀bcm]�̀]ijf̀]d�lr�[\]�s_c[̀bm[��_mje]c[h��[_�k̀_k]̀[r�̀]q]̀̀]d�[_�fc�u]m[f_ch���{�{�{��bcd���{�{�{��mbjh]d�fc�
o\_g]�_̀�fc�kb̀[�lr�[\]�s_c[̀bm[_̀n�b�ujlm_c[̀bm[_̀n�b�ujlvhjlm_c[̀bm[_̀n�_̀�bcr_c]�df̀]m[gr�_̀�fcdf̀]m[gr�]ekg_r]d�
lr�bcr�_q�[\]en�_̀�lr�bcr_c]�q_̀�o\_h]�bm[h�[\]r�ebr�l]�gfblg]�bcd�q_̀�o\fm\�[\]�s_c[̀bm[_̀�fh�̀]hk_chflg]�jcd]̀�
u]m[f_ch���{�{�{��bcd���{�{�{�n�]�m]k[�dbebp]�_̀�g_hh�b[[̀flj[blg]�[_�bm[h�_̀�_efhhf_ch�_q�[\]��oc]̀�_̀��̀m\f[]m[�_̀�
bcr_c]�df̀]m[gr�_̀�fcdf̀]m[gr�]ekg_r]d�lr�]f[\]̀�_q�[\]en�_̀�lr�bcr_c]�q_̀�o\_h]�bm[h�]f[\]̀�_q�[\]e�ebr�l]�gfblg]n�
bcd�c_[�b[[̀flj[blg]�[_�[\]�qbjg[�_̀�c]pgfp]cm]�_q�[\]�s_c[̀bm[_̀{��\]�q_̀]p_fcp�_lgfpb[f_ch�_q�[\]�s_c[̀bm[_̀�b̀]�fc�
bddf[f_c�[_�[\]�s_c[̀bm[_̀th�_lgfpb[f_ch�jcd]̀�u]m[f_c��{��{�
�
|}~�YZY���\]�s_c[̀bm[_̀�h\bgg�d]hfpcb[]�b�̀]hk_chflg]�e]el]̀�_q�[\]�s_c[̀bm[_̀th�_̀pbcf�b[f_c�b[�[\]�hf[]�o\_h]�dj[r�
h\bgg�l]�[\]�k̀]z]c[f_c�_q�bmmfd]c[h{��\fh�k]̀h_c�h\bgg�l]�[\]�s_c[̀bm[_̀th�hjk]̀fc[]cd]c[�jcg]hh�_[\]̀ofh]�
d]hfpcb[]d�lr�[\]�s_c[̀bm[_̀�fc�òf[fcp�[_�[\]��oc]̀�bcd��̀m\f[]m[{�
�
|}~�YZY���\]�s_c[̀bm[_̀�h\bgg�c_[�k]̀ef[�bcr�kb̀[�_q�[\]�m_ch[̀jm[f_c�_̀�hf[]�[_�l]�g_bd]d�h_�bh�[_�mbjh]�dbebp]�_̀�
m̀]b[]�bc�jchbq]�m_cdf[f_c{�
�
|}~�YZY�}������}��}������}��}��� ��}��}��������}
¡q�]f[\]̀�kb̀[r�hjqq]̀h�fcyj̀r�_̀�dbebp]�[_�k]̀h_c�_̀�k̀_k]̀[r�l]mbjh]�_q�bc�bm[�_̀�_efhhf_c�_q�[\]�_[\]̀�kb̀[rn�_̀�_q�
_[\]̀h�q_̀�o\_h]�bm[h�hjm\�kb̀[r�fh�g]pbggr�̀]hk_chflg]n�òf[[]c�c_[fm]�_q�hjm\�fcyj̀r�_̀�dbebp]n�o\][\]̀�_̀�c_[�
fchj̀]dn�h\bgg�l]�pfz]c�[_�[\]�_[\]̀�kb̀[r�of[\fc�b�̀]bh_cblg]�[fe]�c_[�]�m]]dfcp����dbrh�bq[]̀�dfhm_z]̀r{��\]�c_[fm]�
h\bgg�k̀_zfd]�hjqqfmf]c[�d][bfg�[_�]cblg]�[\]�_[\]̀�kb̀[r�[_�fcz]h[fpb[]�[\]�eb[[]̀{��
�
|}~�Yx}¢�£����� }�������¤ }
|}~�YxY~�¡q�[\]�s_c[̀bm[_̀�]cm_jc[]̀h�b�\b�b̀d_jh�eb[]̀fbg�_̀�hjlh[bcm]�o\fm\�obh�c_[�dfhm_z]̀blg]�bh�k̀_zfd]d�fc�
u]m[f_c��{�{��bcd�c_[�̀]ijf̀]d�lr�[\]�s_c[̀bm[��_mje]c[hn�bcd�fq�̀]bh_cblg]�k̀]mbj[f_ch�ofgg�l]�fcbd]ijb[]�[_�
k̀]z]c[�q_̀]h]]blg]�l_dfgr�fcyj̀r�_̀�d]b[\�[_�k]̀h_ch�_̀�h]̀f_jh�g_hh�[_�̀]bg�_̀�k]̀h_cbg�k̀_k]̀[r�̀]hjg[fcp�q̀_e�hjm\�
eb[]̀fbg�_̀�hjlh[bcm]�]cm_jc[]̀]d�_c�[\]�hf[]�lr�[\]�s_c[̀bm[_̀n�[\]�s_c[̀bm[_̀�h\bggn�jk_c�̀]m_pcf�fcp�[\]�
m_cdf[f_cn�fee]dfb[]gr�h[_k�̂ _̀a�fc�[\]�bqq]m[]d�b̀]b�bcd�̀]k_̀[�[\]�m_cdf[f_c�[_�[\]��oc]̀�bcd��̀m\f[]m[�fc�
òf[fcp{�¥b�b̀d_jh�eb[]̀fbgh�_̀�hjlh[bcm]h�b̀]�[\_h]�\b�b̀d_jhn�[_�fmn�_̀�̀bdf_bm[fz]�eb[]̀fbgh�_̀�hjlh[bcm]h�hjly]m[�
[_�̀]pjgb[f_ch�lr�bkkgfmblg]�p_z]̀ce]c[bg�bj[\_̀f[f]h�\bzfcp�yj̀fhdfm[f_cn�hjm\�bhn�lj[�c_[�gfef[]d�[_n�[\]�u{s{�
�]kb̀[e]c[�_q�¥]bg[\�bcd�¦czf̀_ce]c[bg�s_c[̀_gn�[\]�§{u{�¦czf̀_ce]c[bg�̈̀_[]m[f_c��p]cmrn�bcd�[\]�§{u{�©jmg]b̀�
ª]pjgb[_̀r�s_eefhhf_c{�
�

|}~�YxYZ�§k_c�̀]m]fk[�_q�[\]�s_c[̀bm[_̀th�òf[[]c�c_[fm]n�[\]��oc]̀�h\bgg�_l[bfc�[\]�h]̀zfm]h�_q�b�gfm]ch]d�gbl_̀b[_̀r�
[_�z]̀fqr�[\]�k̀]h]cm]�_̀�blh]cm]�_q�[\]�eb[]̀fbg�_̀�hjlh[bcm]�̀]k_̀[]d�lr�[\]�s_c[̀bm[_̀�bcdn�fc�[\]�]z]c[�hjm\�
eb[]̀fbg�_̀�hjlh[bcm]�fh�q_jcd�[_�l]�k̀]h]c[n�[_�mbjh]�f[�[_�l]�̀]cd]̀]d�\b̀eg]hh{�§cg]hh�_[\]̀ofh]�̀]ijf̀]d�lr�[\]�
s_c[̀bm[��_mje]c[hn�[\]��oc]̀�h\bgg�qj̀cfh\�fc�òf[fcp�[_�[\]�s_c[̀bm[_̀�bcd��̀m\f[]m[�[\]�cbe]h�bcd�ijbgfqfmb[f_ch�
_q�k]̀h_ch�_̀�]c[f[f]h�o\_�b̀]�[_�k]̀q_̀e�[]h[h�z]̀fqrfcp�[\]�k̀]h]cm]�_̀�blh]cm]�_q�hjm\�eb[]̀fbg�_̀�hjlh[bcm]�_̀�
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Z[\�]̂_�̀\�a_̂b\̂c�̀[_�̀]de�\b�̂_c\f]g�\̂�d]b_�h\ì]jic_ì�\b�dkh[�c]̀_̂j]g�\̂�dkld̀]ih_m�n[_�o\ì̂]h̀\̂�]ip�̀[_�
q̂h[j̀_h̀�Zjgg�â\càgr�̂_agr�̀\�̀[_�sZi_̂�ji�Ẑj̀jit�d̀]̀jit�Z[_̀[_̂�\̂�i\̀�_j̀[_̂�[]d�̂_]d\i]lg_�\lu_h̀j\i�̀\�̀[_�
a_̂d\id�\̂�_ìj̀j_d�â\a\d_p�lr�̀[_�sZi_̂m�vb�_j̀[_̂�̀[_�o\ì̂]h̀\̂�\̂�q̂h[j̀_h̀�[]d�]i�\lu_h̀j\i�̀\�]�a_̂d\i�\̂�_ìj̀r�
â\a\d_p�lr�̀[_�sZi_̂w�̀[_�sZi_̂�d[]gg�â\a\d_�]i\̀[_̂�̀\�Z[\c�̀[_�o\ì̂]h̀\̂�]ip�̀[_�q̂h[j̀_h̀�[]f_�i\�
_̂]d\i]lg_�\lu_h̀j\im�x[_i�̀[_�c]̀_̂j]g�\̂�dkld̀]ih_�[]d�l__i�̂_ip_̂_p�[]̂cg_ddw�x\̂e�ji�̀[_�]bb_h̀_p�]̂_]�d[]gg�
_̂dkc_�ka\i�Ẑj̀̀_i�]t̂__c_ì�\b�̀[_�sZi_̂�]ip�o\ì̂]h̀\̂m�yr�o[]it_�ŝp_̂w�̀[_�o\ì̂]h̀�njc_�d[]gg�l_�
_z̀_ip_p�]aâ\âj]̀_gr�]ip�̀[_�o\ì̂]h̀�{kc�d[]gg�l_�jiĥ_]d_p�ji�̀[_�]c\kì�\b�̀[_�o\ì̂]h̀\̂|d�̂_]d\i]lg_�
]ppj̀j\i]g�h\d̀d�\b�d[k̀}p\Ziw�p_g]r�]ip�d̀]̂̀}kam�vi�̀[_�]ld_ih_�\b�]t̂__c_ìw�̀[_�q̂h[j̀_h̀�Zjgg�c]e_�]i�jì_̂jc�
p_̀_̂cji]̀j\i�̂_t]̂pjit�]ir�p_g]r�\̂�jca]h̀�\i�̀[_�o\ì̂]h̀\̂|d�]ppj̀j\i]g�h\d̀dm�n[_�q̂h[j̀_h̀|d�jì_̂jc�
p_̀_̂cji]̀j\i�\b�h\d̀�d[]gg�]pukd̀�̀[_�o\ì̂]h̀�{kc�\i�̀[_�d]c_�l]djd�]d�]�o[]it_�ŝp_̂w�dklu_h̀�̀\�̀[_�̂jt[̀�\b�
_j̀[_̂�a]̂̀r�̀\�pjd]t̂__�]ip�]dd_̂̀�]�og]jc�ji�]hh\̂p]ih_�Zj̀[�q̂ j̀hg_�~�m�qir�]pukd̀c_ì�ji�̀[_�o\ì̂]h̀�{kc�d[]gg�
l_�p_̀_̂cji_p�ji�]hh\̂p]ih_�Zj̀[�{_h̀j\i��m�m�m�
�

���������n[_�x\̂e�ji�̀[_�]bb_h̀_p�]̂_]�d[]gg�l_�̂_dkc_p�jcc_pj]̀_gr�b\gg\Zjit�̀[_�\hhk̂̂_ih_�\b�]ir�\i_�\b�̀[_�
b\gg\Zjit�_f_ìd���]��̀[_�sZi_̂�h]kd_d�̂_c_pj]g�Z\̂e�̀\�l_�a_̂b\̂c_p�̀[]̀�̂_dkg̀d�ji�̀[_�]ld_ih_�\b�[]�]̂p\kd�
c]̀_̂j]gd�\̂�dkld̀]ih_d���l��̀[_�sZi_̂�]ip�̀[_�o\ì̂]h̀\̂w�lr�Ẑj̀̀_i�]t̂__c_ìw�p_hjp_�̀\�̂_dkc_�a_̂b\̂c]ih_�\b�
[̀_�x\̂e��\̂��h��̀[_�x\̂e�c]r�d]b_gr�]ip�g]Zbkggr�â\h__pw�]d�p_̀_̂cji_p�lr�]i�]aâ\âj]̀_�t\f_̂ic_ì]g�]k̀[\̂j̀r�
\̂�]d�_fjp_ih_p�lr�]�Ẑj̀̀_i�̂_a\̂̀�̀\�l\̀[�̀[_�sZi_̂�]ip�̀[_�o\ì̂]h̀\̂w�Z[jh[�jd�â_a]̂_p�lr�]i�_ifĵ\ic_ì]g�
_itji__̂�̂_]d\i]lgr�d]̀jdb]h̀\̂r�̀\�l\̀[�̀[_�sZi_̂�]ip�̀[_�o\ì̂]h̀\̂m�
�
���������n[_�sZi_̂�d[]gg�i\̀�l_�̂_da\idjlg_�kip_̂�̀[jd�{_h̀j\i�~�m��b\̂�c]̀_̂j]gd�\̂�dkld̀]ih_d�̀[_�o\ì̂]h̀\̂�l̂jitd�
\̀�̀[_�dj̀_�kig_dd�dkh[�c]̀_̂j]gd�\̂�dkld̀]ih_d�]̂_�̂_�kĵ_p�lr�̀[_�o\ì̂]h̀��\hkc_ìdm�n[_�sZi_̂�d[]gg�l_�
_̂da\idjlg_�b\̂�c]̀_̂j]gd�\̂�dkld̀]ih_d�̂_�kĵ_p�lr�̀[_�o\ì̂]h̀��\hkc_ìdw�_zh_à�̀\�̀[_�_z̀_ì�\b�̀[_�o\ì̂]h̀\̂|d�
b]kg̀�\̂�i_tgjt_ih_�ji�̀[_�kd_�]ip�[]ipgjit�\b�dkh[�c]̀_̂j]gd�\̂�dkld̀]ih_dm�
�

���������vi�]ppj̀j\i�̀\�j̀d�\lgjt]̀j\id�kip_̂�{_h̀j\i��m~�w�̀[_�o\ì̂]h̀\̂�d[]gg�jip_cijbr�̀[_�sZi_̂�b\̂�̀[_�h\d̀�]ip�
_za_id_�̀[_�sZi_̂�jihk̂d��~��b\̂�̂_c_pj]̀j\i�\b�]�c]̀_̂j]g�\̂�dkld̀]ih_�̀[_�o\ì̂]h̀\̂�l̂jitd�̀\�̀[_�dj̀_�]ip�
i_tgjt_ìgr�[]ipg_dw�\̂�����Z[_̂_�̀[_�o\ì̂]h̀\̂�b]jgd�̀\�a_̂b\̂c�j̀d�\lgjt]̀j\id�kip_̂�{_h̀j\i�~�m�m~w�_zh_à�̀\�̀[_�
_z̀_ì�̀[]̀�̀[_�h\d̀�]ip�_za_id_�]̂_�pk_�̀\�̀[_�sZi_̂|d�b]kg̀�\̂�i_tgjt_ih_m�
�
����������_d_̂f_pm�
�
�������������������
vi�]i�_c_̂t_ihr�]bb_h̀jit�d]b_̀r�\b�a_̂d\id�\̂�â\a_̂̀rw�̀[_�o\ì̂]h̀\̂�d[]gg�]h̀w�]̀�̀[_�o\ì̂]h̀\̂|d�pjdĥ_̀j\iw�̀\�
â_f_ì�̀[̂_]̀_i_p�p]c]t_w�jiuk̂r�\̂�g\ddm�qppj̀j\i]g�h\ca_id]̀j\i�\̂�_z̀_idj\i�\b�̀jc_�hg]jc_p�lr�̀[_�o\ì̂]h̀\̂�
\i�]hh\kì�\b�]i�_c_̂t_ihr�d[]gg�l_�p_̀_̂cji_p�]d�â\fjp_p�ji�q̂ j̀hg_�~��]ip�q̂ j̀hg_��m�n[_�o\ì̂]h̀\̂�d[]gg�
jcc_pj]̀_gr�tjf_�̀[_�q̂h[j̀_h̀�i\̀jh_�\b�̀[_�_c_̂t_ihrm�n[jd�jij̀j]g�i\̀jh_�c]r�l_�\̂]g�b\gg\Z_p�Zj̀[ji�bjf_�p]rd�lr�
]�Ẑj̀̀_i�i\̀jh_�d_̀̀jit�b\̂̀[�̀[_�i]̀k̂_�]ip�dh\a_�\b�̀[_�_c_̂t_ihrm�xj̀[ji�b\k̂̀__i�p]rd�\b�̀[_�d̀]̂̀�\b�̀[_�
_c_̂t_ihrw�̀[_�o\ì̂]h̀\̂�d[]gg�tjf_�̀[_�q̂h[j̀_h̀�]�Ẑj̀̀_i�_d̀jc]̀_�\b�̀[_�h\d̀�]ip�â\l]lg_�_bb_h̀�\b�p_g]r�\i�̀[_�
â\t̂_dd�\b�̀[_�x\̂em�
�
����� ����������¡��������¢�£¤�¢��
��������¤������¤�¥�� ��£� ��¦����¡������
���������n[_�o\ì̂]h̀\̂�d[]gg�ak̂h[]d_�b̂\c�]ip�c]jì]ji�ji�]�h\ca]ir�\̂�h\ca]ij_d�g]Zbkggr�]k̀[\̂j�_p�̀\�p\�
lkdji_dd�ji�̀[_�uk̂jdpjh̀j\i�ji�Z[jh[�̀[_�§̂\u_h̀�jd�g\h]̀_p�dkh[�jidk̂]ih_�]d�Zjgg�â\̀_h̀�̀[_�o\ì̂]h̀\̂�b̂\c�hg]jcd�
d_̀�b\̂̀[�l_g\Z�Z[jh[�c]r�]̂jd_�\k̀�\b�\̂�̂_dkg̀�b̂\c�̀[_�o\ì̂]h̀\̂|d�\a_̂]̀j\id�]ip�h\cag_̀_p�\a_̂]̀j\id�kip_̂�
[̀_�o\ì̂]h̀�]ip�b\̂�Z[jh[�̀[_�o\ì̂]h̀\̂�c]r�l_�g_t]ggr�gj]lg_w�Z[_̀[_̂�dkh[�\a_̂]̀j\id�l_�lr�̀[_�o\ì̂]h̀\̂�\̂�lr�
]�{klh\ì̂]h̀\̂�\̂�lr�]ir\i_�pĵ_h̀gr�\̂�jipĵ_h̀gr�_cag\r_p�lr�]ir�\b�̀[_cw�\̂�lr�]ir\i_�b\̂�Z[\d_�]h̀d�]ir�\b�
[̀_c�c]r�l_�gj]lg_��

��� og]jcd�kip_̂�Z\̂e_̂d|�h\ca_id]̀j\iw�pjd]ljgj̀r�l_i_bj̀�]ip�\̀[_̂�djcjg]̂�_cag\r__�l_i_bj̀�]h̀d�̀[]̀�
]̂_�]aagjh]lg_�̀\�̀[_�x\̂e�̀\�l_�a_̂b\̂c_p��

�̈� og]jcd�b\̂�p]c]t_d�l_h]kd_�\b�l\pjgr�jiuk̂rw�\hhka]̀j\i]g�djhei_dd�\̂�pjd_]d_w�\̂�p_]̀[�\b�̀[_�
o\ì̂]h̀\̂|d�_cag\r__d��

��� og]jcd�b\̂�p]c]t_d�l_h]kd_�\b�l\pjgr�jiuk̂rw�djhei_dd�\̂�pjd_]d_w�\̂�p_]̀[�\b�]ir�a_̂d\i�\̀[_̂�̀[]i�
[̀_�o\ì̂]h̀\̂|d�_cag\r__d��

��� og]jcd�b\̂�p]c]t_d�jidk̂_p�lr�kdk]g�a_̂d\i]g�jiuk̂r�gj]ljgj̀r�h\f_̂]t_��
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Z[� \]̂_̀a�bcd�ê`̂fgah�cijgd�iĵk�ic�ijg�lcdm�_iag]bh�ngôpag�cb�_kqpdr�ic�cd�egaidpoi_ck�cb�îkf_n]g�
sdcsgdirh�_ko]pe_kf�]caa�cb�pag�dgap]i_kf�ijgdgbdc̀ t�

Zu� \]̂_̀a�bcd�ê`̂fga�ngôpag�cb�nce_]r�_kqpdrh�eĝij�cb�̂�sgdack�cd�sdcsgdir�ê`̂fg�̂d_a_kf�cpi�cb�
cvkgdaj_sh�̀ _̂kigk̂kog�cd�pag�cb�̂�̀cicd�wgj_o]gt�

Zx� \]̂_̀a�bcd�nce_]r�_kqpdr�cd�sdcsgdir�ê`̂fg�̂d_a_kf�cpi�cb�oc̀ s]gige�csgd̂i_ckat�̂ke�
Zy� \]̂_̀a�_kwc]w_kf�ockid̂oip̂]�]_̂n_]_ir�_kapd̂kog�̂ss]_ôn]g�ic�ijg�\ckid̂oicdza�cn]_f̂i_cka�pkegd�

{goi_ck�|}~�}�
�
����Z�Z���jg�_kapd̂kog�dg�p_dge�nr�{goi_ck�~~}~}~�aĵ]]�ng�vd_iigk�bcd�kci�]gaa�iĵk�]_̀_ia�cb�]_̂n_]_ir�asgo_b_ge�ng]cv�
cd�dg�p_dge�nr�]̂vh��vj_ojgwgd�ocwgd̂fg�_a�fdĝigd}�\cwgd̂fgah�aĵ]]�ng�vd_iigk�ck�̂k�coopddgkog�n̂a_a�̂ke�aĵ]]�ng�
`̂_kî_kge�v_ijcpi�_kigddpsi_ck�bdc̀ �ijg�êig�cb�oc̀ g̀kog̀gki�cb�ijg�lcdm�pki_]�ijg�êig�cb�b_k̂]�ŝr̀ gki�̂ke�
igd̀_k̂i_ck�cb�̂kr�ocwgd̂fg�dg�p_dge�ic�ng�̀ _̂kî_kge�̂bigd�b_k̂]�ŝr̀ gkih�̂keh�v_ij�dgasgoi�ic�ijg�\ckid̂oicdza�
oc̀ s]gige�csgd̂i_cka�ocwgd̂fgh�pki_]�ijg�g�s_d̂i_ck�cb�ijg�sgd_ce�bcd�ocddgoi_ck�cb�lcdm�cd�bcd�apoj�cijgd�sgd_ce�bcd�
`̂_kigk̂kog�cb�oc̀ s]gige�csgd̂i_cka�ocwgd̂fg�̂a�asgo_b_ge�_k�ijg�\ckid̂oi��cop̀ gkia}�

Z�� \�����\�����������������������
�����gkgd̂]��ffdgf̂ig��sgd�sdcqgoi��� �~h���h����
�����dcepoia�\c̀ s]gige��sgd̂i_cka�� �~h���h����
�����gdack̂]�̂ke��ewgdi_a_kf��kqpdr�� �~h���h����
� ���̂oj��oopddgkog�� �~h���h����
�¡���̂`̂fg�ic��gkige��dg̀_aga��ĝ�coopddgkog��� �¢�h����
�£���ge_ô]���sgkag���kr�ckg�sgdack��� �¢h����

Z�� �¤{���{{��¤��������������_ko]pe_kf��]]��vkgeh��ck¥cvkgeh�̂ke�¦_dge�§gj_o]ga���
����\c̀ n_kge�{_kf]g��_̀_i�� �~h���h�����

Z̈� l��©��z{�\�����{�������
����{îig�{îipicdr�
�����̀ s]crgda��_̂n_]_ir�� �~��h����sgd��oo}�
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mbp]oo�a_r]hẁo]�qhaǹl]l�̀b�_r]�vab_hĵ_��âmi]b_o�ah�a_r]hẁo]�jkh]]l�̀b�wh̀_̀bk�Z[�jpp�q]hoabo�jbl�]b_̀_̀]o�wra�
jh]�Z]b]g̀̂ j̀h̀]o�ag�om̂r�̀bomhjb̂]u�mb_̀p�g̀bjp�qj[i]b_�rjo�Z]]b�ijl]�jo�qhaǹl]l�̀b�\]̂_̀ab� dc¡�ah�mb_̀p�ba�q]hoab�
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_]o_̀bk�jbl�o_jh_mqu�_]iqahjh[�Zm̀pl̀bko�jbl�l]Zh̀o�h]ianjp�̀b̂pml̀bk�l]iap̀_̀ab�â ĵòab]l�Z[�]bgaĥ]i]b_�ag�jb[�
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�
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mbwib�xbwoòk�kiows̀�uja�|̀ k̀�zwc̀k�oi�où�yxk̀be�
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sikobjsoiba�d̀asbw|̀d�wk��bowsp̀��t�wh�jkrt�jkd�jkr�ih�oùwb�an|sikobjsoibat�an|�an|sikobjsoibat�jz̀koa�jkd�̀qmpir̀ àt�
hib�djqjz̀a�sjnàd�|r�hwb̀�ib�ioùb�sjnàa�ih�piaa�oi�où�̀lòko�où�mbim̀bor�wkanbjks̀�mbicwd̀d�|r�où�vikobjsoib�
mnbanjko�oi�ouwa�}̀sowik�~~e��sic̀ba�jkd�mjra�hib�où�djqjz̀t��̀ls̀mo�ansu�bwzuoa�ja�oùr�ujc̀�oi�mbis̀ d̀a�ih�ansu�
wkanbjks̀�ùpd�|r�où�vikobjsoib�ja�hwdnswjbre��ù�yxk̀b�ib�vikobjsoibt�ja�jmmbimbwjòt�aujpp�b̀{nwb̀�ih�où�
�bsuwòsot��bsuwòso�a�sikanpojkoat�àmjbjò�sikobjsoiba�d̀asbw|̀d�wk��bowsp̀��t�wh�jkrt�jkd�où�an|sikobjsoibat�an|�
an|sikobjsoibat�jz̀koa�jkd�̀qmpir̀ à�ih�jkr�ih�oùqt�|r�jmmbimbwjò�jzb̀̀ q̀koat�xbwoòk�xùb̀�p̀zjppr�b̀{nwb̀d�hib�
cjpwdwort�awqwpjb�xjwc̀ba�̀jsu�wk�hjcib�ih�ioùb�mjboẁa�̀knq̀bjòd�ùb̀wke��ù�mipwsẁa�aujpp�mbicwd̀�ansu�xjwc̀ba�ih�
an|bizjowik�|r�̀kdibàq̀ko�ib�ioùbxwàe���xjwc̀b�ih�an|bizjowik�aujpp�|̀�̀hh̀sowc̀�ja�oi�j�m̀baik�ib�̀kowor�̀c̀k�
ouinzu�oujo�m̀baik�ib�̀kowor�xinpd�ioùbxwà�ujc̀�j�dnor�ih�wkd̀qkwhwsjowikt�sikobjsonjp�ib�ioùbxwàt�dwd�kio�mjr�
où�wkanbjks̀�mb̀qwnq�dwb̀sopr�ib�wkdwb̀soprt�jkd�xùoùb�ib�kio�où�m̀baik�ib�̀kowor�ujd�jk�wkanbj|p̀�wkòb̀ao�wk�où�
mbim̀bor�djqjz̀de�
�
YZ[[\]\����piaa�wkanb̀d�nkd̀b�où�vikobjsoib�a�mbim̀bor�wkanbjks̀�aujpp�|̀�jd�naòd�|r�où�vikobjsoib�ja�hwdnswjbr�jkd�
qjd̀�mjrj|p̀�oi�où�vikobjsoib�ja�hwdnswjbr�hib�où�wkanb̀dat�ja�oùwb�wkòb̀aoa�qjr�jmm̀jbt�an|�̀so�oi�b̀{nwb̀q̀koa�ih�
jkr�jmmpwsj|p̀�qibozjz̀ �̀spjnà�jkd�ih�}̀sowik�~~e�e~�e��ù�vikobjsoib�aujpp�mjr�}n|sikobjsoiba�oùwb��nao�aujb̀a�ih�
wkanbjks̀�mbis̀ d̀a�b̀s̀wc̀d�|r�où�vikobjsoibt�jkd�|r�jmmbimbwjò�jzb̀̀ q̀koat�xbwoòk�xùb̀�p̀zjppr�b̀{nwb̀d�hib�
cjpwdwort�aujpp�b̀{nwb̀�}n|sikobjsoiba�oi�qj�̀�mjrq̀koa�oi�oùwb�}n|�an|sikobjsoiba�wk�awqwpjb�qjkk̀be�
�
YZ[[\]\���h�b̀{nwb̀d�wk�xbwowkz�|r�j�mjbor�wk�wkòb̀aot�où�vikobjsoib�ja�hwdnswjbr�aujppt�nmik�issnbb̀ks̀�ih�jk�wkanb̀d�
piaat�zwc̀�|ikd�hib�mbim̀b�m̀bhibqjks̀�ih�où�vikobjsoib�a�dnoẁae��ù�siao�ih�b̀{nwb̀d�|ikda�aujpp�|̀�sujbz̀d�
jzjwkao�mbis̀ d̀a�b̀s̀wc̀d�ja�hwdnswjbre��ù�vikobjsoib�aujpp�d̀miawo�wk�j�àmjbjò�jssinko�mbis̀ d̀a�ai�b̀s̀wc̀dt�
xuwsu�où�vikobjsoib�aujpp�dwaobw|nò�wk�jssibdjks̀�xwou�ansu�jzb̀̀ q̀ko�ja�où�mjboẁa�wk�wkòb̀ao�qjr�b̀jsue��h�jhòb�
ansu�piaa�ki�ioùb�am̀swjp�jzb̀̀ q̀ko�wa�qjd̀�jkd�nkp̀aa�où�yxk̀b�òbqwkjòa�où�vikobjso�hib�sikc̀kẁks̀t�
b̀mpjs̀q̀ko�ih�djqjz̀d�mbim̀bor�aujpp�|̀�m̀bhibq̀d�|r�où�vikobjsoibe�
�

YZ[[\]\[���ù�vikobjsoib�ja�hwdnswjbr�aujpp�ujc̀�mix̀b�oi�jd�nao�jkd�àoop̀�j�piaa�xwou�wkanb̀ba�nkp̀aa�ik̀�ih�où�
mjboẁa�wk�wkòb̀ao�aujpp�i|�̀so�wk�xbwowkz�xwouwk�hwc̀�djra�jhòb�issnbb̀ks̀�ih�piaa�oi�où�vikobjsoib�a�̀l̀bswà�ih�ouwa�
mix̀b �wh�ansu�i|�̀sowik�wa�qjd̀t�où�dwamnò�aujpp�|̀�b̀aipc̀d�wk�où�qjkk̀b�mbicwd̀d�wk�où�sikobjso�|̀ox̀ k̀�où�
mjboẁa�wk�dwamnò�ja�où�q̀ouid�ih�|wkdwkz�dwamnò�b̀aipnowik�e���ù�vikobjsoib�ja�hwdnswjbr�aujpp�qj�̀�àoop̀q̀ko�
xwou�wkanb̀ba�ibt�wk�où�sjà�ih�j�dwamnò�ic̀b�dwaobw|nowik�ih�wkanbjks̀�mbis̀ d̀at�wk�jssibdjks̀�xwou�j�hwkjp�ibd̀b�ib�
d̀òbqwkjowik�waaǹd�|r�où�jmmbimbwjò�jnouibwor�ujcwkz��nbwadwsowik�ic̀b�où�dwamnòe��
�
YZ[[\¡Z¢�����£��¤�Z���¥Z��¥Z¢�¦£���Z���¥Z

YZ[[\¡\[�g̀hib̀�siqq̀kswkz�jkr�àbcws̀a�ùb̀nkd̀bt�où�vikobjsoib�aujpp�mbicwd̀�où�yxk̀b�xwou��̀bhibqjks̀�jkd�
�jrq̀ko�gikdat�̀jsu�wk�jk�jqinko�kio�p̀aa�oujk�où�vikobjso��bws̀�ào�hibou�wk��bowsp̀�§�ih�où��zb̀̀ q̀koe��ù�
}nb̀or�aujpp�ujc̀t�jo�j�qwkwqnqt�j�̈̈g̀ao�_jowkz̈̈�ih�̈̈�̈�̈ja�aojòd�wk�où�qiao�snbb̀ko�mn|pwsjowik�ih�̈̈g̀aöa�©̀r�
_jowkz�ªnwd̀t��bim̀bor�vjanjpor̈̈e��k�jddwowikt�où�}nb̀or�aujpp�ujc̀�j�qwkwqnq�̈̈g̀ao�«wkjkswjp�}ob̀kzou�vjòzibr̈̈�
ih�̈̈vpjaa�¬t�jkd�wk�ki�sjà�p̀aa�oujk�hwc̀��®��owq̀a�où�sikobjso�jqinkoe��ù��̀bhibqjks̀�gikd�aujpp�|̀�xbwoòk�ik�
«ibq�}���®®t�̈̈�̀bhibqjks̀�gikd̈̈�jkd�où��jrq̀ko�gikd�aujpp�xbwoòk�ik�«ibq�}���®̄t�̈̈°j|ib�jkd�±jòbwjp�
�jrq̀ko�gikd̈̈t�jkd�|iou�aujpp�|̀�qjd̀�mjrj|p̀�oi�où�yxk̀be��
�

YZ[[\¡\²��ù��̀bhibqjks̀�jkd�°j|ib�jkd�±jòbwjp��jrq̀ko�gikda�aujpp³��
\[́ |̀�waaǹd�|r�j�anb̀or�siqmjkr�pws̀kàd�oi�di�|nawk̀aa�wk�}inou�vjbipwkj �
\²́ |̀�jssiqmjkẁd�|r�j�snbb̀ko�mix̀b�ih�jooibk̀r�jkd�s̀bowhẁd�|r�où�jooibk̀r�wk�hjso�xui�̀l̀snòa�où�

|ikd�ik�où�|̀ujph�ih�où�anb̀or�siqmjkr �jkd�
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Z[\ ]̂_̀ab�ab�̂cĉde�cf]�̀�ĝ]afh�bfe�îjj�ek̀b�fb̂�lmn�ô ]̀�cfiifpabq�ek̂�h̀ê�fc�rstjèbeài�uf_gîeafb�f]�
ek̂�ea_̂�]̂vsa]̂h�ef�]̂jfiŵ�̀bo�aê_j�fc�abdf_gîê�xf]y�̀bh�ek̂�g̀o_̂be�fc�̀bo�hajgsêh�̀_fsbejz�
pkadk̂ŵ]�ea_̂�ĝ]afh�aj�ifbq̂]{�

�
|
}|~~Z�Z[��bo�tfbhj�]̂vsa]̂h�to�ekaj�ufbe]̀de�jk̀ii�_̂ ê�ek̂�]̂vsa]̂_̂bej�fc�ek̂�rfsek�ù]fiab̀�ufĥ�fc��̀pj�̀bh�
�̂qsìeafbjz�̀j�̀_̂bĥh{�
|
}|~~Z�Z���gfb�ek̂�]̂vŝje�fc�̀bo�ĝ]jfb�f]�̂beaeo�̀gĝ ]̀abq�ef�t̂�̀�gfêbeài�t̂b̂cadà]o�fc�tfbhj�dfŵ]abq�g̀o_̂be�
fc�ftiaq̀eafbj�̀]ajabq�sbĥ]�ek̂�ufbe]̀dez�ek̂�ufbe]̀def]�jk̀ii�g]f_geio�cs]bajk�̀�dfgo�fc�ek̂�tfbhj�f]�jk̀ii�
s̀ekf]a�̂�̀�dfgo�ef�t̂�cs]bajk̂h{�
�
�������|~�|||����������|���|����������|��|����|
}|~�Z~|����������|��|����|
}|~�Z~Z~��c�̀�gf]eafb�fc�ek̂�xf]y�aj�dfŵ]̂h�dfbe]̀]o�ef�ek̂��]̂vsa]̂_̂bej�jĝdacad̀iio�̂�g]̂jĵh�ab�ek̂�ufbe]̀de�
�fds_̂bejz�abdishabq�abjĝdeafbj�fc�pf]y�ab�g]fq]̂jj�]̂vsa]̂h�to�̀ii�̀sekf]aeâj�k̀wabq��s]ajhadeafb�fŵ]�ek̂�
�]f�̂dez�ae�_sjez�sgfb�ĥ_̀bh�fc�ek̂��]dkaêde�f]�̀sekf]aeo�k̀wabq��s]ajhadeafbz�t̂�sbdfŵ]̂h�cf]�ftĵ]ẁeafb�̀bh�t̂�
]̂gìd̂h�̀e�ek̂�ufbe]̀def]�j�̂�ĝbĵ�paekfse�dk̀bq̂�ab�ek̂�ufbe]̀de��a_̂{�
�
}|~�Z~Z���c�̀�gf]eafb�fc�ek̂�xf]y�k̀j�t̂ b̂�dfŵ]̂h�ek̀e�ek̂��]dkaêde�k̀j�bfe�jĝdacad̀iio�]̂vŝjêh�ef�̂�̀_ab̂�g]af]�
ef�aej�t̂abq�dfŵ]̂hz�ek̂��]dkaêde�_̀o�]̂vŝje�ef�ĵ̂ �jsdk�xf]y�̀bh�ae�jk̀ii�t̂�sbdfŵ]̂h�to�ek̂�ufbe]̀def]{��c�jsdk�
xf]y�aj�ab�̀ddf]h̀bd̂�paek�ek̂�ufbe]̀de��fds_̂bejz�dfjej�fc�sbdfŵ]abq�̀bh�]̂gìd̂_̂be�jk̀iiz�to�̀gg]fg]àê�
uk̀bq̂��]ĥ]z�t̂�̀e�ek̂��pb̂]�j�̂�ĝbĵ{��c�jsdk�xf]y�aj�bfe�ab�̀ddf]h̀bd̂�paek�ek̂�ufbe]̀de��fds_̂bejz�jsdk�
dfjej�̀bh�ek̂�dfje�fc�df]]̂deafb�jk̀ii�t̂�̀e�ek̂�ufbe]̀def]�j�̂�ĝbĵ�sbîjj�ek̂�dfbhaeafb�p̀j�d̀sĵh�to�ek̂��pb̂]�f]�
�̀ĵg̀]̀ê�dfbe]̀def]�ab�pkadk�̂ŵbe�ek̂��pb̂]�jk̀ii�t̂�]̂jgfbjatî�cf]�g̀o_̂be�fc�jsdk�dfjej{�
�
}|~�Z�|����������|��|����|
}|~�Z�Z~|������|��|�����| �� �������|��¡¢������|
�k̂�ufbe]̀def]�jk̀ii�g]f_geio�df]]̂de�xf]y�]̂�̂dêh�to�ek̂��]dkaêde�f]�c̀aiabq�ef�dfbcf]_�ef�ek̂�]̂vsa]̂_̂bej�fc�
ek̂�ufbe]̀de��fds_̂bejz�pk̂ek̂]�hajdfŵ]̂h�t̂cf]̂�f]�̀cê]�rstjèbeài�uf_gîeafb�̀bh�pk̂ek̂]�f]�bfe�c̀t]ad̀êhz�
abjèiîh�f]�df_gîêh{�ufjej�fc�df]]̂deabq�jsdk�]̂�̂dêh�xf]yz�abdishabq�̀hhaeafb̀i�êjeabq�̀bh�abjĝdeafbjz�ek̂�dfje�
fc�sbdfŵ]abq�̀bh�]̂gìd̂_̂bez�̀bh�df_ĝbj̀eafb�cf]�ek̂��]dkaêde�j�ĵ]wad̂j�̀bh�̂�ĝbĵj�_̀ ĥ�b̂d̂jj̀]o�
ek̂]̂toz�jk̀ii�t̂�̀e�ek̂�ufbe]̀def]�j�̂�ĝbĵ{�
�
}|~�Z�Z�|�����| �� �������|��¡¢������|
}|~�Z�Z�Z~��b�̀hhaeafb�ef�ek̂�ufbe]̀def]�j�ftiaq̀eafbj�sbĥ]�r̂deafb�£{¤z�acz�paekab�fb̂�ô ]̀�̀cê]�ek̂�h̀ê�fc�
rstjèbeài�uf_gîeafb�fc�ek̂�xf]y�f]�ĥjaqb̀êh�gf]eafb�ek̂]̂fc�f]�̀cê]�ek̂�h̀ê�cf]�df__̂bd̂_̂be�fc�p̀]]̀beâj�
ĵètiajk̂h�sbĥ]�r̂deafb�¥{¥{mz�f]�to�ê]_j�fc�̀b�̀ggiad̀tî�jĝdài�p̀]]̀beo�]̂vsa]̂h�to�ek̂�ufbe]̀de��fds_̂bejz�
b̀o�fc�ek̂�xf]y�aj�cfsbh�ef�t̂�bfe�ab�̀ddf]h̀bd̂�paek�ek̂�]̂vsa]̂_̂bej�fc�ek̂�ufbe]̀de��fds_̂bejz�ek̂�ufbe]̀def]�
jk̀ii�df]]̂de�ae�g]f_geio�̀cê]�]̂d̂age�fc�p]aeêb�bfead̂�c]f_�ek̂��pb̂]�ef�hf�jf�sbîjj�ek̂��pb̂]�k̀j�g]̂wafsjio�
qaŵb�ek̂�ufbe]̀def]�̀�p]aeêb�̀dd̂gèbd̂�fc�jsdk�dfbhaeafb{��k̂��pb̂]�jk̀ii�qaŵ�jsdk�bfead̂�g]f_geio�̀cê]�
hajdfŵ]o�fc�ek̂�dfbhaeafb{��s]abq�ek̂�fb̂�ô ]̀�ĝ]afh�cf]�df]]̂deafb�fc�xf]yz�ac�ek̂��pb̂]�c̀aij�ef�bfeaco�ek̂�
ufbe]̀def]�̀bh�qaŵ�ek̂�ufbe]̀def]�̀b�fggf]esbaeo�ef�_̀ ŷ�ek̂�df]]̂deafbz�ek̂��pb̂]�p̀aŵj�ek̂�]aqkej�ef�]̂vsa]̂�
df]]̂deafb�to�ek̂�ufbe]̀def]{��c�ek̂�ufbe]̀def]�c̀aij�ef�df]]̂de�bfbdfbcf]_abq�xf]y�paekab�̀�]̂̀jfb̀tî�ea_̂�hs]abq�
ek̀e�ĝ]afh�̀cê]�]̂d̂age�fc�bfead̂�c]f_�ek̂��pb̂]�f]��]dkaêdez�ek̂��pb̂]�_̀o�df]]̂de�ae�ab�̀ddf]h̀bd̂�paek�r̂deafb�
¦{§{�
�
}|~�Z�Z�Z���k̂�fb̂�ô ]̀�ĝ]afh�cf]�df]]̂deafb�fc�xf]y�jk̀ii�t̂�̂�êbĥh�paek�]̂jĝde�ef�gf]eafbj�fc�xf]y�ca]je�
ĝ]cf]_̂h�̀cê]�rstjèbeài�uf_gîeafb�to�ek̂�ĝ]afh�fc�ea_̂�t̂ep̂ b̂�rstjèbeài�uf_gîeafb�̀bh�ek̂�̀des̀i�
df_gîeafb�fc�ek̀e�gf]eafb�fc�ek̂�xf]y{�
�

}|~�Z�Z�Z[��k̂�fb̂�ô ]̀�ĝ]afh�cf]�df]]̂deafb�fc�xf]y�jk̀ii�bfe�t̂�̂�êbĥh�to�df]]̂deaŵ�xf]y�ĝ]cf]_̂h�to�ek̂�
ufbe]̀def]�gs]js̀be�ef�ekaj�r̂deafb�m¦{¦�sbîjj�fek̂]paĵ�g]fwaĥh�ab�ek̂�ufbe]̀de��fds_̂bej{�
�
}|~�Z�Z[��k̂�ufbe]̀def]�jk̀ii�]̂_fŵ�c]f_�ek̂�jaê�gf]eafbj�fc�ek̂�xf]y�ek̀e�̀]̂�bfe�ab�̀ddf]h̀bd̂�paek�ek̂�
]̂vsa]̂_̂bej�fc�ek̂�ufbe]̀de��fds_̂bej�̀bh�̀]̂�b̂aek̂]�df]]̂dêh�to�ek̂�ufbe]̀def]�bf]�̀dd̂gêh�to�ek̂��pb̂]{�
�

©̈ª©ª«¬¬©
©®̄̈ °̄̈ ©ª±²ª¬³ª³°±



�

������

��

����	
�������������������
������������������� �����!����" ����#$���� ����� !����%�����%#����%%����$&����$%����!$�����$�'()�"&&$�*+�,-.�
/0.123'(�4(562676.�89�/13-26.365���::������;���;��<�=��>
�����?�
:��?�	�<�;�
��
@�A�
��������>��<���;B�C@@����
@�����>�?���D��������E��;�
��
@�����
	
������������������
����������"&�%�*+�,-.�/0.123'(�4(562676.�89�/13-26.365���::������;���;��<�=��F�GH�HIJ�K��;����L�	
�������;���
�����=�M��
N�>���
��������O?P�?�=�������?��
�?:�K��?���;��N�?���
��Q�=�����
=����
��
��=�;���M���
��
@����;����L�	
�����B�
��?����
���
��
@���B�?����;�:�����;�<������<�:�
?�=������?:����?:���;B�?�=�P�::�M����
;�����=��
�����?R����R������
;;�M:����=�������:?P��,-25�)8370.(6�S'5�31.'6.)�8(����������������������������������������������
7().1�T23.(5.�(70*.1�����������������������������'()�25�(86�981�1.5'T.U�,-25�)8370.(6�25�T23.(5.)�*+�,-.�/0.123'(�4(562676.�89�/13-26.365�981�8(.V620.�75.�8(T+��'()�0'+�
(86�*.�1.W18)73.)�W1281�68�265�380WT.628(U�

�
XY�

�

Z[\]̂]̂_�̀ab�cdefghifdg�jahkk�lbhg�fab�idjf�dm�idggbifneo�pbjfgdqbp�dg�phrhobp�idejfgsifndet�uabfabg�idrvkbfbp�dg�
vhgfnhkkq�idrvkbfbpt�dm�fab�wuebg�dg�jbvhghfb�idefghifdgj�ihsjbp�lq�fab�cdefghifdgxj�idggbifnde�dg�gbrdyhk�dm�zdg{�
fahf�nj�edf�ne�hiidgpheib�unfa�fab�gb|sngbrbefj�dm�fab�cdefghif�}disrbefj~��mt�vgndg�fd�fab�phfb�dm��sljfhefnhk�
cdrvkbfndet�fab�cdefghifdgt�h��slidefghifdgt�dg�heqdeb�mdg�uadr�bnfabg�nj�gbjvdejnlkbt�sjbj�dg�phrhobj�heq�vdgfnde�
dm�fab�zdg{t�neikspneot�unfadsf�knrnfhfndet�rbiahenihkt�bkbifgnihkt�vksrlneot�hep�dfabg�lsnkpneo�jqjfbrjt�rhianebgqt�
b|snvrbeft�dg�dfabg�rbiahenihk�pbynibt�fab�cdefghifdg�jahkk�ihsjb�jsia�nfbr�fd�lb�gbjfdgbp�fd���kn{b�ebu��idepnfnde�hf�
ed�b�vbejb�fd�fab�wuebg~�
�
Z[\]̂]̂���dfaneo�idefhnebp�ne�fanj��bifnde���~��jahkk�lb�idejfgsbp�fd�bjfhlknja�h�vbgndp�dm�knrnfhfnde�unfa�gbjvbif�fd�
dfabg�dlknohfndej�fab�cdefghifdg�ahj�sepbg�fab�cdefghif�}disrbefj~��jfhlknjarbef�dm�fab�deb�qbhg�vbgndp�mdg�
idggbifnde�dm�zdg{�hj�pbjignlbp�ne��bifnde���~�~��gbkhfbj�dekq�fd�fab�jvbinmni�dlknohfnde�dm�fab�cdefghifdg�fd�idggbif�
fab�zdg{t�hep�ahj�ed�gbkhfndejanv�fd�fab�fnrb�unfane�uania�fab�dlknohfnde�fd�idrvkq�unfa�fab�cdefghif�}disrbefj�
rhq�lb�jdsoaf�fd�lb�bemdgibpt�edg�fd�fab�fnrb�unfane�uania�vgdibbpneoj�rhq�lb�idrrbeibp�fd�bjfhlknja�fab�
cdefghifdgxj�knhlnknfq�unfa�gbjvbif�fd�fab�cdefghifdgxj�dlknohfndej�dfabg�fahe�jvbinmnihkkq�fd�idggbif�fab�zdg{~�
�
Z[\]̂�[����������[��[�������������[����[
�m�fab�wuebg�vgbmbgj�fd�hiibvf�zdg{�fahf�nj�edf�ne�hiidgpheib�unfa�fab�gb|sngbrbefj�dm�fab�cdefghif�}disrbefjt�fab�
wuebg�rhq�pd�jd�nejfbhp�dm�gb|sngneo�nfj�gbrdyhk�hep�idggbifndet�ne�uania�ihjb�fab�cdefghif��sr�unkk�lb�gbpsibp�hj�
hvvgdvgnhfb�hep�b|snfhlkb~��sia�hp�sjfrbef�jahkk�lb�bmmbifbp�uabfabg�dg�edf�mnehk�vhqrbef�ahj�lbbe�rhpb~�
�
�������[\�[[[�������������[����������[
Z[\�̂\[���������[���[
àb�cdefghift�heq�pnjvsfbt�ikhnrt�dg�idefgdybgjq�gbkhfneo�fd�fab�cdefghift�hep�hkk�fab�gnoafj�hep�dlknohfndej�dm�fab�
vhgfnbj�jahkkt�ne�hkk�gbjvbifjt�lb�nefbgvgbfbpt�idejfgsbpt�bemdgibp�hep�odybgebp�lq�hep�sepbg�fab�khuj�dm�fab��fhfb�dm�
�dsfa�chgdkneht�b�ibvf�nfj�iadnib�dm�khu�gskbj~�
�
Z[\�̂][����������[���[�������[
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YZ[\]�]��·|�adk�²sldcakla�ce�à�̀teks}k�akeaer�cge{klac̀ge�̀s�f{{s̀}fue�skwcskh�tv�adk�®̀gasfla�̄ l̀wxkgaer�adk�
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�
Z[\]̂_̂��̀abc�hab�pqcbk�hbkrncdhbl�hab�yfchkdwh�gfk�fcb�fg�hab�kbdlfcl�lhdhbv�nc��bwhnfc�������o�hab�yfchkdwhfk�lad{{�
cfh�ib�bchnh{bv�hf�kbwbnjb�gskhabk�tderbch�schn{�hab�̀fk~�nl�gncnlabv��
�
Z[\]̂_̂]��g�hab�sctdnv�id{dcwb�fg�hab�yfchkdwh��sr�bmwbbvl�wflhl�fg�gncnlancx�hab�̀fk~o�ncw{svncx�wfrtbcldhnfc�gfk�
hab��kwanhbwhzl�lbkjnwbl�dcv�bmtbclbl�rdvb�cbwblldke�habkbieo�dcv�fhabk�vdrdxbl�ncwskkbv�ie�hab�pqcbk�dcv�cfh�
bmtkbll{e�qdnjbvo�lswa�bmwbll�lad{{�ib�tdnv�hf�hab�yfchkdwhfk���g�lswa�wflhl�dcv�vdrdxbl�bmwbbv�hab�sctdnv�id{dcwbo�
hab�yfchkdwhfk�lad{{�tde�hab�vnggbkbcwb�hf�hab�pqcbk���ab�drfsch�hf�ib�tdnv�hf�hab�yfchkdwhfk�fk�pqcbko�dl�hab�wdlb�
rde�ibo�lad{{�ib�wbkhngnbv�ie�hab��kwanhbwho�stfc�dtt{nwdhnfco�dcv�hanl�fi{nxdhnfc�gfk�tderbch�lad{{�lskjnjb�
hbkrncdhnfc�fg�hab�yfchkdwh��
[
Z[\]̂_̂���go�dghbk�hbkrncdhnfc�gfk�wdslbo�nh�nl�vbhbkrncbv�hadh�hab�pqcbk�{dw~bv�uslhngnwdhnfc�hf�hbkrncdhb�scvbk��bwhnfc�
������o�fk�hadh�hab�yfchkdwhfkzl�vbgds{h�qdl�bmwsldi{bo�hab�knxahl�dcv�fi{nxdhnfcl�fg�hab�tdkhnbl�lad{{�ib�hab�ldrb�dl�ng�
hab�hbkrncdhnfc�adv�ibbc�nllsbv�gfk�hab�wfcjbcnbcwb�fg�hab�pqcbk�scvbk��bwhnfc�������
�
Z[\]̂�[����������[��[���[�����[���[�����������[
Z[\]̂�̂\��ab�pqcbk�rdeo�qnhafsh�wdslbo�fkvbk�hab�yfchkdwhfk�nc�qknhncx�hf�lsltbcvo�vb{de�fk�nchbkksth�hab�̀fk~�nc�
qaf{b�fk�nc�tdkh�gfk�lswa�tbknfv�fg�hnrb�dl�hab�pqcbk�rde�vbhbkrncb��
�

Z[\]̂�̂_��ab�yfchkdwh��sr�dcv�yfchkdwh��nrb�lad{{�ib�dvuslhbv�gfk�ncwkbdlbl�nc�hab�wflh�dcv�hnrb�wdslbv�ie�
lsltbclnfco�vb{de�fk�nchbkksthnfc�dl�vblwknibv�nc��bwhnfc����������ce�dvuslhrbch�hf�hab�yfchkdwh��sr�rdvb�tsklsdch�
hf�hanl�lbwhnfc�lad{{�ib�rdvb�nc�dwwfkvdcwb�qnha�hab�kb�snkbrbchl�fg��khnw{b�������� f�dvuslhrbch�lad{{�ib�rdvb�hf�
hab�bmhbch�

\̂� hadh�tbkgfkrdcwb�nlo�qdl�fk�qfs{v�adjb�ibbc�lf�lsltbcvbvo�vb{debv�fk�nchbkksthbv�ie�dcfhabk�wdslb�
gfk�qanwa�hab�yfchkdwhfk�nl�kbltfclni{b��fk�

_̂� hadh�dc�b�snhdi{b�dvuslhrbch�nl�rdvb�fk�vbcnbv�scvbk�dcfhabk�tkfjnlnfc�fg�hab�yfchkdwh��
�
Z[\]̂][���¡��¢����[��[���[�����[���[�����������[
Z[\]̂]̂\��ab�pqcbk�rdeo�dh�dce�hnrbo�hbkrncdhb�hab�yfchkdwh�nc�qaf{b�fk�nc�tdkh�gfk�hab�pqcbkzl�wfcjbcnbcwb�dcv�
qnhafsh�wdslb���ab�pqcbk�lad{{�xnjb�qknhhbc�cfhnwb�fg�hab�hbkrncdhnfc�hf�hab�yfchkdwhfk�ltbwngencx�hab�tdkh�fg�hab�
yfchkdwh�hbkrncdhbv�dcv�qabc�hbkrncdhnfc�ibwfrbl�bggbwhnjb��
�
Z[\]̂]̂_��tfc�kbwbnth�fg�qknhhbc�cfhnwb�gkfr�hab�pqcbk�fg�lswa�hbkrncdhnfc�gfk�hab�pqcbkzl�wfcjbcnbcwbo�hab�
yfchkdwhfk�lad{{�

\̂� wbdlb�ftbkdhnfcl�dl�vnkbwhbv�ie�hab�pqcbk�nc�hab�cfhnwb��
_̂� hd~b�dwhnfcl�cbwblldkeo�fk�hadh�hab�pqcbk�rde�vnkbwho�gfk�hab�tkfhbwhnfc�dcv�tkblbkjdhnfc�fg�hab�̀fk~���
�̂� bmwbth�gfk�̀fk~�vnkbwhbv�hf�ib�tbkgfkrbv�tknfk�hf�hab�bggbwhnjb�vdhb�fg�hbkrncdhnfc�lhdhbv�nc�hab�

cfhnwbo�hbkrncdhb�d{{�bmnlhncx�lsiwfchkdwhl�dcv�tskwadlb�fkvbkl�dcv�bchbk�nchf�cf�gskhabk�lsiwfchkdwhl�
dcv�tskwadlb�fkvbkl��dcv�

[ ]̂£££££££¤¥¦§̈©ª©[ª«©[§©¬¥¬¦®̄¤©[¥[ª«©[�¥¬°[̄¥ª[ª©¬¦±̄®ª©²³[±[®̄ �́�
�
Z[\]̂]̂���c�wdlb�fg�lswa�hbkrncdhnfc�gfk�hab�pqcbkzl�wfcjbcnbcwbo�hab�yfchkdwhfk�lad{{�ib�bchnh{bv�hf�kbwbnjb�tderbch�
gfk�̀fk~�bmbwshbvo�dcv�wflhl�ncwskkbv�ie�kbdlfc�fg�lswa�hbkrncdhnfco��dcv�dce�fhabk�dvuslhrbchl�fhabkqnlb�d{{fqbv�
ie�hab�yfchkdwh���ce�dvuslhrbch�hf�hab�yfchkdwh��sr�rdvb�tsklsdch�hf�hanl��bwhnfc������lad{{�ib�rdvb�nc�
dwwfkvdcwb�qnha�hab�kb�snkbrbchl�fg��khnw{b��������
[
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YZ[\]\]\�̂_̀abcda_bef�gchijbk�a_�h̀dijlk�c̀�cmmb_mbhcak�akbnh̀cah_̀�g_b�d_̀ok̀hk̀dk�dicjfk�h̀�c̀p�fjqd_̀abcda�frcii�̀_a�
sht�cggkda�ark�uv̀kbef�bhwra�a_�bkxjhbk�ark�akbnh̀cah_̀�_g�c�fjqd_̀abcday�_b�shht�h̀dbkcfk�ark�_qihwcah_̀�_g�ark�uv̀kb�
qkp_̀l�vrca�ha�v_jil�rcok�qkk̀�hg�ark�fjqd_̀abcda�rcl�d_̀ach̀kl�c̀�cmmb_mbhcak�dicjfkz�
Z
YZ[\]\]{|}m_̀�vbhaak̀�d_̀fk̀a�_g�ark�̂_̀abcda_by�ark�uv̀kb�ncp�bkh̀facak�ark�akbnh̀cakl�m_bah_̀�_g�arhf�̂_̀abcda�h̀�
vr_ik�_b�h̀�mcba�qp�cnk̀lh̀w�ark�̀_ahdk�_g�akbnh̀cah_̀�hg�ha�rcf�qkk̀�lkakbnh̀kl�arca~��

][� ark�akbnh̀cah_̀�vcf�ljk�a_�vharlbcvci�_g�gj̀lh̀w�qp�ark��k̀kbci��ffknqipy��_okb̀_by�_b��acak��hfdci�
�dd_j̀acqhihap��jar_bhap�_b�ark�̀kkl�a_�lhokba�mb_�kda�gj̀lf�a_�bkfm_̀l�a_�c̀�knkbwk̀dp�cf�lkgh̀kl�qp�
�kwjicah_̀�������z����s�t�_g�ark��_jar�̂cb_ih̀c�̂_lk�_g��kwjicah_̀fy�cf�cnk̀lkl��

]�� gj̀lh̀w�g_b�ark�bkh̀facakl�m_bah_̀�_g�ark�v_b��rcf�qkk̀�bkfa_bkl���
]�� dhbdjnfac̀dkf�dikcbip�h̀lhdcak�c�bkxjhbknk̀a�g_b�ark�akbnh̀cakl�v_b���c̀l�
]\� bkh̀facaknk̀a�_g�ark�akbnh̀cakl�v_b��hf�cloc̀acwk_jf�a_�ark�uv̀kbz�

Z

YZ[\]{�������������Z�����Z�����Z���Z ����Z��Z �����¡����Z
¢jbfjc̀a�a_�£haik���y�̂rcmakb�¤��c̀l��kwjicah_̀�������z��¥��_g�ark��_jar�̂cb_ih̀c�̂_lk�_g�¦cvf�c̀l��kwjicah_̀fy�
cf�cnk̀lkly�arhf�d_̀abcda�ncp�qk�dc̀dkikl�cgakb�cvcbl�qja�mbh_b�a_�mkbg_bnc̀dkz��
�
�������Z[{ZZZ����¡§Z���Z��§ ���§Z
YZ[{][Z����¡§Z
YZ[{][][Z����������Z

��̂ichn�hf�c�lknc̀l�_b�cffkbah_̀�qp�_̀k�_g�ark�mcbahkf�fkk�h̀wy�cf�c�ncaakb�_g�bhwray�mcpnk̀a�_g�n_̀kpy�_b�_arkb�
bkihkg�vhar�bkfmkda�a_�ark�akbnf�_g�ark�̂_̀abcdaz�£rk�akbn�̈̂ ichn©�cif_�h̀dijlkf�_arkb�lhfmjakf�c̀l�ncaakbf�h̀�
xjkfah_̀�qkavkk̀�ark�uv̀kb�c̀l�̂_̀abcda_b�cbhfh̀w�_ja�_g�_b�bkicah̀w�a_�ark�̂_̀abcdaz���o_jdrkby�h̀o_hdky�mcpnk̀a�
cmmihdcah_̀�_b�_arkb�b_jah̀k�bkxjkfa�g_b�mcpnk̀a�arca�hf�̀_a�h̀�lhfmjak�vrk̀�fjqnhaakl�hf�̀_a�c�̂ichn�j̀lkb�arhf�
lkgh̀hah_̀z�£rk�bkfm_̀fhqhihap�a_�fjqfac̀ahcak�̂ichnf�frcii�bkfa�vhar�ark�mcbap�nc�h̀w�ark�̂ichnz�
�
YZ[{][]�Z������Z��Z����¡§Z
îchnf�qp�kharkb�ark�uv̀kb�_b�̂_̀abcda_b�njfa�qk�h̀hahcakl�qp�vbhaak̀�̀_ahdk�a_�ark�_arkb�mcbap�c̀l�a_�ark��bdrhakda�
�jdr�̀_ahdk�frcii�h̀dijlk�fjgghdhk̀a�h̀g_bncah_̀�a_�clohfk�ark��bdrhakda�c̀l�_arkb�mcbap�_g�ark�dhbdjnfac̀dkf�whoh̀w�
bhfk�a_�ark�dichny�ark�fmkdhghd�d_̀abcdajci�cl�jfank̀a�_b�bkihkg�bkxjkfakl�c̀l�ark�qcfhf�_g�fjdr�bkxjkfaz�̂ichnf�qp�
kharkb�mcbap�cbhfh̀w�mbh_b�a_�ark�lcak�gh̀ci�mcpnk̀a�hf�ljk�njfa�qk�h̀hahcakl�vharh̀����lcpf�cgakb�_ddjbbk̀dk�_g�ark�
kok̀a�whoh̀w�bhfk�a_�fjdr�̂ichn�_b�vharh̀����lcpf�cgakb�ark�dichnc̀a�ghbfa�bkd_ẁhªkf�ark�d_̀lhah_̀�whoh̀w�bhfk�a_�ark�
îchny�vrhdrkokb�hf�icakb�k«dkma�cf�facakl�g_b�clokbfk�vkcarkb�lcpf�h̀��kdah_̀���z�z�z�z��p�gchih̀w�a_�whok�vbhaak̀�
_̀ahdk�_g�c�̂ichn�vharh̀�ark�ahnk�bkxjhbkl�qp�arhf��kdah_̀y�c�mcbap�k«mbkffip�vchokf�haf�dichnz��
�
YZ[{][]�Z���������¬Z��������Z �����¡����Z
¢k̀lh̀w�gh̀ci�bkf_ijah_̀�_g�c�̂ichny�h̀dijlh̀w�c̀p�clnh̀hfabcahok�bkohkv�cii_vkl�j̀lkb��kdah_̀���zy�k«dkma�cf�
_arkbvhfk�cwbkkl�h̀�vbhah̀w�_b�cf�mb_ohlkl�h̀��kdah_̀��z®�c̀l��bahdik���y�ark�̂_̀abcda_b�frcii�mb_dkkl�lhihwk̀aip�vhar�
mkbg_bnc̀dk�_g�ark�̂_̀abcda�c̀l�ark�uv̀kb�frcii�d_̀ah̀jk�a_�nc�k�mcpnk̀af�h̀�cdd_blc̀dk�vhar�ark�̂_̀abcda�
_̄djnk̀afz�£rk��bdrhakda�vhii�hffjk�̂kbahghdcakf�g_b�¢cpnk̀a�h̀�cdd_blc̀dk�vhar�ark�h̀hahci�lkdhfh_̀f�c̀l�
lkakbnh̀cah_̀f�_g�ark��bdrhakdaz��
�
YZ[{][]\Z����¡§Z���Z����������Z��§�Z
°g�ark�̂_̀abcda_b�vhfrkf�a_�nc�k�c�̂ichn�g_b�c̀�h̀dbkcfk�h̀�ark�̂_̀abcda��jny�vbhaak̀�̀_ahdk�cf�mb_ohlkl�rkbkh̀�frcii�
qk�whok̀�qkg_bk�mb_dkklh̀w�a_�k«kdjak�ark�±_b�z�¢bh_b�̀_ahdk�hf�̀_a�bkxjhbkl�g_b�̂ichnf�bkicah̀w�a_�c̀�knkbwk̀dp�
k̀lc̀wkbh̀w�ihgk�_b�mb_mkbap�cbhfh̀w�j̀lkb��kdah_̀���z�z�
�
YZ[{][]{Z����¡§Z���Z����������Z��¡�Z
YZ[{][]{][�°g�ark�̂_̀abcda_b�vhfrkf�a_�nc�k�c�̂ichn�g_b�c̀�h̀dbkcfk�h̀�ark�̂_̀abcda�£hnky�vbhaak̀�̀_ahdk�cf�mb_ohlkl�
rkbkh̀�frcii�qk�whok̀z�£rk�̂_̀abcda_b²f�̂ichn�frcii�h̀dijlk�c̀�kfahncak�_g�d_fa�c̀l�_g�mb_qcqik�kggkda�_g�lkicp�_̀�
mb_wbkff�_g�ark�±_b�z�°̀�ark�dcfk�_g�c�d_̀ah̀jh̀w�lkicpy�_̀ip�_̀k�̂ichn�hf�̀kdkffcbpz�̂ichnf�g_b�c̀�h̀dbkcfk�h̀�ark�
_̂̀abcda�£hnk�frcii�qk�qcfkl�_̀�_̀k�cllhah_̀ci�dcik̀lcb�lcp�g_b�kcdr�gjii�dcik̀lcb�lcp�arca�ark�̂_̀abcda_b�hf�
mbkok̀akl�gb_n�v_b�h̀wz�
�
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Z[\]̂\̂]̂_�̀a�bcdefge�hebijef�klmcninlmg�bfe�ije�obgng�alf�b�pqbnr�alf�bccninlmbq�inres�gtkj�pqbnr�gjbqq�oe�
clktremiec�ou�cbib�gtogibminbinmv�ijbi�hebijef�klmcninlmg�hefe�bomlfrbq�alf�ije�wefnlc�la�inres�kltqc�mli�jbde�
oeem�febglmboqu�bminknwbiec�bmc�jbc�bm�bcdefge�eaaeki�lm�ije�gkjectqec�klmgiftkinlmx�

\̂y pqbnrg�alf�bcdefge�hebijef�gjbqq�oe�obgec�lm�bkitbq�hebijef�klmcninlmg�bi�ije�zlo�gnie�lf�lijef�wqbke�
la�wefalfrbmke�la�ije�{lf|s�bg�clktremiec�nm�ije�plmifbkilf}g�zlo�gnie�qlvx�

_̂y ~lf�ije�wtfwlge�la�ijng�plmifbkis�b�ilibq�la�ande�����cbug�wef�kbqemcbf�rlmij��mlm�ktrtqbinde��gjbqq�oe�
bminknwbiec�bg�}}bcdefge�hebijef}}�bi�ije�zlo�gnies�bmc�gtkj�inre�hnqq�mli�oe�klmgncefec�ztginankbinlm�alf�
bm�e�iemgnlm�la�inrex�̀as�nm�bmu�rlmijs�bcdefge�hebijef�cedeqlwg�oeulmc�ije�ande�����cbugs�ije�
plmifbkilf�gjbqq�oe�bqqlhec�il�kqbnr�bccninlmbq�cbug�il�klrwemgbie�alf�ije�e�kegg�hebijef�ceqbug�lmqu�
il�ije�e�iemi�la�ije�nrwbki�lm�ije�bwwfldec�klmgiftkinlm�gkjectqe�bmc�cbug�ije�klmifbkilf�hbg�bqfebcu�
gkjectqec�il�hlf|x��je�ferecu�alf�ijng�klmcninlm�ng�alf�bm�e�iemgnlm�la�inre�lmqu�bmc�ng�e�kqtgnde�la�
bqq�lijef�fnvjig�bmc�ferecneg�bdbnqboqe�tmcef�ije�plmifbki��lktremig�lf�nrwlgec�lf�bdbnqboqe�ou�qbhx��

�̂y �je�plmifbkilf�gjbqq�gtorni�rlmijqu�hnij�ijenf�wbu�bwwqnkbinlm�bqq�kqbnrg�alf�bcdefge�hebijef�
klmcninlmg�ijbi�lkktffec�ctfnmv�ije�wfednltg�rlmijx��je��fkjnieki�gjbqq�fedneh�ebkj�rlmijqu�
gtorniibq�nm�bkklfcbmke�hnij��ekinlm���x��bmc�nmalfr�ije�plmifbkilf�bmc�ije��hmef�wflrwiqu�la�nig�
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gk[¡ndcm̀\X[g\[Z\][ZiZbd[mZd̀�[mZ][_̀[h̀bj̀d[g\[fg\XbẐXgb[_][̂̀bXekèd[mZep[�b̀Xnb\[b̀̂ è}X[b̀�ǹhX̀d�[Zddb̀hh̀d[
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USC SUPPLEMENTAL GENERAL CONDITIONS 

 FOR CONSTRUCTION PROJECTS 

 

WORK AREAS 

1. The Contractor shall maintain the job site in a safe manner at all times. This includes (but is not 

limited to) the provision and/or maintenance of lighting, fencing, barricades around obstructions, 

and safety and directional signage. 

 

2. Contractor’s employees shall take all reasonable means not to interrupt the flow of student traffic 

in building corridors, lobbies, stairs and exterior walks. All necessary and reasonable safety 

precautions shall be taken to prevent injury to building occupants while transporting materials and 

equipment through the work area. Providing safe, accessible, plywood-shielded pedestrian ways 

around construction may be required if a suitable alternative route is not available. 

 

3. At the beginning of the project, the USC Project Manager will establish the Contractor’s lay-down 

area. This area will also be used for the Contractor’s work vehicles. The lay-down area will be 

clearly identified to the contractor by the Project Manager, with a sketch or drawing provided to 

USC Parking Services. In turn, Parking Services will mark off this area with a sign containing the 

project name, Project Manager’s name, Contractor name and contact number, and end date. Where 

this area is subject to foot traffic, protective barriers will be provided as specified by the Project 

Manager. The area will be maintained in a neat and orderly fashion. 

 

4. Work vehicles parked in the lay down area (or designated parking areas) will be clearly marked and 

display a USC-furnished placard for identification. No personal vehicles will be allowed in this 

area, or in any areas surrounding the construction site. Personal vehicles must be parked in the 

perimeter parking lots or garages. Temporary parking permits can be obtained at the Contractor’s 

expense at the USC Parking Office located in the Pendleton Street parking garage.  Refer to the 

CAMPUS VEHICLE EXPECTATIONS (below) for additional information. 

 

5. Contractor is responsible for removal of all debris from the site, and is required to provide the 

necessary dumpsters which will be emptied on a regular basis. Construction waste must not be 

placed in University dumpsters. The construction site must be thoroughly cleaned with all trash 

picked up and properly disposed of on a daily basis and the site must be left in a safe and sanitary 

condition each day. The University will inspect job sites regularly and will fine any contractor 

found to be in violation of this requirement an amount of up to $1,000 per violation. 

 

6. The Contractor shall be responsible for erosion and sediment control measures where ground 

disturbances are made. 

 

PROJECT FENCING 

7. All construction projects with exterior impacts shall have construction fencing at the perimeter. 

Fencing shall be 6’ chain link with black or green privacy fabric (80-90% blockage). For fence 

panels with footed stands, sandbag weights shall be placed on the inside of the fence.  Ripped 

sandbags shall be replaced immediately. 

 

8. For projects with long fencing runs and/or high profile locations, decorative USC banners shall be 

used on top of privacy fabric; banners should be used at a ratio of one banner for every five fence 

panels. USC Project Manager will make arrangements for banner delivery for Contractor to hang. 

 

9. The use of plastic safety fencing is discouraged and shall only be used on a temporary basis (less 

than four weeks) where absolutely necessary. Safety fencing shall be a neon yellow-green, high-
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visibility fencing equal to ‘Kryptonight’ by Tenax. Safety fencing shall be erected and maintained 

in a neat and orderly fashion throughout the project. 

 

10. Vehicles and all other equipment shall be contained within a fenced area if they are on site for more 

than 3 consecutive calendar days. 

 

BEHAVIOR 

11. Fraternization between Contractor’s employees and USC students, faculty or staff is strictly 

prohibited. 

 

12. USC will not tolerate rude, abusive or degrading behavior on the job site.  Heckling and cat-calling 

directed toward students, faculty or staff or any other person on USC property is strictly prohibited. 

Any contractor whose employees violate this requirement will be assessed a fine of up to $500 per 

violation. 

 

13. Contractor’s employees must adhere to the University’s policy of maintaining a drug-free and 

tobacco-free campus. 

 

HAZARDOUS MATERIALS & SAFETY COMPLIANCE 

14. A USC Permit to Work must be signed prior to any work being performed by the general contractor 

or sub-contractor(s). 

 

15. The contractor will comply with all regulations set forth by OSHA and SCDHEC. Contractor must 

also adhere to USC's internal policies and procedures (available by request). Upon request, the 

contractor will submit all Safety Programs and Certificates of Insurance to the University for 

review. 

 

16. Contractor must notify the University immediately upon the discovery of suspect material which 

may contain asbestos or other such hazardous materials. These materials must not be disturbed until 

approved by the USC Project Manager. 

 

17. In the event of an OSHA inspection, the Contractor shall immediately call the Facilities Call 

Center, 803-777-4217, and report that an OSHA inspector is on site. An employee from USC’s 

Safety Unit will arrive to assist in the inspection. 

 

LANDSCAPE & TREE PROTECTION 

18. In conjunction with the construction documents, the USC Arborist shall direct methods to minimize 

damage to campus trees. Tree protection fencing is required to protect existing trees and other 

landscape features to be affected by a construction project. The location of this fence will be 

evaluated for each situation with the USC Arborist, Landscape Architect and Project Manager. Tree 

protection fencing may be required along access routes as well as within the project area itself. 

Fence locations may have to be reset throughout the course of the project. 

 

19. The tree protection fence shall be 6' high chain link fence with 80-90% privacy screening unless 

otherwise approved by USC Arborist and/or Landscape Architect. If the tree protection fence is 

completely within a screened jobsite fence perimeter, privacy fabric is not required.  In-ground 

fence posts are preferred in most situations for greater protection. If utility or pavement conflicts 

are present, fence panels in footed stands are acceptable. See attached detail for typical tree 

protection fencing. 

 

20. No entry, vehicle parking, or materials storage will be allowed inside the tree protection zone. A 4" 
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layer of mulch shall be placed over the tree protection area to maintain moisture in the root zone. 

 

21. Where it is necessary to cross walks, tree root zones (i.e., under canopy) or lawns the following 

protective measures shall be taken:  

 

a. For single loads up to 9,000 lbs., a 3/4" minimum plywood base shall be placed over 4” of 

mulch. 

b. For single loads over 9,000 lbs., two layers of 3/4" plywood shall be placed over 4” of 

mulch. 

c. Plywood sheets shall be replaced as they deteriorate or delaminate with exposure. 

d. For projects requiring heavier loads, a construction entry road consisting of 10' X 16' oak 

logging mats on 12" coarse, chipped, hardwood base. Mulch and logging mats shall be 

supplemented throughout the project to keep matting structurally functional. 

 

22. Damage to any trees during construction shall be assessed by the USC Arborist, who will stipulate 

what action will be taken for remediation of damage. The cost of any and all remediation will be 

assumed by the contractor at no additional cost to the project. Compensation for damages may be 

assessed up to $500 per caliper inch of tree (up to 8”) and $500 per inch of diameter at breast height 

(for trees over 8”). 

 

23. Damage to trunks and limbs, as well as disturbance of the root zone under the dripline of tree, 

including compaction of soil, cutting or filling, or storage of materials, shall qualify as damage and 

subject to remediation. 

 

24. Any damage to existing pavements or landscaping (including lawn areas and irrigation) will be 

remediated before final payment is made. 

 

TEMPORARY FACILITIES 

25. Contractor will be responsible for providing its own temporary toilet facilities, unless prior 

arrangements are made with the USC Project Manager. 

 

26. Use of USC communications facilities (telephones, computers, etc.) by the Contractor is prohibited, 

unless prior arrangements are made with the USC Project Manager. 

 

CAMPUS KEYS 

27. Contractor must sign a Contractor Key Receipt/Return form before any keys are issued. Keys must 

be returned immediately upon the completion of the work.  The Contractor will bear the cost of any 

re-keying necessary due to the loss of or failure to return keys. 

 

WELDING  

28. A welding (hot work) permit must be issued by the University Fire Marshall before any welding 

can begin inside a building. The USC Project Manager will coordinate. 

 

PROJECT EVALUATION & CLOSE-OUT 

29. For all projects over $100,000, including IDCs, a Contractor Performance Evaluation (SE 397) will 

be reviewed with the GC at the beginning of the project and a copy given to the GC. At the end of 

the project the form will be completed by the USC Project Manager and a Construction 

Performance rating will be established. 

 

30. Contractor must provide all O&M manuals, as-built drawings, and training of USC personnel on 

new equipment, controls, etc. prior to Substantial Completion. Final payment will not be made until 
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this is completed. 

 

CAMPUS VEHICLE EXPECTATIONS 

31. Personal vehicles must be parked in the perimeter parking lots or garages. Temporary parking 

permits can be obtained at the Contractor’s expense at the USC Parking Office located in the 

Pendleton Street parking garage. 

 

32. All motorized vehicle traffic on USC walkways and landscape areas must be approved by the USC 

Project Manager and Parking Division, have a USC parking placard, and be parked within the 

approved laydown area. Violators may be subject to ticketing, towing and fines. 

 

33. All motorized vehicles that leak or drip liquids are prohibited from traveling or parking on walks or 

landscaped areas. 

 

34. Drivers of equipment or motor vehicles that damage university hardscape or landscape will be held 

responsible for damages and restoration expense. 

 

35. All vehicles parked on landscape, hardscape, or in the process of service delivery, must display 

adequate safety devices, i.e. flashing lights, cones, signage, etc. 

 

36. All drivers of equipment and vehicles shall be respectful of University landscape, equipment, 

structures, fixtures and signage. 

 

37. All incidents of property damage shall be reported to Parking Services or the Work Management 

Center.  

 

 





Project Name: 

Project Number:  

 

 

University of South Carolina 

 

 

 

 

CONTRACTOR’S ONE YEAR GUARANTEE 

 

STATE OF ___________________________________________________________________________ 

 

COUNTY OF _________________________________________________________________________ 

 

WE__________________________________________________________________________ 

as Contractor on the above-named project, do hereby guarantee that all work executed under the  

requirements of the Contract Documents shall be free from defects due to faulty materials and /or  

workmanship for a period of one (1) year from date of acceptance of the work by the Owner and/or  

Architect/Engineer;  and hereby agree to remedy defects due to faulty materials and/or workmanship, and  

pay for any damage resulting wherefrom, at no cost to the Owner, provided; however, that the 

following are excluded from this guarantee; 

 

 

      Defects or failures resulting from abuse by Owner. 

 

       Damage caused by fire, tornado, hail, hurricane, acts of God, wars, riots, or civil commotion. 

 

_________________________________________     

[Name of Contracting Firm] 

 

 

*By________________________________ 

 

  Title_______________________________ 

 

 

 

*Must be executed by an office of the Contracting  

  Firm. 

 

 

SWORN TO  before me this  

__________ day of ___________, 2____  (seal) 

 

_________________________State  

 

My commission expires __________________ 
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KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name: University of South Carolina   

Address: 1300 Pickens Street  

Columbia, SC 29208  

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the sum 
of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 
 
WHEREAS, Contractor has by written agreement dated           entered into a contract with Agency to construct 

State Project Name: UofSC Mass Spectrometer, PHRC  

State Project Number: FP000000193  

Brief Description of Awarded Work: MEP Renovations to Lab 517 PHRC for Equipment Installation  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: Constantine Engineering Associates, LLC   

Address: 1744 Sam Rittenberg Blvd, Suite E  

Charleston, SC 29407  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Performance Bond to be duly executed on its behalf by its authorized officer, agent or representative. 
 
DATED this         day of       , 2      BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:    

(Seal) 

 

By:    

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency for the full and faithful performance of the 
contract, which is incorporated herein by reference. 
2. If the Contractor performs the contract, the Surety and the 
Contractor have no obligation under this Bond, except to 
participate in conferences as provided in paragraph 3.1. 
3. The Surety's obligation under this Bond shall arise after: 
3.1 The Agency has notified the Contractor and the Surety at the 

address described in paragraph 10 below, that the Agency is 
considering declaring a Contractor Default and has requested 
and attempted to arrange a conference with the Contractor 
and the Surety to be held not later than 15 days after receipt 
of such notice to discuss methods of performing the Contract.  
If the Agency, the Contractor and the Surety agree, the 
Contractor shall be allowed a reasonable time to perform the 
Contract, but such an agreement shall not waive the Agency's 
right, if any, subsequently to declare a Contractor Default; or 

3.2 The Agency has declared a Contractor Default and formally 
terminated the Contractor's right to complete the Contract. 

4. The Surety shall, within 15 days after receipt of notice of the 
Agency's declaration of a Contractor Default, and at the Surety's 
sole expense, take one of the following actions: 
4.1 Arrange for the Contractor, with consent of the Agency, to 

perform and complete the Contract; or 
4.2 Undertake to perform and complete the Contract itself, 

through its agents or through independent contractors; or 
4.3 Obtain bids or negotiated proposals from qualified  

contractors acceptable to the Agency for a contract for 
performance and completion of the Contract, arrange for a 
contract to be prepared for execution by the Agency and the 
contractor selected with the Agency's concurrence, to be 
secured with performance and payment bonds executed by a 
qualified surety equivalent to the Bonds issued on the 
Contract, and pay to the Agency the amount of damages as 
described in paragraph 7 in excess of the Balance of the 
Contract Sum incurred by the Agency resulting from the 
Contractor Default; or 

4.4 Waive its right to perform and complete, arrange for 
completion, or obtain a new contractor, and: 
4.4.1 After investigation, determine the amount for which it 
may be liable to the Agency and, within 60 days of waiving 
its rights under this paragraph, tender payment thereof to the 
Agency; or 
4.4.2 Deny liability in whole or in part and notify the 
Agency, citing the reasons therefore. 

5. Provided Surety has proceeded under paragraphs 4.1, 4.2, or 
4.3, the Agency shall pay the Balance of the Contract Sum to 
either: 
5.1 Surety in accordance with the terms of the Contract; or 
5.2 Another contractor selected pursuant to paragraph 4.3 to 

perform the Contract. 
5.3 The balance of the Contract Sum due either the Surety or 

another contractor shall be reduced by the amount of 
damages as described in paragraph 7. 

6. If the Surety does not proceed as provided in paragraph 4 
with reasonable promptness, the Surety shall be deemed to be in 
default on this Bond 15 days after receipt of written notice from the 
Agency to the Surety demanding that the Surety perform its 
obligations under this Bond, and the Agency shall be entitled to 
enforce any remedy available to the Agency. 

6.1 If the Surety proceeds as provided in paragraph 4.4 and the 
Agency refuses the payment tendered or the Surety has denied 
liability, in whole or in part, then without further notice the 
Agency shall be entitled to enforce any remedy available to the 
Agency. 

6.2 Any dispute, suit, action or proceeding arising out of or 
relating to this Bond shall be governed by the Dispute 
Resolution process defined in the Contract Documents and the 
laws of the State of South Carolina. 

7. After the Agency has terminated the Contractor's right to 
complete the Contract, and if the Surety elects to act under 
paragraph 4.1, 4.2, or 4.3 above, then the responsibilities of the 
Surety to the Agency shall be those of the Contractor under the 
Contract, and the responsibilities of the Agency to the Surety shall 
those of the Agency under the Contract.  To a limit of the amount of 
this Bond, but subject to commitment by the Agency of the Balance 
of the Contract Sum to mitigation of costs and damages on the 
Contract, the Surety is obligated to the Agency without duplication 
for: 
7.1 The responsibilities of the Contractor for correction of 

defective Work and completion of the Contract; and 
7.2 Additional legal, design professional and delay costs resulting 

from the Contractor's Default, and resulting from the actions or 
failure to act of the Surety under paragraph 4; and 

7.3 Damages awarded pursuant to the Dispute Resolution 
Provisions of the Contract. Surety may join in any Dispute 
Resolution proceeding brought under the Contract and shall be 
bound by the results thereof; and  

7.4 Liquidated Damages, or if no Liquidated Damages are 
specified in the Contract, actual damages caused by delayed 
performance or non-performance of the Contractor. 

8. The Surety shall not be liable to the Agency or others for 
obligations of the Contractor that are unrelated to the Contract, and 
the Balance of the Contract Sum shall not be reduced or set-off on 
account of any such unrelated obligations.  No right of action shall 
accrue on this Bond to any person or entity other than the Agency 
or its heirs, executors, administrators, or successors. 
9. The Surety hereby waives notice of any change, including 
changes of time, to the contract or to related subcontracts, purchase 
orders and other obligations. 
10. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the address shown on the signature page. 
11. Definitions 
11.1 Balance of the Contract Sum: The total amount payable by the 

Agency to the Contractor under the Contract after all proper 
adjustments have been made, including allowance to the 
Contractor of any amounts to be received by the Agency in 
settlement of insurance or other Claims for damages to which 
the Contractor si entitled, reduced by all valid and proper 
payments made to or on behalf of the Contractor under the 
Contract. 

11.2 Contractor Default: Failure of the Contractor, which has 
neither been remedied nor waived, to perform the Contract or 
otherwise to comply with the terms of the Contract. 
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KNOW ALL MEN BY THESE PRESENTS, that (Insert full name or legal title and address of Contractor) 

Name:         

Address:        

       

hereinafter referred to as “Contractor”, and (Insert full name and address of principal place of business of Surety) 

Name:         

Address:        

       

hereinafter called the “surety”, are jointly and severally held and firmly bound unto (Insert full name and address of Agency) 

Name: University of South Carolina   

Address: 1300 Pickens Street  

Columbia, SC 29208  

hereinafter referred to as “Agency”, or its successors or assigns, the sum of         ($     ), being the sum 
of the Bond to which payment to be well and truly made, the Contractor and Surety bind themselves, their heirs, executors, 
administrators, successors and assigns, jointly and severally, firmly by these presents. 

 

WHEREAS, Contractor has by written agreement dated          entered into a contract with Agency to construct  

State Project Name: UofSC Mass Spectrometer, PHRC  

State Project Number: FP00000193  

Brief Description of Awarded Work: MEP Renovations to Lab 517 PHRC for Equipment Installation  

in accordance with Drawings and Specifications prepared by (Insert full name and address of A/E) 

Name: Constantine Engineering Associates, LLC  

Address: 1744 Sam Rittenberg Blvd, Suite E  

Charleston, SC 29407  

which agreement is by reference made a part hereof, and is hereinafter referred to as the Contract. 
 
 

 
IN WITNESS WHEREOF, Surety and Contractor, intending to be legally bound hereby, subject to the terms stated herein, do 
each cause this Labor & Material Payment Bond to be duly executed on its behalf by its authorized officer, agent or 
representative. 
 
DATED this         day of       , 2     BOND NUMBER        
 (shall be no earlier than Date of Contract) 

 

CONTRACTOR SURETY 

 

By:   

(Seal) 

 

By:   

(Seal) 

 

Print Name:        

 

Print Name:        

 

Print Title:        

 

Print Title:        
(Attach Power of Attorney) 

 

Witness:   

 

Witness:   

 

(Additional Signatures, if any, appear on attached page) 
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NOW, THEREFORE, THE CONDITION OF THIS OBLIGATION IS SUCH THAT:  

1. The Contractor and the Surety, jointly and severally, bind 
themselves, their heirs, executors, administrators, successors and 
assigns to the Agency to pay for all labor, materials and equipment 
required for use in the performance of the Contract, which is 
incorporated herein by reference. 
2. With respect to the Agency, this obligation shall be null and 
void if the Contractor: 
2.1 Promptly makes payment, directly or indirectly, for all sums 

due Claimants; and 
2.2 Defends, indemnifies and holds harmless the Agency from all 

claims, demands, liens or suits by any person or entity who 
furnished labor, materials or equipment for use in the 
performance of the Contract. 

3. With respect to Claimants, this obligation shall be null and 
void if the Contractor promptly makes payment, directly or 
indirectly, for all sums due. 
4. With respect to Claimants, and subject to the provisions of 
Title 29, Chapter 5 and the provisions of §11-35-3030(2)(c) of the 
SC Code of Laws, as amended, the Surety’s obligation under this 
Bond shall arise as follows: 
4.1 Every person who has furnished labor, material or rental 

equipment to the Contractor or its subcontractors for the work 
specified in the Contract, and who has not been paid in full 
therefore before the expiration of a period of ninety (90) days 
after the date on which the last of the labor was done or 
performed by him or material or rental equipment was 
furnished or supplied by him for which such claim is made, 
shall have the right to sue on the payment bond for the 
amount, or the balance thereof, unpaid at the time of 
institution of such suit and to prosecute such action for the 
sum or sums justly due him. 

4.2 A remote claimant shall have a right of action on the payment 
bond upon giving written notice by certified or registered mail 
to the Contractor within ninety (90) days from the date on 
which such person did or performed the last of the labor or 
furnished or supplied the last of the material or rental 
equipment upon which such claim is made. 

4.3 Every suit instituted upon a payment bond shall be brought in 
a court of competent jurisdiction for the county or circuit in 
which the construction contract was to be performed, but no 
such suit shall be commenced after the expiration of o ne year 
after the day on which the last of the labor was performed or 
material or rental equipment was supplied by the person 
bringing suit. 

5. When the Claimant has satisfied the conditions of paragraph 4, 
the Surety shall promptly and at the Surety’s expense take the 
following actions: 
5.1 Send an answer to the Claimant, with a copy to the Agency, 

within sixty (60) days after receipt of the claim, stating the 
amounts that are undisputed and the basis for challenging any 
amounts that are disputed. 

5.2 Pay or arrange for payment of any undisputed amounts. 
5.3 The Surety’s failure to discharge its obligations under this 

paragraph 5 shall not be deemed to constitute a waiver of 
defenses the Surety or Contractor may have or acquire as to a 
claim.  However, if the Surety fails to discharge its obligations 
under this paragraph 5, the Surety shall indemnify the 
Claimant for the reasonable attorney’s fees the Claimant 
incurs to recover any sums found to be due and owing to the 
Claimant. 

6. Amounts owed by the Agency to the Contractor under the 
Contract shall be used for the performance of the Contract and to 
satisfy claims, if any, under any Performance Bond.  By the 
Contractor furnishing and the Agency accepting this Bond, they 
agree that all funds earned by the contractor in the performance of 
the Contract are dedicated to satisfy obligations of the Contractor 
and the Surety under this Bond, subject to the Agency’s prior right 
to use the funds for the completion of the Work. 
7. The Surety shall not be liable to the Agency, Claimants or 
others for obligations of the Contractor that are unrelated to the 
Contract.  The Agency shall not be liable for payment of any costs 
or expenses of any claimant under this bond, and shall have under 
this Bond no obligations to make payments to, give notices on 
behalf of, or otherwise have obligations to Claimants under this 
Bond. 
8. The Surety hereby waives notice of any change, including 
changes of time, to the Contract or to related Subcontracts, 
purchase orders and other obligations. 
9. Notice to the Surety, the Agency or the Contractor shall be 
mailed or delivered to the addresses shown on the signature page.  
Actual receipt of notice by Surety, the Agency or the contractor, 
however accomplished, shall be sufficient compliance as of the 
date received at the address shown on the signature page. 
10. By the Contractor furnishing and the Agency accepting this 
Bond, they agree that this Bond has been furnished to comply with 
the statutory requirements of the South Carolina Code of Laws, as 
amended, and further, that any provision in this Bond conflicting 
with said statutory requirements shall be deemed deleted herefrom 
and provisions conforming to such statutory or other legal 
requirement shall be deemed incorporated herein.  The intent is that 
this Bond shall be construed as a statutory Bond and not as a 
common law bond. 
11. Upon request of any person or entity appearing to be a potential 
beneficiary of this bond, the Contractor shall promptly furnish a 
copy of this Bond or shall permit a copy to be made. 
12. Any dispute, suit, action or proceeding arising out of or relating 
to this Bond shall be governed by the laws of the State of South 
Carolina. 
13. DEFINITIONS 

13.1 Claimant:  An individual or entity having a direct contract 
with the Contractor or with a Subcontractor of the Contractor 
to furnish labor, materials, or equipment for use in the 
performance of the Contract.  The intent of this Bond shall 
be to include without limitation in the terms “labor, materials 
or equipment” that part of water, gas, power, light, heat, oil, 
gasoline, telephone service or rental equipment used in the 
Contract, architectural and engineering services required for 
performance of the Work of the Contractor and the 
Contractor’s Subcontractors, and all other items for which a 
mechanic’s lien might otherwise be asserted. 

13.2 Remote Claimant:  A person having a direct contractual 
relationship with a subcontractor of the Contractor or 
subcontractor, but no contractual relationship expressed or 
implied with the Contractor. 

13.3 Contract:  The agreement between the Agency and the 
Contractor identified on the signature page, including all 
Contract Documents and changes thereto. 
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SE-380 CHANGE ORDER NO.:         

CHANGE ORDER TO DESIGN-BID-BUILD CONSTRUCTION CONTRACT 
  

AGENCY: University of South Carolina  

PROJECT NAME: UofSC Mass Spectrometer, PHRC  

PROJECT NUMBER: FP00000193  
  

CONTRACTOR:        CONTRACT DATE:        

  

This Contract is changed as follows: (Insert description of change in space provided below) 
      

  

ADJUSTMENTS IN THE CONTRACT SUM: 

1. Original Contract Sum:  $       

2. Change in Contract Sum by previously approved Change Orders:        

3. Contract Sum prior to this Change Order  $    0.00 

4. Amount of this Change Order:        

5. New Contract Sum, including this Change Order:  $    0.00 

ADJUSTMENTS IN THE CONTRACT TIME: 

1. Original Substantial Completion Date:        

2. Sum of previously approved increases and decreases in Days:       Days 

3. Change in Days for this Change Order       Days 

4. New Substantial Completion Date:        

  

CONTRACTOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name of Representative:         
 

A/E RECOMMENDATION FOR ACCEPTANCE: 

 

BY:  Date:         
(Signature of Representative) 

Print Name or Representative:         
 

AGENCY ACCEPTANCE AND CERTIFICATION: 

 

BY:  Date:         
(Signature of Representative) 

Print Name of Representative:         

Change is within Agency Construction Contract Change Order Certification of: $          Yes   No   
  

AUTHORIZED BY:  DATE:        
(OSE Project Manager) 

  

SUBMIT THE FOLLOWING TO OSE 

1. SE-380, fully completed and signed by the Contractor, A/E and Agency; 
2. Detailed back-up information, with OH&P shown, from the Contractor/Subcontractor(s) that justifies the costs and schedule changes shown. 
3. If any item exceeds Agency certification, OSE will authorize the SE-380 and return to Agency. 



CONSTANTINE  UNIVERSITY OF SOUTH CAROLINA  

ENGINEERING USC MASS SPECTROMETER, PHRC    

ASSOCIATES, LLC  PROJECT NUMBER: FP00000193                    05/07/2019 

 

SUBMITTAL PROCEDURES 013300 - 1 

SECTION 013300 - SUBMITTAL PROCEDURES 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section Includes: 

1. Submittal schedule requirements. 

2. Administrative and procedural requirements for submittals. 

1.3 SUBMITTAL FORMATS 

A. Submittal Information: Include the following information in each submittal: 

1. Project name. 

2. Date. 

3. Name of Engineer. 

4. Name of Contractor. 

5. Name of firm or entity that prepared submittal. 

6. Names of subcontractor, manufacturer, and supplier. 

7. Unique submittal number, including revision identifier. Include Specification Section 

number with sequential alphanumeric identifier; and alphanumeric suffix for 

resubmittals. 

8. Number and title of Specification Section, with paragraph number and generic name for 

each of multiple items. 

9. Drawing number and detail references, as appropriate. 

10. Indication of full or partial submittal. 

11. Remarks. 

12. Signature of transmitter. 

B. Options: Identify options requiring selection by Engineer. 

C. Deviations and Additional Information: On each submittal, clearly indicate deviations from 

requirements in the Contract Documents, including minor variations and limitations; include 

relevant additional information and revisions, other than those requested by Engineer on 

previous submittals. Indicate by highlighting on each submittal or noting on attached separate 

sheet. 
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D. PDF Submittals: Prepare submittals as PDF package, incorporating complete information into 

each PDF file. Name PDF file with submittal number. 

1.4 SUBMITTAL PROCEDURES 

A. Prepare and submit submittals required by individual Specification Sections or on drawings.  

1. Email: Prepare submittals as PDF package, and transmit to Project Manager by sending 

via email. Include PDF transmittal form.  

a. Engineer, through Project Manager, will return annotated file. Annotate and retain 

one copy of file as a digital Project Record Document file. 

B. Coordination: Coordinate preparation and processing of submittals with performance of 

construction activities. 

1. Coordinate each submittal with fabrication, purchasing, testing, delivery, other 

submittals, and related activities that require sequential activity. 

2. Submit all submittal items required for each Specification Section, or as indicated on 

drawings, concurrently. 

3. Coordinate transmittal of submittals for related parts of the Work specified in different 

Sections so processing will not be delayed because of need to review submittals 

concurrently for coordination. 

C. Processing Time: Allow time for submittal review, including time for resubmittals, as follows. 

Time for review shall commence on Engineer's receipt of submittal. No extension of the 

Contract Time will be authorized because of failure to transmit submittals enough in advance of 

the Work to permit processing, including resubmittals. 

1. Initial Review: Allow 7 calendar days for initial review of each submittal.  

2. Resubmittal Review: Allow 7 calendar days for review of each resubmittal. 

D. Resubmittals: Make resubmittals in same form as initial submittal. 

1. Note date and content of previous submittal. 

2. Note date and content of revision in label or title block and clearly indicate extent of 

revision. 

3. Resubmit submittals until they are marked with approval notation from Engineer's action 

stamp. 

E. Use for Construction: Retain complete copies of submittals on Project site, either in hardcopy or 

digital form.  

1.5 SUBMITTAL REQUIREMENTS 

A. Product Data: Collect information into a single submittal for each element of construction and 

type of product or equipment. 
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1. If information must be specially prepared for submittal because standard published data 

are unsuitable for use, submit as Shop Drawings, not as Product Data. 

2. Mark each copy of each submittal to show which products and options are applicable. 

3. Include the following information, as applicable: 

a. Manufacturer's catalog cuts. 

b. Manufacturer's product specifications. 

c. Standard color charts. 

d. Statement of compliance with specified referenced standards. 

e. Testing by recognized testing agency. 

f. Application of testing agency labels and seals. 

g. Notation of coordination requirements. 

h. Availability and delivery time information. 

B. Certificates: 

1. Certificates and Certifications Submittals: Submit a statement that includes signature of 

entity responsible for preparing certification. Certificates and certifications shall be 

signed by an officer or other individual authorized to sign documents on behalf of that 

entity. Provide a notarized signature where indicated. 

2. Manufacturer Certificates: Submit written statements on manufacturer's letterhead 

certifying that manufacturer complies with requirements in the Contract Documents. 

Include evidence of manufacturing experience where required. 

3. Material Certificates: Submit written statements on manufacturer's letterhead certifying 

that material complies with requirements in the Contract Documents. 

4. Product Certificates: Submit written statements on manufacturer's letterhead certifying 

that product complies with requirements in the Contract Documents. 

C. Test and Research Reports: 

 

1. Field Test Reports: Submit written reports indicating and interpreting results of field tests 

performed either during installation of product or after product is installed in its final 

location, for compliance with requirements in the Contract Documents. 

2. Material Test Reports: Submit reports written by a qualified testing agency, on testing 

agency's standard form, indicating and interpreting test results of material for compliance 

with requirements in the Contract Documents. 

3. Product Test Reports: Submit written reports indicating that current product produced by 

manufacturer complies with requirements in the Contract Documents. Base reports on 

evaluation of tests performed by manufacturer and witnessed by a qualified testing 

agency, or on comprehensive tests performed by a qualified testing agency  

1.6 CONTRACTOR'S REVIEW 

A. Contractor's Approval: Indicate Contractor's approval for each submittal with a uniform 

approval stamp. Include name of reviewer, date of Contractor's approval, and statement 

certifying that submittal has been reviewed, checked, and approved for compliance with the 

Contract Documents. 
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1.7 ENGINEER'S REVIEW 

A. Engineer will review each submittal, indicate corrections or revisions required, and return it. 

B. Incomplete submittals are unacceptable, will be considered nonresponsive, and will be returned 

for resubmittal without review. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION (Not Used) 

END OF SECTION 013300 
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SECTION 014000 - QUALITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

A. Drawings and general provisions of the Contract, including General and Supplementary 

Conditions and other Division 01 Specification Sections, apply to this Section. 

1.2 SUMMARY 

A. Section includes administrative and procedural requirements for quality assurance and quality 

control. 

B. Testing and inspection services are required to verify compliance with requirements specified or 

indicated. These services do not relieve Contractor of responsibility for compliance with the 

Contract Document requirements. 

1.3 DEFINITIONS 

A. Experienced: When used with an entity or individual, "experienced" unless otherwise further 

described means having successfully completed a minimum of five previous projects similar in 

nature, size, and extent to this Project; being familiar with special requirements indicated; and 

having complied with requirements of authorities having jurisdiction. 

B. Field Quality-Control Tests: Tests and inspections that are performed on-site for installation of 

the Work and for completed Work. 

C. Installer/Applicator/Erector: Contractor or another entity engaged by Contractor as an 

employee, Subcontractor, or Sub-subcontractor, to perform a particular construction operation, 

including installation, erection, application, assembly, and similar operations. 

1. Use of trade-specific terminology in referring to a trade or entity does not require that 

certain construction activities be performed by accredited or unionized individuals, or 

that requirements specified apply exclusively to specific trade(s). 

D. Preconstruction Testing: Tests and inspections performed specifically for Project before 

products and materials are incorporated into the Work, to verify performance or compliance 

with specified criteria. 

E. Product Tests: Tests and inspections that are performed by a nationally recognized testing 

laboratory (NRTL) according to 29 CFR 1910.7, by a testing agency accredited according to 

NIST's National Voluntary Laboratory Accreditation Program (NVLAP), or by a testing agency 
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qualified to conduct product testing and acceptable to authorities having jurisdiction, to 

establish product performance and compliance with specified requirements. 

F. Source Quality-Control Tests: Tests and inspections that are performed at the source; for 

example, plant, mill, factory, or shop. 

G. Testing Agency: An entity engaged to perform specific tests, inspections, or both. Testing 

laboratory shall mean the same as testing agency. 

H. Quality-Assurance Services: Activities, actions, and procedures performed before and during 

execution of the Work to guard against defects and deficiencies and substantiate that proposed 

construction will comply with requirements. 

I. Quality-Control Services: Tests, inspections, procedures, and related actions during and after 

execution of the Work to evaluate that actual products incorporated into the Work and 

completed construction comply with requirements. Contractor's quality-control services do not 

include contract administration activities performed by Architect. 

1.4 CONFLICTING REQUIREMENTS 

A. Conflicting Standards and Other Requirements: If compliance with two or more standards or 

requirements are specified and the standards or requirements establish different or conflicting 

requirements for minimum quantities or quality levels, comply with the most stringent 

requirement. Refer conflicting requirements that are different, but apparently equal, to Architect 

for direction before proceeding. 

B. Minimum Quantity or Quality Levels: The quantity or quality level shown or specified shall be 

the minimum provided or performed. The actual installation may comply exactly with the 

minimum quantity or quality specified, or it may exceed the minimum within reasonable limits. 

To comply with these requirements, indicated numeric values are minimum or maximum, as 

appropriate, for the context of requirements. Refer uncertainties to Architect for a decision 

before proceeding. 

1.5 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Contractor's quality-control personnel. 

B. Testing Agency Qualifications: For testing agencies specified in "Quality Assurance" Article to 

demonstrate their capabilities and experience. Include proof of qualifications in the form of a 

recent report on the inspection of the testing agency by a recognized authority. 

C. Schedule of Tests and Inspections: Prepare in tabular form and include the following: 

1. Specification Section number and title. 

2. Entity responsible for performing tests and inspections. 

3. Description of test and inspection. 

4. Identification of applicable standards. 
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5. Identification of test and inspection methods. 

6. Number of tests and inspections required. 

7. Time schedule or time span for tests and inspections. 

8. Requirements for obtaining samples. 

9. Unique characteristics of each quality-control service. 

D. Reports: Prepare and submit certified written reports and documents as specified. 

1.6 CONTRACTOR'S QUALITY-CONTROL PLAN 

A. Quality-Control Plan, General: Submit quality-control plan within 10 days of Notice to Proceed, 

and not less than five days prior to preconstruction conference. Submit in format acceptable to 

Architect. Identify personnel, procedures, controls, instructions, tests, records, and forms to be 

used to carry out Contractor's quality-assurance and quality-control responsibilities. Coordinate 

with Contractor's Construction Schedule. 

B. Submittal Procedure: Describe procedures for ensuring compliance with requirements through 

review and management of submittal process. Indicate qualifications of personnel responsible 

for submittal review. 

C. Testing and Inspection: In quality-control plan, include a comprehensive schedule of Work 

requiring testing or inspection, including the following: 

1. Contractor-performed tests and inspections including Subcontractor-performed tests and 

inspections. Include required tests and inspections and Contractor-elected tests and 

inspections. Distinguish source quality-control tests and inspections from field quality-

control tests and inspections. 

2. Special inspections required by authorities having jurisdiction and indicated on the 

Statement of Special Inspections. 

D. Continuous Inspection of Workmanship: Describe process for continuous inspection during 

construction to identify and correct deficiencies in workmanship in addition to testing and 

inspection specified. Indicate types of corrective actions to be required to bring work into 

compliance with standards of workmanship established by Contract requirements and approved 

mockups. 

E. Monitoring and Documentation: Maintain testing and inspection reports including log of 

approved and rejected results. Include work Architect has indicated as nonconforming or 

defective. Indicate corrective actions taken to bring nonconforming work into compliance with 

requirements. Comply with requirements of authorities having jurisdiction. 

1.7 REPORTS AND DOCUMENTS 

A. Test and Inspection Reports: Prepare and submit certified written reports specified in other 

Sections. Include the following: 

1. Date of issue. 
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2. Project title and number. 

3. Name, address, telephone number, and email address of testing agency. 

4. Dates and locations of samples and tests or inspections. 

5. Names of individuals making tests and inspections. 

6. Description of the Work and test and inspection method. 

7. Identification of product and Specification Section. 

8. Complete test or inspection data. 

9. Test and inspection results and an interpretation of test results. 

10. Record of temperature and weather conditions at time of sample taking and testing and 

inspection. 

11. Comments or professional opinion on whether tested or inspected Work complies with 

the Contract Document requirements. 

12. Name and signature of laboratory inspector. 

13. Recommendations on retesting and reinspecting. 

1.8 QUALITY ASSURANCE 

A. General: Qualifications paragraphs in this article establish the minimum qualification levels 

required; individual Specification Sections specify additional requirements. 

B. Manufacturer Qualifications: A firm experienced in manufacturing products or systems similar 

to those indicated for this Project and with a record of successful in-service performance, as 

well as sufficient production capacity to produce required units. As applicable, procure products 

from manufacturers able to meet qualification requirements, warranty requirements, and 

technical or factory-authorized service representative requirements. 

C. Installer Qualifications: A firm or individual experienced in installing, erecting, applying, or 

assembling work similar in material, design, and extent to that indicated for this Project, whose 

work has resulted in construction with a record of successful in-service performance. 

D. Specialists: Certain Specification Sections require that specific construction activities shall be 

performed by entities who are recognized experts in those operations. Specialists shall satisfy 

qualification requirements indicated and shall be engaged for the activities indicated. 

1. Requirements of authorities having jurisdiction shall supersede requirements for 

specialists. 

1.9 QUALITY CONTROL 

A. Contractor Responsibilities: Tests and inspections not explicitly assigned to Owner are 

Contractor's responsibility. Perform additional quality-control activities, whether specified or 

not, to verify and document that the Work complies with requirements. 

1. Unless otherwise indicated, provide quality-control services specified and those required 

by authorities having jurisdiction. Perform quality-control services required of Contractor 

by authorities having jurisdiction, whether specified or not. 

2. Engage a qualified testing agency to perform quality-control services. 
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a. Contractor shall not employ same entity engaged by Owner, unless agreed to in 

writing by Owner. 

3. Notify testing agencies at least 24 hours in advance of time when Work that requires 

testing or inspection will be performed. 

4. Where quality-control services are indicated as Contractor's responsibility, submit a 

certified written report, in duplicate, of each quality-control service. 

5. Testing and inspection requested by Contractor and not required by the Contract 

Documents are Contractor's responsibility. 

6. Submit additional copies of each written report directly to authorities having jurisdiction, 

when they so direct. 

B. Retesting/Reinspecting: Regardless of whether original tests or inspections were Contractor's 

responsibility, provide quality-control services, including retesting and reinspecting, for 

construction that replaced Work that failed to comply with the Contract Documents. 

C. Testing Agency Responsibilities: Cooperate with Architect, and Contractor in performance of 

duties. Provide qualified personnel to perform required tests and inspections. 

1. Notify Architect, Commissioning Authority, and Contractor promptly of irregularities or 

deficiencies observed in the Work during performance of its services. 

2. Determine the locations from which test samples will be taken and in which in-situ tests 

are conducted. 

3. Conduct and interpret tests and inspections and state in each report whether tested and 

inspected work complies with or deviates from requirements. 

4. Submit a certified written report, in duplicate, of each test, inspection, and similar 

quality-control service through Contractor. 

5. Do not release, revoke, alter, or increase the Contract Document requirements or approve 

or accept any portion of the Work. 

6. Do not perform duties of Contractor. 

D. Manufacturer's Technical Services: Where indicated, engage a manufacturer's technical 

representative to observe and inspect the Work. Manufacturer's technical representative's 

services include participation in preinstallation conferences, examination of substrates and 

conditions, verification of materials, observation of Installer activities, inspection of completed 

portions of the Work, and submittal of written reports. 

E. Associated Contractor Services: Cooperate with agencies and representatives performing 

required tests, inspections, and similar quality-control services, and provide reasonable auxiliary 

services as requested. Notify agency sufficiently in advance of operations to permit assignment 

of personnel. Provide the following: 

1. Access to the Work. 

2. Incidental labor and facilities necessary to facilitate tests and inspections. 

3. Adequate quantities of representative samples of materials that require testing and 

inspection. Assist agency in obtaining samples. 

4. Facilities for storage and field curing of test samples. 

5. Delivery of samples to testing agencies. 
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6. Preliminary design mix proposed for use for material mixes that require control by testing 

agency. 

7. Security and protection for samples and for testing and inspection equipment at Project 

site. 

F. Coordination: Coordinate sequence of activities to accommodate required quality-assurance and 

quality-control services with a minimum of delay and to avoid necessity of removing and 

replacing construction to accommodate testing and inspection. 

1. Schedule times for tests, inspections, obtaining samples, and similar activities. 

G. Schedule of Tests and Inspections: Prepare a schedule of tests, inspections, and similar quality-

control services required by the Contract Documents as a component of Contractor's quality-

control plan. Coordinate and submit concurrently with Contractor's Construction Schedule. 

Update as the Work progresses. 

1. Distribution: Distribute schedule to Owner, Architect, Commissioning Authority, testing 

agencies, and each party involved in performance of portions of the Work where tests and 

inspections are required. 

PART 2 - PRODUCTS (Not Used) 

PART 3 - EXECUTION 

3.1 TEST AND INSPECTION LOG 

A. Test and Inspection Log: Prepare a record of tests and inspections. Include the following: 

1. Date test or inspection was conducted. 

2. Description of the Work tested or inspected. 

3. Date test or inspection results were transmitted to Architect. 

4. Identification of testing agency or special inspector conducting test or inspection. 

B. Maintain log at Project site. Post changes and revisions as they occur. Provide access to test and 

inspection log for Architect's, Commissioning Authority's, reference during normal working 

hours. 

1. Submit log at Project closeout as part of Project Record Documents. 

3.2 REPAIR AND PROTECTION 

A. General: On completion of testing, inspection, sample taking, and similar services, repair 

damaged construction and restore substrates and finishes. 

B. Protect construction exposed by or for quality-control service activities. 
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C. Repair and protection are Contractor's responsibility, regardless of the assignment of 

responsibility for quality-control services. 

END OF SECTION 014000 
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SECTION 220719 - PLUMBING PIPING INSULATION 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes insulating the following plumbing piping services: 

1. Domestic cold, hot, and tepid-water piping. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

1.4 QUALITY ASSURANCE 

A. Surface-Burning Characteristics: For insulation and related materials, as determined by testing 

identical products according to ASTM E 84 by a testing agency acceptable to authorities having 

jurisdiction. Factory label insulation and adhesive with appropriate markings of applicable 

testing agency. 

1. Flame-spread index of 25 or less, and smoke-developed index of 50 or less. 

PART 2 - PRODUCTS 

2.1 INSULATION MATERIALS 

A. Comply with requirements in "Indoor Piping Insulation Schedule". 

B. Products shall not contain asbestos, lead, mercury, or mercury compounds. 

C. Products that come in contact with stainless steel shall have a leachable chloride content of less 

than 50 ppm when tested according to ASTM C 871. 

D. Flexible Elastomeric Insulation: Closed-cell, sponge- or expanded-rubber materials. Comply 

with ASTM C 534, Type I for tubular materials. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 
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a. Aeroflex USA, Inc. 

b. Armacell LLC. 

c. K-Flex USA. 

2.2 ADHESIVES 

A. Materials shall be compatible with insulation materials, jackets, and substrates and for bonding 

insulation to itself and to surfaces to be insulated, unless otherwise indicated. 

B. Flexible Elastomeric.  Comply with MIL-A-24179A, Type II, Class I. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Aeroflex USA, Inc. 

b. Armacell LLC. 

c. Foster Brand; H. B. Fuller Construction Products. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Surface Preparation: Clean and dry surfaces to receive insulation. Remove materials that will 

adversely affect insulation application. 

3.2 GENERAL INSTALLATION REQUIREMENTS 

A. Install insulation materials, accessories, and finishes with smooth, straight, and even surfaces; 

free of voids throughout the length of piping including fittings, valves, and specialties. 

B. Install insulation with longitudinal seams at top and bottom of horizontal runs. 

C. Keep insulation materials dry during application and finishing. 

D. Install insulation with tight longitudinal seams and end joints. Bond seams and joints with 

adhesive recommended by insulation material manufacturer. 

E. Install insulation with least number of joints practical. 

F. Apply adhesives at manufacturer's recommended coverage rate and wet and dry film 

thicknesses. 

G. Finish installation with systems at operating conditions. Repair joint separations and cracking 

due to thermal movement. 
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3.3 PENETRATIONS 

A. Insulation Installation at Interior Wall and Partition Penetrations (That Are Not Fire Rated): 

Install insulation continuously through walls and partitions. 

B. Insulation Installation at Fire-Rated Wall and Partition Penetrations: Install insulation 

continuously through penetrations of fire-rated walls and partitions.  Provide UL listed firestop. 

3.4 GENERAL PIPE INSULATION INSTALLATION 

A. Insulation Installation on Fittings, Valves, Strainers, Flanges, and Unions: 

1. Install insulation over fittings, valves, unions, and other specialties with continuous 

thermal and vapor-retarder integrity unless otherwise indicated. 

2. Insulate pipe elbows using preformed fitting insulation or mitered fittings made from 

same material and density as adjacent pipe insulation. Each piece shall be butted tightly 

against adjoining piece and bonded with adhesive.  

3. Insulate tee fittings with preformed fitting insulation or sectional pipe insulation of same 

material and thickness as used for adjacent pipe. Cut sectional pipe insulation to fit. Butt 

each section closely to the next.  Bond pieces with adhesive. 

4. Insulate valves using preformed fitting insulation or sectional pipe insulation of same 

material, density, and thickness as used for adjacent pipe. Overlap adjoining pipe 

insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. For valves, insulate up to and including the bonnets. 

5. Insulate unions using a section of oversized preformed pipe insulation. Overlap adjoining 

pipe insulation by not less than two times the thickness of pipe insulation, or one pipe 

diameter, whichever is thicker. 

6. Cover segmented insulated surfaces with a layer of finishing cement and coat with a 

mastic. Install vapor-barrier mastic for below-ambient services and a breather mastic for 

above-ambient services. Reinforce the mastic with fabric-reinforcing mesh. Trowel the 

mastic to a smooth and well-shaped contour. 

3.5 INSTALLATION OF FLEXIBLE ELASTOMERIC INSULATION 

A. Seal longitudinal seams and end joints with manufacturer's recommended adhesive to eliminate 

openings in insulation that allow passage of air to surface being insulated. 

B. Insulation Installation on Pipe Fittings and Elbows: 

1. Install mitered sections of pipe insulation. 

2. Secure insulation materials and seal seams with manufacturer's recommended adhesive to 

eliminate openings in insulation that allow passage of air to surface being insulated. 

C. Insulation Installation on Valves and Pipe Specialties: 

1. Install preformed valve covers manufactured of same material as pipe insulation when 

available. 
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2. When preformed valve covers are not available, install cut sections of pipe and sheet 

insulation to valve body. Arrange insulation to permit access to packing and to allow 

valve operation without disturbing insulation. 

3. Secure insulation to valves and specialties and seal seams with manufacturer's 

recommended adhesive to eliminate openings in insulation that allow passage of air to 

surface being insulated. 

3.6 FINISHES 

A. Flexible Elastomeric Thermal Insulation: After adhesive has fully cured, apply two coats of 

insulation manufacturer's recommended protective coating. 

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 

B. Tests and Inspections: 

1. Inspect pipe, fittings, and valves for all installed piping. 

C. Insulation applications will be considered defective work if inspection reveals noncompliance 

with requirements. 

3.8 INDOOR PIPING INSULATION SCHEDULE 

A. Domestic, Cold, Hot, and Tepid Water:  Insulation shall be the following: 

1. Flexible Elastomeric:  3/4 inch. 

 

END OF SECTION 220719 
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SECTION 221116 - DOMESTIC WATER PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section includes aboveground domestic water pipes, tubes, and fittings inside buildings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For transition fittings and dielectric fittings. 

1.3 INFORMATIONAL SUBMITTALS 

A. System purging and disinfecting activities report. 

B. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

B. Potable-water piping and components shall comply with NSF 14 and NSF 61 Annex G.  

2.2 COPPER TUBE AND FITTINGS 

A. Hard Copper Tube:  ASTM B 88, Type L water tube, drawn temper. 

B. Cast-Copper, Solder-Joint Fittings: ASME B16.18, pressure fittings. 

C. Wrought-Copper, Solder-Joint Fittings: ASME B16.22, wrought-copper pressure fittings. 

2.3 PIPING JOINING MATERIALS 

A. Solder Filler Metals: ASTM B 32, lead-free alloys. 

B. Flux: ASTM B 813, water flushable. 
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C. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys for general-

duty brazing unless otherwise indicated. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of domestic 

water piping. Indicated locations and arrangements are used to size pipe and calculate friction 

loss, and other design considerations. Install piping as indicated unless deviations to layout are 

approved in writing by the engineer. 

B. Install shutoff valve immediately upstream of each dielectric fitting. 

C. Install domestic water piping level without pitch and plumb. 

D. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal, and 

coordinate with other services occupying that space. 

F. Install piping to permit valve servicing. 

G. Install nipples, unions, special fittings, and valves with pressure ratings the same as or higher 

than the system pressure rating used in applications below unless otherwise indicated. 

H. Install piping free of sags and bends. 

I. Install fittings for changes in direction and branch connections. 

3.2 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs.  

B. Remove scale, slag, dirt, and debris from inside and outside of pipes, tubes, and fittings before 

assembly. 

C. Brazed Joints for Copper Tubing: Comply with CDA's "Copper Tube Handbook," "Brazed 

Joints" chapter. 

D. Soldered Joints for Copper Tubing: Apply ASTM B 813, water-flushable flux to end of tube. 

Join copper tube and fittings according to ASTM B 828 or CDA's "Copper Tube Handbook." 

E. Joints for Dissimilar-Material Piping: Make joints using adapters compatible with materials of 

both piping systems. 
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3.3 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements for pipe hangers as follows:   

1. Vertical Piping: MSS Type 8 or 42, clamps. 

2. Individual, Straight, Horizontal Piping Runs: 

a. 100 Feet and Less: MSS Type 1, adjustable, steel clevis hangers. 

B. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters:   60 inches with 3/8-inch rod. 

C. Install supports for vertical copper tubing every 10 feet. 

3.4 IDENTIFICATION 

A. Provide spring coiling pipe markers for: “COLD WATER”. “HOT WATER”, and “TEPID 

WATER”. 

3.5 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections: 

1. Piping Inspections: 

a. Do not enclose, cover, or put piping into operation until it has been inspected and 

approved by authorities having jurisdiction. 

b. During installation, notify authorities having jurisdiction at least one day before 

inspection must be made. Perform tests specified below in presence of authorities 

having jurisdiction: 

1) Roughing-in Inspection: Arrange for inspection of piping before concealing 

or closing in after roughing in and before setting fixtures. 

2) Final Inspection: Arrange for authorities having jurisdiction to observe tests 

specified in "Piping Tests" Subparagraph below and to ensure compliance 

with requirements. 

c. Reinspection: If authorities having jurisdiction find that piping will not pass tests 

or inspections, make required corrections and arrange for reinspection. 

d. Reports: Prepare inspection reports and have them signed by authorities having 

jurisdiction. 

2. Piping Tests: 

a. Fill domestic water piping. Check components to determine that they are not air 

bound and that piping is full of water. 
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b. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired. If testing is performed in segments, submit a 

separate report for each test, complete with diagram of portion of piping tested. 

c. Leave new, altered, extended, or replaced domestic water piping uncovered and 

unconcealed until it has been tested and approved. Expose work that was covered 

or concealed before it was tested. 

d. Cap and subject piping to static water pressure of 100 psig. Isolate test source and 

allow it to stand for four hours. Leaks and loss in test pressure constitute defects 

that must be repaired. 

e. Repair leaks and defects with new materials, and retest piping or portion thereof 

until satisfactory results are obtained. 

f. Prepare reports for tests and for corrective action required. 

B. Domestic water piping will be considered defective if it does not pass tests and inspections. 

C. Prepare test and inspection reports. 

3.6 ADJUSTING 

A. Perform the following adjustments before operation: 

1. Open shutoff valves to fully open position. 

2. Remove plugs used during testing of piping and for temporary sealing of piping during 

installation. 

3. Remove and clean strainer screens.  

4. Check plumbing specialties and verify proper settings, adjustments, and operation. 

3.7 CLEANING 

A. Clean and disinfect potable domestic water piping as follows: 

1. Purge new piping and parts of existing piping that have been altered, extended, or 

repaired before using. 

2. Use purging and disinfecting procedures as follows: 

a. Flush piping system with clean, potable water until dirty water does not appear at 

outlets. 

b. Fill and isolate system according to either of the following: 

1) Fill system or part thereof with water/chlorine solution with at least 50 ppm  

of chlorine. Isolate with valves and allow to stand for 24 hours. 

2) Fill system or part thereof with water/chlorine solution with at least 

200 ppm of chlorine. Isolate and allow to stand for three hours. 

c. Flush system with clean, potable water until no chlorine is in water coming from 

system after the standing time. 

B. Prepare and submit reports of purging and disinfecting activities. 



CONSTANTINE  UNIVERSITY OF SOUTH CAROLINA  

ENGINEERING USC MASS SPECTROMETER, PHRC    

ASSOCIATES, LLC  PROJECT NUMBER: FP00000193                    05/07/2019 

 

DOMESTIC WATER PIPING 221116 - 5 

3.8 PIPING SCHEDULE 

A. Fitting Option: Extruded-tee connections and brazed joints may be used on aboveground copper 

tubing. 

B. Aboveground domestic water piping and smaller, shall be the following: 

1. Hard copper tube, ASTM B 88, Type L; cast- or wrought-copper, solder-joint fittings; 

and brazed joints. 

END OF SECTION 221116 
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SECTION 221316 - SANITARY WASTE AND VENT PIPING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Pipe, tube, and fittings. 

2. Specialty pipe fittings. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. Piping materials shall bear label, stamp, or other markings of specified testing agency. 

B. Comply with NSF/ANSI 14, "Plastics Piping Systems Components and Related Materials," for 

plastic piping components. Include marking with "NSF-dwv" for plastic drain, waste, and vent 

piping and "NSF-sewer" for plastic sewer piping. 

PART 2 - PRODUCTS 

2.1 PIPING MATERIALS 

A. Comply with requirements in "Piping Schedule" Article for applications of pipe, tube, fitting 

materials, and joining methods for specific services, service locations, and pipe sizes. 

2.2 CPVC PIPE AND FITTINGS 

A. See specification section 226600 - CHEMICAL-WASTE SYSTEMS FOR LABORATORY 

AND HEALTHCARE FACILITIES 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans and diagrams indicate general location and arrangement of piping systems. 

Indicated locations and arrangements were used to size pipe and calculate friction loss, 
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expansion, pump sizing, and other design considerations. Install piping as indicated unless 

deviations to layout are approved in writing by the Engineer. 

B. Install piping in concealed locations unless otherwise indicated and except in equipment rooms 

and service areas. 

C. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal. 

D. Install piping free of sags and bends. 

E. Install fittings for changes in direction and branch connections. 

F. Make changes in direction for soil and waste drainage and vent piping using appropriate 

branches, bends, and long-sweep bends. Straight tees, elbows, and crosses may be used on vent 

lines. Do not change direction of flow more than 90 degrees. Use proper size of standard 

increasers and reducers if pipes of different sizes are connected. Reducing size of drainage 

piping in direction of flow is prohibited. 

G. Install soil and waste drainage and vent piping at the following minimum slopes unless 

otherwise indicated: 

 

1. Horizontal Sanitary Drainage Piping:  2 percent downward in direction of flow. 

2. Vent Piping:  1 percent down toward vertical fixture vent or toward vent stack. 

H. Do not enclose, cover, or put piping into operation until it is inspected and approved by 

authorities having jurisdiction. 

3.2 JOINT CONSTRUCTION 

A. Plastic, Nonpressure-Piping, Solvent-Cement Joints: Clean and dry joining surfaces. Join pipe 

and fittings according to the following: 

1. Comply with ASTM F 402 for safe-handling practice of cleaners, primers, and solvent 

cements. 

2. Install carbon-steel pipe hangers for horizontal piping in noncorrosive environments. 

3. Install stainless-steel pipe hangers for horizontal piping in corrosive environments. 

4. Install carbon-steel pipe support clamps for vertical piping in noncorrosive environments. 

5. Install stainless-steel pipe support clamps for vertical piping in corrosive environments. 

6. Vertical Piping: MSS Type 8 or Type 42, clamps. 

7. Install individual, straight, horizontal piping runs: 

a. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel clevis hangers. 

8. Base of Vertical Piping: MSS Type 52, spring hangers. 

B. Support horizontal piping and tubing within 12 inches (300 mm) of each fitting, valve, and 

coupling. 
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C. Support vertical piping and tubing at base and at each floor. 

D. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch (10-mm) 

minimum rods. 

E. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/4 (DN 32): 72 inches (1800 mm) with 3/8-inch (10-mm) rod. 

2. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 96 inches (2400 mm) with 3/8-inch (10-mm) 

rod. 

F. Install hangers for CPVC piping with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1-1/2 and NPS 2 (DN 40 and DN 50): 48 inches (1200 mm) with 3/8-inch (10-mm) 

rod. 

G. Install supports for vertical CPVC piping every 48 inches (1200 mm). 

H. Support piping and tubing not listed above according to MSS SP-69 and manufacturer's written 

instructions. 

3.3 CONNECTIONS 

A. Drawings indicate general arrangement of piping, fittings, and specialties. 

B. Connect drainage and vent piping to the following: 

1. Plumbing Fixtures and Specialties: Connect drainage piping in sizes indicated, but not 

smaller than required by plumbing code. 

C. Where installing piping adjacent to equipment, allow space for service and maintenance of 

equipment. 

1. . 

3.4 IDENTIFICATION 

A. Identify exposed sanitary waste and vent piping using spring coiling pipe markers: “LAB 

WASTE”. 

3.5 FIELD QUALITY CONTROL 

A. During installation, notify authorities having jurisdiction at least 24 hours before inspection 

must be made. Perform tests specified below in presence of authorities having jurisdiction. 
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1. Roughing-in Inspection: Arrange for inspection of piping before concealing or closing-in 

after roughing-in and before setting fixtures. 

2. Final Inspection: Arrange for final inspection by authorities having jurisdiction to 

observe tests specified below and to ensure compliance with requirements. 

B. Reinspection: If authorities having jurisdiction find that piping will not pass test or inspection, 

make required corrections and arrange for reinspection. 

C. Reports: Prepare inspection reports and have them signed by authorities having jurisdiction. 

D. Test sanitary drainage and vent piping as follows: 

1. Test for leaks and defects in new piping and parts of existing piping that have been 

altered, extended, or repaired. If testing is performed in segments, submit separate report 

for each test, complete with diagram of portion of piping tested. 

2. Leave uncovered and unconcealed new, altered, extended, or replaced drainage and vent 

piping until it has been tested and approved. Expose work that was covered or concealed 

before it was tested. 

3. Roughing-in Plumbing Test Procedure: Close openings in piping system and fill with 

water to point of overflow, but not less than 10-foot head of water (30 kPa). From 15 

minutes before inspection starts to completion of inspection, water level must not drop. 

Inspect joints for leaks. 

4. Repair leaks and defects with new materials and retest piping, or portion thereof, until 

satisfactory results are obtained. 

5. Prepare reports for tests and required corrective action. 

3.6 CLEANING AND PROTECTION 

A. Clean interior of piping. Remove dirt and debris as work progresses. 

B. Protect drains during remainder of construction period to avoid clogging with dirt and debris 

and to prevent damage from traffic and construction work. 

C. Place plugs in ends of uncompleted piping at end of day and when work stops. 

3.7 PIPING SCHEDULE 

A. Flanges and unions may be used on aboveground pressure piping unless otherwise indicated. 

B. Aboveground, soil and waste piping NPS 4 and smaller shall be any of the following: 

 

1. Solid-wall CPVC pipe, CPVC socket fittings, and solvent-cemented joints. 

2. Dissimilar Pipe-Material Couplings:  Unshielded Shielded, nonpressure transition 

couplings. 

C. Aboveground, vent piping NPS 4 and smaller shall be the following: 
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1. Solid-wall CPVC pipe, CPVC socket fittings, and solvent-cemented joints. 

2. Dissimilar Pipe-Material Couplings:  Shielded, nonpressure transition couplings. 

END OF SECTION 221316 



CONSTANTINE  UNIVERSITY OF SOUTH CAROLINA  

ENGINEERING USC MASS SPECTROMETER, PHRC    

ASSOCIATES, LLC  PROJECT NUMBER: FP00000193                    05/07/2019 

 

EMERGENCY PLUMBING FIXTURES 224500 - 1 

SECTION 224500 - EMERGENCY PLUMBING FIXTURES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Eyewash equipment. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 INFORMATIONAL SUBMITTALS 

A. Field quality-control test reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. ANSI Standard: Comply with ANSI Z358.1, "Emergency Eyewash and Shower Equipment." 

B. NSF Standard: Comply with NSF 61 Annex G, "Drinking Water System Components - Health 

Effects," for fixture materials that will be in contact with potable water. 

PART 2 - PRODUCTS 

2.1 EYEWASH EQUIPMENT 

A. Standard, Counter Mounted, Plumbed Eyewash Units, Fixture P2. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Bradley Corporation. 

b. Guardian Equipment Co. 

c. Haws Corporation. 

2. Capacity: Not less than 0.4 gpm for at least 15 minutes. 
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3. Supply Piping: NPS 1/2 chrome-plated brass or stainless steel with flow regulator and 

stay-open control valve. 

4. Control-Valve Actuator:  Paddle. 

5. Spray-Head Assembly: Two receptor-mounted spray heads. 

6. Receptor:  Chrome-plated brass or stainless-steel bowl. 

7. Mounting: Pedestal. 

PART 3 - EXECUTION 

3.1 EMERGENCY PLUMBING FIXTURE INSTALLATION 

A. Assemble emergency plumbing fixture piping, fittings, control valves, and other components. 

B. Install fixtures level and plumb. 

C. Fasten fixtures to substrate. 

D. Install shutoff valves in water-supply piping to fixtures. Use ball valve if specific type valve is 

not indicated. Install valves chained or locked in open position. Install valves in locations where 

they can easily be reached for operation.  

E. Install dielectric fitting in supply piping to emergency equipment if piping and equipment 

connections are made of different metals.  

3.2 CONNECTIONS 

A. Connect tepid-water-supply piping to plumbed emergency plumbing fixtures. Comply with 

requirements for cold-water piping specified in Section 221116 "Domestic Water Piping." 

B. Where installing piping adjacent to emergency plumbing fixtures, allow space for service and 

maintenance of fixtures. 

3.3 FIELD QUALITY CONTROL 

A. Mechanical-Component Testing: After plumbing connections have been made, test for 

compliance with requirements. Verify ability to achieve indicated capacities. 

B. Tests and Inspections: 

1. Perform each visual and mechanical inspection. 

2. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest 

until no leaks exist. 

C. Emergency plumbing fixtures will be considered defective if they do not pass tests and 

inspections. 
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D. Prepare test and inspection reports. 

3.4 ADJUSTING 

A. Adjust or replace fixture flow regulators for proper flow. 

END OF SECTION 224500 
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SECTION 226113 - COMPRESSED-AIR PIPING FOR LABORATORY AND HEALTHCARE 

FACILITIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Laboratory compressed-air piping. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Material Certificates: Signed by Installer certifying that medical compressed-air piping 

materials comply with requirements in NFPA 99 for positive-pressure medical gas systems. 

C. Brazing certificates. 

D. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

 

1. Shape-Memory-Metal Coupling Joints: An authorized representative who is trained and 

approved by manufacturer. 

B. Testing Agency Qualifications: An independent testing agency, with the experience and 

capability to conduct the vacuum piping testing indicated, that isan NRTL, and that is 

acceptable to authorities having jurisdiction. 

C. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code, 

Section IX, "Welding and Brazing Qualifications"; or AWS B2.2. 
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PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Medical air operating at 50 to 55 psig. 

B. Instrument air operating at 175 psig. 

2.2 PIPES, TUBES, AND FITTINGS 

A. Comply with NFPA 99 for medical air piping materials. 

B. Copper Medical Gas Tube: ASTM B 819, Type K seamless, drawn temper, that has been 

manufacturer cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 

for oxygen service. Include standard color marking "OXY," "MED," "OXY/MED," 

"OXY/ACR," or "ACR/MED" in green for Type K tube and in blue for Type L tube. 

C. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer 

cleaned, purged, and bagged for oxygen service according to CGA G-4.1. 

D. Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy. 

E. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150. 

1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos free, 1/8-inch 

maximum thickness, full-face type. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel. 

2.3 JOINING MATERIALS 

A. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys. 

B. Threaded-Joint Tape: PTFE. 

2.4 VALVES 

A. General Requirements for Valves: Manufacturer cleaned, purged, and bagged according to 

CGA G-4.1 for oxygen service. 

B. Safety Valves: 

1. Bronze body. 

2. ASME-construction, poppet, pressure-relief type. 

3. Settings to match system requirements. 

C. Pressure Regulators: 
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1. Bronze body and trim. 

2. Spring-loaded, diaphragm-operated, relieving type. 

3. Manual pressure-setting adjustment. 

4. Rated for 250-psig  minimum inlet pressure. 

5. Capable of controlling delivered air pressure within 0.5 psig for each 10-psig inlet 

pressure. 

2.5 NITROGEN 

A. Comply with USP 32 - NF 27 for oil-free dry nitrogen. 

PART 3 - EXECUTION 

3.1 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of 

compressed-air piping. Indicated locations and arrangements were used to size pipe and 

calculate friction loss, expansion, air-compressor sizing, and other design considerations. Install 

piping as indicated unless deviations to layout are approved on coordination drawings. 

B. Comply with NFPA 99 for installation of compressed-air piping. 

C. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and 

coordinate with other services occupying that space. 

F. Install piping adjacent to equipment and specialties to allow service and maintenance. 

G. Install compressed-air piping with 1 percent slope downward in direction of flow. 

H. Install eccentric reducers, if available, where compressed-air piping is reduced in direction of 

flow, with bottoms of both pipes and reducer fitting flush. 

I. Install branch connections to compressed-air mains from top of main. Provide drain leg and 

drain trap at end of each main and branch and at low points. 

J. Install piping to permit valve servicing. 

K. Install piping free of sags and bends. 

L. Install fittings for changes in direction and for branch connections. 
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M. Install compressed-air service connections recessed in walls. Attach roughing-in assembly to 

substrate; attach finishing assembly to roughing-in assembly. 

N. Connect compressed-air piping to air compressors and to compressed-air outlets and equipment 

requiring compressed-air service. 

O. Install unions in copper compressed-air tubing adjacent to each valve and at final connection to 

each machine, specialty, and piece of equipment. 

3.2 VALVE INSTALLATION 

A. Install shutoff valve at each connection to and from compressed-air equipment and specialties. 

B. Install check valves to maintain correct direction of compressed-air flow from compressed-air 

equipment. 

C. Install valve boxes recessed in wall and anchored to substrate. Single boxes may be used for 

multiple valves that serve same area or function. 

D. Install zone valves and gages in valve boxes. Rotate valves to angle that prevents closure of 

cover when valve is in closed position. 

E. Install pressure regulators on compressed-air piping where reduced pressure is required. 

F. Install flexible pipe connectors in discharge piping and in inlet air piping from remote air-inlet 

filter of each air compressor. 

3.3 JOINT CONSTRUCTION 

A. Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before assembly. 

B. Threaded Joints: Apply appropriate tape to external pipe threads. 

C. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," 

"Brazed Joints" chapter. Continuously purge joint with oil-free dry nitrogen during brazing. 

D. Flanged Joints: Install flange on copper tubes. Use pipe-flange gasket between flanges. Join 

flanges with gasket and bolts according to ASME B31.9 for bolting procedure. 

E. Shape-Memory-Metal Coupling Joints: Join new copper tube to existing tube according to 

procedures developed by fitting manufacturer for installation of shape-memory-metal coupling 

joints. 

3.4 COMPRESSED-AIR SERVICE COMPONENT INSTALLATION 

A. Install compressed-air pressure control panel in walls. Attach to substrate. 
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3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Section 220548 "Vibration and Seismic Controls for Plumbing 

Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and 

Equipment" for pipe hanger and support devices. 

C. Vertical Piping: MSS Type 8 or Type 42, clamps. 

D. Individual, Straight, Horizontal Piping Runs: 

1. 100 Feet and Less: MSS Type 1, adjustable, steel, clevis hangers. 

E. Base of Vertical Piping: MSS Type 52, spring hangers. 

F. Support horizontal piping within 12 inches of each fitting and coupling. 

G. Rod diameter may be reduced one size for double-rod hangers, with 3/8-inch- minimum rods. 

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1/4 (DN 8): 60 inches (1500 mm) with 3/8-inch (10-mm) rod. 

2. NPS 3/8 and NPS 1/2 (DN 10 and DN 15): 72 inches (1800 mm) with 3/8-inch (10-mm) 

rod. 

3. NPS 3/4 (DN 20): 84 inches (2100 mm) with 3/8-inch (10-mm) rod. 

4. NPS 1 (DN 25): 96 inches (2400 mm) with 3/8-inch (10-mm) rod. 

I. Install supports for vertical copper tubing every 10 feet (3 m). 

3.6 IDENTIFICATION 

A. Install identifying labels and devices for valves and specialties. Comply with requirements in 

Section 220553 "Identification for Plumbing Piping and Equipment." 

B. Install identifying labels and devices for medical compressed-air piping systems according to 

NFPA 99. Use the following or similar captions and color-coding for piping products where 

required by NFPA 99: 

1. Medical Air: Black letters on yellow background. 

2. Instrument Air: White letters on red background. 

C. Tests and Inspections: 

1. Preparation: Perform the following Installer tests according to requirements in NFPA 99 

and ASSE Standard #6010: 

a. Initial blowdown. 

b. Initial pressure test. 
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c. Cross-connection test. 

d. Piping purge test. 

e. Standing pressure test for positive-pressure medical compressed-air piping. 

f. Repair leaks and retest until no leaks exist. 

2. System Verification: Perform the following tests and inspections according to NFPA 99, 

ASSE Standard #6020, and ASSE Standard #6030: 

a. Standing pressure test. 

b.  Pressure-differential cross-connection test. 

c. Valve test. 

d. Master and area alarm tests. 

e. Piping purge test. 

f. Piping particulate test. 

g. Piping purity test. 

h. Final tie-in test. 

i. Operational pressure test. 

j. Medical air purity test. 

k. Verify correct labeling of equipment and components. 

3. Testing Certification: Certify that specified tests, inspections, and procedures have been 

performed and certify report results. Include the following: 

a. Inspections performed. 

b. Procedures, materials, and gases used. 

c. Test methods used. 

d. Results of tests. 

D. Remove and replace components that do not pass tests and inspections and retest as specified 

above. 

3.7 PROTECTION 

A. Protect tubing from damage. 

B. Retain sealing plugs in tubing, fittings, and specialties until installation. 

C. Clean tubing not properly sealed, and where sealing is damaged, according to "Preparation" 

Article. 

3.8 PIPING SCHEDULE 

A. Connect new tubing to existing tubing with memory-metal couplings. 

B. Flanges may be used where connection to flanged equipment is required. 
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3.9 VALVE SCHEDULE 

A. Shutoff Valves: Ball valve with manufacturer-installed ASTM B 819, copper-tube extensions. 

B. Zone Valves: Ball valve with manufacturer-installed ASTM B 819, copper-tube extensions with 

pressure gage on one copper-tube extension. 

END OF SECTION 226113 
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SECTION 226213 - VACUUM PIPING FOR LABORATORY AND HEALTHCARE FACILITIES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Laboratory vacuum piping. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

1.3 INFORMATIONAL SUBMITTALS 

A. Qualification Data: For Installer. 

B. Material Certificates: Signed by Installer certifying that medical vacuum piping materials 

comply with requirements in NFPA 99. 

C. Brazing certificates. 

D. Field quality-control reports. 

1.4 CLOSEOUT SUBMITTALS 

A. Operation and maintenance data. 

1.5 QUALITY ASSURANCE 

A. Installer Qualifications: 

1. Medical Vacuum Piping Systems for Healthcare Facilities: According to 

ASSE Standard #6010 for medical-gas-system installers. 

2. Shape-Memory-Metal Coupling Joints: An authorized representative who is trained and 

approved by manufacturer. 

B. Testing Agency Qualifications: An independent testing agency, with the experience and 

capability to conduct the vacuum piping testing indicated, that is an NRTL, and that is 

acceptable to authorities having jurisdiction. 

1. Qualify testing personnel according to ASSE Standard #6020 for medical-gas-system 

inspectors and ASSE Standard #6030 for medical-gas-system verifiers. 
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C. Brazing: Qualify processes and operators according to ASME Boiler and Pressure Vessel Code, 

Section IX, "Welding and Brazing Qualifications"; or AWS B2.2, "Standard for Brazing 

Procedure and Performance Qualification." 

PART 2 - PRODUCTS 

2.1 SYSTEM DESCRIPTION 

A. Laboratory vacuum operating at 15 in. Hg. 

2.2 PIPES, TUBES, AND FITTINGS 

A. Comply with NFPA 99 for medical vacuum piping materials. 

B. Copper Medical Gas Tube: ASTM B 819, Type L, seamless, drawn temper that has been 

manufacturer cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 

for oxygen service. Include standard color marking "OXY," "MED," "OXY/MED," 

"OXY/ACR," or "ACR/MED" in blue. 

C. Wrought-Copper Fittings: ASME B16.22, solder-joint pressure type that has been manufacturer 

cleaned, purged, and sealed for medical gas service or according to CGA G-4.1 for oxygen 

service. 

D. Copper Unions: ASME B16.22 or MSS SP-123, wrought-copper or cast-copper alloy. 

E. Cast-Copper-Alloy Flanges: ASME B16.24, Class 150. 

1. Pipe-Flange Gasket Materials: ASME B16.21, nonmetallic, flat, asbestos-free, 1/8-inch 

(3.2-mm) maximum thickness, full-face type. 

2. Flange Bolts and Nuts: ASME B18.2.1, carbon steel. 

2.3 JOINING MATERIALS 

A. Brazing Filler Metals: AWS A5.8/A5.8M, BCuP Series, copper-phosphorus alloys. 

B. Threaded-Joint Tape: PTFE. 

2.4 VALVES 

A. General Requirements for Valves: Manufacturer cleaned, purged, and bagged according to 

CGA G-4.1 for oxygen service. 

1. Exception: Factory cleaning and bagging are not required for valves for WAGD service. 
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2.5 MEDICAL VACUUM SERVICE CONNECTIONS 

A. General Requirements for Medical Vacuum Service Connections: 

1. Suitable for specific medical vacuum service listed. 

2. Include roughing-in assemblies, finishing assemblies, and cover plates. 

3. Individual cover plates are not required if service connection is in multiple unit or 

assembly with cover plate. 

4. Recessed-type units made for concealed piping unless otherwise indicated. 

B. Roughing-in Assembly: 

1. Steel outlet box for recessed mounting and concealed piping. 

2. Brass-body inlet block. 

3. Seals that will prevent vacuum leakage. 

4. ASTM B 819, NPS 3/8 copper outlet tube brazed to valve with service marking and tube-

end dust cap. 

C. Finishing Assembly: 

1. Brass housing with primary check valve. 

2. Seals that will prevent vacuum leakage. 

3. Cover plate with gas-service label. 

D. Quick-Coupler Suction Service Connections: 

1. Inlets for medical vacuum with noninterchangeable keyed indexing to prevent 

interchange between services. 

2. Constructed to permit one-handed connection and removal of equipment. 

3. With positive-locking ring that retains equipment stem in valve during use. 

E. D.I.S.S. Suction Service Connections: 

1. Inlets complying with CGA V-5. 

2. Threaded indexing to prevent interchange between services. 

3. Constructed to permit one-handed connection and removal of equipment. 

4. Medical Vacuum: CGA V-5, D.I.S.S. No. 1220. 

5. WAGD: CGA V-5, D.I.S.S. No. 2220. 

F. Vacuum Bottle Brackets: One piece, with pattern and finish matching corresponding service 

cover plate. 

G. Cover Plates: 

1. One piece. 

2. Aluminum. 

3. Permanent, color-coded, identifying label matching corresponding service. 
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2.6 NITROGEN 

A. Comply with USP 32 - NF 27 for oil-free dry nitrogen. 

PART 3 - EXECUTION 

3.1 PREPARATION 

A. Cleaning of Medical Gas Tubing: If manufacturer-cleaned and -capped fittings or tubing is not 

available or if precleaned fittings or tubing must be recleaned because of exposure, have 

supplier or separate agency acceptable to authorities having jurisdiction perform the following 

procedures: 

1. Clean medical gas tube and fittings, valves, gages, and other components of oil, grease, 

and other readily oxidizable materials as required for oxygen service according to 

CGA G-4.1. 

2. Wash medical gas tubing and components in hot, alkaline-cleaner-water solution of 

sodium carbonate or trisodium phosphate in proportion of 1 lb (0.453 kg) of chemical to 

3 gal. (11.3 L) of water. 

a. Scrub to ensure complete cleaning. 

b. Rinse with clean, hot water to remove cleaning solution. 

3.2 PIPING INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of vacuum 

piping. Indicated locations and arrangements were used to size pipe and calculate friction loss, 

expansion, vacuum producer sizing, and other design considerations. Install piping as indicated 

unless deviations to layout are approved on coordination drawings. 

B. Comply with NFPA 99 for installation of vacuum piping. 

C. Install piping concealed from view and protected from physical contact by building occupants 

unless otherwise indicated and except in equipment rooms and service areas. 

D. Install piping indicated to be exposed and piping in equipment rooms and service areas at right 

angles or parallel to building walls. Diagonal runs are prohibited unless specifically indicated 

otherwise. 

E. Install piping above accessible ceilings to allow sufficient space for ceiling panel removal and 

coordinate with other services occupying that space. 

F. Install piping adjacent to equipment and specialties to allow service and maintenance. 

G. Install vacuum piping with 1 percent slope downward in direction of flow. 
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H. Install nipples, unions, special fittings, and valves with pressure ratings same as or higher than 

piping pressure rating used in applications specified in "Piping Schedule" Article unless 

otherwise indicated. 

I. Install eccentric reducers, if available, where vacuum piping is reduced in direction of flow, 

with bottoms of both pipes and reducer fitting flush. 

J. Provide drain leg and drain trap at end of each main and branch and at low points. 

K. Install piping to permit valve servicing. 

L. Install piping free of sags and bends. 

M. Install fittings for changes in direction and for branch connections. 

N. Install medical vacuum service connections recessed in walls. Attach roughing-in assembly to 

substrate; attach finishing assembly to roughing-in assembly. 

O. Install medical vacuum bottle bracket adjacent to each wall-mounted medical vacuum service 

connection suction inlet. 

P. Connect vacuum piping to vacuum producers and to equipment requiring vacuum service. 

Q. Install unions in copper vacuum tubing adjacent to each valve and at final connection to each 

machine, specialty, and piece of equipment. 

3.3 VALVE INSTALLATION 

A. Install shutoff valve at each connection to and from vacuum equipment and specialties. 

B. Install check valves to maintain correct direction of vacuum flow to vacuum-producing 

equipment. 

C. Install valve boxes recessed in wall and anchored to substrate. Single boxes may be used for 

multiple valves that serve same area or function. 

D. Install zone valves and gages in valve boxes. Rotate valves to angle that prevents closure of 

cover when valve is in closed position. 

E. Install flexible pipe connectors in suction inlet piping to each vacuum producer. 

3.4 JOINT CONSTRUCTION 

A. Ream ends of pipes and tubes and remove burrs. 

B. Remove scale, slag, dirt, and debris from outside of cleaned tubing and fittings before assembly. 
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C. Remove scale, slag, dirt, and debris from inside and outside of pipe and fittings before 

assembly. 

D. Threaded Joints: Apply appropriate tape to external pipe threads. 

E. Brazed Joints: Join copper tube and fittings according to CDA's "Copper Tube Handbook," 

"Brazed Joints" chapter. Do not use flux. Continuously purge joint with oil-free dry nitrogen 

during brazing. 

F. Flanged Joints: 

1. Copper Tubing: Install flange on copper tubes. Use pipe-flange gasket between flanges. 

Join flanges with gasket and bolts according to ASME B31.9 for bolting procedure. 

G. Shape-Memory-Metal Coupling Joints: Join new copper tube to existing tube according to 

procedures developed by fitting manufacturer for installation of shape-memory-metal coupling 

joints. 

3.5 HANGER AND SUPPORT INSTALLATION 

A. Comply with requirements in Section 220548 "Vibration and Seismic Controls for Plumbing 

Piping and Equipment" for seismic-restraint devices. 

B. Comply with requirements in Section 220529 "Hangers and Supports for Plumbing Piping and 

Equipment" for pipe hanger and support devices. 

C. Vertical Piping: MSS Type 8 or Type 42, clamps. 

D. Individual, Straight, Horizontal Piping Runs: 

1. 100 Feet (30 m) and Less: MSS Type 1, adjustable, steel, clevis hangers. 

E. Multiple, Straight, Horizontal Piping Runs 100 Feet (30 m) or Longer: MSS Type 44, pipe rolls. 

Support pipe rolls on trapeze. Comply with requirements in Section 220529 "Hangers and 

Supports for Plumbing Piping and Equipment" for trapeze hangers. 

F. Base of Vertical Piping: MSS Type 52, spring hangers. 

G. Support horizontal piping within 12 inches of each fitting and coupling. 

H. Install hangers for copper tubing with the following maximum horizontal spacing and minimum 

rod diameters: 

1. NPS 1/4 (DN 8): 60 inches (1500 mm) with 3/8-inch (10-mm) rod. 

2. NPS 3/8 and NPS 1/2 (DN 10 and DN 15): 72 inches (1800 mm) with 3/8-inch (10-mm) 

rod. 

3. NPS 3/4 (DN 20): 84 inches (2100 mm) with 3/8-inch (10-mm) rod. 

4. NPS 1 (DN 25): 96 inches (2400 mm) with 3/8-inch (10-mm) rod. 
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I. Install supports for vertical copper tubing every 10 feet (3 m). 

3.6 IDENTIFICATION 

A. Install identifying labels and devices for medical vacuum piping systems according to 

NFPA 99. Use the following or similar captions and color-coding for piping products where 

required by NFPA 99: 

1. Medical Vacuum: Black letters on white background. 

2. WAGD: White letters on violet background. 

3.7 FIELD QUALITY CONTROL FOR HEALTHCARE FACILITY MEDICAL VACUUM 

PIPING 

A. Tests and Inspections: 

1. System Verification: Perform the following tests and inspections according to NFPA 99, 

ASSE Standard #6020, and ASSE Standard #6030: 

a. Standing pressure test. 

b. Pressure-differential cross-connection test. 

c. Valve test. 

d. Master and area alarm tests. 

e. Piping purge test. 

f. Final tie-in test. 

g. Operational vacuum test. 

h. Verify correct labeling of equipment and components. 

2. Testing Certification: Certify that specified tests, inspections, and procedures have been 

performed and certify report results. Include the following: 

a. Inspections performed. 

b. Procedures, materials, and gases used. 

c. Test methods used. 

d. Results of tests. 

B. Remove and replace components that do not pass tests and inspections and retest as specified 

above. 

3.8 PROTECTION 

A. Protect tubing from damage. 

B. Retain sealing plugs in tubing, fittings, and specialties until installation. 

C. Clean tubing not properly sealed, and where sealing is damaged, according to "Preparation" 

Article. 
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3.9 PIPING SCHEDULE 

A. Connect new copper tubing to existing copper tubing with memory-metal couplings. 

B. Flanges may be used where connection to flanged equipment is required. 

C. Medical Vacuum Piping: Use copper medical gas tube, wrought-copper fittings, and brazed 

joints. 

D. WAGD Piping: Use copper medical gas tube, wrought-copper fittings, and brazed joints. 

3.10 VALVE SCHEDULE 

A. Shutoff Valves: 

1. Copper Tubing: Copper-alloy ball valve with manufacturer-installed ASTM B 819, 

copper-tube extensions. 

B. Zone Valves: Copper-alloy ball valve with manufacturer-installed ASTM B 819, copper-tube 

extensions with pressure gage on one copper-tube extension. 

END OF SECTION 226213 
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CHEMICAL-WASTE SYSTEMS FOR LABORATORY AND HEALTHCARE 

FACILITIES 
226600 - 1 

SECTION 226600 - CHEMICAL-WASTE SYSTEMS FOR LABORATORY AND HEALTHCARE 

FACILITIES 

1.1 PRODUCTS 

A. Single-Wall Pipe and Fittings: 

 

1. PVC drainage piping. 

B. Double-Containment Pipe and Fittings: 

 

1. PP/PVC drainage piping. 

C. Field-fabrication containment piping for new carrier piping. 

D. Neutralization Tanks: 

1. Tank: Plastic 

2. Limestone. 

3. Collection Tanks: Ceramic 

E. Neutralization Systems: 

1. Tanks: Plastic. 

2. Chemicals. 

3. Limestone. 

F. Leak-detection systems. 

G. Grout. 

END OF SECTION 226600 
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SECTION 230593 - TESTING, ADJUSTING, AND BALANCING FOR HVAC 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Balancing Air Systems: 

a. Constant-volume air systems. 

1.2 DEFINITIONS 

A. AABC: Associated Air Balance Council. 

B. NEBB: National Environmental Balancing Bureau. 

C. TAB: Testing, adjusting, and balancing. 

D. TABB: Testing, Adjusting, and Balancing Bureau. 

E. TAB Specialist: An independent entity meeting qualifications to perform TAB work. 

F. TDH: Total dynamic head. 

1.3 INFORMATIONAL SUBMITTALS 

A. Strategies and Procedures Plan: Within 30 days of Contractor's Notice to Proceed, submit TAB 

strategies and step-by-step procedures as specified in "Preparation" Article. 

B. Certified TAB reports. 

1.4 QUALITY ASSURANCE 

A. TAB Specialists Qualifications: Certified by AABC, NEBB or TABB. 

B. Instrumentation Type, Quantity, Accuracy, and Calibration: Comply with requirements in 

ASHRAE 111, Section 4, "Instrumentation." 

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 7.2.2 - "Air 

Balancing." 

D. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.7.2.3 - "System Balancing." 
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PART 2 - PRODUCTS (Not Applicable) 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine the Contract Documents to become familiar with Project requirements and to discover 

conditions in systems designs that may preclude proper TAB of systems and equipment. 

B. Examine installed systems for balancing devices, such as test ports, gage cocks, thermometer 

wells, flow-control devices, balancing valves and fittings, and manual volume dampers. Verify 

that locations of these balancing devices are applicable for intended purpose and are accessible. 

C. Examine design data including HVAC system descriptions, statements of design assumptions 

for environmental conditions and systems output, and statements of philosophies and 

assumptions about HVAC system and equipment controls. 

D. Examine existing Phoenix valves for accurate control. 

E. Examine system and equipment installations and verify that field quality-control testing, 

cleaning, and adjusting specified in individual Sections have been performed. 

F. Examine operating safety interlocks and controls on HVAC equipment. 

G. Report deficiencies discovered before and during performance of TAB procedures. Observe and 

record system reactions to changes in conditions. Record default set points if different from 

indicated values. 

3.2 PREPARATION 

A. Prepare a TAB plan that includes strategies and step-by-step procedures for balancing the 

systems. 

B. Perform system-readiness checks of HVAC systems and equipment to verify system readiness 

for TAB work. Include, at a minimum, the following: 

1. Airside: 

a. Duct systems are complete with terminals installed. 

b. Volume, smoke, and fire dampers are open and functional. 

c. Ceilings are installed. 

d. Suitable access to balancing devices and equipment is provided. 
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3.3 GENERAL PROCEDURES FOR TESTING AND BALANCING 

A. Perform testing and balancing procedures on each system according to the procedures contained 

in SMACNA's "HVAC Systems - Testing, Adjusting, and Balancing" and in this Section. 

B. Cut insulation, ducts, pipes, and equipment cabinets for installation of test probes to the 

minimum extent necessary for TAB procedures. 

1. After testing and balancing, patch probe holes in ducts with same material and thickness 

as used to construct ducts. 

C. Mark equipment and balancing devices, including damper-control positions, valve position 

indicators, fan-speed-control levers, and similar controls and devices, with paint or other 

suitable, permanent identification material to show final settings. 

D. Take and report testing and balancing measurements in inch-pound (IP) units. 

3.4 GENERAL PROCEDURES FOR BALANCING AIR SYSTEMS 

A. Prepare test reports for outlets. Obtain manufacturer's outlet factors and recommended testing 

procedures. Cross-check the summation of required outlet volumes with required fan volumes. 

B. Check airflow patterns from the outdoor-air louvers and dampers and the return- and exhaust-air 

dampers through the supply-fan discharge and mixing dampers. 

C. Check dampers for proper position to achieve desired airflow path. 

D. Check for airflow blockages.. 

E. Verify that air duct system is sealed as specified in Section 233113 "Metal Ducts." 

3.5 PROCEDURES FOR CONSTANT-VOLUME AIR SYSTEMS 

A. Adjust fans to deliver total indicated airflows within the maximum allowable fan speed listed by 

fan manufacturer. 

1. Measure total airflow. 

a. Set outside-air, return-air, and relief-air dampers for proper position that simulates 

minimum outdoor-air conditions. 

b. Where duct conditions allow, measure airflow by Pitot-tube traverse. If necessary, 

perform multiple Pitot-tube traverses to obtain total airflow. 

c. Where duct conditions are not suitable for Pitot-tube traverse measurements, a coil 

traverse may be acceptable. 

d. If a reliable Pitot-tube traverse or coil traverse is not possible, measure airflow at 

terminals and calculate the total airflow. 
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2. Review Record Documents to determine variations in design static pressures versus 

actual static pressures. Calculate actual system-effect factors. Recommend adjustments to 

accommodate actual conditions. 

 

3. Do not make fan-speed adjustments that result in motor overload. Consult equipment 

manufacturers about fan-speed safety factors. Modulate dampers and measure fan-motor 

amperage to ensure that no overload occurs. Measure amperage in full-cooling, full-

heating, economizer, and any other operating mode to determine the maximum required 

brake horsepower. 

B. Adjust volume dampers for main duct, submain ducts, and major branch ducts to indicated 

airflows. 

1. Measure airflow of submain and branch ducts. 

2. Adjust submain and branch duct volume dampers for specified airflow. 

3. Re-measure each submain and branch duct after all have been adjusted. 

C. Adjust air inlets and outlets for each space to indicated airflows. 

1. Set airflow patterns of adjustable outlets for proper distribution without drafts. 

2. Measure inlets and outlets airflow. 

3. Adjust each inlet and outlet for specified airflow. 

4. Re-measure each inlet and outlet after they have been adjusted. 

3.6 TOLERANCES 

A. Set HVAC system's airflow rates and water flow rates within the following tolerances: 

1. Air Outlets and Inlets: Plus or minus 10 percent. 

B. Maintaining pressure relationships as designed shall have priority over the tolerances specified 

above. 

3.7 FINAL REPORT 

A. General: Prepare a certified written report; tabulate and divide the report into separate sections 

for tested systems and balanced systems. 

1. Include a certification sheet at the front of the report's binder, signed and sealed by the 

certified testing and balancing engineer. 

2. Include a list of instruments used for procedures, along with proof of calibration. 

3. Certify validity and accuracy of field data. 

B. Final Report Contents: In addition to certified field-report data, include the following: 

1. Pump curves. 

2. Fan curves. 

3. Manufacturers' test data. 
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4. Field test reports prepared by system and equipment installers. 

5. Other information relative to equipment performance; do not include Shop Drawings and 

Product Data. 

C. General Report Data: In addition to form titles and entries, include the following data: 

1. Title page. 

2. Name and address of the TAB specialist. 

3. Project name. 

4. Project location. 

5. Architect's name and address. 

6. Engineer's name and address. 

7. Contractor's name and address. 

8. Report date. 

9. Signature of TAB supervisor who certifies the report. 

10. Table of Contents with the total number of pages defined for each section of the report. 

Number each page in the report. 

11. Summary of contents including the following: 

a. Indicated versus final performance. 

b. Notable characteristics of systems. 

c. Description of system operation sequence if it varies from the Contract 

Documents. 

12. Nomenclature sheets for each item of equipment. 

13. Data for terminal units, including manufacturer's name, type, size, and fittings. 

14. Notes to explain why certain final data in the body of reports vary from indicated values. 

D. Air-Terminal-Device Reports: 

1. Unit Data: 

a. System and air-handling unit identification. 

b. Location and zone. 

c. Apparatus used for test. 

d. Area served. 

e. Make. 

f. Number from system diagram. 

g. Type and model number. 

h. Size. 

i. Effective area in sq. ft. (sq. m). 

2. Test Data (Indicated and Actual Values): 

a. Airflow rate in cfm (L/s). 

b. Air velocity in fpm (m/s). 

c. Preliminary airflow rate as needed in cfm (L/s). 

d. Preliminary velocity as needed in fpm (m/s). 

e. Final airflow rate in cfm (L/s). 

f. Final velocity in fpm (m/s). 
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g. Space temperature in deg F (deg C). 

3.8 VERIFICATION OF TAB REPORT 

A. If the number of "FAILED" measurements is greater than 10 percent of the total measurements 

checked during the final inspection, the testing and balancing shall be considered incomplete 

and shall be rejected. 

B. If TAB work fails, proceed as follows: 

1. TAB specialists shall recheck all measurements and make adjustments. Revise the final 

report and balancing device settings to include all changes; resubmit the final report and 

request a second final inspection. 

2. If the second final inspection also fails, Owner may contract the services of another TAB 

specialist to complete TAB work according to the Contract Documents and deduct the 

cost of the services from the original TAB specialist's final payment. 

3. If the second verification also fails, Owner contact AABC Headquarters regarding the 

AABC National Performance Guaranty. 

C. Prepare test and inspection reports. 

END OF SECTION 230593 



CONSTANTINE  UNIVERSITY OF SOUTH CAROLINA  

ENGINEERING USC MASS SPECTROMETER, PHRC    

ASSOCIATES, LLC  PROJECT NUMBER: FP00000193                    05/07/2019 

 

METAL DUCTS 233113 - 1 

SECTION 233113 - METAL DUCTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Round ducts and fittings. 

2. Sheet metal materials. 

3. Sealants and gaskets. 

4. Hangers and supports. 

1.2 SUBMITTALS 

A. Product Data: For each type of product indicated. 

1.3 QUALITY ASSURANCE 

A. ASHRAE/IESNA Compliance: Applicable requirements in ASHRAE/IESNA 90.1, 

Section 6.4.4 - "HVAC System Construction and Insulation." 

PART 2 - PRODUCTS 

2.1 ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Chapter 3, "Round, Oval, and Flexible Duct," based on 

indicated static-pressure class unless otherwise indicated. 

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 

following: 

a. Ductmate Industries, Inc. 

b. SEMCO, LLC; part of FlaktGroup. 

c. Sheet Metal Connectors, Inc. 

B. Transverse Joints: Select joint types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for 

static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, 

and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 
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C. Longitudinal Seams: Select seam types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," 

for static-pressure class, applicable sealing requirements, materials involved, duct-support 

intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

D. Tees and Laterals: Select types and fabricate according to SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and 

Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials 

involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct 

Construction Standards - Metal and Flexible." 

2.2 SHEET METAL MATERIALS 

A. Stainless-Steel Sheets: Comply with ASTM A 480/A 480M, Type 304, cold rolled, annealed, 

sheet. Exposed surface finish shall be No. 2B, No. 2D, No. 3, or No. 4 as indicated in the "Duct 

Schedule" Article. 

2.3 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and 

gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index 

of 50 when tested according to UL 723; certified by an NRTL. 

B. Round Duct Joint O-Ring Seals: 

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg (0.14 L/s per 

sq. m) and shall be rated for 10-inch wg (2500-Pa) static-pressure class, positive or 

negative. 

2. EPDM O-ring to seal in concave bead in coupling or fitting spigot. 

2.4 HANGERS AND SUPPORTS 

A. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods 

with threads painted with zinc-chromate primer after installation. 

B. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492. 

C. Steel Cable End Connections: Cadmium-plated steel assemblies with brackets, swivel, and bolts 

designed for duct hanger service; with an automatic-locking and clamping device. 

D. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible 

with duct materials. 



CONSTANTINE  UNIVERSITY OF SOUTH CAROLINA  

ENGINEERING USC MASS SPECTROMETER, PHRC    

ASSOCIATES, LLC  PROJECT NUMBER: FP00000193                    05/07/2019 

 

METAL DUCTS 233113 - 3 

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct 

system. Install duct systems as indicated unless deviations to layout are approved in writing by 

the engineer. 

B. Install ducts according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible" unless otherwise indicated. 

C. Install round ducts in maximum practical lengths. 

D. Install ducts with fewest possible joints. 

E. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for 

branch connections. 

F. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and 

perpendicular to building lines. 

G. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to 

view, cover the opening between the partition and duct or duct insulation with sheet metal 

flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2 

inches. 

H. Protect duct interiors from moisture, construction debris and dust, and other foreign materials. 

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged. 

B. Maintain consistency, symmetry, and uniformity in the arrangement and fabrication of fittings, 

hangers and supports, duct accessories, and air outlets. 

C. Repair or replace damaged sections and finished work that does not comply with these 

requirements. 

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct 

Schedule" Article according to SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible." 

B. Seal ducts to Seal Class B. 
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3.4 HANGER AND SUPPORT INSTALLATION 

A. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners 

appropriate for construction materials to which hangers are being attached. 

1. Where practical, install concrete inserts before placing concrete. 

2. Install powder-actuated concrete fasteners after concrete is placed and completely cured. 

B. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, 

bolts, sheet metal screws, or blind rivets. 

C. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, 

and shear capacities appropriate for supported loads and building materials where used. 

3.5 CONNECTIONS 

A. Make connections to Mass Spectrometer equipment with flexible duct furnished by owner. 

B. Make connection to fume hood with flexible connection (furnished and installed by 

mechanical). 

3.6 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows: 

1. Underground Ducts: Concrete-encased, galvanized sheet steel. 

B. Exhaust Ducts: 

1. Ducts Connected to Fans Exhausting Laboratory and Process (ASHRAE 62.1, Class 4 

Air:  

a. Type 316, stainless-steel sheet. 

1) Concealed:  No. 2B finish. 

b. PVC-coated, galvanized sheet steel with thicker coating on duct interior. 

c. Pressure Class: Positive or negative 3-inch wg (750 Pa). 

d. Minimum SMACNA Seal Class:  A. 

e. SMACNA Leakage Class: 3. 

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 

Flexible," Figure 3-4, "Round Duct Elbows." 

C. Branch Configuration: 

1. Rectangular Duct:  Comply with SMACNA’s “HVAC Duct Construction Standards – 

Metal and Flexible,”  Figure 4-6, “Branch Connection.” 

a. Rectangular Main to Rectangular Branch:  45-degree entry. 
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b. Rectangular Main to Round Branch:  Spin in. 

2. Round:  Comply with SMACNA’s “HVAC Duct Construction Standards – Metal and 

Flexible,”  Figure 3-5, “90 Degree Tees and Laterals,” and Figure 3-6, “Conical Tees.”  

Saddle taps are permitted in existing duct. 

a. Velocity 1000 fpm (5 m/s) or Lower:  90-degree tap. 

b. Velocity 1000 to 1500 fpm (5 to 7.6 m/s):  Conical tap. 

c. Velocity 1500 fpm (7.6 m/s) or Higher:  45-degree lateral. 

 

END OF SECTION 233113 
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Hangers and supports for electrical equipment and systems. 

1.2 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems: Comply with MFMA-4 factory-fabricated components for field 

assembly. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Allied Tube & Conduit; a part of Atkore International. 

b. Flex-Strut Inc. 

c. Unistrut; Part of Atkore International. 

 

2. Material:  Steel. 

3. Channel Width:  1-5/8 inches. 

4. Metallic Coatings: Hot-dip galvanized after fabrication and applied according to MFMA-

4. 

5. Channel Dimensions: Selected for applicable load criteria. 

B. Conduit and Cable Support Devices: Stainless-steel hangers, clamps, and associated fittings, 

designed for types and sizes of raceway or cable to be supported. 

C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of threaded 

body and insulating wedging plug or plugs for nonarmored electrical conductors or cables in 

riser conduits. Plugs shall have number, size, and shape of conductor gripping pieces as 
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required to suit individual conductors or cables supported. Body shall be made of malleable 

iron. 

D. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or their 

supports to building surfaces include the following: 

1. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 

supported loads and building materials where used. 

a. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not 

limited to the following: 

1) Hilti, Inc. 

2) ITW Ramset/Red Head; Illinois Tool Works, Inc. 

3) MKT Fastening, LLC. 

 

2. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for 

attached structural element. 

3. Through Bolts: Structural type, hex head, and high strength. Comply with ASTM A 325. 

4. Hanger Rods: Threaded steel. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 

equipment and systems unless requirements in this Section are stricter. 

B. Comply with requirements for raceways and boxes specified in Section 260533 "Raceways and 

Boxes for Electrical Systems." 

C. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway: Space supports for 

EMTs, as scheduled in NECA 1, where its Table 1 lists maximum spacings that are less than 

those stated in NFPA 70. Minimum rod size shall be 1/4 inch in diameter. 

D. Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted support 

system, sized so capacity can be increased by at least 25 percent in future without exceeding 

specified design load limits. 

1. Secure raceways and cables to these supports with two-bolt conduit clamps. 

E. Spring-steel clamps designed  for supporting  single conduits  without  bolts  may  be used for 

1-1/2-inch and smaller raceways serving branch circuits and communication systems above 

suspended ceilings and for fastening raceways to trapeze supports. 
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3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 

article. 

B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength 

will be adequate to carry present and future static loads within specified loading limits. 

Minimum static design load used for strength determination shall be weight of supported 

components plus 200 lb . 

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and fasten 

electrical items and their supports to building structural elements. 

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need for 

reinforcing bars. 

3.3 PAINTING 

A. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply 

galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 260529 
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Metal conduits, tubing, and fittings. 

2. Boxes. 

1.2 ACTION SUBMITTALS 

A. Product Data: For conduits, fittings, and boxes. 

PART 2 - PRODUCTS 

2.1 METAL CONDUITS, TUBING, AND FITTINGS 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

1. Allied Tube & Conduit; a part of Atkore International. 

2. Calconduit. 

3. Western Tube and Conduit Corporation. 

 

B. Listing and Labeling: Metal conduits, tubing, and fittings shall be listed and labeled as defined 

in NFPA 70, by a qualified testing agency, and marked for intended location and application. 

C. EMT: Comply with ANSI C80.3 and UL 797. 

D. FMC: Comply with UL 1; zinc-coated steel. 

E. Fittings for Metal Conduit: Comply with NEMA FB 1 and UL 514B. 

1. Fittings for EMT: 

a. Material:  Steel. 

b. Type:  Setscrew. 
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2.2 BOXES 

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering 

products that may be incorporated into the Work include, but are not limited to the following: 

1. Crouse-Hinds, an Eaton business. 

2. Hubbell Incorporated. 

3. Wiremold / Legrand. 

 

B. General Requirements for Boxes:  Boxes installed in wet locations shall be listed for use in wet 

locations. 

C. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, aluminum, Type FD, with 

gasketed cover. 

D. Cast-Metal Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast aluminum with 

gasketed cover. 

E. Device Box Dimensions:  4 inches by 2-1/8 inches by 2-1/8 inches deep. 

2.3 RACEWAY APPLICATION 

A. Minimum Raceway Size:  3/4-inch trade size. 

B. Raceway Fittings:  

1. EMT: Use setscrew, steel fittings. Comply with NEMA FB 2.10. 

2. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with 

NEMA FB 2.20. 

C. Do not install aluminum conduits, boxes, or fittings in contact with concrete. 

2.4 INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except where requirements 

on Drawings or in this article are stricter. Comply with NECA 102 for aluminum conduits.  

B. Keep raceways at least 6 inches away from hot-water pipes. Install horizontal raceway runs 

above water piping. 

C. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems" 

for hangers and supports. 

D. Install no more than the equivalent of three 90-degree bends in any conduit run.  Support within 

12 inches of changes in direction. 

E. Conceal EMT within finished walls, ceilings, and floors unless otherwise indicated. Install 

conduits parallel or perpendicular to building lines. 
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F. Support conduit within 12 inches of enclosures to which attached. 

G. Threaded Conduit Joints, Exposed to Wet, Damp, or Corrosive Conditions: Apply listed 

compound to threads of raceway and fittings before making up joints. Follow compound 

manufacturer's written instructions. 

H. Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings 

to protect conductors including conductors smaller than No. 4 AWG. 

I. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes 

or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated throat metal 

bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts. Install insulated 

throat metal grounding bushings on service conduits. 

J. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not 

less than 200-lb tensile strength. Leave at least 12 inches of slack at each end of pull wire. Cap 

underground raceways designated as spare above grade alongside raceways in use. 

K. Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of 

flexible conduit for equipment subject to vibration, noise transmission, or movement; and for 

transformers and motors. 

1. Use LFMC in damp or wet locations subject to severe physical damage. 

L. Mount boxes at heights indicated on Drawings.  Install boxes with height measured to center of 

box unless otherwise indicated. 

M. Fasten junction and pull boxes to or support from building structure. Do not support boxes by 

conduits. 

2.5 FIRESTOPPING 

A. Install firestopping at penetrations of fire-rated floor and wall assemblies.  

END OF SECTION 260533 
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SECTION 262726 - WIRING DEVICES 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 

1. Straight-blade convenience receptacles. 

2. GFCI receptacles. 

3. Wall plates. 

1.2 DEFINITIONS 

A. Abbreviations of Manufacturers' Names: 

1. Eaton: Eaton Corporation PLC. 

2. Hubbell: Hubbell Incorporated: Wiring Devices-Kellems. 

3. Leviton: Leviton Mfg. Company, Inc. 

4. Pass & Seymour: Pass& Seymour/Legrand. 

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of product. 

B. Samples: One for each type of device and wall plate specified, in each color specified. 

1.4 INFORMATIONAL SUBMITTALS 

A. Field quality-control reports. 

PART 2 - PRODUCTS 

2.1 GENERAL WIRING-DEVICE REQUIREMENTS 

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a 

qualified testing agency, and marked for intended location and application. 

B. Comply with NFPA 70. 

C. Devices that are manufactured for use with modular plug-in connectors may be substituted 

under the following conditions: 
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1. Connectors shall comply with UL 2459 and shall be made with stranding building wire. 

2. Devices shall comply with the requirements in this Section. 

D. Devices for Owner-Furnished Equipment: 

1. Receptacles: Match plug configurations. 

E. Source Limitations: Obtain each type of wiring device and associated wall plate from single 

source from single manufacturer. 

2.2 STRAIGHT-BLADE RECEPTACLES 

A. Duplex Convenience Receptacles, 125 V, 20 A: Comply with NEMA WD 1, NEMA WD 6 

Configuration 5-20R, UL 498, and FS W-C-596. 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Eaton (Arrow Hart). 

b. Hubbell Incorporated; Wiring Device-Kellems. 

c. Leviton Manufacturing Co., Inc. 

d. Pass & Seymour/Legrand (Pass & Seymour). 

 

2.3 GFCI RECEPTACLES 

A. General Description: 

1. 125 V, 20 A, straight blade, feed-through type. 

2. Comply with NEMA WD 1, NEMA WD 6 Configuration 5-20R, UL 498, UL 943 

Class A, and FS W-C-596. 

3. Include indicator light that shows when the GFCI has malfunctioned and no longer 

provides proper GFCI protection. 

B. Duplex GFCI Convenience Receptacles: 

1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Hubbell Incorporated; Wiring Device-Kellems. 

b. Pass & Seymour/Legrand (Pass & Seymour). 

C. Tamper-Resistant, Duplex GFCI Convenience Receptacles: 
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1. Manufacturers: Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to 

the following: 

a. Hubbell Incorporated; Wiring Device-Kellems. 

b. Pass & Seymour/Legrand (Pass & Seymour). 

 

2.4 WALL PLATES 

A. Single and combination types shall match corresponding wiring devices. 

1. Plate-Securing Screws: Metal with head color to match plate finish. 

2. Material 0.035-inch thick, satin-finished, Type 302 stainless steel. 

3. Material for Damp Locations: Thermoplastic with spring-loaded lift cover, and listed and 

labeled for use in wet and damp locations. 

2.5 FINISHES 

A. Device Color: 

1. Wiring Devices Connected to Normal Power System: Almond unless otherwise indicated 

or required by NFPA 70 or device listing. 

B. Wall Plate Color: For plastic covers, match device color. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise 

indicated. 

B. Coordination with Other Trades: 

1. Protect installed devices and their boxes. Do not place wall finish materials over device 

boxes and do not cut holes for boxes with routers that are guided by riding against outside 

of boxes. 

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust, 

paint, and other material that may contaminate the raceway system, conductors, and 

cables. 

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint 

unless the joint is troweled flush with the face of the wall. 

4. Install wiring devices after all wall preparation, including painting, is complete. 

C. Conductors: 
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1. Do not strip insulation from conductors until right before they are spliced or terminated 

on devices. 

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid 

scoring or nicking of solid wire or cutting strands from stranded wire. 

3. The length of free conductors at outlets for devices shall meet provisions of NFPA 70, 

Article 300, without pigtails. 

D. Device Installation: 

1. Keep each wiring device in its package or otherwise protected until it is time to connect 

conductors. 

2. Do not remove surface protection, such as plastic film and smudge covers, until the last 

possible moment. 

3. Connect devices to branch circuits using pigtails that are not less than 6 inches (152 mm) 

in length. 

4. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid 

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal 

screw. 

5. Use a torque screwdriver when a torque is recommended or required by manufacturer. 

6. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice 

No. 12 AWG pigtails for device connections. 

7. Tighten unused terminal screws on the device. 

8. When mounting into metal boxes, remove the fiber or plastic washers used to hold 

device-mounting screws in yokes, allowing metal-to-metal contact. 

E. Receptacle Orientation: 

1. Install ground pin of vertically mounted receptacles up.  

F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount 

outlet boxes when standard device plates do not fit flush or do not cover rough wall opening. 

G. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical 

and with grounding terminal of receptacles on top. Group adjacent switches under single, 

multigang wall plates. 

H. GFCI Receptacles: Install non-feed-through-type GFCI receptacles where protection of 

downstream receptacles is not required. 

3.2 FIELD QUALITY CONTROL 

A. Test Instruments: Use instruments that comply with UL 1436. 

B. Test Instrument for Convenience Receptacles: Digital wiring analyzer with digital readout or 

illuminated digital-display indicators of measurement. 

C. Perform the following tests and inspections: 

1. Tests for Convenience Receptacles: 
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a. Line Voltage: Acceptable range is 105 to 132 V. 

b. Ground Impedance: Values of up to 2 ohms are acceptable. 

c. GFCI Trip: Test for tripping values specified in UL 1436 and UL 943. 

d. Using the test plug, verify that the device and its outlet box are securely mounted. 

e. Tests shall be diagnostic, indicating damaged conductors, high resistance at the 

circuit breaker, poor connections, inadequate fault current path, defective devices, 

or similar problems. Correct circuit conditions, remove malfunctioning units and 

replace with new ones, and retest as specified above. 

D. Wiring device will be considered defective if it does not pass tests and inspections. 

E. Prepare test and inspection reports. 

END OF SECTION 262726 
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