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Abstract

We study the neutrino fluxes produced by the decay of low momentum trans- -
fer charmed and beautiful particles in beam-beam and fixed-target coliisions at
LHC and SSC energies. To study the total production cross-sections and longitu-
dinal momentum distribution of those particles, we use a non-perturbative QCD
approach, the Quark Gluon String Model. The transverse momentum distributions
are computed by extrapolation of existing data with an empirical formula based
on Hagedorn’s thermodynamical model. We discuss various set-ups to detect and
exploit these neutrinos at the LHC. We find that in a relatively small target lo-
cated directly downstream of the interaction point, at about 100 metres distance,
a few thousand v, interactions per year, at the current design luminosity of the
LHC, could be observed. The number of v, and v, interactions will be a factor
of 10 higher. This demonstrates the possibility of a high energy neutrino physics
program at the LHC (and possibly also at the SSC) that would include a direct
observation of the yet unseen tau neutrino.

CERN-TH 6452
IFAE-92/001
April 1992



Y} jo ureyo o3us 5Yj 03 IP[IWIS 3q P[NOYS )B)S [RUY Y3 Ul SUOIPERY JO SUTRYD OM} Y}
jo ey el -8 jo wreiSerp [eoupurAd oY) A[[edl}asA 20[s 0} paimbar symd omy Iy
s9yRIjSN OrgM ‘pT 'sSif ur se sSulIys om} Jo uUOlEULIO) 23 03 Surpes| ‘yrenb 2dusres e
0y pasoddo se ‘poSueyox> are suon[3 snolrea o duo ‘3sed [edLpuNAd 2y3 ul o1 g wt
parensnt se ‘opnjrdure Surisyyeds d1ysRAUL AU} JO )v)S [euy Y3 ul sreadde ad£) Suus
-Iojod 23 Jo uoryein3yuod dSurs & ased reue[d ay3 U] ‘sawr03aler) 9889y jueurmopqns
03 Surpuodsa1100 pue suoipey Surplfoa 3y} o syIrenb 33us[eA 373 Jo SWOS Jo UoNER[YIUIUR
oy} Surajoaut ‘q[ -S4 Jo oseo reuerd oy} jo UOHEOYIpOW @ st 51n3d1d SIYY, “UoISWIO] a[3uis
® Jo o3ueyox a3 03 spuodsa1zed 1puNAd Yoy “e] Bif ul umoys adfy  Teourpurdd, o3
jo surexSerp Suwayjeds premio} oYy Sunynd, £q paquossp st sai81oua y3Iy pur djeIspowr
ye suozpey jo wonpnpoid oy} Jo Y[nq oY} ey} st WSOHD 9y} jo aIngord dlseq ayf,

-uor3oaI1p premioj a3 ut sopnyrdwe Lreuidewn pue
[e1 Surpuodsa1I0d 31 Jo O11RI 3Y} PUB SUOI}IIS-$S0ID AISE[ Jo 2UaPUIAaP } Y3 ‘02173
suorjerasp pue Sumess QN Y} ‘SUCIINQIIISIP WINJUSWOW [RUIPN}LIUO] ‘SINOARY JUSIIYIP
103 suonnqustp Ayodymu pue Loydymu sprred Suipnyout ‘suoisI[0d sNIPNU-UOIPRY
pue uUoIpey-uoIpey ul suoipey jo uoronpord s(dn[nu oYy sizjeurered may 4194 Jo SUIISY
Ul pue [rejop jeaid Ul 9QUISIP 0} PIST 3q Ued [3pouw A} ‘[o1] suorjeorjdde juejrodun
o130 Suomy ‘sBuurys uonig-yrenb jo e} pue uononpoid 3y} Jo pur SUOKOLIANUL yrenb jo
a1njo1d swry-a0eds 9juyap e 03 puodsa1z0d uoisuedxa m N/1 21 jo sydead a3 ‘WSO 213
u] *suorjoeal ormoIpey jo [ppow Juinys oy3 pue [6 ‘g] soarwreuLpoworyd wnjuenb jo (sanoaepy
yaenb jo raquinu oy} /)7 Yjim) uorsuedxsd IN/1 reo18ojodoy oy uwo paseq st 3] ‘sessedoxd
uorpey Jo uorydudsap ay3 o3 yoeoidde ppowr-uoyred aaneqinied-uou e st WSHY YT,

[PPOIN Sulljg uonin JIend oYL g

-9 UOI}03G UL SUOISTI[IUOD INO juasald sp\ *julod UOIDBINUL 3Y) WOIL W (0] SIOW © ‘OHT
a1} Jo uworyas jySrerjs 3uof ayj ul 3y 0} pauSisap 1010919p [[RWS I19YjRI ® Ul SUOI}ORIJUL
ouuymau Jo IaquInu pa3o3dxa 91} 24ndwIod Pue UCHIIPAP “4 JO INSSL 3T} G UOI}DIG UY SSTOSIP
£pouq am ‘quaurizodxa ue yons jo £31[1qIsea) 3y} I0J INOARY ® 9AI3 0} Iaplo U] ‘§ UOIAG
ur payndwiod a1e ‘SUOISI[[0d UIRd]-UIR3q pU? je81e}-paxy ul Yjoq ‘OSS pue DHT Y3 1®
SOXN OULIINAU P330adXd Y, g UOI}DIG UL SSTUOSIP dM IUURW Y} Ul ‘sasseUI JUSISYIp JO
suozpey jo uorpnpoid 2y} 0] suoynquysip Td oBerosr U0 vyep d[qe[reAr 2y} Juryy Aq
paurejqo a1e siojowrered oYyJ, ‘sojel Surjunod ouwynau 1oy suoryejdadxs oYy z1wissad
0} jueswr pue [)] [Ppour [edrwreuULpourIal} s,uropa8e]] uo paseq ‘sino jo uoljezirjowrered
reourdws ue uo £[21 om pue ‘suorynquystp Td o uorjdiIdsop & 0} pApUI}X? Udaq 194 jou sey
WSO 214, "popaau st sopnred [mynesq pue pawreyd Jo SUOHNQLIISIP Td a3y Jo A310us
[} TOTIM[OAD Y3} 10} uoypdIpaid = ‘sardrous pa1ojdxaun je saxny oulrynau jndwod of,

“94GT 03 G JO [9A3] Y3} & AUO SI SN 0} }SIIAYUL JO $3yRI UOIJIRIIIUL OULIINIU 33 0}
worponpoid £jnesq Jo UOIINQIIIUOD Y3} Jnq ‘35ED SIY} UL SNOLIIS SIOUT ST suoro1paid epour
513 jo Ajurejraoun Y[, "SUOSIW [NIIjneaq JO UoIINPoId Y} 10§ SUOI}IIS-SSOID WSOHD =11
9}e[mOTed OS[e 9A\ 9IS JUBRAS[AI I ey} S2131aUa YS1Y oY) 03 paje[odeiixa pue viep Sunyst
-xa yyim paredwos ‘pajndurod s1e uorponpord UOSIUL PIULIRYD I0] SUOHINGLIISIP WINJUIUIOT
[eUIpn3ISuC] pue SUONIS-SSOID ‘g UOIFOIG Ul 0s[y "sjuaipardur jndut syt jo A3prduts pue
23se} poo3 ay3 pue sseddnus Tedrjoeld sy woiy padpnl 2q 0y st ‘adwar 19Yyj0 Lue jo jeyy se
‘onea Surwoapal s3] snMO[ed u0a8FY pue sotureufp Suirys QDY ‘seapt [pPpowr uojred

-yzenb jo uinod-jod ® st 31 ‘1oyjey °ssjdpumnd 3s1y woxy Juwmorpoy Apjjims L1097, & j0U
ST ‘g WOI}D9G UL JUSUIUTRIUOD-J[3S JO 9Yes 2y} 10} M31Ad1 APAUq oM PIYM ‘WSHD YT,

*$21815UD 3)2I9POUI pUT MO[ PII0[dX3 31} }® SUOSIW PIWIRYD
jo uorjonpoid aYj L[eyenbape oquISIp 0} UmOYS WIIQ SBY 31 pue ‘syrenb s pue p‘n Jydy
Sururejuos suozpey jo uoronpoid a1y 0} ssedons Suizewre Yym pardde ussq sey yoeordde
stqy, ‘(ureIay) s30wa1ajar pur mo[Rq [o7] 99s) WSOHD ‘PPOI Sulng uon(n yrend) oy
‘sassa001d wozpey jo uorydudsap Y3 03 yoroidde O saryeqinjzad-uou v Juisn sopured
[Jiyneaq pUER PIWIRYD IO} SUOI}3S-ss0Id mononpold 2y} 2je[mored am iaded siyy uy

i
03 pajoadxa st DY) 2a11eqINYIad URIAYM U031 ' {(A9D) | ~ Td ) WINJUSWIOW 3SIOASTET)

[rews e A[urewr paonpoid a1e suoipey I2YSY Se [[PM se saprjred paurreyd :pmoys Aoy
se ‘A[rejusmuradxa paurejqo Isoyj woly Afjuedsyrudis IYIp sspiIed pawreyd jo woynquy
-SIp WNjuaWoW-[euIpn}iSuo| pue UOI}d3s-ss01d uonjonpoid [ejo) pajenored Lpanyeqinizad
a1, *[9] uoryenyis ayy saoxdwi oy readde o ur syopIo Surseardul 03 suolye(nded Y3noyIre
‘eyep 9y} 2qQUIDSIP O} S[IR] SUOISI[0d UoIpey-uolpey ul s3ijred pawreyd jo uoronpord
27} [rejop UL 3jeMO[Ed 03 Spoyjew dapeqinyiad smoofeue jo asn oYy ‘Ajqepuessiapup)
-soporjaed pawreypd jo uondnpordorjds[s pue uordnpordojoyd ayy uo ([g] wr smotaaz oYy
93s) ®ep [ejuowLAdxe oY Jo wondudsep poo8 fjirey e sopraord O dAlyeqInjIdg

-auary £edap
o}SLIRJORIRYD 1Y} 2I0J9q [[?M JdYjoue Io jusuodwod ISpH[ed uo 31q saprired asayj jo
15O}y ‘suozadfy pue suoey ‘suord jo s£edop 9Y} WOI} SIXNY OULINIU 0} UOINQLIIUOD [F]
[rews £parye(a1 oYy jnoySnoryy 123135u [reys ap ‘(suojord A9J, 0g X g ‘weaq-ureaq HSS)
ASL 0°0 = §/* pue ‘(suojoxd A3], g x § ‘wreaq-wreaq HHT) ASL 0°91 = §/* (328123 paxy
® uo suojoxd A3T, 0Z ‘OSS) AD L'L6T = 5/ ‘(3081e} paxy ® uo suojord A7, 8 ‘OHT) A°D
2'€g1 = §/¢ APwren ‘sor310uUd SseW-JO-I2JUID INOY JB SIXUY *a pue “n ‘>a 3yndwod [reys
am ‘snyJ, ‘dunp weaq pajedIpap ' ul Io siodelds-ureaq Ul dURISUL 10} ‘sIUI[IDR] 3SOY}
ye suolsi[od 32812}-paxy ut paonpoid 3q ose ued sarjradoid s[qeredwod jo swreaq Ledop
-}duIo1j ‘SINOARY SNOLIRA 3} JO SUIRS] OULIJNIUIJUR PUR OULIJNIU PajRWI[0d A[[eInjeu pue
asuajur 2jeIoua8 £)gVproavun SISPI[Od UOIPRY SININ] e SUO}IRIIUI WEI]-Wesq Y],

*so1319ua
y3rq L1094 ye uorjonpoad £3neaq pue wreyd (7d) wnjusWOUI ISIFASUBI} MO[ SIGLIISIP FB}
[Ppow ® 3A®Y 0} AIRSSIDAU SI I ‘oIe swesq “1 JuURNSAI Y} PIJRUIOD PUBR ISUJUL MOY
9JRUII}SD O, "SOULIINAU Ne) JO 0INOS ® 3q [[i4 ‘suosowr °( A[re[monred ‘soprjred asayf],
*SI9pI[[02 UWoIpeY 2INjNJ Jo snuoq 93] ® are sapired [njiynesq pue pawreyd Jurfessp
-jse] Jo sureaq pajemMI[od ‘@sudjul ‘[p] -Jo1 ur jno pajuiod se ‘ng -suorjeqwso *a-"a jo
£yqqssod a3 uo ‘sere ‘A[21 03 da®y [g ‘g ‘] sounnau ne} 24195q0 0} Sui£1} sjuauairadxa
JU9SeIJ ‘2jeIAUIS 0} JMOYYIP SIOW IIe SUIRI] “71 ISUIJUT ‘sanyI[Ide] juasaxd e paonpoid
£ysnordoo soprjred jo sAedsp 2} WOIJ SUI0d YDIYM ‘SUIRIq OUMINAU "2 pue >1 ayru()

-aurty 951y 3y} 10 A[qewrnsaid ‘outInau nej SYj Jo UOIJRAIISGO JODIIP
o} Surpnpur urexSoxd so1sfyd ouwynou you e 3[qissod 3 rwW OS[e P[ROd SISPI[0 dures Y}
‘A[qexreuray “DSS Y3 pue DH'TT 243 3@ 10} PaydIeas aq 0} [PPON pIepuri§ 3y} Jo s}d0[q
Surp[ing om} 3Yj Se pIUOHUSW A[LIRWO}SND dIe jrenb doj oYy pue sieress Arejuawrs[y

uorponpoajuy [



®»yep [ejUsUILIadXa 901808 Y} [[24 3)Inb sqLIISIP OS[e 3] *Sureds QN WO} SUOIJRIASPD 3}
Se ons »jRp Y3} JO S2INJE3] I3Y}0 puUR sUOUNQUISIp fyordynu ‘e1joads A pue z ‘suordas
-sso12 uo [p1 ‘0] =yep Sunsmxe ay3 Surure[dxs ui [nyssad0ns aj3mb uwasq sey WSHO YL

‘[£1] ‘o1 ut waAIS a1e sonyes 1ajewrered oY jo [[e pue suonouUN} uoryejuswiBely Jo ysy
3 24, *[61] §°0 ~ Y pue uosour paurreyd 3y} £q pauied £3819ud Jo uOIIRI} 3Y} ST 2 I

(s) .?u..¢~+<+su|? —Dg®= +MQ
‘uosaw (7 ® Ojul ureyd yIenb-n 3y} jo uoyejuswFely (pornoaejun) a1} 10§ A[YM

(2) (20 + Dysoo(z — T)g? = g0

:oA®Y
am souejsur Iof ‘(g -Bi] 99s ‘uorjejuowdel) PaINOAR]) SUOSIWI ((J O3UL UTRYd yrenb-n ayy
jo uoryejuswSel) oy} 104 g ‘SIJ Ul PayRIjSn se ‘suoryeIn8yuod jrenb snowrea are 319y}
YOTYM 0] ‘suosaul-(7 OJUI sureyd (j{zenbip) yjzenb snowrea jo woyejusWSeI} 3} IPISUO)

‘sanjiqiqissod Jo wnijoads INo Jo saWIIFXD
oy} Suruysp se sanfea aarjeqinyzed pue Iedur Sy} ISPISUOD [[RYS I *[g1] resur-uou
£[8uo13s oq p[noys £10309(e1} 3y} pue ( ~ "0 s8I SIYY U] ‘@pd uo A105y3 uoryeqinyiad
£q paye)orp are £10303(e1y ¢ 3y Jo s1ajourered oy oY) pesoddns aq L=ur 31 ‘puey 19Y30 3}
uQ 'g'g— ~ ™o ydsorejur syt pue A3 £€°0 ~ ™o st 10393021} ¢t 2Y3 Jo ados oY} ‘sajeys
(001g)-1 pue (g58€)X 4 g 243 Jo sossewr Y} woy ‘usy) ‘oyerousfop-odurydx> pue IedUl
ar1e sauojoalel) 20 3y ‘syrenb jy3i jo ased oY} UL ST ‘yey} SOWINSSE JUO J] UOI}RULIOJUL
[eourduIa j0311p OU dARY M YIIYM UO — £10y09(1) 2889y 20 ay3 jo jdadIdjul Yy — ™0 £q

1 « 2z Se POUIWIIA}OP SI SUOSIW PIWIRYD OUL UOTIUNY uorjejuswSery WSOHY YT,

‘[21) "7o1 ut wsAI3
ore s1ojowrered snowrea 1Y} Jo sonfes o pue (1z),f suorouny oy Jo si j[dwod ¥

A@V .~IE+ZGNIZGA~H - Av:duﬁﬂﬁ.vao = Aﬁa—SVu\

‘sidurexs 104 -sojod 2880y umouy jo ‘g'g— ~ No‘gQ ~ ¥o sydanIagur
9y} JO. SWIId} UI USYILIM 3¢ UBD (syzenbip) syrenb ayy jo ('z),f suonduny uoynquysIp
Y], ‘SMIpRI DUOIPEY ISISAUI UR JO I9PIO Y} JO SIASUBRI) WMUSUIOUL JO S[IS (PO
-uoyred  aareu, oyj o} puodsariod (sjrediajunod Suuayyeds-oryseaul-doap I2YY JO MI1A JO
jutod 9y3} wroj) p[nosm ,f SUOIOUN] 2INJPNIYS YT, 2 £819ud> [eUOI}ORI} JO UOIPEY B OJUI
ureyd yienb oy} jo wonouny wonejuswSery oy st (z)!q pue ‘suorpey Suryerdjul 3y} jo
iz £810us 9y} Jo uUOIPRI} ® Suraey ‘2 yrenb jo wonduUN} 3IMJONIS Y} St ?:sv..% EXELFN

1z Fr
3 t (3¢ 1 = (Fz)
(@) (=) a@ e [=(Faa
uayy are (Fx)ty suorjouny ayf,

Tz

1l

(2] EIAALTA
zF 2+ Lefe/1

Fz

2Iaym

€

(¢) (C)g (te)™a (1 - u)e
+ (2t (c2) + (2)u(te)d)ge = (2'5)qP

oM wed om ‘(suorpey pawireyd onpoid 0} uorjoriajur dd) su o jsa1ayul
jo ased 9y} U] ‘y UOIpeY 3y} ojul syrenbip pue syrenb oy3 jo A_a\nviaﬁ suoInquysp
uoryejuowISel} oY) YHM ‘ (pp)sf ‘SUOIPERY Suprod a1} ut suorjouUNy uolNquUysip yIenbip pue
j2enb 573} JO UOIIN[0AUOD ® SB US})LM 3q UL SUOMOUN] ISAYT, *ssaoo1d ureyd-ug 9y} U
y woipeyq 3y} Jo £ Lypides 1940 SEONQIISIP oY} (fi‘s)yp suorduNy Y} SA[OAUI SUOIIIS
-8501> [erjURley([ ‘ASISUS [jIM TOIFODS $50I0 dd [30} I} JO IUSPUIASP Y} MOYS M T
‘814 uy *[01 ‘17] W paurejqo usaq aaey (5)“0 10} suorssardxo Iy, ‘sure1Serp Iopurfs-u
j0 Suryyno oy wt Burreadde sureyd ug Y3 Bunpord 10 UCIIS-5S0ID IT) (s)“o yym pue

§
n\.u\siaa\,n,m%m =z

s
(2) .mm = =z
(M —g) [
(ld+g) "1 —
SUOIJIUYSP [RUOIJUIAUOD SY} YILM
R\ u - — T &nﬁ
(1) (Beo)peyo X = Tdp /
_, - fr_
WP yPP

st AﬁmUHQJu S90U3Iajal
pue —N.Z OOwV Y uoipey e jo ﬂomauﬁﬁo.ﬂ& 2y} 10§ UO1)I3S-SSOID IAIST[OUL Y} SWOU 2y} uy

*POAISSUOD 9I® ‘SIOqUINU wWnjuenb Inoaey 19Y30
oy} pue ssousluells se [[Pm SE ‘so81RYy> UOAIRQ PUR D1I309 Y} ‘sBuuys yrenbyue-yrenb
pue yienbip-yrenb jo uonejuswdely jo ased Y} U ‘uoyppe uj ‘suolpey AIepuodas ojul
syzenbip pue syrenb jo uorejuswdel] jo §9859201d UI PIAISSUOD OS[R SI WINJUIWOUL YT,
‘uoxpey Sy} Jo WRjUIWOW 3y} 0} [enbd sI UoIpeY ® JO SJUININSUCD Y3 [[e Jo BjUIWOW
13 Jo wms a1y ‘o[dwexd 10 ‘SME[ UOLBAISSUOD JURAS[SI 3Y} @ SIYSIjes [opoul 23 S10%®
-10ua8 spnIed, 19Y}0 0} UOIOUIISIPRIFUOD U "SINOIABYD] s1j03dukse omy ayj jo jonpoid
oy} :uorjejodiajur psordurts 9yj £q Z 2jelpaulIajul je pue ‘anotaryaq ojojdurfse 383y
Surpuodso1100 oY} £q [[T] spWI [ « T pue Q ¢~ T (s1qetrea weuruks) Y} Ul PIUTUIIANAP
5Ie SUOIOUNJ 352U} [[e YRy} pawnsse sI } ‘WSOHY Y} U] "PIPISU OS[E 318 suolouny uony
-ejuowigery pue aImjdnIys yrenbip oy} ‘suotsiod dd yiim ‘[eys om se ‘urreop uj ‘suoipey
Arepuoodas ojul sylenb aseyy Jo suorjouny uorjejuswiSely oY) se [[oM se ‘suolpey Surpi(od
a3 ut (sSuiays oY) Jo spud ayy) syIenb  passaIp,, Y} JO SUOLDIUN] UCLINGIIISIP Y3 MOUY 03
£1essaoou st 31 ‘soporyied Arepuodss jo uorjonpoid 9y} I0f SUOIIOIS-SSOID 9Y3 23R[NO[EI OF,

‘suorpey 3uIprod Y3}
Jo £>UaN3I}SUODd IOUS[RA-UOU SY} UWIOI} j[nsad sassaoo1d UrePHNUI I0 UoIdwodij[nul MOy

soyenjsnyq A[joumons o] 213y -uoisuedxa IN/1 2y3 jo sur1ay aa159001s 3y} 03 puodssizod
sureaerp uozawod-1y[nJy "ABI19UD YIIM SISBIIIUL DUBAI[I ASOYM ssaoo1d e ‘puueyd } Y}
Ul SUOIUIOJ TRIDAIS JO 93URYIXD Y} Y}Im S[eoPp OS[e WSOH® a4L, "q1 "Siq ur ased reued



9

Og
A| m&v 9+2=
o\ §
:£q waAId st (pauaduod st sd1sAyd ouurynau se
e} s® ‘o010 oysrunsssad &) s91815US pato[dxa oY) sa0qe jse} saseandut (Td) YoM 10} 3y
s[qeuosea: y *(¢),[ suorouny [ew; snowrea 10§ ‘suojoidijue pue suoey ‘suoid padreyd jo urny
-UAWIOUI 35I9ASURI) 35RI2AR 51} UO BJRp SUIISIXD Y} P33} oARY oM UOIssaIdXd 1Y} GHM

(® wppi o

cg 9 lw 0 —

6 & op

:£815u5 SSRUI-JO-217U3D 3} UO A[IAISN[IXD

Surpuadop  omjeiaduray, ] PUe ° SSEW ISIDASURL}, oY} L + d N = Zw g g/ lw

ut Terjuenodxa A[[erjuasse are suoynquysip Td oY) [Ppouwr SN} U] °sIojeloqe[od pue 1]

uiopaSe £q pajeioqe se ‘[zg] rmisy pue [1g] 2ddoy] Jo [Ppowt [edtureuLpowIay) [edisse

a1y jdope am ‘so1sAyd ouUMYNIU 03 3SIIVIUL JO SIUOD PIeMIEq-PIEMIO} I} Ul W SSRW JO
sopuyred jo worjonpord 2y} 10} SUCHNQU)SIP WNIUSUIOWS ISIIASURI} I} 2GUISIP O,

*90Is I9YjRl 3I® BYRp Y} so[olpred pawreyd
10} jnq ‘sopowr ureaq-wreaq OGS 10 DHT Y3 Jo asoyy Yjim paredwiod soifroua [rews oy
urejzod ejep [ejuswiadxs JuaIIND Op £[Uo jou puy ‘suolpey padnpoxd ay3 jo wmijdads
wnjuswow 9s19asuel} a3 Suryorpaid Jo jutod oYy 03 pado[easp uaeq jou sey WSHY YT,

s9[oIjIRJ pauwiIey))
JO uonnqLI)si( UWINJUSWOJN dsIdAsued], 9YJ, ¢

~dpay Aquo wed 31 pue ‘41 8uryosySou dn pua [im am ‘wajqord snouds e jouU st
(souspyuod sures ay3 Yjum) A[[ea1}2109Y3 2[qe}2Ipaid jou SI XNy padnpul-g 343 yeq], "OSS
a3 pue DH'T °Y3 e peonpoid sapryred-powireys a3 jo Lessp jdwoid oYy £q paonpoird
Xnj ouujnau 9y3 jo uorpe[nores e d[qssod sayewr WSHY YL “uonedynsnl resnasrosys
a1} ‘yses jou ‘pue srojowrered jndur oyj ‘sHMSSI Y} UI SIIJUIRIIDUN IoSTe| YoNuI Ym
gSnoyje ‘uorjonpoid Ajneaq aquosap o} pardde aq osfe ued 3] ‘s’BIouUd d[qe[resr Y}
[Te e uoronpoid wireyd UO BYRP JUIII Y} [[B PUT SUOIIORIINUL DIUOIPRY JO SIINYRS] JO
IoquInu A1ss21dUIL Ue [[oM SIQUIISIP §] "SISJSURI} WINJUSWIOUI jsapout e uotjonpoid wireys
2qIIosap 0} J[qe[rear S[00} Y} Jo AIojorisiyes jsowr Yy SL WSO Yy ‘ozlrewrwins of,

‘uorynquystp £815U5 133J0S © SBY OS[E UOI}O9S-SS0ID IAYSIY oY} Ym
[PPoW oY} ‘suOrjdRIDIUI OULIINIU Iof worjoipaid oYy Ul paseld A[a8re] are SAIUSIAYIP Y3
SUOSSUI PAWIIRYD I0] Sy °PII3PISU0D SIFIAUI SSBUI-JO-213UD INOY Y} je UOYNQUYSIP Z , g
potorpaxd oYy moys om  “S1q U] *Lo Jo sonfea 353Y3 10} UMOYS ST £310Ua Y31 (¢q)0 UoIIIs
-$5010 [290% 93 JO UOIIN[0AD 3} 10] uordrpard WSHY a3 9 1y uf "A[2anadsal ‘A10100(e1y
Ieour-uou o Ieaur| e Jo a5ed Y} 0] () 10 g— = Lo ayey am [gT] ‘Jo1 Bumoriog *(G166)X pue
(£200T) X “(09%6)J, 25e> SIY} UI ‘S9DURUOSAI 3Y} UIOI} PAJINIJSUOIT 3G Ued £10153(®1} Tesur
® Jo s1ojowrered 1) [ensn sy “™o Jo yeyj} uey) LJurelIadun Ia3re[ UaAd ue sey L10109fery
5885y uosow-mnynmeaq oYy jo Lo jdaorsjur oy3 jey} st welqoid [edrjoerd su(y -Ayneaq
jo uorponpord ay3} 2quosop 0} (PISnqe JRYMIWOS I0) Pasn 2q os[e ued WSHH L

.wvwm.nvdv SSBUI-JO-21}Uad JueA9[21 INOY 9} jB SuoIInNquI}sIp T

snouea 373 10§ (0 = *0 I0]) suonorpaid [9pOW Y} MOYS IM URIIYM ‘g “S1j Ul pajexsyy
TOM|Se] 21JRIDOWSP-INOARY Y} Ul 9ARY3q 0} pajorpaid are (*( Surpnpour) sUOI}IIS-5501D
TOSWI-PULIRYD [ENPIATPUL 97} (SOpow weaq-wreaq HSS 10 DHT) £810ua Y31y £124 Jo jruny
9y} Ur pue T MO[ LI94 j® A[RIUASS? SIND00 AFI2US YjLM SUOI}IIS-SSOID JO ISBIIOUI 33 Ing
‘s pessazddns azowr 29q 03 pa3oadxa st ‘paonpoid aq 03 seq Ureyd> §¢ [RUOIJIPPR TR 313YM
‘2d Jo uononpoxd a4y, *,( PuUe ((J 10} URY} _(J PUR ,( IO} SUOI}DIS-S50ID 1931e] pue
wnijoads 1aprey e $399dXa 3UO ‘9INjed] JURUIWIOP B SIINJISUED 103> JIenb-juenirysuod
«SUIpes], 3Y3 I "3 PUR o ‘o ‘5@ S2IRIS SAISU[IXD JUISYIP 2Y} IO SUOLNQIISIP &
pUe suor}d9s-ssoId 2Y} Jo £315ud YjM WOIN[0Ad 3Yj suIeduod jurod Buyserur wy

*suonarpard [opowr o) Y3 woronpoid spiyred-pawIeyd 0§ SUOIIIS-SSOID [@30}
poinseawr 9y aredurod am T 9]qe], U] ‘0 Jo INJeA 9y} 03 JAI}ISUISUL 93mb ore suondeILyUL
OULIINAU JO ISqUINE 2Y) Iof suorporpaid ay3 ‘A31ous yjm resury L[gSnor st woryds-ssord
UOI}0RISIUL OULINIU Y} IDUIS ‘SNYJ, "3032 Z-mo] ® A[jueurmopad st £313us Yjm uorydas
-$50I> 9} Jo aseaIdur pajorpaid oy} moy sajersn[t aInSy oy, *) "Sif Ul UMOYS 3Iv HGS
PUR DH'T Y} ¥® }SII2JUI Jo SAZIOUI SSRUWI-JO-2IJUAD INOJ Y} }@ SUOSIW °(] JO SUOLNquU)sIp
z 91} 10] suorpdIpaid 3YJ, 0 UO juUreIISWOD [NJISN B JORIJXD 0} SUO MO[[R JOU S0P A0
0£9 = §/0 ye JUIWLINSEIW UOI}09S-SSOID WIIRYD 2} UL J0110 S3Te[ 3y} ‘Ajpjyeunyiofu() g 03
2502 1030%] ® Aq ISYIp Z°g Pue () = ™ 10} suorjdrpaxd ay3 ‘sordidus YISy 3y ‘sjusmwadxe
OFAT P23 3} JO SJUSWIINSLIW Y} Yjim paredwod pue umoys st £310u3 Yy (g Q)2
UOI}03S-SS0ID [e30} 3} JO WOIIN[OAD 3Y3 0] uorpdrpard WSHY 43 9 314 uy “#o Jo u.o_.:.g
q10q Y}M PIqUDISIp [[PM A[Ire} ore ejep oY} ‘urely -suondrpaid [apour 9y} YjIm Ioyjadoy
[6T] SAWN-DIAT £q painsesur suosswr (7 Jo eI30ads SAISN[DUL 273} moys am ¢ ‘S uf

‘Teqiuris £19A 91® 0 Jo sanfea a[qissod om} Y3 10} WSHY Y3 jo suorjorpard
oY} 1oy} smoys  aMBL " 1RY} O} SANRPI yyp_un (T — ) ~ 1039¥] ® £q passexddns
st (o'g 81q 99s) wononpoid (g 1o} uorjouny uorejuswSel; oY} WSHO Y3 ul ‘suojord
Surpiqiod 31} Jo syienb n Surpes] ayj wo £[30511p paonpord 9q Ued UOSIW ISUII0) Y3 IDUIS
‘(on),(1 weyy wnipads 19pIRYy ® SaRY 0} (2n),(J 302dxa pmom am £315ua mo] (L[2Arye[a1)
ye suorpoeIajui dd ur Jey) I0TJON "JUSUISINSEIW 3Y} U0 Kjurejrsoun jo 201mos juejrodut
ue paonpoIjut saYePIpUBd (T 7T PUR o 6G Y3 YIM paredwiod uonnquysip T prey e Yiim
sfeoop snondiqure 7/ 7 9T Jo uU)SIX2 3y} :UoyRIYLUPL dP1Ied prq Jo jmsaI 2y} 3q
weo styy [g1] *Jo1 wi ymo pajutod sy “suorjoipaid [ppour o3 ueyj (19330s) Ieprey Appuesyrusis
are suoynqIISIp (7)o UO BYeP Y3 o[Ym ‘A103Y) oY) Aq PIQUISIP [[2M dIe SUOSIUI (T
Ppa81eyD 37} I0] SUOI}IIS-§S0Id Y, "g'g = 0 pue ( = P 10} suorrpard WSHY 943 YA
wayy sredwod pue [g7] ‘SHA-DAT £q paInseswr suossw (] JUIISYIp 3y o (zp/opz
W10} JUBLIRAUT 97} Ul PassardXa) SUOI}IIS-SSOID [elUSIYIP Y3 Moys am § 31 uf

"12p[0d dd NYHD 343 U (A2D 2-6°0)
Td mo[ A[Arye[aI Jo suo1323[3 jdwoid jo worjonpod oYy Suunsesw £q paurejqo usaq sey
‘APD 089 = s/ ‘[og] £319us ySIq ye wononpord wireyd uo vjEp A[UO YT, ‘A3 §'8E
= g/M ye [§1] suotsyod dd ur suosowr (7 jo uoronpoid SAISMPUL 33 PaAIISqO UOTjRIOqR[[0D
SAW-OGAT 213 2[4 ‘A2D ¥°Lg = 8/ ve [81 ‘41] suosqoo dd ur uononpord uossw
-powxreyd (, ‘\@ ‘- ‘ +() PAISNPXD PUR SAISRIIUL 5Y) PUR ADD gHg = §/* 1e suoisijod
[917] dx ur uonponpoxd wosswr pawreyd SAISMUL 33 parnsesur sey dnoid SHA-DIAT YL
‘suorjeIoqe[0d DJW-OgHT 24 Pue SHA-OAHT 243 £q paurejqo usaq aaey uorjonpoid
UOSSUI pIwIIeyd U0 ®)ep I[qeI[PI jSOW pue jsouedP Y], °[¢T ‘¢T] uorponpord wreys uo



8

Apreou ore x93104 Arewruad 2y} oy 353dsa1 Yym (%08 onye: Sunpuelq Yym ‘Y + spnred
pa81eyd [ « 1 A»03p 3y} ur padnpoid yoelj ® Jo) 1vjowmrered joeduir 9SIdASURI} IY)
pue g38us] £edap 9sI9ASURI} oY) ‘Ismmirersuo)) ‘wnipads £319ud a1 IpIM Y3 Jo IsNEIAq
uonnqu3sIp peolq ® sey y3Sus] £2dop sry], ‘Surkeosp a10§5q (urd T Jo I9pio 33 Jo) duURYSIP
3[qeIopIsuod ® AP resusd ur [m s,. paonpoid ay3 yeyy 30w} oY) ojdxa o3 st Lyqqussod
351y y °sanbruydsy Jo L3oures e uo paseq aq Lew ssS1sus YSiy je <4 Jo U0 YT,

s98103 (DSS) OHT 7* Pes
pue umouy [jom are senbruyoey syJ, ‘uojda] palreyd 2y} Jo uUOIRAIISGO Y} UO ‘81039339p
juasard ur se ‘paseq 3q [[IM SHUIA3 jUSIIND-padreyd "4 pue 21 Jo UONEIYHUIPI YT,

‘paSesiaus
£]qeAreOUO0d 9q pmod sdn-jas Teyruais 3IaYM ‘HGS 9Y3 I0] sIaqunu A3 os[e am ssauaja[d
-wod 104 °soyel uoljdeIajul-oulynau Surpuodsaiiod ayj andwod pue HHT Y3 3 sdn-jos
Tesuswradxs jo saydurexs oywads 15pisuod am suolje[nO[ed dA0qe 373 Jo uorjesidde uwe sy

DH'T @Y} je sjuswiriadxy ourIjnapN aqissod g

*30%} snotaqo A[pajjrwpe ue ‘suo rewrydo a7y shempe
SI 1030939p moireu pue Juo[ ® ‘3ySom paxy e Io} pue ‘satd1aus [fe je Jng PISIIOUL S
£310u> uorsifiod Tejuared oY) se ‘yusuodwos s[3ue-38re] £3159uUa-MO[ 3y} 0} }SOf SI SOULIINAU
Jo uorpoeyy SulseaIoul ue pue ‘z Mmo[ je A[UrRUI SINJDO SUOI}D3S-S50ID Uolonpord-wreyd ut
asu pajorpaid ayy ‘os[y U0 PIjdIIIsIIUN Y} Ueyj I9prey ApjweoymuSis LIoA souurjnau
Surjoerajut Jo wnijoads oY) ayewr A319U5 YM JeduT] ATY3NOI SIB SUOIIIS-SSOID OULINIU
3} JeY} PUR SOUO PIEMIO] S} 9q 0} PUI} SOUMINAU 21}a813ud Y3 jeyy s30e] oyJ, *(perw
) 92IS 9SI9ASURI) [RIPRI PIUOIJUSWAIONE 3Y} JO 1030939P ® UI PIjORISIUI SUIARY SOULIINAU
Jo uoyynquysip £319us 3y} seyeysny[t arny sy} ut jo[d pirny} ayJ, 'so[SUr UOISSIWD I3A0
pare1dajur ‘worynquysip £310ua 119y} SB [[oM S ‘SUOIJIRISJUI Uredq-wreaq DT ur peanpoid
sounInau ney jo spdue snsiaa £813us jo jo[d 1933e0s ayy g1 St ur ajersuyr am ‘asuodsar
197y 10§ Buras) ® 2a18 0], ‘(s)wreaq ouwrynou 3y} jo peiw g (pud wreanys dn IRY) je)
Surpuajqns Ajrerpel s1035333p jo sajdurexs oyads SWOS SSNISIP IM UOIPOIS JX3U Y} U

"A813ua 19y31y 2y} e 9InjIade peIw T OI)SLIIJORIRYD B O} UMOP SMOIIRU WIEaq 3} pue
A3L 0¥ 03 91 = §/* woy 3337 28ueyo suoynqusip  pue Td pajdipaxd ay3 ‘ureSe souQ
*prIWI G'| dwros 0} }orq aInjyade ureaq oY) Sutiq o3 Suurdsuoo ‘sa1319ud I9MO[ Y} J URY)
IopimM A[qeIapisuod uonnqusip Td 9y} pue 133jos yonur 3q o} pajoipaxd st uorynquysip
T 9y} A3L 9T = §/* 1Y °I9MOIIRU ureaq oYj SOYRUWI 3S00Q BIXD I} pue I3}y paSueyd
sey Td 98eIaa® oY) {suolsqod j981e}-paxy )GS O} SIAOW JUO SB PRIW | ~ 0} SISLIIIIP 3]
*peIwI G*T JO I9PI0 3Y3 JO St SUOISI[0d HH'T }°5Te)-PaXYy WO} Weaq OULIINSU 37} Jo arnjrade
Surpio-2 33 3oy} sayediput Z] 2131 s3ue prjos 3y} Jo uordelj uaAld v SuLLA0D 1030939p
® Ul paurejqo 9q UeD S33eI UOIJORIDIUI OULIINSU Y} SUOIINQLISIP IS3Y) WIOI] “sA13I1aud
Areurpnjansuod Inoj aures 3y} 10} g1 ‘1 ur LedsIp om IIYM ‘gsoop/\p(gs02) "y st (xny
paySom-AS1ous a3 sapIsaq) 3d10ys jo Ljjuenb ay3 ‘wondarp premioy oY} Ul pajeuriod
A[eInjeu ore sweaq OULIINSU Y3} pue " U Ieduy A[YSnoI SI UOI}IIS-SSOID WOIIBRIIUL
ouwynau 3y} dug ‘(sspniednyue n9y)y 10) 1 pue ("1)% 10} pue 3s3133ul Jo s3FIoUL INOY
9y} 10} a[eds Are1jiqre ue ui (W5 /g = z) suolynquisIp “zp/ NP7z smoys T 3InBrg

‘sopour £edap
JUSISYIp 93} I0] asn om sorjel Jurydouerq 3y} smoys g 3[qe], ‘yoeoidde 1oyeyoads aareu oy

L

Jo smioy ur payndmwod are sAedap g [[e 10} soryer 3uigouelq oYy, °[9z] ur pejrodar jmsaz
oY) ‘% asn am ‘a1 « °( Kedap 273 Jo olyer Bumouelq oYy o4 *x + (,7),3 « [q pue
X + 47 « o ‘4 0y oryex Sumpoue1q sures oYy pawnsse pue ‘[¢7] X + 4.3 — (T ‘4 10}
soryer Surgoue1q parmseow Arejusmuadxa 3y pasn aa®y ap\ [}g] o[Fe) SuO pung oY)
03 3uIpI022® LB 0} PIMO[[R 219M STOSSW Padnpoid I, g PUR g SUOLIIS UL PIqUIISIP SB
suoynquystp Td pue WSHY 943 £q USAIS sUOIINQLIISIP T PUR SUOI}IIS-$SOID YIIM SUOSIW
& PUe (7 s93e19ua8 jey) weidord o[Te)) JUOIN © [jIM SUOP IIIM SUONIR[RI[Ed XN Y],

*A313u3 193re]
® 38e10a® 9y} uO sey (71) L 3y} Jo £eoap 3y} £q padnpoid ouLynAU OY} I[IYM ‘sessewr *(F
PUR L 37} UIM}IQ IDUIISYIP [[euls 313 03 Sutmo ‘A315ud mo] APANJE[AI ® SBY ;4 OULIINIU
£eo9p—*(7 3y], ‘Aedop nej juonbasqns ay3 ut 10 ‘(41L — ") *@ Y3 Jo Kedap dmoydap oYy
ut 123 paoupoid Ljsnordoo A[uo are s*a ‘suosowr aa0qe 373 [re Jo sAedap druojdaqruras o3
ur peonpoid are s”a pue s%1 aqyp\ - (7 pue +@ od 0@ -a * +@ 3o uondnpord sasnpUI
97} UO 31BIJUIDUWOD II0JI3Y} IM PUE SUoLIeq pawureyd jo Leddp pue uoyonpoid ay3 (ejep
ndut jo 3yoe| J0f) pa3oay3su osfe saey ap| ‘s8nid oYy o sjeuSew oyy ‘adid ureaq ayy Iy
£oyy 21033q £e23p sopnred asoyy jo uorioe] [rews L1924 e Luo ‘suoradfy pue suoey ‘suord
Jo £=oap 2y} 03 anp ("2 Lpjueurmop) Xnp oULIINSU 3jos KI9A A[9Alje[aI o1y Pajda[3au aaey
90\ ‘sopnred powIeYd SI SOULINAU JO 9OIMOS UTRW Y} SI0JAIAYJ, °'S3jel PIonpul-uLIeyd
37 Jo uad1ad M3] ® JO [9A3] Y3 3 A[UO S 9yel SUIJUNOD OULIINAU [RUY 37} 0} UOTNQLIUOD
IBYY, ‘WIMjUSUIOUI 3SIASURI} I[qRISPISUCD IIOY} USAIS ‘soulrnau Aedsp-Ajnesq oY) jo
TorjoRI} 99TR] ® SSIW P[NOM IIPISUOD [[BYS M JRY} IZIS ISIFASURI} JSIPOUI JO S1039339p 3}
nq ‘9[qBr8su jou st woryas-sso1d uonnpord L3neaq Sy, ‘Jno paured aq ued sfedsp
1Yy £q padmpoid sSXNp oULIINAU 24} JO SUONRMO[ERd 3Y) ‘umouy are sapunred [myyneaq
pUe POWIeYd 10} SUONNQMISIP WINJUSUIOUI-ISISASURI} PU® -[eulpnyiduo] ‘paik ayy 95uQ

sexXn[ OULIINAdN] ¥

"0SS Y3 18 9/A°D §°¢ F ¥ PU DHT Y3 32 2/AD ¢'T F ¢ 3¢ sonfea
9oy} sop1jred woj30q 104 SUOISI[Od N)SS 0] 3/ A5 g F § PUe 2/A90) [ F g st se181oua
Surprioo DHT e sepPnIed paurreyd 1oy (Td) jo suorporpaid ay3 (L) -be 03 s3y ino worg
*3AIMD uoUrwod ® ojur 981ow (Td) snotrea ayy se ‘sa1819us YS1y AI12A je jUeAI[RLII jsouIpe

sowodaq sapryred peonpord oy} jo ssewr oy, “((w)Td) snotrea ayj op os pue Apyuesymudis
#0138 0y sutdaq (5) [ ‘s 9yerpawajul 3y w uo A[uo spuadap (Td) pue juejsuod A[resrjoerd
st (#),[ s91819ua [rewss 3y ‘uMmoys os[e st 8T ‘LT ‘9T] A2D 8% = 5/ 1@ saprjred powreyd 10§
jutod eyep Surysmxa oy3} pue ‘A[parjoadsar ‘ssprired [mjymeaq pue paurreyd jo Td a8eroae
973 I0] B[NULIO] 97} JO SUONOIPaId Y} I SIAIND PI}OP pue paysep 3y} ‘[gz] 'Jo1 woij are
d pue y ‘x 10} eyep 2y} URIYM ‘0T ‘814 ur pajexsuyp st (¢ ‘w)Td) Jo Imoweyaq oy,

*pote[21100 L3uonjs 3ureq o pue q s13jurered oY)

2
q

D

‘80 F 6°S
A®D 0T X (T F6'T)
A3D 200°0 F 821°0

19 0} pUNO] JIe SJUR}SUOD ISIY} JO SIN[RA [EILISWINT Y],
*2(3/A®D) 1 st 05 pue ssewr spuIed syy jo juspuadapur ‘syueisuocd ore o pue g ‘v araym



(118

33 P7 pue £31suop o8rey oY) d ‘Tequmu s,orpeSoay aq Vyr 1o "3981e} reessost Appyew
-Iordde ur U0 SWOID3S-$501D OULINA ()() I3} IqUISIP (Z€) = 50 pue £9'g = 02 am)

(z21) .«|Eu -A®D ?..Y.ﬂ c-01 Amvmb = A?..Y.\NVEY.Q

P

*(sourepuodss 4q spew soulynsu 133j0s 23 SurposiFou aq
PmoA am spouwr dwnp-ureaq e ur) pajdaordyur ore suojord YIIYM e 39eI oY} St N7 31YM

2 & Oﬁnb 4,
(11) 9PN \. (12 = @)y g ﬂw.ww&r = "N
:st (08 sourrynau fre ‘voryew
-xoxdde poo3 e 03 ‘Yorym spremoy) sroydsrusy premio oYy ur raquinu Surpuodsaizod oy
‘opour ja8re}-paxy 3} 104 -owres 9y sI Aeodp 1 juanbasqns oy3 ul sz jo Iaquinu oYy,

4 . . .
(o1) w7 \ 1 (“r,2 — [@)yg (i@ —dd)o = “iy

:uotjejou Lioyeurjdxs-Jos
® ur ‘st araydsruroy suo ul s*1 fessp-jdwrord- g jo 1aqunu pajerfajur-ourry 2y ‘opowt
weaq-weaq oYy u] -o[dwrexs jo fem £q ‘urejqo om SIFqUINU Y} UO JUSWWOD Areurwy
-01d swios Iayo oM jnq ‘suorjewrxordde [eonjA[eue UL SI9Y [[PMP JOU [[RYS 9p\ ‘O[IE))
SJUOTY & JMOYIIM POO0}SISPUN 2q UED SO[IR)) SJUO\ INO JO SI[NSI 31} ‘Aes 0} ssa[paaN

‘1odeIds ® woiy Aeme w (O] Pajedo[ aq ued
¢W2/3 g jo Ay1suap 28e1oa® ue pue ‘w (p Jo YITuS[ ® ‘9z1s 9519ASURI} PRIUL T JO 1030949P
® jey} dwnsse [[Im am ‘ureSy -ofey wreaq oy3} 2ompaz o3 sadid wesq 3yy ur pajaesur sSnyd
Ie[nuue MO[[0Y I 1933e[ 2YJ, ‘siedeIds ureaq oYj ur paonpoid sureaq OULIINOU 92718DLDd
Jo uoryeyoldxa ay3 pue ‘381e) jal-sed payeorpap e ‘dwnp wreaq (£[3509) ® U2aM}aq St 91y
01012 2y, ‘jusuIlIadxa 3a8Ie}-paxy ® jo jey} oq pom yoreoidde jusioyrp Ioyjer y

*jutod UOI}DRISUI 27} WOIJ U
00T 3e Suneys sadid wreaq 2y} punole pue usamjdq 20eds Y} Ul PajedO] SI J1 JI SUOY H°g
10 jurod uonORILRUI BY3 WO W (G e £31ARD 9Y3} UL PayedO] SI 41 JI sU0} g9 YSom pmom
1281} s1qy ‘suorssnosip snowaid oY} woz e st sy *.u1d/3 g jo Aysusp sFerone ue YHm
pue Suo[ W (f ‘UOIIAIP PIemIo} dY} UL peiwr g SUIPUIIQNS 1039913p dUAUSS ® Jo joSIe}
2A1O® 3y} ut “a pue (1) "1 10} soyer uoypdeidjul oY) ondwod A[duls [[IMm M SIS

‘wayy ssaxddns o0} sfem 9A1j0® 93 Iou ‘spunoidoeq [enpisax oy}
[rejop Ul asATeue 0} pajduraje jo£ J0U dary 3p) POOYINOQYSISU SIY} UI PIYRIO] 1039333p
a 3[qissod e 10} parys ® ose axe sSnyd ssayy, -o[odip ! 3y} jo wresrjsumop sjusuodurod
10jeIa[200® 3y} U0 uoljelpel d[drjred-fernau oYy3 sonpaz oy pasoddns [elrejeur asusp jo
so1jouI Jo suoy Mo} ® ‘q s8nd oyy ore g1 pue 41 'sS1f Ul UmOYs OS[y 'SALEPUOISS pofreyd
piemIo} £1aA woly Surwiod punoidydeq ay3 A[snowrous Supnpal snyj ‘weaq HHT Y3
Jo yey3 asopd sa181oua o3 dn sapryred paSreyd josgap syeudew ojodip ayy, °sjusuodwod
pajuswidas A[YS1Y Jo asn 9y} pIOYe UeD JUO ‘I030919P SIY} JO IZIS [[RUIS SY} UIALL) -Iowly
-plo YSI we a1eds jou pnom sodid ureaq om3} uaaj 31 Jo SuiAl ® oyew s}radxa Iaprod
mq ‘sadid uresq punore s1030939p 3urdsny 03 pawojsnade aq jou Aewr sysIsLYd ourryna N
*81 'S14 ur umoys A[redoryewaypds se ‘sadid ureaq oyj punore pajedo[ ‘SIUSUWIA[P I9Y}0 Ym

pa3e[dwmoo 3q 03 sdeyiad ‘1032930p = jo jred [e1jusd> pourerd-suy ayj3 33ed0] 03 pasn 3q
prod uowder sy, -juiod UOIEBILGUL SY} WOIj pIemlo A[30SIIp SI pue peiwr | jo s[Sue
we 2197 spusjqns (w2 ] jnoqe) sadid ureaq omj Y3 usamyeq aoeds Lydwo oy, wd gr
£q pajeredos s3umr ur ajemoIp 0y jrede swod saey sureaq wojoid omy oYy (I Spodip
3y} 193e) juiod uonoRIGYUI BY) WO W (O] INOQE J° jey} smoys ] oS ‘DHT oY} je
sysD@ Ayqqissod stqy, jutod UOIORILNUL B} O} ISSO[D YOMUI 1039313 Y3 3y8IO] 03 IIstm
Areueny oq g3 i1 ‘rafjoue Jo Lem auo JySry L oY} Surarasqo £q 1 a7 32939p o,

*2A1803dX3 APANIqIYoid 1032239p 33re| & yons Syew p[nom sanbruydey uolERdYIIUSPL-ia
urex8-13uy oY, *(gg] 29149p ay1-Toqureyd-2qqnq I9SUSP © Y34 I0 [[] UOYI3S [edljRWAUL
I Uo130333p “2 sdeyad pnod os pue ‘uoryedol siy3 ut pansind A[uIsw aq pnoa ‘papasu
10U SI UOI}DIIPP X2319A L1BpU0d3s a1aym ‘sosAyd " pue 22 «[2UONUEGATO0d,, £315ua ySI
‘W T INOqe JO IjouWIelp 3sIoASUeI} B 2A'Y pnoys ‘juiod woroeIajuUI 9y} wolp feme w
00G dwos payedo] ‘1039339p siyy (UOIIRIIP PIRMIO] Y} UL peiw g ‘§'3) Xnp ouwujnau oy
Jo uonoery d[qeazis ® 3dedIdjuL 0} I9PIO UL JRY} SIYRIPUI g IINJL] ‘SIYDIR S IDPI[Od
a4} jo Sumuideq ay3 ye ‘sejodip Surpuaq ISIY Y} JO UIRSIISUMOP ‘[oUUN} UreW oY} 0}
juade(pe uIsA®d pajeardXd A[MAU Io JursIXo Ue sI Uolyedo] [ejudwLadxs o[qissod v ‘(62)
suoryoas jydrexss Juol-w-O¢y DU oY} jo swoayds pasodoid ayy moys am 4T -Sif up

*1032339p 3sUSP Iayyel
pue aa10® Apye[dwod & ‘HqJ, uoSre-pmbry [g7] (SYN-snIed], Ue Jo 3sn Yjim pasemyoe oq
P[nOd PoIM ‘sydel} paSreyd ¢ « L £BOOP Sy} UI UOIjeZIUOL UL dwnl = jo uoryeassqo
3Yq} 2q p[nod uolyedyjuapt L 10} Ayqiqissod Sunsarejur 1vyjouy “A)susp mof A1oa s31 st
321A3p ® YIns Jo uols1aA paue[d A[jua1imo ayj jo 28ojueApesip oy, ‘punoidydeq mof £19A
pue £>uspyye Y31y YIim Pa3oalep 3q UeD SUOIDRINUL “a 21aym ‘sueld (¥¥¢ ¥g) ayy Jo
uo13a1 97} sayedipul suy oy, “(9powr wresq-wresq) HHT Yy Je suonIRIANUI *1 pue " Iof
(¥ 47'p) jo1d 1933e0s Y3 smoys ‘(1] woiy ‘g7 2unBry ‘punoiSyoeq pue [eudis usamiaq
9)RUTWILIOSIP 0} {00} [njzamod & oxe (G “Sif ui se Yy pue lj wsamyaq) ¥ip pue (7 pue
sorud USPMIDQ) V' soSue oYy ur suornquysip JuaAL oY, *(Y7) eyueuwow uorpey ayj jo
wns 3y3 pue ‘(iy) wnjusurow uojdap oy} ‘senud JO (oueld as1aAsue1y oy ur) suonnquysip
Te3ue 5Y) ul [eudis oY} wolj sIayIp (sopryaed pawrreyo jo uononpoid () paonpuria ays)
0 # cornd SUIAI3 punoiSydeq urew oyJ, ‘jou s30p (7 « la) punoidyoeq o3 jo ymq ayy
MM (pepdd) WNIUSWOW ISI2ASURI) SUISSIW 25Ie ® SUTRIUOD (A1) — L — a) reuss ayy,
*[1] 1oyt eoryewauUD] ojduts Y3m s3uLAR 47 93 4SS pue ‘ajess [euy oyy w (14 = })
uojda] paBIeyd B YjM SJUIAD UO SNOOJ ‘L B JO YORI} Y} JO UOIJRAIISQO S} IS UED U0
‘AparyeuIayly *(s21qy Suryequmps Io uodlis) s1030939p dirys-ordrw pue (sadoosopoy sse(3)
30812} 241 Jo s1ake] SuryeuIdjE JO §SISUOD OS[R PINOD ASY, “Wedq A IY} JO UOTIIIIP Y3 U
pojusLIo (193ourerp Wl (7 3W0s Jo) S9IqY SUlYR[UDS JO SI[pUNq UO paseq 3q P[nod (guro/8
g "o'1) £ysusp ySny A[PA1ye]aa JO 51030939p pajuswides Apuy A10a ‘poedwo)) *[1g] pessnostp
u20q 2aey sanyiqissod [eI12a9G ‘paureid-suy £194 2q 03 aawy s1vjaurered joedwr asIsAswer;
JO JUSWIAINSESW 2} jB 10 SIO1}19A ATRPUOIIS JO UOIBAIISGO B} jB PAUWITe S1030939(]

*sqj8uay Ledap asiaasuery
Jo uoynquysip Y3 smoys oy 2B 's,. peonpoid oYy jo syjed 5y3 Jo uornquUysIp oY)
sMoys qpT 2n3g “ASL 9T Jo ABIouUa sseuI-JO-21jUSD ® e ‘IIPIIOd DT Y3 }° SUOISI[0d
dd ur peonpoid ureaq 2 2y} jo 2injrede [erper jo perwr g Surydedisyur 1030230p pIEMmIO)
® Ul uonpderajul Ny “1 e Aq pasnpoad s 1 3y jo wnijoads £810us a3 smoys ep 2nSiy
"$1 81 ur s3daouod asayy SjeIysI A\ ‘W (GZ JNOQE JO IN[EA UBSW B YIIM ‘JUBIIBATI



48

‘spunoI8yeq pue s10309}9p UO SUOISSNISIP I0] ©ZI0JG-M[RAR) "N PU®R
moke] DT 2y} jnoqe suorjeue(dxs jusryed siy Ioj S[epUeRdg ‘M NUERY} OSTe I "WSHD
a1} Jo sowIa}sAUI 37} 0} SN PIDNPOIJUL AO[epleY] "'y "ZOPUBUISH Ie[ld Y}im pue ‘Td uesmt
a3 Jo uoryeindwod 3y} o} yoeoidde a1y Jo Jurpue}sISPUN IMO 0} PAINQLIIU0D A[yea18 oym
RIPSRI], [PNURJY M SUOISSNOSIP [njosn Auewl pey opA “WSDHD Y3 YA SUOIIIS-550I1
waeyp a1y 2yndwod oy uresfoxd oy Sunuawraidurt yym djay 10} [endsed eUUY YUEY} I

sjuawa8pa[mouydy

*SpuUnoq 3[qRUOSEaI
UM 1030939p dAlssew ® Jo 2dud 3y doay pmod ‘[gg)‘[1] pojonb asary am  sIaquUIRYD
a[qqnq 5IU0I}I3[3, Y} Se Yons ‘senbiuydady uo1d33p papiaoid ‘uorjedo] jue)sip a10W STy}
1@ PII3A0DSIP 3q OS[e P[NOd OULIINAU ne} Y], qurod uorjdRIBIUL SY) WOI} Leme W (0
SWIOS ‘UOIYEO0] JUR)SIP SIOWI ® JB jNO PILIIed 3¢ P[NOd PUB I[GISLI] OS[e SWIIS "a pue °a 10}
‘sa1310us A3, 0 dn werSoid oulINAU SNONIWIR UY OUMNSIU NBY Y} £j1yuapl 03 ‘4500 MO[
® 1e ‘o[qssod suraas 31 ‘sarBojouydd) Sunyoa3ep jussa1d Yjim pue 1030939p Y} JO S2IS [[RUIS
a3 waAry) "1ySIy (T Jo 1039} ® 2q [[l4 SUONIRISIUL 'a pue 21 Jo IaqUINU IYJ, *,_S , WD
ye0T X g = OHIT yuazmmd ® ‘OHT Y3 Jo Apsourwmy uSisap ay3 je ‘reaf 1od suorjoerajur
OULIjNOU B} PURSNOY} M3} B SUDNPUL XN OUMINIU ® 0} pasodxs 3q p[nom ‘soue)sip w
00T 3noqe je ‘guiod UOIORIAIUL 3Y3 JO WEIIJSUMOP A[30211p Pa3eOO[ 1030939Pp [[RWS Y

*SUOIFaI UOIORIAIUL I} JO
UOI}22IIp PIRMIO) 9y} UL peIWl g SUIPUL}QNS S1030932p JLIDUSF Ut 1224 12d suorjoeIdUL 2 JO
I5qUINU 9y} 2JR[NI[RD 0} SIXNY ISIY} 9N )| "UONINGUSIP WNJUIWIOUI-ISIIASURTY (soprpred
poWLIRYD 213 [[23910] 0} ‘[opowr uIopaSe]] Y} UO pIseq ‘eyep Sursixs 03 1y & pue £319ud
qS1y e UOI}09s-s50I0 UorjonpoId-wIeyd Y} e[noed 0} WNSO® 243 pasn aarY 9| "S9[O1}
-1ed paurrerd jo feoap jdwoid pue uorjonpoid 2y} £q HSS pue DH'T Y3 J& SUOI}IRIAUL
198Te)-paXy-Wreaq pue Ureaq-uresq U paonpoid sOXUY OULIINOU Y3} PIjR[NO[Rd 2ARY M

suoIsnPuUo) 9

“I91}0 91} 0} SUIYIRUI SUO WOI} YONUI PaLIeA jou sey jey) Td UBSW © 1@ [[e ‘f310u0
ouwjnau Jusnbasuod pue js00q 19831q 2Y3 £q pue ‘UOI}IIS-SSOID uorponpoid-q 19431y ay3 £q
paresuadurod uey) axow 3331 ® St DSS Y} je 1981} paxy ® uo suojoxd Jo £}101edS IATYR[I
pownsse ay ], ‘g 9[qe], 0} Sutpioooe [re ‘morydo jo3re}-paxy Y} UL NI} st ‘1090%] Te[ruIls ®
£q ‘ay1s0ddo a1y ¢ JoUUIM 9}, (SIIHSOUTWIN] PIWNSSE 3} O} SNP OM} JO J03OE] }SIPOU © £q)
St QT 9y} opowl weaq-uresq 3y} Ul A\ “uorjejode1sxa £810us UE JO $SI] YONUI IAJOAUL

11

Koy oours ‘opouwr ureaq-weaq Y} I0f UBY) S[qRI[2I dI0W dle pue peaids Io[ewss ® ARy
suorjorpaid 100 2I9Y "DSS Y3 e Auew se Yy suo pue HHT 273 3° 1eaf 1ad suojoad ,,01 X G
o [9d ued ouo jey} 218 oM SE Sururnsse ‘Aymiqissod aarjoeije £19A ® a1 (032 ‘3981ey
jusureyy uryj ® ‘s1odelds ureaq ‘3°T) sopown 3a31e}-paxy,, Y3 YR} SIYRIPUL ¢ Iqe],

-3msaI 9y} Jo syewrryss ue uy djoy wed ¢ ‘S ySnoysre ‘suorje[noed
3y} opai 03 suo a1mbar pom ‘puey 19710 3y} U0 ‘sarnjrade remS8ue 19Y}0 Jo asn Y,
-peam g swos je jnd skejs sfersaco reniue IRYy paplaoxd ‘sa1jisusp UWIN[OD JUIIYIP
M Io/pire s2OUWRYSIP JUSIYIP j& Pade[d $1030339p 0 S3MSI IMO 3[eIs 0} premIojjydrexys
ST 9] “DHT °Y3 10} WI (Z] PAWINSSe Y} URY} IaYyel ‘W ((g 3q Lewr jutod uoroRIAUL 3y} 0}
aoue)sp 99eraa® s3r SNOY} ‘}se) A[qRAIPIUOIUN Ue JOU ST ‘3UlsSOId ® 1djpe 9310A1p sureaq
a1y a19m woI8a1 2} UL ‘HGS 23 J' 1033313p pIepuUws IMO Jo juaursdeld ayj yeyy sajedIpul
61 2InS1] "£}ISOUTHIN] PIWNSSE IIMO] [INUI 37} JO sNEBII] A[UTRW ‘OM} JO 10}0T] © jnOqR
£q paonpar (dn-1os [edryuap! ue Surmnsse) are )G 10 $9JRI Y, 'SINOARY OUMINAU 13730
10} 0} pawojsNIDE ore IM OIS Jo [9Ad] A} 1B (SIIsAYd “a,, Op 0} JuUILYNSUL ySnoyy
‘[euSis ‘1 wesp e Ysyqejsd L[Ies[d 0} Y3nOUd ULY} IO ST SIYF, *Ayisourun| udsap Y3
12 ‘uorjerado Jo apow Wresq-wesq T PAISMIJUI-UOU A[[eI0} I} 10} (1030930p prepuess
£y1susp-mo[ Ioyyel Ino ur) reak 19d SUONORIAUL ‘4 + 41 PUBSNOY} OM} IO dUO 192dxa am
tos woAg ‘soprjred [nyynesaq pue paurreyd jo uworponpoid LFrous Y3y AIaa 3y Jo Surpe
-pouw Ino SUIZLI2}ORIRYD SUOHNQUISIP WNJUSWOW-ISIASURT} PIey £I94 pUT WNjUSWOW
-TeurpnyiBuoy 3jos £194 9y} uGA13 ‘Onystuaissad eYMIUIOS 3q 0} JUBIW 2IB suorpoipazd mQ

*(398uoy 37331 ® 2q 0% pouad apa£d-[[nj syt Surwnsse a1e om pue ‘weaq 12d swojoid Luew
se 310} ouo 2103s 0} pasoddns st HSS Y} ‘DHT oY) Y4 paredwod) S 243 10F ,,01 X 1
pue ‘DHT 2Yyp o} Suruuni jo 1eaf 1ad 1381e} uo suojoxd , 0T X G JO [e}0} B pawWINSSE
9ARY oM SUOHJR[NO[ED 39818}-PIXY Y} IO S ; WD 0] = ISST pur s , U 0]
X g = OHT7 saufeA oY} Uaye} daey am ‘sonjisourwn| HSS pue QH'T pa123dxa A[jualind oY)
10, °PoIOpISUOD SISBD INOY Y3 UL 10303}9p 51I2ua8 Ino 10j I3k, 19d SUOI}ORISIUL OUWINAU
Jo IaqUINU Y} JO UONR[MI[ed O[IR))-3jUC\ [[N} B JO S}MSAT Y} aa13 am ¢ 3[qe], Ul

‘wray} 03 pappe 2q 03 aaey ‘(7 jo Keddp pue uondnpoid Y} WO} SOULIINIU 37}
se ‘sIoquUINU 9A0QE 3Y} JO WNS Y} Jo J[qnop 3y} Apeyeuwrnxordde st aje1 “a 4 “a [}03 Y],

(¥1) 088 ~ (ta < [q)
01T ~ A.S.I.HQvﬁ

ayeuIss oYy urejqo oy ‘g o[qe], woiy (411 «— J[q)g
pue § o[qe], woxj Y pue X ‘g o[qe], woyj (F) pesy ‘WSDHD Y3 Jo JurLEA 0 = 0 oy Ut
se‘qu [ = ([q « dd)o oye], *;_s ;WD 0T X g = 2HITJo Kysouruny afeiase ur Yim
‘YHT 24} je opow ureaq-wreaq ut Suruuni jo (s ,01) (Tea4,, & swmsse ‘sidurexa ue sy

‘goue1q
e Lo .nQ 91} WIOI} SJUIAd PIJMpui-‘a 3y} I0Y Suiprog uotssardxs IefruIls e yjm
(1) PPIVN () o X XN = (*a e Ja)v

iSUYDURIQ *1, L «— [ 9y} woiy
$JU243 42 ())) Jo I2qUINU [240} 3y} Uonyewrxordde pood e o, "A315u3 OUNINIU I3A0 paSeraae
waY} Jo Yjoq ‘I5I9ABI} SOULIINAU 3sAY3 jeyy Y3Bud[ 5398183 Y} Jo UONDRIY Y3} 3q X 9]
pue 12818} pIEpUR)S INO YOBII JRY} SOULIINAU JO UOLORIf 3y} 3q X 397 *138ua] 5,1030919p



fal £l

*paI13pIsuod
so1310u2 1n0J 2y} e ‘Ar0ap nej juenbasqns oYy pue
‘211  *q Keoap oY) 10} (%33 998) Y Ppu® 3 : d[qe]

80 L0 80 L0 X
820°0 100 SL0°0 6Z0°0 3

AL 0°0v ASL 09T A®D L'L6T A3D T'eTl

*3sa193ut Jo sa1810us ‘wrd dd Y} 10} 1032333p
prepue)s Imo ur Suljoerajul ‘Aedsp ney juanbasqns
31} Ul pue ‘““aL « *(7 Kedap Iy ur paonpoid
soutnau ney oy jo (A90) ur) £310us uesly :g 9[qe],

‘[Ppow oy} jo juelrea g'g— = 0 3y} 10} 12332q A[3ySI[s 3q 0} UIS
L st quowaa1de ayJ, ‘uorjonpoid spryred pawIeyd JO UOI}IIS-SSOId [e10} 273 10 WSO
0€g sel 591 06 m\. ' 3y} Jo uorjorpaid aYj pue so1SIoUD snOURA JB BIEP UIIMIAQ uoswreduo)) :1 9[qe],
GeT1 029 G6L q9¥ 1 T ) ' ’
ASL 007 AL 091 AD 16T A®D T2l 008 74 00¢ ssz | (22— ="0) WSDD
sze 06 g1 011 (‘0 = ™) WSHD
09¢ F 089 e 0°0€9
154 8 €2 (41 (¢z— = ™) WSDD
*S90UDISJAI IO }X33 39§ 62 S ST 6 (‘o = ™) WSHd
*SuoIye[Nd[Rd INO Ul Pasn soljel Juryouelq :g dqe], 6 F 6V 8F T ¥F 92 e 8'8¢
o010 X + g g2 g's 1 9 (63— = ™) WSHD
0Z°0 X + (M)a—g L1 (4 01 S (‘0 = ™) WSHD
$0°0 ‘AL — @ TF0¢ ¢F 81 Al eye( V'L
80°0 X + (") — (o@)o@
61°0 X + (")n— zq
a+a a+ia od+.ad -a+.a (A2D) s
oryer Jumyouerg _ [Puueyd Ledsqg




91 - '

‘UI219Y} §IDUIISYAI puUr ‘wep
queyy, wey, *ps ‘66T ‘PUCHOJY Sp S21jU0OUIY Y3pZ AYp Jo 201 ul seureq A G [gg]

‘045 (0961) g "shyq 10y, 18014 ‘rursag g [22]
889 (6¥61) 9L A%y "s&yd ‘153 (8¥61) V¢ "yosiopnieN 7 ‘addoy *H [1g]
'88¥ (066T) 9€2d 119 "sLyd ‘Te 1 2owog "0 (0]
‘011 (9861) 2816 "1 *shyd “[e 32 rewwy "y [61]
‘12¢ (886T) 0%0 "s4ud 'Z 9.1 (886T) 102d "1 "sAyd “Te 32 za3uag-1e[m3y "W (81]
*9L% (L861) 6814 19T "sAyd “Te 30 zayruag-remay ‘W (1]
"16¥ (986T) 1£D "sAyd "7 “Te 12 zoyuag-re[m3y "W [91]
"0661 ‘yurrdoxd paysqndun ‘esounoysig ‘10 [91]
306 (L861) §¥ "sAyd "PON [ "A0§ ‘Ao[eprey] ‘q'V [v1]
66 (9861) £F 4 RN '[ "A0§ ‘eaounoysid '['Q Pue Aoreprey ‘g'y [£1]
'918 (§861) S¥ "AYd "PRN [ "A0§ ‘eaounoysid ‘['Q pue Ao[eprey ‘g'V [21]
“L1T (9861) ¥ 's&yd "JonN [ "A0S ‘s [2qeyS ‘WA [11]
‘646 (¥861) 6€ "sA4d "PUN 'f "A0§ ‘urksoxnre-19], "V} Pu® Aoreprey ‘q'V [01]
"08% (¥L6T) €28 "1 "shyd ‘ourrzauap o (6]
"19% (¥261) 2.4 'sA4d "PON ‘UO°H % D [8]
"uppIaY} $90UaI9pR1 pue Z1-1, Hodoy NHFD ‘usopaleq ¥ [A]

*09Z (0661) geed Pu® ‘6¥ (6861) Lz89
‘100 (8861) £0Ed "SAYJ "PRN ‘ST ') PU® uosme(] ‘S ‘uoseN ‘J ‘@duwjsut 0} ‘2og [g]

"(2861) ‘sied
‘soisfyg AS1oug YSIH WO 20ULISJUO() [RUOMRUIAU] ISIY-AJUSM], D01 ‘UAzZ[RH I

(0861) ‘vostpEly
‘so19hy g A81euy YS{H UOC 2IUAISJUO)) [BUOHBWIANU] YIRBUM, *d01d ‘sdiyd "N'["Y [s]

78/2688-HL-NUED *(S101239P20Y a1myng
30 SpOJy IoPHIOD 2y Ul SIBAYJ UORJY pu® UWININ,, ‘PPRY Y PUT Ny °q V

'¢08d TVNJ ‘Tesodoxd e “Te 3o vurepoy] Y [g]
“27-06/0SdS-NYAD resodorg ‘uoryeioqefjo I wrey) [g]
“(1661) 192d/0SdS “12-16/0TSdS-NYAD e % 2usy g [1]

—

¥

S9OUdIdJIY

S1

*§UOIINqLIIWOd
ouuljnau .«c. PuU® ;2 34} 30q SPN[RUL AU “a1 Y], *"a 30 21 10} spueys I joquuAs Y],
('8~ = 10) gg— = *o 105 spuess Y SHY IYm ‘(0 = +0) ¢ = ™o o} spueIs ' 5HP)
[PPOW 37} JO SIURLIRA OM} I} PUR PIIFPISUOD $2LBIUS 33 IO} 1030939p pIepue}s Imo

ut 1eaf 12d SUOI}ORINUI oUUMIUNUR sU[d OUIINIU JUILIND PIBIeYD Jo Iaquny ¢ IqR],

0921 00L1 00L¢ 0081 Wsod ( £ruo wreyd)
gL 0801 (11444 0821 'Wsod i

00€T 081 (11242 0861 Wsod (&ynvaq + wreyo)
099 0811 0092 00%1 Wsod ‘a4 4n

00901 0061 0099¢ 00112 Wsod ( Auo mxeyd)
0099 00¥11 00892 09291 Wsod In4in

00201 00081 0088¢ 00512 WSOHd (&ymeaq + wreyd)
0029 00411 00922 00121 WSOd a4+

AL 007 AL 09T A2D L'L6T A3D T'€C1 | yuewea jygod | suonderqui a4 + 4




81

-s2s59201d uozswod-nympy (2) ‘surexderp resupurAo jo Sunyyny (p) -swreiderp reuerd
o Burym) (o) -ad4y reuerd jo suresBerq (q) -2d43 yeoupurn4d jo sureaSei(q () :1 aanSiyg

(e) (0) (@

S > "
> DD D)
> oD D
0ho
) (e)
vd) \V.W.M ./\/\n_
MG ¢
\/
6o

Al

*(1661) 6€1 210N DHT ‘(dV) £0-16/1S NUTD ‘orepuedss “m (6]

(1661) 91/16-SONT ‘s21shyd appyred
T0j 2o149p Suiewrt ja[dwod Y :pdJ, uoB1y pmbr §NYVOI 4L “Te 12 Mg v
“(6861) 200/68

-gN'] ‘souLInau Iejos Jo 1033332p aurry [ea: ‘pazrmrydo uy : SNYVOI “Te 12 1ssed T [8g]

*(6861) 281-68/dA-NYFD ‘3um Y [Lg]
‘806 (L861) 1629 "sAud PN ‘I® %° yopezqae], ‘I (9]

9151 (0661) 6¢28
1997 "shqq ‘sanpradoird apijred jo mataay ‘dnorp) eye( apired “Ie 39 Zopueussy rr [gg]

*19¢ C.wmﬁv £y "unwwoy) ‘sfyq -ynduroy) ‘uossjSuag ‘| pue puerysolg 7, iZd]



0c

(+@ )o@ PU® _q oyul uonejuamery parnoaeyu( () {,@ oyu
uoljejuswSely painoae] (q-e) ‘suosawr (7 ojul sureyd jIenb jo uwonejwowdesy :g smSig

© @ (e

U=
-1

°

13
=

pn

61

*NSOHD Y3 ur £315us YIM U0I3I3s-ss01d dd [e}0} Y3 JO UOIjRLIRA :Z InSI]

(A29)s A

o1

T

b b b v b b b s b v L b Ly |

0¢

14

0§

(/2

001

or

8
(uioquw) o



(44

(eug
poysep) z'z— = *o pue (suy pros) o = ™o 10} suonrpard WSHY Y3 Y3 1912803 A9D
8'8¢ = 8/ ye poInsesw suosaW (7 Jo uoljonpold SAISNIUL Y3 J0} SUOLNQUYSIP & :G nBrg

o1

X +Q <« dd ]

xp/op x

201

1C

*(sur paysep) g'g— = ™o pue (suy prjos) o = *o 10} suorpIpazd WSHY) Y3 Yia
19432803 A9 $LT = §/V J POINSEIW SUOSIUI (T JUSIDYIP dY} 10} SUONQUYSIP Z :f arnBrg

.X .x
1 o 0 1 S0 0
=N E Y
n I \ I
: _ ]
3 -
~ Nk
. x i x
. J a -0—@ a
dd T g S dd 3,
X+ 0 < Aou Yy X +0 < Fo Y
x X
X X
1 0 1 0 0
4,0 3,0
3, i,
x -+ ] x
] m. b m.
X+ .0 ¢ dd Jo J X+.0 <« dd Jo
x x



¥e

“(oun paysep) gz— = *o
puv (ouy plos) 0 = *o 10§ ‘ASL, 0¥ = ¢/ (P) ‘ASL 9T = £ () ‘A%D L'L61 = 2/ (q)
‘A%D 2'631 = #/* (®) 3 suosow *(T Jo suOLNQLSIP @ oY} 0] suopdtpazd WEHDY :4 Bty

£C

.X .x
1 50 0 i 50 0
] | ]
3 | 3
- ~ I - ~
] “ 1
4 i \ 4
g Ny
X X
D._ Q
Q! Q
s \ / . g N
ASLO¥=8p °Q E e, ASLQL=SA 'Q E a
0 % 0 2
-X .x
1 i $0 0
% |.~.°~
| 3
EN
x ] X
Q q Q
g B PR
o g mozezi=s g ¥ g

‘g— = *0 puw ( = "© 10} FUO}OM $50I [830} (g F)2 Y3 0}
suord1paid 9y} aIe sauy PaYsep ST, "ASD 09 PUT §'88 ‘Y’ LZ = ¢/ 3¢ sjuawmIINSTIW oy
a1v s1eq 0110 ya myuiod Ay, ‘g'g— = *0 puw @ = *o 10} £B19u0 Yy (g ) uolOSS
-$5013 9303 3} JO UOIIN[OAD 37} 10} suOIIOIPaId WEHY oI¢ saul snoNTHUOd Y], :9 anBry

g€ ‘05§ L4°OH1
g8 D1 11088
O | g QO |y o1
I ¥ ™ T 1] T
(A3D) sp V4
101
L o
o
L o

(uureg-1l) ©



92

*A[PA130adsar g— = Lo pue
0 = Lo o3 puodso110d saur] paysep pue prog “A3L 0% = £/ (P) ‘ASL 91 = £/ () ‘A*D
12161 = 8/ (q) ‘A®D 2621 = §/* (®) ye suosow [mjjneaq Ioj suolnquIsip £ :6 Ity

ix X
I I S0 0
T T T T T T T T _/ T ™)
I 1
N o Sy oo
| [o% 9 Q
FEENS i
A8l Ov=sr .8 ] mr AL gL=sAr .8 H m.
X ix
I S0 0 1 S0 0
: 0! T 0/
X r ) z
N F N qo
I I
3 x 3 x
H ! Q -l a
N a . ] Q
N8O L7 L6L=SN 8 1 W A3Q Z'CCL=SA 8 ] W
4 x R X

B4

"A3L 0% = s/* (P) Pue A3L, 9T = s/ (9) ‘A2D L2461 =3/ (q)
‘A2D T'€gT = §/* (®) ye suosow (auy payjop-ysep) [ pue (suy pe3jop) (g ‘(uy paysep)
-@ ‘(eun pros) @ jo suoynqmsip 93 0y (9 = o) suoyorperd WSHY :g sty

ix X
1 so0 0 1 so 0
————r—y T 0! ) 0
= U 3,0
0l ¢!
o} a
N N
A3L Qv=Sr W AL 9L =Spr o
.vs = vﬁ: 2
X X
I 0 4
T L 1 T T c~
0! or
201 201
o} . a
g N
N3 L'[BL=SH 3 a AQ TECL=SA 3 o

(01 £ 01



82

AL 0% = 5/ (P) ‘AL

91 = s/ (3) ‘A2D 86T = 5/* (9) ‘A°D €1 = 8/* () :10) suoynquystp “zp/Np”z 1T 2Im31g

z z
0 0
1 3
2 o E
N N
0 o .00 o
z ﬁm zZ
AL Qv=Sp xny 4 g W ASL QL =SA Xnjya f W
3 N E N
z z
0 1Y/ 0
= 01 T = 01
1" 1r
31 ER
=N 3 o
] ]
E N E N
£ a ' 3 Q
B0l = H.00 Z
N . B N
N2 £7[BL=SA xnjja 1 w. A3Q T°CTL=SA xnjya 1 m.

L2

*sa1810u9 Iay3rg

0} uorjejoderjxe pue eyep Sursixs o0y (g) uoissardxs reourdmo oYy Y sy QT anLy

Na
Qo_ mop NO— ]}
<« DJH1
«— 0SS
Kk Y
¥ o
SR
¢ d
?
+ ...........
wJoy)
woyog

(A29) s snsuan (9/pA99) 'd eboiaay

<'d>



0¢

‘paysmBurysip jeymauwos oq ued
ureaq 9Y3 jo sjusuodurod ouLjnau  pIey,, 3y} pue ,3jos, 3y} 219Ym ‘4o8I1e) Spim-peIw g B
£q pa3dad1a3ut souwrnau oY) jo £319ud (2) ¢{£819u5 s outyMOU pajyrwa (q) {A819ua ouurynou
sns1oA o[3ue uolssrwa ounrynap () ‘ajdurexs ue se usyej a1e Led9p L juonbasqns oy pue
‘a1 « (T Kedop oY, ‘suolsiod DH'T ul paonpoid ureaq *a e jo saryredoxd surog :g1 aanig

(A39)3
0002 00S1 000t 00§ 0 0
T e R
i a
T 4
- oooop
m
oL x
(A39)3
000¢ 00G1 0001
T T T F
(A39)3
000¢ 0061 0001 00G 0 0
T T T T T T T T E 2
4
: ~~
: 3
: 0z o
Q
A

62

‘g yuelreA 3y 10} st

suy payseq "WSDD 243 Jo T jueLIea 3y 1o} st aux pHog “A3L, 07 = £/ (P) ‘A>T, 91 = 5/
(3) ‘A?D 861 = #/* (q) ‘A®D 28T = 8/ (®) :30} swonnquysip gsodp/Np'g g1 2By

=3

L0

IITTENEr

g0l

bunia

601
ARL Oy =SA 3
(pouw) ¢
oI S 0
|01
501
P
N3O L'LBL=SA

of!

(pouw)
or [ 0
4,0
m I
a 3 a
V4 0l Z
N N
a Q
0O [¢]
9 A3L 9L =Sp 1 ]
>3 ] >
(posw) ¢
0l s 0
—r—— —
4,0

m ER
a mmS a
z z
N NS
Q Q
0 0O
m [CRRANYASE 3 m
53 - “ug ©




‘] 'J°1 WoIj USYe) U3Iq sey Iy

SIY], "UOVDRIDIUI 1 ® 9zLIYORIRYD 03 pasn sa[Sue (¥ ‘¥"'d) oy jJo wonruye( :GT Im3iy

13[1u0IpEH

— C

iy
< W
14 8uissiy

aed
rewswuadxy

JU2A9 JULIND PaSIeYd UONIIT : q

uonsafg

13(91U0IpEH

A/A o
\ ’

uans9g

7

12[31u0IpRH \
™~
d 'oe )
A\
A
7
uondI3

1gBusstiy

JUSA3 iE) OULDNAN : B

19[o1u0IpeH
j A =
1
1A
uos33[3z

*qj8us] Ledop as1aasuel) uedy (o) ““z yyed 3313 wealy (q)

*10309}9p pIepUe)s INO Ul UOI}ORINUL *1 D)) © £q paonpoxd s,z 9y} Jo 315y (e) :p1 amBiy

(wr)'q
0001 0SL 008 02 0
—— 7T T
201
1.2
0 X
Q
- i
AEEv»x
or 0z 0
T T ﬂ T T T _ T T T T
0l o
i Z
AN
Q
X
(A39)3
0002 00S1 0001 00§ 0
—— ]
- o
7] [e
3 z
X
4 o
S,00 ™




¥e

*YoIe JOJRIS[IIOR U JO }IB}S 3Yj @ SUWeaq oM} 37}
Surpuaq ajodip js1y 2y3 st qg " 3nid,, ® st 4 ‘jutod woroasidjul Yy st g ‘sojodnipenb
pue sajodip a1e s,&) pue s, "uodAs jYSreIys HHT Ue Jo Jey uo jo udsy( :)] 2Bty

- woos~

/'3
E
g
1
"

NH3AVO

!
L

3t
8

ae

1
I
I
311

E%

€e

*1 "J°1 99§ "punoidyoeq mof 194 pue Lousniys Y3y Yiim pajdajep
3q URD SUOIORIANUL “1 I2YM UOLISI 9Y3) SMOYS SAIMD Y], "}°f oruozpey ayy pue (7 10 3)
uojda] a3 uaam)aq 3[3ue Surpuodsaiiod 3y} snsiea ‘32 Wolpey Y3 Jo WNjUSWOW [e}0}
9y} PUB ,,,ud Y} U3dM3)aq due[d Is1aAsuel) oY3 ut o[3ue oY) jo sjo[d 1933edG :9] 2anSig

Sun/x
o ° o
. 4 2 2
L4 T T T
o
o T
3 <
< i
n'
Oun/x
o ° ° 3
o ~ - - L] -
2 T T =
e I B
3 i
kS 1
- .




9¢

*uorda1 uoneIANUI HGS Ue Jo uBsd( :G] InSrg

1oudew Suipuog =
sfodarpenb-3 ]
apodnupen-g [}

009 008 0oy 00t 00z 0ot 0 001+ w00z

0oL
[ | ! ] I [ [rrrrprreTy I

MIA UOHEAI|T
™= (3pts y3u) uondas W3ens B1q-mo]

14

*SI9)9UWILIOTRD pUR SId}J®I} 10} pue)}s
sjuswop Sururemal oY J, *398Te) SAI}OE O3 SI8 (MIIA ISIIASURI] 373} UYL UIIS OS[E) SJUIWI[R
payiop a4, ‘L1 -1 ul se st vonejoN ‘sadid wreaq uojord o3 punore pue uUsIM}Sq U
jutod worpoRISYUI UE O 9SO AI2A JnoLe[ 1039939p d[qissod ® Jo MILA s3SIy :RT 2mBLy

- —— I -

ﬁ H=— N1 i Zzzzz2
€0

o F 2a L1
ey 1111
mom

3l




	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

