Visit us at www.browncow.ca
[::)

—
CANADIAN -
Brown SW]SS.
& Braunvieh =

ASBOCIATION

"4t
$ & |
) % (¢
#%  *
+, -..Mo1
2 %
) %

3 AH#H  A##

&)






8 %+7+

(i
il

/ﬁ’f

‘ \ |

#!'+:7. 3 7TFO08
7. 3 DFOS8







—=—BH1

BH2
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
! % * oy "
—=—BH1
BH2
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016
/8 8 +2( 2 88 (## H(LR#PM = 8 8
O :8 8 K = /8 8 88 > = :8 8
/8 +2( 2 = P = " 8:> #$1% &
* 88 %
8 +:7: % 8 +2 +2(2 "(P

>

&)

11P



: +2 P>+2 P 8 %).
= %). 8 8 : C 8 = = : 8 <
? .8 8 # Q7 =G+ % )G . *3
JO
s (0 A (
1 ( 1
/
3 LM |* %7% )7 )*0 %%0 2%0
LM LM LM LPM LPM LPM
(! (! (! HH " 1( 1( 1(
+2 T? H#H# " Ht" "l 1! # "
ral ! A# #! (# 1 [ e
11! 11! 111 " (!
+2( T? " I 1(( #(' " 11 #1
ral 1! ( "1 # f 1" ( B
JO L# =M > ? +2 8 S 8 8:
> N= < N 8 8 ? +2 8 ?
< 8 = )*0 %%0 = > = 2%0 /8 + 2(
2 < 8 8 8 878: B =28 L# WM
< 8 ? = 8 > >
" : 8% 6T+J 6*$ > D : 8 8
U 8 < > > > 8 ]
8 ( L/'= 1M $ 8 > 6> 8 8 > 88P
8 8 8 B /8 8 ?
= JO S : 8 ? +2 # : 8

&)



)r2- s 3 " " " )

( L >M " L >M
% +24 P P ( " L1(IM 1L1"™
+24 P (P [+24 P P ( " L1(#M (L1#M
" +24P P ( " L1("M "L1"M
2 X +24 P P ( "I L1"(M L1 M
+24 P ip |24 PP ( LM
" +24P P ( 1 L#M L1 M
2 X( +24 P P ( 1L11M # L"1#M
24 (P (p |2 P P ( " L1#M " L111M
+24P P 1 "Ll M L1M
1#
2 X +24 P P ( 1L1"M L1IM
24 b |2 P P ( 1L"M 1LL(M
( +24P P 1 "ILL M L1 M
2 X1 +24 P P (" " L1#M 1 L1#M
4 (p wp |2 P P @ " L1# M "M
( +24P P 1 "I L"I(M L"1 M
2 X +24 P P (1 " LM L1((M
oa .p 1p | +24 P P ( "I L1#IM 11 L"#M
( +24P P ( " L1#M L11IM
7 8 8 8 K= > 8
8 > = $ 8 8 > 8 8B " P 42 "Ip
+2( > 8 "# ::8 8 >
/8 . P= 8 8>> ? N ? 8
8 ' E8+2 8 = < 8 o> = >+2 N
E8 > © V"W : = V E 8+2( : 8:
8 (@] =8 #P P ES8 >
: 8 8 ' V ## /8 = > =

&)



#1 8 +: 7. = = 8 8 8 =8
SSO 8 8 SS
- 8 14
M 8 8 +2 W +2( = > = > %). %05% %+7% + 7:
= Y
(M 8 +2 = < SS+2SS +2( SS+2(SS ' 8 8
: 8 Y
"M8 $ +2  +2( >
E : > 8 8 8 ? > 8
8 < = 8 ?
3 < :8 8 8 # $!1% & ' 8 8 <
8 : 8> "P PL) = (# M 8 8  1##65* Do-
8 8 8 X X( 8 5* % :8 8 8
X **0 X".3V X * X'3 X 1% 8 Q7 /8 8
+2 . 8 / 8 8 > 8
o> H & H ? 8 > = %
)4 (o ")
! ! #1| $# ! ! ! U %H&
COF (R, -+ % | 4&! % "% | $# 4 4 b w# 4 &&
| *-0.12%- 3%
35 6 4 % | & | 4 %ot
35886 ! 4% | 48&| % | % | "% | "# & ! 4 w4 &&
35 6&& % | 4% | 4 % | $#!|"# & 4 ! Lo %#
8 8 : 8 8 +2 => > /18
#P 8 > 8 +2( = > = => >




= W (L #PW PM
:88™"
> 8 =
L8 B MES8 8 8
L PM
> >
8 = Y 8
8 o=
=% 8 = 8 = 8
> 8 8 B
8 8
8 = =
+2( 4LP MT> $
= 8
: : > 8 > =
K = = 18 %K =
8 8
= #P > 1#P /8 8
8 18> F 8 8 =
Q1111 F 1 Bl HAPLOTYPES / RECESSIVES
Haplotype Carrier Probability
= 8 20 195
8 ‘o .l . :
sp | | |
W e [ #rovens
BH1: Haplotypes affecting fertility




* ,* & 2.-13& &

# " 5
6 . E .8+ 2 6 0 % 678 5 96 > 5 9
* - 78 6 0
. % 7 . + ) 8
78 0> )5 9/ 78)
0 93
3 9+ > $8= 9 78 5: 9%
3 $8= 9E - $ B $== %8
5= Z : J >
Ix o, * & 2.-13(&4
# " 5
% < % 678 5 96 > 6 + 5 = E * 0>
2 2 972 9* 7 9
> = )')
) 8 . 7 =80 0> L-M6 8
7 % + E . 8

+ 58 % 0)

AYRSHIRE CANADA

&)

e

Sociitg des dheveurs
Tt Do Canddiens

2,530 2,887 3,053,032




(* &(*12 .*4 *+

< &5= % , H&6
> > ? > ? "> % ;

* ! Il 1(# * (( (" ((
(# ! 11( 1 " " # # « & («
*# ! 1 ( "1 *# (( (‘# (
#1 11# 1(# (" "1 #1 (! (( (
#" 11 1 ( #" ( (( (!
#( Ik I(! "1# 11 (¢ #( (" (! ("
*# ! I(# "1# 1" i " # *# (1 ( ("
## I"1# "l 1# ! "1 ## ( ( ("
(## 1 1( "( 1#! (( "1 (## ( (" (#
(## I 1#1 (# "1l (##! ( ( (
(## 1 ! " 1# (" "1l (## ( (( #
0 * & &

#9 ™ % ,
* ! P W | "P ( 1P P ( #P (!(
*# (# #P " "P 1 1P 1P 1 #P («
# P (P ( 1P ( P P "#1
(#1 P (P 1P #1 = ( P "t
#" # P "l "#P # 1P ( P P (
# ( P (P 1P ( (P ! P (
*# 11 P "( (P 1# 1P 1 P ! P "1
## P "( (1P 1 11P ( (P P "1
(### : P (# (P 1P | # (P "p "4
(441 P (" (P 1 1P ( (1P ( (P (°(
(H# 1 1P ("# (P 1P (# (P ( P

&)




&'(

6 78

5 /1f (

*797

+7%%.

+7%$
+7%$
+7%$
+7%$

+7%%.
+7%%.
+7%%.

+7%%$

+7%$.
+7%$.

+7%%
+7%$

+7%%.
+7%$.
+7%$.

+7%%$

+7%$.
+7%$.

+7%%$

+7%$.
+7%$.
+7%%.

+7%%$

+7%%.

+7%%$

+7%%.

+7%%$

+7%3$.
+7%83.
+7%83.
+7%83.
+7%83.
+7%$.

+7%%$

<

| g
C# 1
HE
LI
C#(1
#1"
1"
11 #
c#™
(v
((!
-
L # (!
#

(1
((
AR
(" #
(
T

#
#1""(
CH(#
1
C# 1

(((
L HO#M

#o#
((
(
(
i
((#
CHE

"6
6Q+T53%. $. +$5 53%Z
60%$.3-./ *-ET0*5$Z 5T6$5 /T
+0-E. 2T$JT. /2Q.)TO +T/7Z
+0-E. 2T$JIT. $+Q5-Q7/3+/7
T)T.%0T7/ 7Q*0T3T O-ET.$ T/
%0 D7 )T %$0/--. %$00 $..
%0 D7 )T %$0/--. 7DZ
+0%).TO /-/$55Z /$//
%2$05Q7-. % *T**TO 7* %T
6Q+T53$. J6-0) $3-.)
6Q+T53$. J 6-0 GQ5 $.$2 T/
7675 %$ .- 3QD
3 5T% )$55Z 3$66 T
72%$)Z 5%$.T 7E 77 +0D.67 $5*2%
T)T.%O0T7/ *T**T0 0$2%+
6Q+T53%. T/5%0 * *TO
+0-E. 2T$JT. GT/ 7*TT)Z )$55Z
6Q+T53$. +0--D .67 )T77$
+$/T7)$5T /2Q.)TO JTOS$
+0-E.2T$JT.D .6*./E/T

+Q55 $%0T7 *0-60 [TQ7 D$/25TT.

7/ Z3T7 *$3T5$ 3 55T. Q3
7E 77)0T$3 T0-7 %$77 T
*$Q T05-Q 72T+$.6 Z$Z$
%0 D7 )T *0 .%T 0$JT.

* 92T/ $3$0T//- 58)Z 6$6%
+0$).TO E /ETT/T. D+ T/

2 .7Z $3$0T//- D-%D/$ 5
%$0+-.- $3$0T//- 5$/1]
6Q+T53$. )$55Z +T77Z
-0 +T55$ GT/E$Z 7$++2 0T
-0 +T55% *$Q5 ) T*
%5T$0%0T7/ J 6-0 ) T+0$
%0 D7)T 7-..Z 2-0 [-.
+0-E. 2T$IT. G $.%Z T/

HOoH H H OH OHH R HHH R H HF K

6Q+T53$.. +0-E. 7E 77 5/)
TO3T)-3$.T)T5$0J TOT .%
TO3T +0-E. 2T$JT.

TO3T +0-E. 2T$JT.

TO3T 7 D$

%0 D7 )T $037

%0 D7 )T $037

+0$).TO 0 $037 5/)

TO3T %2$05Q7-. .%
G-55Z $03T0 *0-)Q%/7 .%
+0$).TO 0 $037 5/)

3 %2$T5 9 %-0)Q5$ .$QT.
TO3T 3% 5T%5T0% .%
72$)Z5$.T 7TE 77 7T.%
G-55Z $03T0 *0-)Q%/7 .%
6Q+T53$.. +0-E. 7E 77 5/)
TO3T +0-E. 2T$JT.

6-5)T. 6$/T $037 5/)

TO3T %2$05Q7-. %

TO3T +0-E. 2T$JT.

+Q55 $%0T7 $03

$5% . T/ 0-6TO*0T -./$.T

7E 77)0T$3 $03

3$0% $./- .T 0-Q77T$Q

%0 D7 )T $037

TO3T \ *%2T/ %
+0$).TO $037

7753$.2.7T

TO3T %$0+-..T$Q

G-55Z $03T0 *0-)Q%/7 .%
-0 +T55$ $%0T7 %

-0 +T55$ $%0T7 .%
7*0Q%T/-.T 2-57/T .7

%0 D7 )T $037

TO3T +0-E. 2T$JT.

K%



&'(

5 /1f (

678

*797

+7%%$

+7%$.

+7%$
+7%$
+7%$
+7%$

+7%%.
+7%$.

+7%$.
+7%%.

<
NCEE
# 1
C# A
R
AN
CHI(H
o

"6
-0 +T55% *$Q5 T5 [$+T/2
72%$)Z 5%$.T 7TE 77 | $55-QT/IT
T%2ET [TO 3-G-D //Zz
+0-E. 2T$JIT. +-.$.[$ %2 KQ /$
6Q+T53$. G$6Q$0 E-56%
35T% )$55Z +$ 5%
6Q+T53$.) 0T%/ G-TZ

)-5 +0-E. /E 5 62/ [-T

6Q+T53$. 2Q0$Z )T5 .)$
6Q+T53%$. [T*20)Z.$3 /T

4 : +&E&.

6 78

*797

-0 +T55% $%0T7 .%
728)258.TTE77 7T.%
5% TO3T 2$.7T.0

TO3T +0-E. 2T$JT.
6Q+T53%.. +0-E. 7E 77 5/)
TO3T 3% 5T%5T0% .%
6Q+T53%.. +0-E. 7E 77 5/)

775J$ . +-Q5%$.6T0 9
%20 7/ .T )Q5$%

6Q+T53%.. +0-E. 7E 77 5/)
6Q+T53%.. +0-E. 7E 77 5/)

% n

<
0

+7Q7$ | 14#

+7%3$.
+7%3$.
+7%3$.
+7%3.
+7%3.
+7%3.
+7%3$.
+7%3$.
+7%3$.
+7%3$.
+7%3.
+7%$.
+7%3$.
+7%3$.
+7%3$.
+7%$.
+7%$.
+7%3$.
+7%3$.

)

(€ (
# (N
(Quet
" ((
# (!
#o#L"
(G
"1

# (11
B
(€ ((
#"(
(1 #
(G
#11 1"
« ™
T
#OHL(H
(1

"6

@A

+5T77 .6 3-0/-7+-0.06 .$
6Q+T53$. )$JT.*-0/ %25-T
+0-E. 2T$JT./ 0--/5--*7
6Q+T53%. $. +$5 3$%TZ
+$/T7)$5T G-.65TQO 0% 7 .
+0-E. 2T$JT. 65T.. 0-7/Z
0T.% T )Q02$3 * 0$3
6Q+T53$. + JTO 3-55Z
7TE77D.T+0--D .67-0T./
+0-E. 2T$JIT./ GTSITO 77%
7*0 .6 0-7T G$DT D$5T

-0 +T55% %$0/TO *5 .D-
72$)Z 5%$.T 7TE 77 %0/5 $5TZ--*
%0 D7 )T 5T+0-./ /$. Q3
6Q+T53$. )-3 . % +0--DT
35T% $./$7/ % *$53%
6Q+T53$. D$..-. )Z.$7/Z
T%2ET [TO %$05 .T7$
0T.% T 0 %2$0) 7E 77/$0
6Q+T53%. +JT0)-3.%

0T) 3$/227 9 )-..$ 2$0*
6Q+T53$.. +0-E. 7E 77 5/)
TO3T +0-E. 2T$JT.
6Q+T53$.. +0-E. 7E 77 5/)
E$5DTO+0$T $037

TO3T +0-E. 2T$JT.
TO3TOT.% T .%
6Q+T53$.. +0-E. 7E 77 5/)
762/255 $03 5/)

TO3T +0-E. 2T$JT.
7/T*2T. 2T.2-T TO

-0 +T55% $%0T7 .%
72$)Z5$.T7TE 77 7T.%
%0 D7 )T $037
6Q+T53$.. +0-E. 7E 77 5/)
TO3T 3% 5T%5T0% .%
6Q+T53$.. +0-E. 7E 77 5/)
5% TO3T 2$.7 T.0
TO3TOT.% T .%
6Q+T53$.. +0-E. 7E 77 5/)



&'(

4 : +&&.

678

*797

+7%3$.
+7%3$.
+7%$.
+7%3$.
+7%3$.
+7%3.
+7%3$.
+7%3$.
+7%$.
+7%3$.
+7%8$.
+7%8$.
+7%83.
+7%$.
+7%$.
+7%3$.
+7%3$.
+7%83.
+7%83.
+7%83.
+7%3$.
+7%3$.
+7%3.
+7%8$.
+7%3$.
+7%83.

+7%$.

+7%83.
+7%3$.
+7%3$.
+7%$.
+7%3$.
+7%$.
+7%$.

0
1"
HIH
( #
(v
(v
(((
#I 1
(( (
("«
(1
#(L !
#(#
( (

(
#111(1
B
(!
# 1
#"1(
(!
#(L (
# o
(((
(

11
(«
((#

(
|
((#
(H(1# (
(n"
( #
# #1

"6

@B

+0-E. 2T$JT. +5--3 .6 +Q..Z T/
+0-E. 2T$JT. + JTO $Z

)Q. 0-J . %S$0/T0 % .)TO

T5-% + JTOOT.. T

T5-% + JTO DQ.-

-0 +T55$ E2 7DTZ) $.$

+0-E. 2T$JT. 65T.. $./$7 $ T/
-0 +T55% G-.65TQ0 .$) .T

7E 77D .T +0--D .67 -3T6$
+$0/7/$0 3$.%2T7/TO 7%/ .
7)-0T $./$7/ % +0Q.$

+0-E. 2T$JIT. $+ 5Q%DZ5QDT
%5T$0%0T7/ 3*-EETOT) .T\ 7
)Q. 0-J . %$0/TO %$Z5TZ
35T%/E5 62/ + $.%$

+0-E. 2T$JT. + JT0 7.-)$55Z T/
-Q0 -$D 0 %2$0) 5$./

*$Q T05-Q )TT6S$. 7$.7$
+T0/.-0 \].-3 %$.-.

$. T5)/-DZ-65-0$

7)-0T $+Q5-Q7 GT5$
35D72$DT $./$7/ % 7D0 5T\ T/
-0 +T55% *$/%2 7/$0
)Q.0-J.E2 7DTZ 5$//T 5TT.$
G-55Z +0--D .67 Q.$. 3-Q7

-0 +T55% 7T$3$. 7Q55Z

72-E%$7T +-7T*2Q7 7DZT

7 6J TE $5%-.)$55Z

6Q+T53$. G-7%2D$ )TJ$
%5T$0%0T7/ 7T$7 ) T+5--3 /$Z$
%0 D7 )T 2$0/.TZ %20 7/ .$
+$0/7/$0 3$.%2T7/TO *0-7*T%/
%5T$0%0T7/ 7T$7 ) T+5--3 +T//Z
0T.% T )Q02$3 /T00 0$3

TO3T +0-E. 2T$JT.

TO3T +0-E. 2T$JT.

% 3$0D 3%%-..T55

* TOOT +-Q5T/

$)T$. %-5T

-0 +T55$ $%0T7 .%
TO3T +0-E. 2T$JT.

-0 +T55$ $%0T7 .%
+0$).TO $037

)$J) 9 3T5 77$ 5$EOT.%T
TO3T 5T23$..

3Q7KQ T J$55TZ $03 5/)
7*0Q%T/-.T 2-57/T .7

% 3$0D 3%%-..T55

TO3T 3% 5T%5T0% .%
TO3T +0-E. 2T$JT.

-Q0 -$D $037

*$Q T05-Q .%
TO3T[3-7T7.%

7E 77)0T$3 $03

TO3T 5T23$..

$./-. . 350%-Q\

-0 +T55% $%0T7 %

2 62 +T$3 +0-E. 7E 77
G-55Z $03T0 *0-)Q%/7 .%

-0 +T55$ $%0T7 .%
$/-.$53Q7TQ3 - 7% T.%T 9
IT%2.-5-6Z %-0*

+0$).TO $037

+0$).TO $037

7*0Q%T/-.T 2-57/T .7
+0$).TO $037

)$J) 9 3T5 77$ 5$EOT.%T
7*0Q%T/-.T 2-57/T .7
TO3TOT.% T .%

K%
K%

K%

K%

+%

K%

K%
K%
3+

K%
K%
K%
K%
K%

+%

+%

+%

K%



4 : +&&.

678

*797

<
% " 0
+7%$. ( #"
+7%$. # ((11
+7%$. # 1 (
+7%$. # ( (
+7%$. #" "1
+7%$. # ""1

+7%$. #11 1((

+7%S$. #11 1("

+7%$. 1
+7%$. (((
+7%$. (" !
+7Q7$ 1 1 "
+7%$. ("1# |(
+7%$. #11 1(
+7%$. #111 ("

EH

&)

"6
@BC D

+0$).T0 0 $KQ 55 . 37 60$..Z
-$D5TZ

+52J $.)$55Z 3$Z$

+0-E. 2T$JT. /TO0-0 T7/$
5T./J0TO-%2T $+ -5$ 0 %2$0) T/
6-Q5$ 7T 6-5)3 .T $5+$. T

35T% +JTO +T$/5T T/

35T%/E562/$.)0T$ T/

76JTE* .-/ TQTO7/T.

-Q0 -$D 6*7 /E 66Z

-0 +T55% )$55Z 72 5-2
0.0D.673$.D$05 T

)J.T G-.65TQ0 % .)Z 5-Q
35T% $./$7/ % +)Q5T

7/ ZIT7 -D$D D$ 3$.%2T7/TO

+0$).TO 0 $037 5/)

TO3T GJ5 D$

*$Q T05-Q .%

TO3T +0-E. 2T$JT.

TO3T J$..-) T/ $77-% T7 T.06
TO3T 6-Q5% 7T .%

GT$. %5$Q)T 5% -0/Q.T 9
+0Q.- -Q 3T/

7753$ . +-Q5$.6T0 9
%20 7/ .T )Q5%$%

76J TE $037

-Q0 -$D $037

-0 +T55$ $%0T7 .%
G-2.)-0/3$.7 GO

$. 9 %$0Z5 5T..-\

TO3T 3% 5T%5T0% .%

$5% . T/0-6TO *0T -./$.T

+%
K%
K%
K%
K%
K%

K%

K%

+%
K%
K%



5&.4 & *4/ 2. &<

G 4 3 $ :78

) 4 G 1 (#!

5 J > K &=

E ! 78 +=; % + >

%8 )

E ! 6 T $ 3
E ! 0 +7 G * 0

' ! 0 78= [ = 0
- - 0 08 7: 0

' ! 0O ) 8/ 0

; #9 ) 0

&)

(7 > +

EXPO VICTO

[\

-
o

| EiLLEUR
'éxposm'f
P wiss % -ﬂ

L




2%&4 * &(' 2& ;2. &<

G 4 3 DT
) 4 $ (#!
5 2 > -
E ! + 7 * + $
E ! + T * + $
E ! + +>) + $

! +:2>3 G> $ )2
=k + E8 * + %
! + $ ;T + 3

#9) .+ $




G 4 308 5
) 4 $ (" @#!
5 7 2 8 Ké&=
E ! +:2> % /I
E ! + 12> 0+ =
E ! 78 +=; %
' ! $ G %
-k T +> 0
' ! +:2> /8 +
; #9 ) +:2>
x -
E
+:2> + 38
(+= +>/ T J
" + 7 G * D> )
& "(
78 +=: % + > 7+
(+:2> 7 J 9%
"78:B $ *? 2 78. B
1+:2> %$)/: 8 +:2>
+:2> .7 ) +:2>
0 G= /+GF= D> )
“(
78. B ) %8 2 78 B
(0 % % D> )
"3 6 %8 5

&'(

;o2&

9 %8

)



+:2> %+ =
3/ %
"o [/ 7

E

+:2 >

( 0

; #9 )
+:2 >

E F "

L+tOM %1 T +D
(+:2> 6+ +==
"+:2>6
1+:2>/
3 *

E v
L+QMT +> 0
(+:2>1

E 2F "
$ %

(+:2 >

+:2

o+ ®

>
>

&)

+:2 >
%8 5
D> )

3:8:*8

+:2 >

%8 5




*o+- &'( " 4 &(
6"; )5& ,!B5& 5.&
6 "™ H H " &: B ™ " M&: 1&;: !

( 2Q0$z 2Q775 ( 7T$7 )T+5--3 R (" 7T$7)T+5--3 R( ("
(# +JT0 +5--3.6 1( (  2Q0%$z ( [T*20 10 1(

)$IT.*-0/ %$0/TO *$2775 R I %$)T.%T #
1 6*7 7Q*0T3T  (# 1 +Q72 ' )Q02$3 R( 1"

3-G- R I# %$0/T0 "1

(,! B5& ™ C 5&D "> C>D % C>D
:J B "™ C &::D 5 C>D C>D
+0--D .67 (GII 7T$7)T+5--3 R ! 7T$7)T+5--3 R (
[TQ7 P I (  2Qo0$z # (  2Q0%$z
J6-0 P ( " %$0/T5 (! " %S$ .- R 1
*$Z- P % 1 $5/$0$.7-3 R (# 1 +-77*2Q7 R
E-)TO3T./ P 11 )$[[5TO R # 3-G- "l

. C>D ( (
. H C>D ( (

7T$7)T+5--3 R # IE 562/ # I 12Q.)T0 #
(  2Q0%$z (  7Q*0T3T R ( I $I$71% # #
" )$[5TO R 1 " 7T$3S%. R ( I $3$0T//- # #
1 %$ .- R " 1 65T.. #

%$0/T5 : " I %$)T.%T #

18

&)



*_+_

&'(

&("' 4+ &

,!B'5;&

B ™ "M&

6Q+T53$. 77+ )TJ-. *
6Q+T53$. GQ2Q7 %0Z7/$5
-0 +T55% *$Q5 TJT
6Q+T53$. )0 JTO +T55T
%2$05Q7-. %$)T.%T )$5)$

O XU U T

((
#!
*#
*#
#(1

G (,'4@0@ '5&

J 0@ ™ "ON&s

35T% [TQ7 +T$Q/Z T/

*$Q T05-Q EQO5 7/-0$

7E 77)0T$3 $6T.)$ $/2 T/
+0-E. 2T$JT. G +Q//TO 52
T53 *$0D %-6.$% *.H $3$0T/-

">S+5 C>D

72$)25$.TTE 77 G2 *$/ T.%T

6Q+T53$. 77+ )TJ-. *

0T)$3 7T$7 )T 6$06$3T55T
%2$05Q7-. %$)T.%T )$5)$
7 33%$+T% 0$.7-3 +$.. TOT

##

I(

(,'4@@ '5;&
J @ ™ "N&s
+0--D .67 #(P 1i#
7T$7 )T+5--3 1 #P (
*$2775 1(P 1
J6-0 1(P "1
6 ,!'5&
"1&;
%2$05Q7-. %$)T.%T )$5 )$ (#@1
( 72%$)Z5$.T7E77 G2*$/ T.%T (##
" T728)Z58.TTETT 7T+ 7 [[5T #1
1 35T%/E562/+3$.%$ I
6Q+T53%. )$JT.*-0/ %25-T
% +' C>D
-0 +T55% *$Q5 TJT
( 76JTEJ$7$ +$%%0) #
" 6Q+T533%. GQ2Q7 %0Z7/$5 R 1
1 %2$05Q7-. %$)T.%T )$5)$

6Q+T53%. J$.*$0 )-0-/2Z

; +; H C>D

(

6Q+T53%. 77+ )TJ-.

D--*Z%0T7/ 2Q0$Z +T55% * T/

%2$05Q7-. %3$)T.%T )$5 )$
6Q+T53$. GQ2Q7 )$[[T5
6Q+T533%. )0 JTO +T55T

72$)Z5$. T 7TE 77 G2 *$/ T.%T

~ N N N~ N N N~ -~

72%$)Z 5%$.T 7E 77 7Q* $550 62/
72%)Z 5%$.T 7TE 77 | $55-QT/IT #
+0-E. 2T$JT. 65T.. $./$7Z

+0-E. 2TSIT. IJ%/-0 .T7/

-0 +T55% *$Q5 TJT 1
0T)$3 /E 5 62/ %$).$7 #01
35T% 7T$3$. +0T/[T5 1
+0-E. 2T$JT. G $.%Z T/ # 1
+0-E. 2T$JT. 5T+0-. $/2 T/ 1




Al & &( (% *
/> 8 %). 2: >
8 %). := 2
) %
" KG " K% |
| 5* 3$%T 5* /| 2 = 5*
[ *V 3$%T * V /| 2 =*V
/| T+J3 3%%T$ > 3 + 8 %
[ T+J * 0 /=
[ T+3* " KF
| T+1% 6*$ 5% 0 0% 3$%T% > T
6*$* VO % + %8 7
5*
(
6 |/
| 5* 2 =%
Ry 89 6 [ I=
/ T+J3 *V 6 /
[ T+J 89 * > 6 /
. % > = *$5*
[ T+ 8 0 *g /
/| T+J% * \/ s *g /
| %:% 8
6 =5% L 2 %
1( 8M 6 = *$ 5
6
(7 8 %). L
" % > 8 08 =
1 % 6 H 8 ?
/8 = = 8 +7
$

&)



&'(

*(H0- & .(%*

$ > = %).
6
(7
% $ K
1 % >
8
0
$ /;
7 %
8 8
M
8

8%

K

%



$ 8 :8 > 8 8 8 8
= 8. > = 8+ :7 +
6#L #5# #
; &6M c" 9L 9,9D 2 8
+5--3.6 : 8 = = LR# "
R#"#P * M /8 = 8: >
< " T7%T L#EM 8 ++
$S$( =
" N 6" 6#55 c6" 9: 9; D /8
> = .T56-0 .T55- /8 = =
LR!1 M: 8 '
L5a 8 8 +7* B*T7%3$M 8 8 = 8
° 8 T \ 18 (
1 _.T55- ++ $($( =
; HO & #
# G"™ & F ccG™9: 9;"D /8 = = 8 / ' 811 _
% 7%7 8 ' 8 4 8 8 8
= 8 2 4+ $ $( =
D I 5= c" 9# 9G >D $5%$7D- 8 +5--3.6 :888 8
8 8: 8 = 8 8 >4
> 8: _ D ++ = B(S( 8 <
y c, "9"™ 9; D *$77%/: 88 > . 8 8 8
= = D '8 8 == 8
" &# c" 96 9 D E 8 8 ## 8 8 $
#! +JT08 > 8 "4D %7 _
88 8 ++D $($(=
OG)N P) PG CP) 9™ 9:;D 2 8 88 > P
7%7 8 . 8 8 8 D ++ =
B(S( 8 <
6& 5Q 5 &6 56 /8 8 = . 8 H### 8 /8 8 < 8 8 8>

= 8 8 8 8 _$ 8 8 8 = 8 8 /8 =
8 : +5-3.6 7$5-3-. ++ SWS$( =

()



& & CH#H6 & P55D

6H#L #5# #
F C 96 9 D +$727 8 = 8 +JT0 = : 8
= < 7 : 8 8 ++
C6 9: 9,D 4 2 8 .8 88
.$0%-/ % 8 8: = 3 /8 ++
= 8 <
'5#6L G c" 9™ 9 M4 8
%$5J . 6 65T.$ > =
$8 8 = =
8 = 8 2

5#66 O C 9 " 9" D 18 <

> = 8 8 8
5T..-\ 8 =
7. B 08 :8 8 = +JTO
6[E
L) 4* 78 S 6 65T.$M
&, ; C:> ;9™ 9: D /8 =
= 8 7. J %/-0H 65T.. 8

G-5% 8 = G-.65TQO0_E 8 J%/-0 < 8> =4

&)



& & &#HL&, %N& ,GP' # &6 5%

F C# "9: 9M)D 188 = 8> 8 8 = -0T6- 2 <

> 8 < 1 8 = 8 8 8 >

D 7%7

8 =

D HE & #

5 cC 9 9" D 8 = =

0-3-5- 8 > P

* P 2 $+ 8

. 8

#5& CL1 9: 95D 0 O

-0T5- 8 8

8 = 8 = > = 8 - += = $ 8 8> =

8 = 8 2 4+ ~

# PO C 5> 9G 9 "D 18 = -+ 2

> > 8 8 < 8 8
$S( =
& & C#6 & D

C5 9 9'"D 18 8 = 5-0)$. :8 8 8 = =
8 18 $0%$7 8 = . =8 $0%$7: = 8
= g8 ' 8 = _
' E c1"9L™ 9L"D E88 = : , = :8>
D 7%7 8 8 ++ D $$( =

&6&# C:" 9 > 9: M4 2 8 J$5)-: 8 ? < 3
Y= 8 -+= 48 8 = > = :8 " 3 D > R1## $ 8

8 > 8 8 > = 2 % =
$ 8 8 = > = :8






2 T>
$ ;
8 =
8
. 8
% 4+
8 !
>
2 %
8
85 3
>
8
8 =

&'(

T 6
* 8> 8 8
8L3 3
= 0
18 8> >

* 8
=; 8
/I 8 8 8
Q 8
G



2 % 8 > 8
> 8 =
G 8 8
2 % 8> = 8
8 G E 8 8
8 8 8
L = M

8
$ 8>
> 8= 8
8 8 H
8 8
8 8 :; 8>
8 5B7 > % - 8
2 % - 8
: 8
/8 5B I 6
:881J 7
* , 8 =
8 8 (# $63

&)



