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Speed Limit
Levels of

Area Road type Service 30| 40] 50] 60| 70| 80| 90 |100]|110]120]130|>130
Rural |1 Motorway-National 4 levels X X X x | X X X

2 TrunkRoad/Primary-National |4 levels x | x| x| x| x| x

3 Distributor/Secondary 4 levels X X X X X X

4 Local/Collector 4 levels x | x| x] x

5 Access-residential 4 levels X x| x
Urban [la Motorway-National 4 levels x | x| x| x| x| x

1b Motorway-City 4 levels x| x| x| x| x| x

2a TrunkRoad/Primary-National |4 levels x | x| x| x| x

2b TrunkRoad/Primary-City 4 levels x | x| x| x ] x

3 Distributor/Secondary 4 levels % % X X

4 Local/Collector 4 levels X X

5 Access-residential 4 levels x | x| x

< 1

FOUR LEVELS OF SERVICE ACCORDING TO SPEED AND TRAFFIC CAPACITY
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ARTEMIS Motorway driving cycle for passenger cars

speed
(km/h)
motorway, stable unstable stable unstable  road
urban road speeds speed speed
120 T W\ ﬁm\
. urban
130 km./h fimited
| versign LV)J\
40 1
a } ' ; . }
0] 200 400 600 800 time (s) 1000
<: ? 1
< ? 1
< ? 1



@

! F'< 10 =/H 1 &%%3 .26 .
@ O < 1F< |
@ Do " [; "6 &%%%$21
B ? < H 198%%3 .21
< ! @ *1)1"
! 6 . 1
" @ . 1
< 1
!
" #
81/ 2
8# :
F# L L?
8# & B A A )
B/ 2 B )
B T+% 6 +% )%% 1)%% )%%% )

F:8/ , 2 )6* .
B. 1?
# a
F o# =/27?
F - ?.

" 1?

B:4

B;
) 1



)$C%  &%&%1

16

n #$%
<
1 @6
! 1
< @ /
21
:? @ !
1
@ < (
" /[, ? 6 *1)6 " *1)2
H @
mn @ 1
? ! I @
1
< @ @6 " *1C1" @
1
6 000 000 - 600 000
—a—PB
Lcv
5 000 000 - —— HGV 500 000
Q.
—e— MC+moped g
+
__ 4000000 400 000 &
& s
o
5 >
S 3000 000 300 000 &
L I
g 3
< 2000 000 200 000 =
5
=
9
1 000 000 100 000 g
<
0 0
O D O & L P RSSO D O O
S P PRI PP PPN
IS NS A I R S S U S S S
% 6 6 ! @! I8V 2@




B8( I ?
8 ( ? |
- ( o]
IA8 1A2(
CIA L A2(
8( ?2 |
. 11 @
1
. !
@ H 6 @
@ 6
F@
1
|
! 1 ENG)
@ ?
(@ 6 @
. 1D @
< @
? @ ?
@ 1
@
@ < 4% ? 1
H @6 6
o . 1
! (
A A
?
5 ?
H @ ?
R
V)@ V)1D !
, ! @
5 W?2W 6 ?
! @ @
@
@ 1

?

11



H 6@ 1@ 6 (

B@ @
B@ @ @ 6 " *1%
0 6, 6 (

<

B

A
Pb bensin >2,0 L
25000

20000
_ 15000
0
g
10000
5000
0
1 4 7 10 13 16 19 22 25 28 31 34 37 40 43 46 49 52 55 58 61
ar
& 5 @
? 2 U& 1
" !
! 1@ ? L. @
/ 6 )$$$21
@ 1 < !
1" -
A A1D
1H
1
1 < |
1
) 1
@ ! ! )
. W26 /W< W2 ! /W 07? W21D *?

@@ 6 [/ H6 &%%$21

15



< ! @
1 @ @
21 I @ @ 1
& I( (
@ @ . @<
. @ @ W oW 1" )%
@ . 1D 61 @ H( !:(
. /0 1)$$$6 IF &%%326 ! @
1@ 6 T 1@
@ @ .2 1: : @
6 @ @ . 1D .
12 @ 1D 2
2 . 6D IF .6
FD | < ! 5D: @
@ 1
v v ‘
H
y A \ 4 \ 4
? 2
\4 \ 4
)6 & I* & 1 6 & 1
\ 4 \ 4 A\ 4 \ 4 \4
! 1
< ! @
! 1D . @ ! @
2 . B . @
@ )$$%6 )$$+ 6)$$C6 &%6%% ! &%%'1
6 ! @'! @
/ 0 1)$$$6 'F &%%321

13



5X 1@ X
N
6 ,

# @ @ X
! , @
6 !
*&& !

D @6

&Y%%) | 8%%'1

2 6

+ *&&

D

2
< 1Y
@
2
2
21
Lo

; 2
- #(

@

1
!
o 2

| @ /&%% R'$$$$ 121 D

. 1D
@!
! 6

. 6

.

2 (U

1:?

1D
*1
%6%$+%)

L2 Y *$3+1C) Z

@

, @ @ &%%'

/,
&%% %%% 126
@

1D

/ L2

18

@

@ )$$%6 )$$+6

<

@ !
60 6
1+% %%% R )$$ $$$ 12

21D
@

%6$$3)



@ &%%'1

*1))1 D
43J . @ @
@ I @+$) @
. @ ?
1 @ @
/D2 . I @ X
! @ X, 1
@ X. 1@ X
O I 6
< 1
<
1
<EFD @] I 1
[/ 0O !
5D: @ 1D?
I ? I
@ . 1
@ 6 @ <
W 0W26 /W! ?
? W W26
. < ?
@ 5

21

W26

19

D:6

@

Di1<

1

&% %'



< @ @ ?
/ 198%%+[ 7 6)$$321 ! !
? @ I @
Y ) Y 21 . @
! O 6; !
@ / ?
21 @ 2 ! N
1< 6 ! 6
@ ? 1
. "o*1)&6 ! W owe w! 2w |
W W ! *1&1 - @ , !
@ @ W ? W 1&%%'21
I free flow
] heavy
saturated/
congested
"0/D:2
a ' b k
stop & go
B vy 6 &%%'2
B )*/ W owe wW! 2w I'w W2
@ Pl ! / E 2121
)*+ "$ (#"9% - A "$
( P& e Y
&0 &% %% T)*%% )*%% )B%%  UY)3%%
)++% T4%% 4%% )*%%  UY)*%%
1 ))+% T4%% 4%% $%6 UY$%%




D @ w ow/ "

*1)&2 W W/ " *1)&2. @ , W w2
/W! ?W21D . W
W @ . @ @ " *& 1. *l&1”
@ )2w W . @ I @
[ " *1)&26 ! W W ,
. w! 2wl
? @ @ ! 6 , )
L 21D W
W 1 @ @
)'J . @ . Wt ?W W w
I@ 1: ? | I@ |
< 1
________________ _%-"congested“ ____________________g
"stop & go”
____________ b Hem oo
— *
Duration of "stop & go” Periods of
conditions "heavy” traffic
B w w @ @ @
W w2 ! 16.! "or&l
1 0 | I( |
ol
D FD < 1
? ? 1
! '@ @
) < Il @
C+ &34 <. 6 +@ ? %
*1* 1D
$% @ .? W ow @ 1" *1y
? 10 $ 'J . W ow
@ 6 W K W . %1%+J1



+ * + 2 #
ED . D E ($% E! E" O &)1+J
ED . D E (3% E!' E" O )W
E 07 E ()% E!' E" O )%13J
E E (+% E! E" O $13J
E < E (+% E! E" O 4147

+$1'J

Andelar fkm férdelat pa olika
flodeskategorier

O Freeflow

B Heavy Traffic

O Saturated Traffic
O Stop&Go

94.42%

12




D
|

+ 0 & ( & !

8( ! @ .
. 6 . . < 18 *46
! @ 1"
! @
1
& ! ( 2& 3
< . 6 !
@ . 1B , 6 6 , 6
, 6 / 2 . . 1"
") / 16 &%%$21
)2 @
&2 @ 6
*2 . . I
2 E
+2 @! ! /1.1 7?2 | 2
42 @ . .
32 @ C+
2 . @! ? F D8
Il <: 1FD8/FO D 8? 2
1< ? . @ / *1)21
@ (
)2 D @ . < 1
@ !
< ? / *1)21 .@ < < I«
107? . ! , 1
&2 : I @ ! @
1;
< ? FD8 3817
1
*2 ? . 1;
@ . ! [ 4%2 1]
@ 6
8t 1
2 B@ @ 1B
<: ? 1 <
F# L | 8# & 1 < <
8# 18# &6 F# L 1" < :10?
. 8#1
< ? 1

17



+2 D . ' . 6! 1D

@ ? 1
42 . . 6
. 1D @ < . 6
@ @ . . ? . 6 @ 1
@ . 1
32 ! . . ! C+
@ @1 [ 6 " *L)+*)31 " "
. 1 C+1D !
/<: ;10726 8# | . ? 1
Artemis Urban
0.50
0.45 @ Urban - baseline
0.40 B Urban - E85
0.35
0.30
0.25
0.20
0.15
0.10
0.05
0.00
cOo HC NOx CO2 NMHC Fc
@ . . @. @ C+
? < .1

56




Artemis Road

0.45
0.40 O Road - baseline
0.30
0.25
0.20
0.15
0.10
0.05
0.00
g/km g/km g/km ka/km g/km I/km
CO HC NOx COo2 NMHC Fc
@ , . @. @ C+

Artemis Highway

6.00
@ Highw ay - baseline
5.00 !
| Highw ay - E85
4.00
3.00
2.00
1.00
0.00
CO HC NOx CO2 NMHC Fc
@ ., . @. @ C+
?7 < ;1071

51




+ & !

( $%
B@ ! 8 @ .
*+00% 2
@ 6 !
< . 15 &%%4 &
6 I'MF @
! @ . <
81 @ @
@ .! @ 1
@ . ! ! .
2 6 " *)C1
@ !
% #. B
| B @
2 . @
@ '@ 2 12
6 ! /

lll

@
&%%4

Q ®

(1

6!

/
@ . !

@

@ @



F#

53



1
D | (
"F( F'888 / F'888 &%%%$2
H? 1
H 8<:B/F8 &%%$21
( | &%%$21
F"888 ! 8# b8 6FRH# "
, ] # HOF#HO6F #8 18#1<
1 @ 26 @ . (. 6
1] . /. A. A6 11 < 2
/. A O0A @ 2. F"8881
8<:B @ # H F# 6 F #86 F;
6 6 6B; 6 1 1/ , ! 21<
@ @ @ . . 6
6 V 1D F #8
@ . ! @ 1<
( 8<:B #
F# . 6F #8 'F; «1
< @ (
X ! 18# £8;:6 |F #2 @
! . @ &%%4 / H? 21
&( N 8<:B ! (
@ ! . @ &%%31
< I ?
1H? ' &%%+1H
| L < | &%%+
@ I N 6
8<B I ( 1 &%%4
. . . . ! 8#
1 @ @ @ '@ 6
@ ! &%%41D !
6 . 1
"*18&% 1*1&) @ . :
. < . @ 6

58

6



1000 m3

1000 m3

6000

5800

5600

5400

5200

5000

4600 N P \\\\44,

4600

= Deliveries
ARTEMIS (2008)
= ARTEMIS (2007)
= ARTEMIS (2006)
—*— ARTEMIS (2005)

4400

4200

4000

1990 1992

4500

1994

1996 1998 2000 2002 2004 2006

1%%% 2
@ &Y%%+ | &Y%%Cl
1

4000

~

3500 4

3000 \/7

2500

s

= Deliveries
ARTEMIS (2008)
= ARTEMIS (2007)
= ARTEMIS (2006)
—— ARTEMIS (2005)

2000 +

1500 T
1990 1992

1994

1996 1998 2000 2002 2004 2006
1%%% 2

@ &%%+ I &%%C1
1

59




"*1&% 1*1&)  ? . @

<:
6 @ ! 1
)$$%6 . . 1
. @ I JU$+I2
1 @ / . . 2
4+] . 6 @
*+J6 . . E. 1
D . ! . )1$$% 6 @
)+J . 1 @ .
! . @ 1
"O*1&& @ .
8# & < 6 ! @ &%%31
@ ! )$C% I &%%36
&%%C &%8&%1 : )$C%6 .
@ &%)% / @ @ )$$%2 @ @1 !
)$$%06 ! @ . @ @6
@ . 6@ 6 1

Miljoner ton per ar
20

18

16

14
12
10
8
6
4
2
0
1980 1985 1990 1995 2000 2005 2010 2015
Il Personbil bensin = Personbil diesel [ Latt lastbil bensin
[ Latt lastbil diesel CIBuss I Tung lastbil
[ Motorcykel och moped == Etappmal
8# & @ . <:
! &%%C(
)$C% &%%3 &%%C &%&%1
"OrET 1FIR @ @ F ! ;8
)$$% 4%J C%J 6 17
&%&%1

2020



Tusen ton per ar

250

200

150

100

50

0
1980

2015

1985 1990 1995 2000 2005 2010
M Personbil bensin O Personbil diesel O Latt lastbil bensin
O Latt lastbil diesel OBuss B Tung lastbil
O Motorcykel och moped
*1)$ , 6F# L1

Tusen ton per &r

180

160

60

40

20

1980

2015

O Motorcykel och moped

1985 1990 1995 2000 2005 2010
M Personbil bensin E Personbil diesel O Latt lastbil bensin
O Latt lastbil diesel OBuss B Tung lastbil

*1)$ 6:81

2020

2020



5( 4 $%6

I @ &%%'/ . & %%+6 @ &%%*
@2 /: )$$C2
! 1 .
@ < : 6 ?
! 1D ..
/ . 6 112 [ &%%'2
< @! 1
< @ < @ (
@/ 2
'@ @ |
D . 6
8#D:<1D
< 1 . @
! 1D ( [
I @ 1
!
1
. . 'J o1 .
@ ! . +% J1 D . ?
@ ! 1
< . -21
@ 1
@ @ 1D < 1 1
. 1 < @ 1
) < @ .
1
< @ . 6
@ . ? @
@ < @ @ ?6
?2 1 1@ 1<
1
< @
1D
@ 1
) @ 1

52



1 @ I 1
H @
o 6 [
! I 1
) o< ? 1
! : 1
@ P < @
@ . @ 1 @
@1 <
@ ? 1
"O*1&+ I *1&3 < !
1$$% &%%' 8 #HF#H 817
< %1'1
"R+ @ < ! 8# & @ ? !
6 1 8# & @ . 6 /
. 21: 8# & )$$% &% %' 1
F# L ;8" *1&4 *1&321" F#L @
@ 6 !
6 1
20
Totalt
I T =
—_ -~ - -
16 -
14
=
% 12 —ARTEMIS
o Nya EMV
%‘ 10 1 — —Gamla EMV
E
S 8
O
6 -
HDV
4
2 -
0 T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004
8# & @ )$$% &%%' <
?2/11 &0%+2 ! /11 1&%%'2 1

57



NOy (kton)

HC (kton)

200

180

160

140

120

100

—ARTEMIS
—Nya EMV

[0}
o

60 -

40

20

1990 1992

F#
? 6

1994 1996

1998

. @ )$$% &Y%

@

2000 2002

<

2004

180

160

140 ~

120

100

[0}
o

(o2}
o
L

——ARTEMIS
——Nya EMV

i
o

N
o
L

o

1990 1992

1994 1996

1998

8 @ )$$%
1

36

2000 2002

&%%'

2004

<



) " #$% 4

( !
< 1
6 @ " 1A
A @ @ ? 21
/ # "#3% 4& 77
SB)&%% _ W <
6. ? - < 16
&%%+21 @ . [F# L6 8#6 8#:6 ;8
12 ! /B b B 216 B ) . 21
?7 @ @ .? 1 @
6 &13J ! V%14 J 1 !
&%%'/8 . 16 &%%'21
D 8# & @
< / @
21 ! 8#
@ . < 1
F# , < ! !
6.@ ! 6 *1&C1
% 7 F,. @ ? 1
< 1
@ <
? 1 <
1o % J
I ? . < 1D
! @ ;"6 @
< 1D . 1D

31



W . W

8# & 1 !
@ !
? @ . !
6 &Y%133 !
& 7 ! 8#

| $HA( 77477
5 &%9%) | &%%&

&%%421
|
2
1
)6%6%% L A%%
<: !
@ V& J1
| ' 1" F#
@ 6
@ )6

@ 1" *1*% 8# "

8#

35

&
. ! 11
8# &
12 @ %1$$6 "
. 2
-
8#6:8 |F# 2
1o 1-
@ 6. ? !
)C6%%% .
1D @
A. D +9% EIA
L @
& | %
<:

@
*1&$1

@
6



350

300 - i W On-road remote sensing
= HARTEMIS UD 50 km/h free flow +2%
E 250 - OARTEMIS UD 50 km/h free flow 0%
o D “ZARTEMIS MWC 70 km/h heavy +2%
£ 200
=2
5
g 150 -
5
o 100 -
O
50 -
0 il T T -
ECE- ECE- 1987- PreEuro Eurol Euro2 Euro3 Euro4
15'03 15'04 1988 3WCat
1987-90
' 8# [ ? 8# .. 2
. . "o &%%) &%%&
< /DY . D . 68S8Y 0?8 ?6 +%E3%
ElY ?2 | 16 OE! ?Y 6J 21
7 N G 4/
& " @ -
&%%31 " @
D . 8#6 86 F#OF# HF;« | # &6
Fro 1: )+6%%%
? . @ 6. ? @1D
@ < [ S A §
n *1*) n :
< 68#B<: I!:!" F# L @ . 1<
n : ) ! 1
1" /. ? 2 < L ?2
@ " ! 1
H < 1
<
B ) . E E'% ! JE" 0
B & .ED . E+% ! JE" 0
B * .ES8 ?E3% ! JE" 0

33



@ On-road
B ARTEMIS
O COPERT
O HBEFA

Site 1 NOx gasoline PC

g NOx/kg fuel burnt

pre-Euro Euro 1 Euro 2 Euro 3 Euro 4
F# L @ . ? E . .17
LU | 1
D@ " @ F# ! F# & ! F#
F# L 6 11 @6 "o*1*&lL
. ) . & "
@6 ! @ 1
"o . I F# L / 2 1%4) @
' " 1F# & @6 1&+J6 . @1
" o) F# L 1*%J @ & '6
F# & @ 1)J/ &2 ? +% J/ 21
"F L @ . F# & &! 6 @
33 )YI1D @ " @ @
F# L &6* 1'/[" *1**26 .
&%%) &%%&1 ! 6 @
*06J @ @F# L *1#
"o, . (
@ @ 1
H @ A? A F# L ? 1
. ? ' ! A A & E
* 1

38



35

B NO

30

g/kg fuel burnt
= = N N
(6] o [8)] o (6]

o
|

B NO2

PreEurono MY 1987-  PreEuro Eurol Euro2 Euro3

cat. 88 mixed 3Wecat

Euro4

T
14%

Euro2 Euro3

Euro4

-5

Number of
vehicles:

118 297 351 1193 3163 1022
PC Gasoline

6407

177 538
PC Diesel

881

F# L6F# 'F# &

- . &%%31

40

35

30

25 A

20 -

15

o/kg fuel burnt

10 A

Number of
vehichles:

Euro2 Euro3

218 353

mENO
mNO2

Euro4

52

F# L6F# 'F# &

39

- . &%%31




R A F# 'F# s @ . " 1 .
&@ 6@ @
? + 6 1"
& ' *, @ . . 6.
? ! /8B"2 ? !
<1 " *1* @ @ @ Ft L
@6 *0pJ @ + &1
. 1 . F# &« F# L !
/U&+J21D ! F# « 6 +%J6 *( I <
l( 1
35
m NO
30 1 B NO2
25
€
S 20 A
o
©
>
515 -
X
>
10 +
5 |
0 a T T
Euro2 Euro2 Euro2 Euro3 Euro3 Euro3 Euro4 Euro5 CNG
Number of CPF CPF EGR CPF CPF EGR buses
vehichles: 78 33 10 93 24 21 197 40 56
F# L6F# F# » E .
. " - &%%318B"Y8 ?
B " e <Y, -K< 68FY8
F -1




1 & %"

</ ;6 &%N%+[

<6 &%%C2 @ <: %1*.1 @
I &%%'1
@ <: I A
<1 < <:
1: < @ . !
1 < -1 <
. *1+ 1D
B8 '8 < @ !'1 B et
<:
B8 8 8 | 8
B C@!
<
" < ! <1
;86 8#6 F#,6 B /
< 26 8# H8;:6
F86 # & 'F &, ! @ < 1 N <
B /. 26 F# & ! 1 <:
B /. 21 .
D &l) 'F# «.
F# L. @ @ 1
I, , | < ?
1" ? ? @ @ W
owe wW! ?Wew W I'w K w21
" - @ @W ! ?
! ?E 2?2 W1" ;- w ! ? . w
@ E 1




8 9 & '
8 9"4<=4
6 ? ! SB)%%W<: <
&% %+
. D8 F 1D
I. @ . ? 60
R . &% %% ;
6F P
. &%%C @
7<8
! 21 . 7<8
8#B <: 17<8
@ @ .
D .
;" @
&%%3$1
@
- @
@@ .
(
#
! ? .
+6 )%6 C+6 +6
6 !
6
I ! D§;F
| @
# #
I A
I < <1
I I 1@
I ?
I ! D8;F
() (., (
I .
" @ @ @A

&I n

&l n

32

<:
W6 @ !
@
I )$C%
6 @ |
D8:F
@ D-7<8/ 21
D8 F /
I
1
D8 F <
6 ! ?
"#
I:"1D
D8 F 1D
)%6. 6 6 B-1 .
@
1?. 1?7, 1
1
c"E< 1
A
1
<1
1
-./0.
E <:
OA



&

@ &%%C ! 1@

W !

@ @

1 @

D-7<81"
6+ 141
!
@? 1F

1# @
@
w W

&%%C !
@ @

*%

37

&%%31
?

6
@ < "1

&%%4 &%%C @ .!

E . !
1B !
B /B .
D-7<8 /7

21



/

~

72!

2 <
| @ |
1H ? 1
@ @ @1
1
@ ! 1" @ <
@ &%%+1 D@ , 6 ! 15
@ < 1 . . !
@ < 1D ! [l
@ 1 Il
6 @ . @ I
? 1
@ @ ! ! '@ 1D
6 ) I 2 1D @
I @ 6
1
7 6(! %
) ? Il
6 &%%$ 21 . ? 1
I !
1 ] 2 1 @
| < .@
1D , 1
! F:11
6 /.2 6 @
@ 6 2 |
6 &%%$ 21
7 6(! < 11 @%
'IF @ ) @ A .
A6 A ! . A1D 1@
? 6 ) @ ?
@ 6 ! ! @ < / 6 &%%3$.2
7 *&& | <#9%>
| 6F:6! @.11 @
1 F: I @ <: 1F:(
. I, ) -
@ @ < 1 <
2 <

6 &%%$ &%)% /F: 6 &%%$21

86



! ' @ &%%41

@ 1" @
! <1 ( [

! 1 ! ?
! 1< I @ ! @
1 @

1D @

@ 1 ! <
? ? ! 1]
l /8

16 8%%42

7- @;$"6A *#$@

6; ><#:6 @@ ? @
( 6. 6 .? 6 ) . 6 11" .
I ! ! <1
I @ 1 .
I @ 1( . 6! ! ! 1
.@ ! 1
7. =
[ I
@ &+6&+ 14 % )C63+ 1'% [ 16 &%%C21
! < 1

81



+)% @ @
? ! @
! 1" @
! @! @
@! 1#
. 1# @
2 1
?
1 ? 1
2
15 12
1
.
? . 1
@ .
?
@ 1D
. 6 H 6
611 ? 6@
2 . 1
» @
] , I,
@
o @ ?
I !
@ ? @ 1 @ @
.6 ? .
2
< 1 D8 F !
@ < ; "1D
) ! @
I, 1

85



@
11 < 1D
@ Ll
@ 1
@Q*+@ .! !
. ? @ !
@ "@?
6 .
@
@ @
? 1
1
@ 2! 1 2
< 1D
@
N
1
! 6 @
I 6
@ 8( .1
1D
1D
D
1
?
@
b,
? 1
(

@
@ 1
? 1
1 @ .
1D D8F !
8#B <:1
1D 11 @
? 1
o1
| 2 @
o2 1F? )
@ l 6
&%%C &%%$1
!
<: @
6
? 1D
@
o1
8. F
)
@
@
1 @@
@
@

83



! I &%%C
?. ? 0 ? 1D

:8.@ '@ . !

@ &%%S$ R &%%6)%6
I

88

"6

1126

1



- $ B !
@ @ ! 2 /
218! ? 1@
I 1H @ !
) ? 6
1 @ ? 6 I
@ 6 6
1 @
I 1F E
6 ! 1
! /
6 @ I, 2 1D
E E
1
@ @! ? ! ?
! ? @ . 1 &%%$
@ 1H @ !
? .?] 6 !
1F? !
@ &%%% ! 8 !
. 1 ?
@ . ! ? @ !
1 ! 7<8 | @ B
8<1
D @
1 ! E
I
| @ @ @ 1
! 1 @
@ N 1D
6 6
I
/1 2 @ 1
! @ 8# 1D [
? .. 1D
@ ! ! !
! ! 1;
/ ! 2 @ @ ?
@ ! 6 @
@ 1
@ I
E (

89



"#1

11

?6

.11 6






B | !
6 1
616 96717! 6:1/&%%C26 1?2 2
! E 2 . 6
0+ #1 2 # B- =67 )4)36&%%C1
6 1/&%%C2 0 IF B #
: 2D ? | ! M 5. 6)&R)E)6&%W%NC 6 1
6:16 6 1/8%%42< 0 ! ? <
6 ( 2*5 6 *7 7 6< 6" 67 )&)6
&%%46 18&6 1*C*'1
6516 6 16; 6 16>126 1 <16 616 6;16 96716
68167! 6:1/8%%42 I < <
0 M < # (2 %5
6 *7 7 6< 6" 67 )&) &%%46 1)6 1*3+*C&1
65167 6 1/&%%C2 <
# < D 2# < 6 8-+ 6 *
3 2 # 3 &%%C6- =1
6 16 96 71/8%%C26 |, 10 IF B
:?2D? ! 6 6 *EGH* 49/ +*
+ B¥E*R&EG&WWC D 6 1
7 616 6516 !6-116 6D1  ;1/&%%C2# < B

o 1B )$$) &%%3 2< 1 6
*HBH#H*  +9) 4+ : + 6¥E*R&E6&WWC D 6 1

82



16 F  -1/8&%%32 : @ . 1
I &%% + @ )$+% &%%+1
&% &%%31
8 611 16/8%%42 ! @
6: . &%%4 %4 )$6 : 6 1
8. 8116: 168 -16 816 | S16 B16 ! 71/&%%'2
?2 1
 we ! 6 < - B%* $&X&'%+'1
0 :16F -6:! ;16 0 B16/)$3$% 2: ) ? @
)$+$)$$31 : *$1 !
6 9767! :1/&%%C2 1?2 21
E ? ) 6)4!
?2 B d &%%C6 - =
18&%%$2 (EE1 1 E E E E 1 E &%%$
: 6 16H 6 16/)$$C2 B8 .
1B . ! ! 1: C'$)$$C1
! 1 1
: 6 1/8%%'2 w 6
&W1" 1
- " 1&%%$2 | (EE0001!.. 1 E  &%%$
7 6 16 /)$$32 | # B I#B 26
F<:1 < F1)$36 ? 7268 | 6
C3 3338 **& +
H 6 16H 1F1/&%%3?2 . ? ?
? R<#D #F#D R - 6 < D F)&6 F'< 1
H 6 16H 6F1/&%%3.2 . ? ?
? R<#D #F#D R D 6 << D . F)6
F'< 1
1&%%$2! (EE 1 1 11 E E
6 B1 /8&%%'2 # ED 6:_ ) 6 &%%'
F: /&%%$2 F ! | (EE0001 11

87

F(



< 6716 6Bl6 !6 16 6516 6 16 8 6 16 6B16H . !16<16
S 6B16 =6716B 616 !6D16B 6 11;16 ! 6716 6816: 6

8. 681 1/&%%+2 <: SB)&%% "<

H /&%%%$2 (EE0001 1 E: EB XXXX'C&l

</&%N%C2! (EE 1 !'1E

6 516 6 16; 6 16>1?76 <16 6 16 6:16 96716
68167! 6;16/8&%%42 I < <
0 M < #. 6B 1 17?1
A : A6< 6" 67 )& )" &%%41
po ] 18&%%+2  <( . @ R
&%%+6 &%%+ *31
6B16; . 6 1/&%%+2 ? " 8 " . ?D? ! 8
*AR" < | (EE 1 =11 E8#:E X8#:XS-X1

< 1&%%$P001 1 1 E E

F8 /&%%$2 0001 1 E E E

F'88 /&%%%$2 (EE 1 E

61 1/&%%C2 @ ! . @ ? 1<
6 : 4%+ &%%C6 : 6 1
N$$$2 H $C1 !
1o 6
B. )$$$()*31
1&%%$2 | (EE . 0.. 11 E! E!O XXXX*'3*1

1&%%$.2 | (EE0001 1 E E XXXX$*&1

96



