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The Normal Phase Variations of the l8 kc/s Signals

from NBA Observed at College, Alaska, U.S.A.

J, H. Crary and A. C. Murphy

Observations of the normal phase variations of
the 18 kc/s signals radiated from the Canal Zone and
received in College, Alaska, U.S.A., are given in the
form of monthly averages and standard deviations at

five minute intervals. The relations between the
diurnal phase variations and the diurnal variation in
the length of sunlit path are shown. The calculated
mean diurnal change in effective height of reflection
is 16 km. Values of the short term phase differences
are also given.

Keywords: VLF, phase, normal, diurnal, Panama-Alaska.

1. Introduction

This is the fourth of a series of reports, each of which summarizes
the normal (or undisturbed) behavior of the phase of signals from
various VLF transmitters as observed at particular receiving sites.

This report deals with the reception at College, Alaska (lat. N 6^°

51' 36", long. W 1^7° 33' ^8"), of 18 kc/s transmissions of NBA in the
Canal Zone (lat. N 09° 03' 15", long. W 079° 38' 53"), a path length
of 805^ km.

The earlier three reports in this series deal with the reception of
NBA at Frankfurt, Germany [Brady et al., 1963], Maui, Hawaii [Brady et al.

,

196^a], and Boulder, Colorado [Brady et al., 1964b].

It is the purpose of these reports merely to present the reduced
phase data, with a minimum of discussion. The data in these reports
will be used in subsequent papers, each of which will deal with a specific
aspect of the data on all the paths.

2. Data Analyses

All the phase data used in these reports have been taken, reduced,
and presented in a uniform manner as described in the first of the series
[Brady et al., 1963]. Thus tables 1-12 contain monthly phase averages
(aver) at 5 minute intervals, standard deviations (SDV), the number of
observations (NO) used in obtaining these quantities, the quiet average

(OAV) , which is the average after values more than one standard deviation
from AVER are discarded, and the number (NO) of values used in QAV.
(a fuller description of these tables is given in the first note of this
series)

.



3. Diurnal Phase Variations

The monthly mean diurnal phase changes and standard deviations
for 1962, taken from tables 1-12, are plotted in figures 1 and 2, The
average diurnal phase change for I962 is 320 degrees. According to the
mode theory of VLF propagation [Wait, I962], a phase change of
this magnitude corresponds to a change in the effective height of the
ionosphere along the whole path of I6 km (assuming that the ionosphere
is sharply bounded and that the mean of the daytime and nighttime heights
is 80 km)

.

3.1 Seasonal Variation in Diurnal Phase Change

The mean diurnal phase change for each month is listed in table 13.

Fourier analysis of these monthly means suggests that there may be
small periodic variations having periods of 6 and 12 months. The apparent
6 months component has an amplitude of about 20° and a maximum in March.
The apparent 12 month component has an amplitude of about 22° but a

maximum in December. Because of the scatter in the monthly means, these
periodic components are probably not significant. However, if they should
prove to be significant, they represent peak-to-peak variations in the
diurnal height change of about 1.0 km and 1.1 km, respectively.

3.2 Variation of Phase with Amount of Illuminated Path

The monthly average phase variation shown in figures 1 and 2 shows
typical superficial dependence on the length of path which is in daylight
[Crombie et al., 1958; Pierce, 1957]. A detailed examination of this
relationship is given by plotting the diurnal phase changes at simrise
and sunset, together with variation in the length of illuminated path
(at appropriate heights) at these times. This has been done in figures 3

and h, which show the simrise and sunset variations for March and June
and for September and December, respectively, for I962. The figures have
been drawn so that the full diTirnal phase variation fits the full
"percent darkness" scale in each case.

The calculations of the length of illinninated path were made in the
way described by Brady and Crombie [1964], and Crary [1965]. It is

assumed in these calculations that the screening height of the earth's
atmosphere is 30 km. Sunrise or sunset at the heights of and 80 km
are thus equivalent to solar zenith angles of 90° and 97°

•

3.3 Sunrise

Figures 3 and h show that the smoothed sunrise phase change follows
fairly closely the percentage of the path in darkness. In most cases the

sunrise phase change started when the solar zenith angle was about 97°

•

More variability occurred in June, however, as shown in figure 3-
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3.^ Sunset

Figures 3 and. h also show that the dependence of the sunset phase
change on the length of illuminated path is much weaker than at simrise.

In particular, the figures show quite clearly that during several hours
before ground sunset at the eastern end of the path, a small phase re-
tardation, typically ten percent of the total diurnal change, often
occurs. This is most pronoimced in March but also occurs to some extent
in December. Then at ground sunset there is a further major phase re-
tardation which generally follows fairly closely the variation in the
percentage of path in darkness. When about 70% of the path has become
dark the rate of change decreases considerably and in some cases it

takes as long as four hours after ground sunset before normal nighttime
phase value is attained.

h. Phase Stability

It was pointed out in the first paper of this series that both day-
to-day phase stabilities and the phase variations over periods of time
up to an hour or so were of interest. Typical values for the NBA-Frank-
furt path were given in that paper.

The day-to-day deviations of phase observed over this path are

given at 5 minute intervals for each month of 1962 in tables 1-12, and
are also plotted in figures 1 and 2. D\rring the hours when the path is

completely daylit, the day-to-day standard deviations have an average
value of about 10° without any seasonal trend being apparent. When the
path is dark, the day-to-day standard deviations vary between about 20°

and ^5°
J

"but tend to be higher in the winter. For this path, a change
in phase of 1° corresponds to a calculated change in the effective height
of the ionosphere of 0.051 km. Thus the observed phase differences noted
above are equivalent to height changes of about 0.5 km dioring the day if
it is assumed that the fluctuations are entirely due to the ionosphere.
The nighttime values range between 1.0 and 2.3 km.

The method of obtaining the short term phase variations has been
described in the first of this series [Brady et al., 1963]. Table 1^

contains the rms phase difference calculated in this way for intervals
of 10-90 minutes (t) . The data are given for both daytime and night-
time conditions during February, April, June, August, October and De-
cember of 1962. As noted in the other papers' of this series, the rms
phase differences increase as the time interval T increases, particularly
when T is small. There is a tendency for the magnitude of the fluctua-
tions to be greater at night than during the day when T is small. The

table suggests that this is true for all the tabulated intervals T only
during the summer months. During the rest of the year a cross over from
greater night values to greater day values tends to occur for values of
T between 10 and 60 minutes. This behavior is different than that found
in the previously reported observations in this series.

-3-
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NBA (I8kc/S. BALBOA, PANAMA) TO COLLEGE, ALASKA

AVERAGE PHASE FOR JANUARY - MARCH AND OCTOBER-DECEMBER 1962
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Figure 1. Mean phase variations and standard deviations in degrees

for January -March and October-December 1962,
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NBA (I8kc/S, BALBOA, PANAMA) TO COLLEGE, ALASKA

AVERAGE PHASE FOR APRIL-JUNE AND JULY-SEPTEMBER 1962
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Figure 2. Mean phase variations and standard deviations in degrees

for April-June and July -September 1962.

-7-



a.

o

<
CD

cc
<Q
U.
O

3
O
q:o

3

o h

CO
UJ

3O
(TO

O

/ - 22

CO
cr

O
I

u .—1

n nJ

<+H

^
nJ Tl
U.

d
u *->

, , M-t

m o
0)

r'
0)

•r-l W)
I—

1

CTi

X)
•r4
r—

<

(U

O o
to Jh

<V

m a,

CO
(1)

(U ,r;
1-1 4->

w
nl <u

T) >

m bJO

O
O

(U CO

fin .—I

oJ
rt

-(->

d
(L» n1u nu rH

<u tJ
a, u ,_»

(-1

o
13
(1.)

oJ ,r; ^
^ , H M
x) ^
(U O
4->
•4->

O
0)
+->

n
U
O

T) ^ 05

rt

c rc;

O
•r-l

. ^
+-> (^i o
rt vO • iH

•i-( o^ ^
^-1 ^

>
0) ;3 • iH
OJ (-, •M
rt rt

^ Tl •H
a, d )h

.—

1

rt >
,15

d)

^(
;^

m
:3 nj rt
fH

Q ^

CO

<L)

in

SS3N>iava lN3Dd3d

-8-



a;

rCM -!->

o
<+H

o
,r|M <L»

rt M
P.

t->

d a
o 0)

C)

en l-l

0) 0)

n p.
•rH
I—

1

0)

X)
•rH
—1 rn
O

fl)W >**-^
•H

CO bO

m o
(U m
r! 1—1

^ nJ

u
rrt

(U

XI
n3

^M fl

o •rH

<D >H

bO o
n1

.—

«

4-> 0) ^

a ^ TJ
(V H (U

o u
M u

0)
:i

Ph -M o
o o

o—
CO

n1

'd (NJ
rC!

4J O ,£;

-M o o
o r—

1

• l-l

T) ri^

fl

^
s

•H

• r-l o

O
•iH

U 0)
;

1

>
Q

>
(U a 0)

ol CO
rt

rii fH

0^Ph 0)

1—

1

—

1

0) tiu M fl
^ p.

•rH

T3

• r-l

Q
0)

CO

^H

•rH

SS3N)Hava iN3Dy3d

-9-



* «Hfl >0 ir> >f (M f>J (M f*! '^ -^ 0>— r>J -^M rri^ •*.»•* f^f^ *• rOO <^O '^O <^ O -<O fVJ -^ INMimn rO >*•* IM pri >r l/^

-« fO (N <Nj tvi (\i pg -- -J-" "^ -•-«-<-- -^ .^-<----•-<-< -^ rg csi ro ro f<^ .».»• >»•.»• .r .» <t >r if> u^ x\ i/Mfi lA i/> *•*•<*•«»>»• ''I

z

rg— rt—^.--^—.-^—— -«— --.--<-<-«———-—-trt^—^-j^^^—-J.--^^^—_j^^—^rt--^'»••••••••••••••••••••••••• ••••••••••••••i>>

o (M (M rg f>j rg—4 -<^-<— -^------»----«— -J -• —1egorM»i «r ,r .^^^ ,r -»^ <» IT! in i/M/M/M/MT <*•••>»•* ^ «•>

•*•»m ^- ^o •* iM r»i pg fo -JoO "1M fvj rg (*> * ^ J' l*^(*^ pri^ fOo& o -< -« C>O 00O fsi -H (M rg^ lO ,t f'l* ro >»•^ ir>

OPgm^^*f^rgf^J•^'*^^gC7*^"^^^f*^0-0^»•f^J.OPg'*^'-*•0*^^O^goDO^^/^co^flO-^f*^^'^f*^>J•rgC^P^^*•rg>0•l^^

Z (« (M rg rg (M rg pg --— -<—— -<.————— .— ---" -J— csjm (*\ (^^ .^ .»•>»>»•*•>»» iTi i/MTi in vrvin >» >r •*>»• ^f f^

Z
s^^ooo^cox^^^^^^^AaocooDAODCDX^cDcoinmin^inmino^u^oinGo^oxcD^^coaoo^

O-'-"-'-''--'-'-'—— -----<— -'-<— -'—-'-•— -•———-'— -"— -'— -•-•---• -^-— ----•-< -I -"-<-.
fv.««««««» #...•....

-^.^'^''OinCT*^*-— •^^*nrNj^o*rnsfrg'0-^'Of'^»^oin'0'0''^^ffl-*o^^OGomo*oooO'OOoOQ'*^'OC»»oin
mfl^rOfOr*>rgrgi*\*<irgrgrg-^-^rgrgrgrgr'^(Mrg**><*^rgrgr^f>j-^-^rgrgrgrg^^-^ ^4^^^^ ^^,^^^Csif>

^0*^'«'00^--m("rgo-<^*<MOO*0'0'*>Ooo»«ODOinooO"»'O^^^Pg'M^^<^—OON-O^fM'^
o^^^g'^ooxaD^*^•^-^•co'^^*^•^*^P*^ODO**»'0^nf^O•^(*^•OP*GDooo^^ooooooO'a'0^cD^^*
f»^ pg rg rvj rg eg pg—-<—--»----<---' -J—-'—— —"-< og i«M»M*i >»• >^ .»,»• ^ ^ ^^ 4- in in in tn in in*^ >*•-»•-*•m

mm in*« -o pg pg pg <*^ "<^o "^ "^-<"- •*• *• ^f f. -r <*>mm pgoOO -< iM O"o 00o -J -^ pg rg rriinmm .J- •J' >t .» c^

^ln^OO^n'*^^fpf*^pg^•.*fl0^ln^r<^XPg0'*^pg-^p^JO*lnOlnf^O®--<oa*Oln^p>f'^lnpgO^*-^-^^^Coooc
^^.,»•'^pgOOCD0Dr-r~Of~^-^-^-o^-^^"^-«C^'^^>»r~O—fpi>0f-oooo<>00000000>0<ff'00r-o>

2f*^pgpsjpgpgpgpg^^--^-^^—'^--^----^^^^-^^^-^---^pgpyr«^f^^4'Nf>t^Nr>»'^J'inir.ininininin^Nf>^>j''^f*i

X
00^^^ 009*0000^^^^^ 9^^ cccDGO(X>ooaoco0s<Daommin^intnin«dOin^in^co^X(D^^cocooo

« ^(Tim^^^tsooO'O "H 00 -•O'fPgm-'p-pg00004 4pgo>cD'""^o<sinoeco4cooo9' 04'0in ^-
f«^(•^f«^f*^**^pgpgf*^f•^m^uPg--pgpgpgogpgr'^pgpgpgr*^pg^g^^Pg-^^^pgpgpgpg^^^^^^ -^^^ —4^H«rfpgpg

•^ -^•0«0®GOO-^'*^'0^pg^-^0*'*^^»^0•^flOlnpgO^*copgP•f^^^»•^gO*4^^^^*^'^^'^u^m^-^r*pgco^^n

(I) «npgpgpgpgPgpg-<——^--^-<-<— »<——-'--—^pgpgfPimrO .».*•*••*•.»•* mininmmm -»>«••» -r^rfPi

,0

H
ro--pgpgpwr~(^pg*-*-mm«'s^or»—(^JO'^>»pg!T'Pgpg'»•0Om^»•«^o-<|*^CDOm^«^f^|mpgooo^--0^-^'^m
pgeom'^pgOO^oop-p--OP-P-r~r-r-^h-h.p-ooa>pgoD*r~*-»f«^mr--oooo(?oooooooCT'0>CT'flDa3-^

Z<*^f>iPg(>gpgnjpg^^»^-^—4*^-—^^»ii«-^^^^^»^^-•^^^^-pgpgf*^(*^r^^^^^^^^^mmmmmmm^**-^^-^«*

x:
GG^C'C^ao^GDGO^O'C^C'O'^c^oDOOODooooooGocDoommir'Ommm'O'Om-omocDO^cocC'^oOfloao

O———---<-<---'-<-•-•-<-•»------<—-—------"»--<-«—-•-—-—^—— ---<---<-----«-«---<--—-—<
^ Mpgm'0^o>o>^opgoo>^0)*^e0'^m<f ''aOpg^-—<^-^-<0pga>c0'^•'^OK•0''(^c^^-^OO<^•^^>'0'4'C0
l*^mmc*^mpgpgp\*f<1rrlpgpg^sJpg-^^s|pgpgr*^pgpgpg<*^pgrgpgpg-<-^pgpgpgpg-^-^•^ -^p-» .^^^^^pgrg

PgPgpgpg-^^^^f*>Ny-TOmPg0DPgC*>'O»^-^''^'0mPgOP-^rP-P^O'^m^^^m*^C'^PgNj-mP^^-O^-«fC0Pg-^
pg com (•^pgOOO' 00 r~r^r-p~ 00 r~r"P~-r-r^f~r- 00^ pg«>»-'00>'-i^mr^ r>-eoo>o>0000000 WO" 0000 --
fPipgpgpgpgpgpg-<^"'-<'^»<»H»<«<»<.-<—<»-»H-<^pgpgOfoW'*^****•»^mmmmmmm*'**^*

rj
<0

mmm'0m*^<\)pgrpipg0fi»'i0f0'<*-*'*'*'*mpgm'*.^oa"0"^0'^»<oo0'-pgpgmmpg4>»'fpim<»>

^^ pg^ompgm--N^OGD^o-^o»*O^OGO^o*J'*^mpg^^mp^r*^^o^*'>fco^co-->^f*^fp^^*'<*^'^C^•'OCT'^OP^
fOO)m<*^pg— oo•(^^"^-^-^-flOeo^-^•4^•^»^»eca3--^-^'^00•-'fplmr~^-ooa'0 0000000'^^oooo'^

2rPipgpgpgpgpgpgrtrt»<»^-^^»<-H-<»<»<.<.-»»-<,-jpgpgf<^f<"m^>f^•.^^^mmmmmmm'*"^*^^"*'
X —
h. X
Z CO ^0^0^ CO^00^00^^^^o^o^^coscoooeoAttoooommmmmmm'O'Ommmmoo9^00^0^00000
X •

pg^g(^m^-<OeoO'^eD^<^oeomfpl•»ooo>*oD--^-^->Ol^0^ooO"'0-<co^»pgoooo^-oooO'OPgm(^oo
OJ (*^m^«^»n<^^f<^pgpgm(.^pgpg-<pg^<(^JpgpgpgpgpgpgmpgpgPgp^iPJ--»^pgpgpg-<"<-^ -»•-< »^«^««pgpg
O
u.

pg oeD4m(•^pg(^m^oo<^o<*^o<m•-'•^pg^-^/^oc^l•ompgooDOO<^^-mpgO'«^^pgpgm»^pgooo•*omo
fnoom^'^pg-HOO'0000^~^•^"eoco^-^"^-f~^-^"»a'-•^-f0090Pgm>o^-oowO'000000000>0>eo«>

pg fOpgpgpgpgpgpg---<-.^——-j^-<^»-^,—^«j-<pgpg««>»«>»ri,»'.r^f <»•>*•>»^»»•mmmmmmm-r^<*• -».*

1 0mmmm«'0^r'MP^lPgflOpg9C^^(M•*'«^>r<*'^mpgm^rp^O9'(^o-'9>'•^•^•4•4^4-^>rmpgm<*pgpg^^

<
a. >o'^oo<»^eomm-<pg>^pgmcoa't>-— •OMOC^O'*^mo^•-»•9eD^ooopg^-*m>-«pgpg(^(»^>»••^a'oo•o<^>ooe

<>»CT'<o•»•pg'^oo>«^oo^-^•^-^-^-^^^•4r~^-^•eoooo•OPg>oeoopg•»•^~^«900000000'ff•0'Cooo>»
Z OfPipgpgpgpgpgpg-j-<.-.-j-<-M^—^^-«-rf-H-<-j-<pgpgf^frim^^^,j-^»»'>*'mmmmmmm.»- >»>»•*• <»*
O
uj oco9><7>o^90>eoF>co9>(>9 0'0>9 0'eoaooocoa>oooooocooooommmmmmo4>-ommmo99co9 99>oooo

< •.••.•••... >...
ec >'^pgrPim'4'^ooooo-4'P-0'40oco<ommp>-ooeOf-ieor-«<o>'oooO'40''a>P-rv<oooor-'0^oo'0>^r-<Nco
UJ QrOfpimro<»^(*\pgpgr»MTipgpgr\j»^-^pgpgpgpgf<lpgpgmpgrgpgpgpg»J-<pgpgpg-J«^-^ »<"< «<,rf-Hpgpg

<
a: • «...

> ujao>*'OeofO>*''*'09-^mcM»ipgpgmpgoopg^«ia)mmoo>*'^4'»''Oooo*^<9-<pgpg-*'>fp^O(^moo^-^-
^ >(»^a>>Ofp>M•<o»•flooo^-^-^floa)^^r<-^»^-r•^•oocooOfM•oflOOpg>*•o^-flO»w•0000000 o^ajoo-*'
I <mpgpgiMpgfMPg-^i-<»^-<i-i»^-<-<-j-H--^»<^-<-rfpgpgfPirnm*-»->r^'*-#'-*'«»'mmmmmmm«»-*»r *>»
t-
z
O H^o ^f^Jf'^^m>o^"000>o-Hpg»*^>»•mo^-CD*o»^PM<*^
X 3o ooooooooo-<-<'^-<-^-'-<-^-^-«pgpgp>jpsj

10-



00 -o t-- r- r- -o r- 00 r>- f>- 00 r~ h- r>- a) >o CO CO 00 CT> 00o CT- r^ CO f^ oo h- f«- f^ r>- r>- 00 (> o> CMn r- o> 00 <o f^ CO r- 00o o< CO

r-oao—'-ooocMOcoooincoCT'Oao^^>4'Oor-oooomoo-H-<or^f^r^cO(MO»'*f'i<Mr-^py|.0(vjrooror-r^-j
z<MO>-o>*'fn^eoh-^h-oo^-<no'oo^o>o^o>OCT>o>-HO«ino(M^in-Oh-coo<0"ooooo-^ooa>o><»f^if>o*

tf>rg Psi rsj f\j p>j rsi <Nj rg (vj fsj pgro (SI <NJeg (N rsi Ps)-^ rsi eg rg rjPa rsjrgegrgpgeg (N rsj fNj (^J rvj fsj (Nj r^i prf -rfrfpg r<i ro^rg^^^^^^^.^^^^.^^ri^^^^^^,^^^^^^,rt^^^^^^M^^^^^^^^^^^^^^*tt,t,t,, ,,,,,»,, ,»»,,»»,,»,,,,,,, ,,,,,,,,,,
oO o^ <o o»o >»• >»^ fo roo pg Pg fMPi 00©m^ -< 00 iTMfi -- intno r»-^ -^ pg• pgpgCO CT- CMn rPi pj o>o >o ro 00 CO iTi

r'\fritstr^m-t^'t-t-t-f-i-'f-f'fr'>fr,rr\i'Mf\f<\tsirsir\lCMtsif\irsi^-t'^~^-^^^^^ <-ii-t>^ ^-<pgpgm.*-

o^ f~ o> >^ in ^oo <?o CT> N- ^- N- •»• inow <J^M pg pg fo r- -H 00 h- pg >o ino O" >l- CO •-<o >* lA—o -J- pg ifi ro >! pgo >*
^'^ff'-Ofp|pgoc^o^ooo•ooeoooooCT'0^c^eooo(^a>^.-looln^pg4^n*coooff'0>oooo-Hoooc^o^oo^"m(D
fo f>gpgpg pg pg i^ .^ -H^^ -< -^ »<.-)^ -J«^r^r- -<-<pgpgfn (*i •*^ »»••>»•^ •<•*•>*•mm»nm inmm in .»•*>»•>*• -J- !*>

(J>^^-^^-r^^-oo^-p-oocooo^•oor~oococoa>o>o>a5oo^^-ooo<oooooo^-^-^oo^-^ooo^ooff ODooooo^oo

^^^>oo*aOln'*^^*oo^J•^'4^^o^copgf*^c*^C'0*a^4•'Of^o^«Opgoof<^o*mo*o^ln»oo^'-^Opg^^pgm^r'^r<^
rPio-0''ipgO'oo*r"r«-oocoooo^ooa>o>CT'CT>ff'0>tj"ooD'*ff''Hfpim-or~flooo^ooooO'^-joo>c>cor-^o

ZfTifOpgpgpg—-<--^-<-^^-jf^-H-^^^-H,^rt^pgegforo**-^^^-*- >«•>*•.» in mmmmminm^*--!--*'"*''*'*'

z:
pg(Njpgpg<MPjpgpg(Mpgpjpgpgpgpgpgpgr>j-^pg(NPgpgpgpjpgpgpgrgpgpgpgpgpjpgpgpgpgrg--»Hpgrgpgpgpgpjpg

pg><<a««»«»»«a»«»i«««aa. ••••••(••••••>». !•,••. aa«»
+ <^ooi*iooomm>-'-*'.*-OfO"*-*-mooomm.-<commpg<*>mpgoo>»'-H(««*-pgpg^o>o^<<^pgoo-4'fpi>Of"pg
pgfrl(»^fPl('l^*44••**^»4•4<»•f»^l*l•4f^^^OfOPgpgpgpgpgpgpg^--r—^-<»^i-<-< pH^^^^d^fi^pgrgtri^

>o<^p^pgmf»-^off'00>oo^o>>*->OPg^o>f'>"jpg^^mcNpg^pg»<-^r-ff>^eo<^Ofpimo>CT"mro^fo<om-o^-
mop-'*p>iOff>ff ooo<oocoooooo>(?>c^cocooo<^o^-*^pg*•m^r-oo^o>o•oooooooa>CT'oo^"m<?<
ro fpi pg pg pg pg -4-<---<-4 -- -rf -^ -rf -< -^ .^ -J-<-<-< pgpj fO fPi >«^^ .<• ,t >»*«»<*mmmmmmm •*•>! *.<••*•m

oo^^»<o^^^-co^-^-sooNr^oooocDcoao^^ooaoo^aoao^-ooo^floaOQo^^^ooooo^h-ooo^o^oaoo^coooooo^o^

^oo(^f'lr-<*•>Ofo*^•(»^.oooc^^ofo-^(»^^f«>^^^J-^fnc^mc'loo^-Hmpo^^^^J•pgpgo>oD•*•fPlr-<-l^-^-^ao
^o^o4fp|OX^-^*^^QOX^*aDoo^ ^^o^o^o*o^*(*^®^^c^^•^^^•Qoo^^oooooooo^^oo^->o^^

Zfo(^ pg pg fvj pg -^ '-' -^ •^— -^-<— -H ---^ f-ipg -H -J -Hpg pg f<im*^ >*^ .J- •»•«•>*•mmmmmmmm -i- <»•^ <*••»• >»•

X
pgpgpgpgpgpgpgpgpgpgpgpgpgiMpgpgpgpg—<»<pgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpg^—<pgpgpgpgpgpgpg

m-- -H -<-----< -^ -- -^ --—-<^-^^,- -< -a-*^.-<^-^,^F--<-<-J^^^-—<---<— -----H -J -H-.<-)^-J,^^-^

oo»^»-o^-'-f'i'*oi*>«r'^o<»'^oo>oor«-Opgoo>om«'i<»-mpjcompgfnp^pg--(»^o<o>o>»-i'ioo>pi-j<o«<^o
pgfpirrif<lri^.*'^^^^^>i-^^^frifO>»TPif»M*iPjpgpgpgpgpgpg^^»^^g-<i^i-<--—< ^^^^^ r^^pgpgr^-^

fo^^^^-•^-o>OPgo><^ooo>^-oo-J^-^oa>oopJpg^O'^pgmo>a>-gpgm^<'^^•oo^'^<ifl50•m^^loopgooooff'
(sj -»Of^*pgooff'ooooooeooooD(7'0«o<c7'ooeoo>i>o><OffioD-<(rim'«f-oo^o>ooooooooW'^cor->oo

<»i<*^pgpg«N<Mpg-<^-<-^-*'H.-.^-rf^»<-H^-«^»<(N(fO(Ti<*-^'4-*«t 4-«f-4-mmmmmmmm .<.<••»• "l-'*^'

^ ^-•o>o•om•o*oo^-^-ooeo^-P-oocoooaooo^-coooo>oooo^-ooo>oo^oo^-coooooo^^-oo^-a>^060o<Oooooo»o<

Xt t
nj ^pgr~oopgp-pg'Om-Opg-o^oom^<-i(^«-(*>r->ooocOpgpgO'-*>0^pgpgom.-<^—<>-<ooo •4-1*1 OOooooff'O*
H.l-^^^f^lf«^o<7>^^f».r^cooo^-a3ooo>o^lT•oo<o><^o>mpgoo--fo>J^o^-eoa>o>oooooooooc^oo^•-opg

zr'>f»pgpgpgpg>-'-<-^'-«'j-<-^'-'-^"-'^-<pg>-^-H,-ipgfri(T\^i*,j'^.4-.4-^.j-mmmmmmmmm>j'.j->»'>»'«i-
*^
X.

(MPgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpg»-ii-<pgpgpgpgc\iCgiMPgpgpgrg(>gfMeN((\jpgpgpgpg—li^pjpgpgpgpgpgpg

+ ^--<pga>>OPg-Jf<^OPgcM*^o>mo>pgm-^o>^pgo>oo^nmmpgcompg•pgpg-Hf^^o(^o>o<4•-^oopg-^mooc
pg r«> fTi pg ;o >r .»•<»• >j'-*«J'-»"<«><»'fi>»-fO-r<»>f'MOpgpgpjpgp><pgpg -J -^-^•--^-'-^•^'^ ^_^^^ -^pgpgmm

a>--o—'oo-'-j^0^ff'r»-o<ooooo-o-<—'ff'0^pgpgpgco^o><^-oo'^f»^opg^oo-<pg^»•^-o.O'»•o^JOoof<^-^
•*—'oompg-^o CT> 8000000- 00 0000<^oo>oo CO o^ffiCT>*pgh- 1-1ci-i'^oi^eo^O'ooooo—'ooo^o^^^pg
fp| fpi pg pgpg pgpgrM^-^^,rf,^»<^^^^^^^^-.<(M(*Mri^,fsj-.*'.»-'*<*-•mmmmmmmmm •*•<» >»•<«•>»

pg
<o
^ r-'O -or-* ^*oooo^-^-oor~^•^-oo^•oop-co«o^" o> o>oo^-<ooco^•oo^•^-coooo>o>f~r-a'•o^oo<^ 00 CD a>o>
^H *4 I—

I

pg •i-.o-i-o-pgr-'j-p-—^r-•o^-^•eeooa>m--r-eooo^^^-oo—•fn>o-*'pgf'iff'0-^<<iO'mpgpgfloa'oo<»'Ooa'0^pgo
m-^oo•*4•^o>f^^»^•^~oo^-co^-ooflo<^CT>c^o>o>CT>•*-M^-Opg•*••ooco^o>ff>ooooooooff'col»-^~^

z Ki fi pgpg pg pg-<-*-<-I •-"»- 1-1-4.^ .-<^-^-^-^^-g-Hpg rr\ ffi^ .r^ •*>*•*•<•»<»•mmmmmmmm »»• •*-*>i- <»•

X —
Z pgpgpopgpgpgpgpgpgpg(s;pgpgpgpgpgpgpg-<--pgpgpjpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpg-rfrt.-(\jpgpgpgpgpg

z ••••••• ••••
^-j.^oo^»*^Hr<>p<j.^fnpgoi*>Of'imoopg^O'oom.^pg^p>)oo^c^pg"^f*>-4<'iOff>o>oOfn<-ioO"*0'mo>oo

et pgf'>fOpgfOT»'.T'***^*^^*^(»i<»'«»'(«M<ipgpgpgpgpgpgpg'^'^-<'^-<-^—''^'-< -rf-^>-< i-i-HPgpgro
O

pg flo^-•o•*pg^»^pg«rwc^ooo^flo^>rf'^o»c^Of<^pg<^J<oc^<^flOf'^moff'*-^mff>»•^-^.J•>ooeDpg^<»^»-o>Opg
m^oomm^oo^00 00 CO o^ oo0000 o^a< 00 00 o-'a<o>o>rpio<£oro>}->o<o COo'O'^oooO'^oooo^o^ CO <or'^

pg mrPipgpgpgpgpg>-<«'«ri>M-^>-i>^>^4.-i>4^.-<^>rf^>4pgrri(<^^,f ^>}',^.r^.f^mmmmmmmm •«>*'•f 4'

I o^-r>-<Ofl0.o^>ooooo^>•^-oo^-r"<ooo^-^»oocoo>^-ooo«ooeofloo>co^«•r>-flO(^co^~<^o»^-^»o^ce<ocoo>cocoo>o>- z
< •

a. >fP[m--com-^<ooopgcoeo^-^-oo•*^-mm<oo>^M*•4'^o^-c^pg&>-<^-<oo«^r-mpgpg^-o>(«^mo-^»^'^•*•o
<•Opgo>m.fnCT>^*^-r-^•oo^•oocofloooooo•(^0(T•w•«^o<oopgfo>o>OlX)ooa'^ooooo-^ooa<a>co^-m

Z OfOfripgpgpgpg-<-ji-i-j^-----<-HFH-4»H^-jpg^^pgrf>fri.4-^,t^4->t.»->»-<»-«rmmmmmmmm<»-«l--4-'4'<»'
O
at OPgpgpgpgpgpgpgpgpg(MPgpgpgpgpgpgpgpgpg'^pgpjpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpgpg>-i-Hrtpgpjpgpgpgpg

« • • •

ec >ooooooo•o<-'f^cll-"pgpg-g-HOf><*•W'&•pgmoco^om-g^-<*co^-^<^pgpgfl»-^c^pgo>oo«^pgce<^oo>*C'0>
uj Opgro fPi pgm •* •*«l- >r* >J- •*•»<*>»•'»•d f'ir<^fO<*^<'1pgpgpgpgpgpg-<>-< -J-< -J-^-^'^-^ ^pg^^ >4pgpgr<%
> i/»

< aea><«<>«»>«> »•>.• •••••
> ujp~pg-Jom'Of'>moa>*o^oco-o<*i<<-oo^O'*pgpgmff'0<*"^pgor-fpi-^«»'ff'pgo^*'m»^o>rri^(T|pgpgcofo
^ >>OPg9>o<*>-'09<7>cooo9oooooo9>0'oooo9>9a>9>pg9i<oopg^4-'0<ocoo>(><^oooo-40oo9 0>oo<o<-f
I <fOf'ipgpgpgpgpj-—<-^-^--»H^-^-J.^-J^-H-<-J-rfpgpJ(*l.4.4•^4•^*.J•4•*^mmmmmmmm^*^•4•4•

zo t—o --pgrri.»-m.or>-eoo>0'HPgfPi.fm^or-ooo>Or^pg<*>
X 30 O0OO00O00'-'H-.<^-^.--4^-H—ipgpgpgpg

-11-



m

zr*-<*^0^'Of*>-^0*^oo®ODoooocooocoooGOoo^a*c^-^GOrgi/>ococoo*i>o-^^^f\i*^000000*CT'0»QO^rg
"< rri fofO (vj r>(rg <\i^ -^-<-<^ --.w-< -^--»^ -J .-• --^ rg (<i fo^^ >»•* •*^ -» in (/> vn ifi if> ir> in in in ir\ -»••^^**
z
mmm -^ <£ in inm^ -o 'O -o 'Oo <o -o 'Ooo ino 'O -o <£^ 4} >o^ <r <r ^ ^f -T '4' <f <f <r <*' '4' in iT <r^ in ininmm 'O
(M^W_l^-l-<,^-4^^>'^^^-l^^-l^r^^^'-l^-<^«>^_<^^.M^»^^^^^-4^^_4^^.-<^^
••••• • • •

o o> r^o 0> o> f^ -*» oD O" •4" IN4 nJ' (N 00 00 .J-m r^ ^-c f~* 00* rg r- f\j 00 •J'm ,— (Njo (\j (\jo (\(m^ r- <M >o ^^ 00 '^rg
^^'^(nfOfn^o^•4•^^n<r^m(*>^or^lpg^grgrg<^Jr^irgf»^(*^ft^f^ro^gpg-<-----<r^lr^--•—••-^.^»N.^pg(\irgrsjfO^

<NOOOOO'r^^«OP^-Of*i7^f^«*"t7'--Ofs»(M^-^o*Oin'0*NicD*rO'Oinoin*^oovnomfM-^or^'Orr»-^inin'4'
h-f»^oh->f'NiO*<of-f^^-f-oooooDa>^iya'Oor^-<oo(»Mnr~ocoDc>oocM—-<—<oococ^o^c^ff>oor^*•m ro fo rgM rg <M »<-»—•-<-- -^---J -< -^ -<.-<—<-- rg <M r«M*<^ .» ^ ,*• -r -f inmmm inmm in inm •*•»••*-* -T •» -^

cg^--^rg**^orgrgi<i^-pgrg(S(rg-^OOOOrgrgrgrgo«^O^oof^ooo*oa'mo^'Ocoh-cg^^rg#-i^--^^^rgfO

^*j'OD^rg-j"-->l-(C.——*r»^rgf\jcor-mco>»--^0(*^^f*>'0<Njf*>»-f'i>foDinrg>0-0'vjr^<M'*Mn—<o*^r-^^no^
h»**"Oh-inmrgO0'C0ffl®Cp®®Q0G0C000000*Org^r-rgin>0®C0CT'^O— '^— »^OOOOOCT'^O^OOh-(^

ZfM'^fnrgrgrgrgpg-*,—-<-«»--«•—^---j»<—4--rgfsjrg<«^>r*.^.*'^^^inminininininininin.»'^'*<^^.*

Zm in <r 'O 'Om in 4) <o -o 'O <o <o -o <o -o 'O«m vO <oo -o -o -o <o -4-^ <r <r <r <r •r Nt' >r •*- <r >r <r in >r <rm in ininm >oO—I—•——-I——•-'—•——— -.——.-.-I—i-i^-i«-._i-i-.-i__.-.-.—— ^_._i—i-^,-i
fM««»

rgoo<*^'0^®'*^Oln—.0*|*^lnr^^{^^..^^^fr^^r^r<^Ocor^<'^®^gO*lnmrg^noo^^if»^f^J-^ln^*^*•—-0000000
^fOromi»^f*!*****<> info (*,/->, rgrgrvrgrs(rgfn*rn(n(«^rgrg—»--<-<(Ti—«-j—.-^-<-<^<rgrgraf>aro 4'

O 00 in -^ ^^ rgO O" ^• ^- -# -Oo '^J in^ -- ^^ '*^ rg ^^ O' l*^—. ,0 ^- in rg om f*^ ff" nJ- -^00 IT. —< r* (\jO—^ CD r* >}• --- -c h* •^

oof^^ON-m***—*^cof^r*r-®co(Oco^^<T^(y'OrgOP*'<Njinr-^-»(j'^ooj-^-^.-<ooooo*(7^CT'^ooh-m
f*^f'^r*^rgrgrgrg^^-^-N^--.-*^<.-^---i--^^-,-.^-,^rgmfn^^•.y«^*J•^»>rlnlnlnlnln^nln^nln•4^^^NJ*^'*

rgrg-^rg.4'>^rgrr\ro^rg-'rg<N-'00— orMmi\jrg^009a>r~r-C7'^0'^oa}g3r-o-4rgog_>.iM.-.^rgrg

^-.l*^f^^ocD^sl4'0»'-•'*^0«*•lnrgf»>o•o^oo^oa^f*>C'>00^~f^iO'4(^'0^gOl^r^f^^"•4•-^'4'^gc^sJ^^ln^gln
coin— ^in<^(MOOtooo(Doomcoooooioocoo>0'"-eo-org'*>ooooo<y^o-^'--'-HOOooo<y'CT>a>(»r^>»'

Z ro ro rn rg f\. rg rg rg rg -^—<———— -H —'——'—-.—' oj rg f<^ J- >r^ * >t >» -rm inm in in in in in inm ^» -T •4' .»•*• sf

z
inin^in'Oinin<o-o<o<o<0'0>o<o<o-o-oin<o<o<o-0'0<o<o-r<r<>--«'<«'<*'~*-'«'<«-->'>r<rr<Mn4->t-ininininin<o

in—— -<-<-< -4--—-<—-«-•—-<—--.-•-<— -4—-•-<-.—-<-.-<——-»•--<-.—————---.—— -<-^

mcDsrinooOTOOinio— >T *>»•<• c^oin **-» ^<^—ff' COcgornc^'^^fmn oorgrgi-ioinr- gjo-o 00 o> Coo
^f•M*^»•^f<^^*^'4•^^^J'-*^J•^0(*^*<^mrg^g^grgr^l^grgfsJ^^r*^f*>fnf*^rg•-^^.--^l»-|<n— -^-^—4«^^^^^^4rgpgrgrgrgfO

C•4^-^^g*4'ln<*^ooao^glnf^J-^mln^^Cf<^^^rgcD^g'0^n-^—<Oco^'^O^c*^OoO'0^gcDrgO-^CP*'>*"f-*^-oOQO
<U CO*—<Oin(^—ocr~^-^-»«coocca3(y »cj><^—co*lSllnr-r~ooc^a'0'M——-<oooO(^(^CT'C^oo^-ln

(T^mmrgrgrgrgrg—————————————— rgrgm'^-«'-r>r^'4''4'inmininininininin'4''*'-4'>*'^'4''4'

rg^rfrgrgf<^*^ojf^rg.^-^rgrg*4*^r<>0-^^^^r^rgcg-^OOco<Q9'r^coOQOr«\rgoo^r*-r-0'Njr^O'^'^^^^^nj

^n^-^ln-0ln^^OC4^^•0lnOf*^C^0O^'*^^^O'^f*^•4•f<^^-C*t'*^^|n4•®lnr^^no<*^^g4•''^^*lnrg^'0*^J
Olnrga^-Ol^f^J^^CQO^•oooooococoaoaoocoa'COP^m—-fMnr-comcoo^^^^-^-^ooooc^co^oor^tn

Zr'^cnc<l(Mf\Jl^4rg(^g——————————————rgrg (»i>r -*<**«»• "fin in in in inininm in in *•^r-r^•^*

Z
mtn^in^inin^'0'OOOo>oO'0'0>oin'0 0^'0<0 4'C«^'4-4'4'>r<T-4''4'-T^<rrMn^^minuMnm<oo—-<—-'———————————————--—————————————•-— -^

f»>cDorooDa>'V(0'*'"»''NjinN»'^>»'0-0'OinNr>*'inoo— ff'OC'^— -rcr--»'NroofNi'Nicg--oing3>oomooCT><7'>o
^mfnf*^mf<l-4'•T*T'•4'^'n**^'*^r'^''^rgrgrgrgrgrgrg^r^f'^'*^'*^rg^^—.•^^^rgrg-^-^*-.-^-— -^-Hrgrgrgojrgi^

^—.Of^^oor-- rgff'—•*——>r-0— co<»^Of^"Oin— ro>»'*r~OD«>ooorgg3oo>OrgCT>rgo--0^-'»'rg<i50»'<
dn—^cDmf^-^oc^^-^cocooooo^oocc^co^"ln-i-^^o^"<DO*CO--'^-^^^oooooCT'0'Cco®'0
r*^**^f*^fsJrg^grgcg^--^-^^^-^-^.-H^-,^-rf^-^^,-^—.^^Jrg^^^t«*^^^«4••4'•4•lnln^nlnlnlnlnlnlnln^J**'^•4•«^^^

pg
•O
^ »^^rfrgr<^rg^^.-.mrg^-rg^^-rf^^rgrg*--^0<MfSi'^0^*OOOOOa^r*cocoo^C»Njcoh-^^Ocgf*^i-4»^—*^^^^rsj

^«^ or\jr-^-0D0^00'O—o— ^roo—.j-'O-O'O-rf^cor-^o—•oo^-^M<^if^ln—ooinor-—.j-fora-ro-Of^oooor-
O'Orgc •Of'^fNj-^oco CO coco <oco coco 0000 oooocC'0»^o«4'in^*coco^OO—*^*-^'^OOOOOC COO r-m

Z«*'f^<'HM<M<M'Mrgrg———————————<—— ^j(M(»i •»•>r*>^ »»**• in in inmm inmin in in in •*•»• ^Nr-*
X —
fc- z
z mm.»-m'«mmm.o-o-o-o-o>o-o>o-o-omm.o>o-o>o>o-om*-»-.r>»'«r-»'>»'>r>r-»'>»-fnm-»->»'mmmmm*

m——-^.——————————————————-"———————-<
z •• ••• •

•'icoco'^^-o-— "*^'»^^•T»'4•"^oo-0^»•f'l^»•moO'-oo<o^t—'mor^f'i^omrg—-^orommO'f^cDCff'f^
ac ^m#*\f*>mm'T'*'^^'4''*^'*^'*>**>'*^<Nrgrgrgrg(Mrg'»f c^f*^**^f*^^grg^4*i^^^^^rg^^^-•^ ^4.-4^Ml-lrgrgrgrgr*^

O
u.

rg m^•rgf^J«•^»<-M(»^.4»^rgmo—<c^mceorg"<«'i«»'(MD"'*'Omm^cMeoh-»^^Of-*ff'rg-^"-Oflomrgo>rgf~
om<>g<>*>»Tgoceor>-f~oooocooDoocoCT'0<ff'0>om-*o>r-Of-ooooo>oof\j—oooooo>a>a>eoco>o

fNj •^<nmrgrgrgfsirg-^-^-rf--^.-^-^.-4.--^--^-N»^^-rgrgf<^>j'Nj'^N*'«^^-4'mmmmmmmmmm^^»^^^j'«^

1 o—— •<''ifNj-<»^pg''i<*>rg— pgrgrorgofvjOMfM—iM'<-^ooo>oocoooo>0'0'«>ccor-ooO'^iN-'0-^'^—fM
(_ z————————^——— — _,—————
<
Q. >0'eoo—M—omc -»>*• >0O<rc>rr-pgm O>oor-— CO rgeoooo com .o<oooo>fooo>—^ >»-mm--mrsjo>o

—

<o•o<*^o^-m<*^— c>(>cDcocoDf-flO(oa>eoooeoCT'0'»'i*>CT'f^m>o^-ooff'00—'^——ooooocceooO'O
Z 3'*mm(<^rMrgrgrg--—————-H——-^——-<— (Mrgr<ifri.^>r -»•-»•*»*mmmmmmmmmm m-* **>»•*•
O
oi ommmm«mmm>o>o<o-o<o>0'0<o>o>o>om<0'0-o<0'0<o<o>>--«'>r>t'~f^r-f^^-f^r-rm-r^rmmmmmoz——.—-«———•—-•——-•—————————'-'—<—

^

< • •

QC >mc—'f'>^ff« CfMVK'iOh-^'^mp^C'Or'^'f •*•»*OO CO comrgoMf^-4"f^OC^— pg(y'<*^m•ooo(M^-COO—
UJ Q«T<*>•^f«^mm<n4'-*^>T<*^c<^f'^*<^'*^f^Jrgro^grgf^Jc*^•^f*^rnf*^f*^rgrg^^-^^^-^rg•— ^^—* ^^^^^^-.cgrgrgrg'^^
> "1
<

at • • •

V aim *<'i<o^m-*'>rh-fO<op»o-«v<>»'r>-—f<grg >*>»'"<<ocoooo'»^•ooeo•oo•0'^^-'»c•*•(N-'0<^mrgo(^lo
_) >—•o'viC-o^MOCOor^p-oocoeoajcocO'Cff'CO^J'rgcroor-aoajcoorg——OOOOOCCCCoor^
1 <<»-i*nn<Mpg(\irgpg——<——-—————rg<>grn(»>^^.»-^>*->»-mmmmmmmmmm 4- «»>» -»-*>»

z0^0"^<vj<*>>ym.o^-coco — 'M««^m'Oh-eoco — fsji^
Z 30 OOOOOOOOO — — -- — »-«^ — ^ — -<(M(Mrgrg
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^0'0^^oocooo^"^-^*^~o^o^o*oc^coCT^oo•~40^x^C7^o^u^^^^^o^o^o^^*'0'Of^^i^>ocD'0^*•h-coooaoGO

in o> COo (N -J" -< (\( CO a>ouM^ r-o 00 CT" CO* -» »^ -J- in o> t'l -^ o» p» <5 '^ to >o >* aj CO -o ^-*—< (Njoo ^- roo in^ 00
z (Mino^^in mf-fCT* oo^o* 0*0* o^^^co^o^o^^(Njogr^flooo^oooO'-*ooooo* 00^^0^0*^0*0000^
i-< >t I'll ro (N t\i <\j r>) rg '^ r\( -H -< -^^ -^ r-t^ --I rJ --< (\i rsj rri sj- ,»•<}-^ ,< in in in in in in in in in >»• in >t >**•<< •<••*^ «*<

incj rvj rt -• (\i (Si fsi (SIpj rv( t\( (N nj i\i nj (SI <\irj rvj (Nj psi r>4 --nj <\injoOOOOOOOOOO o> o> 0< 0>O -H ,-1 1-1-<

inoooxo*-*roo*'»>om^inino"^in--co—(»MM 00 (sj 00 (Tioin 00 o>o •-<-'•-<•-• "-"O •»•;(- ^^ in r-rfir-00^d
(*^•^^^or*>^yln»Oln*|>J•«^^'<r(*^»•(*>^(n^^^o%J<^^lM.-4.-^--^^—*rsii-*»-i-^»-*<-j*-*«^^ f^f\j»-rf*-^o»jisj(S)fNj(Si

o r- in CT> ^- (Sim 00^ r^* COoo o* 00 o* 4'-^ fi 00m^ -o rg^ !•-o >*o (SIm ro «-! o* •<> <*• r-- (SI 00*^ (SIo tt >* 00 ^-
^4inroo*h^infO^HOo*o*ooO'0*QDO*cr»oiooo<-«(sifMr"000*o*o»-^'^^^^^t-ioooo*o^flOooooo*o*xoo^-*o
*^ (•^(n (SI rsi (\j (>4 (sj (Si •->< •->t^-^ >-4->>^^^ (Si (SI r\i (SI ro <*' -^ -r >t <t' u''. u'r inin in in in in in <»' 4- <* <« >^ <« •« <r -f •*- 4-

>o^^*flooooof*^^•^^o*floo*o*^oo^0'^o^o*coo*o»o^lnlnoh•^*^•^*•*oo^-^o•0'0oocof^^~•cooo^co

(SI -o ><• «* fi 00 in in •—oo -^* h- 00 00or»o r-o r- in in o>o o> ^- *•^ -o CO '^ O" f~ !>• 1^ r- r>»m (SI J' ^. fo^ ,0 o>o
r'>>0(si^i*-info»-<o-^o>o*o>o*(j>0'Oooo>o*ooO'^>oa3ooo<oooo"-'00000>o*&-9>ooo*o>0'oor^^

Z >*o (<^ «sj (SI (SI (sjCM (SI(M "-I >H.— -rf 1^ •-! (SI•-•^^ .-< fvj (SIfo •^^ •*^ •*mm inmm in inm in^^^ •* *• s^^^ .^< «t

X
(SI (SI(^ »->-^ (St(Meg rsl (SI (Si (N (SI (S4 (SI (SI (SI (SI (M (SI (SI ISJ -< (Si (SI (SIOOOOOOOOOOO 0> 0< 0> (7>O"H -4oO-<M

(SI • •••
^^JO>oooco(»10^<(«1^-*^lna•orslooo•-'rMO>o«^co(no^n^•o^-•-^oo•^•-'0('l>*'0{^(DCl^oco>o"l
K^ 4' ct '4'^ r» srin <a in '<r <<- <}' "t- <4- <«- -r«i <«- '4- <«' 4"in 4'en (SI—I-4rH.^ (sj•^•« i-i•^•-^ -«^ .4 rsiiH•M rsiCM (Sicsi (sj

oo^m(n^^r*co<-JO*OMnr-a)OONOO*»4'04"0'0*»4'(^r*foommo*(^forrtr-4a^fw.j'CE(rio*sO'-^(sio<3omcoo
—^^O^OOCOlncO(S100'0*COODO*0^{7*0^^00000•--'OCOO»0'00•-^•-*•-^<-<0000»0»QOOOCOO'0»0000^*^-
»fdCO rri CM (SI (sj (sj (SI—<-^ -< -^—<

—' -H—< ..«M (sj <si (sj r<i* sj- >»• ><•^m in inm tf iin inin in >»• ^f -*• "f^* >* •<• «*• i' •*•

ln»0'aoocor•oo^•l^^oo>o3 0>o>c^o><^o•^ooO'ooe^<a>c^>o^n«ln^•^o^^>o^ln•o•<}f^>oeooo^~h-(oooo>oo

>0mr-r» <o^ •4"r- o^m —I •"< L'^ 00 o> <-"CM ODo h- •-<ooom fi <n -a* (SI* '-' "^o >om inom (<^ fo in ino --J r~o (M
^)«•f^lo<h-o<rl-^ooo(}»c^o•o>oo«)^o>ooa^ooooooo•ooo•-<^»^ooooo'o>o>aooc^o<oooo^-

2r* ('M'^ CM CM (M(M (SI (SI CM CM —' ^-^ —< "^ CM (M -^ •-< -< (sj (SI (sj^^ >(^^ inin inmm in in in inm^ .^ ^t• >*• -J- ^l^ ^^^^
X
fMrM{si•-^-^fM(Slt^lCglVrS(fM^M(SI(MCMCMtM<MfM(SJ(S(-^CSICM)MOOOOOOOOOOOe^O»0>C^O^•-<|-i-^0•-<^

^••••••••^••••••••••••aaii. ,••,,. (,,,•••••••<••••
(Me^>oooeocMcoo>ff1oo^o•Olnc1f-•cMf»coo•-<cncn(Sl^-o>c^o<»^•ooO(MOo-<'^•-'^-^^nr-(Moo^o|~eo^-fn
roml^^^c^^^lnln<T^a-^^^<4'^cr|ro^}''4'^*'i^lnr<^CM'4l-lo4>M(M•-••-l'4r-<>-l-dr^r-l•^l-4(M>^CM(Sl(Sl(SlCM

^ <omoD<o<I--^m>^tsl<oeop--^o<»•o^noocooo(»^(^^<^--o<^r<-<o>(M^J•fn^Mcooo•»•o•»•c^^-o^--Oln>oo«CM
fMl~crlooo<o•^rM-<oc^cDeo(^0'e^oo>ooooa3<^«oococr•oo•-|-H^-40ooo(7'oo^t>^-(T'0>aooo^•r»

C[) 4'c»>(»i(n(M(NCM(si(MfM-«--»--"--»-<(M»-«(sifM(M(M(sifc\«i--4->»--*-inininininininininin «»•»•«*•'»•*'» J" •<<*•*

mm^oaDOOl^ou^'0'Oc/>r-o^c^o>cro'0<>-<oooa3c^o^c^r~ln«^^-4}^-4)^-mr~r>r^<oaoa)^-l^-h-oo9>ao

ffifn(MfM(j»t:rooo<rtn--in»noooo(»>!neor-o>0(»i(sir^^oomcM>rsOO-<—•^•oeMin^>»->r>0'<rcMe<<ooin
•*o<»or«•.o^»•(M-^ooooo>ooc^oo>'oo>o>oooolncoooo>ooo-H—•-Hooooo<o<o>oooo^oooooo^

z;^ COmp^CM (SI(M (SI (M CMCM-—< tsj (SI —<CM"^-<^-< (SI (SI (*^ -»•>»•*•»inmmmmmmmmm «»•>«<»••*>*»» -a- «*>* >*•

X
(SJ(SI(Sli-'»'-fMfM'M«SlfM(SICMrM«Sl<SI«SI(SlfM(M(SI*Sl<M"-<(M(MCMOOOOOOOOOOOC>0>CAO^O>»-^^i-IO"-<"^

<Mi*-'00--a>or"r-cMOfM<o-«-<r>-«-<*»-f<^(sjoc^oomt^O(^-<c«>r«-oo>fnoo-^0'-'0>0'*fMeo^(^eo^
(7t rrt (<^^ >i-m 4' "Vmmin^^ >r <r <r -r en ci^ <4- <r^ "t-mm (n^^^.^CM^>^'^—I >-i-H^ <-< -4^CM^4 (SI(M (SI (SI (SI

COm(M (SI r~ <o •» -o (^piino p- (SI (s((Moo •« (SI<o r- (sjOMno r-»o ou CM 'J' f^(MCMC« -H in cf o»ooo <o I*-oin
fooo<«r--eu<o^(si-<oo»(7>ooo>0'0>oO'CrooovOMnooooo>oOi-<--—«^ooooo'oooooooo>coooQOh-
^c<S(«>rf>cM(si{M(sicM(si^rt-.-»«^fM—1-- (Si (SICMcMcn^^ *<rinininininininininin-4-^ .»»'»•«* J- *>»•-*

(SI

(> <o>oooo>».-o^;r"r>-«oeoc^c^S'':^c^o>6'<c^Oooo^»>c^&•o•0'*ln^-•fit>>-^-r--of-•t^f>-^e^)«o^>-f-f^«}«o^»

^ r'M»-r-flutM"-.-<(MO"i^oi»-inO(sjf~-4'oorfM»ii»-o(*mrcDtf>^r^>-<(Mmo<0'^<oa>CMinr-in-»-oor^ooo<o-<roo
^»o•*oool*-ln(SJoOl-lo>o>oo6^o<y•oo<^o<o«r>«'*•^~ooo>oooo•-<^-lOOooe^o<o>floo^o»o>ooflo^-

2^ •« (TiCO CMCM (SI (SI (Si(MCM ---HCMCM >-<CM•^^•-1-^CM (SI CO ^»• •»-.»>»• inmininininininmm'*< *•«<*• >»*>»•>»•<<•
X -
H- X
Z fM(SJ,M--.^(Si.M;sl,M(M(MCM(slrMCMrg(Mt>jrM!MMrMCSHSJCM(SI-lOOOOOOOOOOO0>e'>0>t^O—••-•OO'-'

X •• •.••..<> ..•••I ..•
*(sii^ooo(siooof~>e>rcMmin'»i-r-'OOo^o>rtsnn(M'-«incncMi^»oo.»-o>-<iM-<'^oin(SiCMinc?'*aooo-*-

oe crif<scns»-^rc«i<»->»-ininin"a-«j-'»-sr-a'>l"'Tci>>->f'T>»'in«fr<i(si.-i-<»-i(MCM-^ ,-trf^^^^^cM--F^cM(Mr>iCM
O
u.

CM o-^>ooo--o>I^o<tnlnln(MOJtMf100t/>•*•c^<r^-^»1(«1^o<D'-^^^la30DfM(*^(»^cc^oc^(<1«M*<^0'-<^n>-<!*-l^'^«o
<*'0>'l--"0»<0<r«SI-<O0>0^flU0<0>0>O0>0»0>OO>»-'C>»-?-0>0>0>O-<-^—>'^'-*OOO0>000'0Dfl0O>000000f-

fM <«-c<sc'(mfM(M(si(si(MrM--<'^—~-<'-ifM—ii-«--(sifMCMcn^^<»->»-.rininininininminin«f •»<»• *••*•»• <*•*•»•>»

X 0>o<04>joxooxi~-i«>«oo30'0>t>cro>o>>-<ooo>o«o>t7>i^o<emu^<o<o*~<aoo<oo^>omr-camr>h-a3(0oo
K- z *^ ^Mm^^^ ^^
< ' ..•••»••.•<>.•«•
a. >CM<<—io>oo'tsiinoxi»irntf'o^omcr(>-(»^f^>r»^ino>c^cn-H(>flO(siooo(NoocMn>t>f*o^-<eoa>r^>-"C?<»-0

<.t-^m-»co.o^n(SJ-^o•^o>o»c^oo>eo>6oo>CT'OCM>»(»<r^eoo•e^ooo—i-<ooooo>o>o»coooo>o<ooooeo
Z <3-4--4-fnc>icM(siiMisjcM(siisi---<-<rg-<isi--»^'^>^(M(sifti>t-r-*-'*«arinininininininmm »--4-<4- «»>»••*>»• <><•*
O
ai OlSi.M;M-«.^(S,:MlVCM(M«MfMtMfMCMfM(S(lM«VlSl-M-.SI*M(MlM<M«V'eCCOOOOOOOOCMJ>00'0-~t«^00<-<

< I.... •

QC >— >oorMCMOoo>>o>op-«sip-^c'i.»-mc^--cM^ooriif«h-mi-ico<-(si<ocro<»'0'-<fMO>-'0'ffi«»-(Mmeo-»-oooO'*
ILI Oerttr\•T•T•t^rr^rrt^\t\^|^^r\•t•i•t•Tfm^lr\^r<^Jf^^f\^tr\e\l,^^^,^,-^r\t,-l,M^^^•^•^^r^ ^^rf(Si—4>-<(M(Si(MCM
> I/O

< af<>«><«t><. ••••<> • ...•
>- UJ^o•^o•-<mcoo^^>o*•on>co-<fslCO<^o>^non<^•oo^n^-m<Oco^-*(Mc«1(*1CMOO»m(«^~-^^—^«»-eMoor~(»^c>
_j >•4om(slo>p>^4rr1-40(7>9>aoo>0'oo(^o>^ooocM'4'rnF>-ooc^o>Ol-l•^•4—•-•oooo'O^ 000000 o^oococor-
X <-4''*"'«^fi(si(si(M(sj(si(si<M-<.i<»«.-i,-i«^rtr>i(Mfv)Mc«i<*--*<»-.»-^mmmmmmmmm^ .*•<*• 4' -^ <*<»•*•*•*•
h-
Zo t-o -<CMc^^^»m>o^floa>Of-<(sifn^ln^o^"eoo<o-^(MC^
X 30 000000000»^-<-<-^»-<-^~4-<—<-^!S!(M(SI(Si
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ir>

rsi^ >r f•^ lA Psj <*i >f «»• >r rg iTi fO inm .» iri iNJ 1*^ f^j (Ni -O rg>»*-»* ro rg CO -^O •^—<O a-o <NJ f^ Pvi (vj rs) J- .J- fO f^i >*• >*•

2mr^O<\JU>r^OfsJfO'^'0'OOOCT^COa*COTOO^h-tn^OOO^OOOOOOO^O*0*^O^^OC*0000000'-*

r
l/^ooooooooooo*ooooo>(^<^o><^ooooo<o>o•o^Ol^^u^u>.»•«r^»^u^^-r^oooo<^c^oo
^•••••••••••••••••••< • ••••••••••••••••

rn fsjO (^ 0> >r <o (*^ r^O CO ^- •^ (^ (^ rg (Nj -O* roO "» iri eo fno fvj «r iTi i/> .» rn —< 00 c> r- 00 ifi >t ^- (\j <NJ ro INI <\j (\i fsi r»>

ifv oo "" <»M«^ ooorsj ^o•r^/^o CO 00 o^ff'O" a- ff- 00 -ooooDo<ooooooooo>^c^t7>c^t^c^ooooooo•^

rrt^^^ ^ r\j r«^ r^ 1^ r«^ *^ >^ rg >^ rv> -^ 1/^ >fm^^^ ir^^ t/>^ fTt rr^ «^ CO ^^^^^^OO O^^ (NJ rNj r\) ^^rgr^ ^ ro rg «^ ^t*

;r^^l/^'^r^Jl/^^*^-«•0'0^0'^f^J»Oco•^»0^^«*^•0<*^'0^ao-^^^«OOOl/^^/^0'^aoco<I^ODr->00^-u^m^/^fO'0>rf*^'-^
(«^^oa'lM^n^~(?><^Jm,^;r\^^.a}co^a3oDO>floo---<oo(^oooooooc^<^c^<7^c^c^oc^ooooooo—

<

X
ooooooooooot>oooow>(7'a>o>o>ooooo-o-o-o>0irii/%<f>.r !/>•*• lf»•»•ln^-^-oooo<^woo

O^ (M fNJ rg rg rsi (Nj og rg rg rg ^^ rg rg rgrg ^^ ^H -^—< -- rg r\j fsj (Ni rg -^ *^ ^- ^H -^ ^M ^4 -iN —4 ,1^ •^ -^ ^^ ^^ ^^ pi^egeg ^^ p^ rg rg
(M • ••t«.ai«ia •••• •••
rgm^r\j.^>^W^4^0>mrorn<*'oin>f N'lOr'^'^|*^0<^0 0^•*'-^•^-'-'W^>r^N'rr^^>.^mu^<0^-^•l/M^l•«'
n^for'>f*^f*^(<>rgcgcgrgrgi*>m<*^r*Nfnrgrgrgrg<*M/M<^rg#M.^rg^H^^^^i-^^^»^ —«»-4.-4^rf^H'^»-4'-4^^.-Mr-4

000O^(^'*<^»f ^gl/^•0•0^0^-«"lM<^JOl/^<<^0•oorg(J>pg^^/^u^^^n-<0'(^^^OOl/^^r^^---rg,J•rg^grt(^JO
^^O^gU^h-Ofs^**^^l/^^oooDWO*WWC^®•0<•^-^®0*WOOOOOOOWWO'0»O^WO*0000000'^

r»^ <n^ fo rgeg r^ fn <» rnl^ IT* (»i («>^ iTi lr^* rg rg -*• fO .t rg .»• ^/^ » r^ fNIOO -^—<O-< ooO -< f'l (Vi t^ (\J «»^ •* fOeg^ -^

oo-'0<^'->'OCT'<Njini/^'^oopg-^co(?'«incooo-*TgOoD-»T-r-tfM^--ooooCT'r~r-ooff'00-*''M^fOo,r'^oo
(*^^o^g.*^-o—m^tiTi'O'Ofloa'Cooooo-co^rorga'Oa'OoooooW'wa^cy'OO'Oa'Oooooooo

Z vr> i/> i/> -o <)o « ^- ^- r~ r- ^» r~ r-- ^- r- f-- f~- r^ r~- r- -o iri -r nT^ i/\ ir\ irv uM/MTv J- ^ »r * •* .f >r >f i/MTnTM/Mr UM/MTv

X.
oooo o>ooooooocooo <?• a- o> ff'O'ooo oo-o*•o.o^ou^^n^ in .«>».* inf^-ooooooCT-a^o

mrgrgrgrg^^rgrgrgrgrgrgrg-^rgrgrg-^^^^g^^^^rgrgngrgrg—4^^^^^H*4.^^.4^H^-4-^^M^^^4^^.^*Hrgrgr-4^^^^rg

eg f<Mn* f^o CT" <n >f> vfi<M^ eg •* in'^ •* if> t*' r-oo 00 "< (^wo ^- * rg "- »^ »-O 00^^ rg rgm»m^ h- ^- -o ir>
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Z inm in** .o <) r~ p- f~ h>- r» f^ r- r^ r^ r-^ r~ h- h- r~ in •» >» -rmm ininm nT •* >»• >r >» >»• <r >»•m .»m inm in inmin
X —
t- z
z ooooooooooooa'OOOOoa'O'irooooo-o-o-o-o-ouMn^in'^'.t-^^f'O'O'OOoaou'O

mcMrgPgpg-jrgpgpgpgrgrgM-<pgpgrgpg--^4^.^pgfMrgrgrg--»<i-4-<»«-4»^-<»<.— •-»^»--<«^"-cgrg^.^-^cg
Z t • ••••••

fnrg^ln^--<o<^oooorgo<'^~t•f^JO>ln»»•lnr»—|»^<0<^ow^n«'l-<o-^0<C'^"^"t7>»^ool^»lnooO*ln
QC f•^f^**>*<^rgmr<^rg(^JPMrgl*^f<^r^l*>f*^rgf^Jrgrgrg'0^(^Jrg—4pg—4^^^^—4-^^^ ^^.^^^^^^^^^.^^rf^^,-*
O
u.

pg f»lmf»^eom^"nMn^orgpgpg(*^^rg(»l^~^«^rgln.-4•*•0^0<M•OTnnf»>pgwcocooo^-<Olno-<*^g«^<NPg>*
fO<00>'<roO(J>»<rg-*mO^«<J>0>00>ff'WOO'-<OC'0>W'00000000>0>WO>0>0>WOOOOOOOO

pg mlnm•o^o<o<o^•^•^•^-^>^»^«^>^-^>^-r~r>^>i^•l/^'^^•*'lnlnlnlnlnlnm <«'>*'<*' •4' <r<*''«'minmininininm

1 0'»^fvjm.»-f»>.»-(vi'*'m*in>*--»-««Mnc«N>r<fn»»M\i(»i.»-^*inm>*'<M(MO-HO'MPgW<y'0^'*'-<rg<«^-»Tg'npgf»>

< • •

a. >inooflomo-^c^o>-*'Ooo<oopgocoo>a'COpgr^>oco-Joo«rpginr«-in«<^oooor-ooao<oooooo-*'>»-«rf'M'i'«-m
<-^•»•^-oc'l^o«Opg•^»ln^-eo<^cocoeooo<^^-^«oeoCT•ooooooooa>(T•o>{^o>oa>ooooooo

Z ommm •o-o-o<or-r~r>-h-f>-p~r-h.r~f^r~r-p-r~h-in in >»-.rinininininmin.«-x»-'*'-*'-»'-fin •»•«>«>mmmmm
O
uj oooooooooooo0 9>ooooooc(^oooooo<o<o<o<ommmm^m^r<r•o^-^-'000<^9'0

ZPgrgpgfMPg(>grgpgpgrgpg(M^(Mrg(<grgrg(M»<>^rg(Mrgpgpgpg.—-<^--»^^^»-»<>^-<-<—-—"-J-^rgpgiN^^-^rg
< •••••! • :.<•••••
Of >f'^'->»•^oo>-<ooo<om^--<•-4«»^^t^'^ff'^-momooo•oo>w<^omf<^-JO-^ff'Of~^-»'*>o>•>»•*<o^->omm
LU Or*>r^r«^f<^rr^r^r(^rgr^Jrgrgmf«^r<^r(^r^r^Jrg^grgrgm>^rg^^'^'Mpg'^'^^^^^'^ ^^ ^^,M^^^^*^^rf»^»- -'--4

> 1-0

<
of • •

>• luO>co^-^r^o«^(sr^im(^coW9'rgO>(«M^Jm•r^*--4rr|ococom9'rgmm>rr'^pgococO'0^-m'4'0>•'4-rgrgrgrg<n
J >rgmoO"^fA>oco-^pg(*^*m.ooocoO'0>(>wo> 00.4ooo>coo>oooooooow<^»>Wff'WO>oo00000
1 <mmm'0•o^o^o^>^-^-^-r^r~^-^-^-^•^-^-^•^-^•m^t-<4<*<rmmmmmmm•r^^^^4'^mmmmmmm

Z
D i-o -j<Mfn-*m-OP-ooo>o-<f>gfn>rm>or^ooCT"0'^pgf'i
Z 30 000000000'^>^-^-^'^>^>^-'>^-^rgcgrgrg
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vO

ifim <Nj (<> .0 >o f»- •*• >o if\^ ro >o ('^ in r«- u^ >r u^ u> rn< .O ifi r'* u^ <NJ <vi rsi-- .^ -<O'^ (VIrg -rfeg foeg -^OO -H -^ cNi <\i fN(

as rg nO r-^ COo •-'o (<i* 00 -*o CT> o^ COm >o 00 inin (M -o 4' •* (M-J »-<Mo 00oo CT> oo if>f^o a>^ o< CMfMrg o>d 00
2<'>h-^rg-*<000Orgr<lNf'4'ir<-OO>0^>0>0^00'*00000<OOOOOO0>OOCT>(7>O0»O0><7>^OOO0>OO
" lo ir\ iTi^ -o >o >o h- r>- r~ p" ^- r^r- r- f^ r- r- r- r-^ if\^^ >t in ifi in u> in in >* ir\ iTi^* <* *• ifi >*• >i- -4- 1/> lA if>* in tfi

X.

inoo>oo-<ooooooooo-<'^'H-<^i-i-^.-»oo-^'^oococDooooeDoooooor-r>-h--or-r-h-a'a>a5oo<>eo
(Vicg^rgfNi(\i(MPg(M(MrgogrgpgfgogrgrgrgrgpgcMogrgpg(MPg^>^^<><—i^^p^^^i ii ii-<>H^Hr-<^H»-i^-^^^—<^f«i>*«««««>««««<<»<«<<<a««t«« •»• •••••
mmmnfMm(\j-<ro<-f«i(M--rginm>-o>ooa>P-a^G<\i'-JOO>r^-*<«^'-HOOff>cooa)r»o<^'»>«»-inino<30^o
f<>rOfnfOf»>rOfnfr»frirrifOrOroro<'>fOf'>rg<Nj(Mrg-jrg(M<NJM"^"^'-''^-H'^'^ 'J ,^_j,-irt^rf^^j^(>g

00 CO in co 00 fn <vjO cNj pi 0> >0 in o> 00 00 00 1^ (Nj ooo (NJ CO I*- f»M»^ <N rvi -JoO -^eg c^ <0 N- r>- 00 <o -Ooo -JO (\i .* 00
.»-r~o>-i^incoorgm.»-^in.o-og3<o>o-oinoo<»-ooooa>oooooooooa>o>ff-c>c>o>ff>ooooooo
in tnm <o <oO >o ^-^f~^• N- r»r^ r>- ^- r- h- r- p^ >otn* <*• •*m in u •• m, in in in in in ^*- <*^ >»• -i- >»• •<mmm in inm(n

in (*> J' rgo -O r^ >*• -o in >^ ro >o «*• 4' r- in* ^0 -o %o 1*1 in in -» •< rgPg -1-1 (\irgo rg >•<rgo (NJ fom-1o o~ (MM <N <sj <NJ

rgo fio 0>* rg 00 00 fom r»- rriiNj ino •*• P-O 00 -om in -»• in pg pg "1 iNj -Ho P-O -1 -^^ -O h» a> oo^^ i-i fo -1 CT> >* 00
r^l^-c^f^Jf'llnao^-1^^^^ln^<o^-^^o*lno>ooo<ocoooooocT'OOoo>c^o•wo>o>ooooo>oo

Zm inm ^o >0 >oo ^o f^ f^ f~ r-^- r^ h- ^- r^ r- f- h- r-m •*» •* in in in in in in^ in inm >t >t -l- <»• »t >»•m in in in .»•m in

s:
oooo-100ooooooO'1•^-1•^'4•4^^oo•-)•Hoooocoaocooococooo^>^<^-<oco^~^-oc^ooooc^oo

O pgpi<Mpg(N <NJ eg <M pg nj iM rg rg(M pg (VJ (Mrg rg eg rg<M rg<M rg (N >i -^^ph •-• -1 ^H >i t-<PiPi>4 .H -4 .^ .1ri—4^^4Pi^
(M •

mln<»^ln<^^>J•<M<-<«'l*f^c^c^lro•<ln^go^(^o>^-o>p1rg-^oOoOln<»^p1-JOO>eoooo^^a>r»^<»^^lnm•0•OWO
(»>mfO(>n«M*>ff>cOWfOmm(»i««M>nt'iirirgpgrg<Mi-irg(\jpgrgrg-ip^^-H-i>^ -i .i,i,i,-(,^^,i-ipg

<M>O(Minh»-*'a>o<0D—<oeoinrr>oC'COCT>oO'0'0-iro^^rorOfr\nj-i-i^—<^go^O•0^•£Oln^oo^o-<0(M•*^-
^^•o>-1l»^ln^~a'-1fO*•><ln-o^-o-o•o^lno-o<Dooc^ooooooc^oooo^oo>c^o>c^ff>oooooo
in inm^ >o >o >o <o r» h- r-f^ r- f>- r- r- f~ r- r" r~ r-m <»• •*•>!•m inmmmm •<•m in in .*•*• '<•>* -t <*<* inmm inmm

<o »«i <* rg^m r- ^- -om •4'o<© •*in^ <o*in h- r»*O in <»^ CMrg^Pi-1pg .^-1pg.1Pi (»^ ro fpi a> "1rHo egrgrg rg

^ .»o .o i»- rfM» COmo (M r- pg 0» fn h- r- in pi^O f^ CO pg f^ Pi fpi pg pgpg .^ f«. ONo Pi h- ^- f~o CT> 00 0*o >-< pi CO »* 00
pg-oo<-<foinf^(7>pipg-»-.«-inin<o>ovO>of~inpgflooocoa>ooooooo>a>oo(7>ONO>o>o»a>c>oooa'Oo

Z inm in >o -o -o >o -o r>- r- p- f^ r-r~ f^ r~ f>- p» r~ h- f>- in •* -^* in inmmin in .».»• inm st <*•<<•-*•>»*<* in in in^m in

oc^oooooooooooo-1p1p1-1-1^^-100•1p10DcoooeooooooocooD^-^-t^^o^^o^•(^o>oooo<^co
inpgpipgpg(NpgpgpgpgpgpgrgpgrgpgpgpgpgpgpgpgpgpgpgpgrMpi^>^p^pipi-ipi^pipipiripipipipi>4-'pipipi

<o^•*lnf^fnpg.-^^g<(«^(n»1pgpg^nmCT>ooo>r~0'p1pg-100<Clnmp1-1a>^^ff<oooeoa>f^f'^•l•ln^n-o^-c^o
f<i(0«»>fi>f'«*»m<TimfO(«iro«'>ror'ifOfpinjpg<MCM'^pgrgpgpgpgpipH"ipipi pi ,^^,i^_<,i^^cm

inpiOpi>»'Oinr-inoo«h-'4-^oa>o^oooDff'^-ico>*-inpgfnrPipgpi^o<-ipgo>o>oh-r~inino>Opipipgtn>o
frlr-CT>•-polnr^o>-1pg(»^»ln^o^-•o<oo•Olnpgfloaooowooooooooooc^o>(^<^(^<^o>oooooo
minm -o >ooo^^ h- p" p- 1~ p- ^"^-p"r- r-r- r-m >r^ -^ inm in inm in inm inin *•*•*<»**•*•inmmminin

rt NO'4'-*-pg*>o>o»^<oin«i-f'>'0'»''Oin<oininf«-in'Om>i-^'*pgpgpi-irgropg-ipgrgpgrripgfoO'i>-<Opgpgpgf<i

H -:-:-:':':':-:':-:•:-:-:•:':':-:-:':-:':-:':':':':':':':':-:':':-:':':':':':':':':':':-:':':':-:

oop>r-^ino>OP-pgr>o>o-'coinao>oooopirM>f>Opgpgop^pgpgp><o<ooO'4h-<o^-coONON(>OpiOh-rri<o
p1lnoop1<'Mn^-•<^p1pg4>Jlnln•o•ooo^->o('lOONOoo<ooooooc^ooooCT>ff>^^<^o>oooff'00

zvnmm <o -o >o© >o h-f~f^ p- f>- p- p- r^ r-p- p- p^ r-**<•'*• inmm ihinm^minm >»•<*•*^ •**••*mmm *• inm
z
O^OOOp1OOOOOOOO^-1p1p1^*•^p1•-*p1OO^<•^000DC0C00D0D00fl000G0P*^^^-P*^•0^0N00CCC^^

OPg-ipgpgpgpgpgpgpgpgpgpgpgpgpgpgp>jpgpgpgpgpgpgpgpgpg-i-<»^'^pi'i-ipi-i-i'-"^»^pi-i-i-i"ipipi-<pi

o>Oln•*^pgfo-<«p><*fo•*p1pg-14•fOOff'<^<^»10<-<'^oooomf»^^o»ONO>oeooD(^^'l•*•<*•lnlnln^-<7<-1
fOrrnTI«1(»lfrimmfOfri(<>fnrOfrirO(»ifnfnpgpgpgpgpipgpgpgpg-ipipipiPi pi pipipi.^pi.dpipipg

op- r~ oo Pi 00 piin pg >o r- >0 <»io o> CO oo o< eo Pi 4' pg^ pgo—• f»^ ropgpi -1o -1 pg "1 p» >o COp^ >0* 00 <JN -1o Pimm
fPloooof^•4^-c^"1pg(o»•lno<o•o•oo.oofno<^co<^ooooooooooo><^^o>c^e^(^^^ooooo
inmm <o -o -o <oop- p» p- ^- r^^•K p" f>- p~ f»- p~ p- <o»^ •*mm in in in inm inmm «** -r» -» »• "i- ^*inm in inm

pg
<0
o> o<»-f'icg*<o<of~m'*<»-<»>in'4'«*'inh»<«-^r-o^in>oin'*pgpg<Mpg-jpgpg-ipgpg"ipgpg»'i»^pi<>ONpg-i-<pg
*1 p1.^p1^lp1p1p1^1p1p1,^,.^^^^4p1p1^4p1p1plp1p1p1p1^1p1p1p1p1p1p1^1^4^4p1r-4«1p1p-4p1^>lpMt ipIpIpIpI

<o inpiin<0"i^-pi(^or<^o>-r-ivOOCT>oo-or-«r o>oooopgp10o^gpg.-l-1p1^•a>a^f1Cop-p»oooooopgpg-1-1^•4•
piinooo«*>'*p-o>pipgr'i'*inin-o>0'00^o<*^pgocoo>^ooooo<7>i?>o>oo>(j"0'0<ooff'0000oo

zininm* -o>o <o*p-^• f-- p-h-p- p~ r- ^- r- h- p~ p~ "Om -i- -i- «»inmmmm 4- <»* in <» >*•**inm* inm in inin in
X "->

z o<>o>oOpiooooooooOpi>ipi-ipiOpiooo>icocoaoa>ooaooocoaoaop-h-'A^p-'p>co 0^00(0009
inpg-i-<pgpvjpgpgpgpgpjpgPvi«Mpgpgpgpgpgr\ipgpgrgpgpgpgpg-ipi-ipipi.-i.-<^pi,^-<pi«i^^rtPi,H»j^^^

E • •

+ ^-^n^*lnpg^<>pgpg^^o^p1p1p1ln-^oooco^roONOPMOOOD>o*•p1-<<^ff•o>o•o>oo(7>^Oln•4n^^nln•o^»o
ae f»^m»»^(«^(«^f^(«^f«1f'l^'^f^<<^mm^*^rl^^ofnpg<Mpgpgp1^apgpgpgp1"1'1-1-' ,-ii-<pipipi^ipii-tpg

O
u.

pg p-p1lnf«^^-ln^-^-«^^ln*-100^•o><»(^^-•*c^^•<*pgpga>pg»*^pgpgp100fMp100^o^p-<ou^^-p100-1«'^
pg<£ooopg '4' «9>Opg rpiNfinin <o >o <o <o <o 'O rf^pgooo o>o>oooooooooa> ONo>»o> ONo^oooooo

pg lnlnln*«^ONO«P-^•P-^-^-^^-^•^-P-^-^-^-*ln•4•*•.»lnlnlnlnlnlnlnlnln<'*•4•4•<»•4•4lnlnlnln^nln

1 o«oinpg<'>(»i>0'>OP-m<oinfi-*-tnpginp-inin<oinf><»'in^»«Mnpgpgpg-ipg-i--pgpgopgfOf'>pgpi-iOpg-ipgp>i
t- Z_1^p1^.1p1^p1p1_1,1,^.1p1,1p1_<-1^p1p1.1p1,1,^-1,1p1.1,1^p1,1,1_.^,1^,1-I-.^-.^p1-1_Jp1
< ••• • • t....
a. >f»Mn4-a5-iinp-op-pg«»Tnoop*-*-o^flO-4->ooo.»-(*ir'>oo-«-inrj-i-ipip-eor^oo>>OP-r'-oa>^a>o-ipiOfPi

<-i^<oo>f'N'r-oo>opg(^'4'-^in^NONO>o>o-o*>opgoo<^ONOooooc>0'^o^ONOONO^^c^ooooo
z Olnlnlnln•o•o>o>Of>•p-P-p>-P-P-P-^-^>•P-p>p-f-•>Oln>*^»••»•lnlnlnlnln.*•>}•>*ln^t4«»•'»•ln•<.t.»•lnlnlnlnln
O
uj ooocoo—<ooooooooopi-i-i"ipi-ii-ipioo-i-iooooQBooooooaeooaof~P-p-p- 00^-00 o> ^0000^

ZpgpgpipgpgpgfNJpgpgpgpgpgpgpgpgpgpgpgpgrMpgpgpgpgpjpgpg»ipi-Hpi-i-i^^-4pipi-ipipii^-ipipi-i-ipi
< .....f •.•••!••.#••
oc >f«-^.<-fn.opgfOpgpiN*'K>-4'pg^pgNOinocoo)oONOONO»MoooNr-'4'<Mpio*oo>ooNfloON«*Mn«»'N»-inNO'0>oo
lU aromrOffifOfnp'X'^rOftfOfnrfirorOfnfPiropgpgpgpgpirsipgpgPNj-ipi-ipipi pi pi ,i,i,-(,ipi,i«ipipg
> 1/1

< «••
>- uJ^n*p1oor'^pg«'lcool»>•4•<«^o^•p»coooa<^-NOO>Op1pgooo^»•(»^pgpgp100-<•^o>*^-<o^-><•p»oop10»«^*
^ >pginceoNpg<4-<ocoopgm.«'ininNO<o<0'0<ONONt-<Opgooo><7>oooooooooooNON9NO>o.oNoooooo
1 <lnlnlnln*^o*<OP-p-^•p-f~^~^-r~p-^-^-p-p-NOln•4•4•4•lnlnmm inininm in.*- J-"*- <<•><• xj-Ntmininininin

Zo *-o pipgf«>.j-mNOP-ooONO>-< pg, ONj-mNOf-ooONo^iNjfo
X 30 ooooooooo-i'^-i-ipi-i-i-i-ipipgpgpgpNi
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oO'^f*^CT»Of^iCOO^o^^'MO^^(Mf^Jf*^{^JOcoo*•-*f*^-^-^p*ooln»^CT'C^^-c^'0*0'OOlf^'-<ao^o^^«^0—*^^o
rg f\j (>j (\j -< rvi rg -J rsj^ fvj rsi rsj rg rgpg f\j (\i rgru -<>-< rsi rg (Nj rg^H»<.^ rg -<—« -H»»,<^H^rg fvj f\j -H-J^ fvj (V4 (\j fsj (SI

^cO'OOP->fcoooinr^'-*moao^a^^mo*fO-.ffM—<oO'*J^-^*•^^^OOOor*^/^•o^ooooom^*^r^fr^^g-^0'0^
Z'M'Ocorg-^'OoO'^r'>>j'mr*®^o*a*o*o^ooiA^o^o*ooooooo^CT^o^o*^^o^oooooooCT*o*

if>^—<o---«— -<'--<—<—'0oooooooco-ooooooo 00 cor- r~>oot«-r-h. oinr^ OOP" f^o>o—-------
rgf*^r^rorn(*^f^f'^f'>romr*>r*^f*>rOl*^f^ror*^<*^(^Jf^Jr^^'^r«^^^fnr^J^grg(\lrgoo^g(\lrg(^Jf^Jrg(^J(^Jf^
4' ••••••••..••• ,,,,,,,,,,,
cDu^r'>ir'OOrg»r\r*f*^^^mrgr*^a*r*'OC'-T^'^<Min'^f^-^»-«o*0*ooo^CT'CT*oa^oo*oo^^^ogr'>tr*vOoo»-^
fSl^grgCgfMf*^l^fO(*^fom#*^f*>rgr^JC^Jf^Jr^Jf^jrg(*^f0^g^H^^l—1^^^^ f-«i^4 ^^ ^-4 ^^^^^^^^^Hp^rg

oo^Jl^iXf*^^o^-^ao^^^*o-o^^/>ogOao-^^Jl^*>tcg^o-^oo^^*'Ol/^(*>^^^^p*'0^0^/^^'OcDCT*>J•^^mfOrgo(^J
rg-ooo— >»*coo^M•*u^o^-ooa-o>o'00>oDl/^o<off'(^oooooo'c^o>o>o0'a>0'C^a•oooooooo
inin i/>^ <o >o -o^ r- r~ h-p- f» ^- r» !«• f~ eor^ f»- r~ i/Mf« ^^ «» i/M/M/M/Mf>^ *•» ^f *•* .t *<»•>*• ifii/MnUMo >f> l/^^/^

o*•*<»^oorgff>oa•o-HOO-pgrg<»•^»^ooO'Hf^c^-looaDr"-^ooDa'<^^-^-^co>r^oa>^^o(»^w-<^o
rg-jrgrgrgrgrg-jrg-^rgrgrgrgfMMrgpgrgpg-Hrvirgrg^jcg-^-jpMrgrg^^^-^^^^-^rgrg^i-^rgrgrgrgrgrg

^mfNi^O-^r^NOh-^NP^oo-— Ol/^r^C0l/^C0fMfO«*^^Ofl0^*'00^-^-^OO0*p*^J'O«*'f^00fl0f^^0'O^o^g(^Ja^.--
^g*lO--^«iI<Of^J»lA^00CT'^^0>^O0>0>>O-<-'0'^OOOOOOOCT>O>CT'O'O>0>0'0^OOOOOO0>O

2 ir\ iAtA^ 'O -oo ^- P* p*^^* ^- ^- p* ^- f^® ^~ 1^^ «o i/>^^ uMrM/Mf\ l/^ t/> i/N «* •4" '4'^ -^^ ^j-^ uM/> l/^ »/> UMTH^ u>

z
-<-<o '--<-«-•-< -^-^-^ooooooooo CT-ow0000)00 03 r-r~o>or-r~r-r- in ou 00 CO r-epo-H'-<-^-H

Of•^<*^'*^^'^'*^'*^'*^'*^*"^'*^'*^'•^'*^**^''^f*^^^f*^''^*^f^J'*^'^J''^f^.'Oog(^Jrgr^ic^Jr^Jrg^grgrgrgf^ir\lf^J(Nf^J^g
«Vl««««»» • • ..!• .•
4 ooiri<"'*'0o— *^-f<^•••^^rgao(T•a•^->Oo^^^Olnl/>^n>**•-H"^oc<ooc^OC>o>aooooO'•-"^JrMf^^-oo•-<
rgpgrg«MPgmmm(*»<*l(*>(*^(*^rgrNirgc>4rgf*>rgfomrg-^--^^^^-^^^ ^^*m w^ ,-^^^^^ ^^^^*H^^^^«-4rg

r*^o-^^•*0'*^^'0'^'0'*^^*l^*f^*^*co^^^J^*^l/^^^-^^>J'Ol^»r*^-^0(7'tt0'0'0^/^^0'^a*^f^^'*^'*^^gO'^
ivi'Ooo— •*•o<oorg^^r^O'^<D<7'Oc^oc^aJ-o-«-^ff'<^oooooo(?•a>c^t^^^^t7«a>oooooooo
rf^u^u^•0'0'0•Or-p*'^-r-^^-r"^^^r*-co^-^-^*'0^/^**•^l/^l/^lr^^/M^>l/^s»**^^J•^*^^-4^l^^l/^lP^f^u^u^^/^lr^

^.i4X^mO''OOC^coooOI-•-40<Ml^t'^oou>dO'<^o^geDr>oo(^oc^a>(^comm^-^fn^•l/^oum(•^rgoO'4
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