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Table 1: Recent Earthquakes in Turkey

Event Casualties Damaged Collapsed Displayed Economic
or Heavily households Loss
Buildings | Damaged

Buildings usD bn
Erzincan 1992 645 8000 1450 8000 0.75
Dinar, 1995 100 6543 2043 24000 0.25
Adan/Ceyhan, 1998 | 5, 21057 2000 600000 05
Kocael, 1999 >17000 | 24000 5000 18
Duzce, 1998 759 10121 800 1
Bingsl, 2004 177 6956 3005 -
Elazig, 2004

Gékova, 2004

Reference: Gulkan Polat, Managing Urban Risk through enhancing the resilience of building
environment, Proceedings of the 3™ Earthquakes and Megacities Workshop, Shanghai,
November 2001. Completed by Metin lkisik October 2005

)8 ..%) S
0
> 9
@ 9 9 ?
B
$
? ]
9
$
@
0
( 1
' ) @
? <
&
?
x|
0 & .2 9
A @ CA?@0*
% 8 >F @ @
C A <
..36 .6::
1/S @# 6+56 +:

/55 @




% '

% 5:

? '"RT

" "RT G 36 ./

! 6+/:
*U "RT G 615 ::

* "RTG

& "RTF 3/ !
6+52

? *$VUV G

F V*$VUV G

& <

& "RT G 4/

4/ 1 ! 6

? "RT % &

$"'RT .5 65:

1 3

9*0 1: G
]

0

THS -% ).* % $#
A



%

). *)$* % 2% #

6+/: 1::
66: C
Il
(0 % i5)

55, &

%

?E
‘@@

% G
@ @

‘@@

? & ?E L
@ 0 *
? % 2
? -
> 0
&
6+ @ &
A 2
| B & * @
9 ]
|
&
&
& 9
L 0 M
%
3/
!
| / )
>
? @
! $
G C >
. I 0
8C?@ A &
E* I 3/
@ @
(@@*
‘@@ !
16.:



@ >

%

® . o

%

E* ?



@8

/

%=

4

|-
%
& 0

> 6
%& 5 ? 1&



[
" UHIS!

!
%$ " " RIS

i S%t %&#
)

- JHHH
*+




&
&
% %) #H"
&
0
I
@ GE@)
6+31 (E@
#
? I
#
@ 1
#
E@
E@ 6 ,
& E@
!
Q
0
L M 6
0
#

6+5.

)<

E@

9 (%*. $* % - % $0
% " $ %
6 & @
*
0 3 @
4 3
1 * * 23
/ A 3 @
0
5 0 6 @
@
3 @
&
2 W & .64 @
+ C ..66
Q9
6. |8 Q9 .66 @
?
66 B 8 ..66
(B )
6. ? 6++6
* 8
&
<
E 9 * 9 #
2 Q9 A 9 #
% ¥ 9 #
& C % B
9
0 9 * 9
(9%9)
/6:
?1 9 A 9
(?Q9A9) !
$ (&*EE
&FE & F @ )
% *
9 (%*9)
& C B
9 (& CBO)
4 514 4
C * *

6+24 * @




& * 0 F 6+21

8

éS 24 (& 6++2<3)

6+++ (
A ) " 8

& * 6+++ (&
64 /
32
(42 * 1 )
0 1
+ 6. 4
c "
; 63:
(6:
(1)
6
(K& %)
2: (
8
(3:::0)
A (.:64)
64
514
|
# $

8
5% 2) * '(%!" ()93
&
D "
& % E (&%E) D
% * E
I* opll - ™)
0 >
0
&
!
(
)
K& %
* E
%
& *
(.9
?
4 (
/.
6/5 %
-/
51::
7% -# NS $.
09 .66 0

H E*&

(671)



&
$
$ $
!
MO
%
$
$ %
8 (:i:4)
@
E >
%%)  Y%# 2%# 1%-1)$ ). £ 14
4
! ! 1 -)3& & *%
(0@&;) :
(@0%) @0%) (&) (E@)
(;%&) (*?)
E
0 %% *)$)*)$ & NS
0
|
* 8
@ . 0 .6
8 B E 8 & G
* 8 A E E*&#
C & E B
E F #% E 0
E % E $*04 )* _E R %0
0 A
%
E@ &
0 9 K 4 ..66
E@
1%.%$ - $% (% $ %!")(
H ;
$ ( )

0 0 @



#)NS $% )+ K& % '

E@
C K
& % (K& %) 1) - #) *--
! E@
K& % (ORY)
( Cco
)
C E@
K& %
1 % $-% "% * 9% Cco9
C $# 5 1S %8*0%)7$ %!!
0
9
0 9 @ & ;
?2 &
0.(1#)) %) $! ?'
E
7
$
' > C * ?
I$ -1%!1% % (
] E
G E*
)&"5 |
! K& %
. E@
?I

"N$-%. II* %

3
..66
3: co9 5/ 38 <
5 &
C H#



?l

C9

K& % '

K& %

& 8 (.:6)< =C E
@ & > & K
A 0 3
(6++2)< =A

S mMeo *-

W H4;4

9 ((nH)<* ? 0"
@ E 8
Al & (:64)< =
% > E
(E@)

Qe> @

o> 0 B

?l

R # SHE % &
O ) #& & %



(

% % $93
B >

L M & *

%

@
B
B
" N
4
!
L7 M
&
0
&
%
F
%
>
LG
!
N

%

MX




E &
N
)Y F
@
A % '
F
H
I+
' ' F
7
N
&
0
9
X @
F J%
" J H >
N
B
7
7
LC
* 0 M

X0



L M
H
&
@
A %
0
X &
L
s K
F
(
0
* H
5 F
Q@ * 0
">
c
*
N
5




%

!

&
@
A

!
(Y)

M
J@

F7
L M

6 0

40

19

[ &

)*

MX



39

)*

)*
) &

)C

)C

% $ B & (6+55)< *
<8 @ *
* C ;K< C E
cC
% A B A 9 (u6)<
J@ * J J
d 1 5 0 6/ 6 36"
L@ @ XC * H %
H@ #C B "
& * B 9 < C
B * B 9
G % J / I $
& .6<6
& (.iH)<E 1,& % 5
5

9 K B(6+++)<L;&8 /<
@ MB2/ B 2 | C

& A

9 % C (:3)<L B

@ XMl & 430
J9o A 9 #: F C
*C B @ J 1
/ 1 4 <&1

? @ (3<% & <;
0 & QE

% G (6++5)< @
@ <&@ &
K< B ? &

"% A(BHI)@ @

* 64+6 6512 ; O <@
E C
" K (:3)<M* 9 &
M 0 D & 4 &
# 8 42n
G K 2 G ?; (.:2)<
L 9@ ~*» X @ B 9
OX&A * B *
C ; 8 &
*FB @ @ ? M
#& 434 /n
G % * (.:5)<L' @
B 0 M &
I 5 35
G A (N @ " <;
B & "
% %
B & (6++N< % 9
? B B " C

@



;& (L3)< C
&D? E C

C & ;(:D<L * 72

O @ B M 1
& & , & 161 166"
* % ()< LF
B M 4?3 8 31n
& (6)<L* @ M
1/ 1Y L$ +K
& & , 4
* & (6++6)< B O , " , $ I5
+:<&" F A , & 1% 15 1%34 " $
* W % O 411, '5 1 & %
"l $ 411, %41 ", $
1% 34 <<E 1%34 << " |
+ $ 14 ", 3
1% + $ #
<77 7 7 7.:667 + $ . &
7.7 (& =& & %
48  ..66) "<(E<:
LO M
<77 7 76454::
_" abcdefgh’ ( )
& 9
" ( ) C
<77 7 7G i j i
<77 7 7 $7
667 7.:7
% 00.1+ H -
9 @ 8
<77 7 i253/5/1
(& .18
.:66)
* 9 9 * B
<77 7 7.::57:/7.47
7
<77 77 77

K * * K
<77 7 7.:37 7637

0 o 0 o o




#

& 9 & (98)
% #%# 2. # 8
!
&
[
<
0 @
? A (0@7A) C O<
$ #
C 00<
#
% (5 F % (.::2)
' C 000<
#
& C OH<
M
& C 000 =
> C 000
0
>
0 A 9
(.:66)
<
% (2B F % (.:2)
# E
0 11
55 4 + /
&
()
* F %
F % (.::3) F (.::3) (5 @ (-6 9 "
?$ (2) D (=2 " (.::2) (.:66) 9 ( )
@
K () @ ?
& @ =
<
!
@ ( — ——777777 (6)



0@°?A !

) 0 5
<
0@?A
— 777777777 ()
0@?A
055 4
+
0
(; %)
7777 (1)
0
$ |
E (;F%)
0@?A /
- 7777 (%)
<
- zzz 0
0 B / 777777 (5)
F 0@?A
F 0@?A
<
¥ _ _ 3
<
0 >
|
0@?A
0@7A
/N
0@7?A ' /
8
( ) Q)
& &
( F 6++1 % F % )

.:5)



4 055 4

4 0 5
$ « )
( F 5)
0
|
- - - - 0
—_ = ———7777 (%) ' $
$ ]
%
0
N )
8
@
$
0 5 5 3
F (23 ?2% (.22 F .25 |
$ 6
2277 (2)
? @ =55 4 1
&
( 6) &
$
. & A@
4 0@7?A 0@7?A
@ 0 !
%  (.::5)
" (

) @



0
0@?A
$
%
!
> 11 .
1
!
(.:66)
( 2 &
!
166 5:: (12/::NI654::)  H? F
> ( *EA?) /-
e 0 ..
(, )% $ (1.4::NI31:2) H?
' 146 6:: (I.. +:NIL. /) H?
! &
*EA? !
| 0 $
!
4
9 $
%
*EA?
( ;.6

*EA?

*EA?



1 (D
2 % 5)
F
I
= >
& = >
« )
(D L2# % .:5)
F
(.::3)
0 5
$
@ *K (6)< C
$ A % A . ?)9
C
9 9 " (:66)< L@ 9
@ & <&A 9
9 E 9 & M
& @ H <.
9 9 " =* % (..66)< L%
% M @ QF 70A@
% * # Q A
9 & % (B)<@ N &
$ C " 9 & A
0 A C E*&
2% A(n2<L* 0 ?
$ * ? 9 M
E 8 < * 8
& 0 H 50 4C 4246/
< $
' B (..66)<C F 6 @
&% @ @B08
"3 " F ¥ & A
& N
] 6++/)
F% (2< L @ E
F $ *
% @ C %
@ "I M E 8 <
* 8 0 H 5

0 4C 446



F* (:3)< L* @
9 & C 000 @
C @ ME 8 <*
8 0 H 50 4¢C
4::4:3
F K * % K 9(:2)<L
0 * ? @ 2
& MK F 2 H 3
0 .C 135N1+
F K*% & F & A(.::B)<
L* 8 * : *
% * % < &
F ? @
? & M F ? 66< 16/N
14:
B' K @ m (.:B)< A
C C 8'
* <8 E C
K ;o ? (e)< L
% < & & M <
% * & F O
& * ; % & (.:N<
L& " B %
@ 2 & < E
MF ? 61 123N+5
C & & (B *
@ H
*
F K (.:2)<L* 0
* C C @
@ * ; 6++:
JIMO & 8 H 6+ 8F
; E (1)< & A
F & "

% ()< L@

< $ M

" K (3)< ¢ C 9

@ 62)& F
C *?2C $ 2?22 F 2?2 08

(.:3)<L F F A
% * C A

: & @ M F

/:<1:+N163

* C (..6.)<LF * A@ X &
& F % K @ 65

* ? (:h< LC * 9O %
* MO ?

E0@? (1)< * > @
<77 7 7 &
6.
E;(.:1)< LO < &
@ - F ? M
F 8 ¢ "
&A % & F (D)< @

? * & @
? 9 K Q
@ EG
D (:2< L &
A < C B M E
8 < * 8 0
H 50 4C 4.:4+
31
@ < E @

<77 7.7 7 XQ
niQ n Q

n:216:1.15/ 2. .+53/1 .

. & 6.

1 6 - & % #
! % & +

,5, 6 #1

+ + &
4 & 15 55
55 1
- & # - & 6
&:



15 )M % &) % # | %)¥)I" S * * ($)! 16

15 ) ) # 1 %)9"1%-1)$ # $#5)$$) $M)**)$
15 )1 % &)1* 0 # 2)*" *"  &)I* 0 -
15 ) .. % -* $1%%) . -1%-1)$ 2%H)$& #) !+

"% $%& %%

0 % "# %
$* &
+ &
L -*& L&
/
0)'3$" ) # 01 2
) 1

4 5-6 &$ )' &$ 78 ##

9" $ & 8)& -+, &2 & # ;8

7 & $ 2 8 + .
&2 $&& #$ $ & $ 2 8
2 # &2+. ™ 2 -+, ) %
!ll
I 8;9
c - ;

o * @ (o0'@)8 * >

$222 2)8)(#) &

%$)$& 1% 7)# %!

1/




#8% &'(" )+ + , # &+

% # 2?2 #2)

9 %@ B
$
$ <
B > ?
9
2
* 16 +1/ %@ F
B ? @
¢ ) ' C
B
(B )
B 9 %@
&
& * B #
K
C B
* 8 *
@ 3 %@ *
261 %@
C
@
B
@ " %
& 9
B
@ @
* % 546 %@
@ 3
B # $
?
B %
@
$

& F *(6++6)< > F *
(n9 @ % ).

C 7B 53/
% 9 & (6+36)<
B W (n 8B ) 6

* % 7B A1..14

B $
%
>
C
C
&
?
%@
$
3 6443
=
B
% ;
K
&
K
$
E ?
&
K >
C @
K
0 = @
* )
>
"%
$$
& & )
B
& =
& (X<
n@ $ &
)9 ;% *
6./



* %
@ O
A
?
& B
B B
A B
' B
9
<
C 7B B 7B *
&
C
@ ? &
A
55 51 4 :

$% -1" $)) $3%)*)$& )$* )

c @
&
B 0 C
@ E
( * B )
?
@ *
* G
?
>
8 & (6++.)< B
& (nF
& B ? ; )&

G @ 77 1.

<
F 9 & (6+21)< & ;

G & * > (n&
) 6
9 F $> B 7*
9 (6+2)< & &
B K (n" &
) 6 & &

$> 0> 7B

3 %@

1. > 3 %@

C 261

@ )

c

B C ) oB ~C )
® ) (% ) (C)

F 90 (6+2)< > B

G (nC )
6 & & : $>
0> 7B
& (6+26)< %
(nF ) & ;
D 6 & ; $>
% 7B 616
@ " (N % 9 F
(% ) &
K & &%$3% $K B
9 7B /5



3" $)$ ) B 3% * S N& ?

3%)*)$&<
0
B
2 & &
;& &
8 B
& 2 2 ?
0
B
B
S |
& 8
*
&
B ?
C
* B B
" 13%) 3%))$&!
$
E
C
A @
B
?
A
B $ C
%@
@ B
* $ B
$
B F
$
= C
>
* 9 & $%$* (6+++) E F
- 5 Y o F 8@

K ; $> 0>
7B 63636 F 8@ 65



C
% C
& > |
C
C >
B #
= B & > 8
C
9 =
%@>
G
%
co 14> C
B = C
C
@ >
C ( 6e#
H
& *
14: /141 &9 C
5& @ 5%.! -19%) 2%)*)$&
F 8 @
F 8 @ 3+
* 8 @ 6/5
K @ & (6+5+)< &
* (nF ; & )
$ % * 9
; 7 4,
* 8 @ 6/3
F 8 @

% 8 @ 46.

8 8@ .2

5 3
13 5
? ; &'
n *
C B
& A
A # A
@
=0 > C
615 %@ A
&
$*
$ B
*
&
C $ # %
&
& B
F %@
$
& $
K (
B )
>
?
C C
@ 0
A <
6+15
& * <



B
A >
A
B >
l$ '
6+/4 6+/3
= B
& >
F
B
B
G ) &
B
"> >
B C
()
5% "%*) $ %7 *
; C
@
C B
> &
; &
< =
8 0 W >
B B M
F 8 @ +4 +1
8 8 @ .2
9 3 & (6+51)<
(nF " ) 6 6
0 % X 5/

K 8 @ 663

% (B )

%@
>
0
B C
$
H K & *
B F
B ?
! %
B
6+ 3
F
B |
9 $ = ( : ) |
? > 8
@ ? *
>
B ?
C

&MS$ (™) <0
B

?

(4

5&A &(*)$ $# ) $ .

9 $8 @
9 $8 @ 51

8 8@ .1



1"$))$ " (™! % LM
B ' C

& ? L% - ) T%# ))& %l
C 44. %@
C «C )
« 9 8 $!
2 x C * B 622.
B ( ) 8 < = -
( 1
>
| < & ;
X F B
X &
(6+) $
. < .
5)&B ) $ $#1" $))$3%)")$& =
A4 >
5 0 3 (4) >
3"% ' %& % )7)$&<
9 &
6+
p—'3 A X - C (@ )
- B : &
@ C
B & > 0
* & C
< = * &
& F GFL M9 L M9 LM LM
& >
> B
3" )% %)&)$<
* & * &
o} % S
* ? * 1 3 2
B
& 0 ")-%$ 2% WS %
F G (& * ) $1 %)(*) $
& o}
1 &9 0
. ; ((;
* &
0 L M A
&" 9 * (6+2+)<
& * (n &
9 ) $9 & *> o+
7B 63 8 8@ 4
&9 9 F (:5) G > 8 0
9 M ( 8 0

) 6 X 32



$ "3RS (N +% 6 . $#

$ 4$# | <
<(FL M GLM pLM gLM L M) ( /) C
@
%@ A ;&
%@
n H (
&9)
$ *
2$) (! < o)
&
(n )
8 * &
%@ ) &9>
5&C )#H$ $# ))$&" . | & ' O
8 & ; o
5 C &
0
. & O
= &
H &
* ? %
& C >
&™) $ " (* N <0
? -2) s# "#) () <
o
o} <
C B ( B
? = &
) ( )
: o § . ()
; B
( ) * ( "
? * B F )
( ) &
B
&
>
!
#
@ # $ %%
#
B &$ (
F 8 @ +
8 0 4
C

8 0 (C8&%EF) (/36 &9)



C
=>
o] (n
5)&D ))$&"6 -2) $# ".#) 1. |
“0S" (") <2
2 G
& $
= 89> &
0o ( )
I & CC
? 5
? &
> & CC<" :
n&) (n)
( )
?

1"$))$ " () <




Yo* ++ #H)'% *+( *(%
*$9%-% %o+#t + & #%,
!& l* +

% "l " $# %5%$8 & . $&

X
0 |

0
% C F
0

*
#
$

.
& A 9 ()

0

1)7)

.::6-)

4 3

0
M K % (6++4)
#H$& " %
9
(C 6+25) F
6 C
5)& @ 1)7) E! #H)$& " %
B (
<
C (@
6++6) 0O
R
(* +++)



%% %$)B& * " %
) %3$)$8 * " %

@ (6++6) $ G (6+21)
<
G <
<
)7 %&)$& ( ) N
<
m.) M%&  ( )N
B
@ (6++6) $
« )
$7 %&)$& ( ) N
@
LB )$& (
5)& %%F! $)$ # - %$)$& *
"o 5)&A  E! %$)$& #
@ 1
> (@ S04 <
D 5 &
&



&
.8D 5 &
&
&
.ED 5 &
&
4
& B
9 B (:665) &
B (:6.5) il
F
: 446 & @ 0
& @
B A
11
9
2.
@
1
&
& (: 6.5) 9 (: :66)
B 2 F
1 1/2
@ & 0
&
@
B
% C
F
& (: 665
& (::66) B * il
F
:113) @




/ 9 % " *& ()< C
@ & E B * F
# 9 (:113) ? <% "
& (:1/2) & (:446)
i 0 K ? % ? (6++4)< A
& 9 @ ! B
& @ ;79
1+( )13/3
G & G 9&(:N<LB *
c B * <? ? B
F ? M& B
2 1() 6+4.6.
!
A ? (uB)< B
@ @ E cC ;0
C & (6+25)< A < &9
@ & 8 E c s
C ? @ C Q * K ()<
L& @ '0 M B
0 6. 56N25
* 2@ * 9B Q* @ (6++1)<
L? B @ & C
o * - B
< F ' 2 M ?
9 A 9 1. 4415
@ * K (6+22)< L@ B 9 C
* < ? B M @ *
& 6.() /3.2/
@
&
@
9 1T > 4
& & , 5& #
, +
6 .
% &
1 "+
> % & I $
* D 1
& ? (6+++)<L& L w35
A M @ .\ s 1
? !
. 44 (.74) 646 6. 1 . %5 .
& 9 (6+52)< 2 cC < & o . E:
@ H F A :
0
2 1&
% * (4)< C Cc 4 &
? C G G 1 # 6
% & (6++2)< O 2 1+ 5
. ? E c . $
1 &
% K (6+52)< 0 "5 &
v 2 0 $ .
@ K QC & (6++6)<L9 @ .
2 M? C A 4(4)

61+ 63:



#*#% *+++ + !
(# #* % "% +

$*+* 9 &
%G Ix 1, "
9
&
. 7 & 9 & A
4
F
9 & s &
|
& > ' $
!
|
! 9 &
I <
o 9 & 9 &
$ !
9 & R
& 9
0 &
1 1
9 9
&
9 & : 9 C @ &
(C@* & & 120 6++1)
* 9
° & c @ E (9@CE) 9
° 9 @ 7
& $ 9@?) 9 C 8 9
8 % 8 9
@ 9 E
; 9 C @ (;9C@)
9
. ( )
9
9 C (90 9C@
B
& & 15 13)
A H 9 &

6+23)



9C@E

F
9 "8
&
9C@E
2@7?
?' @
9 & 9C@E
C 9C@E
& N
F 9
C
&
? &
A @
@ ; 9 C
@
9 &
9C@
(B
& & 15. 13)
* &A
A @ @
<
9
?
9
&
!
xR 06)$&
C
I
& &

6/

6/



* C
& E @ ]
! 0
!
< .6 (14,
2 (13)
* &
&
G
9 & >
0 I
9 &
& 9 &
8 & 0
9 9 &
!
! # <
+ (14, .5 (13)
9 & 0
$ % < $ >
A 0
9 $
&
$
& ;'8 #
5 14, $ >
(4) 0 $
!
5
& 9 & ()< 9
2., c ...
% B B A B QD & *
" (6++5)<_* & @ ?
! @
@ K (6+21)< 8 < & "
C C . ?7 @
9 & K (1)< B < A
C * 1 ?<F
9 & " @ %
0
C " G (1)< A
& % * <&C "

? C ? B



" (63 @ % ?

O 8 K * o
(0]

" "9 (6+24)< L9 * C
0 @ C XM & 9

% @ ?)A *

B
" 09 ; C K
6++4)< & * C <&@
" " F ;O
F * " (6++2)< * *
C <F % &F C
% G C B
F * % @ (6++1)<LF *
C @ 9 > %

K
F C * K (6++5)< <
A C " F
@)
F 9 K B (6++5)<
* I ? & N
; O
K " * G (6++)< @
o< ! @ /I ? C
B

G 000 (6+2+)< L@ *

G C (.:6)<

&
B @ & F & "Q@
()< ? 8 C
C ;9
8 G (6+2)< *
"F ;0
C K Q AF (6+2)<0 *
? < B & > %

@ F QA E*&

C K & 00 A A % ()<
0 @
@ * 3?2 " F
@)
C K &O00 % ?$ A
% A K (6+23)< L B %
* C C M
& A 8 5/2

34

A H H ; (6+23)<
LC C <&; B 8
" M % F $ 4<6+./
A B K * @9 (6+2/)< L*
C < C M%®% F $
K 7& k
* @ A B (6+23)< *
C 0 * % *
@
* % @ (6++)<L&"
K & * ;
C 8 ;
B 1(.)
H (:h< C &
&9C
3
B"A9" (.::5)<" #
<77
% 3 & !
4 % - & +
1 -& 6
1.
0 +4 . & 5
#1 & "
% 5 & 5%
s & + +
, %
, , % +$
, &
6 ,
, & 4
% +- =5
& 5
& & & 0
35 " 0 3% 5
2 6 !
1 , & 6 ,
, & 2&
5 63



#$% .

[ 01# |/
2

% %& )--

& 1

$$& - ) %.!



(;%

&

) 8

%.!

Cs$

0 - .
* 6+4+
&
B
&
F
L
M
( )
&
?
F
7 7
3 6 6& #CD



<
#
|
61 @ C 62
@ 2
$ &
0 9
# *
3
1 & *
0 0
M
> 0
cC A @
6/35
F =
6:
*
v #
>
> *
0
’ <
8
% %) $ 6/ <
6:
0
@
<
0 @
" B
Cx 6+::
@
623:76236 9
@
! C G

A9 A 66/:



*. 0

Z %
@ &
% & 0
( B
) *
(NS
&
L M( )
9 &
9
9
&
%
!
?
!
0 K '
@ ]
@ 0
! <
X
F
0
#
?

?' 41<1 +41< =
& 1
* B

" 78 '






*$%-+ #H# U
%* % +*$& 3,% &+
+ *+(*

% * "U)* (" %

; E & *
E
6+25
> &
< E ;
" E & E 78&E
(A B C A &
L)
1
C
(
A 6+3.) B
E &
6+5.
& 0 8 $
A (9 n4) 6/
; E !
(09C) 4
9
FOH7&09
(E;0@?
& A E .:5)
! <
E; X
& E 78&E
X
" E
" E
2l
X
n *
9 A @
X
E*& "

F K G
B > A &
X
$
E X
!
E
C
E
$ <
& E
(A BC ;6 K i4)
*
$
0
0 @ @
$ 1}
&
$ ;
& Y(A B C C :6
K .+)
B A & &
K G &
E " 6+25
E 0 6+ &
* * 22
C 9
A @ @ &
A



?!

C
0 E
(A
;6K L)
0
9
$
>
$
& &
&
w
, & . &
A S
C ;"8
%
7

",.%%

5
9?2 % (& 1 23 3)< /&
+ 9
; G
F A C @ (K +)<
2 G & #

# ! C + A B
C G
F A C @ (K +)<
1 1 D ! 3
I 5 & 5& !
+ H 4 B A B C
G
F A cC @ (& +)<
B %= 1 & D# 5

+ W -5 A B C
G
0 8 $ (9
24 B&& ! # ,5 & 08
G
E,0@? (.::5)< E & A E;0@?

G

A (6+3)<F ?__E

& % B>8

' $
"3l $J

2 "2 0%
2 & " 02%

"211 $ !



? <9K C Q9% 9

& <C8%'./4 % * & [:12 ? & < r
@ N 8
<
K <
* R
A A
B >
% A
E
: <
9 !
N
&
&
5
@ <
> < 61 A
< & >
# < 6: A '
+ A
-%$ N$*r < 0 ' &BB'! !
K H" <<:$
-%$ ) < B *OREIT %S . ! (" *)
F
< CK (.::6)< A C B
K < * (6++2)<=B " > 1 & & & H1/.
A < .
; < 1 4 * 6+25
A < & % @ & A 6++3 36
E < % L E @ A M ? * @
E 6+++



