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The Normal Phase Variations of the l8 Kc/s

Signals from NBA Observed at Maui, Hawaii

A. H. Brady, A. C Murphy, and D. D. Cromhie

Observations of the normal phase variations
of the 18 kc/s signals radiated from the Canal
Zone and received in Maui, Hawaii are given in the
form of monthly averages and standard deviations at

five minute intervals. The relations between the
diiirnal phase variations ajid the diurnal variation
in the length of sunlit path are shown. The cal-

culated mean diurnal change in effective height of
reflection is 13.7 km. Values of the short term
phase differences are also given.

1. Introduction

This is the second of a series of reports giving data on the
normal average phase variations of various VLF signals received over
long paths. This report deals with the reception at Maui, Hawaiij^

during I962 of the 18 kc/s signals from NBA (in the Canal Zone), a

path length of 83OO km. The first note in the series [Brady et al.

,

1963] dealt with the reception of NBA at Frankfurt in Germany.

It is the purpose of these reports merely to present the re-
duced phase data, which show seasonal and diurnal effects, with a
minimum of discussion. Subsequent papers will deal with specific
aspects of the data from all paths.

2. Analysis of Data

All the phase data used in these reports have been recorded,
scaled, and reduced in a uniform manner, as described in the first of
the series. Tables 1-12 contain the averages (AVER) for each month
of the phase, its Standard Deviation (SDV) , and the number of observa-
tions (no) used in deducing these quantities. These values are given
at 5 minute intervals. Further details will be fo.und in the first
paper

.

3. Diurnal Variation of Phase

The mean and standard deviations from these tables are plotted
in figures 1 and 2. In these figures, which show the shape of the
diiarnal variation, the mean value of the phase when the path is

totally illuminated has been arbitrarily set at zero. The left hand



scale for each month is the diurnal phase scale, in degrees, while on
the right of each figure is the standard deviation scale, also in

degrees. Ground sunrise and sunset at each end of the path are denoted
by SR and SS on the diiirnal phase curves.

As in the case of the NBA-Frankfurt path, the meeui diurnal phase
change exhibits the trapezoidal shape [Pierce 1957; Crombie et al.,

1958] characteristic of long paths at medium latitudes.

3.1 Seasonal Variation in Magnitude of Diiirnal Phase Change

The meain diiirnal phase variation for each month is shown in

figure 3. Fourier analysis of these points yields the annual and semi-

annual components, which are also shown in the figure. The average
value for the twelve months is approximately 27^ with a semiannual
variation of ±20°, and an annual variation of the same magnitude. It

will be seen that the diurnal phase change is least during the equi-
noxes and greatest in winter and summer. Using the calculations of
Wait [I959j 1962], which relate the diurnal phase change to the
corresponding change in effective height of the ionosphere, it is

found that the equivalent diurnal height change averaged over the
year is approximately 13.7 km. During winter and summer it is increas-

ed to 15 km and falls to 12.5 km during the equinoxes. The scatter
shown by the experimental points in figiire 3 is quite large however,
and the fitted curves are probably not significant.

3.2 Variation of Phase with Amount of Illuminated Path

It was noted earlier, in accordance with other studies, that the
diurnal phase delay follows the diurnal variation of the length of the
path in darkness (or daylight) . This is brought out more clearly in

figures h and 5. In these two figures the mean phase variations near
sunrise and sunset for the months of March, June, September, and
December have been plotted on curves showing the percentage of the
path in darkness at ground level and at a height of 80 km, for the
four months. In making these calculations [Brady and Crombie, I96U]
it has been assumed that the screening height of the earth's atmosphere
is 30 km. Thus the two calculated curves in each case represent solar
zenith angles of 90° and 97° , approximately. The phase curves and the
curves showing the percentage of path which is illuminated have been
fitted together so that 100*^ on the illumination scale also represents
100'^ of the diurnal variations.



3.3 Sunrise

The figures show that the smoothed morning phase change follows
closely the length of illuminated path. Because of the oscillatory
variations in phase which occur, especially towards the end of the
sunrise variation, it has not proved possible to determine the
altitude at which the morning phase shift and sunrise are most close-
ly related. The oscillatory phase variations are believed to be due

to interference between two waveguide modes excited in the nighttime
portion of the path [Crombie, 196^]. The fading period suggests that
for this path the phase velocities of the two interfering modes are

more nearly equal than in the case of the NBA-Frankfurt path.

3.^ Sunset

Figures k and 5 show that the dependence of the evening phase
shift on the fraction of the path which is illuminated is much weaker
than at sunrise. . In particular, although the major phase shift
commences about the time of sunset at the transmitter, the phase does
not reach its final value until about 2 hours after sunset (even at

80 km) occurs at the receiver. The curve for November (figure l) is

of particiilar interest in that it suggests that the final effective
height of reflection for this month may not be reached until just be-
fore sunrise occurs.

k. Phase Stability

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

The day-to-day standard deviations of phase observed at Maui are
given at five minute intervals for each month in tables 1-12, and are
also plotted in figures 1 and 2. During daylight hours the day-to-day
standard deviations range from about 6° during the winter (January and
December) to about 12° during the summer (June, July, and August).
During hours when the path is completely dark, the average standard
deviations range in no consistent manner between 35° (April) and 66°

(November)

.

The short term phase variation can be described by means of the
rms difference of observations separated by a time T [Brady et al.

,

1963].

Table 13 contains the rms phase differences for time intervals
of 10 to 90 minutes for day and night conditions during the months of
February, April, June, August, October, and December of I962 for the



NBA-Maui path. Several interesting features are shown in the table.
It is clear that the rms phase differences increase as the time inter-
val T increases, when T is small, but that on the whole the phase
difference appears to be reaching a constant value when T is 90
minutes. The table shows that the nighttime phase deviations are
appreciably greater than those observed during the day, especially
during August, October, and December when the ratio of the nighttime
to daytime deviation is between h and 5. In February and June the
ratio is about 1.5j while in April the deviations are nearly equal.

For this path a change of phase of 1° corresponds approximately
to a chamge in effective height of 0.05 km. Thus the observed rms
phase deviations which range from 3° to 72° correspond to rms varia-
tions in the effective height of the ionosphere over the whole path of
between 0.15 suad 3.6 km, if it is ass\jmed that the fluctuations are

entirely due to the ionosphere.
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Z-l-«— r^—-l-<—-"-1—1-1^-—<-!————-l-l-l-l-l——-——---—l-'-'-lr^-——I—.—'-'-'-I< • ••••• • I

ei >r-(M-<r-sOsOfOf~cc7'sOP-xfNj.o^Of-in.j-.j-s0.oa^rotMro<Nin—<o<T'nj.j-p-xinoo^.J-rOstP-rgro!7"^x
LU QfOinp-p-rorOsj-.j-.j-fOsj-.j-.j-inininin.nnsj-.j-.j-.l-m.j-inrri.j-OP^rOfMp-tM-J-J-j-j ^^^rvKM
> 1/)

<
QC •

>- ujoO'*mo-^ooinpn.*'0(Mf<ix-Jinin.rp».oinoo-^—^sO•o^-^OsJ•oooo.oo.l•ln^(7>tMroc^.OsJ-^nlns0^oo.Jo
^ >(M>^m^o<^Jp^.o•-^sJ•p-^.xooc^a<c^a>o>oooooo<5'^^^.Ol^JOO'^.oc^(y>a>ooe^o^^o•t7'0—»—»nj
1 <mininin<o^^r-r-^r-p"P~^p-r-p-r-ooxooxco»p-p-o.O'0>o.o>oin.j-^.*-inin-*-sj-si-.j--*.^inininin

z
O H-O -H<MP0sJ-in.0P~e0CT>O-J(MP0sJ--_n.OP-005>O-^<Nf'l
£ 30 OOOOOOOOO-'-^'-J-^'H'^'^^-^-^'SJfVJ'M'M

11



lAOfw ('^ fVi **^ On*O—< f^ rg ^^rg *^ ^N r»jrg 1*1 1^m -- .-^ .i^^ .^ sfO "^ f^ fsi O* fNJ (^ rg -^ **> rg rg --4O fsj^ -# (*^ i/>o '^ -^

z^N-^o-^'*•^*^fM^u^o^/^o^^•^"^-eocooo^o^or*f^o^-<^oD^c^c^(^oa*<^^a»<^c^^oo^-^rg
-* tf\ lA u^ oo <© 'Oo r^ ^* f*- r- ^• r^ ^* h- h- r^ f^ r^ r»» r*- CO r»- ^" %oO in lA u^ u> '^ -4" 4" '^ u^^^ -* ^ ^ ^r •<*' u^ in u^
z
in r* c*^ u^ r*- 00 o) CO CD CO «) p^ CO f* r* ^*^ r- r- "O CO 00 CO 00 CO <c CO r^o f*- r* '^^o 'O ^- r«» ^- h- h- h- <o ^* ^- ^- (> cr <^

••••t •••• • ••••
u^O r^ r*>O C* CO f^ 'O -o r^ fNjO CD >r GO 'O ^^ -^ h- -O f^ <*> f*^ t*- *^ J' r* r\j O^ O" >0 rg in eg f** CT*O oc rsj {*^ u^ r^ u^ u^^

O^ p^ '^ J^ O" a: CO rgO rg 00 ro^ in u^ 00 '^ 00 r* <0 >r '•r rg <<r r^J rnm rg '4' rsj -4*^ u^ r*i oo --^X in rg^ sO 'O '^ 'Ni rsiO O^
^ r* O* -- rg -4" h*O fNi «*•m -o -O ^- r* f*- X r*- 00 <o GC a*o O -^ CD r*- -- 00 O" 00 -•^ O" ^O c* o^ O* O* O" O*oOO ^-—• eg
^nu^u^'0^'0'0^-^•^^f^^"^^p*^-^-^"^-^•r*^-^-cDr-^-^0-0Oln^n^n^n^r>^*|•^n-*•4•«*•'4• ^'*-uMnmininin

ln''^•-^'*^*^JnJ(*^0•^''^'^i'^^*^—*^^-^<N'^'*^fNjr^<^rgrgu^U^O-^U>njCT*Orgrgorgfsi*J'fNiO'Ni'#'*>'^^

r**j'^^r*'C >|'CD--rNj>f h->r -00000 Offl CD <D -4-00-^00 (<\rgO^ CD -O <!><*> O'^^rgh-og CO knrgpn*!" -Or^O»n—''OO
<*^^*oo—«*^o^'Ni'4ino»n^O<Of^r^aococ^O'Of>jxaD'^'Ooo^o^^^O<7'<7^0'0*CT*^C'00-^-^fv

2u^u^^^'0'0^•o^-'*-f^^»-^•^*^-^-p*^^^*^-^^»GD^•^*'0'0'0<nln^n^n•^^^^n ''• -^"^^^^inininvnin

X
JO -^ 4n r» CO 3> 00x CO 00 00 ad CO r» p^ <o p^^ o 00 >x> CO (S CD CD CO r** -o^ ^• u^ *o O P^ r*^ r* r« p*" f** <o f<» h* r*« 9" O" 9"^X

o^— -^ -•-<-*-«w^—-•—---«-*-- •^---«———-* -•^-' -«^ -I -«^^^ -^ -I—^^^-—^ -^---—^ -^
<\» •• • ••••

^^/^^-;^»oa'aocOinoo'^J•--Qo^n^>l•^rgoP*•'*-«r OP*-^'^in^©'Oac^^r^<*>flO--^oo'*>^'4'f*»«*--*'OOOo
^g^g^^>^r'^romf<^fn^^g^^xv^^u^*n>f^n'4>^^^J^'*'XO'^J'^>n^g»^^^^--^rg-^.--•.^.— .--i.--trgrgf\j-^

in^f— «y^-^r'*^oO'*^0'*^-^^^^^*cgc^>OoD'*^'*^u^^sJ^-^-^0^0'Cco^n'>^^•-NOD^^«*^•4'0^-0'*^^^CT'^0
-•f*"^'—rgsf p^^rg^^/^^^^^p*^-co^*ao<D(oa'0^*'^tcocc<^Jaoco(^-^(^a'0*o^c^c^o*^<^oooo— (M
^n^n1n•ocC'0'0^-p^^*^-^*^-p»>•^"p^^-^^p^^^-•(CP^^^'00'Oln^nin^n^^•4^n^•*^J-r^-»rlnm^nl^rf^ln

U^-^0-^'*^'^i^^^g^i^-^^\J^grsJrg^^^g—4r•^(^--^f^Jr^J^g^g*^>f-^-Hf*^-^^.^f*^^'^0'^J'-*'*l^gO*N

rgrsi^r^h»0'NnncD'%<0—^'Ni'*^cO'Oin^ 00''^U^u^tDfN*'>j^'0'*^'*^'^in ^^*— ^cc'^'^'O^^fsiOOO^
f<ir-.^O'^'*^-OCT'-^'TinO'OO^Q0^-^-0000C7'00^P^'*>CDC?''*^'Oa0^'*^^0*C7'O^0'^CT'^^OOO-^-^^H

ZJ^^^v^O'0*0>00^-^•^^*p*^*f^^•^^^-^-'**^p^^^*p^*cO'0^n^nlnu^«r>r'Tg^^r'*^^^>*^*^lnl^l^^n^n

2.
oo^t'4'l^acccxxooxxxco^-p^'0Of*-'0^acoc(Occxxr^<oo^-^^^^^p*-p^^«-^-^-^-'OP^^-^-^0'0*c^cD

r^^gO--o^xoo^n'0^oxr^'*^o*^00'^•0J•o^*n^xo'*^4'^g^J•f^--OP*'*^'*^u^'^'0'sf^*l^^u^^g,o^g^^
f*^vPO^*^<*^'*^'*^'*^**^*^'^«f'Jln^^^ng^^7'U^^f^f'^>^g^'.*•p^0**^'*^O^g--•--*--'^^^g'-*--*^^^

O—*Of«^inoP^'*'^r^'Ni^'0<*^'*''yoCT''4'{?''4- J'.— x^^JX'*^f^4•(7^^^^^^J•sJ'^0 0ln sj-f^vOP^-C^'mt^Xf'^oo
^h"Xorg-*'0^-^<^inin'OP*-^»r^cop*-xxcoxo^-f^xxf*%cox<y'f^a^C'^ooc'^ J'T'0*o*ooO'-<-^
irtntnoo<0'0^r-r-h*h<-r^r^p>-p^h-p^p^^^r^p^xr<-p^'<o^<Ointntnu^'^'>f -^tnin-^ •***-*»'>*'*4'inmininin

CM
^^^C^^gf^r^r^rgC^O'^tr^if*gf^J'^''Of*^'^^gr^J^grgrg^f >*00'*g*^00'*^'^0'^J'*>'N'^iOfM>f'^iO^>Olnf^

l/^0'MGOl/^0'0^^^/^•o«*'^>*''^JOD'*^0'*^t/^f^J^O'^(^JOO^f^cD'*^ocoO'*^•^'^'00•^'^'*^*^Jl/^0•0*^^/^CT•^/^^- ^

Z
a;j->nr>a:eco:a;cccD«oocc^-r-^^r-..Cf^xcco:xa:aor-i-or-irir.or-r-r~-r-r^r-^r-r-r~cr(y'0~CT'00

0-<———-•--•--<—-•-•-•-'-•-•—-—<--<—-———-•-<-•—-—^-< -<-•-<—-•-•-<----——-'—-'

i/> <j>—« «r -^^ oc 00 u^ iri CD oc ^ r* rgof~o -» -o fsi -- 00 CT' CDo •*o (v( r~ -« oo oo 00* por^ -- CT' ir tvi •»• -o -o -^ ^- f^ ^-
«*^ -To '^ «^ 1*^ ?*> #*^ **^ pom (*^ «^ «r lA IT -^ u^ v/> •*" *rnn *^m^ irv -^^ «0 *^ f*^ O <vi -^ '^—* -^ fNi —< '^ -^ '^ -^ -^ (N <Ni^ '^

r^»OflOO'\l^^•OC^-^'^^/^t/^'0^*^^aocc^p^Xoo50®^cD^Cffi^CD®^^C'(^^^00*^CT'^^^000'^-^

«M
A

rsjr*r-o—*fMl/^cDOr*^x^^^"0'0«Offl^-^-oocD®CT'CT'CO^/^O^CT•^/^cor*c^'Cooa*^OO^^^CTC^OOOO-^'^

1 —
- X.
2 co^^rrl^^*a)ooooaoc020^^ao^-^~>0•0^*•0-OCOcoxoocDCO^*•0'0^*l/^^0^"^*P*^*^*^^0^^^^^-oo<7'^CT'eo

Z •

m >»-^ -4- ^ (*^mm rr f^t f<^m^ >j- iT* IT ^ >»m >» in u^ ^j" >r ^ ^ ^ >o »o >*• fNj^m »- -^ ^^ ^j ^- »-4 ^^ *-- ^- ^^ —4 --rg rsj ^^

<
<f^J^/^^-c^Ol^J.Jco<^f^J-r-o-0^/^o^-^^^-^-xcos)C^o-0(7'^-^-r~r^(^r-a"C^c^o05'J'?I3^!7'C•ooo—<-^

O
oj Ox^-p^^(^^~eocccooooocD^-oo^-^-^-•o^^^-OcDcococDxa3co^-•c^•r->»^-^-^-^~^-^-r-^-r-^-^-oo!^t^cc^

< ••• • • •

> >/i

<
Of ••••

I < in ^r^u^^/^o .o >0 •© r-- r- f^ r^ r-r^r>-i~-r-r^r-r^p^f^r~f^r-r^.0-0-Oifv«Mn in .»••»•-»• in ^»•>»<»•^»-»•>»l^^l/M/^^/^^r^
K
ZO *"0 ^^rgm^ln•o^xo*0'^^g**^^ln•c^-x^O'^'^J^*^
Z 30 000000000-«---<-<---< — •^-'-^'Mrgrgrsi

O
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00 -< in^ u^* if>* ro(n ifi^m rg <N "- -^ lA u^• 1/^ •*m in ifio a> -^ r>j ro if>^ ifi ff"o -^o ro fci »ri <\ipg (SI rg (Ti rn -<

•-•m in >fim <o* <j -o f- r» r^ r^ f~ f- ^- r^ h- f~ r^ f» r- r- f~ r- <o -oo >o uMfiin >»m*m in^ •4- ^^ >**-*•»>» inuMfim
z
in CO >f in r- 00 CO CO o> o^ o> o> o< o>o o^ 00 CO 00 00 o>o o~ o> CO o^ 00 r~ in in r> <o r~ r~ r- <« >o <o <o <o r>- r^ r> CO 00 eo 00 CO CO

'f««t<> !•••••••• • ••..!
rs) («i f\iXm fsi f'l <o COo ^- <om •oo 00o -^m in >T o> r-m h- o< (\i 00 fsi >o (SIc -J- ro (NjoM (^ fo fsi r^ •4' <o CO a>o fM f\i

.* inm <om -a- <»• <»• >»• <*• <»• «r •»• «* in^m*m »ri fo (SI tsi fn^mmmw <»• CO -H-J fsj»H -^^-^ -H—I -< -^ rf -H -J (SI csj (SI

ln^^^Oln-J(slo>»0(SJln^gcD(Slccoo•J>**ln^(^^^^0(M'0^sJ(slO(MN•^-^oocop»^(SJ(s)(M<Mo-Ha>•*^-K
csi 'O COo ro f»Mn CO -Jm a' inm ^om •© f~ r» f-om inmo in •J- (n -- 00 a>* CO (j>c o> o> ^ a> ff> ff> o> CT> o>oo •-' "-I'J
in inm >o >o <o •« -o r- r>- h- r^ r- r~ r^ f~ r- r- r- f>- f~ f~ r- r- >o >o >o >o inmm -f <»<»•^ * 4- .*<»*>»•>»><mmm in in

'4•cO'-''«*•*lnlnln<*(<^(^Jln^(*^(SJ(slr-»^^lnln*t^n^f•^ln'0-40^^^g(slln»--^n^o^H.-^»-Jf*^(*^f<^(Sl(*^^g(^Jc*^(n^^

o*o (^o '-^ fsj f*-^ -^ ^• -^ N- ^- f* CO in in in sO ^-T (Sio ^- '-* ">^ (Nj ^" CT^o r^ "-^ p*-o ro (J* in «> -^ ^-^ *^ (Njr- in CT^ ^^ ^^
-^roooco"^ro>*-co^(si<'i-*'ininin>o>o-o>oinin^'0'^>0(*i(siooooo>ooooa<ooO'^CT><^c>CT>CT'OoO'^-^

zmmin ino <o -o <o p" r- p- r- r- r~ f~ h- r- r^ h- r>- f>- r~ r- r-o <o >o -ommm*m >»mm^ -» "<• 4- •«• >»• >t <•mm in in

X.
00 * in r- 00 0000 (7> o> (3> CT> (> a> o> a> CO CO CO oo tM7< 7> o> CO <3> J- f- inm (»• -o f^ r^ r>- -o •© ^o >o -o p- 1>- r~- 00 CO CO CO 00 03

«Slt»« •••!. •••«•• •ita<ta«<<i..«<i> •

4 om^o <D (Siroo CO 0* p~^ o ino r- -< rg -o -omo -o >* CO vo f- ly (SI (SI in (SI «!•m CI "- (N (SIm (vj CI -a- -o CO <7>o (sj rsi

*m in h»m^^* -T^ >*•**•*•m >*•m ci fo ci (Ti (SI c\ •* ^.j'm ci >» 00 (SI t-" (SI -^ •-<-<—-<-J^ .-< -H»^ .iH rg (SI (SI

u^-<^-o<o-<lnff•^-o>»(M^-(Sleo^--Hln^^^a>ff>co^-(Sl^o•o•o-^'-cl<^^oc^oo(^r—j-f<j-jrM(siinooo.i-P~r-
(snncoc^C)(*^^h-oc^^inin»oin^p*-^r*^ininm»-^*ocici.--Qaa*tn®a*o^CTia^o*a»o^o*(T'ff^CT»oo^4^^-^
in IT in in^ >o^ -o f" r~ h- r~ f^ r- 1^ r«- r>- r^ p^ r^ f-- r^ r^ (- vO >o -o >o in in in >t >r -«• »! «t >»» -»• -*• *• <J"» in in in in in

^ <^o (M* c(in in^ cv .J- in in ro (M (SI (Mo*^* -^ >»• (*^ >» ino o> (SIm (SI in -<m (SI (7"^o c< CM<^ ci -H pg (Mm (SI (SI

o* 00 •© N- in i*> —' r- *• >f >o (vi -oo ino CO r^ fM^ "- (SI^ iSi in -^ in >»• >» r-X O" -oo -^ (Mn fo -J—o ro >o rfi CO rsi (*i

(si(^r-xo(si'4"XOfvr'>4'inin>o>or*«o>0'Om'0^o(MP*'^(*^'^xx^xo*c*CT'00*^<7»CT'^^a'(7»oO'^^^
Zm in in in >o >o -o -o ^- ^- P» P- h- f~ r- r- f~^ r- r- ^^ r- ^-^ <o >o o -Om in in >4-* ^ .*• in -J- .*• >t-*' •* «»• •*•* in in in in

X
x**-oxxroO'0^o^t^a'a>^x«xf^<^o•0'a'«ff'0>^-lnln^•^or^^>-f~•of!<o>o^o^•f-p~xxffl®xm

+ 0'^l'00(slm(Mor~o<x^-*lno>«o*•r^ln^n-Nln(SlX^o^^l>o>Ol7>-<»^lln•4—<'^(Mm(siro-*'inroCT'0-j(si
*j'ininp*'>0'4">j'>*"'*'^'4'^'4'-tf'^'^in'^c^rrir'^rofsic^^^*i'infOfOX(Sj'-*(sir^^*»-*'^^H^^-4^^^^,^,^(si(si(si

>oxpoox-J(Sl^oc^-0(slO>0"<o^-o^^o<?'0<T'0J•OlT•^-omo^--lnlnrM^.c^m^nrg(SJ(s|fM>*•0»f^cl,o^-
(SI -»•«o (M c^* f~o (SI .»• in in -o* >o P- r- r- -oo in ^o fsi -om f<^ (SIX a> inXw cj* (M^ !7> T CMT" CT' <7> CM^o -^—< "^
mm in >o -o >o >o >o h- r~ h- r- f^ f- r^ r- f^ (^ r • r- p~ r^ h- f>- >o -o >o >o in inm >* -i-"!- •*>!>**>*• >l- »•»• -»--i' inmm in

^ (SIo (SI <* fPtinm^ (*^(<^ in in (*> (SI -J rg »^ (n -o in in c^^ in in fo f-* (SIm (SI in (Njin (SI a* -^ o^ (SI ci f(^ (n (SI (SI (M (SI (M (*^

ro

,^ ,—^—^ _ ——--^w QJ

o^f^r~cM*ioin(«^(snnin-Jin(sio(Mno-tP"0>ino>>o-^>ooinfPi-oxo>^o>r-'ff'r»in—'-^o-^^ocMXsKsi r'^
(si(sit^xo(si-4-f~o(si(»><«-inin.o>oo.OP--oininNO(sif^4-(*icixxxxo^a>o<o(T'0>ooo><MJ'a>ooi-i-' co

Zln^nlnln^o>o^o<o^•^-r^r>-^•^-^-^-^^^r--p-^-^-^-^-^o>o>o^o^nlnln^t>r<^<l•ln^>l^*••4>**-*>l•lnlnlnln £h

z
x^'^'Oxxxo^CT'C*Q*^CT*^o*^xx^*o^CT'0*o^c*CCT•^-^*mf^^•^-^*^•^o^o^^o^^^*^*xxxxxx

o a> h- o>m .0 (SI <o >oXX r~ >om CT' •»• 0" *X <»• xO (M r- •-<Xoo c^ -<o rgm «»• >» in -< -- pg c«si ro .J- in r-Xo -< (SI

>» -rm© >o^^*^^ >»• 'l- -*• .r *• in •» >»• ci cim CI (SICI^ .! >»• -o xTc^Xm-< (SI -< "^ -^—<—' -H -H^ -4 -< -4 rg <si (SI

>o^(Slxo>-'a'X(Jc^O(?'lno—<-jff'-*''*"--ooc^(r>0(sixc^ino>»-in'»'(sivoa"xin(M^(si(M^X'*fsi>Of^
(slc^x^(Sl(*^f<^'OC^(sl^<^^n*o>o*o^^•^*^**OsO>0(Slr^•4'(*>'*^x^oxc*^o^c*^o^CT*^oo>CT*CT*o--^^^-^
m ITmm -o >o >o >o .0 r^ r~ t>- f>- p» r- r^ r~ r^ f~ f^ r^ f^ f^ f^ -o >oo >o inm in >> >» .J- nt^ nJ- -i- -r -a- •!• >» -J-^ in in in in

(M
<o
0< <*-(siO»-->»'rriinNr-4-f'if<i.»-in('>(si('i(sirvi(»^ininin.*-.t-*'in(siF^O(si(si(sif<iO('iCT'Oorgfiici(si(si(si(sicicirPi

CI Of-'.-ooN'—<^-o>xx(siCT'Oin'-<xx(sjO'4-xx^^-o>inxfor"(sioin^o(7>-HXP-ini-if-<(si-^ino>oo(si
(slrgr>-xa^(Sl(*^'0^^^c^^olnln'Oln»o•o^->Olnln^O(*^x4c^(noxo*o^o^o^^^^^CT*"0*0^00^^^^

Zm in inm in^ >o -o >o r^ f- r^ r- r^ r- r^ P-- r^ p- r- p~ f>- r~ f^ nO .o vO ^o >o inmm .1- in •!• in^ .} <!^*^^ .»• in in in in
I «
I- z
z x«0(*Mnr^xxxCT'0*o*^o*o*CT*^xx^x^^o^o^xCT^'Or^ininh»'Or^p^^'0'00^^»^p*xxxxxx
z •

+ CT-^o -^ «r <> (SI -o >oX O' r- .0mX (SI o^ h- a< •»• in (O f>-oX -o o»o >» -f -» >> in c^X—•o (SI CI 01mCMn sOX o<o (SI

DC c^^<oln•o*T•»••*•*»^»^•»^n**c^(^(^(0(Slc^(*^•J(«^^o»•(mnlnl-<^-J-J-^^-<-J--^-J-J-J^fM(M
O
u.

>r r-<o-^-oin—^^(Sl•4•xxx*a>fSloC'(^^0(M'JO'^^oc^^ooln^-mr-o<^ll*-ln<^x^oc1-^(MlM(^^-*•-^•o^•
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(SI ininin in -0'*<oO'Or-r~r-r-f-^-r»f^r-p~r-^f~r-p->o>o-0'Oinin in in-^^^ *.»••*'>• -J- >r*'»>» inininin

I Oln(*^a>"H^(»lln^ln('l^'l^ln^-H('l(S|(sl(S|ln^n^^(<^cnn^oo<^<-^^'^fsl^^.*a>-^0(MClC^(slCl(SlC^c^(»^f<^

< •
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z Oininininino>o~o>or>-r-r>-p-r>-r-r>-t>-i~-p-r>-r^r-r«-p-r*sO<o>o>oininin>j-in^j-in>l--»'-*'<l-'*-»--l--l->tininin
o
Hi oxx-*•ln^-x«xc^o>o>CT•o*ff>ff-o>xxx«o><^(^a<xo>x^-^nln^-o^-^•^•^o•o*>o^-^-p-xxxxxx
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HI OfO-»->oin>oin^x»'-»-<»'-*'>*'<»'-*"-*'in'4--r-»'(^cic^(M(MC>>*'CiinincMnx-—(si---<^»^.^--^-<-^^'H(si(si

<
ae>>«< • • •

> ujh-ininin>^(si-*ino>>»'in.O(^^-^a'X(s)^cicia>X(»(siO'^-ox(oo(sioxinxf~p-ci-^<MiNi(nr>-(sioinr~
^ xsipgr^x—<(nciinx-<(0^min-om^^h"r"Oinin'*oin>»'Cioxo<cio>o>o»CT>o>s>CT>o>o>o>o>(j<0'^'-«'^
X <lnlnlnln<o•o<o<fi«^-r-r>r^r>^-N'^>-^^>r-r•^^-^>^-<o<0^o^Olnlnln<*'•i^*'4-4'•«'<l^*'>t'<*•t'•4'lnlnlnln

z
O ^o >4(Sl(<^•^ln<o^>a0>o•^rgc^'^m<o^-eo9O•^(^Jm
X 30 000000000>4<-i^^-^-4.<ri,i4-i.rflSir\jlSI(M
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(Tt rg ^^ ^^ rg -^ fO ^^ a* --^ CO O* rg ^^ rg c*O rsj f*^ u^ 0^ -H rg fsi rn <> r^ rn O* COO 1^ ^^ '-H ^^O O* if» ro ^j (7^ f\ioO r*OO
fsj fNj rg rg rsJ rg rg rg -rf rg ^rf ^^ rg fsj oj -^ rg rsj rg rg --* f>j rg f>j rg -- -rf rvj ^H ^^ (Ni fsj rg rg rg rg fsj *^ rg fNj r^

O^ >0 4' fO rg ^^ --^ -O r- r*" -^mo u^O -J" f*^ u^ f*^ -^ '^ pg^ f^O CT* O* -J" '^ 'O f'^ csi J^ r^ iTimO ^* rn rsj c^o O^
2-^^»^^^^--'^oO'--**^•*li^l/^u^o^o0'0'^iA•^so4•'*^OQOO^l/^^oooooo^^CT*oo(y'^oo-^^^-^

X.

i/> c^ oc^ CT* <^ a*ooooooo^oooooooooooor^^r^^ir»o^-Of^r-r^-or-r*r* 0000 0*0*0
^^i^g^^rslc^Jf^i^grgf*^^OfOfOf<^fO^^Jf^f'^f0^orOf<^r<^fnfn{*^^^fo^\J(^J

• #••
^TccNj'Xrgir»**^'--^00'^r*-f^h-0' J^^*r*0'0--c:>ttf^>l- 'jT\(^-co<\('4-<j-r^^jT'>r\jOirv--'000'0'OOO^fNjr^
f*^^^fU^li^r*^f^K^f'^rOf^Jrgfg(*^**^r'^c*^^^(*^f'^rgrOfnf•^fOu^^^^^^O^Nl^^--* *^^m

CD >ro O r** ^rO rvi fN)O U^ u^O n^ <» rg j^ ^fO a? -^O f*^ ro ro ^— fsj -^ ^ O^ >rO og iTi *r rNj ^^ COo H^ ^- r\j r-- r^
fsicooO'0*Of\iu^O'f\ir^^if\ir»ir'0*ONO'Oi/><>ir*-— '0'4''i"<NjO'0'ir»0'0000000^0"OccDO'0*00--*<-*^*
u^ u^ O u^ u^ ^ o 'O -o r* f*- r*- r^ r*> r-- 1^ r*- r*- r*- r*- r*- f^ r* >0^ -O >0 iTi u^ ir >f ir* u^ u^ J^ u> u^ 4" >J" 4" 4" -^

** ^ ^H rg r<* ^^ (NjO O'O ^* CO fNt (NJ fNJ O* O* rg (^ in O-m rg rg rg rg -O .-^O OC ^^O -^ -^ ^^ O* -^ O" '•J'
4' -^^ O*OO f^O ^-

rNj'-<rgrgfSjfVirgf\j-^rg.--<--rg(N,fsj—4-^rNjrgrg^^rgrgrsjrorg-rfrgrg»-^rgrgrsjfNjfvj---rsj.-H<^

^^^f<^r^^f^g^O---^0*'*^Oa^^'^^tO'*^'^f^J">*•^<N-^00 4 0f'^POl--^l/^^-u^^tf^JCOl*^^gO'•^l^^^^O^^^'^
^^ h» ^ O CD O-O ^J" 00 —* <*> >r ^ vO »n ^O -O -OO -O -O tf> CNJ r- >*• f*^ Cg <D O" r* O*OOOOOO O O O* CO O* O*OO -< "^ '^

z ^/^ IT* u^ ^/^ i/^ u^ <) -o -o r^ ^- r* r^ r*K r* ^- ^• h- r- r* r^ h-o ^ -oo w^ u^ in -^^ u^ u^ tf^ i/N IT u^ '^ •4' 4" 4' 4' >^

zooo o* o* o» O'ooooooo-oooo oooooooof^ op^ ^" ^-o-o or* f^^- or* ^"^• COO000*0
OfO(*^f^^^J^^,^grgr*^r*^f<^f#^rOfOrgf'^{*^f'^**^*'^r*^r«^^oc*^^0(*^^*^^gf^l^y
rg •• • •••••••••
00^^|^^"r*^*^'^J'^'OOOr*r*^^*0'U^-^0000^-0'^nOGCf'^aor*o^n>f'*^4'*^^go--^^-<^J'*^0'Oocoogrn
(*^u^4 0u^'*^''^'^H^'*^'*^^gf^Jf<^f<^(*^rnf<^f*^4^^Jf«^^n^^^u^O'4•f^JOf^•-^•-<^ —^-^

•^COf*^O^^OinO'*'^'*'O^CO'Sj-*«*^0'X»--i^0^^i^^^OD'NJ'\J^ir>C*'<Nikn^Pg'-»0''^^0000-^00'Nif\J
fNjf**o*oO'0-^-^oo-^<*>'>yu^vnii^oooir»tr»o»nfNjr*--*^'^<vio*0'r*0'0'OOOOO^^ooaocoo'00'-^'-*-^
^l^l/»J^,0u^oooo^-^-^*'*^-^-'*^*^-^*^*^-^*f*OOOOln«nl^>^<^u^lnu^l/^ln^t^^«*•4>*'*

^/^^,^,^fr^^sJrgocoo^O'^^i-^f^iOO-^^^*nao'^H^'*^'^'^*0-^^^*o-^'^-^^^'^-^ooO'*'*^00^0'-«X•-*^^
rg—4Pgr\jfNjr«j.'Njo^^^rg.^-^rNjrgf\j'Njrg-'N.rgrg.--*r\jrNjrgrsjfsj-^r\j^--^rgrgrgrg

^^^0^'^«^0*^0^'*^0'^JOco•--'^n^^OJ*>u^f^Jf^lCD^-^^J^^OU^'*'0^>^•^4^*^*-l^fSJ^*^f*^-*0^0*^gf^
-^inO'0'^^0'*^r*---m^^j^i/NOOOOOOirvrgcO'^NfrNjcD^<00'0000000'0'^0'0*0*00'^^^»-*

Zrf^lnu^^n^^ln0 0'**^'^^•r*^*^*^^^*^«-^*^*^^p*O^OOinv^»ln'^U^U^U^^/^X'ln44'^^t^•^u^l^

X
oooo^O'0*oooooooO'00oooooooooo^"Or^^-4 0oo^»^*o^-^•^*cDOOoooo

u^r^f^J^'^^g(N^^g^^^r<^ror<^f'^r*^r*^^gf*^^^l^f<\fr^fr^r^^rc^r|fr|^nf*^^

GOO'r^f^OO'f^rgrsi-^OOf*rg^OO-^rf>Ococou^O*u^^rao*noDCDrnu^>t^r'*^4fNJ-^'^'^infNiO^ 0*0*0''^**^
(Nj'^^tnu^'^"^<^''^rnf^rgrgr<^i*^f<^rrs(<\r*^,^r\jrg(^r<^r'^>fsO'^rginf*^^ ,—i-^

O* <0O -^OO <**OO '^ '^ (MO -^f^ -***^ 4" O* COOiT r*O N*" -^ "Si f^O O* r* oo -^ inO '*> rs, CT* 4 O lAO iT O i/> O* rg (M
—«o o^o o*o -^ 4" <o -^ f*^ 4" >*' inmooommo iTi rgX4 •4' '•^ o* o- r* O" o*ooooo^ ^ CD CO O" O"ooo -- --^

mmmomoooo r* h- ^* h- r* r- h" h- r* r* r* h" r* h-oo oommm 4" 4'm in in inm %> 4" 4^ 4' 4" 4' vn in tn in in

,OP»-ro^^^Hpor»^^Mrg--0®fNj-^'\*'>JO'0'*>00'--rgr^-^--4'COOCCO' --^O-^'^^^ooO'4'rnoOO'OOO—

<

(>j -— pg rg rg rsj rNj (%j f\j f\i fNj ^i^ rsj rg pg fvj ^^ rg r\j rg .^-1 rvj rg rg rg rg --^ ^-*rg -^ <^ pg rvj f^

-^

_ H
.r-^•0'0^(Mf\J^*GOl/^!>oao^J«*o^•0•0'*^0^>J'*^-^>»•'^i^f^^'Oco-00>f•Of^lArgcD'0(*^'-C^>*CT'>t^^'*^^ r^

ZUMr^lfM^>^^^(^•000P-r-^-^-r^r~r-r~r^^-^^^-r~^-^O0O^/M/^l/^>»l^^lf^ln^/>lr^/^^^r>»•-»>»«^->•l/Mnl/^l/^ E-l

z
oo-oo-O'O'OOoococo-oooocoooc.ooor-^o'^-'^-j-o-o-oor-f^.cf^r^p-o.C'OOO'Oo

^^l/>0^0^0—'r^f^Of^t^>^l/^^/^^/^•0•0^/^^/^l/M^f*^CD^^^^(7CDma'OOOOOOO^fl0a^C^^(?'OO-^-^

o
* ^a>r>jofMr"<NOfNj—00000—(M^ocM.«»jO(»^f»^o— -or-^CMri-*-—-^-^---^eoff'>»c%-<toooc>oo

*" (*^'OOf^J^*-^H^-fSi^^cT'U^^cou^lr^o^J•T*J'^o•— fs(O'-^O•0f*^^0^^(^3)<*^>0^*^/^f'^CT'^-^^g^fMCT''*^^m^J
*^*nO»CT'GOO'^^g»00*<^*f^^^/^l/^0^'0'0'0'0'0**'Ol/^>J'fMO^CO^O^OOOOOO'^CT'^ffiO*CT•00•^-^

zinip i/MTi/M/MT ^ *'0 r~ ^- r- r~ r~ r~- ^- h- r- r- f>- r- f^ ^-^o^mip i/^ trv* iTiiTvUM/MT** ^ -r -*-»•» i/MTi i/MT
I —
z oyoa't^<^o!^oooooooooooooooooo^•o^-'^'Mo•oo^O'>-^-•o^-^-^-^-(^ooooo
Z •

+ r*'*^»roo--^^^rslfM--o^-•o^lr^cDco(^J(^iCT»'N^*'*^o^^l^***^ooDX^l/^'J•^'^»^(^J-^ooc^o^O*^^0^*>

O
u.

<^ ^"CO^^(^^J^*CD^-a*^"{«^^oC'^---'00^<^ll/^--a^ooCT»o^*o>>'CT^f^i^^^/^-^^^Of^^Of*^'^.0'*-^-•ro*f*^co^oD^^(^)
^^^C'O^C'Of^J'00(^J(*^>JLAl^l/^'0«0>OU^tr^Lf^N>•CT*t^^^mOCOCO-^^OOOOOOO^OCCOOOa*CT'00-^'^

I ou^'^'^-^'NfS(^f*^--oocoo'*^osiH^^O'\ia^>*'»'*^f*^-^'^p^>0'*^oco-*-^'^'^0'^^C^ir(*\-^c*^-0'^coo
^ Zrgr\ip^if\j:Njrvirgp»jf\jr\jro—<f^Jrgf^lOJ-^rgf^|f^Jrg--rufsJrgf^g^^-^^grg.-<^^Jr\Jr^Jrg^^Jr\^-^---(^J(^Jf^J--4rof^JpJ^^^

<
Q, >>j'r*co>*"0^'*^(N)«0^irv<\)X>0—*^-oou^l/^u^r'^o^^-GOOD^*^-^•0•O^^O^U^'*^^/^^-^/^'**0^^^'NJ5*(^Jf^(^a'»^^

<^^(Njcooaoo^^^'^^f\»^.rirL'^i/>>o>o^^oi/^>o>roi/>>*"<^^'^^'Mff'Oooooo?*o^^co'?'<?'00'^-^

O
oj ooO'Oa>^o>oa>J^oooooooooooooooooc>^-^~^»l^>•oooo^-^•^>^-^-^^»a>ooO'00
O Z(*^rgi*>rgfNjr\jr«^rgrnfnrnmfnrOfO(*^(*^r*>fnfOfnf'^fnr**mr^rg(Njrgrgr\jfNjfs^rgr\jrsirgrgrgr^rNjr\jf^
< •••• ••....• • ••«.
at >^-eo-o-o-<OUMNCM<\iooo-Of^-f!7>o-»'-^oDr«--o<NOeo>^o-^o>-»'-<f~-*''*''^-*'fvi—oiAfsjr-cO'O'OOOf"

> ;/l

<
oc • •

> ujr--o<J'CMC>r^ir>.^oooi'ioO'00'Oooi\iifi(nof~o-Oini/>^«n^^oof»*o<*»o<^rooooO'^corgeOfneo-H<M
^ >-»moooo>c•0'^loa>l^lm^m^nl/^o•o^o-ou^.o>^ou^^^^^-^oo<o(»^o>0000000 oeo<oo<7>oo-j-<
X < iTMn in^ lOiTN**o^ P~ ^- h- ^- r- r-^^-^•^-r~r»^•^-•o^"0'Ou^lf^u^* in iriiM/M/MT'*^ .*-»*>»• uM/M/M/>

zO ^o '^rgfi.*in^^(OWo-<<N<'i*in<^-eooo-<<MC<
Z OO 000000000-4>-<-^-^>^-4-'-'>-<-'rMrgrg(sj
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fsi oo-M i») .» iri in inm 1*^ (<i rg (*\ l«^ 1^ .f^ («^ fsi rg -Jo ryi (Njm -Ho -H (^ f\lO rg f\j fsiO fsi "-O -^ fvi fvj ro ro vO ro r^ >* •*

^~•»•(^^-^-<<^oo^»•^<Jco^o^o•o^/^a50D^<M-<f0^o^"m(MO^*•-^<^J-J^ooo>o^^lu^•*•rofon^>o-^CT>f^i^-o
z-<^^•^-ooc^^^J.*.ooc^f»^("^f'^<*^''lm^•o^»•»^-.<ff^.omoooo<yo^oooff'0<c^o>^o^a>(^oO"^'J<^J
—< in in in in in in ^o >o -o p- (*- r^ f^ f- r- N' r» f^ r~ r- r- r- -o >o >o in in in insMn^ in inin >** *•* •< ^^ >* -i- inmminm
X.

m 00 »«i >o^ o> o> ff' o- (To^ o< a> o> <y o> (> o> (?> 00 CD o> o» o> o>m rg (TifiMn in -oo 'Om -o •J- in 00 ^- f~ c^^ CT> o>oo o>

+
tNjino^r*o-^f*^f*^f^Nj'incsj^jr-ooo*.-*^oDa*oor<^»ooooc^Hcgflorsj^*om'0<Njo^oc^0^^rg*on^ror»oDO
*(sj^-inmmmmmminininin*N*-^in»»''*.*-minin>*--0'*TfifnM-j>j"j-^-j»H -j ^-j-H-^^^fMfM(«^

-J rg -J in p-mo f»o <7> a> ^- (y (7>o h- o> -o o> CO o< in r-o ro in a> pn 00 r^ -Ho <Moo r- >*• ro rsj f\i (N ro "* U"m in r- (sj

-J>*-0>00e0Of0-J'^-0"'J(M(SJlMf^(SJ<NJP0f>*^w^»*-O00incC-0CT>OOOOOa>a'<yff'0><M7'0<0"O-J'<M
m inmm in ^o* -o >o ^o h- r~ r- r^ N- ^- r- ^- h-.r- ^- p» -o •o >o inm inm sMn inm in in * <!• -T* «*• •* •* * -i- in in in in

(SI -^ (N ''> * >* in in >! f<i po rsjm (»im Nt ^ ro ro (SI rsio -^ (vj >fO -^ -J (7> eg^ r\j fvj Psio f\(^O -^ •*• (NJ r<^ (NJ -O f<^ r- in •*

^ >o f- o- >oo« in (»^ o> (SI r-m in h-* r^ r~ o>o -o (*!oom*^ -J a> isi (sj CO »jo -< -o (^ in^ ro f<^ ^J ^-o 00 (sj a>o
^(\l»o^ooa^(M,J•o^fP|(<^(<^f^f'>|'ll^^>-»•^^Olncoln•*•^-lnaoooa>oo>ooo J'CT'Off'yo^oo^oo—'-^(M

2 in inmmm in^ -o -o 'O r~ h- ^- h- ^-^ ^- ^-^ ^- ^- r~ -o^* in in in in^ in >«m inm St- •^^ *• -J- •*^^ >*mmm inm
X.
ooln'0^*^o*CT^c*CT*^o^^J*^o^^o^CT*c*oo30^CT^CT*^'0•^^'^fomlnsO>o»Olno^lncoco^-o^o^^^oo^>

0_.^_J«^-^,-l^,-^---^-J-l.^-<-l^-J-l,^^rf-J.^_^^-J^-J,^-<-J,^-^-J^-l^^^-Jrt.^^-J<SJ(^s|--
(Sit* #•• ••••••••••••••••!

fsi (sj (SI o> ^- ino r'^ (SI •4' (^ in po (SI r- (oo -- a> 03 (^o "> >o -oo (^cMXC r>-om* (SIo o^ <J> 0^oo -^ •*• -* fi f- COo
•**f~minininininininininin>t>»-'j-in-*-si--*->Oinin.*^-infOfPi(si-j^-j--^-^ ,^^^^^-<(si(Nf'i

0'00-o^-^^-^*ln^*oo.OOcoo^-oo^nt7p»o^*•(*^rnr-^-^-o^^o—<O(Sloo^-4•I^(sl•^^g(<Mnc0ln>*^-'H
-^ -^ a^ 00 00 o» fsi >» \0 ^ '^ <N (SI fsi r*^ fs) (SI ro po sj"^ (SIf* *^ foo^ lo r*- a*ooooo c* o^ o* 0^ CT*^ o^o o^o—* -^ (SI

lnlnmlnlnln>o^o^o-o^•^^^-^-^-^-f^^-^^-^-^-^^o>Olnlnlnm•4lnm^n^nln^^>J•>»•^^•4•*^lnlnlnln

ppi (SI (SI ppi (n >» >o in •4- po po (SI pi^ po r'>^ 4- po pn (SI (\i <3> PMO fvio -^ -Ho (7> (SI r-< (SI -J -Ho 0»Oo* (SI (sj fM in (SI h-o ^^

^^-f<^.^po^oc^^GO•4•^^Oln^o^-^n^^*Ol>o^ln'0^^ln(slln(*^ln^oC'00^0'-^o^QOPPllnln(*^p(^^«oo^~—*'OCT'
^rf(si*ocoooaO'^^ina*(Mropnppipp>ppipo^}->*-in'OinCT'in^fooinr^ooooooo^(J^c^ff'0^oo*o*o^oO'-J--^-^

2rinininir>inm>o0'0'0r*-r~r*-h-r*-p^h*h-p*.p*-p— f^NO>ooinininminin**'intn>^'4'^>}->j-«^4-»t'4"ininininin

z
oClnl^r^oDa'a*(7^ff'00*a^oc^o^oc^c^(7^acoc<7*c7'C^<7'^o>^pO(*^lnln^o^o^omln^ln^ocDr^ooc*OCT'OOCT*

js^_<^^_j_.^-j^^_(_i^^^_H—J—1—1—.—<—.—<—<,-<,^-j-<—i-H--^-j^^—^,----j-j,^^-«i-ir\j(sjFj

rsio—o CO ino (S( f\j -J- ppi in pp> (SI 00 1^ o<o cr r- 0- CO ppi vOo >o r~ (sjm -J r- -o in >»mo CMJ> (7>o •-" -^ (SI in ppi •* COo
^s^^^^0lnlnmlnlnmlnLn^n^n^tsJ^J'ln^^^fln^nLO'J•^0lnpp^(<^p'^^^^^-^-^•-^|-• i^.^^^.^^^^^fsipvjpn

^^ in ^^ o^ in (p^ ppi ^^oo u^ ^t oo o^o 00 00 ppi^ (^c (SI (SI p^ (^ >t «o ino COo (J* (sj (SIo r** **" 4" (SI f-^ (SI (n in f*- nJ- ppir* ^^
-J^^coGoooo(Sl^'OC^^^(Sl(M(sl(*^(SJr^|pnpn^}l^^oco^p^o^oP^ccoo<7'OOOCT'^a*c^CT'^CT*^o*o^^^^PM
in in in inmm >o <o -o ^o r- ^- P- (» r- r^ ^- p^ r- p- r^ r- oo >o >o in in inmm»m in in -»

-J-^ >»* •<•^ •* <(•m in inm

p'^rO(Sl(Slf0^t•Oln•JpPlf*^(Sl(<^(<^pPl^g*^p^pn(SJ(slOpPlO(SlO^^^^OO^(sl'^^^lfsl^^OOOOPPl(SJ(Sl(Si^"PPl^^•ln

o-^c^^*ppl>i«^oo^tCT^'Oln^*o^•^H^o«^o*coln-<lno^*mPMO-^(sla^o^oO'^cDPPnnln•4•(*^pplo^-^-^^4•>o
(si(sjinp^xcc-^(otncoPMppippipo(*^ppK«^-^sfin'0^oin>roinr*CT*^^a^CT*oooo^^o^o*c*o^OCT*0'-^—<-^

zmm inm in in^o -o -o r^ t»- r~K p- h- f^ f^ p- r^ f^ r^ h- * .0 >o inm in in *<«•mm in «*>*-»•-*•«* <4- >t >*>»mm inm

ococln^-oDc^c^c^c^<^<^(7'0c^ac^O"c^a-oooco'o<^^o•p^^«^po^nln^o.o^o^oln^^ln^ooo^-oo(J>o>c^ooo
0-<—<-<-J-J-H—I—<-(^.^^W—IW^—l-t-H-J—l-rf-J-J^-J^^—<-J.-^,J-J^---»—l---J-M-<-J-J^(SlfM(S|

(SI (M (SI psic -oo PM (SI «»• ^ in .* (M CD ^- o> cro -o <7^ in po >o in (SI (SI (SI (^ o^ p- >o in .» ppioX ^ O"&o -^ (SI p- (Ti ,0 h- -<
sr>*'r^'0inin'^inin'jMnininm^^^»»';n'^<rminmin'O'0P^pp^(*^'-^^^^'-^'^'^ r-*r^-^-i^.^(si(siPO

^o 00— in— c> COo in (s; (»> P- o>O 00 P» Psi CO •« a- ocoo -O po >o— >* P- ly O" (SI INI --I CO -*• ^ PM -- (M ppi in >orn pn -O 00
^-^-r*-CT^xo—*p*^lnoo^^rM(M(slpp^p^Jrsj(n(n^f>J•pPlOlnpp>-J>0^-co--^c^oooc^a*off*o*^CT*c7*<7*0'^^^-^
lnlnlnlnlnm^o^oo^OP"^-^^-^-^-^"P^^-p*^-^*>o^o^o*Olnlnlnln«^^lnlnln•4•«^^J•«^s^-tf*J*J'^lnmlnln

(SI

•o
a> oppll-l(slPvl*^0lnln>»•pp^(Sl(Sl-*•pPlPP^^*•^(»^^(sl(J^pl^(Sl^---^woc^p'^-^(Sl(s|fslOooo-^(SlPM(Sl^-pPlp'^r~.^

m c^^^^o>oc7''^o^inina^fsi'4-a^o^p*-ininoc*p^^c^^ppic>0'4'in(sif*-'OOOoo(y''*'in(*^-»fpn(<Mnr*-in^^ppico
<-^PM**p*^ooopOln^*fSJp^(<^ppl(*^pO(*^'*•^J'ln'0>0-^'CPOPsJln>o^pOCT*o*ooo(!^^^CT'CT'^^CT*^0'^^^^^

z in inm in in in >o 'O >o -o r- p- ^- r^ r- r- p- p- p- p- r- r- p~ >o -o -om inmm >*• *"m in in» >**^^ •* St *• •*m inmm
I —
>- X.
z eooo*p-oow><^l?•o>(3>o>y(Jo^(J>c^o>o><7>oooooo>o>o>r-^^pnpplrslln^^o^ln>Oln^ooop>•eoo>^^o>oo

z •
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<
Oi >m--mpgm4'--p-oo>opgo>--oo--p----o>»'p"a>.l-t^r^p-<opg-»'mp-pgpgrofn--a>m.4-pgoo(»^r>-ci^rom
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a:«» •
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O ^o •iMpgrn^mop-ooo>0'-pg<<>'*'m>or»coo>o--pgm
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•^ ^0*OC^f^J^Oooco^-^rglnlnoc^r^O--00'*^rn^f~OC7*<T'rgc7'^^^-^^r~cDa5Xl^mr^rgfn(*^cor**CT'lno
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1 o>0'0 4fM^grg'0lnln'0ln4^mf^J^r^^^'^>y•Oln^-^^NJ'»^f*^^^-^>rcf^Jf^(f^Jf^»f^J<MnJ.-M-M-^f^Jmrgr*^rn(\l^
I- z_i_i_._i_<_i_._i__i_._i___-i-i-i_-<-._i-i_i-.-._i— -«-. _i_i_<_._i__i_._j-.._.—^_._i_t^
< « t.....
a. >a'^^inrrimin(N»oor~rg(Ni>or~r~Nj-oa'X-rLn^'OrgfMr-->0'-i>j''4"f\i-^>oo^^oox'*^<MfMOfNj'^h-r^-^.o

<0(^l>or*-NJ^^^'nlno^mor~xx^»r~ooo^^^~^x0'*^xo-^^*^J'C^oooo^c^c^c^^^^^O'H'^
z oinininininin>oo>or*r*r~r»r--r--r^r*-r*xcor*r^r*r~NO'0>0'n<ONO^^-4'ininininNj'>3'^-j''*'^^^intnin
o
uj ox^^^o*xoo*^G^j'CT*co*o*^^^o*^o*o^o*c7^^^o*min'Oin^^'00'0'0'0'00'0>oxroo*^CT'0'

Z-l-i-i——-l-i-l-.-.--l-.— -i_._l__l-l-H_l-l-^_l-l— _l_.-^_l-._i— -.-._l-.-l-----.-l-l-C-C-.-l
« t • • •

et >.*-x-<>i-ooocr<\ifM-«-fMro-Jin--oino-x(M»nxr^r~-—co-i-^eDCmrriMO(?'xr-.or--v>cr~>ox-^min
UJ 0>J^Ln^J•0^-tn>Jlnlnlnln^*•^nrgmsr>rmm>r>*'^}•'^p^^'Or*'*^^•'O^^Jrgrgrg—<^-^<-^-^^-^--#—*—«rgrgrg
> 1/5

<
a£<<«t

>• lum(^lOf^J>t•^(^r~XCT'O'*^^^00lnoxCT'XfSlr*^m^r^*^>y'(^i'»f^i^>^-^^f*^r~xxx^0>*•^'^!Mr*^^o^-f^J®^o
•J XM(*^f*OT>0'0'\lf*^^no>^ln^or~cDX^•oo^(7*0(?*xr•^oo•o^cooolnco^o^c^c^^^^o*^^^oo^^^g
1 <lnlnlnlnlnm^o^o^-^-^-r~r-^-^-^-^-^-r~^-r^r~^•g3-oomln•Oln^J.»*>^^>l•.»^^•»•^***^nlnmln

z
o ^o ^^^gm^m^o^coCT»0'-*t^»f<^^ln^o^-x^O'^eg**5
Z 30 OOOOOOOOO — -^-----<-< — ----"HrgrgiMrg

'Oin^>r'\i'*^in^in<5^-Tf^inr^f*^>jin>j''0(*Mnin'Nj'*>f\;0'*^^^'*^'Ni'\ieg'Njrgrgrgrsj-^^^^iHrgfnr\jmrorg^
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f (Ilia •••••<>i.«>t<« ti»>a»<a>««
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