
 

 

 
A
r
A
c
d
o
t
e
T
t
r
u
p
s
o
u
n
s
a
 

 
T
i
c
a
c
d
G
d
(
o
w
m
c
E
t
n
 
I
i
m

A
re
A 
co
de
of
th
ev
Th
to
re
us
pr
sim
of
us
nu
sp
ap

Th
n

co
ar
co
di
Ge
di
(a
ob
wh
m
ca
Em
th
ne

In
m

m

s 
n
C

olo
em
f 
he 
va
hr
 
sp

se
ro
m
f c
se
um
pe
pp

he
n 
om
rti
olo
ff
en
ff

all
bs
hi

met
ap
m

hat
ee

n r
mp

met

a
nd
C
or

m
o
m

alu
re
s
pe

ed
od
mp

co
ed
m
ec
pli

e 
1

mm
ifi
or
fe
ne
fe
l t
so
ic
tr

pa
mit

t 
ed

re
pr
tr

a s
der
Co

r-
on

obj
m
ua
ee
ig
ec

d t
du
pl
ol

d i
mer

if
ic

C
9
m

fic
rs

er
er
er
ta
ole
ch
ric
ab
tt
th

d a

ec
ro
ric

su
ri

olo
-r
n

bje
met

at
e d
gn
ct
to

uc
e 
lo
in
ri
fic
ca

CI
6

mo
cia
s. 
en
ra
en

ak
et
h 
cs

bil
in
he
a 

ce
ov
c 

up
in
or
en
st
ec
th
te
di
ni
tiv
o 
e 
m

or
n 
ic
c 
ab

IE
4

on
al

nc
al 
nc

ke
te
is

s 
lit
ng
e 
re

en
vin
w

J

pp
ng
r 
nd
tr
ct
ho
e s
iv
ifi
ve
d
d

m
r r
d

c 
s

bil

E 
, 

n 
l 
T
ce
C

ce
en
e 
s 

ti
g 
G

e-

nt 
ng

wh

Ja

pl
g u

R
de
at
ts 
od
st
ve
ic
e 
de
di

me
re

dif
i

st
lit

C
a
m

li
Th
e 
C
e 

n f
c
n
in
es
D

Ge
-e

y
g 
hi

ar

le
us
Re
er
te
u

d 
ta
er
ca

C
em
if

eth
en
ffe
in
ta
ty

Co
an
m
ig
he

i
R
o

fr
h

no
nc
s 

Di
en
ev

ye
t

ic

rd

em
si
en
ri
ed
un
o

an
se

an
CR
mo
ffe
ho
nd
fer
nd
an
y 

ol
nd

me
gh
e 
in

RI
of 
ro
hro
ot
co

io
ne
va

ea
th
ch

din

U

me
in
nd
n

d. 
nd

of 
nd
e 

nt 
R
on
er
od
de
ri

dic
nd
o

lo
d 
etr
ht 

S
nd
I, 
f t
m
om
t 
or
o

od
er
alu

ar
he
h e

ns
2

Un

en
ng
de
g
A

de
in

da
a
c

RM
ns
re
d 
eri
in
ce

da
f 

2

or 
l

ri
s

Sp
de

o
th
m 
m
u
rr
f 

de
ra
ua

rs
 C
ev

s d
2 U

ni

nt
g a
er
 

A 
er
nt

ard
ap
co

M
st

en
t

in
ng
es
ard

a

. 

R
at
c 
so
pe
ex
or
he 

th
ma
un
re

s 
al 
at

 t
C
va

de
U

iv

1

t o
a 
rin

t
r 
tr
ds
pp
ol

Ms
tra
nt 
to
ng
g i
s 
ds
a l

R
te

ou
ec
x 
r 

f
he
ati
nif
ct
li
(
C

tio

th
CIE
al

e 
Un

ve

1.

of
v
n
c

te
i

ro
s 
pli
lo
. 
at
m

o o
g 
ill
i

s 
lig

Ren
er
cu

ur
cia

o
R
fir
e 
ic
fo
tl
ig
(L
CI
on

he
E
lu

le
niv

rs

. 

f 
vi
g 
ca
ch
ll

od
fo
ic
or

 
te
m
ob
p
lu
in
c

gh

n
r 
ur
ce
al
of
Ra
rs
M

c 
orm
y

gh
LE
IE
n 

er
-C

ua

es
ve

si

[
su
M

ap
hn
lu
du
for
ca
r 
T

e 
ma

bt
pe
um
n 
ca
ht

I

d
u
rr
es
l 
f 
a 
st 
M
a
m
 

ht 
ED
E-
[

re 
C

ate

s 
er

ty

1]
ua
M
pa
ni

um
uc
r 

ati
v

Th
h

ap
ta

erf
m

t
an
t s

IN

er
up
re
s 
C
1
a
e
u

ad
m.

e

D
-C
4

h
R
es

D
rs

y 

] 
al

Ma
ab
iq

mi
in
sp
io

va
he
o
s.

ain
fo
in
th
n 
so

N

ri
d

en
in

CR
14
s 

eig
un
dap
  
es
s
) 

CR
].

ha
RI
s a

J

Do
sid

o

A

th
l, 
ap
bi
qu
in
ng
p

on
ari
es
w
. 
n 

or
na
he

b
ou

T

in
dat
ntl
n 
R
4 

t
gh

nse
p
I

st
o
[3
R
. 

av
, 
a 

Je

on
da
C

of 

AB

he
g

p 
ili
ue
na
g 
ec

ns
ia
se
w 

 
a

rm
at
es
be
ur

TR

ng
te
ly
t

RI 
c

th
ht
el
ta
It
tim
u
3]

RI 

ve
o
li

es

ne
ad
Ci

C

B

e 
gr

(
iti
e t
ati
n
ci

s, 
ati
e 

th
T
a 

ma
tio
e 
e 
rc

RO

g I
ed
y 
th

o
co
he
t 
ll 
at
t h
m

urc
].
(

e 
or 
ig

sú

es
d 
iu

Ca

BS

m
rap
(C
ie
to
io

nu
if
h
io
th
hr

Th
c

an
on

i
ce

O

In
d 

i
he
or
ol
e i
o
B

tio
h

ma
ce
 T

(R

b
f

gh

ús

s d
N

ud

al

ST

me
ph

CR
es
o 
on
um
fic
ha
on
hr
re

he
cle
nc
n 
a

im
e. 

OD

nd
in

in
eir
r 
o
in
f 

Bo
on
as

ate
es
Th
Ra

be
fo
ht

s 

de
Na
da

lif

TR

et
h
R
 
th

n 
me
c 
av
n, 
re
ee
e r
ea
ce
a

ap
mp

DU

de
n 

n 
r 

R
r 

nd
th
oo
n 
s 
e 
s, 
he
a)

ee
or 
t s

M

e 
ac
ad

fo

R

th
ic

RM

hr
is
er
ap

vin

ee
e 
re
ar
e 
ap
pp
po

U

ex

u
ab
R

t
de
he
ok
a
b

er
), 

en
e

so

M

N
cio
d U

or

RA

ho
ca
M)

i
re
s 
ric
p
ng
ar

e 
d
es
r, 
fr

pp
pli
os

UC

x 
1

us
b

Ri,
te
ex
e 
k 
an
be
t
n
re
a

n 
es
ou

M.

Ne
on
U

rn

AC

od
al 
) 
is
ee

e
ca
p
g 
re
a

dif
su

v
ro

pli
ic
se

CT

(C
9

se 
il
, 
es
x 
R
o

nd
ee
th
no
e 
an

se
sta
ur

 Q

eg
na
n

nia

C

d 
m
o

s 
e-d
ex
al
li
a

e 
ap
ff
ult
vi
om
ic
ca
ed

T

C
7

lit
a

st 
a

Ri
of
d 
en
he 
ota
is

nd

ev
ab
rc

Q
1

gr
al
iv

a 

T

o
m
of

di
xp
l i
ic
a 

s
p

fer
ts
is
m
ca
ati
d 

TIO

CR
4 
fo

ty
as 

s
av
i c
f C

u
n 

ab
s g
d 

ve
bl
e

T

Qu
IR

re
l d
ve

6

T 

f 
me

f 

im
pl
in
at
ra
sh
li
ri
s 
u
 d

ati
io
i

O

RI
 

for
y t

sa
ve
co
C
us
s
c

bl
ge
S

er
li
’s

T

ui
R

e 1
de
er

3

e
tr
a
ex

m
la
nd
ti
an
ho
ic
in
sh

ua
di
io
on
in

ON

I)
[2
r 
to
in
am
era
ol
o

se
sh
co
ly
en

Sp

ra
sh
s 

Th

in
RE
1.
e 
rsi

3

3

 

ev
ric
a 
xp
en
in

dic
io
ng
ow
cat
ng
ho
l 
if

on
ns
n 

N 

, 
2]

a
o 
nd
m
ag
lo
lo

e 
ho
ol
y 
ne

pe

al 
hi
co

he

nt
EC
 P
C
it
C
 P

va
c 
li
pl
ns
ne
ce
n
ge
wn
ti

g 
ow
d

ffe
ns
s 

a

fi
], 
as
r

di
mp

gi
or
or
a 

ow
lo
w

er
c

p
in
ol

e

te
C,
PL
Co
tar
Ca
Pe

alu
is

ig
la
si
ed
es

ns 
e 
n 
io
li
w

de
er
. 
s

as

fir
i

ss
en
iv

ple
in
-t
r)

wn
or 
w
ra
ia

pr
ng
lo

 3

er
, C
L
ol
ri

ali
eñ

ua
s 

gh
ain
io
d, 
s 
i
fr

on
ig

w 
ete
rin
 T

sh
sse

rst
is
se
nd

vid
es
ng
te
, 
co
n 

wh
al 
al 

ro
g 
or

3

ro
C
2
lo
ia
if
ña

at
p

ht 
n

on
i

in
in
fro
w

ns 
gh

a
er
ng
T
ho
es

t 
s 
ess
de
du
s, 
g 
est
in
ol
t
r

hit
c
C

op
a 

r-r

D

o 1

Ca
, 

om
a, 
fo
a A

tin
pr

s
ed

na
in
n 

n l
om
wi

a
ht 
a f
rm
g 
h

ow
ss

p
th
sm
er
ua

th
t 
nv
lo
th
re
te
co
C

po
d

re

D

1,2

ta
0

mb
B

orn
A

E

ng
res
so
d 

al 
nc
o
lig
m
ith
ar
s

fl
m

s
e 

ws
sin

pro
he
m
r 
al
an
he
sa
vo
or
hat
en
e 
on
R

os
di
en

D-

2,
al
8
bi

Bo
ni

Av

E-m

g 
se
ou

C
clu
ord
gh

m s
h 
re
so
le
in
so

u
s 
ng

op
e 

me
v
l 
nd
e 
am
ol
r 
t 

nd
L

ns
RI

sa
iff
nd

-C

, C
o
9
ia
og
ia
ve

m

c
en
ur

CR
u
de
ht
su

t
e 
ou
x
na
ou
us

g 

po
m

en
vis

c
d 
c

m
lv
sp
th

de
Li
en

I (

als
ffe
de

C

C
n
3

a, 
go
a L
e, 

ma

co
nt
rc
a

R
d
er
ti
ub
th
a

ur
ib

at
ur
se
h

os
m
nt 
si
co

co
mp
ve
pa
h

er
ig
n
(R

s 
er
er

Co

Ch
nia

0
D

ot
L
D

ail

olo
te
ce
an
M
in
r 
n
bt
he
als
ce
bl
io
ce

e o
ho
th

se
mo

o
ib
olo
th

olo
ple
e a
ac
es
in

gh
su

Ri

fo
ren
in

ol

ha
a 
 S

De
tá
ig

Da

l:

or
d

e’s
nd

Ms
ng
to

ng
tle
eir
so
es
le
on
es
of

ow
he

ed
os
of

ble
or
he
or
es
an
ce
se
ng
ht-
us
i)

for
n
ng

lo

ar
In
Sa
ep
, 
gh
av

 j

r 
d. 
s 
d 
s 
g 
o 

g. 
e 
r 
o 
s 
, 

n 
s 
f 

w 
e 

d 
t 
f 
e 
r 
e 
r 
s 
n 
e 
e 
g 
-
s 
, 

r 
t 
g 

or

rl
ns
an
pa
C
ht
vi

c

 

r

le
st
nt
ar

Co
tin
is

ar

r R

es
tit
t A
rtm
olo
ng
 C

rr

R
 

s E
tu
A
m
om
g 
Ca

 
re

Re

E
ute
Ad
me

m
T
al

era

e

E. 
e 

dri
en
mb
Te
lif

as

n

H
fo
ià

nt 
bi
ec
fo

s@

c
a
m
i
t
o
p
 
T
m
p
c
s
c
b
i
i
C
 
T
m
e
s
i
c
c
 
T
M
r
b
s
 
T
C
o
s
a
s
 
B
t
r
W

nd

H
or
à d
o
a 

ch
or

@

ca
as
m
ill
th
on
pr

Th
m
po
co
sp
co
by
is
is
C

Th
m
en
sa
in
ch
co

Th
M
re
be
so

Th
C
on
sp
ad
sp
  

B
th
re
W

d

Hu
r 
de
of 

–
hn
rn

@ir

ap
s 

ma
lu

he
n 
ro

h
me

ol
oo
pe
om
y 
 c
 
R

h
mix
nh
am
nc
hr
ol

h
MC
en
et
ou

h
IE
nl
pa
da
pa
 
e

he
eq

We

de

un
E
e 
f E
– j
no
nia

re

pa
e

ajo
um
e C

c
op

e 
ea
ly
or
ec
m
a

co
d

RI

e 
xe
ha
mp
cre
ro
lo

e 
CR
nd
tw
ur

e 
E
ly
ac
ap
ac

ca
em
qu
e 

er

nt
En

B
El
jm

olo
a,

ec

ab
it
or
m
C
co
po

asu
yg
rd
cif

mp
a r
om
ee

I a

C
es
an
p
ea

om
or 

R
dit
we
rc

p
-C

y a
ce
pt
ce

au
m 
uir

p

ri

t 3

ne
Be
le
m
og
, 9

c.c

bi
th
ri
in

CIE
olo
os

G
ur

go
din
fi

pa
re
m
em
an

Co
s 
nc
le
as
ma

s

M
RI 
ti
ee
ce 

pr
C
a 

e, 
ta
e. 

us
t

re
pr

in

3 
erg
es
ec

mq
gy
95

ca

li
he
ty
na
E
or
sa

Ga
re

on
na
ie
are
ef

mp
m
nd

ol
c

ce
es
se
at

sp

M

o
en
a

ro
R
c

ti
 

se
ta
em
re

n

a
gy
sò
ctr
qu
y 
56

at

iti
er 
y 
an

E-C
r 

als

am
e 
n 
at
d
ed
fer
ple

me
d 

lo
o

em
s. 
ed
tic

pa

Mem
ev
n

n 
an

op
RI
co
re

io

e 
ak
m
es

g

an
y 

òs
ric

uin
C

6

t 

ie
o

nt
C
p

s 

m
c
d

te
d i
d 
re
em

ed
G

or
lo

me
 

d 
c 

ac

m
v

n 
a 

nd

po
 b

olo
ep

on

th
ke
en
en

g 

nd
R
, 
ca
nt
Ce
18

es
ob

a
t f

CR
pr
ar

mu
ca
de
es
in
t

en
m

d 
GA

r Q
or
en
T

a
e 

mo
al
b
s

d t

os
be
or
pl

n a

he
e 
nt
nt

M

d 
Re
B
al
te
en
8.

. 
bj
ar
fo

RI
ef
re

ut 
alc
ef
 

n [
to
nc

me
b

AI

Q
r f
nt

Th
c

ad
in

or
lu
by
se
th

ed
ec
r 
la
an

es
in
ts
t 

M

J
es

Ba
l a
ero
nt
. U

A
e

re 
or
I. 
fe
e 

A
cu
fin
o
[2
 t

ce
en
bo
I 

Qu
fi
t, 

he
ch
da
n 

ry
ua
y 
et 
he

d 
ca
ap

ac
nd

se
nt
s 

h

Ma

Jo
se
arc
an
oq
te
U

Al
ct

r c
 

er
am

A
ul
ne
of 
2]
th
e, 
nta
oth
h

ua
d

e C
hr
ap
e

y 
ate

o
eir

C
au
pp
in
d 

e 
to
c

he

a

os
ea
ce
nd
qu

er 
US

ll 
tiv

co
T

re
m

Ar
lat
ed
f
 w

he
e

ar
h 

ha

ali
el
b

C
ro
pt
ev

C
es
c

of 
r 

CR
us
pe
ng
t

ap
o 
co
er

ap

se
arc
el
d 
u@

SA

o
v
ob
om

Th
n

mo

ea
te
d 
th
w
e 
eq
ry
“

av

ity
li
by

CQ
om
tat
va

C
s 

ca
f f
m

R
se
ea
g 
th

pp
a

on
re

p 

ep
ch
lo
E
@

A 

of
e-
bj
m

he
ce

on

a 
ed

b
he

wh
sa

qu
y 
“n

ve 

y 
ty
y 
QS
m
ti

alu

o
a

alc
fa
me

RI-
e 
ar

t
he

pr
ac
ns
 

p 
h 
on
El
@u

–

f t
- 
je

mp
e s
e 
ng

d 
by
e 
he
am

ua
to

na
v

S
y 

S 
ma

io
ua

lo
a 
cu
am
em

-C
it
ra
th
 l

ro
cc
str
a

C

na
ec
un

– h

th
o

ec
pa
su
o

g t

In
a
y 
e

n
m
al 
o 
atu
va

Sc
an
u
d
, 

on
at

or
m

ul
mi
m

CA
t u
an
he
le

oa
co
ra
s 

Ca

a, 
ct
na

hu

he
or 
cti
ari
ub
or
th

nd
as 

t
ei

n i
me

e
th
u

alu

ca
n

us
do

n, 
tin

r 
m
lat
ili

mo

A
us

nc
e 
es

ac
ou
ain

i

ar

S
tr
al

un

es
s

iv
is
bj
r m
he

de
a

th
ig
ill
e p
en
h
ra
ue

al
d 

sin
oe

a
ng

R
mo

ti
ia

ory

AM
se

ce
o

s 

ch
un
n
it 

rr

Sp
ro
l.e

nt

se
su
ve
so
e
m
e m

ex
a 
he
gh
lu
p

ne
e 
al
es

e 
p

ng
es
in

an
g 

R
or
in
ar 
y 

M
es
e m
ob
u

he
nt 
ed

re

pa
n
ed

t@

e p
ub
e-
on
ct

me
m

x 
p

e 
ht 
um
o

erg
C

l”
s 

(
pe
g 
s n
nc
nd
c

Ren
re 
ng

o
c

M0
s 
m
bs
un

es
t

d 
w

er

ain
nic
du

@

pr
bj
b

n 
ti
em

mo

(
pe

c
C

mi
ly
gy
C
 
e

(C
eo

no
cl
d 
co

nd
 

g 
ob
co

02
th

mo
so
ni

 a
th

wa

ra

n,
cs
u.

@e

ro
e
a
an
iv
mo
os

(G
er
ch
C
in
yg
y 
IE
an
x

CQ
op
m

ot
lu
u

olo

d
su
t

bj
olo

2U
he
od
ol
ifo

ar
he
b

as

as

, j
s E
c

ec

op
ct
se
nd

ve
or
st 

G
rce
hr

CIE
na
go
w

E-
nd
ce

Q
pl
mo
t 

ud
us
or

er
ub
th
ec
or

UC
e 
de
le
for

re
e 
by
s 

s 

jc
E
o 

ce

po
ti
ed
d 
-m
ry
r

A
en
ro
E
ate
on
wh
-C
d 
ee

S
e
or
p

de
se
r 

ri
bj

he
ct
rs

C
C

el 
te
rm

e g
s

y 
d

1 

ca
n

.u

os
v
d,

i
m
y 
rec

AI
nt

om
E 

ed
n 
hi
CR

“
ed

S) 
’s
re

pe
s 
s 
d

in
je

e 
ts
s. 

S
CA
b

e 
m

ge
sp

p
dis

arr
g

uc

sa
e-
, 
in

me
c
ce

I) 
ta

ma
c
d 
a
it
R
“v
di

[
s p
e 
n

a
dif

ng
ec

d
s i

 [
A
bu

V
m C

en
pe
pa
sc

re
in

cd

als
-b

nte
ea
co
en

ag
at
co

b
are
e 

RI
vi
in

[6
pr

al

a 
ff

g 
cti
de
ill

[8
AM
ut 
V
C

ne
ec
ar
cl

er
ne

da

s 
ba
u
en

asu
olo
nt

[5
ge
tic
olo
by
ea
s

, 
iv
ng

6] 
re
s
li
im
m

fer

I
iv
eg
lu

8]
M0

a
Vo
CIE

er
if

rti
lo

ra
ee

av

c
as
usi
nd
ur
or
t a

5]
e 
ci
or
y 
a 
sp
a

vid
g 8

i
ef
at
ze
m
m
re

In
ve
gr
um

 i
02

als
on
E

ra
fic
ic

ose

s@
er

vi

ca
se
in
de
re
rs
an

] 
o
iti
r 
a 
w

pe
an
d”
80

is 
fe
tu
e 

mp
mo
en

nd
e 
re
m

im
2
so
n-
E 

al 
c 

cu
ed

@
rin

s.

an
ed
ng
ed
e 
s. 
nd

i
f 
ie
t
t

wh
ec
nd
” 
0.

a
re

ur
(

pr
ore
nc

de
a

ee
in

mp
-U
o 
K
19

m
c

ula
d 

@i
ng

.e

n b
d m
g 
d 
p
 

d 

is
t

es 
te
es
h
tr

d t
w

. 

a 
en
ra
(n
ro
e 
ce

ex
as
e 
na

pr
U
a

Kr
96

m
co
ar

i

ire
g 

ed

be
m

f
ro
T
re

 
th

st
st
en
ru
th
w

m
nc
ate
no
ov

h
es

x 
sp

o
at

ro
UC
a u
rie
64

et
ol
r 
in

ec

du

e 
me

a
fo
op

Th
el

a
e 
in
t 
t l
n 

um
he

wh

me
ce
ed
or 
ve
ho
.  

(
pe
of
ed

ov
CS
un
es
4 

tr
lo
a

n 

c.

u 

c
ea
a 
r 
po
he
le

an
a

n 
s

lig
i

m
e 
hen

et
e f
d 

r
em
om
 

(M
ec
f 
d 

ve
S 
ni
s 

(

ric
or 
ap
[

.c

ca
as

im
os
e 
ev

n 
ar

C
sa
gh
ill
.  
te
n 

th
fo

re
me
m
  

M
t 

b

es
th

ifo
c

(U

cs
r
pp
[1

at

ate
u
r
m
sa
fo

va

o
re
C

am
ht
lu
T

es
b

ho
or
te

ew
en

mo
 

C
o

si
by

s u
ha

for
ch
U*

s, 
re

pl
],

t 

eg
ure
ef

mp
al
ol
an

ob
ea
CIE
mp
t 

um
Th
st 
bo

od
r c
es

wa
nt
og

CR
of
im
y 

up
at
rm
hr
*V

n
en
ic
, 

go
es
fe
pr
s 
llo
nt.

bj
a o
E
pl
so

mi
he
s

ot

d w
ch
st
ar
ts 
ge

RI
f 
m
th

po
t 
m
ro
V

no
nd
ca
a

or
s. 
er
ro
f

ow
. 

ec
of

E-
le
ou
in
e 
so
th

w
hr
-c

rd

en

I)
c

il
he

on
is

m c
om

V*

on
de
at
a 

ri
T

re
ov
fo
w

ct
f 
19
es 
ur
na
G

ou
h 

wh
ro
co

d) 

ne

 
co
la
e 

n 
s 
co
ma
*W

ne
er
io
n

 

ze
Th
n

vin
oc
win

tiv
th

96

rc
ate
GA
ur

th

hic
om
ol
f
f
o

[
ol
ari
te

th
n

ol
at

W

e 
rin
on
ne

ed
he

nce
ng
u
ng

ve
he
64
a

ce
ed
A
rce
he

ch
ma
lo
fo
fo
u

[7
lo
ity
es

he
no
lo
tic

W*

o
ng
ns
ew

 

d 
e 
e 
g 

us 
g 

e 
e 
4 

as 
e, 
d 

AI 
e 
e 

h 
a 

or 
or 
or 
us 

7] 
or 
y 
st 

e 
ot 
or 
c 

*) 

of 
g 
s. 
w 

f

 



 

a
w
s
 
T
i
t
a
d
a
d
r
 

 
T
h
a
s
 
W
a
p
n
c
e
l
(
(
m
C
w
D
b
∆
F
e
c
i
C
[
i
d
I
w
t
c
w
o
m
o
c
A
a
m
3
R
d

ap
wh
so

Th
n

th
ap
de
ac
de
re

3

Th
hi
a 
sit

W
as
pa
no
ch
ele
u

(in
(w
m
CI
wh
D6
be
∆E
Fo
etc
co
s 

CI
[1
n

de
In
wh
th
co
we
of
m
ou
co
Ag
ar
m
3 u
Re
di

pp
hi

ou

he
nfo
hat
pp
em
cc
em
n

3.

he
g
su
tu

We
ss
ar
ot
hr
em

um
n 

wh
mea

IE
hi
6
etw
EL
or
c

oo
p

IE
1

ncr
em
n 
ho

he 
olo
e 
f 

mea
ur
oo
ga

re 
mat

u
ef
st

pr
ic

ur

es
or
t 

pli
m
co
m
nd

. 

er
h
u

ua

e 
es

rti
t o
ro
m

mi
o

hi
as
E-
ic
5 
w
L
r 
…
or
pe
E 
],
re

m
o
ol
p

or
c
th
as
r 
or
ai

tc
n
fe
ta

ro
ch
ce

se
rm
a
ic
on

ord
on

der

re
he
it

ati

ss
ic
on
m

me
in
ou
ic
su
-L
ch

we
La

a 
…)
rd
er
1

, 
ea
an

ord
le
pr
rs
ca
he
su

rd
in
n

ch
nd
er
an

a
h 
es

e 3
m
an
ca
n
di
n
ri

e 
st
tab
io

p
sm
u
nl

ma
en
na
ur
h
ur
L*
h 
fo

ee
ab
 p
) 

din
rfo
19
a

as
nd
de
e 
ro
s b
all
e 
ur
D

din
n, 
no
hin
der
en

nc

ch
i

s.

3-
at

ny
ati
st
in
st
in

a
t 
b

on

re
m
ula
ly
at
nts
an
r 

h 
re
*a
h

or
en
=
pa

na
for
93
an
sin
ds
er
se

oc
b
l 
o

re
D6
na

a
ot 
n
r 
nc

ce

h,
is
 

-D
ti

y 
io
tr
ng
tr

ng

T

ar
im
le

ns

es
en
ar
y 
tic
s 

nc
c
is

ed
a*
ha
r 

n 
=4
ar
w
at
rm

31
nd
ng
s.
r 
et

ce
a
a 
ob
ed
65
at
al

g 
re
ce

es 

, 
s 

D
on
li

on
at

g 
at

g m

TH

e 
m
e 
s, 

se
nt
r 
th
ci

e/
ca
s 

d 
*b
as

o
c

4.8
rt

we
te
m
1 
d 
g 
  
t

t 
ss
se
R

bj
d w
5 
te
lth
p
f

ef
e 

c
u

 r
n 
ig
n. 
te

te
m

H

mp
s
g

en
t 
ap
he
ity

(
/c

as
i
M

b*
s 
ou
co
86
ic

e 
s 

me
x
th

 
o 
o
s 
ed
Re
je
w

s 
ho
pe
fu
fe

b

ca
us

re
c

gh
 

e 
t

e 
me

HE

sp
po
p

ge

nt 
o
pp
e 
y 
(i
co
e
in
M
*)
en

ur
on
6.
cu

u
o
d

xy
he

c

of 
fo

d 
ef

ec
wit

s
b

ou
er
un
ere

S
be

all
se

ep
co

ht 
S
th

to
a

etr

E 

pe
ort
pe
en

f 
pl
s

i.e
olo
, 

n 
Me
) 
n
r 
ns
.  
ul
us
ob
d b
yY
e 
co

ev
c

ol
o
fe

ct 
th
sim
be
ug
fe

nc
en
Se
etw

le
ed

pre
on
s

Se
ha
 

an
ri

3

ec
ta
ct

ne

i
th
li
p
c

e.
or
a
t

eta
a
ou
p
ec

ar
se
bt
by

Y 
C

om

va
co
llo

on
er

o
h t
m
ein
gh
ec
cti
nc
et
w

ed
d 

es
nc
so
ev
at

n 
c

3D

ci
an
tr
ra

in
he
ca
ec
co
 
r 
a 
th
am

an
u

pu
cu

r 
e 
ta
y 
[

CI
m

al
ol
ow

n a
en
of
th

mu
n
h 
ct 
io
ce
t 
we

d 
f

se
ce
ou
ve
t 
e
a
. 

D-

ifi
nc
ra
al

n 
e 
at
ct
oo

c
D

he 
m

nd
g

ur
ut

a

in
u

10
IE

mp

lu
or
w
a 
nc
f 
he
ula
g 
f

on
e 

i
ee

t
fo

en
er
ur
era

a
ac

alt

- 

fic
ce
l 
l i

t
c

tio
tr
or
im

ca
D6

me
d M
h

rp
tiv

ap
a 
ne
us
0]
EC
ple

ua
rs

we
c

ce
in

e 
at
w

fi
m

ns
il
is
en

th
or

nt
rn
rc
al
a 
ch
te

C

c 
e, 

c
in

th
co
on

ru
rd
m

am
65
li

eri
M

h 
o
v

pp

ed
si
],
CA
ex

ate
s 
ed
co
e 
n
lu
to
w
lt

m
s, 
llu
s 
n 

he 
r 

tat
nin
e 
l e
la
h 

ern

CR

c
a

co
nd

hi
olo
n

um
din
ma
me
5 
im
ic

MI
re
se
e 

pli
3

d 
in
  
A
xi

e 
p

d i
olo

(
te
um
or

wh
te
at
th
um

t

e

ti
ng
h

ex
am

na

RM

ca
an
on
dic

is 
or
. 

m 
na
ag
er

mi
c 
Iv
es
es

ic
3D
w

ng
th

AM
ity

h
pre
is
or
co
er
m
r, 
ha
rs
tc
he
m
se
th

C
ev

o
g 
ha
xa
m

a
at

M

as
nd
nte
ce

r 
A
o
at

ge
ra
si
it 
I

vi
se
s,
sa

ca
D 
wi
g 
h
M
y 

ho
es
s t
r 
ol
re

min

at 
s 
ch
e 

min
el
he

Co
va

n
t

as
am

mp
ap
tiv

M 

se
d w
en
es

s
q

As
of
te
e 
a) 
im

In
s=

em
 
am

ati

ith
d
e 

M0

ow
se
to
o
lo
st
na
th
is
in

he
x
n
le
e 

ol
alu

ns 
th
s 
m
p’
pp
ve

A

s 
w
nt
s a

se
qu
s 
f t
es

u
mu
o

nd
=0
mb
si
m

io
r

h 
if
C

02

w
en
o f
ord
or
t 
an
h
s 
nc

es
x-y
an

ec

o
u

p
he

w
mp

s 
pl
e 

AN

wh
t 
ar

ec
ua

in
th
 
p

un
ul

of 
de
0
bl
in

mp

on
rep

t
ffe
CI
2 
an

w 
nt 
fi
de
r) 
in

nc
e 
c
co
 
y 
nt
te
O

r 
at

pr
e 
wh
ple

c
lic
t

N

w
he
is
re

cti
li
np

he

pi
nd
la

b
ex
.3
la
nc
ple

n 
pr
th
fer
IE
[
nd

a
i

irs
er
S
n 
ce

ca
or
t
e

t A
ed

Ob

R
ti

ro
c
he
e 
co
ca
to

ND

wh
er
s 
e n

io
ity
pu

e l
o

ix
de
ato
b

x 
32
an
ce
es

(i
re

he 
re
E 
12
d 

a 
in
st
r 
Se

e 
r

all
rp
to
er
A

d 
bs

R
n

ov
o
en
a

ol
at

o 

D 

he
e 
c
no

on
y 
ut
li
f 

xe
er
or
ei
i

28
nc
e 
s 

i.
es

l
en
1

2]

li
n 
t c
sy
et
th
c
re
le
po
 

rro
A. 

se

Re
ng

vid
lo
n 
ap
lo
tio
a

I

er
t

cri
ot

n 
o
ts
g

ls
r 
r)
in
is
8 
ce

th
o

e
se
lu
nt 
19
], 

c

ig
a 
ch
ys
. 
he
am
es
ed
or
t

or
F
b

erv

en
 

de
or
u

pp
or 
on

a 

T

re 
th
it
t 

of 
s, 
gh

a
s 
a

). 
ng
 
(

e 
h
of

. 
en
um

c
97

e
co

gh
p

ho
st
 T

e 
m
su
d t
ra
th
r 
Fi
by
ve

nd
a

e 
r-r
us
pli

r
n.
si

TS

he 
tic
a 

a
f l

t
ht 
al

a r
W

g 
M
u
to
e 
f 

a
nta
mi
co
76
ea
om

ht 
pa
oo
te
Th
a

me
ult
th

ate
he 

is
in
y 
ed

der
an

im
re
se
ic
re
. 
in

S 

c
 c
ca
v

a 
lig
th
s

ll 
o

re
W
C

M
un
o 

m
t

art
at
in
ol
6 
ac
m

s
ar
os
em
h
ap
er
tin
he
ed

s 
na

d 

ri
nd

m
en
ed
ca
en

ng

A

o
ca
al
va

m
gh

his
so

ob
ef

We
Cl

MIv
nd

t
m
th

tw
tio
na
lo
L
ch

mp

so
rti
se

m,
e 

pp
a 
ng
e 
d 
C
le

all
fi

in
d 

mm
nd
d 
ati
nd
 

gl

AP

lo
ar
. 

ali

m
ht
s 
ou

t
bt
fe
e 
la
vi

der
th

mi
he 

wo
on
an
or 
L*
h 
pu

ou
ic
e a
, r
c

pl
a

g 
O
i

CI
es
ly
in
G

ng
a

me
de
fo
io
de

e-

PP

or
re
In
id

me
t s
m

urc
th
ta
re
u

as
is
r 

he
in

or
n 
nc

s
*a

o
ut

ur
cu
an
re
co
ic

as

Ob
n
IE
ss
y, 
nd
Ga

g 
as

ed
er
for
on
er
T
-n

PL

r 
efu
n 

d o

eth
so

me
ce
he
ain
en
us
ss 
s=

C
e 
nim
M

rk

ce
sp
a*
of
at

rc
ula
n 
es
ol
ca
s i

s
bs

n t
E 
 t
a

din
am

M
ss

di
rin
r 

ns
rin
Th
nu

L

q
ul

s
op

ho
ou
et
e,
e 
ne
nc
se

=0
CI
C
m

Mu

k, 
o

e c
pa
*b
f 
ti

ce
ar
o

su
or
ati
ill
se
se
th

th
a s
ng
m

M
se

ia
ng
th

s a
ng
he
um

LI

qu
l 
su
pt

od
ur
th
, b

ed
ce
e 
A

0.2
IE

CI
mu

un

 f
of 
ca
ac
b*
th
o

e 
r 
or
ult
r 
io
lu
et 
erv
he
2

ha
su
g 

mu

Ma
es

ate
g 
h
ar
g 
es
m

IC

ua
se
uc
ti

do
rc
ho
bu
il

d 
e 
a

A 
26
E-
IE
um
ns

fo
f
am
ce
* (
he
n

re
ap

rd
tin
c

on
um

v
es
º 

an
ub

ut 

ap
si

e,
c

at
re
c

se
mb

CA

al
el
ch
o

ol
ce
od
ut
ll

il
a 

s
6
-L

E 
m 
se

oo
t

m
es
(C
es
al

en
pp

der
ng

co
n 
m

o
ed

se

n ∆
b-

m

p 
in

, i
ca
t 

e g
ca
e 
be

A

it
le
h 
n

lo
es 
d 
t 
u
w

llu
C

si
8 
L*
S

el

od
th

me
, 
CI
se
l 

nd
p
re
g 

oo
a

in
of
d 
 
O
∆
-se
m
a

(C
ng

in
ap
s
gi
an

er 

T

ty
ec

s
n. 

og
u
re
a

um
w
um

Cl
in

*u
St
d
ll 

d,
he 
era

s
IE

e 

de
li
ed
i

ord
ar
na
f 
G

ca
Ob
E
et

min
an

C
g 

ntu
pa
p
iv
n 
r
c

TI

y 
ti
p

gy
un
eq

als
mi
wit

m
la

nc
(u

u*
tan
is
s

 r

a.
su
EL
h
p

er
ic
d 
n
di
re
at

G
am
bs

E<
t o
ni
nd

CR
l

u
ab
pe
ve

v
es
co

IO

is
io
e

y 
nd
qu
so
in
th

mi
ass
e 
un
*v
n
sta
se

re
c

. 
uc
L

hav
po

rs
at
se

n w
in
 

ted
c
am
m
se
<2
of
im
d 

RM
li

it
bil
ci

en
va
su
ol

ON

s 
on
ci

de
ui
o 
na
h 
in
s 

n
v*
d
an
et

et
co
T
h

LA
v
ow

s 
ti
et
w
na
th
d 

co
m

me
erv
2·
f 
mu

M
gh

tiv
li
if

n 
ar
ul
lo

N

o
n o
if

fo
er
ire
th

ate

na
B

th
d
*)
ar
nc
t 

tai
olo
Th
h a
AB
in
w

th
o
t o

wh
ate
he
b

olo
mu
era
v
10
th
u
th

M)
h

ve
ty

fic
to

ry
lts
or-

N  

of
of
fic

for
r a
es
he
ed
a

n
B
he
er
))
rd
ce
is

il
or

his
as
B)
ng
er

he
n
of

ha
es
en
by
or
ut
as
er
0-
he
m
he

, 
t 

e 
y 
c 
o 
y, 
s 
-

f 
f 
c 

r 
a 
s 
e 
d 
a 
t 
, 
e 
r 
, 

d 
e 
s 

l, 
r 
s 
s 
) 
g 
r 

e 
n, 
f 
t 
s 
n 
y 
r 
t. 
s 
r 
-
e 

m 
e 

 

R
i
t
 

F
c
c
O
c
M
b
R
C
 
T
s
s
t
p
r
c
i
s
a
a
i
t
a
a
w
w
i
p
R
s
(
w
 
U
o
i
c
(
c
i

R
is
th
 

Fi
ca
co
O
cl
M
be
Ra
CR

Th
su
su
th
pu
re
co
in
sa
as
al
it 
te
ap
an
w
w
ill
pr
R
sy
(d
w
 

U
of
is
ca
(d
co
in

Re
 t

he

ig
ali
olo
b
o

Me
ef
as
R

h
uf
uc
he
ur
ef
or
n 
am
ss
lth

s
est
pp
nd

wit
wh

lu
ro

Re
ys
de

wil

Us
f 
 n
am
du
ol
nte

fe
th
e C

g. 
ib
or
se
se

ea
for
s 

RM

e 
ffi
ch
e o
rp
fle
rr
S

mp
se
ho
su
te
pe
d 
th

hic
um
op
fe
ste
ep
ll 

in
th
ne
m
ur
lo
er

er
he
C

1
bra
r 
er
es
su
re
a

M 

R
fic
h 
ob
po
ec
es

Se
p

ess
ou
uf
ed
ea
r

h 
ch
m
pe
er
em

pe
li

ng
he
ec

mer
rin
ors
re

re
en
R

.  
at

c
rv
st 
ur
e, 
nd
is

Re
cie
th
bj
os
cta
sp
ct
le
sm
ug
ff
d. 
ar
re
a
h 
in

er
re
m
en
ik

g 
e 
ce
ra
ng
s 
es

en
n m
RM

F
te
co
ed

re
th
d 
s p

ef
en
ha
je
se
an
po
ti
es
m
gh
fic

ra
ea
s 

na
rly
en
m, 
nd
ke

a
te

es
a 
g 
t

st 

nc
m
M

Flo
d 
oo
d 
E
d 
he
R

pl

fe
nt
at
ec
es 
nc
on
io
s o

me
h 
ce
O
n

aso
f
h

at
y 
nc

s
din
ely

a d
es
ssa

th
to

o

e 
ma
M. 

ow
d

or
G

Eu
S

e 
Ra
lo

er
tly
t 
cts

ce
nd

on
o

en
i

es
Ot
ce
on
fe
ha
tio
m
e 

su
ng
y 

di
st 
ar
u
he

o 
of

S
ap
 T

w
di

rdi
Ga
uc
Se
R
am

ott

ren
y 
th
s 
o
e 
di

n 2
f 

nt 
it 
s 
th
e 
na

ew
av
on
ma

S
uc
g 
b

ig
o

ry
usi
e 
v
f 

Se
pp
Th

w c
ig
in

am
li
et

Ri 
m
te

n
w

he
a

of 

in
2
th

d
to

her
m

ab
w 
ve
n 
ap
S

ch
o

be

git
ob
y 
in
t

ve
t

et
pe
h

ch
git
na
mu
di

t t
v
 i
d 

ce
w
e 
ass

t
d

ng
. 
he
i

de
o 
r 
m
bl
a

e 
a

pp
et

h a
on
e n

ta
bj
to

ng
te
eri
th

t, 
ed
e 

ha
ta
ate
ut
ia
to

va
in
u

e 
wid

S
so
th

da
g t
 T
e 
in
em

d
a

mo
le

as 

at 
pe
t 
as
n 
ne

al 
e
o 
g 
st
if

he

r
d i

f

art
al 
es
t. 
an
o 
lu

nd
us

S
de

Se
oc
he
ata
to
T
M

n 
mo
de
au

od
e 

1
a
v

ed
d

s 
th
ee

l
ct
c

t) 
fy
e 

es
in
flo

t f
p

s 
 (

n 
th

ue
dic
in

Se
e 
et 
ci
e 
ab
o t
Th
M

on
em
ut
de

im
17
a 
ve
d 
dr
th
he
ed

lu
ts

ca
a 
a

y 
p

su
n t
ow

fo
ph

o
(B

d
he
es 
ce
ng

et
r
c

ia
e

ba
th

his
Mu

in
ns
m
th
eli
m
7 

er
u

raw
he
e 
de

um
s i
ali

a 
th

pi

ul
th
w

or 
ho
of
B) 
di
e 

f
es)
g t

t r
ra
co
ate
ex
as
he
s 
un
nd
st

mo
ho
in

mp
r
v
ry

usi
w
e 
o

ed

mi
il
ib
s
te

he
ct

lti
he

w c

th
oto
f 

T
ist
C

for
) 
th

re
an
on
ed
xa
se
e M
R

ns
du
tra
n

ors
ng
pr
re
er

y-
in

wn
N

ob
d 

in
lu

bra
sta
es
e 
tu

in
e 
ch

he
og
th

Th
ta

Co
r 
a

he 

eq
ng
nt
d 
am
e 
M

Re
se
us
at

nst
s 

g u
ro
efe
ry
lo

ng
n 
NC
bje
to

na
um
at
an
st 
a

ur

ng
3

ha

e 
gr
he
he
an
olo
th

are
 R

qu
ge 
ta
w

mp

Mu
ef
ll
st
te
tr
h

u
ov
er
y 
ow
g 
f

C
ec
o 

an
m
te
nd
c

ac
re

g 
-D

ar

ev
ra
e 
e T
ce
or
he
e 
Ri

uir
o

in
wi
p
o
un
fe
l B
tri
es 
ra
ha
si

vem
re

w
th

fro
S
ct
g

nc
min
e t
da
ca
cc
, 

in
D
rt 

va
aph

Te
e 
rs 
e c
c

i v

re
of
ns
ith
le
f 
ns
re
B
ia
s

te
av
in
m

en
l

w C
he
om
 o
ts 
ge

ce
na
th
ar
ar
cu

r

n 
D c

in

al
h 
ap
es

o
co
om
va

es
f 
s 
h 
es

se
en

Bo
al 
so
e 
ve
ng
me
nc
lim
C
e 
m
or
a

en

e c
at
he
rd
rd
ura
re

th
co
n 

u
m

pp
st 
b
of
om
m
alu

s 
h
a
a

s 
t

ell
nc
oo

om
th

e 
g 
en
ce
m

CC
M

m 
r 
an

ne

ca
te
e c
d 
d o
ac

em

he
ol
F

at
m
pl
S
et
f 
mp

mp
ue

a 
hu
ll

ap
w
h
l 
ce
ok

a
m
h
d
1

nt
 c

mit
CT
Mu

a
O
nd
ra

am
ed
co

of
cy

mo

e 
lo
Fig

tio
me
lic
Se
tw
th
pl

pu
es

g
ue
l t
pp
wh
e 
co
e 
k o
ap

me 
e 
de
0

t 
co
te
T 
us

a 
OS
d 
at

m
d b
ol
il
f 
y.
ov

T
or 
g

on
ea
ca
et 
we
he
le

ute
s o

gr
e, 
th

pli
hi

ol
S
of
pp

m
C

em
00
(a
ol
ed

v
se
d

SA
il

te

me
by
lo
llu
a
. 
vi

Te
s

. 

n 
su

ati
is

ee
e 
ete
ed
of

ro
c

he
ic
ic
1

lo
Se
f 
pl
m
C
m
00
as
lo
d 
va
el

dif
A
llu
 a

era
y 
or 
um

a r
E
in

es
sp
1 

o
ur
io
s o
en
R
e T
d. 
f t

ou
ch
e 
ca
ch
12
or
et 
C

lic
me
CR
mo
0 r
s 
or

al
ll 
ff

A U
um
an

a,
o

r a
m
ra
Ed
ng

st 
pa

d

f 
re
on
ob

n 
Re
T
 

th

up
hr
c

ati
h 
26
r s
i

Co
ca

eta
RM
on
re
c
s 
g

lu
s

fer
U
m
nd

, w
ou
an

min
an
di
g 

S
ac
de

th
s 

n 
bt

e
fe
es
(

he 

p 
ro
o
io
f

69
sy
s 
ol
at
am
M
nst
ef
co

[
ga
ue
et
re

Un
mi
d 

w
ur
nd
na

ng
ti
a

Se
ce 
ep

he
a
o

ta
ea
er
st
D
T

o
om
lo

on
fo
9 
ys

9
lo
tio
m

M 
tr
fe
om
[1
m
s 
t. 
en
nif
n
ac

we
r D
d 
an

ge
in
an

et
c

pic

e 3
al
ob
in

ac
ren
t S

D) 
Te

f 
ma
or
n 
oll

ste
90
or 
on

me
in

ra
ere
mp
4

mu
m
 

nt 
fo

nat
cc

e o
D
lu
nt
e o
ng
ny

t. 
ch
ct

3-
l 

bje
ne
ch
nc
Se

F
es

t
a 
rs
o
lo
c

em
0%
(

ns
ri
n 

ate
en
pa

4].
ut
m
In
c

or
ti
cu

ob
D6
um
t, 
of

g 
y 

 T
ho
ts

-D
l

ec
ed
h 
ce
et 
Fi
t 

es
a

s p
f 

ow
co
m
%
(u
s 
ic

t
ed
nc
ar
. 
t, 

ma
n 
co

rm
io
ur

bt
65
m

f 
th
t

T
os
s t

D 
lu
ct,
d b

p
e 
(

in
S

st
an
pr
in

w,
olo

m, 
% 
us

c w
th
d 
ce
re
 T

ay
s

ol
m 

n
ra

ta
5 s

min
a
th
he
te

Th
se
th

C
m
, 
by
pix
S
as

nal
am

t c
nd
re
nt
, 
or
a
o
ed
[

w
he

g
e 
ed
T
o

y 
su
lo
C

n c
ate

ain
si
na
an
he
e 
est

his
en
his

CR
min

g
y f
xe

Se
s w
lly
m

co
d 
es
te
w

r 
as 
f 
d 
[1

we
e 
go
c

d 
Te
or
fa

uc
or
Co
co
e 

n 
im
an

nd
e 
a

t 

s 
n, 
s 

RM
na
gi
fin
el
t. 
w
y,

mp

ol
li

se
er
w

w
t
f

3
ea
c

oo
co

w
st
r 
al
h

r 
ol
on
C

a
mu
nc
d 

r
ar

c

T
c
p

M
an
vi
nd
l 

 
we
, 

ple

lo
ig
en
es
e 
s

wa
th
fo
])

ak
ca
od
olo
wi
t 

ll 
h c
o
lo
nd
CR

a 
ul
ce

i
ef
re
ca

Te
cre
ro

M. 
nc
in
di
i
(

ell
th
e. 

or
gh
nt 
st

sa
as

he 
or 
), 

kn
ase
d 
or
ith
o
re
n

ca
rd

or 
di
RM

p
la
e 
in
fe

ea
ar

es
ea
oc

 (
ce
ng
in
in
(C
l a
he

rs 
htn

i
t. 
u
m
s 
c
c

ne
es
c

rs
h 

obj
eq
no
as
de
S

iti
M

pic
ato
o

nc
er
(s

rd

t 
at
ce

(A
e 
g 
ng
n 
C) 
as
e 

o
ne
n
 

use
mp

u
co
co

a
ss
s 
co
s 

R
bje
qu
ot
se
er
Sc
io

M.

ct
or

of 
clu
re
s)

ds 

S
tin
es

A)
a
t

g t
t
A

s t
3-

of
es

n a
F
e 
pl
use
ol
ol
an
se
w

ol
[8
R
ec
ui
t b
es,
rin
ca
on
. 

tu
r. 
th
ud
n

) 

Se
ng
ss

 A
nd
th
th
th
A
th
-D

f a
ss
al

Fo
a

le
ed
lo
lo
nd
es
we
lo
8]

Ra
ct
ire
be
, a
ng
ale
ns

ure
I

he
de

nce
o
o

et 
g 
s. 

 
A 
d 
e 

he 
e 

As 
e 

D 

a 
s, 
ll 

or 
a 
s 
d 

or 
or 
d 
s, 
e 

or 
], 
a) 
ts 
e 
e 
a 
g 
e 

s) 

e 
It 
e 
e 
e 

of 
or 

f



 

surfaces of the experimental viewing booth from 
consideration in the data, the set of pixels that represent 
the chromaticity of the test objects are obtained 
(Observed Gamut). Subsets of these areas of interest 
can also be examined, which may give rise to a slightly 
different Observed Gamut, depending on the diversity 
of colors in the test objects of the application. While 
this variability might be seen as a weakness of the 
method, it actually emphasizes the high level of 
customization that it is able to provide, assessing color 
rendering aimed at each special case. In those 
applications where the diversity of colors is extremely 
broad, the benefits of our CRM are not so clearly seen, 
and other metrics that only depend on the spectrum of 
the light source but not on the input gamut might make 
more sense.      
 
The Observed Gamut is compared to the Reference Set, 
resulting in a sub-set (of the Reference Set) which is 
the Test Set that represents the color gamut of the 
objects.  This comparison is performed between each 
single pixel of the Observed Gamut to all samples of 
the Reference Set and assigning to the Test Set the 
nearest color within a uniform color space (such as 
CIELAB or CIECAM02.).  Colors in the Observed 
Gamut can occur multiple times, which is noted using a 
multiplicity factor, mi, with a integer value mi ≥ 1, for 
each element in the Test Set.  The Test Set, along with 
the respective mi values, allows us to create the 3-D 
Color Rendering Map and two associated numerical 
indices as seen in Eq. (1) and (2). These indices are 
used for color-rendering evaluation of the test light 
source; but are specific to the application being studied, 
and are not intended as a replacement or substitute for 
the CIE-Ra, It is evident that the value of multiplicity is 
highly dependent both on the diversity of color in the 
test objects, as well as to the size of the area of interest 
chosen from which to draw the Observed Gamut. The 
user of the CRM chooses, according to his 
requirements, the value of Ras and/or Ram which can 
be considered acceptable for the application being 
studied. 
 
Once the Test Set is defined, and using the spectrum of 
the light source under test (see stage C in Fig. 1), the 
average of all Ri values, as defined in [2], of this set is 
the Index Ras.  Considering that some samples have 
greater weight, if their mi >1 (a likely situation in most 
applications) in the gamut, the color rendering is also 
calculated as a Weighted Index, Ram.  The sum of all 
pixels in the Observed Gamut, given their respective 
mi values is evaluated as:  
 
 

             (1) 

 
 

and the weighted average is: 
 

  (2) 

 
                         (3) 

 
Where: 
s  :  Number of elements in the Test Set 
u :  Number of elements (pixels) of the Observed 
Gamut 
mi :  Multiplicity of the i-th element in the Test Set  
 
Considering that human vision has adapted to natural 
daylight, an artificial light source is perceived as 
“natural” if it emulates a Planckian radiator [15].   By 
this standard, color quality can be objectively measured 
by considering parameters such as the Correlated Color 
Temperature (CCT) and the deviation of the 
chromaticity coordinates from the black body locus 
(∆uv) in addition to its Ra value. However, color 
quality assessment in general lighting sources has some 
subjective components such as color preference, 
memory colors and other issues varying with 
individuals [16]. The selection of areas of interest is 
already a subjective process reflected by the Observed 
Gamut; however, this is unique to each application, and 
defined by the user.  Furthermore, although objective 
measurements can find the chromaticity of a source 
based on the spectral power distribution, the 
phenomena of metamerism, where two sources with 
the same chromatic coordinates (but different spectral 
content) generate different color perception of some 
objects [17], would have to be evaluated using a 
metamerism index for a more complete assessment of 
the color quality.  Such subjective measures can be 
included in mapping an Observed Gamut by using 
methods which have been proposed by others who 
have described these phenomena, and how to evaluate 
them; but this is beyond the scope of this work which 
focuses on using the CRM for visual mapping of color 
rendering. Also, efficacy of a light source, which is of 
paramount importance, often has a significant, 
measureable tradeoff with color quality [15], and a 
user’s threshold efficiency constraints can be 
incorporated into a CRM by plotting only the final data 
values which meet or exceed whatever value is chosen. 
The standards of how natural, efficient, metameric, or 
other qualities, as they would be incorporated in a 
CRM, are not addressed in the following application 
examples, and are reserved for future work. 
 

1. Application Examples 
 
The tools used to complete the measurement, shown in 
Fig. 2, include a viewing booth, both for calibration 
and for illumination of the objects by the chosen test 
sources, a CCD camera (calibrated for color and 
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