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Solid-phase catalysts prepared by pyrolysis of Iron(II) phthalocyanine (FePC) embedded in high-surface carbons were evaluated for
the catalysis of oxygen reduction reaction (ORR) and oxygen evolution reaction (OER) in Li*-conducting non-aqueous electrolytes.
The ORR mechanism in high donor number (DN) dimethyl sulfoxide (DMSO)-based electrolytes is markedly different from that
occurs in low DN acetonitrile(MeCN)-based electrolytes. The ORR is catalyzed by the reduced Fe(I) state of Fe(I)PC. Consequently,
the Fe(II)PC/Fe(I)PC redox potential relative to O, reduction potential in each electrolyte is important for ORR catalysis. In MeCN-
based electrolytes, the Fe(I)PC catalyst is formed at a higher potential than the ORR potential. Hence the catalyzed ORR occurs
at the inner-Helmholtz plane of the electrode, stabilizing the superoxide ion (O, ~) formed by one-electron reduction of Oy, as
Fe(I)PC-0O, ™. Indeed, LiO, was identified in the Raman spectra of cathodes from discharged Li-O; battery cells. In DMSO-based
electrolytes, the Fe(I)PC formation potential occurs below the ORR potential and accordingly LiO; is more stable in its solvated
state in the electrolyte solution as the Li(DMSO),—O; ™ ion pair. This drives the ORR at the outer-Helmholtz plane of both catalyzed
and uncatalyzed electrodes in DMSO-based electrolytes. The FePC embedded carbon electrode doubled the cycle life of Li-O, cells

utilizing low DN electrolytes.
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The limited rechargeability of the Li anode, kinetic limitations of
the oxygen electrode reactions and the constraints associated with
the development of suitable battery architecture are deterrents to the
development of a practical rechargeable Li-O, battery.! The major
discharge product identified in a non-aqueous Li-O, battery is Li,O,
involving an overall two-electron O, reduction which yields a theoret-
ical specific energy of 3505 Wh/kg. This is thirty three percent lower
than the theoretical specific energy of 5200 Wh/kg calculated on the
basis of the four-electron reduction of O, to form Li,O as the dis-
charge product. Therefore, a cathode catalyst that could catalyze the
reduction of O, to form Li,O as the discharge product is appealing.”™
Simultaneously, if the same catalyst can promote oxygen evolution
reactions at lower over-potentials, then the high capacity of the Li-O,
battery could be accessed more efficiently in many charge/discharge
cycles to realize the goal of an ultra-high energy density rechargeable
Li-O;, battery.

Oxygen electrocatalysts based on transition metal-N4 centers such
as metal porphyrins and phthalocyanines have demonstrated varying
degrees of activity to catalyze ORR in batteries and fuel cells.>*>¢
The phthalocyanine macrocycle in particular is a strong electron ac-
ceptor which facilitates the axial coordination of the metal center in
metal phthalocyanines (MPC) with ligands having a range of electron
donor characteristics.” Only a few studies have reported ORR/OER
catalysis of the O, electrode by these metal-N,4 centers in non-aqueous
electrolyte-based Li-O, batteries.®3~1% In this paper we provide evi-
dence for the tunability of the redox potential of the iron(II) phthalo-
cyanine by changing the electron donor property of the ligating solvent
molecule. Our results demonstrate the tunability of the ORR catalysis
on the metal-N4 center with respect to the electron donor property
of the organic electrolyte (via the solvates, Li*(solvent),, formed
between the organic solvent and Li*). We also show that iron(II)
phthalocyanine can be transformed into insoluble solid catalysts by
appropriate high temperature processing making them potentially use-
ful for practical Li-air batteries. Recent study by Trahan et al. have
shown that CoPC-based catalysts influence O, electrochemistry in
Li-O, batteries.> According to these authors O, reduction reaction
mechanism at the catalyst is determined by the solvent’s ability to
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modulate the Lewis acidity of Li* in the Li*-conducting electrolyte
solution. In high DN solvents the ORR on the electrode proceeds at
the outer-Helmholtz plane since the Li(solvent),™—O,~ intermediate
is stabilized in the electrolyte solution. On the other hand, in low
DN solvents such as acetonitrile and TEGDME the ORR proceeds at
the electrode’s inner-Helmholtz plane on the catalyst center since the
electron acceptor property of the catalyst is higher than that of the
solvated Li*, Li(solvent), ™.

An ideal catalyst would be one that selectively catalyzes the ORR
and OER reactions without interfering with the performance of the
electrolyte or the lithium anode. We demonstrate that the solid phase
FePC catalyst that we have developed approach this performance.
Our results contrast the data reported by Sun et al.'" who employed
FePC, dissolved in TEGDME and DMSO-based electrolytes, as a re-
dox shuttle for electrons and superoxide ions (O, ™, the one- electron
reduction product of O,), between carbon cathode and the insulating
Li,O, formed on it during discharge. They concluded that the O,
adsorbed to the FePC present in the electrolyte solution as FePC-O,
would undergo reduction to form FePC-LiOOLi which would then
diffuse to a nucleated Li, O, site and precipitate there. Similarly, they
claim that the Fe(III)PC in solution can oxidize the Li,O, to form
FePC-0,~ which would then diffuse to the carbon surface where
the superoxide would be oxidized to O,. However, there was little
unambiguous electrochemical or spectroscopic evidence presented to
support their solution catalyzed ORR and OER mechanisms. It is im-
portant to note that FePC dissolved in the electrolyte solution is an
impractical catalyst since it reacts with the Li metal anode and delete-
riously affects the rechargeability of the Li-air battery. Consequently,
an FePC catalyst that does not dissolve in non-aqueous electrolytes
while retaining its ORR and OER catalytic activity would be of great
interest for use in Li-air batteries. We have developed such insol-
uble solid phase catalysts by heat-treating intimate mixtures of high
surface area carbon and FePC at selected high temperatures. The prop-
erties of these catalysts we have prepared are reported together with
their ORR and OER activities in non-aqueous electrolytes and Li-air
battery cells. We present a comprehensive discussion of the structure-
catalytic property relationships of these novel solid phase FePC em-
bedded in carbon cathodes and the manner in which the non-aqueous
electrolytes influence their electrochemical activity. The FePC em-
bedded carbon cathodes have doubled the cycle life of Li-air battery
cells.

Downloaded on 2017-04-25 to IP 129.10.131.151 address. Redistribution subject to ECS terms of use (see ecsdl.org/site/terms_use) unless CC License in place (see abstract).



ut pajuasald 94 JO uonBINSYUOD JIUOIIIA AY) MIIAI 0} Jueytoduir st
)1 Yead A 797 oyt mo[eq APyS3Is 01 pauueds sI [enuajod aponod[d
Y UYMW OST-00T T UMIdq pue ‘;_wd 00T ‘ShL “¥8S ‘09T
je 1eadde syead uewrey mou uaA[os QSN 24l 01 anp A1k (A Z0°€)
[enuajod 1moi1d uado je poureiqo wnnodads uewey 9yl ut syead oyl
e o[y “(z @m3ry) renuatod sty Je wnnoads uewey nIs-ur ayj ul
PoAIaSqO saSuBYD AY) YIIM JUISISUOD ST A 79'7 I8 Yead uononpar e
[IIM UOTIOBAI [QISIAAI (1)24/(I1)3 QUL "PRAIISQO I8 SUOTIOBAI XOPAI
Jo sared oo1y ], *T 2InS1 UT UMOYS o182 $AIATOMNI[ OSINA/ AdTTIN T°0
pue OSINA/COS DI TIA 1°0 Ul suonnjos Do AW | parernies 1y u
9pO1I9[2 (DDH) U0qILI ASSB[S B UO PIPIOIAI SWRISOUIWEI[OA JI[ILD)

oﬁqw%ooﬁm&:m (T)uo1g

Qs
s

" 1T 91 (proe simar) 101doooe
uoIndIA Uk Ym xo[dwod e wog 0} (AJ1o1seq sima) Ajiqe Suneuop
UOI)I[3 $II ST 1183 Y ‘N SIUIA[OS ) JYSIY YL, '9'9] ‘HINADAL
pue ['$#1 ‘ND°IA ‘8°6C ‘OSINC ‘@1 ‘Aiiqe Sureuop uonodd[e S JUSA
-10S 2y} JO saInseaw e Yorym ‘(N() slequiny Jouo( Uuewing JoayJ,
(ANADAL “*HD*(OH®D)OFHD) 10ua [Ayawip [004]3 duaAyioeno)
pue (NDIIN ‘NDEHD) 2[LIIUOIIE ‘SJUIA[OS JOUOP UOTJIJS MO[ AY) PuB
(OSINA ‘OSU(FHD)) opIXojIns [AYISWIP ‘JUSA[OS JOUOP UONIA[D Y31y
oy ur paredaid s91A[01199[9 Ul SAIPNIS sy} pauriojrad aaey opy “S[eLI
-orewr DJoJ/uoqred aseyd prjos 3y Jo Jey) yim aredwiod pue )1y Anst
-WAYO01I[2 Sit Jo Apmys yadop-ur ue waograd sn pamojre sey OSINA
ut DJa4 Jo Anpiqnios Ay I, ‘sarmeradurd) Y1y pajod[as Je ‘suoqied eare
QoeyIns Y31y Ul pappaquid Do Sunean-jeay AQ ‘suonoeal UonN[oAd
PUE UOT}ONPaI () 9ZATeIRd 0) AIqR 3Y) PUB JIOMIWELJ YN-9 ) Ure)
-oI yorym spenojewr apqnjosur paredard aaey opy “suonnjos Jyes 17 i
pue (OSINQ) PIxoJns [AYIWIp ur [qNJos ST (]) 2INJONAS JB[NII[OW
oy Suiaey (DJed) ouruelooreyyd ([)uol[—-apixofins jKyjaunp
ur paajossip aumuvfoowyyd (jp)uonr Jfo Kns1uays0.4323)5q

UOISSNISI(] PUE S)NSAY

‘(uonsiboe ejep oy Sunmp armystow orraydsoune

YIm 1oe3u09 Juasald o3 wyy oprwiAjod uoydey € yam paraaod sem ofd

-wres 9poyjed JYL,) "90IN0S UONRIPLI P nD) & SuIsn I0)oWO0LIJIP AT

euIn ) NYESNY B YIIm papIodal 1om enodads (X pue ‘I[es I'] 2yl dA0w

-0I 0] Q[INTUOJAOE YIIM Paysem ‘pajeredas a1om SOPOYIEd UOQIEd o)
X0Q-9A0[3 ) PISUI PI[QUIASSESIP dIIM S[[Q0 O-IT PAJILYDSI

"90IN0S UOTJBIPEI 0] ) B

SUISN 19)oW0JORIIP AT BWN[ ) N{STY B SUuIsn papIodal a1am S)SA[eIed
uoqre)/Ddod oY Jo enoads uonoeiyip Ael-X—-uoyoniffip Av.i-x

‘wdd ¢ > [9A9[ ANprwiny e Je pauIeUIBW X0q-9A0[3 € UI INO
PALIIED 9IoM §)$9) [[@0 {-T] PUEB SIUSWILIAAX? [BOTWAYO01[2 [V
‘1oded suy)
ur I0Je] PassnosIp aIe jey) senbruyoe) o1doosonoads [eraAss Jo sueowr
Kq pazATeue d19m SOPOYIEd Y} PUB PI[qUIASSESIP dI9M S[[dD PI[IAD
awog "saIK[01d9[2 FNADAL/OSAIVT W 1 10 HNADAL/ AdrT
N 1 pako[dwid S[[90 TQ-I] Y, ,,"2I0Ymas[d pajiodar aie uononys
-u0d [[99 ¢Q-IT Ino Jo s[re1d ‘siojeredos oueiquow auajAdordLjod
snolodoiotur Jo sueow Aq pajeredas a1om SOpPOIO[d 0m) Y], ISATR
)80 paseq-yoe[qualas]/Dded SuruIeIuod SIpoyjed uoqIed pazA[eied
PUB ‘ro0osdd Yoejquohoy Suisn sopoyied pazA[ejedoun pue SIpo
-ue 10§ I SuIsSn pajonIsuod AIom S[[ad UISAX0-TT—57122 ZQ-17

‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

*2doosoIoTI UOIIOI[ UOISSTWSURT)
J010Z TOH[ & Sulsn pazLIajorIeyd 219Mm SISA[BIBD U0QIRD/QUIUBADO[BY)
-ud (IDuol] YL—(WiHL) £dodsosonu 10412312 UOISSTUISUD.L],

"JUQAOS SIY) UT J[qN[OSUT I8 STRLIdjeW
uoqIed/Dded palean-1eay Ayl ‘QSINA Ul A[qnjos ST Ddod pajeayun
SeaIayM Jey) QJON ‘SeInuIl ()¢ Uey) d1ow Joj [enudjod yoes je opon
-9912 ay) urpjoy pue 3110 uado woiy sdays Aw ooz ur [enudjod apo
-[)e0 o) SuTuuLds 19)Je POPIOdAI d1am B1)dads oy T, *OSINA/0S DT
N 1°0/Dd°d INw [ uonisodwod ) Jo DJ PAA[OSSIP SUTUTRIUOD
)AT0109[0 Paseq-OSIAN © Ul paurelqo a1om enoads uewey opoue
wniyI[ e pue ([[20 uewey Ay) Jo mopuim zirenb oy) Suroey) opoyied
o]0 uoqgred e 3uisn paredaid axom sarpnis 9say) 10j S[[90 Q-] "uon
-e10d10)) [LJA WOIJ paureIqo [[90 uewey nyis-ur ue 3ursn jno poLLIed
Arom syuowinadxe uewey mis-u[—Adoaso.3oads uvwivd nys-uy

‘19)0
-wonoads YI-LA OL-XMA Ianig e Suisn pazA[eue a1om uode I1apun
sarnjerodwa) Juaroyip e pazAjoikd sopdwes suruekooreyiyd (J)uol]
[erIWWO)—*(Y1-LA) £d0250.430ads pa.m.Lfur wiiofsuv.ay 4211n0,J

"SJUAATOS OSINA Pue NDOJA ur pared
-a1d $9)A10109[9 9441 10 €QSEIDIT N 1°0 PareInes {Q Ul papIodal
sem A1)STUIdYI0III[Q UISAXQ "(;Wo 961°0) BAIR doeYINS JL1JoWO033 S
0] PAJUAIAJAI T8 1Y pIjIodar SINISUIP JUALIND Y} puB (I)WERIP
wo G'()) SPOJII[R JYSIP uoqred Asse[d e je paureqo arm Joded sy
Ul UMOUS BJEp [BOIIAYO0NI[R Y} [[V "ISAIAUI JO mopuim [enuajod
[BOTWIAYO0II[ Y} UNYIIM )A[OTI[S Y WIOIJ SSLIE JBY) SUOT)ORI [
-TWAYI0I)II[I JO IUISqR A} AJLIOA 0) PUB JIUID [BIAW ISATeIRd o) JO
K)1A1)OB XOPaI 9y} 2)e3NSAAUI 0} SAA[0NI[Q OSINA/AdIT IN 1°0 Pue
‘OSINA/fOS DT N 1°0 NS/ °AdYT IN 10 NS/ 0S40 T
N 1T°0 PojeInjes Iy Ul PIpIOdAI A[[eNIUI 9IoM SWEISOWRI[OA
“JYSIUISA0 D ,()] I8 WINNORA UL PILIP SeM YSIP U0QIed ASSe[S Y, “1oAe]
1878380 ,_ WO JW [°() B UIRIGO 0} Q0BLINS SPOIO[D YSIP U0GILd ASSB[3
K1p ued[o oy} uo pajisodop sem uorsiadsip yur ay) jo jonbie paxnbax
V 'ssewr £q 0:0] Sem onjer (3SATejed/uoqred):1opuiq 9y jey) os pappe
sem J1opmod JsATe1eo/u0qIRd Ay} YoIyMm 0) duoprjolAd-Z-[Ayjow-N ur
POAJOSSIp sem Iopulq J(IAJ "SMO[[OF St SYUI ISATered ued[nA/Ddod
woij paredord a1om soponodoe wy ury—-Ayawunijoa 312£)

'se3 uogIe Jopun sInoy
0M} J0J (UOT}O3S UOISSNISIP puUe SINSAY oY) Ul pajuasald) sarnjeroduro)
Pa109[3s Ay} Je pajean) Jeay sem Iapmod paLIp 9y) pue WnnoeA Iopun
D409 78 JYSTUISAO PALIP Sem ANPISAI ISATLIRD-U0qIRD AU, “ISA[eIed oy}
ur ,H [enpisal Aue 9AOWAl 0) paimnbal se paysem pue paIal[y sem
uotsuadsns oy ], ") .S MO[2q O} UMOP P[00 IdJeM PIZIUOI-Ip JO JUIn
-1oA 931e[ ® ojul painod sem Awn[s 3unnsar ayJ, ‘WIem Aq %t St
XLIjeW JSATeIed-uoqIed [euy 9y} Ul [eJowl UOIT JO JYSTom a3 Jey) yons
SeM PIppe uoqIed vare 9oeyIns Y31y Jo junowre oy, (YLD X-UBI[NA
10 ArO0EDA-1o[quafas]) Yor[q UOQIed oY) YIIM palls seM pLoe
OLINJ[NS PIJRNUIDUOD UL PIA[OSSIP durueAdoeyiyd ([DUOI] ¢ 19
199poq Aq pauodar A[snoraoid poyowr e Juisn poredord orom
s1sk1eye)— s1sayyuds s pasvq-aurunoowyyd (Jp)uo.g

"PoIe)s ASIMIAY)O
$S9[UN 9POIIJ[A AOUAIRYAI , /1] 3Y) 01 103dsa1 ypim paytodar are 1od
-ed srpy ur pojuasard spenuojod oy [y TSV e[y woij paseyomnd
(%66) 211m ISATIS B SuIsn ., [e 19 urepy £q pawodar se paredaxd sem
9poIdae douaIeRjeI EONSY/3V oyl ‘uonerodiod joqe) WO paure)
-qo 21om ‘(Wels/ W 708) Ar00¢IA-NOeIqualay] pue (Weis/ w ¢¢7)
MTLOX-UBdNA ‘SuoqIed eare doejans Y3y oy, -osn o3 Joud oY wdd
G’() Jopun paurejuIBW X0q-2A0[3 UneIgA Po[[UJ-TY Ue Ul PIo)s dIom
pue youpry-ewsig woij paseyoind arom (QSIN -OPIXojns [Ayjouwrp
‘NDRIA -2[1LIITU0)E) SJUAA[OS dTueSIo A1p pue durueLdoreyiyd (I1) uoig
((FOS*AOIT “94drD) sies wnnp dpels Aa)eq oy L— SIPLIII

e uurRdxy

9LV (LTOT) 69LV-09LY (V) Y91 ‘4121008 [po11uay204132)7q 2y fo [puinof



‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

“pg Tpg g
SIP11q.40 pg

¢|+T|,I,|,ﬁ,,, LI

| |
<N N N N N

2d (1124

Nklnxﬁm NNNuM L,

Akﬁm Nkﬁm Naﬁm

SLIEE | |

SIPIq.0 pg

: | | | |
uoir jo N N| N| N UQA\NV&.&
9)BIS UOBPIXO Y} JO uonouny e se QSN Ul PIA[OSSIP L
Dd?H Jo suone3yuod uond[ p (3,) U0l I dWIYIS P
K- Nkmum - NEM 0
F A

“pg  #pg  pg
SI2q.40 pg

R o

<N NN

H-H 2dwaa

x18 ST ouruekooreyyyd ([1)uoi] ‘s1ojuad 103doooe uonNI9 YIM Spuoq
UONRUIPIOOD WO} UBD UYOIYM QSINA SB Yons SJUIAJOS U

‘ueos Tenjualod oy SuLmp soSueyd 9)BIS UONEPIXO 9, Y} douIs enoads
UBWEY 9SAY) PUL]SIOPUN 0 218)S UOIIBPIXO SII JO UOIIOUNJ B SB | JWAYDS

"OSINA/£0S #4011
N 1°0 Ul paA[OsSIp Do NW [ pagind uodre ur L1/ snsioa s[enusjod
JUSISJJIP T8 9POIII[Q UOQIRd A} Je paurelqo endads uewey mis-u] g ISy

LW / YIys uewey

008, 009} O0OvL 00CL 000k 008 009 00F 00C

d00
N0O'E
N08'C
N09'C
NOY'C
NOC'C
N00C
NOC'C

NOY'C

Aysuayu|

N09'C
N08'C
NOO'€

NOC'€
NOV'€
N09'€
N08'€
NOO'V
NOC'V

*SMOPUIM [enu)od JUSIJIIP J& PIPIOIAI SURDS AFBI[0A-IULIND Judsardar
[oB3 UL SIO[0D JUSIAYIP Ul Pajoldap SAD "9pOIOS[d S0USIJAI I/ B SNSIOA
paredrpur ore sjenualod Sy, ;S AUL O ST 9jel uLdS ‘OSINA/EOSEADVT N
1°0 (4 Pue OSINA/%AdIT N 10 (V Ut Dde Jo uonnjos N [ pasmd uosie
Ul 9pOIIJ[d UOQIRD ASSB[S B UO PIPIOIAI SWRISOWWRI[OA OI[OK) T dIn3ig

ITSA) A/ BI04

o s'€ 0€ $7 07
; i : A . 20°0-
FP00- O
£
2
a2
L 200 ©
[}
Z.
Z
- 000 3
>
(<}
E
L 200 o
$0°0
(YI/FT754) A/ Tenualog
oy $'€ 0€ $T 07
A ; ; . . 90°0-
L
=
=
- 200 S
i~
(]
=
L 000 2
E
- 200 >
(<)
m-
oo
900

(LTOT) 69LV-09LY (V) ¥91 ‘4121008 (2114242041227 2y fo [piinof LV



“aInjeu QuITeIsAIo 1mey) Suimoys (009)9
/2dPA (A D “(009)dM/DdRd (d VY ‘sishTeies jo syderSomnrur WHL “p dan3ig

W O IMoqe 18 ead Y[ oy
Kq payeorpur se ‘ydiowkjod ¢ ay3 03 parroauod A[o1dwod st Do oyl
2,009 1V "Suneay 1oyany uodn w0y ¢ Y3 0) pAULIOJSuURI) ST DJJ-0
YL ‘(4 am31q) D,00¢ e wsiydiowLjod ay3 ur a3ueyd OU ST AIAY) puL
‘WO 87/ 18 paAIdsqo Yead YI-LA dYr AQ pawyuod st ajdwes 1o 1oy
yorym wiog orydiow£jod 0 oy ut ST DJa pereayun Y], “uor3al SIy) ut
en2ads Y1 oyp ur KLre[ruIs payIew Moys (J,00€) Ddod PUE Ddod Wod
oz DdPd Jo suio] orydiowA[od ¢ pue 0 9y} JO ONSLIAORIRYD SUONRIIA
H-D due[d-jo-1no dy) woy dsLe | _Wwo )¢/ 18 parojuad syead Y[ YL,
‘¢ 231 ur pajuasald are sed uodre opun H,008 PUB D.009 D.00€
je pajeay sodures Do pue Doy 1eau azATeue 0) papI0oI e1ddds YT
-Ld—auruvo0ppyyd (J7)uo.1 fo a.1n3on.43s puv £31j1qis [PuLIdY ],

'$91AT0103[2 Paseq-NDRIA UI WO
PazATeIEd )M UONOUN[UOD UT J9J] PISSNISIP ST SISATRIRD YYO U0 N
JUSATOS 0) PaINqLIE SHPIYS [eNU0J "ATSTWAYI01I[Q DI Apnis 0}

"[—Wd 006 0 | _Wd OGS woIy wnnoads ayy jo uorsar papuedxa
ay) smoys ydeid ay) Jo 19su] "D ,008—00¢ woly JurSuer sainjerodwa) Jo soL
-0s ® 18 pazAjo1Ad osuruekooreyiyd (Jp)uoay aind jo enoads YI-IJ °¢ dIn3ig

LU / 12qUINUIABAY

00sT (144 0002 0SLY 00sT 0sz1 0001 0SL

LW / IDqUINUIAEAY

Aysudjuy

Odad
(0,00€)0ded ——

(0,009)0d24
r (0,008)0d24

‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

"OSINa
ur uonoear uoneprxo (1[1)24/(1N?y Sunuassaidar ¢ pue 4 suonenby * swdYdS

[s]  0OSWa + X2d(1N2d(0SWA) « _X + +[0d(11)2d%(0Swa)l

[+] o+ [odmedatoswa)] e 2danea¢(oSwa)

S9)AT01091 Paseq-NDOIN Ul DJe] JO uonnos pejeInjes e pasn am
9nsaI e se ‘pue QSN Ul UBY) SSI[ yonur st (NDIJN) [LIIU0I0E Ul
DdeA Jo Apignios ay, ‘sjenuajod 10y31y Je paAIasqo a1e syead xopal
snoLrea 9y} Jey) 1dooxa s91A[01109[9 PASeq-I[LIIIU0IE UI JOIABYQ XOP
-9I IE[TWIS PaMoys DA [[eIRAQ IO PazZATeIed yjm Surfeap uonoes
QU UT IJB[ PassNOSIP aIe ‘sjnsal Surpadaid ay) yim Jua)sIsuod ‘paure)
-qo ®jep 9y} pue OSINA Ul SAIA[ONOJ[ pajeInes uosIe ul sjsA[eed
Paseq-ued[np /D JO I0IABYQ XOPAI Y PAIpnIs OS[e QABY I\
'¢cio
NQ #o] & s _99d 01 pasoddo se ¢°91 Jo N & sey _£QS D 210§eq
o1°1UMOUS 9ABY oM SV “uorue 3y Jo (NQ) A110doid 1ouop uonos|e oy
AQ PoUIULIDIOP ST UIN) UL ST, , ;¢ UOHBPIXO 3} WOy pautiof (1112
Y} )M puoq IoSuoIs B SWIOJ UOTUE oY) JT [enuajod JoMO] € e SINd20
(1D 01 (1N 2y Jo uoneprxo ays ‘st 1y, "o[dnod (IIN24/(I0:
a1 Jo renuajod XOpaI oY) SOUTULIAJEP IIUAD (T[[)94 9y} pue uonnjos
ur (_X) UoIue U} Ud9M}eq puoq UONBUIPIOOd Y JO yISuams Y],
"§ QweYdS Ur pajordap se uorue ue £q o[ndd[ow QST PAIBUIPIO0D
© Jo uonmusqns Aq pomo[[oJ ST JQJSUBI} UOIIO[Q Y AIYM UONILBAI
dars-om1 e st (OSINA/ AdIT Ut pue OSINA/S0S EADIT Ul) UBDS 9SI9ARI
o ur A ¢ e sreadde 1y ([IDod 03 (N3] JO UONEPIXO By,

'¢ Qwayog jo uonenba
ay) ur payordap se Sulr 9[0A00I0BW AU} JO UOIIONPAI Ay} WOI) JuIsLe
suoneIqIA Jurgojens N-O pue D-D d[ouAd ay) 0} paynquie aq ued
syead uewrey 9oy, ‘A (7'C O} umop paziiejod S1 9poI1IIS Y UAYM
7 Am3L] ur | _uo 6y pue ¢z e readde jeyr syead uewey mou
Y} AQ Pajoapal SI SIY, "PIdNPAI SI AJI0W J[0Ad0I10eW DHJ Y} A[U0
ssa001d s1y) UJ *(¢ QWAYDS) d[dAd019eW D Y} Aq parmboe ST UMD
oy) ‘1 a1 ur pakerdsip se paonpar royung st DJ(1)od USYM

'sogueyo AnowwAs
9SO} YIIM JUISISUOD I8 A 9°7 MO[oq e1oads uewey oy ur seadde
e} sagueyd Ay} pue uonisuen siy) Juunp 3sof st (ndsfowr DJ(I1)°]
Y(OSINQ) auy1 jo Aureueld ay ], “x9[dw0d PIRUIPIOOI ALY JLIJIWWASE
UE WI0J 0} SA[Nod[owl QSN OM) Y} JO AUO SISBI[AI UONINPAI Aq
pouwt1o} DA(NI O SING) U ‘7 SWRYDS Ul g uonenby ur umoys sy

“1oded s1y) ur 1oje[ PasSNOSIp se AnSI
~WAYD0I)OJA L0 JO WSTURYDIIW ) S} Je pue punojoid st 91A[0103[0
Ay Jo ameu ay) 03 aane[aI renuajod xopar (1)°4/(I1)2d 2y Jo JIys
SIYL, "Dd(ID°d yim xopdwod A[ipear jou soop 1eyd FNADHL/*Ad! T
-39 ‘91A10199]2 Paseq-JuIA[OS N(J MO] © Ul Jey) aim paredwod (] uon
-enby) | spremumop payiys st (D94/(11)d Jo [enusjod xopar ayy pue
J[qelsun ST uoneIN3yuod druond[d (1)2 ayr Suraey xoidwod pajeu
-IPI00D XIS B ‘OSIA UT St Y31y ST 9nosjowr SureuIpIood ay) jo N
3y} J] "uoneRINSYUOd JIUONIR (,2)4(AXZAZX) Y1 sey yorym (1)od
0) paonpar st ([1)a 2y} ‘srenuajod 1omo[ 0) pazire[od ST 9poxnd9[ oy}
UAYA\ “9BIS (T[)2 U UI ST 2INjonms sIy) Ul IUD [eI9W Y [BNU)}
-od 3o wado oY) 1y "7 SWYOS UI UMOYS St So[nodow QSN
oM} Sururejuod ‘Dd(INPJUOSINQ) @INONDS Y} UL 4. PIIBUIPIOOD

‘OSING ut uononpay Dd(1)2] Sunuasaidar ¢ uonenby *¢ swdYdS

[g] _[0dD2a(0SNA)] & _a+ _[0d(D)2d(0SWaA)]
"OSINd

ur suonoeay xopay (1)°4/(11)°d Sunuesaidar ¢ pue | suonenby 7 swdyds

[cl OSIA + _[Dd(M2a(0SNM)] < _[Dd(D2a4(0SWa)]

[1] _[bd(Dag%(oswa)] e _8+2d(D24°(0Sa)

€LV (LTOT) 69LV-09LY (V) Y91 ‘4121008 [po11uay204132)7q 2y fo [puinof



uondNPaI AY) WOIJ A '€ I8 paureiqo ([ awayos 39s) 1sAe1ed Dd(1)ed
S} UT UONEINSHYUOD JIHOMIID 39 PE YT, 'A 6'C 18 19SUO UonoNpaI ¢Q
Y} 9A0QE AW ()()€ INOGE INJ0 SISATeIRd PIjos uoqIed/Dd(I1)od 2u) ur
Pu® D3 PIA[OSSIP 9} YI0q UL A 7'~ T8 SUoNoeal Xopal (DA/(1D2d
Y, "A[[BOTWIAYO0IIS PjI)3P 2q 0) HOYS 00) ST SIPOII[Q PIZATe
-1BoUn U0 _T(Q pawio) A[[BNIUL 3y} JO SW) I AY) (.., *DI0JOq UMOYS
ARy 9M SV sassao01d uononpai/uoneprxo (I11)°4/(11)24 2y} 01 anp
A1qeqoid jsowr st A §°¢ punore seadde jeyy syead xopar jo ared ayjJ,
"9ABM UOLJBPIXO dY) Ul A ¢ I8 sieadde yead uornoear osioadr 3ur
-puodsar1od ay ], ‘uonisuesy (1) < ([1)a] 2y} 10J pajoadxe jey) Pim
JUQ)ISISUOD ST 9 oIMSLI UT A 7'¢ PUNOIR J& PaAIasqo Yead uononpaiayJ,
"V9 2m3Ly ur umoys are NORA/SOS DV N 1°0 Jo suonnjos pajer
-Mes 1y Ul PApI0d3I (9po1ds[d DO Uo) swiy ury (00£)IA/OdRd Jo
SWEISOWWR)[OA JI[IAD) "SAATONS NDIIA Ul D Ieau Jo JIoIABYaq
XOPaI Y} QUIULID)IP 0} Pasn a1am DJo] JNW §'( > Sururejuod suonny
-0S pajeInIes ‘a10JaIay ], "N Ut 9[qnjos A[Surreds A[uo st HJoq
“MaTA sTy) 1oddns (141 = NQ) 9[IITUO0IOE UT SAJATOI)II[S 10
Mo[aq paruasald v1ep YYO NQ ,I9)suen uondd[e dueld zjjoyuey
-IoUUT UE SUTAJOAUT JOJUD [B)OUI ) UO WY JLI[IOR] P[nom ‘(g Inoqe
uey) SSO[ N YA “JUAA[OS N MO & Ul 91A[01O3[9 Uk Jey) 3sa33ns
AARY A[JUSIIND 9M BIEP [BITWAYO0NII[H "N S.JUSAJOS 9)A[0109[0 o)
JO uonouny B SI YoIym IJUd [BIW Y} UO URY) UONN[OS AN
oy ur uot aprxoradns ay) Jo ANIqeIs 10mof (I pue ‘(] QwWeydsS) 1els
(134 oy Jo uoneInSyuod dIUOIIId _mo Ay Ym D(1)9 Jo souasaxd
Y} AQ pouTuIIo)p ST YOTYM “IOJUAD [BIOW A UO Uol aprxoradns o)
Jo uoneziiqels Ay (1 :9poxod[a ayy Jo aue[d zjjoqui[oy Jouur ay) e
WO onATeIed 103 po[[YINJ 9q Isnw SjudwWaInbalr om]— 52470132212
Pasng-aJL1u01a90 N MO] Ul SUONIDIL UOWINPIL UISAX(Q

‘suonoear auefd zjjoyuoH-191n0
a1e $9IA[OIO9[Q paseq-QSINC U SIsA[ered DJoD pue DJo yioq uo
YO SNy, WSIUBYISW I9fsue) uondd[e sue[d z)[Oyuoy Jamo ue
SUIAJOAUT $IA[ONIIR PAseq-OSIN Ul 1SATeIBD DJOD Y} U0 uononp
-1 ¢ passnosIp A[snoradxd oy) Jo JULDSTUTWAIL T8 s} nsar Juasaxd
Y, 4, SNATONI[D Paseq-OSINA Ul YO 10J 910J9q panrodar am se
£Q&r] 0) uonONPAI SJI 01 puod3s Yy pue ared uol _TO-"(QOSINQA) '
9y} Jo uoneuwwIo} dy) 0} paynqgue st yead A ¢z Noqe e ¢ S
ur AD oy ut syead uononpar Surk] A[9SO[o om) oY) JO ISIY YL,

vozdred uor _Z0-"(OSINQ) +'1 9y} st uonn[os ANA[0NIJ[S
OSIAA 2y ur 2[qe)s 210w ST uot aprxoradns Ay ‘Apuanbasuo)) ‘A £ 7 e
WLI0] 01 SITeIS YoIyM DJ(1)9] UT UOMI[e (53 o) Yim Q) UT UOTI[O
parredun oy Suured Aq A[UO Indd0 P[NOM UONRZI[IQRIS SE POULIO}
aprxoradns ayy 2zI[Iqe)s Jou pnom Jd(ID39 YL ‘OSINA Ut (IO Jo
renuajod 39su0 Ay} A1) A 6'¢ Jo [enudjod Juruioy aprxoradns Ay e
18IS (I[)°4 Y3 UI SUTEWaI UOIT Y} Jey) SayedIpul | 2SI Ul eyep oyl
s uostredwo)) ISATeIRD Y JO IJUD [eIoW 3Y) Uo ¢ Jo uondiospe

=S AW QI
1
SI 9jel uedS ‘OSINA/9AdTT N 1°0 paieimjes TQ ur ‘sjsk[ejed jnoyyim pue
ynm YSIp uoqied Asse[3 e je paulelqo SWEISOWWR)OA OI[OKD S NIy

(YT 7s8) A/ 1enud)0g

(X3 s'e 0'e ST 07
) ) ) ) L 05°0-
09 aunslld —— L op0-
(009)ONOded ——
O] —

(00€)oNOded Loso o
=
=

L 0z°0- m
=]

o [}
=

e,

- 000 W
g

- 01°0 3V
m.
~

- 0€°0

(U}

‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

0 paINqLIE 9q ULd 9JA[0I09[d pajeInies ¢ Y} A €' Je ULI0J O} S}Ie)S
yormym yead-o1d oy, "A 6°7 INOQe J& UIIS ST UONOBAI UONINPAI L) oY)
Jo jasuo ay3 ‘(1 21n31g) A 79'Z e steadde [enuejod xopa1 (1)o4/(11)°d
Ul A M "OSIAI UL YYO 2 doudngul 10U Op SISK[EIEd JA/DdRA AU
ey} 15933NnS SOPOINIIS U0qIed ASSe[3 pue pazA[eied 9y uo sjenuajod
JOSUO Jwes YT, "SISATeIRd paseq-D A /D 0M) JO SWIY uly) Sururejuod
9poI1dJ[e U0qIed Asse[s e 1 OSINA/2ddIT U uonn[os pajeInjes ¢Q ue
10J pauTeIqo SWEISOWWRI[0A JI[OKD A} SMOYS G 2INT1{—"5274710.1123]2
pasvq-aprxofins j[Kygouitp N Y31y U1 SU013I02.L U01INPI.L UISLX()

*S91I9YYRq ITe-17 Teonjoeld ur pasn 9q 0) JUSAOS
sy 39adxe am asnedaq FINAOHL Ul Aignos 1sA[eied ay) Jo Apnis
Ppa[re)ap & pauriojrad 9ABY 9A\ “JIUOW € UBY) 9I0W JO porrad paAIasqo
) J0J XINEW U0qIed PI[OS Y] 0) PAqIospe A[Fuons paurewal s)sA[ejed
UL, "HINAOHL UI 9[qQnjosur 2Iom s)sATeIed oy} Jo [[e Jey) payedIput
‘ANADAL/OdR] NW | JO UONN[OS B PUB JUIA[0S HINADH.L 183U 3
0] paredwod “sATeIed yoes 10 paurelqo suonnjos jueieuradns Jo 10[09
J} JO uoTRUIWEX? [ensIA pue enoads YI-I4 YL “HINADAL Jo [W |
ur 354110 9y} Jo Sw | Surumns Aq poise) arom FINAOHL Ul SIsA[ered
(009)/0d2A pue (00€)/Dd2d partoddns uogqies ays Jo Anfiqnjos oy [,

‘ydiowAjod ¢ oy se A[feniueisqns X1jew uogied 9y) ul surewrox
nqg D,009 e uonisodwosdp JuedYIUSIS 03I9puUN JoU SAOP UOGIEd U0
PaqIospe JsATejed Y} ‘)[nsaIe sy "o and uey) juourjean-jeay Iopun
9[qe)S 2I0W ST U0QIeDd Y} UI PAppaquId DJ2] a3 ey} sreadde )] 1011189
paruasaid enoads YT 9Y) YIIM JUSWIDITE UL AT SINSAT 9, - "WIOJ
oydiowATod © 2y} ur DJo, I0J PIAIISQO JURISIP -9, AU} 03 Je[IWIs
ST yotym souefd 90T oY) USAM)Aq WU {¢°() JO OUBISIP € PIMOUS
1847180 (00€) IM/DdRd oUs d[IYmUEdN (, "wiiog drydrowk[od ¢ oy ur
Suraq DA Y} YirM JUSISUOD ST (I 231 ut umoys (009)d31/dd>A
Ul SUOISAI JUI[[BISAIO Ay JoJ soue[d 2o1Ie] AU USIM)q WU §%°() JO
Q0UR)SIP Y], “$ 2INSL] UT UMOYS I8 D) ,009 PUB D,00¢ I8 paredard s3sA]
-BJed QU) I0J paure)qo safewr 91doosoIdTW UOI)OJ[ UOISSIWSURI],

D-009
pue D,00¢ e paredaid sjsA[eied oy) uo pasndoj AIm SUONE3NSIAUL
Q) JO 18I Y} ‘AI0JAIAYL, "D,008 I8 PAIINI0 J[OAJ0IOLW UTURAD
-oreyyd 2y) Jo uononnsap A[dwod AIYM INUAD YN-9,] Y} PauTeIds
sordures H,009 PUB D.00€ Y3 18y} PAIMOYS 9A0QE PIUOCTIUIW S YITYM
enoads Y[-IJ oY YIm Juawalde ur St Sy, ‘(@YX oy ur aSueyo
QI pamoys D.009 pue D,00¢ Ie paredord sordwres uoqies/HJeq
UL "D.008 18 pozA[oiAd dpduwres oy ur (pp = §7) 2 Olf[EIeW Jo
UOT)BULIOJ Y} PojedIpul jueunean-jeay Aq poredaid sisA[ejeo paseq
-u0qIe))/Ddod 9y Jo enoads ((IX) uonoeiygip Aei-x Jopmod oy,
‘s1oynuapr arnjeroduwro) Surpuodsariod oy M
Jouuew Qwes AY) Ul paweu 3q [[im sarmeradwa) 1oyjo je paredard
S[ELIJEUW 9pPOII[Q DJR/u0qied ay], "A[eanodadsar ‘(00g)d3l/Ddod
pue (00£)JDA/DdPd s 0} PaLIdjar aq [[im D,00¢ 1 paredard sisA]
-ejeo paytoddns yoe[qualfioy pue ued[nA oYl SUONIAS SUIMO[[O] oY)
u] ooueunoytad [[90 Q-1 reniead 0) paredard arom sisA[eied paseq
(83D Ar00EDH-IBIQULAN/DARA dY PUE *SIIPNIS WY ULY) [EIIUWAYD
-0J309[2 N0 AIIBD 0} PIZISAYIUAS dIam SIsA[eIed paseq-(DQA) MZLOX
-ued[NA/Dded QUL () AL00£IT-¥orIqUalioy eare adejms ySiy pue
(OA) dZLDX-Ued[nA BaIR 90BJINS MO] ‘SI0sinddid uoqgled jo sadA)
om] Sursn paredard arom s[erdyeWw 9pondd DJo] paroddns uoqre)
—$1541mI02 pagtoddns u0qund fo uoyD21121OVIVYI puy S1SAYJULS

“I9IUQD YN-JAL 9y JO uononnsap ay) Sunso3sns
9[oAoororWw N-D 9yl woj dste jey) syead Y[ oYy Jo ooudsqe 9rd
-WOd PIMOYS D008 I8 PazA[01Ad apdwres Do oy, ‘[errerewt (D,009)
Dded Sunpnsar oy ur paurejar 2q 03 sreadde K1o10W YN-9 ‘TOAIMOYH
"SULLNO00 A[qIss0d OS[® .o -(SSULI QUSZUIQ 9Y) JO UMOPYBII]) UODIS
-odwooap [ented syt Pia ‘ydiowAjod g ayj 01 parIoauos A[jenueisqns
S1 Dd2d 21 D009 Je ey} 9pN[OU0d UBd IM ‘d10JaIay], ‘o orydiow
-Kjod ¢ oy jo oaneawput st yead teme[ SIYY, "D009 18 ;WO (L O
SPIYS w0y 0 dy) ur Juasaid | _wo ¢/ 18 yead Y[ oY S[IyMmUBS\
12704009 18 JUSWIRAN-1BY SY) ISYB 10RIUL [[1S SI S[0Ad0I0BW NN
ay3 yeyy uonou oy spoddns uoNeBAISSqO SIY L, |, 'A[9Andadsal ‘(N=D 10
D=)) Sumyojons ajo1u1Ad pue (eue[d-ur) Surpuaq H-D ‘Suryolens N-D
0} paNqIIe 3q UEd YoM | _Wd [€E] pue |_Wd OTI] *(—Wd 0801
je syead sey [euerew (D,009) Ddod oY) Joj wnnodds J[-Iq SYL

(LTOT) 69LV-09LY (V) ¥91 ‘4121008 (2114242041227 2y fo [piinof YOLV



0310pun pue ,IT YIM QUIQUIOD P[NOM A 6 INOGE JB $90BJINS SISA|
-B1ed 9y} 18 PAzINIqels (_°0—Ddod) YL "Opomod[d pazA[eied SIy) uo
UOI}0BAI JUBUIWIOP ST O 01 ¢ JO UOnoNpal uoIdd[R-0M] dY) Jey)
§15933ns SIYL, *9pond3[R (009)DA/Dd2 Y UO JUISIXI-UOU IO Yeam
KIoA ST (9AOQE PassNISIP) ApoIdd[e PAzATeIed (00€)DA/DdRd oy uo
juoutwold A /7 18 yead WYO oy ‘A[Sunsardu] (_tO-Dded) _“O
PazINIqeIs Do 9Y) Jo uonjewioy ay) o3 anp A[qeqoxd jsouwr A 'z yeyead
oyl Moys sapondafd pazAeled (009)DA/Dded Pue (00£)DA/DdR
[joq Je pourelqo SWeISOWwe)0A OTOAD Y 'Suonnos pajernjes
0 ut ((009)DA/DdRd Pue (00£)DA/DdR:) sopondd[e paz[ered oy
I0J paure)qo sasuodsal [BOTUIAYI0NIA AY) SOZLIeWwnS § IS
‘uo13a1 [enuajod apim SIY) I8 SuLndd0 A[qeqoid st ose O]
0} %7 ays Jo uononpar ayj Jey) Judwndre ) spoddns (0) yead jo
AJISUSP JUALIND Y, "OPONIJ[Q AY) UO SIS PIzA[eIedun 10 pazA[eied
Jo od£y puooas e je pawioj ¢y 03 ‘Aqrented 1seqf Je (9) yead pue
15£1e180 DJ(1)2 2Y) U0 LT 01 QD JO UONINPAI UOIIII[Q-0M] 3Y) 0)
spuodsarioo A1qeqoid (q) syead uonONPaI puods Y, "OPOIIQ Y} U0
Jueld Z)joqWIOY-IoUUI Y] JB SIS JUAIYIP 0M) JB QU] 0) UIFAXO0
Jo uononpar joap juasaidar (9) pue (q) syeed jey) OpNOUOD dM ‘QI0F
-I9Y [, $o192ds PAJOSSIp 0] JUBAR[AI ST Jey) uonenbo ureys-uos[oydIN
a3 £q pajuesaidar oq Jouued ssod01d ST ‘JULIOLAI AY) SE TS ONATRIRD
Y} UO JUIPIS AJLIPAULIAUI UONONPAI L) SIA[OAUT $S001d UONONPAI
UOI}O9[9-0M] AT} J] SUOTIOBAI UOTIONPAT UOII[3-0M] Juasaxdal (o) pue
(q) syead o[1yMm 2O JO UOTIONPAI UOIJI[I-UO € sjuasardal (&) yead Ji se
steadde 31 “010JaI0Y T, "UOTIONPAI ISIY A Jey) St 901M) Jsou]e oIe syead
uononpal (9) pay) pue (q) puodas ay Joj paureiqo syord ayy jo adofs

(‘1 = u103301d
UIBYS-UOS]OYDLN [BO1IRI09Y) Y $91BIIpUL U] paNop oY L) “(00E)DA/Dd2d 1®
paureIqo sjuaumd yead YYO 3y 10§ s1o]d ureyS-uosjoydIN (g “;_s AW 001
—0] woijy urduer sajel ueds 18 NDON/9AdIT IN 1°0 JO suonn[os pajernjes
ua3Axo ur (00€)DA/Dd2d 10J paurelqo swerSowue)joa oK) (Y °L 3131y

A g TS
90 <0 o €0 0 I'o 00
1 1 1 1 1 cuo
-~
o
F 0T =
0
£
3
Loy S
S
o
Z
09 2
-]
>
oead w |08 m
q-yead e S
q edead wm
0°01
A/ 1enudjoq
14 0y S'€ 0'€ $T 0T sl
A A . A A o-wl
- 09"
0
o
2
v B
0T =
o
=
r00 2.
Loz 5
>
Loy E
©
r 09
0'8

‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

Y} QIYMUBIJA *¢Q JO UOTIONPAI UOIOI[-2u0 J0 Jo[d [esrjeroayy oy}
M JudWwISe poos ur St (&) yead uononpar isiy ay) I0j paje[noed
jo1d 9yJ, "g/ 9In3L ul duI[ PAYJOP B S UMOUS ST NDOJA Ul Ud3AX0
JO UOTIONPAI UOI)O[-2UO J0J Jo[d UTeyS-UOS[OYIIN PAIB[N[ed YL,

[] 10D, /1dy, (oW (01 X 66°T) =

"9Jel UBdS oY)
SI A pUB UOT)BIUIDIUOD UAZAXO0 Y} ST °D) JUIOYJO0d UOISNIJIP O oY}
ST °( ‘G’() St Uaye} JUAIOYF0D IQJSuen) AY) ST 0 ‘SUOII[Q JO Joquinu
oy St u Asuop Juarmd yead oy st 24 aroym (9 uonenby) uonenbs
UTBYS-UOS[OYDIN 9y} SuIsn paje[no[ed sem UONOBAI OB Ul PIAJOAUT
SUOI}OQ[Q JO JoqUINU YT, *g/ INT1,] UI UMOYS oI y/ 2In3L] Ul SJUSLIND
yead oy woiy paALIop s10d UIRYS-UOS[OYIIN ‘A T PUE A L'T A 6'T
je readde ey syyead uononpar jounsip a1y} 1e 219y ‘uondiospe {0
0) onp yead-a1d o) saprsaq "seyer ueds [enuajod JUSIIJIP Je IPOIOI[
(00€)DA/OdPd oW U0 NN Ul AdIT N 1°0 Jo suonnjos pajern
-Jes ¢ Ul PIpIOJAI SWERISOWWR)[OA JI[IAD Y} sAe[dsIp ; aInT1
"NOSIN/*OS DT IN
1°0 pareInies uo3Ie ur (009)DA/DdRH JO I01ARYSq XOPAI Ay} AQ pa[eaA
-a1 se paarosaid st (009)DA/DIRA 2yl Jo AAnoe xopar ay) ‘Ddod
Jo wsiydiowA[od ur a3ueyo oYy Jo auds ur eyl punoj osre I (g9
In31) 9[0Ad uononpar ay) Juunp apondR (00E)DA/DdRd Y e
$9559001d I9JSURI) UOIOI[O AATINOASUOD JIIY) AIe I3y} JBY) 1s933ns
NOSIW/FOSTIDVT N 1°0 Pue NDSIA/ AdYT N 1°0 Jo suonnjos pajer
-njes {Q Ul paure}qo SWeISOWUWR)[OA JI[IAD 2y} Jo uostreduwo)
“0Jo
uonONPaI UOII[R-AUO AQ PAWLIO] uor aprxoradns ay) zI[Iqess o0} A[qe
ST 9ponod[e oy Jo ouerd zyjoywey-1euut oy} Je juasaid DI jo

“(1981q) NOOIA/%AdYT pue (P31 NDIN/SOS DT IN
1°0 Jo suonnjos pajeinjes ¢ (g ‘soSuel [enuajod JudIIp Je sueds [enujod
-JUALIND T8 SAD I0[0D JUAIOIP J2IY) Y] $(S[0AD PUOIIS-aUI] PINOP ‘[OAD
181y-aul] PIOS) NDIW/OSEADNT IN 1°0 JO UOnN[os pajeImes 1y ue (y :ut
9ponddR (00E)DA/DdRd B UO Paure}qo SWeISOWWRI[0A OI[OAD) *9 1N

(II/1T sA) A / Tenudjoq
14 0t S'e 0'¢ ST 0T Sl

NO®W/°4dn WL'0 ——
NO®WFOSE4on NL'o —— L 0'z-

- 0'1-

- 00

WD yuI / A)ISud(J JUd.LIn)

7/

(I/1T 'sA) A / [enudjoq
Sy (V874 (3 0'¢ ST

rC0-

F1°0-

T
=
S

=
WD YU / A)ISUd(J JUd.LIND)

0

SOLV (LTOT) 69LV-09LY (V) Y91 ‘4121008 [po11uay204132)7q 2y fo [puinof



‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

15418189 (00€)DA/DdRH 2Y) I8 SUONIOBAI UOTIN[OAR URSAXO pue uoronpal udgAxo Jo sisA[eed oy jo wisiueyddw pasodoid - (111 pue 1) Aemyled °6 3In31g

9T + It

97 + 112

9pPN[OU0D UBD oM ‘QI0JRIdY], “(§ uonenby) saiIs onAeIed £qleau om
*SUONIPUOD PO Jo1ay [, "(§ uonenby) sayis onAered £q. )

ur Surpisalr oprxoradns 9y Jo uonisodwodop pue UOHOBINUI [BITUIYD
AD Iopun (00€)DA/Dd: 1B SUOIOBAI UONN[OAL UISAXO0 pue uononpal ussLxo e : B : S
onAreled ay) Jo swistueyoow pasodoid Funjuasardar g[—/ suonenby *g awdYdS BIA €O°TT JO UONEULIOS 9] SOA[OAUL UONOESI PUOO9S 9YJ, °L Uonoe
-9y UI UMOYS SB ‘SIS O1IA[eIBd 9Y) UO PAZI[Iqe)s ST YoIym aprxoradns
[sT] o+ 1T+ 20 + 94N « 2011 — 94" 0) PAONPaI SI IAJUID UOII Y} UO PaqIospe ST Jey) USSAXO Ie[NOS[OIN
‘6 2In3L] pue ¢ QWAYOS JO —, suomnenbg ur umoys are YYO Sut
1] o7 + 1Tz 4 %0 + 24N < "Nod — 207 — 94N -mp 1sK[e1ed (00£)DA/DdRA oy uo ddefd axer Ajqeqoid Isour e
- * ) SUOI}ORAI QU —"SISAIDINI ) Ja,] JO SUOUDIIPISUOD IYSIUDYIIPN
[e1] 97+ 41T + PNOd — “0%T — 24*N « 041 —2d"Ne
‘UO01JI3S JMSIU
uonepIx0 -BUOQW O} UL MO[oq PISSNISIP S8 LI 0} uonIsodwodap [eoIUIayd
[21]  Nod — AT°0 —9d"N « 4112+ 92+ "N3d — 0 — 0 — 24'N
[-SAW Q[ SINB1 UBDG "SIPONI[D DA/DdPH U0 NDPIN/OAdVT
N 1°0 JOo suonnjos pajeimjes <O Jo SweISowwejjoA OIIK) °gInSiy
[t1] YNod — 0 — 0 — ad*N « %0 + 34Nz
A [ lenusjod
(1) Kemuyed uononpay o o o il s i ¥
u o)
o . 09 aunsud
[oT] aT°0 —d*N « LI+ -9 + 0 +9d"N S 91  (oo9lonodes m
8 (00e)oAOdeS q o 2
o &
(11) Aemuyyed uononpay m vo- 4 z
2 2
[6] 2N +0%Z « -9z + LIz + 10 —2d'N 2 Lo 3
> zo 4 =
3 3
(8] 20 + “1°0 —2d"N « 11°0 —2d*Ne =5 )
7 00 1 oo @
2 2
] 1170 —3d*N « ,IT+ 2+ 720 +2d’N w 2
<
O zo - 2
(1) Kemyped uononpay [ ol

(LTOT) 69LV-09LY (V) ¥91 ‘4121008 (2114242041227 2y fo [piinof 9LV



‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

's3s£1e189 (009 PUB 00E)DA/DdR 2Y) I8 SUONOLAI UOTIN[OA URSAXO puk uononpal udgAxo Jo sisA[eed oy jo wisiueydaw pasodoid - (11) Aemyied Q0 3In3Lg

S[[99 TQ/I'T 9SAYL ‘]| 2INSI] Ul PIZLIBWWINS I8 BJep Y], "SISA[eIed
9poYIEd 95y} INOYIIM Pa)sa) asoy) 03 paredwiod S[[ed 1911eq CO-TT JO
9J1] 31942 211 PA[qNOP $ISATEILD (009) A3/DdR: Pue (00€)d3/Odod
"MO[9q PAsSNOSIP Sk [0 AIoyeq ¢{Q-TT & Ul
SurMno00 9soy} a1e ¢ 2In31] Jo apis puey ysu oy ur dooj [fews Yy
Kq payuasardar sfemyjed uonoRAI UOTIEPIXO PUB UONONPAI Y], ‘TT—L
suoryenbyg ur paquIosap se § 2In3L ur vlep ay) Aq pajorpald sanox
MFO omy oy 3o1dop sAemyied om) Ay, "] pue ¢ seInsig ut pajordop
sAemyyed uonoeal oY) AQ pajedIpUl St 19U YN-9 ) Aq palsIsse aIe
SOPOI}OIA PApPaquId DJo.] Y3 UT $assa001d YHO pue WYO Y.L "9pIrxo
-10dns pauwio} A[[eniur ay) Jo UONBZI[IGe]S A} JOJ JOJUID YN-9,] O1[0KD
-0IoBW [R)oU o) Jo eoueytodwit ay) ajeprfea s1sA[eIed (009)DA/Ddod
pue (00€)DA/DdSd 10 ®IEp [EOTWAYO0NId[e Surpedard ayf,

‘31 uo pajisodap syonpoid YHO drqnjosur ay3 £q
pauostod 9q os[e ued 3sATeIed Y, ISA[EIRD 9} JO AJATIOR Q) 9SBAIOIP
Kqoa1ay) pue 9[oK00I10eW DI Y} YIIM JOBAI 0} dWI) JUAIOYINS ABY
1)U -9, Y 0) PUNOQ JOU SUOT Iprxoradns $SAOX AY) A /'] MO[oq
PaSIAAI ST [eniuajod AD oY) UAYAL O[0Ad0I0RW DI Y} YIIM SAJeIp
-QULIdUI {YO Y Jo suonoear ay) 1o syonpoid YO oy £q IsA[ered
o Jo uonearssed ay) A[qeqoid SI UOIIBAIISQO SIY) PUIYAQ UOSBAI SUIA]
-19pun Y[, "9[0Ad puodas oy ur pareaddesip (q) pue () dead ‘A L] 03
PIpUAIXA Sem UBDS 93 0A-JUALIND I} JO JIWI] JIPOYILD Y} SV A $'§
pue A 8°C Jo o5uel [enuajod oy ul papI0dI SA D AUl Ul (009)DA/DdR
pue (00£)DA/DdPd Yoq uo 9[0£d yora Io)je pasearddp (&) yead oy
Jo opmuSew 9y, SO[OAD QAIINOASUOD JAY JOJ PIPIOOAI dI9M SUON)
-njos pojeInjes <O Ul SuBdS AFe)[0A-JUALIND ISA[EIRd [oBd IO

97+ 12

'ss9001d s1y) 9z10)oRIRYD A[[EO0AINDAUN 0 J[NOYJIP
J1 SOYEW 9POIII[ AY) UO PO} O] ay) Aq uorjearssed aponoerg
£S9pONII[D PIZATRILD DJOD) UO PIAIdSQO A[SNOIAAId dm UONIBAI UOT)
-onpa1 {0 9y} JO JUADSTUTUIAI ST SIY], JNO PA[NI 2 Jouued ‘g uonenbg
ur umoys se I1sA1eres (00£)IA/DdR: dui Uo 1ses] Je ‘QrT 01 LOUT
JO UOTIONPAI WS ‘IAI[IBd PAUONUAW Sy "¢ JO UOTIONPAI UOIIA
-0M) BIA QU 0} ¢ 2onpal APuardyje s1sA1ered (009)DA/Ddod pue
(00£)DA/DdPA 1oq 1eys mara ay) 1oddns 0y readde eiep oy, (2101
uonenby) soys onA[eres juadelpe omi Surajoaur aprxored wnry o3
£ JO UOTONPAI UOI)OI[A-0M] JOAIIP AY) 0} PAINQIINE 2q ULD OPOIIA
PazAeIed (00E)DA/DdPd U Je PoaIdsqo (g amsLy ut (q) yead) yeod
UOT)ONPAI PUOIAS Y], "OPOIIA[Q Y} UO W) I S)I SuIseaIour aje
-ipowdul _20—0d(1)3] 2y 01 Afiqers Jo 9139p 1oy31y & apraoid
PINOM J1 ‘peaIsu] "¢ JO UOTIRULIOJ JO dpOW ST} 95eInodsip Aewr
1SAT81BD SIU) J[NSAI B SB pUB SINUAD Do Juaoelpe om] uo Surprsal
soroads aprxoradns Qy) JO UOT)ORIIUI JUSIOYJS MO[[E Jou Saop A[qe
-qoid 15478180 (009)DA/DJR 2y ut juasaxd wiog owydiowAjod-¢g oy
UT QOURISTP 9,J-34 JOSUOT Y, *G SUIAYDS UI 7] PUE § SUOTIORAT dJBII[IOB]
0} 9yenrdordde s1 Do~ Ul QOUBISIP JIWOIBIAUI -9 HOYS YL,
"SOpOI}OI[R PIzATeIRd A} 18 L) 03 YYO Wolf paonpoid saprxo wnnyy
Yy jo suonoear uoneprxo 2[qissod ay) moys G[—¢| suonenbg
‘srenjuajod 1omof 03
pauueds S1 9pondd[e ay) se (] uonenby) saus onAreies swos uo doerd
aye) os[e p[nom aprxorad wnmyyr 03 UdSAX0 JO UOTIONPAI UOIJOI[A-0M)
10011(T "I8ATeIED parioddns u0qIed 9U) UT PAINW ST IJUD [BIQW 9, Y} JO
uononpalay) 03 anp aseyd Do Y3 Jo ANUI[RISAID UT soSUBYD A3 Jey)

LOLV (LTOT) 69LV-09LY (V) Y91 ‘4121008 [po11uay204132)7q 2y fo [puinof



Je OPIXOUOW WNIYI] 0} PAONPAI UIN} UI ST pawIo} aprxorad oy, ‘uon
-1sodwooop [eotwayd Aq oprxorad o1 oprxoradns 9y} JO UOISIOAUOD
JUSIOYJQ 01 SUIpe9[ S19UD (])94 Juade(pe uo Jurpisar ¢ ay} Jo uonoe
-IOWUI SIOARY DJOA-0 Ul QOUBISIP OTWOJRINUI - Y], "SAIA[ONIJ[
9SAY) UI 9pONII[R pazA[ered ay) jo aued z)joquioH -1ouul oy} je aoe[d
soYe) YO YL "¢ JO uonoNpal uonII[R-AUO AQ PAULIOJ UOT IPIXO
-1adns oy oziqigeis 03 [enuajod ojeudoidde ue je pojenyis st els
(D34 9y) Ul UoII JO UOPERINSYUOD JIUONII[D 39 PE Y} JNSA B SY
‘Tenuazod 19su0 YYO 2yl 2a0qe sieadde [enuajod xopar (1)°4/(11)°4
Y1 ‘NDSIA SB yons SJUSA[0S N MO[ Ul SAK[0NI9[3 Julurejuoo-, 1
uy ‘SISATeIRd YHO PUt YYO IO 0UIPIAY UMOYS dAeY D,009 IO
D,00€ I8 JYor[q uoqied ur pappaquie DJoJ Suneon-jeoy Aq pared
-o1d s[erIojew QpomO9d paseq—uoqred/Quruekooreyiyd (p)uoIg

suoIsnpuo))

24
9[040 S [[90 a3 109Fe 0 ISATeIRd Ay} JO AJNATIOR Q) SISBAIOIP [[99 L0
-1 pozATe1ed jo uonerddo wid)-3uo] ‘QI0JoIdY ], "S9IIS UOIOBAI Y} JO
K)1AT)OR O1A[BIRD 9} 9SBAIOIP pue Jul[oAd pasuojoid SuLnp aponod[e
oy} dyearssed pnom uonisoduwodop [edrwayd £q [[20 YOBd Ul pauLio]
2O Y} “TOAIMOH "SIPOIIIJA PAZATRIRD AU YIIM [[99 CO-I"T Y3 JO ]
9[04 9y} jo 3urqnop 9y) 10j JUNOIOE SUONIBAI AZIBYD pue IZIBYDISIP
A y10q JO SISATeIRD A, "9[0AD JTey 95Ieyd Ay} UI S9FBI[0A JOMO] & ¢
0] {Q%IT pue QI JO UOTIBPIXO Y} 9ZA[BIRD OS[B SOpOJIJ[d pIzA[eIed
9SAYL "YOTIT 01 YOI JO UOISIOAUOD [EITWAYD JUIIOYJR Y} J0J Fuo|
00) ST JsATeIeD Q) UI 0UR)SIP 9,-9,] Y} St {QI] PAQIOspe ay) J0J awn)
o1 Jo3uo] ® op1aoid 03 sreadde (009) 31/ UL 9IS onk[eIed ayl jJo
Injeu 9Y) AQ pouruLIIdp SI aprxoradns 9y Jo swr I pue A[Iqers
Y} IOAIMOH "UOIIOBAI UONISOdWOI9p [BOTWAYD PAYSI[GRISI-T[oM U}
BIA ¢TI 0) PIMAAUOD SI A[[RNIUL PAWIO} QI Y} SISA[RIRDd Y1oq uQ
“WSTUBYIIW UONILAI 2y} U0 Ae[d ojur owod jou op sIs[ered om) )
ur DJoy Jo swistydiowAjod Jua1apjip oY) wotj SuISLIe SOOUIIIJIP Ay}
‘uoneur1oy aprxoradns 9y} 03 paUYuUod sny) SI [[99 ¢O-IT Y} Ul YO
Y asneoag ‘uonoear a31eydsip jueurwopaid oy ST QI 01 O JO
UoNONPAI UONII[-2U0 Ay} ‘[enudjod a31eyosIp JUL)SUOD B Jururejurent
{0 JO mop snonunuod e ur pajerodo are S[[Ad O-IT oY) 20UIS
"01 @3t ur doof apls puey JYSL oY) pue G| Pue 4]
suonenbyg pajordop se 9[04Ad Jrey 951eyd Y ul ¢ 03 PIZIPIXO SI Jsal
yy pue g uonenbg ur umoys se uONISOdWOIAP [BITWAYD BIA QT
0] PALIdAUOD SI T JO WO TT°O-YN-(1)9] Se 1uad [eowr YN-(1)o4
Ay Aq pazipiqels st pue jonpoid a5reyosip [enrur ay) se paonpoid st
2O 1By SWLIJUOD J3YYINg STy T, Jonpoid a31eyosip ay) se QI Smoys
AUo 9pondd pazATereoun YL, QI Jo 2oudsaid ay) smoys paspur
203 107 e PIm paredwod aponodere oY) Jo wnnoads uewrey oyl
‘(g1 2m31) a1oydsoune ay) 03 9pond[2 2y} Sulsodxad 210J9q apoyIed
quIes 9Y) U0 PopIOdAI Sem WNNoads uewey e QI AJIIUapt 0} JpIo Uy
"@AX AQq 21qe10939p 10U SI YoIym ‘TQIT ‘oprxoradns wnrypry A[qrssod
‘opotied paSIeydsIp Ay UO Paje[nuINdde ST (I sopiseq jonpoid e
Jey) soyedrpur Aypruiny o) ainsodxe uodn yead HOUT Suons ayy jo
Qoudgdrowd oy, ‘suonisod yead QU oY) moys so[SueLn paIoAul Aq
umoys syead oy, ‘pourio} HOIT oY} YIm PIBIOOSSE I8 SYSLIAISE Aq
umoys syyead oy T, ‘opoyjed pazATeied ayj Ul paAIasqo a1om syead HOT'T
Suoxs sinoy g uey) a1ow Joj axaydsouwne oy} ur Surpuels uodn “A[en
-TUT PAATASqO A1k (O 03 Surpuodsarrod syead (X e "(epon
-09[0 Yor[qualay oy Jo) S/yvw 01 ¢ Jo uonezimn Aoeded e s
93.1eyDSIp ([N} 19}k SAPOYIELD [[9D Q-1 PazA[e1ed (009)d3N/Ddod pue
PazATeieoun Joj paurelqo enoads (X Jo uostedwod e S1 7 2In31]
'SOpOIOR[ pazATeIed Ay Surzimn
S[[99 9SaY} UI SWISIUBYOAW UONOLAI 93IeyosIp 3y} Joj 1oddns soyjing
Surpraoid ‘C?r pue (¢Qr) oprxoradns wnryi| Yyroq Jo douasaid ayy
PajedIpuI MO[aq pajuasald S[[90 TO-1T pagieyosip woij syonpoid ay) jJo
sosA[eue [enoads uewey pue (YX IO ‘A[SunsaIou] ‘uondear 93Ieyd
9y} 9ZA8110 0 SAIIOR UIBWAL SIPOIIS[S 3y} ‘[0 AIapeq ayiur | _3 Yyw
00t 031 uonyezInn Ayroedes oy Sunrur] Ag YO JO PU Y3 I8 9pOIII[
9y} Jo uoneArssed pauONUAWIAIOJE Y} JO ASNLIAQ BIEP A D ) UT JBI[O
jou st sjonpoid uononpal ¢ Y) Jo UOTEPIXO Ay} JO sIsA[eIe)
‘IsA[eI80 o)
Suruostod soprxo wniyi| Sunensur Ay (I1) pue _ZQ 9)BIPIWLIAUT UOT)

(LTOT) 69LV-09LY (V) ¥91 ‘4121008 (2114242041227 2y fo [piinof

‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

-0BAI UOTIONPAI UASAXO0 AU} YIIM UOTJOBAI WOI] SIS ONATRIRD DO oY)
Jo uonepei3ap (1) Aq 9A0qe pauonuaw se pasned A[qeqoid st SIyJ, *SIo
-K9 A[189 QWIOS 19)J€ 9SBAIOUI O} SWIS [BNUO0dIA0 UOTINJOAD UFAXO
9y, "suonoeal (YHO) UONEPIXO A} 10 AIATIOR 119X OS[ SISA[RIRD
) 18} 15933NnS YoIyM SI[OAD A[IB9 Ul S[[90 PazA[eIed ay) JO 93e)[0A
93IeYD IOMO] [[BISA0 ) ST 9IMEYJ 9[qeIou JAYI0 YL, (D] 2In3L])
[[99 ¢O-1 pazA[eied-un ay) 03 pasedwod 91 9[0Ad UI ISLAIOUI P[OJ
-0M] © ST SIY T, 'uonezimn Aoeded 9,00 UM [OAD YiQt I3 ySnoIy)
PIAIAINS (009)dM/DdRd Pue (00€)d3/DdPd UM S[[99 PIZAeIed 0M)
aqL (11 2m31y) ;-3 yyw oop jo i Kroedes e yim pajoko arom

NSy St
jiurp 98reyd Qyl, ‘Sgyvw gop 03 paywia st Ayoeded aSreyosip [[90 Yyl
HNADHL/FOSEIDIT I T Ul S[[99 (oe[quafiozp)pazAereoun (5 (009)d
/0dPd (d (00€)dM/0dPd (V 10 paureiqo doueuriofrad SurpoA) Iy Sy

_..u y yw / ede)

008 00y 00€ 00T 001 0
a . . . 00
8J0kd 06 —— X
0j0ko 82 —— F 0l
8J0hd (| —
(@]
Loz &
[ s
e
2o -3
s
- 0'E ®
<
0y
i
0's
_.u Y yw / fede)
008 0oy 00¢€ 007 001 0
A A A A A-.—v
8J0kd 08 ——
8Jokd 0§ ——
8Pk o —— L 01
810hd (| ——
@]
e
p
2
£
e
”
<

84 yw / foede)
008 0oy 00¢ 007 001 0

A A A A —-.A—
8J0kd,,08 ——
9jokd 06 ——
opho 2y —— [ 01
919ho (| —
(@]
(]
L 0z =
-
s
&£
72
FOE 2
<
U
\4
0's
89LV



‘(1oel18qE 99s) 90B|d Ul 8SUBDIT DD SSOJUN (BSN™ SWwIdYANS/BI0 |PSId 88S) 8SN JO SWIS) ST 0} 109[gNs UoNNgUISIPaY "SSaIPPe LGL LEL'0L'62L dI 0} S2-¥0-/ 1 0Z U0 papeojumo

(6002 LTIOT “(OVIETT ‘D Lustuay) [paissyd Jo jpunof ay 1 ‘pagpajmouyoe A[nyoreid st G10-S1-S
‘UOSYOLIPUAH 'V ‘L PUE BIRN [ ‘H ‘WeYRIQY ‘A M ‘MNN S d110eT '0 "D ST - 10N 10BIUOIQNS BIA 09PIS)) AWLT woiy 1roddns [eroueur
“(0102) 8L16 “(6DYLL D Lustuay) (po1skiyd fo ppuanor 2y, SLD:ON NS BIA 99pIo) AUV SN o4 % M
‘UOSYOLIPUSH 'V ‘AL PUR ‘BN [ H ‘WeYRIQY ‘N Y ‘NN S ‘aMoeT ‘0D +T JUAWSPIMOuUIY

"(€002) #9 (0)TYE D10y vomuiy) voruvsiou] “YeIqus] ~f pue Yezoue[ ‘[ €7

‘(#861) 61¢€ “(S)ST ‘Adodsoadads uvwuny Jo (puinof ‘TUOIBIA "A PUB SAAPURRIN D T
“(1102) 61T “(S)961 ‘224108 12804 Jo [puinop
‘N[[9PIOS T PuB ‘BIYOINY 'S ‘O[[BD 'V ‘OIuBS [BQ ‘A ‘OTesd Y ‘BZZIA  ‘DOUOIN 'S

‘TUUOTYOIRIA 'Y ‘I1osneyIaqQ “Ap ‘TyodeaeT y ‘iddifig ‘[ ‘ruyouerg -D ‘ruoidequieg ‘A '1¢ .\Quﬁws oy} 10} I Uﬁo%o vacﬁ: 0} wcﬂuwuﬁ

*(8002) 6€€S ‘(P DITIT D Lusnuay) [po1ssyd fo jpuinor YO Pue YYO Woq 9zAeIed 03 samapeq ¢O-1T ur pakofduws aq ued

21 [ ‘AOUIBIAY '] PUE ‘UOSIA\ "V "N ‘BleSuBUURY [ewey] 'S "D ‘UL ‘N ‘[N 'S 'V 0T S1S£7BIBD Paseq—uoqIed/D)do Y, "Uonoeal uononpal ¢ onieled 1oy
(200D) LET “(T-1)9TT PNI-

SM2102y LuSTUYD) UODUIPL00)) “VOYITIA "D PUB ‘PUBLLIY ‘A ‘PIRWR)) Y WU "M 6] ﬂﬂﬂﬁommo SLIUAD PN-([)2d o JO soussaid Sy ey 1593308 vIEp o

‘6t d f€10T ‘S10ensqy Suned] SOF (€107 ‘LT 1290100 ‘$19ensqy Sunedn OEEQ Z)Joqui[eH-191no 3yl e OSINA Ul S9p0IId9[a U@N\ﬁmumo uo JJO

SOF ‘s10ensqy SUneSN SOH ‘Sarnpg A1Y-WnyIrT Ul SUOIDIY UoNINPIY uaSLXO AU) SOALIP SIYT, .owoomm bmm uot \mOIﬁOMEQvﬁ.— AY) Sk Ae)S pAJeA|OS

Jo suoypSisaau] apo4192]20.101q U] WeYRIQY "N "3 Put ‘9d[1oynjA S ‘ereeseund T g1 SIT UI 9[qeIS IoW ST COIT SAIATONII Paseq-apIxoJns [Aypawrp N

061 RN DLLA -Homjos Ul ysSiy ug ‘spenuajod temoq 01 pazirejod apondse (00E)DA/DdRA Y

saunupooppyrydoypiaw fo L13s1uayd Xopad 2y J J9AYT Y pue ‘101adg "D ‘BAR[IN ' ‘L]
(6961) 0TIT “(01)8 “Custuayd orupsiou] “SIIML, A "N PUe $3U0f "D [ ‘9]
‘9T "TOA ‘€00 :5S21d OIWAPLIY "UONDZ1IIIVADYD [PIIUIYI04123]2 pub 21d0IS0.4102dS
“SRUIDLIOIY Y HOOqPUDH ULKYdiodg Y [ YIS "N "X PUe ‘PIR[IND Y ‘YSIPEYN N ST
“(E102) 65TV ‘(D091 21008 [po1u2Yy20.4129]7 Y Jo [putnof .
‘WEYRIQY "I " PUT UOSYOUPURH "V N ‘BINONd " “H ‘91N 'S “WeyeL, [ W bl Ajpanoadsar FNADEL ¥eau pue 19pmod QT +JuAI0s HNADEL oW
“(€661) $L6T “(LOPT “$121008 [ponuayoo.122)q 241 Jo piinop “Z[nyos “q 10J paureiqo enoads 9yl Moys SOAIND or[q pue pal oyl ‘((009)D/Dded)
pue ‘neapniy, ‘] ‘Ko[reg-preusi( " ‘10[epo( ‘[ ‘Aeno “( ‘opue[e] O ‘IddnopeT ] ‘€] opoyied o3reyosip 1sod oY) 10j pourelqo wnnoads uewey °gy dInsig
“(S000) 1L6€ “(6)60T ‘g Lustuay) [pas&yd fo jpumor oy ‘woydwo) "D Y
pue ‘sauof ‘(DL ‘Suelf T ‘PEOH Y DD 9S00SPIIM DD ‘UM [V TI I
] (¥100) 1768
((STIET ‘21208 [P211UdYD) UPILIGULY 2y} O [DULINOL “YSNOUSPOOD) " *[ PUE ‘TUBA (T 00CI O0IT 000l 006 008 00L 009 005 00 00¢€ 00T
‘Suepy ‘[ ‘Bueny X ‘Suepm "d ‘WK M IX Z ‘DX 7T ‘Sueyz M\ ‘ueys X ‘ung @ I1 ) 2 ) ) 1 1 L 1 )
(0861) STT (D8I ‘s2ss2004d 3NaO3L Jesu
UOLIDAGIU] PUD UODXD]DY ADJNIIO UL S2IUDAPY “IOUTIAL D) ‘d PUB JIOAT 'd "'V 0l
"(8000) LEGY “(STIES DIy Do1UIY204109]7 “SueyZ *[ pue ‘Suep 'H
‘sonbrejy d g ‘senbrejy ‘g "1V ‘DT ‘H 997 ' ‘Sueyz T ‘emazeg ‘gM D 6
“(T100) $S991 (OPPEL 21008 [ponuay) uvsrauy e
2yj fo [punof 0 *f-'( pue ‘I k-"S ‘UeluewRIqnse[ed ‘A ‘Uere "3 ‘N ‘Iys I-[ '8
“(8861) 2069 ‘(¥2)26
‘Cusnuay) porsyd fo (puanop 2y ‘UOSIYIS Y " PUB ‘UOSIAPUY g Y ‘OLRL] D "L

U / JJIYS uewey

‘oM + anao3L

(2100
P8 ‘()T “s1sCipw) SOV “nIY °f pue ‘Suep ‘A ‘Sueyz D-'[ ‘OBLX ‘[ ied S ‘OrYS A G
(€100)
€6 Aﬁv.v J{N&N\N Z.Z&SNQ.U Nﬁbwh,&ﬁn\ .\Q [puinof a2y "UIOH-oeys ‘X pue n ‘D-X v ki
(E10T) LLSTV (6)09T ‘4121008 1021421204197 2y [, Jo [puinof ‘WeyeIqy W "3
puE ‘UOSYOUPUOH VN ‘BIPId f'H ‘0NN S ‘eir O ‘ueyeil [N
“(F10T) 90LTV (01T {121008 [p21u121420.4322] Y[ Jo [pusnof ‘weyqeiqy N "3
PUB ‘UOSYOUIPUSH 'V ‘N ‘®IDIJ [ "H ‘@Iny 'S ‘ereyoseunn) | ‘ueyel] [ ‘N ‘T
"(ST0T) T20€V “(Q)TIT 12100 [021112Y20.4192]7 2Y [ Jo [puinor “WeyeIqy ‘W "3 T

(9661) ‘ox -2
1 “(1EPT ‘C121008 [po12y204122]7 2y Jo puinof ‘Sueif "7 pue weyelqy N ‘9 1 apoyjeo ab1eyasip 1sod 2
g

2

¢

on

[Se)

SIDUIYNY

"HOUT YA PRJRIDOSSE Ik SYSLIA)SE oY) pue QT 0} anp a1k SO[SULLI) PAlIoAUL pIew Syed "(PazA[ereoun)(009)d31/Ddod
Suisn  opoe)-a31eydsig-1sod (g ‘droocdy Suisn  opoyie)-oSIeyssiqg-1sod (v sopoyiedo  padreyosip 3sod oyy 1oj oqgord @YX gl N3

($14 0c
09 GS 0S (514 (114 Ge 0¢ 09 GS 0S °14 oy e 0og
d 190 pezAjejeo [ \vJ 189 pazAjeieaun

SjunNoD
STle%)

shep om} Joye D(Qd = sAep om} Jaye DQd ——
abeyosip Jaye AjpleIpoWwWl Dad —— * L abeyosip Jaye Apjeipawwl D(Qd =——

69LV (LTOT) 69LV-09LY (V) Y91 ‘4121008 [po11uay204132)7q 2y fo [puinof



