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In computer graphics, many applications require to manipulate an image by changing, for
example, its size, position, and orientation. This can be done by applying a geometric
transformation to the coordinate points of the image. In this article we want to analyze some basic
geometric transformations in 2D space.

Types of transformation
Translation
One of the simplest transformations is to move the image to a new position. In Fig. 1, the points of

the original image are plotted in black

2
-5

3

7
PZ:[G}P3:

P =
! 10

while the corresponding translated points are plotted in red.

s » P2

P1

Figure 1. Transfer.

In order to translate a point it is necessary to add a constant value to the x and y coordinates of
the point, as shown in Fig. 2. The new coordinates of the point are given by

x'=x+tx

y=y+t,
Y
e (XY

t{[_ rﬁ{
——?(x y)l
s ¥
tx

Figure 2. Move a point.
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Scaling
A scaling transformation is used to change the size of an object. Scaling about the origin of the axis
of the xy plane is achieved by multiplying each component of the vector by a scale factor:

X=x"'S,

y=y-s,

If 6s,Vé andés, Vi, i.e. the scale factor modules, are both greater than 1, then the effect is of
increasing the size of the object, while a reduction of the image is obtained if ¢S,V & andés,V & are
less than 1. In Fig. 3, for example, the vector from the origin of the plane to the point P; is scaled

1 1
using the factors s,= Sy=5 (size reduction) while the vector relative to the point P, is scaled

e

. 3 _6,. .
with SX—E,Sy—g (size increase).

P2

Figure 3. Scaling.

If the scale factors are the same, S,=S,then we have a symmetrical scaling, i.e. the image is
reduced or expanded by the same amount in each direction (Fig. 4).

P2

Figure 4. Symmetrical scaling.
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If the scale factor in x is negative (5,<0), then the object is reflected with respect to the y axis.

Similarly if s,<Othen the object is reflected with respect to the x axis. In Fig. 5, the vector relative
-1 ) -1
to P, has scaling factors S,FT,Sy:l while the vector relative to P, has factors s,=1, SYZT'

6

51

P1 P1

P2

P2

L L L L L L L L L
-3 -2 -1 0 1 2 3 4 5 6 7

Figure 5. Scaling with negative scale factors.

Rotation
Another common type of transformation is rotation, which is often used to orient objects.
Rotation of a point of the object is shown in Fig. 6.

y 7o (i)
R/

\Z /oc //,-.: (x,y)

X
Figure 6. Rotate a point.

The segment of length R joining the point (X, y) with the origin, forms an angle 8 with the x axis,

and then:

x=Rcos (p)
y=Rsin (B)

After rotation of an angle a, the new point has coordinates

x=Rcos (a+p)
y =Rsin (a+p)

Expanding the trigonometric terms and replacing the values of x and y, gives:

x =Rcos (a)cos(B)—Rsin((x)sin(ﬁ)zxcos (a)—ysin(a)
y =Rsin|a)cos|B]+Rcos|asin(B)=xsin|a|+ ycos a|
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Shearing
This transformation has the effect of distorting the shape of an object. The new coordinates of a
shearing point are given by:

x'=x+ay
y':y+bx

If b=0, the effect is to distort the image by translating the coordinate x as a function of the height
of the object (with a>0, as the ordinate of the point increases, the object undergoes greater

3
distortion on the x axis). Fig. 7 shows a distortion along the x axis with a shearing factor GZE'

A P4 P3 P3

-2 0 2 4 6 8 10 12 14

Figure 7. Shearing along the x-axis.

Similarly, a distortion along only the axis y is obtained by choosing a=0 and a value of b>0 (Fig.
8).

P3

P2

Figure 8. Shearing along the y-axis.

[OSHIF N

3
Fig. 9 instead shows a distortion on both axes with GZE’ b=—.
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ritwkh#vfuhhgl11#Wkh#h«hfw#zdv#kruuleoh$
Pruh #ivkdggi#iw]/ #vkhorrhg sinkthulhwi #idggrp #wdluwt Dwdiru #lqwhufhswigpwkhghvwuxfwlireri #doswkhtexloglgjv #
zlwkrxw#dq|#orjlf1# dgg#wkhfrgvhitxhqw #sdvvdjh #vgvkgh{wsohyhel#xvhg#Hd#
wulfnit#rxog &kdyh#phprulthg Avkhbridwlirg#i thdfk #xloglqj #
L#ghhg#d#ehwwhu#lghd111#Wkign#ludgfhvfri#wkign$  Ig#g#luudjdgg#Hohdghgivkiorfdwirg#zkhghyhu#ivkierpe #
zdv #q #wwhuwlfdeéxwiivkhdtzrxog kdyh#vegfurogivkurxjk #
Lghd&kdw#i ##gudzAivkhexloglgjv #rwduwldiurp #vkhthgwhat wkhtduudivizrhhai fdotivkexloglajv #kdg#ehhgighvwurlhg111
dgg#h{sdqglgj#wri#wkh#ulikw#dqg#ohiw#dv#L#dgg#rghB
L#dq #ozd|v#olplwivkhlggxpehu #gg#khljkwAdqg#gfuhdvh#  L#vkhdfkrvh #vifuhdwhd#vh{dwulgfrqwdliglgj #73#viphwv#
wkhvhyduldeohstiviirx #rqwlgxh #g#ivkidph/ #exwtwbhdviy wkifkdudfwhuBEHyhufviphasgudz#izexlioglaj Asxwl H#q#

wkh#ylvxdo#lpsdfw#vkrxog#eh#ehwwhul wkHfruuhvsrgglgj #srviwlrg/ #zkloh#hwwlidfivk#ydoxifedfn #
L#wulhgdagl HHXUHND&#Hirkqg #p| #edfnjurxqg #gudzlgj # wrB#Hqg#wkhisrviwirg #zkhuh#wkherpe #v#Hgursshgl#Hyhuf
urxwlghl wiphtwvkivsdfhvkls #kdvauhdfkhg#wkihagg#i #vkfuhhg#l#

WkHth«hfwitvi#grawiwkdwedg/#hvshfldooffrqvighulgj #wkdw fkhfn #wvkiwulgifyduldeokdggi Awivdruphg #e| # 3 #vlphwt
hyhu|wklgj#liv#jhghudwhg#udggrpo|#dqg#g|qdplfdoo|l 3/#wphdgv #wvkdwivk Hohyhdvi#fohdghgadqg#Hdg Horyh #q #
Doveivdnitg#plag Avkdwivki#rruv #i Avkhexloglojv #Haggavkhlg wriwkh#gh{w#rghl
wrsv#duh#dovifudqgrpo| #hghudwhgte| #krrvlg)  #iurp #d#
Qrz #vkhtudph #i #vkHfdph Avasudfwlfdootfrpsohwh#lqga#
fdg#vwduw#zrunlgj#rg#iwv#hqulfkphgqwl

LAgudzg#dgApdjh #vidgHgwurgxfwlrgexwitirg #rwifhg #
wkdwiwtodfnviti HulwiP| #dph #zlodeh#fdoohgDolhdgDwwdfrs

jurxs #i ##qo# Hgl«huhqutvlohihvshfwlyhotdqg#rx #dq #
xgghuvwdqékrz #wivifwxdodgl®fxowsvisod|#i4dph #Hvkdw
Ivtwkh#vdph#dv#d#suhylrxv#rghl

L#kdyh#dfkinyhg #p| #jrdo/ ##kdyh#fuhdwhgtd#udqgrp #
edfnjurxqg #vkdwkrzhyhu #dv##hpeodgfh #i #uhglelolw
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dag#wkHiplvvirg #i #wkbdolhgwivawrdgydgh#Hduwk 2L ##
ghhg#rphwklgj #wurgjhuBWkRfxuuhqwtpdjh/ #kifk #hhvt
dg#lolhgidfh #vridfh #zlwk#tkxpdq #ehlaj/ #vih{dfwoltzkdw#
L#zdv#orrnlgj#irul#

Lavkodvivvxh##ghviulehg#krz #vpsruw#Hpdjhv Aqwr
Dpvwudgidqg#krz #wrvkrz #wkhp#zlwk#EdvIfFIAEKvhg#Hvkde
vdph #whfkgltxh #wriglvsod|#wkRdgwurgxfwru|#vfuhhg#dqg#
wkh#Jdph#Ryhu#lpdjh1#

Hyhufjdph #xvwihqwlfhivkhsod|huie| #ihzduglgj #kip #Zlwk# . _
d#/fruh #gg#zlwk#vkisrvvielolwl#vitpsuryh #dozd|v#d#bwwt)th/#'#rquW Anrphaqwlrq #wkditskvhgitdq Avkibaxuhi/hw

elwite|#fkdoohajlgjikipvhoil |rqw#L#ghvfulehg#lq#qxpehu#Gl#
WKha#L#ghflghgtwridag#sriqwy= Qrz#L#fdg#tvd|#wkh#dph#lv#frpsohwh$

Othdfk #sdvvdjh #i #vkhtkls #zlwkrxwiroolvirgv Av#tihzdughgt
zIwk#83#srlgwv

OHrpsohwlqj #wvkhbhyhtihzdugwzlwkiB33 #sriqwv/issox w33 #
sriqwvdru #hdfk #ihpdlglaj #irz #hsdudwlgiurp #vkhurxag
dgg#dg#kljk#virun$#

WkHtrgh/ #vx®flhgwol|#frpphqwhg/ #fdq #eh#irxqg #khuh#
ehorz/#kloh#vkhyluwxdépdjh #i #vkhtrss| #lvn#ziwkiivk
Ipdjhv, #wrteh#ixsordghg#rg #rxu #dyrulwhDpvwudgi-SF#
hpxodwru#+L#xvh#ZIgDSH,/#fdg#eh#grzqordghg#iurp=
kwws=22zzz1uhwurpdjd}lghlghw2grzqordg2DolhgDwwdfnl}ls

Witpdnh #whyhagipruh #gwhuhvwlgiggg#lyh #vkhsod|husvk
fkdqfh #wridozd|v#psuryh/ #dg#h{wudbolingfdqg #eh#zrq #q #
hyhu|#48333#srigwv#+hdfk#pxowlsohv#ri#48333,1

Jlyh#lw#d#wu|#dgg#Hohwiph#nqrz#zkdw#|rx#wklgnl

Kdyh#ixq$$$

WkHtjdplgj #whfkgltxh #lv#reylrxv/ #exwil#fdg #vxjjhvw #
wdujhwligpivkivdoohiaxioglajv #wivk#uvesodfhigigg#pryla) #
rag#wriwkh#orzhu#rghv#odwhulll

2% -

2%- IKHDM!SS@BJ AX &Q@MBDRBN &HNQDMSHMH
2%- 3%44%-"2%

2% -

()3#/2%

/35" 2%- ).42/

/35" 2%- ,%44%23 1.$ .5-"%23 2% $%&).)4)/
#,3

20%- "1-% #(123 2% $%&).)4)/.

l/35ll

2%- .0 .5-"%2 /& "5),$).'3 4( 4/0 ()'(
0 4( ,6 ,& 04 %842!

2%- "1#+'2/5.% 4(% #)49
/35"

2%- ).)4)!, 0121-%4%23 3%44)."
ll& )

2%- 1,)%. -/16%-%.4

2%- 2 2/7

&2 2 4/

&/12 ) 4/

A#H'4% ) 2 #+ #/09#(2 #+6 13# #+

2%- #(%#+ #/,,)3)/.

2%- 6/,$ #(%#+ )& #+ 04 /2 #+ 0& 4(P4/

)& #+6 I.$ #+6 I.$ #+6 4(%. '14]
02).4 1&

Y& ) 4(%. ,/#14% ) 2 02).4 1"

Y& ) A4(%. ,/#14% ) 2 02).4

2%- "/-" #(%#+
l/35ll
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%84 )

04 04 )& 04 %8421 4(%. '/4] %,3% /' 4

%8421 %842! & L&

0%. ,/#14% 02).4 ,%6%, .6 )6%3 L& 0/).43 04 0%.
oy

H#14% 0%. 02).4 04 0%.

)& 3& 4(%. 04 04 2 a4l
%84 2

2%- ,%6%, #/-0,%4%%$ -/6% 4/ .%84 /. %

/35"

oy

2% - #213(

#21 0#2! 8) )& 8 4(%. 8 #21 0#2!

#14% 8 2 02).4 #2!

& L&

)& &  A4(%. '[4]

&l2 4 4] %84 4

J#14% 8 2 02).4 0#2!

0%. ,/#14% 02).4 ,%6%, ,6 )6%3 & 0/).43 04
0%. ,I#14% 02).4 () 3#/2%  ()3#1%

Y

2% - "1-% /6%?2

-1$%

1S /6%2 3#2 #

H#14% 02).4 1-% /6%2

#14% 02).4 3#/2% 04

&12 4 4] %84 4

H#14% 02).4 0,19 1'1). 9 . 0%

Y& 04 ()3#/2% 4(%. ()3#/2% 04
2%  ).+%9

Y& 2% 9 /2 2% X 4(%. '[4]
Y& 2% . I2 2% M 4(%. '[4]
4l

2%- %.$ /& 4(% '1-%

%.%$

20- "[-" 11 %%-% .4 "2 "[-"207 ", t[-").%"& “[-"&,! .9

)& ).+ %9 1.$ "& 4(%. /4] %,3% '4/

2%- .5/61 "/-"1

E I B S R P Y

2% - #(%#+ )& ! "/-" 1,2%1$9 %8)343

)& "& 'l4] %,3% "2 "2

)& "2 4(%. "2 & L I#14% ", 02).4 )% 3& ", vy
#14% ", "2 02).4

#14% ", "2 02).4 "]

2%452.

2%- 1,)%. #(12 D
39-"/,

2%- 1,)%. #(12

39-"/,

2%- $217 4(% "/-" #(12

39-"/,

2%- "5),$).' &,//23 #(!2

39-"/,

39-"/,

39-"/,

39-"/,

39-"/,

39-"/,

2%- "5),$).' 4/0 #(12

39-"/,

2%- "5),$).' 4/0 #(12

39-"/,

2%- "5),$).' 4/0

39-"/,

2%- "5),$).' 4/0

39-"/,

2%- 1& 1,))%.&2/.4 1" 1 ))%."l#+ "/ "[-" 0& O!,1#%&,//2 04 0! 1#%4/0
1& #(2 1" #(2 "I #(2 0& #(2
2%452.

20- $).1-)# ,%6%, -1.1'"%-%.4
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.0.0 ,6 ,6 04 04 4( 4(

)& 04 %842! 4(%. %842! %842! & L&
Y& 4(  4(%. 4( )& .0  4(%. .0

0%. ,/#14% 02).4

I #14% 02).4 '/ 4] ,%6%, ,6

I #14% 02).4

&12 4 4] %84 4

I #14% 02).4 252%!$9 9 .

I #14% 02).4 0%.

2% ). +%9

)& 2% 9 /2 2% X 4(%. '[4]
4

2%- &/2 4 4

2%- ,/#!'4% 4 02).4

2%- .%84 4

#,3

2%452.

2%- $217 4(% #)49
2%- .0 .5-"%2 /& "5),$).'3 0 0%. 3 #/,/52
3&
0%. ,I#!4% 02).4 ,%6%, .6 )6%3 & 0/).43 04
0%. ,/I#14% 02).4 () 3#/2%  ()3#1%
8 .0 0%.
&2 . 4/ .0
2%- ,/#14% 02).4 8
2%- 21.$/- 4/0 /& 4(% "5),$)."' 8 ).4 2.$ GHFG KNV KNV

8 1
&I12 ) () 4/ 34%0
2%- $217 4(% "5),$)."' &,//2 21.$/-,9 8 ).2.$ GHFG KNV KNV
1).4 2.%
0& #(2 !
QDL 0).4 2.% 0%. 0
Y& ) () 4(%. '14] %,3% '/4/
#14% 8
Y& #/09#(2 0& 4(%. 02).4 04 '/4]
#14% 8 ) 02).4 0&
%84 )
8 8
%84 .
2%- 0%. /#14% 02).4 ,%6%, ,6 ,)6%3 & 0/).43 04 0%.
0%.
2%452.

2%-
2%- &TSTQD 3DS NM !LRSQ@C #0#

2%- NQHFHM@K BNCD AX 0DSD 7GHSD

2%- ONOTK@Q #NLOTSHMF 7DDJKX ITFTRS
2%-

2%- 4XODC @MC BNQQDBSDC AX

2%- &Q@MBDRBN &HNQDMSHMH NM *TMD
2%- 2DSQN-@F@YHMD 7NQKC *TKX

29%-

39-"/, 1&4%2

2%- 500DQ B@RD BG@QR

Se9="1,
39-"/,
Fe="1,
Se9="1,
39-"/,
Fe="1,
Se9="1,
39-"/,
Fe="1,
Se9="1,
39-"/,
Fe="1,
Se9="1,
39-"/,
Fe="1,
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39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
2%- ,NVDQ B@RD BG@QR
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
2%- .TLADQR
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
39-"1,
2%452.

2%- ).42]
-1$%
IS 1)%. 3#2 #
0%.

&12 )
I #14%
I #14%
0%.

&12 )

I #14%
I H#14%
#14%
I H#14%
I H#14%
I #14%
I H#14%
I H#14%
I H#14%
I H#14%
I H#14%
&12 )

2%452.

4/

4/

4/

%84 )
02).4 !,)%. !441#+

02).4

&Q@MBDRBN &HNKDMSHM

%84 ) #,3

02).4
02).4
02).4
02).4
02).4
02).
02).
02).
02).
02).
02).

IO O NG NG NN

/ITQ OK@MDS HR CXHMF
/TQ RODBHDR HR HM C@MFDQ
/ITQ ETSTQD HR HM C@MFDQ
/TQ NMKX OTQONRD HR@XTQUH
7G@SDUDQ SGD BNRS

7D CN MNS V@MS SN NHDSOE BQ
7D CN MNS V@MS SNNRDSIEBQ
7D V@OMS SGD %@QSG
7G@SDUDQ SGD BNRS
7G@SDUDQ SGD BNRS

4GHR LD@MR 7!2

%84 )
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2 .2753)8(7.32 73 *::
o sH

4&57
g

Wkivduwlfoluveisshduhgtq Elwsodaisdjhv #g#&/hswhpehut

53451 2TIO<>0D> K<MN@M

Lg#olgjxlvwlfv#dqg#frpsxwhu#vflngfh#wkh#whup#
Y%sduvlgj%#ru#pruh#irupdoo|/#%yv|qwdfwlfdo#dgdo|vivdoe/#lv#
wkh#surfhvv#ri#dqdol}lgj#d#vhixhgfh#ri#v|perov#
+wrnhqv,#ru#zrugv#wri#ghwhuplgh#wkh#frgjuxhgfh#ri#
wkh#judppdwlfdo#vwuxfwxuh#lg#uhodwlrg#wr#d#jlyhg#
%irupdo#judppdu%1#Pruh#lg#ghwdlo/#d#sduvhu#lv#rgh#ri#
wkh#frpsrghgqwv#ri#dg#%lgwhusuhwhu%#+ru#%frpslohu%,#
dgg#lvixvhg#wrtkhfn#wkh#v|qwdfwlfdo#fruuhfwghvv#ri

Diwh#ivkhidsshwlithuti #ivksuhylrxv #vxwruldégxeolvkhghq #
Ivwxh#b3#i #JP#lqg#zkifk #HohgkvHvih{soruht#vkiedvifv #i #
odagjxdjh/ #hiodhrz #hjlg #vitlgdo|th#g#uhdwhéghswiéivkii
srzhu #i HOUh{{#/fulswligj1#Dwivkrurxjko| Hooxvwudwiitkdw
ghwhuplghgiwkhvxithvy #ri #UH[[ #+dqgiwkhuhiru#DU{{, #
zdv #vkrdfwsivkdviwirxog sivuxagehiidoxh#praj  HvkRprvw #

glyhuvh#dssolfdwlrqvidqg/#vigth #hyhu|wklgj#v#edvhg#rg #
h«hfwlyr#lgwhuOsurfhvefrppxglfdwlrqv/  #wiv#ghfhvvdu| #
wikdyh#rqvwuxfwwitleohivid/ipsoli| #lgg#rupdwHvkigsxw?2
rXwsxw#rzv  #veduulyovwidHdvwdggth®flhgwHydolgdwlrdi #
wkhtvh{wilVkdw#zk| #pdqdjlgj #wulgjvH1lhidoskdgxphulf #
vhixhgfhv #ri #kdudfwhuwtuhdgilg#lgsxw#ru#surgxthg #lg#
rxwsxw/#lv#rgh#ri#DUh{{*v#vwuhgjwkv1l

Iru #vkhsxusrvhy #i #xu#lvixwirg/ #h #loahrz #qwurgxfth#
vrph #dgjxdjh #gvwuxfwlrqeahodwhityrwulgipdqdjihphqw #
wkdvzloagtloorzkvavrfuhdwhgi#devroxwheaplglpdo, #ov|qwdfw
sduvhu%#+vhh#er{,1

1@SS <I? NOMDIBN

WkH#evroxwhpsruwdgfh #lyhq #vitwulgjvie| #vkefuhdwruw
dgg#uwikvhuvti $Hdagjxdjh #vH#ohduiurp #vkhtxdgwliwlEog#
txdolw|#ri #wkgvwuxfwlrgeiwkdefdg #eh#xvhg#wripdgdih #
wkhpBLg#DU{{#zh #fdq #kdyh/#iru #h{dpsoh/#frqvwuxfww#

%DBPM@
Sdjh#5;#ri#98

wkh#odgjxdjh#dqg#wr#exlog#lwv#gdwd#vwuxfwxuhvl

fdsdeoh#ri=

Ohglwabfrpsunvy #vwiftolvw” Slipsuhvvhy #wkivwulgjte| #
uhprylgj #wkhfkdudfwhuwdq#wkYeolviuip #%ovwuiRivkhg
Igvwuxfwlrgwghddiziwk#ghohwlgjigvhuwlgjru#ryhuodsslqj #
vwulgjv#rugtsduwv#ri#wkhp>

O4rpsduh= #6frpsduh+vwudbwu5, #hwhuplghwvkhsrviwlrg #
iurp #zklfk #wkhawzr#vwulgjwgl<huBRwkhélgvwuxiwlrgeg#
wkivefodvviirqwurotizkhwkhutd#vwulgiv#dag#deeuhyldwlirgt

ri#dgrwkhu#ru#zkhwkhu#d#vwulgj#ivifrgwdlghg#lg#dgrwkhu>

OHrupdw=h{wudfdrgh #vwulgiiurp #dgrwkhuiWkifdwhijru| #
IgfoxghvAwkoeohiwdqg#%ouljkwigvwuxiwlrgelyhq #g#wkht
iroorzlgj#h{dpsohv>

Otzrun #luhfwoltq Hvkizrugv=£zrugv+vwuBhwhuplghwivk
gxpehu #ri #zrugv #rqwdlghg #Ag#%vwuddzruglggh{+vwe, %6
ghwhuplghwtwkhsrviwlrg #urp #kifk #vkgOwlkzrug #wduvidy
lg#YovwiZkloh#%zrug+vwu/gigt{wudfwiwkhizrug #%q#urp #
wkh#vwulgj#%vwu%1

Wkhdtvkhulv#d#sduwlfxodéfrppdgg/%sduvh%/#zkifk #kdv#
vr#pdq| #dujxphgwv#wkdwwifdqg #shuirup #pdq| #ri #wkht
ixgfwlrqv # mxviv phqwlrghg# e| # xvlqgj # xvhuOgh-qdeot
%whpsodwhiéialvuhdwolidflolwdwhivkhikvxdaphfkdglvp  #
wkdwlqyroyhv# uhdglgj # wkh# doskdgxphulf #vhitxhgth #ri #
fkdudfwhu dgg# Iw# vxevhtxhqw# hoderudwlrdt dqg#
ghfrpsrviwirg  #gwrivkhgovljgl-fdqwisduwsti #vkivhgwhagfhl
Logvrwdéikpdgxdo#oXvigibUh{{#q AvkHDpljd%#Hhqwlirghg #
lg# wkH# suhylrxv # duwlfolf uhsruwet ryhu# wkluwg ixgfwlrgv #
dydlodeoh#rqgo|#wri#th«hfwlyho|#pdqgdjh#vwulgjvl

OhwHywduligrz #zlwk#rrph #h{dpsohv#lgvwuxfwirgdg#nkh
er{, #wrfehwwhioduli|#zkdwikdv#mxwehhg#h{suhvwhg¥ o#
wkhvhh{dpsohv#h #vvxph #ru#/lpsolfiw| #vkdvzh tkdyh#vrt
surfhvv #d#vwulgjpwkdzh #douhdgfinqrz #weeh#frpsrvhg  #
ri#twzr#zrugvi#+zh#zloo#wkhqg#vhh#zk|, 1#

3C@ "JPIO AJM 5(" DW@LOKD
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wiph#zlogtihpryh #vkhtrsdfh #vkdezhsdudwhtivk#vzr#zrugv #
4ANDIB OC@ @S<HKG@N zlwklg#wkh#vwulgjl

Dv#uhsruwhg#lg#wkh#duwlfoh#rg#gxpehu#6/#wr#xvh#wiRbgruh #vrskivwlfdwhgtzd| #wrth{wudféwrr#pdq| #vsdfhv #

h{dpsohv#|rxitkdyh#writvdyh#wkh#viulswH#aHWh{WHPIgh#IGE wiswulqpziwkrxwikvig #ivkivhtxhafh #i #lgjoh#xrwhy #

I 0, 0,
wkh#irupdw#%qdphbvfulswluh{{%1#Wr#odxqfk#wkh#y fur'ﬁ%v%bhqwquhg Aviweipelgh #wkhinh|zrug #6sduvhiswke

mxvw#w|sh#iurp#vkhoo#%Au{#qdphbviulswluh{{%#ru#pru ) _
vipso|/#%Auf#qdphbvfulswo1 wkhtdujxphgw #%ydud/ki#dujxphgw #vshfl-hv #wkdewkh#
zrug #iwhépoydudettiyduldeoktqgvkdwloswkhuzrugy #luhé

OTKK OGQ@RD Igvwhdgiwk#%whpsodwiwiteh#xvhg#wrfglylgh#wkvwulgj

UDQA KDES OGQ@RD HMCDW O G Q @dsvh#yhul#zrug #{wudfwhgh{thsw#vktiodwiuhpdiglaj #
M@LD QHFGS OGQ@RD KDMFSGGQ@R grug/ #hpryhv Avkhzklwhisdfhy #hiruh #lgg#iwhévkhzrug #
HMCDW OGQ@RD Iwvhoigh #exlogixu #prgho #| #pdnlgj #vkhsurjudp #holhyh#

wkdwvkiwulggfrgwdlqv#gh #ruh #rug #vkddiwdfwxdoalv i

Lofvkhflyhg #h{dpsoh/#iwhedftxlulgj #xu#wulgjpziwkHvkh

Y%sxo@¥vdwhphawlqgiwrulgjAwig#wkti®eskudvh#gduldeot DW @ LOKD

zh #lylgh#wie| #iwvljglgj Avkhuwsduvéi Avkibwulgj-vohiveeO TKK OGQ @RD

wrwkH#9%yhuesgduldeokdqg#wkivhirgg #+%ulikwiaywkit © @ QRD TOODQ U@Q OGQ@RD UDQA OGQ
%qdphoyduldeorVkHiglylvirg #vipdgh #vwxplg) #vkdwvkt M@LD  OGQ@RD

wzr#zrugv #duhtvhsdudwhdge| #d#vsdfh/ #zkrvh #srviwlirq Ag#

wkikwulgfivighwhuplghdie| #vkigelggh{dwdwhphaw Bk Zkdwitkdsshqv #g#vkivfdvh Avavkddxu #/hqwhgfriviihdgig#
vwulgjiviwkhuhiru#%ewdmtursh¥%#irxu #wzr #yduldeohizlogt 1asxwélagAqvhuwhdg#vkiyduldeotbskudvhaosxeskudvh% i

dvvxph#wkh#ydoxhv#ri=# Lwv#wkhafrgyhuwhgtwrixsshufdvh #+%sduvixsshu%#dqg#
wkh#uwwizrug #Aveh{wudfwhgdgg#dvvljghg #wrwkiyduldeolt
UDQA 4!+% @MC M@LDt 2/0% %yhuedlgfh #oskudvhiiv#dovitwkhitvhfrqg #sdudphwhei #

wkhsdwwhugwgrxog #jrz #rqwdlg #lotivkiihvedi Avkitwulgjit

Uhphpehu Ho#dfw/vkdwvkigesxodmdwhphavivkruwaru # 1afoxglai#wkh#vsdfh#ehwzhhg#wkh#wzr#zrugvl
%sduviksshu#sxootiqgdxwrpdwifdoofrayhuwvivkibwulgp El #avhuwlgggsvklugyduldeokweeh#rvw Avkivhfrag #rug #
wrixsshufdvhl dovrtuhpryhv #qzdgwhgtzklwhvsdfh 1# giwkhqg/iru Ak

WkHivdph #lghqwlifdétuhvxotfdq #eh#rewdlghgtipxfk #pruh # vdnh¥ri #fodulwwkhtskudvh#rqwhawilv#dvvljghg #witwki#
hdvlo|#xvigj#d#%whpsodwh%=## yduldeoh#%qdph%/#dowkrxjk#wkIv#zrxog#grw#eh#ghfhvvdu|
Hit
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O@QRD TOODQ OTKK UDQA M@LD

Ohw*v#grz#orrn#dw#rwkhu#h{dpsohv#xvlgj#wkh#whpsodwhv
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zkhuh#vkHvhpsodwiirqviviwy #i #vkivhtxhgfh= #6yduldeots R @ XA MSDM@LOM@FDENQ@W@LOKD@MKTB @

“#yduldeoh5HQrwHAkdwiwkiwzr #yduldeohi+igpwkhifrgh # H Q D KKH
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vsdfh #hgforvhg #g#vigjoh#txrwdwlrg #pdunv#wkdwidvituxgt R @ X INTR@XNT@ QDM@ LD @FDXD@ QWK C

Dwirx #dq #hhtzkhq #dxqfklgj #vkisurjudp/ #khg DUh{#
Ivizdiwlgj #Hru #osxwig#vkhfrqvroh/ ##/ipsoh#eodqrblghtv
glvsod|hgl

Riwhg#krzhyhu #wilv#pruh #%xvhuOiulhqgofdertglvsod|#d#
Y%surpswiruth{dpsoh #£oA%ivvhaokxvhusivkdevkh pxvw
w|sh#vrphwklgjl #Wk#fdq #eh#grgh #zlwk#wk#RSWLRQGY
SURPSW#vwdwhphqw#dv#iroorzv=
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O@QRD OTKK M@LD @FD
R@X ONTR@XNT@QDM@LD @FDXD@ QWKC

D#vilpsoh#sduvhu#writsod|#zlwk

DuiivkIvsrigw/skgohwrx #lubirqg #i #urjudpplgj  #dgjxdjhv #
iru#rxu #zq #vdnhi#rx #zlogeh#vwduwldivehwieruhg#dgg/#
vigfh #xu #rwwr#rqwlgxhv Avieh#oeUhphpehukhq #rpsxwlgj #
zdv #ixqBY%izk| #Hrwisxwirph #i #vkhvigrwirgy #gwrsudfwlfh#
e|#kdylqgj#ixqB

Shuvrgdooft *yhtlozd|v#hhgiel) #dg#i Avh{wxddgyhqwxuh#
hyhuwlqfh ##s0d|hg#eWidfrrxqwisziwk#d#ulhqg* vy LF53 D v
[rx #pd| #uhfdogtvkiehdxwii #vkrvhgdphy #zdv #vkdivkh]#
wrogti #zruogvHvkdwvrr#vkdsh#gluhfwoig#rxu #khdgv#dgg#
wkhléblplwzdv #nmxviiku #pdjlgdwirgl #eWkrxqwAtihfrxqwhg#

VGDM OGQ@RD 15)4 SGDM CN

UDQA 15)4 M@LD

DMC

VGDM OGQ@RD 6/# SGDM CN
UDQA 6/# M@LD

DMC

NSGDQVHIRRDX CNM SMCDQRS@RQE@F@HM
DMC

HE VNQCR SGDM CN
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QDSTQM

wkhit h{sorudwlrg# ri # d# jkrvw # fdvwollt Ig# vhdufk# ri # wki# WkHxeurxwlghivighqwl=hge| #lg#qlwldéoeodehdPb Sduvhu#%,
%Frxqwi# Gudfxodfi #rxuvh, #dgg#wkRoqdyljdwlrg¥%zliwklg# wkdvhuyhwerwk#dvivkiigdph #i #wvkvxesurjudp #dgg#dv#
wkhjdph #zdv #duulhghrxwie| #Fhqwhulgjvipsoh#vwuxfwxuhg wkhorjlfdo #dgguhvwi A#uhihuhgfhéiru #wkhfdodie| #wkHpdlq #

vhawhgfhwvig#avkuveh{dpsoh #i Avkiuwlfolvkhgfdph #

surjudp#dqg#hqgv#ziwk#wkh#%uhwxuq%#vwdwhphqwl

%]run%ai #nv qirfrp qg#yhu|wklgj#hovizhgwaqwr# WKkhtorjlf #ri #wki#urxwlgh#uh-hfwwi#zkdw#kdv#ehhg#vdlg#
] i #vkodwidqirfrp  #dgg#hyhu|wklgj#hoviizhqwi Khtorjlf #ri #wkl Igh#uh-hfwwtzkdwi#kdv#ehhg#vdl

wkHt edfnjurxqg  # “vhhét skrwr'/ # vigfh # Lqirfrp*v  # viqwd{#
dgdo|}huv#frxog#sduvh#wzriolghv#ritwh{w1111

Zlwkrxwtzdqwlgj #veorxqw #xu skhdgv/gkrzhyhu #vkdanvdvig

suhylrxvol/#wkhuhiruh=

Ot li #wkHtvwulgjtfrqwdlgv#dwit ohdviirgh #zrug #+%kzrugv #
+skudvh,@4%ykhsurjudp #khfnv #itwivagAvkHdIve #hqrzq #
lqglylgxdo#rppdqgvl A givkivtdvh #vkifrppdag  #Avitivvljghg #

DU{{#dqg#lwwisrzhuixo #vwulgjpdgdjhphgw #gvwuxfwlrgw# wivkiyduldeooyhuestkhuzivhigthuurdphvvdjh #v#ihwxughg>

zh #dq #zulwhtxu Holwwisid uvhddggtod vk rxggdwlrqv #Hru #

O Avkéwulgivaivzr#zrugv/ #urfhhg Avidwwglylvirg #vlouhdgt

zkdwizloghyhqwxdoddh#xu fdph #gjlgh #ru Aivh{wxdégyhqwxuhv$ looxvwudwhg#lg#wkh#rshqlgj#ri#wkh#duwlfohl

Vxssrvh #zh #ghhg#wrdvvxh#rppdggyv  #witrxu #wh{sdydwdtt
dqg#kdyh#ghflghg #vkdwvkhvifrppdagy  #dq #qo| #eh#g#vk
irup #i #oyhuedu#oyhue.qdph%#Rxussduvhuizlogtvkhuhirub#
kdyh#vrihvshiwivkhvitixohvtdgg#zlogedvifdoovdnifduh#i #
glylglaj #wkh#tvwulgi lqwrt lwvt frpsrghqwy/  # dxwrpdwlfdoot#
h{foxglgj # hpsw|# vwulgjw# +gxa fropdag$, # dgg# wkrvhi
frqwdlglgj #pruh #vkddivzrizrugv #vavkhubig rgrgvivwhow
zlwk#wkh#uxohv#ri#wkh#lyhg#%judppdu%l

Vr#ohw*v#orrn#dw#wkh#iroorzlgj#vxesurjudpph=
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Zh tpxvwiedvifdoofgrwhivzr #ivklgjv=uvwehfdxvh #gDUh{{#
wkhtyduldeoh¥iduhoredo/#vkdwv/#dffhvvieoh#e| #dg|rgh #dwit
dq| #wlphMi#vkivwulgpivrpsrvhg — #i #d#vigjoh#zrug/ #vkh#
vxeurxwlghilovrgvdnhiduh#i #ihvhwwidjvkhyduldeokoqdph%
vr #vHgrwivivulijhu#ehkdylruv #grwgirunvhhg#e| #xu Horjlf> #
pruhryhu #vkhsduvhufrxog #lovrgluhfwoltqyrnh #vkhdfwlirgy#
wrteh#shuiruphg #rgfh #wkivwulgpivighflskhuhg/ #exwizh #
fkrvh#wr#nhhs#wkh#wzriwklgjv#frgfhswxdoo|#vhsdudwhl

DuitvkIvsriqwitxu #/|qwd{#igdo|thuttvitihdg| #iviiehikvhg#zlwklg#
wkh#pdlq #frgh #zkifk #frxog #orrn#olnwkH#iroorzlgj #dqg#
zkIfk/ #dowkrxjk #grwtgluhfwoRuhodwhigvrwkFisurfhvvigj #ri #
vwulgjv/#kdv#ehhg#lgvhuwhg#iru#wkh#vdnh#ri#fodulw|1#
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VGDM UDQA ,)34 SGDM B@KK ,HRS lkrsh #ivkivtduwlfolkdvivkrza #rz #xfk #xq#zrunlgj #lwk#
VGDM UDQA 6/# SGDM B@KK 6NB @ AwmKI@#RI+hizZIwk#vkhvipsoh#vh#i #ddhz Aguwuxfwlrgw
NSGDQVHRIDX) CNM SMNWG@BSLD@ M Rzh #kdyh#g#dfw#fundwhgirxu #-uvwsduvhuizklifk #rxog #eh#
[[ UDQA uh-~ghg#dqg#hgkdgfhg#lg~qlwholl
DMC Litwkduhdglgj #udgxdoofpdgh #rx #zdawinvih{kxph #rph #
rogivh{wxddgyhgwxuhivkblgnwtviivkthqo#i #vkisdjhv #loa#
Dwdq #eh#vhhofiurp #wkRfrgh/ #qfh #wkivwulgikdviehha# eh#yhu|#xvhixo#Krzhyhu #grg*w#plvv #wkitgh{wsvvxhv#i #
uhdgtg#gsxwilgg#igdo|thg#vkdgnwivegxu #duvhughshaglaj # UhwurPdjd}gh #dviwkRoeSurjudpplaj #Iwk#DU{%8vhiwlirg#
rq #vkhgydoxhi #vkhiyduldeokoyhueivk it xeurxwlghizlogeh# |vierxwHvitvdniqg #vkHtsshdudafh#i #6Jdph#Frglaj #lwk#
Igyrnhg/ #srvvleo| #dvvlgj Advid#sdudphwheivkiydoxi#i #vki# DUN{{9AGhhsH#grzal1¥gr #rx #uhphpehu#zkhg #rpsxwlgj #
yduldeoh#%qdph%.1 zdv#ixgB
QrwhivkditoAvkfdvh #i #6JR%vkHExuuhqubrviwlrg #frqwdlghg#  Kdyh#ixg$
lg#vkHgduldeokpoSrv¥ivrehiksgdwhgizlogtovrehisdvvhgved
wkHgdyljdwlrg #urxwlgrdg#dgglwlrgtvvk#oezkhuh%-hj=#0R #
QRUWK, 1 T(I+(.&1 /'8

"JISGPNDJIN O0#Iru#wkh#wh{wxdo#dgyhqwxuhv#ri#Vfrww#Dgdpv#ylviw=
kwws=22zzz1pvdgdpvlfrp2lggh{lkwp

. ) O0#Iru#wkh#wh{wxdo#dgyhqwxuhv#ri#Lqirfrp#ylviw=
WkHisureohp #ri #irupdwwlgj#wkBgsxw2rxwsxwvidviroghdvi kwws=22zzz1lgirfrpOlilruj2jdphv2jdphvikwpo

wkhfrpsxwhu #iwvheiehlqj #lgwipdwhaffrqgdwxuhg#zlwkiwki# | 0#Iru#%]RUNY%#+PVOGRYV #ylviw#wkh#Lgirfrp#zheviwh=
uhdvrg#zk| #rpsxwhuv #huh#uhdwhghvkdwvvikhosroyht kwws=§222|fllqirfrpOIilrungrzqordng
grzqordgvlkwpo
sureohpv#txlfno|#dqg#h«hfwlyho|1 O#Iru#%]RUN6#ra#Dplidylviw=
Dvizh #kdyh#vhhgizlwk#DUh{{#wvkI¥sureohp #yluwxdosfrhv # kwws=22zzz1ohprqdpljd1frp2
grwih{lvw#jlyhq #wkhtgxpehu #srzhu #dgg#-h{lelolw|#ri #wkH | O#Iru#Dpljd#hpxodwruv#ylviw=

lqvwuxfwlrqu#wkdwi#ghdo#ziwk#vwulgjv#igwklviodgjxdjhl - kwws=22zzz1dpljdiruhyhulfrp2
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(I1OMJ?P>0DJI zkhq ##zdv #i#klog#lqgixvhgawiru #pdq| #hduvi#q #vkHSFH
Odv¥iprgwk/ #zh #vdz #idgAgwurgxiwlrgtvewk R olyhw53/ # wrr/ sexwiladp #grwiyhu|#rqg #i AwdaDgadvvhpeohut/xiwhiru #
dridwkhishfxolduspdfkigh #urp #<;5 #4 #Zh #rshqwirph # wki];334 #dv #ydlodechiru #vk#P53/ #exwkdqgolgj #odujhw
wiph#glvixwlgj #vkfkdudfwhulvwifsdqg#vktxluny #i #vk surmhfwsg#dvvhpeo| #ivariwhopwhglrxvixpehuvrph - #dgg#

Surihvvilrgdo#Frpsxwhu #RshudwlgV |vwhp#ru#SFRY Wk
duwlfolghvfulehv#krz #wixvh#d#rpsdudwlyho| #prghuq ##
frpslohu #vshfl-fdoo|##yhuvirg#i BFF, #vighyhorstriwzduh#
iruf#wl

Rqh#ri #wkhidgydawdjhvri #h{sorlwlqgj #prghuq #rpsxwhuv #
dgg#nrrovwvesurjudp  #ylqwdjh#frpsxwhuv #v#vkdezh #orz #
kdyh#hdxwlixévh{dhglwruvih{fhoohgwrpsiohuv #lqgHh®flhqw#
odgjxdjhv1#D#sxulviitpd| #dujxh #wkdewkRwuxided<;3*wt
h{shulhgfh%#pd| #eh#orvwitexwtwkilv#frpshqvdwhg #e| #
frxqwohww# dgydqwdjhv# hvshfldoo}# iru# uhodwlyhi|odujh#
surmhfwviLopivkibdwithz #rqwkv/ #kdyh#kvhg#vkivéissurdfk #
iru #ghyhorslgj Avh{w0dgyhqwxult¥dyh#hhgitleoriveth{soriwg#
wkhisruwdelolwiri #wkF#odgjxdjh/ #wdujhwlgiv|vwhpv#dv#
gl«huhqutlviivkhi¥Igfodiug] #/shfwuxp#lqg#vkiRolyhwiis3 #
zlwk#doprvw#wkh#vdph#vrxufh#rghl

Lzlogghvfuleh#g#vkivbuwlfotkrz #vefurvvOfrpsloh  #ru HvkH
P53 #q#-#q ##Xgl{OolnHrshudwlqj #/vwhp #xfk #HvEOIgx{#

wkhfrgh #AvHgrwisruwdeolthyhgdli#rgh #dq #srvvieo| #zulwh#
h{wuhpho|#frpsdfw#dqg#h®flhqw#surjudpvl

lurp #AvkHprghug #huvshfwlyhivkhE#urjudpplg)  #dgjxdjh #

r«huv#d#irrg  #wudghOr#&ehwzhhgith{hfxwirg #vshhg/#hdvh#

ri #rglgj #qg#yhudoth®flhgf| #q Wlplwhdpdfkighv/ #hlgj #

d#uhpdundeolt h®flhqw# frpslohg #odgjxdjhl # L# zloa# qrw

ghvfuleh#&huhsvkwuhagjwkidggslwidoati #vkRF#Hdagjxdjh #

+pdq| #ihvrxufhv #qgavxwruldeétuhitlydlodeotiq AvkHEqwhughiv
iru #wkdw#exwiprghuqg #rpslohuv #vdujhwlgg;0 #dqg#490elvt

surfhvvruv #h{lvw#Vkhviduhiru h{dpsoh #vk#fo8 #ru HvkH#

9835/#wkHh;;gn #ru#vkH];3/ #hwflitu #wvkHRolyhwiR53/ #
pxfk #zrun #kdv#ehhg#grgh Ag#vkivgluhfwirg#e| #kulvwidet

Jurhvvohutyhu#hyhudghduvEKh#uhdwhgti#/huvirq#i #FF #

51<ghglfdwhgtwrtwkilor] #];334 #surfhvvru #dqg#SFRV#
iurp #d#frpslohu #ruljlqdoo| #sxwiwrihwkhuflq#d<<; #e| #wkHt

hFrv #urxs #wkhesduwi#i #JhgKdw #&KIv#zrun #afoxghg# QX #

elgxwlov#dv#zhoo#dv#ghzolel

ru#pdfRV1##gr #Hgrwtkdyh#da| #lggrzv  #pdfkigh #durxqg/# JFF #51<#grhv #grwivxssruwidotwkiiehookdag#zkivwohvri #
exwiHvklgrmvkddiru Avkdwshudwlgj #/|vwhp/#urjudpv #xtk # uhfhgwiwdggdugiru #F#qg#E../  sxwiwiviwlatyhu|ghfhawi
PlgdZ #u#F|jizlg #pd| #Heh#xvhixoHD#rgyhglhgw#wudwhif frpslohu #pxfk #ruh #srzhuixo #vkddivkhtuljlgdo #PIfurvriw #

Ivivrkdyh#q Avkighyhorslgj #pdfkigh #rwki#rpsiohu #lgg#
dagthpxodwrdtixqqlgj #ru thdfk #sodwirup BVkHeihtxluhg#vrrow
+};n0sfrv #JFF/ #p53glvn/ #PDPH, #pxvw#eh#grzqordghg #
dag#g#rph #dvhvfexlowurp #rxufhv/ #r #krsh #rx #loet
grw#eh#sxwitr«#e|[#wklgjvivxtk#dv#IQX#pdnhl

Wkivduwlfolv#ujdqlthg #viroorzvid#zlosvwdulig| #eulh-| #
ghvfulelgj #wkhfrpslohu #qg#vkiP DPH#hpxodwruiru #vkh
P531#Wkhgit#zloahkrz #krz #vekvh#vkhp#vifrpsioh #dgg#
uxgiwrph #qwurgxfwru|th{dpsohvi##loghqdootylvixvy krz #
wrvudqvitivkhih{hfxwdeohvtq #vktihdékdugzduh#tlqgrtix ot
wkhp#wvkhuhd#zlod-qdootiglvixvy #d#grqwulyldeh{dpsoh #+d#
vpdoo#udsklf#ghpr,#ehiruh#gudzlgj#vrph#frgfoxvirgvl

3C@ " >MJIJNN >JHKDG@M <1? OC@ @HPORBRNRMFBB

Pdq| # shuvrqdd# frpsxwhuv # ri # wkht 4<;3*v # frxog # eh#

EDVLRtlydlodeotq #vkipdikighl #kulvwlddglvwulexwhinki#
frpslohu #dorqj #zlwk#lwwivrxufhv #iru#pdq| #Xgl{ #v|vwhpv#
rq #kIv#WSHVIWHNS [#dqg#zurwhidg#igwurgxfwru|#duwlfol#
zklfk#lv#dydlodeoh#dw#"6" 1

Rgh#srvvlieoh#wudwhjivitqguwdeévkfrpslohu #vivekvh#gh #
ri Avkkglydlodeoitlqdul #lvwulexwlirgi#Fkulvhlggo#suhsduhgt
sdfndjhv #ru#pdq| #Xq-{ #dyrxuv,/ #u#gluhfwoifrpsioh Hw
iurp #rxufhvl#Rqfh#hyhu|wklgj#vigrgh/ #4rx #/krxog#gvwddio
wkih{hfxwdeohwg#2xvu2orfdo2elgfu#pdnh #xuhtvkdwivkh
fdq #eh#uhdfkhg#yld#xuuhquitvknotisdwk# vk lqvwd ékidv#
vxfthhghg/ #w|slqgj #wkHroorzlgj #frppdqg #vkrxog#|lhog#
wkh#frpslohu#yhuvlrg/#dv#iroorzv=

UDQRHNM

DBNR37SNNKR L Y J

surjudpphg #g#qgh #i #vkhpdg| #DVLEgldohfwitlydlodeohi

WKHERolyhwitP53 #zdv #qr #h{fhswirq #dog#fdph #zlwk#d# Wkhfrpslohu #vxiwhv#frpsrvhg  #i #d#froohfwirg#ri #wrrow
uhdvrgdeo|#rpsohwh#Plfurvriw AgwhusuhwifdoohgEDVLFO wkd#dsshdutidplolduti#rx #duhixvhgawrd FF1AWKhubidub
;3331 Hyhgi #EDVLRzdv #i#Ipsoh#bdajxdjh #ag#dv thdv|# yhuvirqviwvkdwluhghglfdwhgiveERIL sh{hfxwdeohviexwizh #
wrbhdugiwzdv #dlgixoofvorz #g#rph #lwxdwirquPruhryhu # zloggrwikvhavkhp#tq AvkiP5318VkHivrrovghglfdwhgiviSFR\#
Iwizdv #Horwayhu | #rqyhglhgw#ru #orzOohyh#rshudwlirqv/ggrw# vwduw#ziwk#wkh#};n0sfrv#suh-{1

h®flhgw#iru #odujrisurmhfwidqg#hyhuhofolplwhglg#pdq| #

duhdv#i#wduwhgurjudpplaj #Iwk#EDVLErq #| #YLF053¢ Suredeol|#wkbprvw #rayhglhqw#zd| #wrfurvvOghyhors#iru #
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-~qglgj# wkh# oleudulhv# ghhghg# iru# wkhi# surfhvv/# exw# ra# wkh# ehdfk# zlwk# p|# sduhgwv# dgg# L# kdg# eurxjkw# d#
devroxwho|#qrw#frpsolfdwhg/#Dqguh#glg#d#juhdw# mrel#) Z#wr#vshgg#wlph#xgghu#wkh#xpeuhood 1#L wH#zdv#rgh#ri#
Dprgj# rwkhu# wkigjv/# lg# wrgd[*v# yhuvlrqv# ri# wkh# pxowlsohOvfuhhg# rghv/# wkdw# wi|sh# ri# J)Z# wkdw#
UhwurSih#wkh#ghhg#wr#uhfrpsloh#wkh#J) Z#fruh#lvi#qr#  zhuh#deoh#wr#vkrz#gl«huhqw#jdph#iudphv#ghshqglaj#
orgjhu# ghfhvvdul# vigfh# wkiv# frun# Iv# douhdg|#  rg#wkh#ohyho/#wxuglgj#ra#dag#r«#vrph#judskifvri#wkh#
dydlodeoh# |g#wkh# glvwulexwlrg# e|# ghidxow/# exw# dw# withigho# dssursuldwho|1# WKIv# lo# sduwlfxodu# kdg# d# vpdoo#
wiph#rqol#d#udwkhu#rog#yhuvirg#zdv#lgfoxghg# dgg#lgi sludwh#dv#wkh#surwdjrglvw#+vhh#lljxuh#6, #zkr#lg# d#-uvwi
rughu# wr# uxag# wkh# ixoo# Oxfdiv# sdfndjh# Iw# zdv#skdvh# ri# wkh# jdph# kdg# wr# wudqvsruw# d# vhulhv# ri#
ghfhvvdul#wr#frpsloh#hyhu|wkigj#e|#kdqgl#Wkh#ighd#  erpevi# iurp# wkh# sludwhi# vkis# wr# d# fdyh# dorgj# wkh#
ehklgg# p|# Uhwur2RudgjhSih# sdfndjh# dfwxdool# viuhhg#iurp#ohiw#wr# uljkw# dqg# lg#wkh#vhfrqg#rgh#ordg#
frphv# iurp#khuh/##iurp#wkh# ghviuh#wr# txifnoj#dqg# ~ wkh# wuhdvxuhv# vwrohg# iurp# wkh# fdyh# rg# wkh# vkis#
hdvlo|#pdnh# dydlodeoh#wkh# J)Z#vipxodwhg#e|# Oxfd# wudyholgj# iurp# ulikw# wr# ohiw/# vkrzlgj# d# gl<huhqw#

%DBPM<



%DBPM<

viuhhg#iru#hdfk#skdvh#wkdgnv#wr#wkh#iwulfnd#phqudraidn#rghv# L#rzg# LEmxvwiwrrng#writkdgjh#wkhi#-hiviatelw 1
deryhl edvlfdoo|# rqol|# rulhgwhg# wrzdugv# frqurohv/# erwk#
Zhoo/#wkh#tsriqw#lvi#diwhu#d#zkloh#L#zdv#vr#irixwidpreifdxvh# vrph# ri wkhp# L# fdg# surjudp/# dqg# ehfdxvh#
jdph#wkdw# L# olwhudoo|#irujrw# zkhuh# L# zdv# dqg# aktwa#zat wkdqnv# wr# ylghr# jdphv# wkdw# L# glviryhuhg# zkdw# L#
durxqg#ph/#vrfdxjkwixs#lg#wkh#dfwlrgl zdgwhg#wr#gr#lg#olinl

Diwhu# txlwh# vrph# wiph# +L# wklqn# d# frxsoh# ri# krxuv,/# L#

pdqdjhg# wr# ehdw# wkh# jdph/# dffxpxodwlgj# vr# pdq|# P|# -uvw# frqvroh# zdv# dg# Dwdul# 5933# rq# zkIfk# L# vshqw/#
srigwv#wkdw#L#}hurhg#wkh#viruh#dgg#vwrsshgl olnh# pdql# ri# p|# jhghudwlrg/# dg# xqzruwk|# gxpehu# ri#
Uhdftxdlgwhg# zlwk#wkh# ngrzohgjh# ri# uhdolw|/# L# uhdoRhg##sod|lgj1

wkdw# sudfwlfdoo|# doo# wkh# xpeuhood# ghljkeruv# zhuh#

zdwtklqj# ph# zlwk# h{suhvvirgv# ehwzhhqg# wkh# fxulrxvaVkhg/#dv#d#jrrg#suhOwhhqdjhu#L#zdqwhg#wr#xqglggvwdg
dgg# wkh# dpd}hg=# iroorzlqj# wkh# jdph# uk|wkp/# idvwhzkbw#ylghr#jdphv#zhuh#olnh/#zkltk# ohg# ph#d#ihz#|hduv#
dgg# idvwhu# L# kdg# wdnhg# dg# devxug# srvh# rgtoahitwr#glviryhu#wkh#zrgghuixo#zruog#ri#surjudppltj/
ghfnfkdlu# dgg# kdg# vwduwhg# wr# pryh# p|# kdggv# dagkivh#duw#odwhu#ehfdph#pl|#surihvvirq1%

sgjhuv# iudgwlfdoo|/# zlwk# yhu|# idvw# folfnv/# zkIfk#

dwwudfwhg#wkh#dwwhqwlrg#+dgg#frafhuq,# ri#wkrvigd Rket wkdw*v# jrrg1# Zh# wkdgn# rxu# Jirujlr# iru# wkh# ixqq|#
phl1#Wrgd|# vxfk# ehkdylrxu# Iv# grw# vxusulvlgj/#jlyhg# wkldghfgrwh/# wkh# ydoxdeoh# Igwhuylhz# dgg# wkh# Ipsruwdgw#
vrphwlphv# sdwkrorjlfdo# uhodwlrgvkis# zlwk#zrun# grgh/# grgdwhg# wr# wkh# J)Z# frppxglw[# +vhh#
vpduwskrghv/# exw# dw# wkh# wlph# L# vhulrxvo|# ubptuti# 7# dgo# 8,1# Qrz# wkh# urdg# pds# frqwlgxhv# zlwk#
vrphrgh# wkurzlgj# d# exfnhw# ri# zdwhu# dw# ph# wr# pdniwkhu#fxulrxv#dqg#gholflrxv#vwrsvl

ph#iuhfryhuo111

Dv# iru# wkh# J)Z# froohfwlirg/# L# gr# kdyh# vrph/# L*p# d#

frqvroh# froohfwru# dqg# L*yh# jrw# prvw# ri# wkhp# iurp#
Fkdggho# I# wr# Sod|Vwdwlrg# 7/# exw# L# grg*w# froohdw# J)Z/
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Jdphsod|=#;3(

Pdulrrv#Fhphqw#ldfwru|#+vhh#lljxuh#9, Lw#hperglhv#wkh#vslulw#ri#Jdph#)#Zdwik#dgg#sxwvilwlg
Sxeolvkhu=#kd|hvpdnhu97 d#F971#Zhoo#ghyhorshgl

\hdu=#5353

Jhquh=#Jdph#)#Zdwfk2Sodwirup Orqgjhylw|=#98(

Sodwirup=#Frpprgruh#97 Lw# kdv# wkh# vslulw# iurp# Jdph# )# Zdwfk/# lw# pxvw# nhhs#

[rx# joxhg# wrjhwkhu# iru# d# ihz# plgxwhv1# Rwkhuzlvh# lg#
Lfrqlf1# GI®fxow# wr# —-qg# d# gl<huhqw# zrug# iru# Pdulrfwkh#orgj#uxg#fdg#eh#wlulgj1#
dgg#Jdph#)#Zdwfkl
WKkIv# frgyhuvirg# Iv# edvhg# rg# wkh# ruljlgdo# jdph/#
uhohdvhgt#lg#4<;6#ghyhorshg#iru#Qlgwhqgr#Jdph#)# # & (& 3(&$1 1$341-2
Zdwfk# xqghu# wkh# jxlgdgfh# ri# wkdw# jhglxv# Ixqshli#  ,D>C @ G @
\rnrll
Frqyhuwhg# iru# Jdpher|/# Jdpher|# Dgydqgfh# dqg# Ghdu# uhdghuv/#wkhuh# duh# juhdw# ghzv1# Wkh# Jlj# WIjhuv/#
iru# Qlgwhqgr# GVI# Iv# frquighuhg# rgh# ri# wkh# wkh# sruwdeoh# ylghr# jdphv# wkdw# pdgh# wkh# klvwru|# ri#
vwudgjhvw#jdphv#lg#Pdulr*v#iudgfklvhl wkh#4<<3v/#duh#frplgj#edfnl
Wkh# sod|hu# frqwurov# Pdulr# dw# zrun# lg# d# fhphqw#
idfwrul/# zkhuh# kh# zloo# kdyh# wr# -oo# frgfuhwh# p{huv&Khuh*v#wkh#suhylhz#iurp#%WKkh#Yhujh%=
zlwk#frgfuhwh#idoolgj#iurp#wkh#dvvhpeo|#olghl kwwsv=22zzz1wkhyhujh1frp253532524<25446993:2
\rx# zloo# kdyh# wr# gr# Iw# txIfno|# dgg# zlwkrxw# pdnlgj# kdveurOwljhuOhohfwurglfvOofgOkdggkhogOjdphvO{phqO
wkhp# ryhuzkhop# xqghu# wkh# h|hv# ri# wkh# hpsor|hul# vrglfOwudqviruphuv
Wir# gr# wkIv/# [rx# zloo# ghhg# wr# dfwlydwh# wkh# ohyhuv# rg#
wkuhh# ohyhov# wkdw# zloo# doorz# wkhp# wr# ghvfhqg# Kguur# kdv# dqqrxgfhg# wkdw# wkh|# zloo# eh# dydlodeoh# lg#
wkh#wuxfnl wkh# Xqlwhg# Vwdwhv#vwduwlgj# gh{w#vxpphu#53531# Vwrs$#
WKkiv# FO74# sruw# zdv# pdgh# Ig# Dvvhpeo|# dqg# L# pxvwi/wrs$# Hyhulerg|# vwrsv$# Lw*v# douhdg|# 5353# dqg# Iw*v#
dgplw#lw#pdligwdlgv#wkh#vdph#iudqwlif#vslulw#dv#odswistvxpgd# La# idfw/# wkiv# yhul# iuhvk# ghzv# Iv# gdwhg#

jdphsod|1 Iheuxdu|#53/#53531
Wkh#gl®fxow|#fxuyh#Iv#dozd|v#judgxdo/#dqg# |rx# ohw#Zh# kdyhg*w# wdonhg# |hw# derxw# wkiv# gxh# wr# gdpo#
[rxuvhoi#sod|#sohdvdgwo|l Frylgd<1#Wkhg#lw#doo#ihoo#lqwr#reolylrgl

Idvw# dqg# zhoo# vwuxfwxuhg/# L*p# vxuh# lw# zloo# jlyh/itu#Hohfwurglfv/#sruwdeoh#ylghr#jdphv#wkdw#ehfdph#
jrrg#grvhi#rigixgiwriwkrvh#orrnlgj#iru#d#txIfn#jdph# idprxv#lg#wkh#4<<3v#dqg#ngrzg#lg#Lwdo|#dv# Jlj#WIjhu#
wr#fkdujh#wr#uhod{1 xqiruwxqdwhol|# glg# qrw# duulyh# lg# vxpphu# 53531# Wkh#
Wkh# rqo|# -dz# Iv# reylrxvo|# wkh# uhshwiwlyhghvv# wkdwglwldwlyh# surprwhg# e|# Kdveur# Igfoxghg# irxu# jdphv=#
d«hfwv#joredo# orgjhylw|/# exw# Iw# Iv#wr# eh# frqvighuhg#Vkh# Olwwoh# Phupdlg/# Wudqviruphuv# Jhghudwlirg# 5/# [0
dg#h{fhoohqw#sruw1l Phg#Surmhfw# [#dqg# Vrglf#wkh#Khgjhkrj#61#Wkh|#zhuh#
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errndeoh# e|# JdphVwrs# Ig# wkh# Xglwhg# Vwdwhv# irufuhdw# %Q%B# P|# rslqlrg# Iv=# qrl# Qlqwhqgr# zdv# surxg#
'471<<#hdfk1# Suredeo|#lg# Hxursh# wkh# sulfh# zrxog# derxw#rwkhu#forghv/#lg#idfw#lg#wkh#krxvh# riggwkh#juhdw
kdyh#ehhg#461<<#Hxurl#Dw#wkh#wlph/#wkh#sulfh#ritWe@so# wkhuh# zdv# reylrxvol|# d# Mdsdghvh# sklorvrsk|#wkdw#
jorulrxv#WIljhu# JLIV#zdv#wzhqw|#wkrxvdqg#oluh1#Wkh#thflwhg=#pdunhwlgj#rgo|#uhfdoov#ixuwkhu#pdunhwlgjl
sulfh#ri#twkh#uhpdnh#vhhpv#jrrgl Dw# wkh# wiph/# wkh# Wijhu# yhuvlrqv# zhuh# gxphurxv=#
Vwuhhw# lljkwhu# Grxeoh# Gudjrg/# Jroghg# D{h/#
Qr# lgirupdwlrg# kdg# ehhg# uhohdvhg# uhjduglqj# wkh# Fdvwohydqld/# Urerfrs/# Krrn/# VslghuOPdq/# Edwpdq/#
vdohv#h{sdqvirg#lg#Hxursh/#wkh#r®fldo#qghzv#zrxog# lodvk/#Varz# Zklwh# dgg# wkh# Vhyhg# Gzduiv/# Wkh# Olwwoh#
rgol# eh# surylghg# dw# wkh# wrl# idlu# lg# Qhz# \runl# DWhupdig# dqg# hyhg# d# jdph# ghglfdwhg# wr# Plfkdho#
Pruskhxv# vdlg# lg# wkh# Pdwul{=# %ldwh/# dv# zh# nqrz/#rugdq$# lurp#wkh#hduo|#hljkwlhv#wr# 5336/# wkh# |hdu# ri¢
grhv# qrw# odfn# d# vhaqvh# ri# lurg|1%# Wkh# xsgdwhv# rglvsrvdo/# 4;7# jdphv# zhuh# fuhdwhg/# zklfk# fdg# eh#
wkhvh#jdphv#zhuh#vrrg#ryhuzkhophg#e|#wkh#wudjlf#  frqvxowhg#lg#wkh#fdwdorjxh#ri#wkh#Kdggkhog#Pxvhxp#
ghzv#wkdw#zh#doo#nqrzl zhevlwh=
kwws=22zzz1kdqgkhogpxvhxplfrp2WIljhu2lggh{1kwpo
Lg# wkliv# olgn# wkh# r®fldo# Igirupdwlrg# vr# idu# qrw#
xsgdwhgl# +vhh# lljxuh# :1# Dydlodeoh/# exw#Nljhu#Hohfwurglfv#zdv#irxqghg#lg#d<:#dgg#surgxfhg#

xqiruwxqdwho|#vwloo#iurthg= lwv#OFGv#lgghshgghqwol#xqwlo#4d<<;/#zkhg#lw#mrlghg#wkh#
kwwsv=22q|srvw1frp2535323524<2kdveur0 odujh# Kdveur#idplo|1# Wrgd|/# lg# 5353/# Kdveur# klpvhoi#
eulgjlgj0edfnOehoryhg04<<3vOwr|Owljhu0 vhavhg# wkh# zlghvsuhdg# grvwdojld# iru# wkhvh# vdfuhg#
hohfwurglfvOkdqgOkhogOjdphv2 remhfwv# +dw# ohdvw# iru# xv# dv# froohfwruv,1# Khuh# Iw# Iv

-qdoo|# lg# 5353# wkh# Kdveur# Wijhu# OFG# zdv# eruql#
WiIjhu# Hohfwurglfv# fuhdwhg/# pdq|# |hduv# djr/# dovr# Xgiruwxgdwhol/# Iw# zdv# erug# Ig# d# yhu|# frpsoh{#
wkh# %lxue|%/# wkh# %Jdph# frp%# frqvroh/# wkh#klvwrulfdo# prphqwl# Zh# doo# krsh# wkdw# dg# h«hfwlyh#
Igwhudfwlyh#urerw#%50[O%+edvhg#rg# dxglr#fdvvhwwh y#oxwlrg# zloo# eh# irxqg# djdlquw# wkiv# eorrg|# hsighplf/#
wkh#%UO0]rgh%#dgg#-qdoo|#wklv#olgh#ri#kdqgkhog# Ov@fwkdw# wkh|# fdg# uhvwduw# doo# wkh# zruog*v# st xfwirqv
viplodu# wr# wkh# idprxv# Qlgwhqgr# J)Z1# Wkh# Wijhuv# Ohw# xv# grw# ghvsdlu# hyhu|wklgj# kdv# ehhg# vorzhg#
zhuh#yhu|#vpdoo#frqurohv# ziwk# d# prarikurph#Ofg#  grzg/#wkh# gdpdjh# Iv#juhdw/# wkh# orvwvhv# dqg# sdlg# duh#
glvsod|# dqg# d# wvwxug|# vkhoo=# wkh|# orrhg#pphqvh/# exw# qgrw# hyhu|wkigj# Iv# orvwl# Lg# wkh#
Igghvwuxfwleoh1# Hdfk# frqvroh# zdv# hixlsshg# ziwk# d# phdgwlph/#wr#ghthlyh#wkh#wlph/#L*oo# ohw# |rx#nqrz#ri# d#
vigjoh#ylghr# jdph# zlwk# dwwdfkhg# plgl# vshdnhu#iru# jodprurxv# fxulrviw|=# pdq|# Wijhu# JLIV# duh# shuihfwol#
pxvif# dgg# h«hfwv1# Hujrgrplfdoo|# wkh|# zhuh# zhoo# hpxodwhg# wkdgnv# wr# Mdvrg# Virww# zkr# ziwk# kiv# whdp#
ghvljghg/# wkh# vrolglw|# zdv# xqglvsxwhg/# wkh# dxglr# kdv# pdgh# dydlodeoh# %Kdqggkhog# Kivwru|%/# dg# dufklyh#
zdv# dffhswdeoh/# dqg# wkh# sulth# zdv# frpshwiwlyh1# rg# wkh# zhe# wkdw# doorzv# [rx# wr# hpxodwh# derxw# 93# ri#
Qlgwhaqgr# kdg# irxqg# d# zruwk|# ulydo# lg# wkiv# vhiwruliwkrvh#wiwohv#rg#rxu#eurzvhul
Zloo# wkh# suhvhqfh# ri# WKH# WLIHU# JLIV# lg# wknXikh# surmhfw# Iv# xsgdwhg# iurp# wiph# wr# wiph# zlwk# ghz#
gd|v# kdyh# vwluuhg# xskhdydo# lg# wkh# krxvh# ri#t wkhitiphv/# pdq|#ri# zkIfk# vhhp#wr# eh# dv# shuihfw# dv# wkh#
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ruljlqdo#rghv1#Khuh#lv#wkh#olgn= Orqgjhylw|=#98(

kwwsv=22dufklyhlruj2ghwdlov2kdqgkhogkivwru| Wkh# ohyho# ri# gl®fxow|# Igfuhdvhv# dgg# xqiruwxgdwhol|#
dovri#wkh#ghvliuh#wr#wu|#vrphwklgjhovh1#Exw#ixql

$ "41'$ # /.13(-&

"<MGJ - #@G ,<M /DM<UUDID % 1$ 3'$1% .3'%1 2(,4+ 3.12 -#
$,4+ 3.12

Fxskhdg=#Jdph#dqg#Zdwfk#Hglwlirg ,D>C@G@

Sxeolvkhu=#lqghshqghqw

Ghyhorshu=#VIprg#Ghodyhqqgh/#Dw3plxp/#Khholr Lg# wkh# odvw# Ivvxh# zh# wdonhg# derxw# wkh# eulooldgqw# Ox

Jhquh=#Sodwirup Dgwljqdqr#+dnd#PDGuljdo,1

Sodwirupv=#Zhe Kdyh#|rx#ylviwhg#doo#lwv#ydoxdeoh#olgnv#dgg#fkifnhg#doo

wkh#pdwhuldo#rg#wkh#viwhv#lw#kdv#surylghg#xv#ziwkB
D# wulexwh# wr# d# mhzho# wkdw# Iwvhoi# suryhv# writels#d#ig# h{wudruglgdulo|# yroxplgrxv# mre/# Ivg*w# IwB#
suhflrxv#hpl#+vhh#lljxuh#;, Dpd}igjo|# wkhuh# Iv# vwloo# J)Z# hpxodwlrg# dqg#
WKkiv#zhe#tyhuvirg#ri#Fxskhdg#lv#d#sohdvdgw#vxusulvh#lpxodwlrg# pdwhuldo# rq# wkh# zhe# uhdg|# wr# phhw# rxu#
wr# doo# idqv# ri# J)Z# dqg# wkh# wlwoh# ghyhorshg# elftiwkhu#ghhgvl
PGKU1 Pdph# Iv# suredeo|# wkh# ehvwOngrzqg# hdv|# wr# xvh#
D# jdph# ghyhorshg# zlwk# wkh# Xqlw|# ZheJo# hgjlgh/# sodwirup1#Pd|eh#lw*v#wkh#prvw#irgyhglhqw#fkrifh#hyhul#
zklfk#uhfuhdwhv#rg#|rxu#viuhhg#wkh#w|slfdo#J)Z#ri#  Kh# ghvhuyhv# d# vshfl-f# fkdswhul# L# zloo# suredeol# wdon#
wkh# sdvw# dgg# sxwv# |rx# dw# wkh# khop# ri# wkh# ixqajérxw# Iw# lg# wkh# ixwxuh/# zkhg# d# ghglfdwhg# uhylhz# Iv#
Fxskhdg# judssolgj# zlwk# d# whuuleoh# fduglyrurxv# fuhdwhg/# frpsdulgj# Pdph# wrjhwkhu# zlwk# wkh#
sodqw# wkdw# wkurzv# indwkhuv# wr# mxps# dqg/# dw#sdidhvifxodulwlnv# ri# J)Z# vxtk# dv# xqr®fldo# sruwlgj/#
vdph# wiph/# zloo# wul|# wr# fdswxuh# |rx# zlwk# Iwvibrghv/#udulwlhv/#hwfl
eudqgfkhvl Lg#wkiv#sdudjudsk#L#zloo#rqo|#wdon#derxw#wkh#stvvielolw|
Zhoo# pdgh/#zlwk#ihz#frppdqgv# +uljkw/#ohiw/#rg#wrs# ri# sod|lgj# ziwk# d# J)Z2Kdggkhog# wkurxjk# sodwirupv#
ri#d#nh|#xvhg#iruwkh#vwduwitri#twkh#jdph,#dqg#deryhifighshqghqw#ri#PDPH1

doo#yhul|#sod|deohl ReylIrxvo|#qrw#doo# srvvlelolwlhv=#wklv#idgwdvwIf# zruog# ri#
Zkdw# fdq# L# vd|/# pd|eh# d# olwwoh# prgrwrgrxv/# exwi#d)Z# Iv# fkdgjhdeoh/# vrph# surmhfwv# duh# eruqg/# rwkhuvi#
gh-qglwho|#h«hfwlyhl shulvk/#rwkhuv#duh#phujhg/#iw#liv#h{wudruglgdu|#wr#wklgn#
D# wulexwh# wr# rgh# ri#t wkh# ehvw# uxq*q#t jxq# jdphv# riwtkdw# wkhvh# vpdoo# remhfwv# fdg# hqmr|# vxfk# khdowk# dqg#
wkh#odvw#43#|hduvl h{fhoohgw#iruhvljkw#lg#pdunhwlgj$#+vhh#lljxuh#<,
llgdo#mxgjhphqw Zh# fdg# vwduw# iurp# Uhwursih2UhwurDufk# dexqgdgwol|#
suhvhqw#rg#wkh#zhel
Jdphsod|=#;8( H1j1#ou0jz1#Lw*v# d#vipxodwru#dqg# qrw# dg# hpxtvdivrul# Wk
Vipsoh#dqg#olghdul#Zhoo#ghyhorshgl phdqv# wkdw# wkh# jdphv# |rx# fdg# sod|# zlwk# duh# qrw#
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dfwxdool|#wkh#ruljlgdo#jdphv/#exw#uhfuhdwlrgv#ri#wkh#Ifnh|#Prxvhl

jdphv1#Khuh*v#wkh#olgn= Wul# Iwl# \rx*uh# jrqqd# oryh# Iwl# Ohw*v# khdu# Iw# iru# wkt
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