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1. Introduction
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1.3 Specific Aims
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2. Materials and Methods
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2.2.2 Permutation Test
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3. Results

3.1 Pair-wise correlation between 115Mb and 135Mbo n
chromosome 3
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3.2 Characteristics of highly correlated genes from the Aorta
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3.4 115Mb — 135Mb on chromosome 3 is a region with
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3.5 Some other regions in the genome showed signifi ~ cantly
strong connectivity
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3.6 Varying the threshold for the correlation coeff  icient
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3.7 Analyzing 115Mb — 135Mb on chromosome 3 from CA THGEN
dataset
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3.8 Analyzing 115Mb — 135Mb on chromosome 3 from GD  S1597
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AORTA 20Mb vs GDS1597 20Mb: chr3
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4. Discussion
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4.1 115Mb-135Mb on Chromosome 3

119+ 179+
51 !

| ( | I

G 050/<<! = 5

(7?D ?9

C | |
(

)19E8 5 - I >

9D

119+ 179+



7

)19ES

)19E8

:1/5/8J>

119+ 179+

9E

051/D< !

A" (

/0



* [8)+

- 0/*2 - / 8)
" E% #
- - 5068
3 A) ! A )
I
T )19E8 11 9 ? /0
E ? 1/ /9
)19E8 1C 0 ?1 91
- 70 E 98 E<
5- 9 A" ! I
! A" 119+ 179+
75 % :1>
( >
( 7> JI9E8 5@ 9( 1 /0 :99J>
! I
B 051>5
C ()+" )A" !
" 5)+
| | |
M9/ 9?N5 2 () +"

<0



MO9( 9<N5 () +"

JI9E8 (/1 )2

5 -1 =

( ! T !

MO8(9DN5  1(

5 -
M<0 <7N5 )2
(
4 ( !
( M<? <<N5 6
I 5. 1
Lo
( |
56 !

<1

M71IN5

5C! -1 4

5

MOEN(

)2



4 5
A" (+ 2 1
] 5+ ? I
! + > M<§(
<DN5 + 2( ! A (
M<E 81IN5 2 (
4 A M8/ 88N5 + ?
A
4 M8DNS5 I+ 2 ! !
A # ! 5
@ ( -@/'1(=A@1?D( =-/0( =A@DO | 5-
! A
4  5)L7 #1 M8E( DON5
L7 ! ! MD1IN5S
4 ! (
5
!
)I9E8  (
5 -/ I 1

</



| A , .
L4 M/E( D/ D?N5
(L 2A(2 ( +SL o
|
b ( ( # (
oo ! M/( D9 DDNS5 ) oo
( 2

m 2 # 2 L>M/(D9(DE E/N5 !

10+ 5
@ )+ -
I 058D?< 5@ @
4 F)+" -/ 5
Ny M/EN(
)+
M71INS - ) +" - / 1/+5-
#
5-
# # 5C (! @ 9
4 -/ )+ 5 -

<7



-1
)+
-/ )+"5 -
#
I
-/ ) +'
5
119+ 179+ 7
5@ ! 12:>(
I 058( !
)G(
05?8J5 - !

>5 @

<?

5@

‘Rss™>(

19



%

119+

119+ 179+

<9

1<



4+ &+ 48,

< ! < !

< " #
ME7N5 @ ( <31 ( = 17( =-10( )+
A21C/( L7 ()-R"9() 19/( )2( L 2A( C- 9() 1/ D ("1( )AR?(
=A@1?7D($2 1(=R ( <(++/("@) ( -I( A *D( 7 /8( 2"AL(
"RA1( -+ 1( "CL722( -"/ 1( AL11( A$-1<( "A2( -+ '+10D( @)"/
37 M17( E7 119N5 -
4 | !

5

c G

)19E8 119+ 179+
71 5C !

<<



)A" M11<N5 @  (
119+ 179+ 7
4 5

4.2 The Regions Detected by the Localized Pearson’s
Correlation Test

! 119+ 179+ 7
G (
5 (
I
! 5 ( Ion
( I
5@ 4 ( I
! 1 D(
1905 6 (
F ! F
I : >5 @ 8
I I I > | 5C
! : B 1D>
5 ;0 !
10J

<8



S( 1<%7?+ 97+ i 5 -

C !
I I 51 ]
( 4 ! (
! ! D:>56
I I 5
14 E9 !
5@ ! D:x I
I D:>5 (
! 5 - ! <00#
</+ ; 1057+ 1/5?+5 !
U V! 5@ 4 (
S S
E95 | ! (
1 4 | JO0+ I
5 ( |
14 14 5
I
! B 05095 - 7%119+ 179+
! 56 A" ! 5

<D



A

5 -
! $+ A" 5@ -«
9 E
I B 051>
5- ! 9
40
9& /8)
- &
/8)
+
2 +> A"
1 /09 //8 21 -"97"/
/ D<10< CL
7 1<7 1D? AP
? 1709D AP
9 177 19D 8? @12 -AA 1 CL
9 19< 188 @ "< @ @1D "/ ALR/9 )-L10
< 97 8? AP
< EO 110 AP
D 7<81 AP
D ED 1/< AP
D 1/? 17?9 )
10 D/E AP
10 11/ 17/ @ @2/
11 ?/8 22)/
1? 7<9E AP
1< 7/99 AP
1< <D DD ")+ 8
1E 11?2 AP
/0 [ 7< AP
1 10 ?< )-

<E



! 9.71 B 050D1 M/DNS5 -

7.17 M/DN5 ( :1./9(8 17(
1E 17> # o# M/DN !
4 5
A I ! I )A
5-
I # 9> Il 4
M/ON5 2 C:21>
# # M118 1/7N5 C 8?
4 I
! M1/?N5 @ @1D @ @2/( !
b ! 5 ALR/
! ! ! M1/9 1/DN5
! #1001 ! ! M1/EN5
! A" $+ A" (
!
5
6 4 ! I I
5 I
5@ @ 11 Lo#

80



! ! 1 059 05D5 6

0585 @ 4 ( LII? ! 5"
! )AL dI>( + 1:7/1>

M170N5 7 //57 !

# M11<N5 ?2.D ! #1001
4 M171N5 - ! # !
! I 059
5

4.3 Factor of different results might be Tissue-spe  cific

)19E8 !
[
5 ! ( - A )01
)'<0DD( )<D  (
119+ 179+ 75C (
059J5 - ! 11 5.
2A ! ! 5 .
- 'A )'<0DD ! (
I I 5
- )/01? ! ! ! )/<D

81



! I 4 5
A ( ! )'17ED9 4 5- )17ED9
! (
! )19E8 ! 5
- ! 4 9J
| 5C ( I
)'17ED9 !
! )19E8 4 > 5- !
] 1 4
11 5
4.4 Conclusion
6 I
4 5 ( 4
1 1l 5) |
4 ! I I
I I 5C ( H11
!
5A
(

8/



87



Appendix A

I 119+ 179+

)I9E8 5 C! A"

051> !

A"

87?7



- I~
< N<81111/OH__101</U899
~—
1
—
e)
S ow—~ocooooocoodoocoo—0®& o~ O
m
<
1
o)
B
OO0 000000 ORKROO0OO HO d-®™ O
om
<
—~
= [e)) ()
< 2 oo odo0odHdO O d—~dV®O™
~—
1
—
L 9]
SloH1 0000000 0O d0 - & O
aa)]
o)
B
QO 10000000 JOOOO -H-HN~OO
aa)]
% Ot O~ o o w v (9
o VURKNRADKN -~ QR~Roor~
=
N~ — 0 ™~
CORNMNLILL A A A O@O S
S a
- — —

N~ s
sacErng. oy 5L 5580440
1)+\Ilu N m_ _\I/* A@m/_#_._wn—. Il
—~ ! < 0

89



"A?O/80/11ﬂ100/ — < 0 O
~—~~
1
—
Te)
SCldloo 1 O0OO0OO0OCOWOOOoOOoO — 4 O
[a2]
<
o))
3
oOld|loocooocoocoo~OO0OO0OO O 4+ 0o
m
<
~
< "A?OO<0111ﬂ0001 — N~ O
~~
1
—
To)
Sldloo 1040 0O0OdOoO oo o O O O o
m
o))
3
=ll=lleN=l: e NeolNecNeclloNeNoNe O O o o
m
0
_m_v._ 1O 000000000 O0OO0o O O o o
-
—~
~S O W A O w o
TN &M ~NRQPETQ 404 g © o o~
L - o3 o3
=~ 5 o O N~ I~ - v
~ ~Q 2 Ao J0 ™~ o~
o 1@ T AN -~ ™M W = m/_6 — = uw
= N - 7$A_<7 | vV x Qo
C u7 + = 1~
| ! —~




< |o oOYydgolooooooooooo o
~—
1
—
0
< ©lo O+do0Qoooocoo0oo0oo0oo0o0o0ooo
m
o
B
olo coo¥ooooooooooooo
o0
<
—~
< < |© O YoRooooo0oo0oOd«dHOOH V
~—
1
—
o)
©lo OO0 OWOODOOOOOOOO O O
o0
o
B
olo OO0 O0OWO0OD0OO0OO0O0OO0OO0O0 O OO0 O
o0
% vV O o~ o
o o coo0oo0olRKNKRRRRYLO®
=
- 4 Hddd 400000000000 O
o (nd ~ — -
w - — 4V n Y — 0 A
- = ml@s+?A11D\)1._@_Vlm/
od4F = 1+-_1Ru+*C$$O_7Du.A
N~ [o0] - n\./@A AAQ

88



A"

B 051 A B 0509 B 051 A

B 0509

11

)19ES

/<
/<
/9
/9
17
I

/0

18

18

1<

1/

1/

11

11

"CL72?
) 1/D

+$ 17
-+'+10D

$+")

LC 1708

8L

~++7E

-?
17
)-'1
++/

"2189

"219<



A"

B 051 A B 0509 B 051 A

B 0509

18

11

)19ES

"RA1
$2 1

11
2?77

629

21
A'L11
n 2"19

)+9

L"A1l

)1

9
IE1

-R7
ll@)l

2+1

C)@11



A DA
)19E8
B 0509 B 051 A B 0509 B 051 A
L 2A 1 ? 19 97 0 0 0

)d



Appendix B

| )17ED9  5-
! )19E8 !
$+)A" 5 J9E 5! E8
(1</ 5
| )17ED9
== 78 @ R ?0 LC 1/98 &F1G H5 C H*=
11 2D @ *2078 LC 1777 A 2A 0011E 2"Al >==$%
E 9D @)- 1 G- (%2 86G 2" 7/"7 >55$,
) DO "2 7 L @19 8)5), H)8 >8 (3
S9 D< 0--$ L < 8H'$ 2$3 1 >8 3%
-)H5 " 0 10= G)8- 89 4 /6 $%- >|
11 J, 0): L- 1 A$ -1<" 16 4 -
"1/ 554 O)H *4 1001/D189 /=)1 168-*=
-6 )-17 O)H 2+ 1001/E990 "2"1? 1 $-3
)% 8=) OH-& 1001/E801 )-H) * 1 *$
=(0-1 ( 1$:- 0/G,= 100171118 "2"E ) 1917
=% << )-1 10017//08 "C9 ) 217
=>C " 0 $6 10017/20E )'G,H( 181(
, 12 1@ /92098 )1- - [ 1=)*1
7 119 )86( 5 | ID91E? )1l8- -@
. $% )2"/ )1 ID9JI? "RA7 -CC-
719 )- 560 77ED8? )118 &
. $2 c2/ 50 E0/?< oy 868 %3
7 170 8-K=3 )y "1 22 9D "R/ &6&,:-
7178 8K , cC@-1/ 1/-&) " Q )=)
7 17< H , '0/ &= ( )) $ H5
7 178 1,1 C 21 & &$ ))1= -RA27
7 19< @/ CQ 1 + /D?D LH =
2 $3- 66 /6 F + H-=(, 9&)/
-H '‘c@? 0=+ &H)1, 2 8 9)G =
( -& 4%- G-1H8 &9 , H-=1, OH

D1



Appendix C
!
179+ 7 5-

56

V5

D/

I 119+



References

M1N (55 (35*5:1EE<>5+ ! 5
:9/</>( <DE <E75

M/N 6 (5( (525() ()55(" #3 (+5 5( ( 5( (
5(C  (+5(A ()5C (55(C (550 ( *5 5(*  (575(
(50) (5 ()5 5(L (65'5( ("55(
3 (*5+5:/008>5" # 717 !
# ! 5
:?>(<90 <<75
M7N (5 5( (25 5:/010>52A %
#5 :1>(89 D85
M?N - ,(A5( - ,(25:/001>5% A %
! I' 5 " #1$ 1$ %& 7>(
/<1 /EQO5
MON 2  (5(+ (25 5( ("5'5:1EEE>53 5
# I'$ (% (988 </D5
M<N # ()5( (35(" # ('55() (5 5:/00E>5
I R721 %
5 "1 g :1>(D 195
M8N (+5 :/00E>5 (" ( #
( 5 "1el & :1>(
18 705
MDN (L5( L (C5*5:/00E>5 !
#! 5 )! A>(<7
8/5
MEN (5 "# ("5:/00D>5C ! !
% ! 5

*  #) &% :9>(97D 99/5

MION C (C5(  (L5(2 (C5( (L5(  (*5 /0OD>5"1 1 1
#] I 5 "1$ 4+ :9>( 717 /<5

D7



MIIN  #('5 5(*5( ) ()5 65 :/00D>5

5 (( :8/19>(E1E E/75
MIUN @ (*55(" (55(@ #( 5(2 (25(+ (55 (5
+5( (5(* (L565(- ) (5( (+5'5 ( (A5"5(
)  ()565( ( 5:/00<>5 %
5 1 & :D>( E?E E<15

MI7ZN 2 (25(C # ()5(@ (L525(@ #(5(" (55 ( (-5 5(

@ (5() (+55( (5250 (650 (5 L5C ()5(
@ (5 (™™25(  (+5( (*5(L ( 5(
L (5(+ (*525(+ (525(+ (25(+ ( 5(
A (L5(# (L3() (@5() (+575(- (*3(3  (5(
6 #(5(S (@5(= (*>(=,(-5(  (5( (5 @%(
O (R3(- ) (5(C  (AS"5( ( S( (5(* (L565(
) ()565( (+5'5:/00<>5
5 :811D>( ??? 7?9?75
M1?N O5(L ("5*5( . (5( ()5C (-5(@ ()5(
#(-5(" 1(+5( # (25:/008>5"
P# 4 E:")LE> #1 !
#5 9! - :10>( 10?75
M19N ( 5( ()5() (+5(+ # ( 5)5( ()5:/008>5
" ++"1 -C+"
# 5 . % :11>(/DE9/DEE5
M1<N L ("525:/010>5 D>
w 5 "1 8! 5

M18N  # (+5( (25 5:/00D>5

5 /! ! % :1 ?7>( 1<E 1895
MIDN + (5(+ ("5() (5(- (+5( . (@5( - (25
:1EE8>5 L # 7 10!
D> <./< /85 0& :1/>(1D5

MIEN ) (S535(" ("5 5( L ()5 5:/00E>5
< 4 !

D?



M/ON

M/1N

M//N

M/7N

M/?N

M/9N

M/<N

M/8N

M/DN

)!

)
L5(

1!

#)

6

:9>(?D7 ?DD5

(5(6 (-5

+ (552 (@5("

("5*5:/007>5
2 1$

( 5+5(A
4 5

( 575(
%,

(*5 A5(

(*5 5(

(. #(

4

(*5( A

'5'5( C

:10>( 1E// 1E/85

(*525(6 (+

(-5 *5:/00/>5 @

0 :9<0/>( /7?9 [7T?E5

4 5

(65 S5(
%

11D5

(R5(S

)
)

()s(-
( 5:/009>5C
! | 4

(25(L (S5 5(
2, (+5(

( 5(

:/009>5 A

S ()5)5() (A5 5(" #("5*5(

65(

35(
3(

)5(

1$ &

(+5@5( )

! !
%( :/>(/DI [E05

(525( (5
+ (5(6# (
(55( ('5(
("565( ( 5("
(5C (+5()

(5*5(

()s(+
4
5

( 5(
I 4

7>( 2//5

(@5)5 :/00/>5
:1E>(191/19/05

(+5*5:/009>5

5

# (S5(C (

(*5"5(+

("5 5(

()5:/00<>5

51 (5

525(6
#()s("
(50)

()50)

4

&

(5 5( - (*5 5:009>5

(L5 S5( @

5( ("5 5(*

(5 5(+

(L5

(50
()5(+

D9

(*

5
('5)5( (5(3 (
5(
5 I's$
5 3%
!
/>( E9 10D5
& :/>( 10E

)5(6 ()5 +5(
&  :/>(1/81?15
(LS (+5(

#(*5 25
5

(A5-5(2 ()5

5

(5*5(+ (
55( (5
(@ ()5(2 (L5(
O5(  (5(6 (
(502 (55



(+5 5(3 (*5+5(" #3 (+55( L (65'5: /00?>5
! 27 D! %
'‘A"2) 5 ( 7>(?7<?785
M/EN (*5*5(6 (-5( 4(*5'5( (5(6 (5( ) ()5 5( (5
25 (55(A ()5C (550 (55 (*55(* (5
*5(3 (*5+5( ("5*5(L (65'5( ("5 25(
()5 5:/00<>5 -/ !
5 4 :D>( 17E5
M70N (55( ('525(6 (5(+ (*5 5( (*55( . (
*5@5() ()55( L (65'5:/00E>53 !
7.17/1 I
! # 5 % " <>(99199D5
M7IN 6 (5( (525() ()5 5() (5() (" 5('4 ()5 -5(
()5 5( (55 (™ 5(* (5*5( (¢ (3(
L (65'5(@ (A5*5(" #3 (+5 5( ("5 *5(
3 (*5+5:/00D>5" ! ) +"
! 5 M>(?2?7
?975
M7/N 2 (25:/00D>5 ! ! 5 "1$
+ :7>(1D< 1E75
M77N # ($5( (5(+ (50 ()5( + ( 5*5( (5
5S¢ ("S(A  ("5(2 (5(2  (55(* (5%5( ) # (
5 :/00/>5 # ! !
#! 5 % />(/10/17?5
M7?N @ #()5(+ (+5( . (5(  (5( (@5(" ("5(
(5C  (5(sS ()55  (Os(* # ()5( (-5L5(2, (
$5)5( (35( (5( @ ("5:/001>5 !
C +
1< 17 # 7./85
#1$ :1?>(1/891 /8<95
M79N ()5 5(= (L5)5(6 (=5S5(6 (@5+5( ( +5(- # (5
+5( ()5-5:/00/>5 # !

D<



M7<N

M78N

M7DN

M7EN

M?0N

M?1N

M?/N

M?7N

M??N

/5 I'$ 1"1'2
I$  :9>(D8? D8D5
) (5() ()5*5( ("5 5:1EE<>5 A !
4 A !
5 ! & :8>( <7E <?95
(+5( (5( " ( 5:/009>5) ron
4 5 I 1$ & :10>(2DD5
(*5*5( ()5 5( L (@5 (5 5:/00?7>5
! ) 5
I 5l :1>(E7 EES
* (*B() (25( 2 (65 5:/007>5C !
! ! 5 [+ 11+ (97 <?5
L (5* (5 S# (5:/00<>5 !
4 5 ++$  #$ 1$ ( (
85
(S5( ("5S5(R ("5( ( 565:/009>5 X -/
rol I 4 3) !
:1?>(7109 71175
2 !
# 5 !
! S "S>2 5:1EEO0>5
# &, :[7>(701D 70/?5
@ (5@5( '"(25+5(" (55( + #( 5 5:1EE9>5- !
! 45 )% & :1<>(1188 11D/5
L (*5S5(@ (25(- (25() (*5+5( (+5+5(L  #( 5(
3 (5(L  (25(- #(5( (5R3( (5(= ("5(s (
5(6 (5(s# (=5( (s( (5 (5 (- ("5(Q (
-5( ('5 5:/009>5" ! 5"1%

%

:1>(107 11D5

D8



M?9N (35(  ("5L5(+ ! (5( (5(
(5(L  #(*5( ' (5:/00<>5
! Lo
L 5 3 6%
M?<N 2 (5*%( (*5( (5 5:/007>5+
5 $ *
M?8N " #(*5*5(  (*525( (+565(  (*
/00<>5 21?2( "1( @D #
#
! />(11? 1/15
M?DN 6 (+5( (5( (5 (5(C
5( (*5 5(*5(+ #(*525( A (*525:/001>5"
! 4 !
7 0 :/0>(117</117<85
M?EN (S5( (5(" (5(LW!(AS( (
! 5
/ID?5
MOON 2 (5(S# (5( (S5:/007>5C !
4 !

0:7>(7<D 7895

MOIN ) (5)5( (525() ()5 5(A ()5 5
( 5( ("5*5(3 (*5+5() (
()5 5(  ('525:/00D>5
! " /8>
! 5 #$
MO/N (L5 5(" (5@5( (+5+5(@ ! (5 5(
= (5( ("5:/007>5 !
> I
$$ | :7>( 8/9 8205
MO7N +A (5*5(2 (*5'5( (+525( (5"5( +
" ! I C Al

DD

(50) #(5L5(

:2>(7D1 7DE5

%

:1/>( 18E9 1D075
55 I (5"5
5 "1
()5() (25(= (

51 $ )

C5:/001>5
( :1/>(/8E

5 I 5!

(5C (5 5(
5(L (65 '5(
!
‘E>( 171D 17/D5
("5 L5(

5 #1$

( 5 *5:/00/>5



! ! !
<>(E?1E?D5

MO?N " (5@5(=# (35( (+5@5(2 ( 5)5(
65(@ (C5(  ("5:1EE9>5 -
c |
4 5 I ( :/>(/D8/E85

M99N (*5( (65 5(3 (+5 5( #( 5*5(-# (+5()

BLSC (50 (50  (5C (5(=
+ (525(  (5( (5)5(L (55(-(
- K7>  # )+ A21

S) $$, :9>(?09 7175

MO<N A # ('5(2 (25() (5(@ # (-5
) (55:/00955- C Al

! 5 $
M98N (=5( ! (*5+5( (*5( (5() (
+ (-5( ' ('5 5(*5:/000>5 + =1
( 5
MODN # (565(+ (+55( (+5( (5()
(-5(" (35( ) (5'5:/008>5 | |/
AT> )" 1> (
5 I$ :7<>(/<918 /<9/85
M9EN (55( (5"5:1EE7>5  (
! 790 #

$$ ,:8>(<8E <E75

M<ON ('5+5( (502 (5 (+5(
5( (+5 5(  (*5( ()5 5:1EE7>5
I 4 AT>
5 %&& :<?99>( 989 9D05
M<IN + (5(@ ()5( (25( = (5:/00D

DE

(5 (

(*5(L (

(5(L Ox(

5-5:/007>5

(50) (*5@3(

% 4

:1<>( 98<? 98<D5

( 5(C# ()5(

1>(<1 <95

I (5"5(

1

(

5#!$

(25(L! (50) (

>5'4

1$



! 5 $$ 1§ 1" 19 <>( 217
21/5

M<IN  + (5C5 @ ("5 5:/00/>5

- 5
1S $TI$S % :7>( @7EE ?0<5
M<7N 2 (25( ( 5(+ ( 5( O)s(" (5( ) (5:1EEE>5
‘4 ! !
5 $ 3) 1$# :D>(/D?D /D975
M<?N (5+5(3 ("5+5(Q ()5( ()5 5:1EEE> 5
(4 AT> % !
! 5 2 1 (( (1815
M<9N #(C5-5(" #(+55(" (25 5( (5(L ( 5(" #(+5 25(
('5+5( ) (5-5:/000>5'4
# ! 5% * ( E>(
1/EE 17095
M<<N - (*5( ('5 +5:/009>5 -
% 5 $ 4 :1>(79 805
M<8N @# ()5(L ('5( (=5() #( 5( ( 5:/00<>5 2'- 1
+/ +7? 5
R B 7 :1>(D9 E/5
M<DN ( 5( ($5(A( 5 5(* (*5( ( 5:1EEE>5 -
+ ? !
5 , :<890>( 701 70?5
M<EN L ('5( (=5( (5 @# ()5:009>5 - A
+?
1<:CAL?> +1 5 #$ $$ !1$ ( :11>(?7DD ?7E<5
MBON + (25( (5( (5( (=5(* (5(6 (5(6 (S 5() (65(+ ( 5(
(5(- (-5(* (5(6 (Q5( (5( (65() ( 5:/00D>5 -
+ ? # !
5 4 & :7>(/D1 /D<5

EO



M8IN ) (*5 5(+ ('5*5( (=5(L ()5S5(A ()565( ( *5 S5( " #(65)5

JOOE>5 - 77< 1 I I +
? 5 +$ (& :?>(7?7 7785
M8/N (+5 5:/007>5 %
! ! I 4 A S#

(,%:1>(<8 D<5

MBZTN @ ()5(C (5(6 (5( ("5(" ( 55 (*5:1EE8>5
+ ! 5 6 3 :1/>( 10/1 10715
M8?N ' (+5 5( (+#5( #(+5)5:/00?>5 4 A
% ( I 5 # (&  :1>(1<15
M8ON  # #(5(L #(+5(* (5(  #(+ 5(  #(25:/001>5
@ 4 #) !
! 5 6 ) I$#) % :2>(92/ 9785
M8<N C (5 @ ()5(" (5 5( (*5(2, (+5( 4 (L5(
(5(  (*5:1EE9>5 #
% A 5 3¢) 1$ I . , />( 109
1105
M88N 3 ) (@5*5( (5(+ (5+5( + (5 5(L , (*55( (
55  (*5 5:1EED>5" # o
% 32 ( # ( A
5 6 3 :17>( 1?0E 17185

M8DN S (*5 5(C ()5( X (-525( "l'! ( 5"5:/007>5

A - > 7+ > 4
->1 -0 5 $ ) % :1D>( 97EE 9?70?75
MBEN ( 5*5:/008>5 ! X
% "( (
5 N { :1>( 1/ 7D5
MDON = (65(S ( 5( (=5:00E>5 ! # !
4 I 5 $' - , :8>( </DD5

El



MDIN L # (25(L# (5(+ (L5(= (*5( (565( (5(
#()5(6 '(L5(- (5+45(6  (*525(" (*5 5(@ (-5(
( 5)5:/00D>5 I)L7
! 5 ¢ *
:11>( 7<0E 7<1D5

MD/N (L5(C (L5 5(™ #(5( (5(" (*5 5( = #(+5:1EE7>5
‘ 4 ! - /P
Il 5 8 :<>( 10ES8
110E5
MD7N - (@5S5(L (5(L (@55(6 (+5( (*5(2 (+5( (@565(
# ()5 5:1EE?>5 ! #
! - /5 % :<?E?>(/I11I<5
MD?N - (@5S5( # ()5 5:1EE8>5- ! -/ o
P ! ! (
! I 5 $) 0 :10>(7<7<7<?75
MDON + (5 2 (5*5:00<>52 -" #
4 ! 5 0 =<
898 8<85
MD<N L ($5 5:/000>52 -" ! ! 5
* 18 :/ 7>( 107 10E5
MD8N ) (+5:/00?>52 5 $$ ™ [7>(9798 979D5
MDDN 6 #(+5( + (5:/00/>5- 2 " ! % 2 6

5 $$ (" />(/TE[?05

MDEN A (L5( (A5( (*5L5:/00<>5" 12 L

5 11 $$ Y 1$ 0 :7>( <<1<<D5

MEON 2 (*5( @ ( 5R5:/009>5) 2
I 5 "I & :7>( /8E /D95

MEIN ) # (5( -# (5:/009>52 #
5 1$ 1"1'2 1% ( ‘E>( 18<8 18895

E/



ME/N - ('5:/00<>52 ! #

5 0 :/>(18<1D95
ME7N C! (5*5(@ #( 5(2 (+5A5( #(+5 5( ("5 L5(Q (S5(
) ()565( (5:/00?>5 !
5 %& :E>(E?E E915
ME?N ()5+45(L (-5 5( ()5(L (5 (5L (5)5 (L (55(L ()5
S5(L (65S5(L ( 5(" #( 5( (S5)5(L ()5(2, (25( *()5(L (5 5(
(*5S5(L (L5 5( (5( #(*5( L ()5*5:/00E>5- ! L
: % ! . ! 5
! 0 ‘BE>( 1</l 1</E5
MESN ( 525( ()5()  (5"5() ( 5"5(+ (*5(
(55(C (L5"™(" (5*( (55 ( 5 25( (*5 +5(
(*5(  (25*5(L (25( 4( 5*5(" (5*(@ (+525(
(A5 5( ()5*5(C ( 5*5(L ( +5)5(L #()5+5( (
5( (R5(+ (L5)5(+ ( 5*5( ( 5( (-5("# (+5
5(" (+525(2 , (C5+5(2 (+5-5(2 (25(2 (5(2 (
+5-5() (5() # ()535() (5() (5"5() (+5°5() (35"5(
) (5(-  ("55(- ()5)5(3 ("5 5(6 (L5(6 (R3(
= (5( (+5 5( (5 (C55( (5+5 (C5 25(
»(8C (55C ("5 50 (355 (Ls@5( (
5C #("s*s(  (5( (*5)5( ("5 5 (25 5( (
5 5( (55 (55 (*5 5( (A5" 5( (A5(
('5 5+5( ()5(A (25( #(A525( ( 5 5(
# # (L5 5( @ (5(" (5*( , ($5 5(
(565(" ()5)5(" (+525(@ (+5(@ (5™ (@
@, (L535() @ (65( (5( (L5*5( (5"5( (
5)5( ("55( (55 ' (55 (AS@5 ( (L5(
(55 (A5CH( (+5+5( (*5-5( ( 5+5(
(L5C  ()5(C (535(*  (+5Q5(* (-5C * (-5
5(L (55(L #(-55(L (55(L # ( C5(L  (5"5(
L (=5(L## ("5C5(L (5( (+5 50 (5-5(
()5'5( (R5( (5L5( (*5 5( #(+5( ()5(+ (25 +5(
+ (*565(+ ("5 5(+A ("5(+ ("s(+ (L 565(+ (*5
65( A (-5(A (=5( A(5(A ()5+5( XA (+5*5( (+5
50 #(5( (5(" (55"# (5 ("#(5 5(
“HO(5(" #(5"B(" #(*B(Q, (35*5(2 (5(2 (35 5(
2 ()525( 2 (5(2 ("5+5(2 (*5 (2 (

E7



+5 5(2 (A5(2 (5(2 (25L5(2 # (A5*5(2 ()5 -5(

2 (5() L (2545() # (+525() (* 5+5() (25*5(
) (+5L5() ()565() (A5 5() (*57"5() (+ 55(" )
) (*5() (5*3() (L3() (AS() # #(5(- (55
(5(3 ()5(3 #(S5(3 #()5+5(6# ()5(6  (
55(6 (*5(6 (5*(S (*>5(S (5(= (+ 5(+ # (*5 5(
(+5'5(+ #(A5*5(6 (*5)5( #(@5 5( ("5 5(
L (5 (25( ) (5*5:/00D>5
5 (&  :8/1D>(97 9E5
ME<N (5@5(" (5(2 (25(@ #(5( # ( 5(= (S5(  (*5(
(-55C  (3( ("3(@ (-5C (+5 (C (5 5(
L (L5(+ (55(+ (*5 25( (C5(" ( 565(
2 ()5() (L5(3  (5(6 (L5(6 ( *5(- ) (5C (
A5"5( (1 5() ()565( (+5'5:/010>5 !
! 5 &,  :8/DE>(807?
81/5
MESN (5+5(= (-5(L (*5+5('" ('5'5( A# (5 5:/00D>5
) ! )A"
5 : :10>( 11EE 1/075
MEDN ) (5*5(- #(5() (A5() " (5(S (A5 5(- ("5(
(5(s# (=5(" (25*5( (5 ( )5(@  ("5(
# ( 5C5:/008>5 ! !
1/D? % !
I 4 5 #1$ & :/7>(/8D7 IBE?5
MEEN (5( (*5L5() " (+5( (+5*5( ( 5( (*5 5(
@ (*5+5( "X (C5:/00E>56 ( !
5 ! 0 :/>(71D 7/<5
M100ON *# (+5() ()565() ("5( (*525(3 (*5+5(@ (5 5(
) (=55( (*55(6 (L5( (25( (* 5+5() #(*5 5(
(55(- (5*5() ) (*5(+ (+5C  (5(
(*5(2" (C5( (+5( (5+5( ( *5 5(2 (A5
5() ( 5 5:/00D>5 (
5 J( :81D1>( EED 10075

E?



M10IN L (*5+5( ( 5+5( (65@5( (5)5() (A5( (

S5 (AS(- (5( # (5( (@5( ('5(= (-5(

S (A5 5(- ("5(A (-55(- (B(C (=5 ( 5+5(
(A5(  (25( (65(" (L5 5(6 (+5 () (5(
(5(-(65( ! ('B5(+L (L5( (5(+ (+5() (*5 5(

L (*5+5(+ ()5 5¢( (550" ( 5 5( (+5(

) (*5() (5(A# (55(+ # (*5 5(6 (

25L5( (5( (+535(L (25() (525( ' ('5'5:/00D>5

+ I I 5

(% 81E1>(9<<?5

MIO/N L (*5C5(*(S5)5(" #( 5(L ()5( ()5(S(*5 5(+ (*5(+

(5 (5*5(L (5)5( (C5)5( (655( (*5)
*585(6 ( 5A5( (5() (5(L ( 5*5(S (+5(
S5( (+5L5(L (*5S5( # (5(+ (25'5(= #

6 (R5(L (2565( (*5*5( ()5() (5"5(6(-
S (L5)5(" #(65 S5( (5+5( ( 5(L ()5 @5(
:/00E>5 . I L

& :8/9D>( 1011 10195

M10O7N L (*55($ (55(!" (*5"5(
L ("5+5(" , (5( (AS*5( ( 5(- (55
) (55( (*5(S (@5( (A5"5( (+5'
# (-5-5( (+5 5(" (+5( ) (+5:/008>5
4
% :9D?E>(?/0 ?/<5

( 5(

M10?N  ()5() ( 5(A("5 5(@ #( 5( (5 5(6
(*S(L # (5@5( (50 (S5(+

) (+5() # (-55(- (5(!(35 (35
(55 (L5S5(+C (-55(2 (L5 5
(*5(2 (S55(@ (+5'5() ()565()

3 (*5 5:/008>5 - o

1$ ( :10>( /9?5

M10ON + #(5(6 ("5 5( (*5(2 (25( @ ( 5L5 :/00E>5
! ! EOS

s :11>(21/95

E9

(A5 5(
5() ()5 5(S (
L #(+5(= (
(565(- # (*5(
5 5(L ( 5
) (*5)5
5

(@5() (*5@5(
(=5(- (5(
5(6 ()5 +5(

5

(5"5( 4 (A5(
*525(" ( 565(
(L 05 5(
(*5 @5(
(25 5(
5 4

(*5(



M10<N + ()55( (-5A5(" (55() ('55 (= (+55( (*5

5( ()5( ()5 5( (5( (+5*5( ( 5+5:/00<>5
5 % :1>(D< E/5
M108N + ()5 5(L (@5 5(L (*5+5( ( )5(A  (*5(6 # (
5() (+55( ## ("5C5(+ (*>5(L (5 (55("#(
+5( (5(6  (-5(+ (25(3 (*5( ( "5 # (25(
()5(A  (+5( (*5(* (L565(2 (25( (+5 *5( ()5
5( ( 5:/00D>5C !
A" 5 : :10>( 11<< 11875
M1ODN +L (L5*5("# (5'5( (5 5(+ (5@ 5@ (S5(- ('5
@5( (525( (5(C # (*5L5( (5 5(= (=5(2  ()5)5(
(5-5( (@5 5()# #(-55(= (5() (5(@( 3(
# (55 (5L (5(0) (*25(+ #( *5 5(+ (*5+5(
(55(" (5)5(+ (+5"5( (L5 5(  (+525(
(25'5( (5'5( (+565() ( 55(2 (
+5 5( # (25L5(S ()5( ! (35( (5(+ (5( #(
5(L (*5+5(" (B5'5(2 (+55( 3 (@5+5( (5"5
:/00E>5) .
( . 5
! 0 :E>(19/8 19?15
M10EN + (25'5( (5-5( # (5'5( ( 5(- (5(" (65)5(
()5'5:/00<>5 ! :CA'>
5 ! & :E>(11D/ 11E05
M110N " (5 5( (5(- #(5() (A5(2 2 (5
- (565() " (5() ' (C5(- ("5(S (A5 5( "#( 5)5(L (
*5C5() (*5)5(S# (=5( ()s( (5 (5:/00 D>5- |
4 ! 5
:7>(<D9 <E95

M11IN " (5(+ (5(@ #(5( ) ()565:/008>5

5 #H$ &+ | (21<D 1875
MILN ) #(-55( (R5(" (*55( (*5-5(R (5(+ (L5( X (25(
(-5( (5L5( X (+5(@ # ('55( ('5 5(
(5(C  #(+5(L (5'5(+ (5( (L5(
("5 "5( (s(C# (5(C (5 5( #()5( (@5

E<



S5() ('5() (5 50)# (25() (25+5(" ( *5( ('5(
) (A5 5(=# (55  (25+5( (25(2 ('5 @5(
()5@5(6 ("5)5( # ( 5:/00E>5
! % !

5 ! 0 :E>( 1<D/ 1<E05
M117N ) ) (*5() ()5(@ (5 5(+ (+5( (5C ("5
25(  (5( 3 (@565("# ('5( (L5 (  (5(
L (*5 5(A (*5( #(5( (*5( ) ( 5:/008>5
A" (4
5 #1$ & 1>(1
1?5
M11?N 6 (5 5() (+5(" (+5() (sS5( ( 5(+ (5( (
65( (S5*(+#, (35(2 (5-5( (R5(- (L 5(A (@5(
(55(C #(5"5( #(*525( (50) ( R5=5( (S5(S (
S5(A  (5(Q (R5(+ (5+5(+  (+5(6 #(5+5( (
25 5( 2 (*5+5:/00D>5 - !
A . 5 ( :81DE>( D8/ D8<5
M119N 6 (L5L5( (25*5( ,(A5)5(L ( 525( (=5( (5
'5(+ (5(A(25-5( (5*5(" (5B( (655 :/008>5
I
5 :1>(E1 10?5
M11<N ' (*5( (5 ("™)5(L (C525( (50 (
5)5( A #("S(L  ()5(6 (5(- (55 (@Y
("5( (=5(6 (5L5() #(L5() ()5+5()  (35(
(25(+ (5(3 (5@5(X (5*(" (5() #(5
)5( (5(+ ("5 5(" (@5 ( 5( ( 5(
) (5C #  ()5(= (-5(6 ("5() (5@5(- (50" (
5()  Os(" +# (AS'5() ! (5(+ (65(2 (65(  ("5(
L (5() (*5(2 (5C ()5 5( ! (5*5(6 (5
S(+  (5(@  (+5(+ (50 ("5( B = G
65 5( # ("5(- (*525(= (5() (A5 */5() # (5
:/00E>5 A !
71575 , :7>(/DO0 /D/5
M118N (S5( (5+5(2 ()5 5( ('5(+ ( 5(+ ("5(

(5() ()5() (255( 2 (25:/008>5 !
E8



! 215 )! & :7>(?D/ ?E75

M11DN (5(=  (+5() (C5(" (3() ()s(@  (5(
(+5:/00E>5 21
% ! 5 *OHISH) 1>(
1D1 1D85
M11EN @ (5(@ L ()5(A,#(55(A ( *S5@5(L (=5(S (
55 ()5'5(@ (*5 5( (+5 5( 2 (A525:/ 00<>5
1 /! 4 # 7
( ( !
(C1 ( 4 5 * 1%
& :<>(791< 79/?5
M1/ON L # ( 5( ()5() ()5( (A5:/008>5 !
1
! I 5 "1t % :/>(119 1/05
M1/IN ) (6525( #( 5 5(+ (5(L ( 5¢( (L5( (
5() ("5( !'("5(C (+5(2 # (-5( ( 5( (L5(
3 ("5:1EE?>5- % ( ( (
! 5 $!) , :11>(7D8< 7DD?5

ML/N ) (55(2 (6525 @ ( 5:1EE9>5 !
4 52 |
# 45 & :?7>(9899D75

ML7N 3# (5( ("5( + ()5:1EE7>52 !

# 4 I 5 "1$ % :1>( <9 895
ML/?N + 3 (*5 5(+ +  (*5(+ ( 5¢( (5+5(
3 (+5(= (5(@ (5( ( 5( (s (
50 (*5( " (*5:/00E>5C 8? 4
. % ! 5
)! % :7>(9D< 9E?5
M1/ON * (5( (5 (@5( (+565( ) (5C (5(
+ (5( ('5C (@5( (257"5() # ( 5( (5
:/00E>5 + t"2L /( +"/( ALR/9 !

ED



1/9 5 #)
0 :8>(1987 19885

M1/<N (25"5(C (5(" (5 (5() (+5 (" (5() (@5(
) (5C (AS(C  (5C (s(s (- 50 (+5(@ (+5(
L #('5 :/00/>5 | A#4/9
5 1)+ '/+9 I$& (108 1175
M1/8N 2 ()5+5(  #(*5:/00?>5)  ALR/9
! 4 5 #)
, :E>(<D? <E05
M1/DN -#( 5(= (65(-# ('5() , (C5( (S5(= (S5( # (-5(
# (5(+ # (+5()# (+5(- #(@5(L (S5( “# (5
A (-5(A (25( L (C5:/00/>5 4PA#49 . |
! 5 I$ " :/8>( /2879
128275

ML/EN - #(35() #(35( - #( 5:/00D>5 %

( 5 6! ! % (9?0<9?/05
M170N @ (5 5( (55(" (*5-5( (55() (55
:/000>5 ! A
. 5 #$ $$ 15 1 :1>( </ <95
M17IN L (C5($ (55! (5(6 (* 55 + (+5"5
:/008>5 @ # 1
4 % 2 ) 5 1"

10 :/>(/DD /E95

EE



