DENSITY AND RELIABILITY OF
INTERCONNECTION TOPOLOGIES FOR MULTICOMPUTERS

by

WILL EDWARD LELAND

Computer Sciences Technical Report #478

July 1982



DENSITY AND RELIABILITY OF
INTERCONNECTION TOPOLOGIES FOR MULTICOMPUTERS
by
WILL EDWARD LELAND

A thesis submitted in partial fulfillment of the

requirements for the'degree of

DOCTOR OF PHILOSOPHY
(Computer Sciences)
at the
UNIVERSITY OF WISCONSIN - MADISON

MAY 1982




(:) Copyright

by Will Edward Leland 1982

All rights reserved

.

ii



*asuap Arteuotiidsoxa
gse TToM se afqeriax ATybry oae sarbolodol uoflo2UUODID]
-uy 3o sarTiwey abueyoxa-s[qnop Ino ‘ssansesw pasodoad
ino Aq pue X3taTiosuucd jo paepue3s syl Aq yjod ‘saibot
-odo3 193ndwoorjTow Butjenyeas 1o3 o3etidoiadde ATiendlly
-1ed aae jeyy ‘92zTS 39STIRJ wopuelr abeisae pue A3TITqE)
~noiax [eOOT PaTTeo ‘A3TIIGRITOI YIOM}BU JO SIINSEdU MAdU
on3 osodoad usyjz sM *jiomisu ayz uor3zriaed o3 pairinbax
81e $3INTTRJ 2pOU 331yl 3ISEIT I8 ‘ST jeyy -- (syI0M38u
g-a21bep 103 A3TaTilosuucd alqrssod 3seq 8Y3l) pIIOBUUOD
-¢ ®Je sayfTuwey ¢-o21b6ap ano jey3 smoys jooiad BJEOTAIUT

uy «X3171qRIT®3  JO onssy ayjy airofdxd am ‘Aiteurd

AT

*anoke1 1S7A pue Hutddem-wyjziaobre
uo s3Inse1 umouy 37101dx3d 03 sn Buymolie ‘saTTTUEY
(esuep ssay pue) pasodoad-A1snoiaaid y3Ta diysuorieial
9so1o ' aary Aoyl -swyjzriobre BuliInol JULILIFIS  SITUpE
3ey3 o1injoniys Jernbeal e 2ABY SITTIWRI AU 3SIUL

*N BT 4L =Y ‘s = P pue

INBT = 4 ‘P =D INDBIT ZT =9 ‘€ = p 2I94 SITOSII uUMOUy
-K1snojasad 3seq aylL °N BT GL* =% ‘s = p pue IN [33%
L¥6°0 =% ‘% = P INBT Lp'T =3 ‘€ = P UITA syIOM3aU

70 SoTTTWe] pai2a00SIP daey aa ‘zenorired ul *pasodoad
Xrsnotasad seyrTwey Aue ueyy 1ssusp aie ey sat1botod
~-03 UOT3IO2UUODIB3UT JO satfiwe3 seonpoad jeyy ‘Aborodoa
abueyIXSa-3TQNOP 3Y3 ‘poylsw Teiauadb msu B BUTIeP oM

*p 221569p poOXTy
e 103 ‘siosseocoad Jo N Idqunu ayj JO uUOTIDUNI B SB JIOM
-39u B Jo Yy Ia3dweip ay3z burziwrutw jJOo wayqoid a2yl autuwe
-x2 aM "iJosseooad suo Aue woly sauill Jo adqunu 3sabief
ay3 sT 29162p oyl pue ‘s10s§S8001d OA1 USIMIDQ BOUERISIP
3sabuocl ©Yyl ST %I0AISU B JO 1933WERTIP SYL °IS3eDTUNUWOD
o3 weyay 103 pearnbaz sdeis buipiemioy sbesssw yo Iaqunu
ay3 sI siossacoad oM} UIBMIDQ BOURISTIP BYJ ‘SBUTT UOTI
-goTunuwod xa1dnp-1inF 3jutod-oj-jutod 1240 9IRDTUNUMIOD

3eyy saosseocad JFo HurisTsuod isandwodIiTn B Ul

3oe13SqY



*TISTZ-O-T8-YT000N
joe1jucd Kaen zepun Kousby yoaessgsy syosfoid pedueapy

asuagaa oYz Aq 33ed uy pojroddns sem yoieasal STUL

sgs1sayy 18y 103 23edoidiosi o3 astwoad e pue
aaor Aw 1s33o ued 1 !syseui Au yiim sinoy I3y 103 *Raey

s331m Kw sjueyz o3 sSplos d3enbape I8330 J0UUED I

TA

*queseald jsowte Bwily
{nissa13s © apew sidylo Auew pue ‘dnoxb yozessai suydeIY
ay3y ‘un3i®Ioqi¥y a3yl Jo SpuUSTIJ IBYU3 ‘qnTy adoueq aienbs
s8T1e1L sso1d o8y3 Jo dryspuariy oyl pue ‘dryspuatiy
ayayy  ¢saesk 103 senbealyoo pue sSpustiy poob usaq
aAey 3IeNDIM ITTHE pue x0D TITH€ *310ddns pue aouarzed
paaissapun I7ay3 103 seousids zsindwod 3o ausug redsg sy3y
pue ‘1syjoaq Aw ‘sjusied Au o3 Tnzajeib uwe I *po3nad
-xa pey I ueyz aTqeiastuw SSIT IBJ STSSY3 PIBYSIUII Su3
puronpoad jo qof{ ay3z speu Hutueiwod 1&18ys 3o A3Tsoasuab
sy3 OTTUM ‘HIOM yONW Su pIABS BSIOON °J A pue Jusg weg
si10ss0301d 3o @s13iadxs ayi °371 ansind o3 su pabeianoous
§3InSe1  pue 3§8133ul @soys pue ‘X3rsusp jo uorisanb au3
03 au paonpoIjul WSETSNYIUS dSoys ‘Iyn pILUOIT JOSSII
~03d 3noyjts pauaddey saey I2A3U PINOM STSBYY STUL
*g1say3 Aw y3Ts §3I0JI3 ITBYI I0F SWIN S3TILYD
105823014 03 pUR WAY} O3 paijgepur we I {bujuosesi Ku pue
fugytasm Aw A3jaeld 03 yonu pIp UPWPOOH WIL puwr ‘yaTug
suel@ *S ‘Tejyurd Torydey sSI0SS930Id FO SUOTIRSIDAUOD
inzdyey pue sjuswwod Inz3jybnoyy eyzs -Lansesu puokaq
yioq @aoadwt 03 pue ‘SUOTSTASI BTQRUIWIAIUT Au Affnzgaaeo
peex o3 ‘yoressax Xu 3jnoqe ATSNOTIBS HUTYF O3 BUTF 3Y3
axyea 03 BurTTIm sAemre pue ‘bButbeinoous ‘3ustjed :108TA
-pe oTgejylewsl e U39q SBY UOWOTOS UTAIRK I0SS53301d

sjusuabpaTmounoy



524

124

(44

(44

8¢

LE
St
142
€€
1t

T€

6¢

ST

[ X4

€Z

0C

6T

. + + sgariIiwe3 sbueyoxe-arqnop uyt bui3znoy °*€£°G°Z

*398 aburyoxa-a2Iqnop B JO IBIBUWETP OYL °"2°S°T

e+ « + s egyuoy3TUTIAA *1°S°T

« sydean sbueyoxd-a1gnod (-4

sayrTwey abueyoxa-s1burs

3on13suoo 3eyy suoijzeradg "Gy T

« o+« + - ydeab mo ayl Sy vz
* syxom3zsu uffnig ap YL Py VT
= » + + ydeab 2bueyoxd-dTIINYS YL ‘E€°v°v°C
c s s s o s« s gusT BUL TV T
* +goToko-pojoauuco-aqnd TI°v°v°T

* + * s37TTWR3 SbueyOxO-2TBULS oﬂuwowmm b Al A

* * sorTTwWey @bueyoxs-aTbutrs uf Huranoy ‘g°y°z

ydeab sbueyoxs-a21buts e JO 1938WEIP BYL *T°v°T

s+« + s+ 3USTRTUTIRA ‘T°H°2
* sydeap sbueyoxg-o1butrs A4
* Ariwey sexjasdiy 8yl "Z°€°T
*$91IN30NI3§ 32I3-TITNKW °*T1°€°2Z

" % * suoljeTIRp 881 b A

LT

91

ST

TEIX

X

Tra

Tra

aqnoxadAy pa3josuuod-ysaw YL "¢°2°T

* + + aqnozadiy s3aTdwod YL "1°2°C

+ « + sgar7TURd 3onpoad ydeid

o« =+ s« « « « gyor3TUTIOQ

‘7'z

b 4

sydean 1o3ndwooI3[nK osuag °g 193deyd

e s s s s e s s s o SM3TAIAAQ

e s s « + & s+ » eyorjompOIjUY

R A

‘T°1

+ + » + « o« yorzonpoIzUI °T I93deUD

s e =« s « s egaTqEL JO 3911

» = a 3 s = = mwuﬂ—m.m.m NO UW..«.H

+ + s+ s s s gjusjuoc) JO OTAERI

e e+ ¢+ cghusuRbpaTAOUNDY

e s s s s s s =« . sagpIRSQY

g3juajuo) JOo |TqelL



9e1

8¢l

[XAS

vt
1 XA
zz1
611
STT
¥yt
11t
80T

LOT

90T

€01

€01

10T

00T

08

08
6L

- « « = s + punoq 13M0T OF3ATRUR UV ‘T E'YV

- « + g3nga1l Oseq pue SUOTITUIISA "T°E°V

+ s + s s+ = egiagTiRd WOPURY B6EIBAY

« ® o & & ® & s s » » %H MEEnum

»apueyoxXa-aTqnOp UIAd DIPII® BUL

+ « + = + ¢ SNIQ2OW DIPITS 3UL
« +gydeib mo pue ulinig ap 24Ul
e s s s e s e e » o+ - guaT OUL
« = s+ + 3HURYOXB-ITIINUYS SBUL
« + +ga70ko-pe3sauuoO-sqnd 3YlL

e s s e ¢ » s cgUOTIRTIRA 831

e« o« + s+ o s spgnoradiy BYL

gy

AR 4
i DA A 4
AR AN A 4
*9°ZT Y
*grzety
R 2R AR A 4
R AR A 4
AR AR A 4
B AR A 4

sseyTTwe3 o13Toeds o A3TTTIqRINOad L AFAL 1

- afueyoxXa-aTgnOP UDAD SUI

*ppueyoxa-aTIInyYys 3yl

+ + ydeib sn1gooW AY3

-+ « + - gydeab sbueyoxs-aTbuTsg

e e s s s ¢ s s eguUOT3IRTIRA BDI1]

e s e s e e o s s e s = gyoraztULISd ‘1°T°V

*butanoasy Tesod] A 4
jo A3rariosuuod IV
3o KR3tatiosuuod “E°T°Y

3o A3jtar3iosuuod ‘T 1V

ML S O 4
TV

aL

8L

8L

9L

SL

S9

9

19

65

9%

¥s
145

£S

(4%

(4]
18

6%

(34

34

e s s o e o s ¢ gaTTTUWRT aonpoad uydeid

+ « gydeab

TUTU Y

zo3nduwonylInu snofAd1d "1°1°¥

s s+ ¢ *X3TATIDBUUOD b &

« + o+ eE3TTIqETTRY ‘p 393deud

s & » & = s @« s o @ ono-o-%HmEE—Jm oﬂum
+ + apueysxI-sTqnod uaAl 3U3 3O anoAeT ISTIA ‘'€
o+ » ¢ o+ cygTydIOWOWOH BU3 JO sayjaedoad 1€

« « s + « s3nokeq pue swyzTICHIV € za3deyd

s & » s = s = WHMEEH—W - w - N

« + gaiTiwe3 abupydxa-aTqnop purzetodiajul “9°§°¢

+ + + +gbueyoxs-agnop =beasTITNW BUL °E€°G°S°T
e e s o o« 2 = » » s ydeib sSOTUI0H YL *2°8°s"¢
« « + s » gBupyOX3-2TQROP PSISTAI BUL °T°6°6°C

+abuByOX9-2TqNOP 3Y3 IO SUOTIBTIBA °6°S°C

s & e & » & = s 3 o tm mmumwg -muvlm-N
s 8 e s s & & = s & n@ mmumwa -N.@-th
s & & & = a8 » & 3 .m wwumwg 'ﬂnﬂum-N

*saiTIwey abueydxs-aTqnop orzioads *$°S°T



§IT ° ° ° * * * * ° * *sud7 oYyj} J03 BUTINOIdDY X33IBA E£°V
€IT * 8a21040-pe3osuuod~-aqny 3yl 103 HUTINOISY X33I3A 2°¢

0IT * * * * * * = = * * aaxyzedAg ey3 Joj Bur3Inoisd 1°v
GYT * * * * t * e+ e ¢ s s e ¢ s ¢ o ¢ g35un183F0Y

¥L * * § = u 303 ‘@bueyoxg-a1qnog uaad dU3z JO INOAeT Z°€

GYT * ° * * * * * * s e s s s s e s e3UOTSNTOUOD  *E°G
I, * * * * ¢ = u 103 ‘oHueydXI-3TIINYS 8Y3 3FO 3InoAeT Z°€

GPT * * * * * + t s s s = s s + eypyeasay oinyng ‘zv¢
63 ° ° * + * t e s s+« +g=u 03 ‘ouetd ¥37dwod

ay3 o3 abueyoxzg-aTFInys ayz jo butdden T°¢ EPT * ¢t c s+t t s s e s s s+ .+ s . oLipuumg °1°§

.H.Ho a e = e ® 8 3 e * & o & 3 e -SQGHUCWWMUUU&NQPﬂ-N MQH- ® ® 8 e & & & s s s = = . -MCO.m.mSHOCOU .muwummnu

sainbtgd jo 31811
NQH..-..-.-....-..--%HME.EDW -ﬁcv

T
Ix



yoes 104 -giossasolid jo spaipuny IO S9I0DS IBPTEUCD M
usys sSYORQMRIP SNOTI9S Sey 3Ing ‘sivIndwodTITNU [TEws Iog
sjenbope s81 ubyssp DOY pPY  *SSIUBATINAFID 1T3W3 azedwuod
o3 pue ‘srqerreAR I0ss9001d 1ad s3zod O/1 3O pue SIOSSID
-01d o 1squnu ayYya 103 satjboiodol uUOTIOAUUODIBIUT  IBA0D
-gIp ©03 spasu sI193ndwodTI[RU YINs 3o asubisap aylL

. *sauil uotieoriunuuod xa1dnp-TInI jujod-o3-jutod
1oa0 sobesssu Huipiemioy pue Burpuss Aq siossaooad 1sylo
Y3TA S93eDTUNUUOD Josssooid Yoed YSTyM Ut s193nduwodIlTnu
103 satborodol UOT3IDAUUODISIUT SITPNIS  UdIBSSIT  SIUJ
‘zeTnor3zed Ul “°soljel utd-o3-07b0oT ybty pue Y3IpPIAPUR]
diyo-3jo pae3oTa3zsel Jo sjuswsinbei ISTA BU3 O3 PpIIINS
113 AIsA 81 SUOT3IDAUUODIBIUT PI3ROIP3P jutod-o3-juted
‘syI0oM3BU  DBUTYDRTMS pue sS38ENq putpniout ‘subisap
uoT3osuUUODIB3UT 9IqIssod sSnoiIRA  BY3 puowy *SIIITLIO
-3 UOT3EOTUNUWOD Y3IPTApuedq-ybTY STQRTTS1 SABY JSNU SIOS
-sooo01d ay3 ‘zo3ndwodTiTnuw © UT fg10ss8001d snouoiyoudse
juspuadeput bBuijeaadooo Auew FO SISISUOD Ia3ndwootliIng ¥
*gajea bBursssooad 8aT3I0e3ge ybIYy BuTABTYDER 103 BATIDEI]
-3¢ Kfburseazdur 133ndwoori(ny e JO jdsouocd  9y3 sayeW

1874 pue siosssooxdoIotu 3o juswdoraAdp prdex ayx

uoT3onpoIjul  ‘I°I

UOT3IONPOIUI

T z23deyd

QT * * ° * *+ * = = s s+ = « + + « punog or3ATEUY DUE

uoTIRTNUIS AWV Jo uostaeduo)d
Ter = ¢ > > 2 2 2 0t 0 0 0 S3TNS8Y UOoIjeTnuls QWY

QZT * * = * * * + » s+ = s+ ¢ s+« s garrruRg ydery 103

$380) 93N0IdY pur SazZIS§ uoihay

9F * t ot e se e e s e

*7°7°'T ewwsJ I0J syied
06 ° ° ¢t * sttt sy T°T PUWST IOF SYlRd IBUUT
09 ° * ° = * * * sefrIUed ydean jo s3SOD pue saaibeqg

§9TqRL 30 3571

TTIX

s v

vy

£y

[ 4

v

iz



a103a18y3 oM -soTqe3 burinox Soy pe obier piojje 30U
—ueo pue ‘psaToauf s807313A 1o sebpa jo 1aqumu 1303 243
3zZIWIUlW O3 pasu jou op sydeap 133ndwodiifnu ‘sSyIOMIBU
suotjeoTunuwod I93ndwod SYIIUN *saai1bap I9ybiy 03 pual
X2 3eys SaITIwey Teiaush JO UOTIBISPTSUOD BWOS UITA ‘g
pue ‘y ‘¢ seoibap uo 83BIJUIDUOD M * (x9312A 19d sabpe
mag Kiea ‘st 3eyl) ooibsp Tieus X1sa oaey 3snu  sydeab
ano ‘yapimpueq O/I TB3IO} PIITUIT daey si1ossavoid ayjz
souts ‘1sasmoy {BUTHOOTQ JO SUOTIRISPISUOD pue  SWYITI
-obte bHBurjzes-yo3zims aiaouby wueo sydeab zsznduwonijzTnut
‘gjIoM30u BUTYDITMS aTTun *sydeab HuijzenTead 103 BTII]
-110 3uaiazzrp ArTduy suojieiaididjuy USISIITP BUL
*sydeab 193nd

“WOOST3TNW STSPOW 3oRIISAR INC TTBO 3A 1 Zioayy ydeib Lotd
-we 3ey3 syspow rossasdoadijToMW IYI0 pue uorjelzaadiajuy
ino usomlag UOTIOUTISTIP 9y3 oziseydwds ol - (s3soy sjowax
A1teorydeaboab se sa0T3I34 3YL purisadaezut Aq) syaomlsu
suorjeoTunUuos 1s3ndwod 103 pue ‘(sayiowsu IO s1ossaooiad
se S12430 pue SOYO3[MS SP S90T}ISA Suwos putyeadisjur
Aq) syIom3zou BUTYDITMS I0J pasn ST TopoW TewIOF Bues auL
-sauTl UOT3IEBOTUNWWOD ay3 juasaidaa (sdre  “sdUTT) sabpa
sy3 pue siossadoid 8yj jussaidea ydeib e jo (s3jurod
‘sepou) §90T1319a o4l °saTborodol uUOTIOBUUODILSIUT  3IS3YJ

103 Topow TewlIoj JIUaIusAuUcd ® sapraoad Kioayi ydead

M3TAXIA0 2T

*sain
—seaw asay3 bHuyipnys 103 sToo3 TEdFlRwayizew Suydoressp
pue A3TIIQeII2I JO Sainsesu Msu pursodoad ‘{te3sp Buwos
ur ooue1aTo3 3Tnes jJo uoyisanb ayy ajebyisaaur BM

*s2anTIeJ pPajeTOST 03 3JURISISAT
pue zeinbei A{ubty oste 8ie sajborodol uoT3IOBUUODIY
-ut @seyl ‘peasodoid Aisnotasad Aue ueyl Issusp a1 3Ry}
SUOTIOAUUODIBJUT JO SITTTIWERT PIISACDSIP daBY BM *pazed
-WoS SSITJWeI 2ITIud pue ‘aouoc je ATTWE B jJO SIaqusu
17e 103 paaTos aq uayl ueo A3TTIqeITar pue ‘ubrsep wWylta
~-obTe ‘Bujinoa ‘burssaippe Jo swsTqoad YL °sSUOTIOBU
~uoo1ejur aTqrssod Jo SITTIWEF JO UOTITUTISP [ewIoy ay3
Aq s973INOTIITP @S2yl WO1J pPanosal s Iaubyssp ayy

*ga1hoTodos 93epTPURD I3Y3lo Y3ITA 3T 8aed
~wod pue ‘A3TTIQRII®a 53T 92ZATRuER ‘SUOT3IDBUUODIBIUT IBY
-nojjaed s37 3ToTdx? jeys suwyjztiobie puij ‘(ssanire3y °91q
-i1ssod jo 9oe3 9y3l ur usA®) 3T uo HBuranoa pue buyssaippe
jo swaTqoad ay3 IATOS 3ISnNU 24 ‘DUO punoj saey as  aduo

1kbotodoy ® 9j3ersusb Isnu BM SIUTRIISUOD JO 32§ Mau



-geaw om3 ssodoad uayy sM °sydeab g-seabap 103 arqrssod
81 XK3yayaoeuuod 1sybiy ON *k31T1Tqetodisjur pue ‘But
~3no1 ‘A31suap ‘sdabep 118Ul aalssaad jeyy sabueys loutuw
Aq peajosuuco-¢ opew aq UBd -~ sayfTwey 3bueyoxa-sTgnop
13Susp yOSnW INO JO OM3 pue dbBueYOXS-dTIINYS UMOUR-TTM
ayy ~- soTTTuUR] £-9091bap 9SUSPp 831Y3 IeYI MOYS BM ‘SaTT
~tuwe3y ydeib ra3ndwooizTnu snoradad 103 S8T3TATIOBUUOD
uMouy °yj3 bBurziiewuns I33IV “SyIom3du 133ndwod 103 posn
us33o A31TIqeTIP1 Jo @inseaw e s1 ‘ydesb e 3JosuUODSTP
o3 peirnbsx sean[iey JO ISqUNU wnuiuiw 8yl “‘A3ITATI
-osuuoy *A3ITIqeITeI jJo sainseaw bBursn ‘satiruey ydeab
zajndwooraTnu TTe bHurzedwos o3 suinial y 133deyd
*31 103 3nodet
pooch ®© pue ATJuwey mou 2y3 3jno Key o3 paiinbai eaie 8yl
103 punoq 1aM0f otjoazdwAse ue yjoq saptacid ‘sbueyoxs
—aTzynys oyl 3Ioj s3[nssa umouy bBurjtordxs XAq ‘pue
‘yy3tIiobre sbueyoxs-sijynys Aue Jo uoIjEINWS WIOFTUR
K1Teuorizeandwos e sMmoTTe obueyoxs-aIqnop sTIY: o3juo AT
—ue3y abueyoxa-a1FInys pPeIpn3Is-ITS8A 8yl woij wstydiowowoy
a1dwis VW *siosssooad o3 swyjzriobie bHuiddew Jo pue
anoke1 jo sweiqoiad ay3z butioidxe ‘ydeiab sbueyoxa-a1gnop
yo AK3stiea 1enolaied B U0 S33BI3USOUOD € I93deyp
*aazbap Aue 3B umouy
Atrwey j3sasusp ayj ‘3oe3 ur ‘st ATrwey abueyoxs-aiqnop

g-so1bsp ay3 ‘uofid3tio 3onpoad seibap-i1djdwerIp Byl

1spun  *uotrjetodasijuy pue bBuyjznox orduys butaey se TIoM
se ‘¢ pue ‘¢ ‘¢ sos1bap je sorTTwey ydeab umouy 3sasusp
sy3y soonpoxd jeyy -- ATTuey sbueyoxa-d1qnop 8Yy3j =-- UOT3
~DNI3SUOD MU B S8ONPoIjur 3T ‘ATTeuTrd ‘weyl IoJ wylra
~obTe HBurinol wroJjjun B pue uoljeTOdIdIUT IBIBUTT SIPTA
-01d pue ‘pasodoid saiiTWeI 3ISISU3P BYF JO ISOW SIPNTOUT
jeyy -- Airwez Sbueyoxa-olbUiS 8Yy3 -~ UOTIONIZSUOD TRID
~usb e sjusssad 3T ‘eTIS3TIO °S8Y3 JO SWISB]Y UT SBTTIWET
yde1b 193nduocoizTnu pesodord-Arsnorasaiad BuimatasIl BTTUM
* (s1ossao0ad 3Jo 1aqunu usath Lue 103y subisep sonpoiad 03
A311190 9uy3) A3rTrqerodisijul pue Dul3znol Jo SUOTIRIAPIS
-uoo se TI9M se ‘saibap sS8WTIl I9j2WRTP pur I33dURTP
Jo soinseauw 3800 ayjz buysn sarTTwey ydeab sayndwootaTnu
osuap umouy saredwod g 193deyd “L3ITTTQRIIL1 pesueyud
103 osTe 3ng ‘uorisabuoo pue XelSp UOTIROTUNUWOD paONP
-21 03 KATuo 3ou juezroduy s1 Abojodoy ssusap ¢ ‘*821bH
-a3p S37 pue N uaalb ‘aq Lew ydeib Aue Jo 1338werp By3
TTeWS MOY O3 IJITUIT B ST axayz IS90I13I8A JO Jaqunu pue
@aibap 53T 103 MOT ST (S8073113A oM3 Aue UIBMIBQ dDURISTP
3s93w21b ay3) 3I93sweIp asoym suo s1 ydeib ssusp ¥
*s10sseo01d jo 1aqunu 3yl ‘N Jo SSoT
-pieba1 wyztiobTe HuTINOI BwWeES Y3 oSN ueD SISqUAW TT®
yotys ut ‘suydeab jo saITIWEF O3TUTFUT wiogjun HBurdpnis
Kq 39w 81 Juawaxinbaa STYL *suyzrIobie bHuranoa o1d

-uys 3jwiad jeyy sjuswubrsse ssaappe yats sydeab aiinbax



*X3TTTqerTex ybiy pue ‘sS8UIT SUOTIEDOTUNUNOD

10 siossadoiad pattegy buissediq

103

spoyjsw bBupznoxai

wIoyjun ‘suy3liiobie buranozx arduys ‘sjusuubisse ssa1ppe
feanjeu ‘A37suap ybIy Saey 3IBYI sayborodoy 3Jo sSIfTTWE]
orgtoads 103 pue tgstbotodoy zxa3ndwodtiinu puraedwod 103
atqe3Ins a1e jeU3 S2OTPUT AITTIQRITSI 103 UY3oq UYdIeds3l
ino @osn o103919y3 ued I9uUBISep I193ndwodIITAU IYL
K31T1QR3N0321
[e0ol UO poseq 9zfS JYVY UO punog IIMOT ' S9ATISp pue
uorjernuis Aq s921s JUV IT3Y] saaeduos p zezdeyd ‘ssT1I
-we3 ydeab zojndwooTiTnu 3Y3z ui purznoiax [eOOT JO SISOD
ay3 HUTUTWIEIID 123IY °SIUBWSTD [ENPTATPUT 3yl 3O S13
-711qeqoad 3Tney 8yl jo juspuadeput ST 3T ‘AITTIQRIT3I
¥iom3su jo soansesaw DIISFITqeqoad 3Isou IYTTuUR {31 uoTlil
-1ed o3 poifnbal SeINTTRJ WOpuERl JO Iaqunu pajoadxd Ayl
g1 ydeib ' o 8zTs (J¥V) 3IdSTTE WOpURy abeiaay aulL
*syzed painoisp 3yl jo
y3bual Y3 Ul 25ESIDUT 3YY Xq pue ‘Ajjwel e JO sIsquauw
1Te 03 S90133ns eyl I TewTuiw 3Y3 Xq bHBurznoiaa O
-0T BTY3 3JO 31800 °y3 2Inseauw ay ‘*3ITNEI Y3 punole sabes
-saw In038p O3 sWy3lTIO6TE Buranoa 1ydyy AFTpow SIDIIIAA
1 3sow 3e 3eyy soiynbal sinTyey pa3etost ueath Aue jeusy
yons ‘N Jo juapusdeput ‘I IdqUNU PIXTF BWOS ST 2I3Y3  3IT

arqeanoiaz  Ariecol st sydeab jo ATtwez 23TuTIUT UY

*3271S 39sItTRd wopuey ETEEYN

pue X37171qe3N0303 12001 :I93ndwodT3Tnu 3Y3 jJO 2anjeu pa

-3nqTI3STP 243 103 @1qeans aie jeyl A3Trriqerrar jo ssan



e jo 9oibop 8yl °S301318A 537 jJo om3 Aue ussamiaq IdUe]

-s1p uwnwixew ay3z s} ydeiab v yo ‘3 ‘ISjauweIp YL “wey

usamizaq ysed 3sejaoys e Jo yibuar By3y ST S3DTIFIBA  OM]

usam3aq SOUE3ISIP SUL A 03 jusoel(pe BT & USY3 ‘A Xe3ji3a

03 jusoelpe s} A %9318A J] :ps3joaitpun s8bps e sey

ydeab ps3dai1Tpun ue (58073134 OM3 Kue uaamiaq yjed e sey

yde1b pajosuuod e {sabps a1dy3Tnu 10 sdool-3Ie8 Ou sey

ydeap BTdUTS V¥ *pe3oaiTpun pue ‘pajosuuocd ‘srdurs aq

1tis sydeab 1Iv -ydeib e jo szTs 8Yyzx se 03 pdI1IVIdT  3q
sawr3swos TIT# PDue ‘S9801318A JO I3qunu 3yj 330usp TITA
N °s801319a juaoelpe jo sated 10 ‘Sebps jo d 3@s e pue
§5571348A 3o A 39s Kjdusuou e Jo s3sysuoo ydeib y
*3x23U0D woilj Ieeld 8q TTIM suoririadsa 3o
1aqunu 8y {sawrl Jo Iaqunu dwos X Burieadsa Kq psauwiog
puti3zs e sajousp X ‘S3THBIP 3O purizs e ST X 3II ‘u
ornpow st s$31Htp 53T Jo sadriosqns BuTafoAuy OTIBWYITIE
9ITyM ‘q oTnpow ST X Jo s3Thip HuTATOAUT OF3BWYITIER TE
149 ® x uaath ‘oTdwexs 707 I0 oTnpouw ST OTIIWYITIER INO
3Jey3 UOT3UDAUOD ayy Aoldws am ‘o Aue 103 {t-0*"**’1'0}
388 9y3 woij umelp siabajul @sn om Isaduaym  “u yjzbuel
jo sburizs Kie-q Jo 38s ayjz djousp 03 yq 35N BM .ﬂﬂ\wg
sejousp [ ATP T pue {X ueyz ssaT jou 1abejur IsarTRWS

ay3y sejousp |x| {x ueys 93wzl jJou I9bajuy 3sabaey

oy3 sejousp [¥] ‘wy3TieboT OM3 @SB SU3 SIJOUIP 1

SUOT3TUTIOA "T°T

s[p’e’z] 2anjexaztr ydeib 133ndwody3TNU
ay3y ur ,sydeab abueyoxs-s13yjznus, syl se sydezb swes ayjy
K1acexs 3jou aae [I] .sSyiomjou sbueyoxs-sTFFnys, PaTIed
syIom3su uorzeanuzad snoiiea ay3z ‘ze3jdeyd sSTY3 uT  I93ET
esyie T4 3eyy oTduexs ue JO0F !SeaIE YDIRISA1 PIIR]
21 K1osoTo TRI2A9S udam3Iaq S3OITJuU0d Tedrboroutwisy aie

s19y3 3By} SIeMe 9q PINOYS 19ped1 BYL -suydeib Je3ndwod

~13INU SUOTSISA 3DRIISAR INO TTed TITA am  ‘(uorjedtunu

-woo a1osssooidisjur sapraoxd IBYI HIOMIBU B UT SIYDITMS
juasaidax 8013184 3Yy3z JO ISOW YOTym UT ‘syIom3au
uotieanuiad se yons) Li10sy3 ydeab Zopdws ey sspou
1ossapozdraTnw Isyjo pue ‘(sabps Aq pajussaidair} SUTT
xa7dnp-1In3 212a0 sobessam ela HUTIROTUNWUOD siossaooi1d
juspuadapu] juesaidel SeoT3ada TIe YoTysm uy ‘I3pow ino
uesM3Iag UOTIOUIISIP oyjz ozTseydws o “‘sarfTwey 1adeayd
iexeass saonpoxd 3BY} UOTIONIFSUOD MdU ® sdotaasp
pue ‘e7193130 3500 piepuels TeIdass 03 burpioooe wayl
sazedwoo ‘uoT3osuuodiajur  183ndwooriInw 103 pasodoid

A1snotasiad sydeib jo sSBTTTWRI SMITASX 193deyo STYL

syde1s 393ndwodI3TNH Ssuad

z 183deyd



ydeag uasaalad ayl

12 84nbid

IeI2A98 pue uoT3Isabuoo o13jeay s3oaegjze AT3091Tp osTe
I338ueTd °83073339A oMy Kue usamjaq aouelstp Butinol Iyl
03 punogq 13ddn ue pue [9] suwyzyiobie oyoe 10 3seopeoiq
4Aq psainbai sde3s sbessew 8yl uo punog IIMOT © sapra

-0ad z238weTp S _jIoM3du ® :sayboTodol UOTIDAUUODIBJUT

Teo13oead 103 juerzodut Afowsiixe aie pue ‘58USp poITed

@1e s3500 3onpoid pue I93sWETp MOT aaeYy jeysy sydeas

*ydeib ® 3o 3500 30npoad eyy pelTes oq TITA UOTIa3
-3110 1833eT 2yl “°s°1bep . 1sjewerp pue 1vjswerp :sydeab
ze3ndwootiIne se setitTwey ydeidb ayj eiedwos o3 a93deyo
STY3 UT pPasn aq TITA BIISITIO 3ISOD aafjejrjuend omg
"S2071318A (T pue ‘Z I1338uelp
‘¢ o991bap sey yotuym (1°g 2anbrg) ydeab usesisazag ay3 st
uajjo sieadde 3ey3 ydeib 1syjouy T jo i932weip e aa1bh
03 8asyjo 2yl Tt O3 DPIIDAUUOD YOBD ‘SIOTITAA N YITM
ydeab sj3a1dwoo e sajouap z& ‘szoqybTou omy 03 pejosu
~Uod yoea ‘sa01318a N o (bura 10) aroko e sajousp zo
*A109y3 ydeab uT soweu pIEpUBIS SARY SUOTIONIZSUCD ITo3eT
ut ATtAER9y pasn aq TTIA eyl sydeab jo SaTTIWeI omy
(*®19y paurzap 30U
Kbotoutwaay ydeab zo3 [s] Axexeg ssg) -Teinbsa st ydesb
ayy ‘o01bap ewes ay3 eaey S80TIIBA TTE  II *JUSTeATAZ
palied st 9@ai1y3y e2absp 3o ydeab vy *S801339A  S3T
Jo ssaibep ay3z jo wnwiXew ayjy ST ‘p pajousp ‘ydeib e Jo

es1fep ay3 ‘31 uo JUSPIOUT S86PA JO IaqUNU BY} ST X23I94

0T



—usuodxa I03 orijawosbh ‘safrrwe3l sTqerodisjuy AtaeaurT

103 or3suy3lfie sf Saz1s Jo aousnbas ay3z ‘spios I8Yzo Ul

*37qetodiesur A{JEeUTl~fwes peoITed aie ‘W b1 03 TeUOTI

-jodoid ST W pue o 3UE3SUOD Bwos JO ATATITNW ST W 2IdyA

fqu = N 103 paurjep ole 3Byl sSaITTweld *l1o3dey UOTI

“t7odI33uf oyl o pue ‘oIqelodislur AJTeTiusUOGX®  1333e]

ayy ‘diqerodiezuf ATaBSUTT 18WI0F BY3l TTED BM D JWOS
jo 1omod e a1e 3jBY3l N JO Sonfea Tie Ioj 10 ‘D 3JuelSUOD
smos go eofdr3inu e 8Ie 3jBY3 N JO SONTEA TTe IOF I3Y3Td
paurgsp 2q Afrensn T{TA ai1ay pajussoad sarTrwey ydeib
8yl -syde1b usa1bh uty3Tm sobesssw Burinoia jo pue sSIIY
-Twey ydeabp Burizejodidjuy jo esSes Byl 1T BITIIITID  3ISOD
‘parzravenb Arrsea ssa1 3Ing fquejrodut I8UIO OML

* (y20M38U dYy3z ul siossadoid jo Iaqumu 3Y3
uo puadep jou ssop ubrsap 8DEIISIUT BY3I U3 OF) saabap
jue3suod ‘KyTespt ‘pue o21bap TTews saey O3 padu IITA
syde1p zajndwooniiTnm jo ATIuey e ‘gap3ndwonTyTnu 1ed
-t13oead 10d *[LT] ®jyeljsous syl pue 4[gT] sSni1ol pPajSIM]
ay3 ‘[ST] SjIomadu HuT: TepIoys Y3 IPnIdUT ‘T > I PIXTI
swos 107 M ST I93sweIp 8Y3 YOTYA UT ‘SITTTWey OTUYIYI
-efotuou jo satdwexa JusdNY ‘N u3ts ArTeotuyztaebot
#o1b sisjoweip osoys ‘esibep TTews Jo SIITTWRI UO SIJRIT
—usouoD SISAY3 STU3 ‘reInorzred ul N JO Suorizduny  se
3s00 3onpoad pue I938WEIp dY3 IIPISUOD TTIM BA ‘sydeab

Jo sarTrwej S3TuUTIUT d1edwod O *{¥1} 3130d 0O/I yoe

€T

103 oIqeTIeAR U3IpIMpueq oYyl S95B3103pP 1giosgasoadoid
-1u djyo-a1buts 103 ‘osye 3InQ si0853001d Jo 1agqunu udlalh
® 103 SOUTT UOTIEOTUNUWOD diow saitnbax Ayuo jou 2a1bap
Jaybry ‘suaajy teoy3oead ul » (1osseooad 1ad s3zoed ©/1
10) x9319A 13d sabpa TeuOotltppR BurMOTIE JO 350D TeEny
-o® 8y3 1037 3Junoocoe 03 ‘seoibdp JULIBIITP UITA SITTTWEy
saedwos o3 peosn uaijo ST ‘p -« Y ‘3sod 3onpoiad eyl

*zP > N ®a®y sydeap 71e ‘LS A1qissod pue ‘[
t¢ ‘7 seaibop 103 3deoxa ‘3eys paaocad [€£1] sopad a1aym
+7 19jeweip ioj 3deoxa ‘paurjyaa udsq jJoU SBY punoq SIUL
+[z1’11] L6 Atqissod pue ‘L ‘g ‘gz 2dsoxe seaibep TT®
303 ‘z 1s32uweIp 3 ‘pue ‘g < sidjdweip I I0J STqeyoeax
-un ATqeaocizd ST punoq SIOCK BYJ *3J0O01 SIT JO ¥y ddUBISTID
uTyY3ITA OIT PINOD 3By} X93I2A K19A3 SSPNTOUT 2313 STUR
sk1aea1d '1-¥ 3YybBray jJo sesaaqns Are-(I-p) 3JO S3001 BY3
se sioqybyau p 53T BUTIEAI} puUR 3001 dY3 Ioj X33194 Aue
puiyey Aq peaeeid 81813 8Y3l UT SIOIJIBA BUT putjzeasunua
&q poataep st punog sTUL " (1)0 + (1-P)BT / (NIBT < % os
‘(z ~p) / (z - y(T-P)P) 5 N ‘z < p @e1bep 103 *[g/N]
= ¥ 31933weip pue ppoe N UITA ‘Ny sg55y0fo aie sydeab
sTqissod 3iseq 3uY3z ‘g asibap 104 *{oT] punog 2100W
a3 Aq usath ST 3JITWIT TeSI3IRI0AY] VY *yde1b ay3 Jo 9216
-3p 3yl uo Arbuoils spusdep ‘i1dasMOYy ‘SeDT3IBA 3O ITBqunu
uaa1b Kue 3I03 peAdTUYOR BQ UED 3BYI IBIPWRID BUL

fe’gflL] %uﬂﬁﬁnm..n.ﬂwu j}IoM3zBU JO saInsesu

[A8



93n01 pue ‘paxyj sajvuipIOcO 1dyjo T1e Buiproy Aq aniea
uoT3BUTISAP 9Y3 o3 uIny ujf 3ITHBIP 90anos yoea abueyd
swy3tIsobre Butinoa a1durs ® Buymolre ‘s31bBrp N-98eq T 3FO
sburiys oJe a3ey3 sessaippe paubrsse aq ueo 'p jo s9013
-Iaa ayy .Aﬂzvnmﬂ . Aﬁzvmmﬂ\uxv = 1P 8T ¥y 103 3s00
jonpoid Y3 3Byl OS ‘TP = ‘P pue ‘i = Py ‘4N = ¥y sey
Artwez BupaTnse1 oyl *' 9 x o 2q 03 o pue o aq o3 Ip
suturzsp £q Yo Ariwez a37urjul ue piing ueo ea ‘p ydeib
Kue uaaro “uoljonijzsuco ayy ul sydeab TeTITUT JUSIBIIIP
pursn Aq paasoadur aq ued ~szwmﬂ ‘3s00 3onpoad siyL

*N Y3 Tm oseaioui o3 29163p

sy3y bHuyozoz *(N)BT yaoq aixe aqnoradiy ay3z jo saibap pue

JejauweTp 8y ‘u = p pue ‘u =3 ‘.z = N Yiya ([81] eqnd
T35dKy Xieurq oyj oARY oM ‘SSWTI U FTISIT UITA Y
jo jonpoid ueysezie) syj oye3 o4 3I Cp + Ip = p esibap
pue Oy + Iy = y zo3jswerp sey yorys ‘ydeib Bupansalr ay3
ut seor3zea CNIN oxe axsyzr *Tm o (Ts’Ta) pue % = Ca 20
1Tg g (CaCa) pue Ta = Tan :spToy suor3zTpuOD OM3 BSBU]
jo suoc 31 ATuo pue 31 (¢m‘Im) o3 quaoefpe st (%a’la)

jeyy yons seobps pue Zho x Ta s90T7319a y3zia vydeab e

st ‘%s x Ip ‘35npord Getsa3ies 1f8y3y ‘°p pue lp saesabap
'Ty  pue Iy siegouwerp yata ‘(% “Ca) = Co pue (Ta 'Ty) =
Ty sydeab om3 usain -suydeab jo jonpoad uejsezie) auyy 4q

pautzep oq ueo sydeab Jo sayliwey pesodoiad Teidass
saTTTWed 3aonpoid ydeans -°g°g

ST

*y 193deyo
ut pesSsnosTp 24 ITIA ‘A3TTIqeTI®1 03 fuyjerazr ‘etislrao
1sy3zang * (soyITWey mau bHuisodoid ueym ‘a1dwexs 103)
KrTeuojseooo HuiInox uorjusu ATuo [ITA aM OS ‘Suy3lTa
-obTe Burjnox siqeuoseal daey SITTIWET smmum, aa3ndwod
-331nu pasodoad 3sow ‘burianoa jo souejaodut ayi Jo osned
-aq 21ed ul -seuo abiey o3 si0jdey TeEuWS pue ‘Terjusuod
-xa o3 arqeaagsid st A3rriqerodiajur aeadurl ‘suwaiysds buy
-387x2 butpuedxs LITTdurs pue sjutealsuod ubissp oonpai
o5 *safTTWey oiqerodidjur AfIeduiT-Twes 103 T bot1

¥ wioj TeIauab ayjy sey pue ‘ssrTTWe] aTqetodiejutr ATIel3

LA



aarvy sai1oko se .NM 10) 310&o ® g1 3onpoid ayz jyo ydeib

juauodwod yoes YOSIYM Uy ‘ssqndisdiy pPIJIOBUUOD-USBUW BY3J

o1 sydeab jusuocdwoo JO SWIIY U SWIIIXD ISYJ0 BYL

aqnoliadAy pajosuuod-ysau ayl °*z2°Z°'Z

‘4% = p pue (N)Spot
= 3 435 = N Butaesy .mm jo s3onpoid ueysslie) 103 paule]
-3 81 (N)zBT 6Z6TIvL*® 3O 3500 3ompoiad e ‘saabajur aq
3snu sI1030v3y TTe se ‘sor3ioeiad ul alqeuUTE3llBUN ST punog
I9MO0T STYl STTYM *Zz6°y Arojeurxoiadde jo aniea e sey
Jd usym ‘9g8IyL°0 ATeozewrxoadde jo eniea wnuiutw anbyun
B gBY UOIIDUNI SIYl ‘T < =9 3Isnu 4 Sy -Temiuiw ST
(d) zB1/{1-4) uyoTym 103 BUO BY3 ‘g Bwes Byl Xq paaatyoe
snyy sT N Aue 2103 3s0o 3onpoid alqrssod wnwIUTW YL
“(N)zBT () zBT/(T-4) = (I-8) (W)$BOT < p - % 3ey3 swoys
1/IN = & 03 °Tqeties auyy putbueyp .Aalu\azv.mu < pex =
p - 3 ‘N usaib 103 os “‘Tenbs aie Ty sy3 TTe ueyam pautey
-3 ST o21bsp 3Seal 9yl 3IBU3 SMOYS sninofed XAiejuswarls
‘1 paxi3z 20a :suydeab 1osusp sonpoad jo0u SBOP INg ‘N Ul
wopas1j 193e91b septaoad wioj XTped paxiw 8yl “(T-TN)=z

=ppue ‘3 =1y Iy, «v- . Ty o g sasen tTeIBUBE By

ut ‘sey usyj aqnoiadiy aj3sTdwod sIYlL *3I15Ip Buoc AT3oe
~X3 UT 19J3TP SOSS21ppe asoUm S35I1319a TTe 03 sabps sie
313Y3 X3318A yoes I03 ‘oseo Aur ul “*XIpPRI1 paXIW B UT

sassaippe usaatb a1e soor3isa ay3x ‘Iy ¢+ Ty Zes ‘sazts

L1

snofava aaey sydeiab jusuoduod ayz Iy {sossaippe Kxe-Ty
uaat1b a1e sany3iea ayz ‘IN ‘seoy3jzea Jo zoqunu  awes
ayy aaey T11e sydeab ayardwoo jusuodwod ay3z 3r °sydeab
a381dwoo 3Jo s3onpoad sasn [1z] aqnoaadiy pazyTea?
-usb jo wiog sup ‘sydeab jusuodwod ajeyidoadde butsooys
Aq s3sod srqissod 3seq Y3z SUTWIISP UBD BM ‘uUOTysed
S§TY3 UuTr 3ITTnq sayTrwel 1eTndod omjz 104 *[gz] 3onpoad
8y3 ut sydeab juaiazzip TeIsAes buimolie Aq pojelAlTIR

2q ued L3r11iqerodasjurl jetjusuodxs jo swarqoad syj

aqnoiadAy 83sTdwod ayy °*1°'z°Z

*838500 (N B1)0O saey saTTIwey I1ajerl ayjz
asnenaq Ajuo spesoons aanpadoiad syl ‘Issamoy uﬂszmﬁ
JO JUSBIDIIIS0D MOT ATTIea3zIqae ue ulelje ued sydeiab jonp
-oxd 3ey3 wmoys 193deud STY} UT SUOTIONIISUOD I93BT OY3Z
‘sydeab Tey3zTul Sbaey Arjuarorzgns buysn Ag *[61] puou
-19g XKq p®I2A00SIP SPOTIISA G6 pue ‘p 1830uweIp ‘p
991bap yatm ydeab e Puysn pansfyoe aq ued Aﬂzvmma LE®O
‘00T ¥ N 103 “Aﬁzvmma $5°0 = P . ¥ S8ATH yotusm ‘ydeb
u@s1338d 2Y3 HUTISN paUTR3IR ST 3SOD 3SAMOT dya ‘0T > N
103 *oTqersgsad aq AKew N Fo saniea TTeuws yita sydeab
TeT3TUT OS ‘N J03D®Y Y3TM oIqerodisjur Airerjusuodxa

sT Arrwe3y ayj .az = Iy 20UTs °*s3TH1p T Bul Jo yoews X3

-fpow 03 paitnbai aie sde3ys ¥ ‘oseo 3sIoM Byl ul  *31HIP

juazand  ayjz I33Te 03 5 ydeab [eT3TUT BY3 03 Hurpaoooe

91



_zoMOT 9Y3 S90Npal YOTYM ‘1T = ¥ pue (z-p)/ (1~-1(1-P))IPT
= N PERY.Y ydei1b 1einbaa e putonpoad ‘gaaeaT
syz a3e 9313 By} 30 gatdoo p Butuyol pexsobbns [Zz] ueuw
-patad ‘&3fsuap asoaduy o3 sles Jeida’s Uy paitotd

—xo aq ueD §9073ida jeal §, 28313 © 30 saibep MOT 24l

Seinjoni3s o213-F3TAW “T1°¢€°

(-burreadde ssaT 9913 3YJ
syeu Kew ‘p 193deyo Ul PaIapIsSUOD SINSST K31119e1 TR 3Y3
se uyons ‘eTI93TID I9Ylo ‘25IN0D 3O)  "SITTTUE jonpoad
ydeap ayy o3 Ilotisdns sie SITTIWE] 3913 ‘i193deyd sTUl UT
pesn BTIS3ITIO 9yl TTe 3O SWIdy Ul  "T3AST 3somol pebbex
e buippe Aq ﬁmalmvma\z mmg ¢ 193jawetp UTYITH PI3IDdUUOD
aq Aew sS207319A JO N Iequnu Aue :uotrijetodidjzul s SB
1p7duts Atowsi3xe sT Buranoy “(p)o + (N)BT ((1-p)b1/PT)
= p 3y pue (1o + (BT ((T-P)BT/Z) = 3 3=U3 OB
+7 ST 193°WETP SIAT °*SIDTIIBA (z-p)/(z-q(T-P)P) 3JO TE3
-o3 e pue ‘(1 °221b3p uUlTA yonea) saor3I8A jJesl H|qﬁanwvm
sey 92913 B ‘1 T9AS] S2ARST dY3 PUE 0 49T poubysse S¥
3001 ®Yy3 3I ‘u2IPTTYS I-p dAeY SIDT3IISA {euIajur 13Y3o
S37 oTTUA ‘usIpTIYD P YITA XB83I34 3001 B Sey ATrwe3 yons
gsatduts 2u3 ‘Z < P sa1bep usarbh 03 °S99I3 JO SwWILY Uy
K1q0911p DSUTISP suyde1b jo saiyTwey eIBAIS Aq peossedans

s1e sarrruey 3onpord ydeib ay3l jo SITITSUSP SUL
sSuoTleTIEA 921L °€°C

61

*(T~a/1N) 2
= N\AauazvnuN jo 3800 3onpoid 3yl 103 punoq IBMOT ®
sujebe aouc ‘Buiatb 1yenba aie TTe USym paute3je ST 3IS0D
wnUITUTW Syl 3IBY3 SMOYS SNOnUT3uU0D  SE ¥y ouyz bHurjesaay
‘axogyeq sSY 1z sy @o9i1bsp syi pue z/{1-TH) = s1 830
-wetp 3onpoad 8y3 +Xgaat3oedsax ‘se0T319A Ig 0 Ty yaam
saTohd 1 uaald tga1oko ppo JOI a3etadoadde sernuIoy Byl
Atuo buisn &g N jo uOT3IDURT B SE 14500 103 punoq JIBMoT
ay3 pufj ued aa ‘snyl ‘- 1djdweip IO oasibap ayz burjzodejzje
ANOY3ITA N UT 2SEaIduf ue 103 jusuodwod S5 a1buts ® Aq
paoeidai aq pInod sjusuoduod Ty omy Kue ‘AfiETTWIS 193
-sueTp pue asibap suwes syz Ioy N 1932916 uydeab 3onpoid
ayy bHuraih ‘orodo ppo ue Xq pooeide1 pTnoo a104dD usae
Kuy °7 3o i030ey B AQ N Soseaiouj pue ‘Is3aueip dy3 o3
[z/{] pue @21bsp ay3 03 ¢ S23nqTIU0D 5 570ko yoed 2z
jo 1030e3 e Aq N BuyseaIdUT STIYM 4 zp32weIp 3Yy3 03 pue
s2163p 2ay3 ©03 T S93INQTIJUOD auauoduwod Oy yoew *saqnd
-19dXky o3aT7dwoo ay3z I03 S Bwes Iyl Atjoexa ST 3800 300p
~oad aTqtssod 3saq ayl ng ixs7dwoo diI0W USY3 JI' I3

-weip pue 8a1bap 103 deNWIOF YL * (52013394 £ 3SER] 3P

81



L

‘guyytaobTe Hurinol xsTdwod 8I0UW  JEBYMSWOS WOIY IBFINS8
oste seosa3aedky *sajytwe3 i9yjo Auew se poob se Jou SF
ang ‘sejriwey 3onpoad ydeib sy3 3O 350D Y3l I9A0 JuUBU
—aa0zduy 3e21b e ST 3500 STYL *(T)O + (N)BT 9 =P . 3
pue ¥ = p @iasys ‘T oea3iadiH Aq passtyoe usyy ST 3IS0D
jonpoad 3seal aylL *(p)o + (N)BT (z-p)/(1I-P)P =P . ¥
pue ‘{1)0 + (N)BT (z-p)/(1-P) = (T)O + (N)BT (T+w)/(z+uw)
= b ‘w I938uRIed ER Y a91318diy e 1od

*pap
-pe @aie sabps ajow uaysm uaalb oq ued suoIITUTIAP “xa1d

~woo 2I0W ING ‘IRTTWIS N\m_.>vu:wamﬁmeoo

"(L(p)asorTRUS
YaTe T T9AST U] A X93IS2A S309UUCD pue Inol 2316ap

gey 1 @a1318dAy ‘zefnoyijaed up ‘uayy *pojusuwatdwod I

T-u

374 y3TA X oq o3 (1’x)juswerdwod suyyaa ‘I = ' X 3IPYI

yons T 3seaT oy3l °q o3 (x)issTlews ouiFep ‘.z B T-Uy-

oo Ty O0x = x usarh ‘A737o1Tdx® 2I0W *TOAST dSY3 pue
w uo Burpuadsp ‘s3Tq IeInoYlIed ur I93IITP IeY3l SIDTIAdA
josuuoD sebpe TeUOT3IIPPE oYyl {sesssippe Laeulq 3Tq-T
poubrsse aie T ToAdT UT S9OTII9A 8yl w4+l 2d21bsp asey
saABST ©oYy3j pue ‘u+g 99169p 2ARY S8DTIASA TRUISJUT I3Y3O0
ay3 ‘gz eo1bep sey 3001 oyl [ (T+w)/(Z+w) (T-(T+N) BT}
= [(T+w) / (g+uw) T} st 1939Wep ays 3eyz oS
ussoyo ATInjeied ‘xe3Isa yowa o3 sabps w sppe uw @9a31ad
-Ag -1939WRTp 29Ul I9MOT O3 S8OT3II9A 3y3z O3 pappe Buiaq

sobpa oy1T-oqnoiadiy TeuOTITPPE Y3ITA ‘(1 T2A8T 30 S2ABIT

Te

ay3 Y3ITA ‘ST 3RY3) STSA3T 71 Yata ses13 Azeulq a3erduwon
woi3 3TIng 81e sayljwey osrjiadiy syz TI¥  *[vz] uinbes
pue uewpoop 3JO sSOFITWeF oo13d8dAH ayz ai1e ‘ia3deys
STY3 UT pa1dPISUOD BIISITIO 3500 dY3 Jo swisy uy ‘sydeab

ie3ndwooiiTnu  peseq-s813  [NFSSe0ons  3Isouw 9yl

ATtuey 931318dAy ByrL °z°£°¢

*{N)BT 3O 3jUBTOTIIIo00 ayz saoadwy 3ou PIP 3Ing
‘N pue 3500 ussa3yaq dIYsSUOTIRTDI BY3J UT SWId] ISBPIO-MOT

ayyz poaoadur I9yzany Kayz ‘snyl VN +

/(e 2/ lesn
= N Y3TM 89IN30NnI3S-921L-13INK 218 219y3 ‘g oai1bsp 103
‘3ey3 ses ysiIqe3lse pinod Asyj punoq TeIdusb 3s3q VY3 ‘N
JO SonTeA TIPWS SNOTIRA I10J iajaweyp TTews y3tm suydeab
TRIDADS I2A0DUN PIP £ 93168p 103 SHINIONIFS-I3IL-TITNN
a1qrssod 3o uoljeroldxa 118Uyl ybnoyirvw *patgioads
194y3Iny 3ou aJe sabpe TRUOTIIPPE® 9sdy3 ang ‘ieinbaix
yde1h ay3 ojew O3 SIARST I9Y30 O3 SUOTIDBUUOD TRUOTIJITP
-pe ybnous aaey jesaT yoed 3eyl sainboaix oste Asyz ‘¢ ueyy
133e81b6 8T P UBYM *S83I3 BY3 TTIP JO S9ARST 8yy bHuoue
a10Ao e Aq wo3jjoq 8yl 3e pue ‘ulIpTIyo Z-p ATuO aaey o3
X9319A 3001 yoea buidioz ‘sjoox sy3z buowe 310ko e Aq doy

843 3B P93OBUUODISIUT 218 59913 jusuoduocd Fo ‘u Isqunu

awos yoTys uft ‘[gg] S8IN3onizs-9915-I3ITNK IO ATtwey
ay3 peasodoiad 887 pue usapiv *(N)BT Jo USTOIFI200 3yl

sac1dut jou sd0p 3Ing ‘seTNWIOI 3500 8yl uUT SwIal I3plIO

0T



ul -°q Jo ardy3ifnu e ST 3eY3 [ < N Iaqunu 3wos pue f < q
oseq Aieijyqie ue uaalb ussq aaey OM LumsSsSe SUOTITUTISP
Teasuab ayl ‘*suorjrTuIIOpP [eIauab 9y3z yiatm ofreaed ug
ydeab 193nduwooiiTnu sbueyoxs-ar3ygnys Xievulq paepuels ayj
3o 8sed OII1oads ayj jussaiad am  ‘suollrulep buimortoyz

ay3 Jo Hurpuejzsaspun IATITNIUT aIow B 8praocad og
SUOTITUTI®A *T°¥°C

*uxo3 arqetodisjut ATyeriusuod
-X9 ue up pssodoad ArTeuibrio 919M Jeyl SOfTTWEI Tei18A9S
Jo suolsida arqetrodiejuy Lraeauir sepiaoad uoTITULISP
|y *A3TTRI9Usb 8 _30n13sucd syy bHurjztordxe Aq psasiyoe
8q ued jey] S3800 pdaocadur ayyz Aq pue ‘moisq padoleasp
uoT3IONIISUCD SbuBYOXe-8IqnOP TeAou 9yl y3fs drysuors
~e1a21 s31 Aq 2iom parztisnf st ‘i2asmoy ‘8isvy uoTISOTOUT
$31I *Wey3l 103 punoq 3ISOD UCUWOD B saptaoid pue sarIIwed
ydeab 1o3ndwoorztnu zerndod Auew os sITITUn 3 9sneo
-Bg 3S§8I83UT SWOS JO ST UOTIONIISUOD 3bueyoxe-sTbuis oyg
*gydeab sbueyoxe-o1bUIS TTB2O oM 3BY3 SseTo 1elsusab e
Jo sgapuejsuy or3roaeds eae safliwel asayy IV -SusT syl
pue ‘saroko-pajosuuod-aqno ‘syiomisu uftnig sp ‘sydeab
abueyoxa~sa13ygnys sSe yons ‘seTTIwWeI pOIRTSI T[RIBASS
Aq pessedins 1o parenbe ussq saey suoljleRIIEA 9213 BY3

Jo pue satyTwey 3onpoiad ydeib ayjz Jo s3TNS31 Ayl
syde1n abueyoxg-aTburs *p°g

€C

*abpe 1Mot pobbea e Huippe &g N Jo anTea
Aue 103 pojonijsuocd aq ued Asy) 1 10303 Yata oyqetod

~-393uf ATIedull 9a1e ‘sayfiwej 9313 Iayio ayl WYY ‘ang

(44



abupyoxa-aTbHuls JO SOTTTWEI SITUTIUT IONIJSUOD UBD BM
asneoaq ATuo Huilassasjul 8T punoq 81y3z ‘8s81nod JO
*{(u’s)ssaoxma+u) . D Aq popunoq ¥ I233WeTp

sey o 3s0d ylta o ydeab sbueyoxs-aibuis v *T weI09yy

5]
Jo 1933weTp SY3 UO punoq BulmorTol 8yl d4a01d sOu ued BM
‘uojjeuIlSop paiysep © woiy KAeme sabeys u A1joexs osbeys
® yoesl ©3 JI9pIO UL posieaell oq 3snuw eyl sabe3s jo

Iaqunu wnuwixew ay3 sy (u’s)sseoxd ‘ATeatiiniul " {I*

q
‘¥ =® ‘s> 150 | s ornpow (ug+te)jurw Jjos > 1 5 0
Jey3 yons | TTe I9A0 wnuixew 8yj aq o3 (u’s)ssaoxm sul3
-3p pue .r:anag = u 387 °*D 1500 yitM o ydeiab sbueyoxs
~a1buts Aue jo 183aweIp 2yl uo punoq idddn ue I03

uoTssai1dxs oTdUIS ® MOTI® USY3 SUOTITUTISP II0U OMJ

ydeib sbueyoxe-a(buUls © JO J8jeuWeip ayl °Z°¥°Z

‘¢ 8%
opue ‘N8BT KW ‘g 8T q ‘T st § ‘otduexs abueyosxs-sTygnys
ay3 ur *q ornpow st uorjezado ¥S Aue jo jdriosqgns ayjy
pue ‘y ornpou st uoizaod Butils oyz ‘s ornpow po3zsadiay
-uy skemTe sT sS8Ippe ue JO uoljiod abeis 8y3y ‘suorlusa
—uod doI3a3WYlTIe TeIdusb ino Buimollod °s 8beis o3 buoy
-8q 03 pIES ST {X‘s] SsS8ippe YiTa X8318a VY (*31671p MBU
e ut burjejox 3o 3800 ay3z st O ‘sossaippe uo suoijerado

se uydeib e ur syzed mata 3M 3II) .Aﬂﬂxvuvﬂmm ‘g ornpou

sz

1+8} o3 {x‘s} woaz D 3sou 3e y3buat 3o yzed © 8T 8IBYY
‘q> TS0 Apue {x‘s} seoF318A A ‘3eU3 Yons ‘N > X ¥ 0

pue § > 8 > 0 213ys ‘{x’'s} w10 syj jJo sassaippe anbrun

paubjsse agq ued sSa0Dy3IaA S3T JT O 3800 pue ‘| 2z1s-sbeis

‘q sseq ‘sabezs S y3zim ydeab obueyoxe-sibuis e ST
ydeab pajoaiypun ue Aes am ‘suorijtuigop assyi bursn
x = ((x)tas) s
yats ‘1 Aue 103 [T-N‘0] uo uorIoafrq e st (x)fas
‘q 3o ordjarnu ¥ ST N 8sneodd X JO 31q juedyjjubrs
1891 8y3z sjuswsTdwod (x) Tgs ‘e7dwexs ojgioeds ino 104
‘x = (x)0zg ‘ieroorazed ur -q ornpou (1+1 "x) 37BTP Bu3
y3is ¥ Jo uotjejuassaiadsxr Aie-q sy3 ur +1-Uy 431B7p 18p1I0
-#07 9y3 bHuyoerdsi se pema1A aq ued uorjreiado shueydxs
~-3TbUTs styl °(q ofnpow (T+{q ompow X))) + q.(q AP
x) = (x)fgs ‘q> 7 > 0 Aue pue N > x T ¢ Kue o4
‘{q atp X) + (a/N) . (q ornpou X) = :cTL
8s19AUT Y3IFM [T-N‘Q] uo uotidaliq ® st ‘q 3Jo @aidr3iInu
® ST N 3T ‘pue [T~N‘0] o3ur [I-N‘0] sz9bajut ay3 sdeu d
*uot3zesado [97‘Gz] S1J3InNUs Jeflruwes ayj Sa2wWOddq OS pue
‘uyoy3ztsod I9pIO-MOT BY3l ©3 ¥ Jo uoljevjusssiadsa Lieurq
°y3 Jo 319 1opio-ybiy ayz Burzejzoxr Jo 3o’83F8 BYy sey
L ‘a1duexa Ino ul *X Jo uorjejussaidaa Aie-q ® ut 31HIP
19p10~yBIY BY3 3Jo 3701 3y3 sherd N ATP X N ATP gX +
N oInpout (gx%) &q 03 Ava 8uTjap ‘N > x 3 ¢ Aue 104

*0 < U awos 103 :N = N pue ‘z st q ‘siduexa o73Tosds ino

ve



*{A’u-s} woay puyjae3s z°'t

euwe] 9sh ued oM og ‘ydesb pajosaipun ue s H *Jooiad

‘W > &3 o Aue 103 ‘Du y3busy jo [A‘u-s} xa319a Aue

o3 yzed e st 9i1s8y3 .mx.mw x9319a Aue uaAlH °E°T ewuweq

by

*Item se abuer jeyl uy antea
Aue aney o3 & Buimorre ‘salsnioul ‘T-W pue ( usaMlaq
anTea Aue aaey ueo 37 os ‘s31bip Kie-q jo Hutiaas 3THIp-u
ue XAjaisw ST mtﬁﬂmaN wisy ayy ‘isnsmoy ‘L A q > mﬂ >0
jey3 yons Yy < Ty gjustoyzzeoo swos 103 ‘W olnpou
‘Ypow ver 2oude%T 4 7-u@-Tr 4 udex = & a33um ‘Ou Aq
papunoq yzbuat 3o {A‘u+s} xe3i1sa Aue 03 yzed v sy 213yl

ssoys T°T euwwdT Jo suoijeoirdde u uo uorzdnpul *Jooid

*3ybTa 8y3 WOl S3TQ SSIIPPR UOTIRUIISIP @yl uf HBullFrus
Kq sdejs uz utyiztm ssaippe Aue yoeaxr Aew am shes euwdg
STy3 pue ‘3beys suo Afuo st 219Yy3 ‘orduexd ino 104

‘W > K5 o Aue 103 ‘Du yzbusr jo A>~=+mv x9339n Aue

03 yjed e sT 239yl ‘{x’s} xo313a Aue UdAID *7*T ewwen

u

‘W ornpouw (L{+gx)

q ornpou (W ATP (qXx) - [ + W atp (9%))

+ W oTnpow (Qx) = Aﬂxvmu«mm

Le

pue
W otnpouw (qx) + W AIP (qX) = Axvm

uaylL °W ATP (gx)-{ = T 387 °3I[NSa1 paIysap

syy pTat& TITA R ornpow ({+gx) = ((x)d)Tas 3eys yoms

uotzeaado S 8y3 JO UOTITUTISP @yl ur T Buysooyd *3ooid

*sdays 19Ma3 10
om3 ur 3ybII Byl WOIF UT PIIITYS G uUeED ITQ SO IO OIdZ
e 3ey3 s€93e3s euwef sSyyy ‘sidwexs Ino jo sSwidy ul

.mﬁ+nx.a+mw o3 {x‘s} woiy D Kq pepunoq ysbuar 3o yzed

e st aasyz ‘[ Kue pue {x’s} xaj19a Aue 108 “I°T ewwad

*Uof3jRUTISSP paayssp Aue woig
Aeme sabezs u AT3aoexa xa319A swos jo (u’g)ssadxI . D
aoue3STP UTYITA ST %2319a Aue 3eyy Buizou 4q jooad
aya wwumﬁmeoo p°1 euwa pue ifu-s JO u+s sobels ul xaj3194a
Aue Jo Du aoue3STP UTYITA ST § 9beas uy xa318a Aue  moys
03 3INs231 STyl °esn ¢°T pue Z'1 seuuwd] “*m+nx~a+mw Jo 2
aouR3ISIP UTYITH ST {X’s} xo313a ® ‘€ Kue 103 ‘3eyl Smoys
1°1 ewwa] ‘sewwaf InoJ wolj soTT03 TTIM Jooid ayL
°pajoauuod ST D 3IBYI
sMoys oOsTe waioayil STyl ‘ATiejuspidoul N BT Z ST punoq
1938welp oy3 o8 019z ST (u’)ssaoxh ‘sbueyoxe-arzgnys
8y3 104 Yy =D pue ‘T =8 ‘N =H =49 UITM ydeab
sbueyoxe-a1hburs e paioprsuod aq ATTerAaTaz pinod uydeab

pejosuuoo XKue (D 3o sanfea ‘papunoq ‘Tiews yiia sydeab

9z



*gaoT3I9a om3 Aue usamlaq ((u’g) 8820XT+U) 4D
> @eouelstp 3Jo yyed e putld 03 peajueiend 81
jeyy wy3jiobTe Butinor e sepjaoad osye uasatb 3snl gooad
J93BweIp 9Y3 ‘8sed sIYl ul T A mAAxVLVHmm.a+mw §3013
-19A @y3 o3 ({X’s] x8318a Kue woia3z o 5 yizbual jo syzed

31011dx® Buiptaoad Aq D xe3suwered 3sod 172yl 3o ATPTIRA

ay3 as01d suoljzonizsuon ydeib abueyoxs-a(burs Kuey

sofriwej abueydoxa-aTbuts ut Butanod °€°v°Z

*fc1 euwsy

jo gzooid ay3z o uojaedjjjpou piemiogiybieazs ¥ °jooid

(u’s)ssaoxa. >
+ up Kq pepunoq 87 Y usy3y ‘T+8 abe3s uy Xa319A BuwOS
3o Yo soueystp utyam s} s ebeis UT x83Iea yoed 3JBU3I

yons o > *5 Juejsuco ewos ST 218y3 FI *S°T AIE{1010D
*Kietgo1od BuimoTiold

ay3 osn TIT4 oA ‘MOTS9Q SUOTIONIFISUOD TeIBAIS UL
1
waz08yL 3o jooid ay3 buyzarduwod ‘up Aq papunoq yjzbuai jo

6T

uojjeuTaEsp 9yl 03 yaed v sajuezend €°T pue T seUWIY
4319y woxy {uofjeuiaisep oay3 woa3y KLese sabeas u Arjoe
-X3 X3319A SWOS 03 X8318A adinos Lue woxy (u’g)ssadxd.D

Xq pspunoqg yjbust gFo yied e sassjueaend T ewwa]

+T Wwax084y JO 3Jooid

su-w pue u+w sabeIs UT 890713124 03 [X’s} woay
§80UR3I8IP SY3 JO WNWIUTW BY3 3ISBST 3B S} (U’S)SS80XT
jeys o99s oM ‘u-s = | ased ay3z Buyiepisuod Xg * (S ornpou
(u-3-) ‘s ornpow (f~-u) ‘g oTnpou (u+T) ‘g oTnpow
(U-F))utw 3o S > T > 0 TI® I9A0 WNRUIXPW dY3 Se pauTjzap
g1 (u’s)sssoxy .ﬁx.ww Jo (s ornpou s-(u-w) ‘S ofnpou
(u-w) -S) UTW4D SOUBISTP UTYITA u-u 3bels uT XB3318A © ST
arayy ‘Araefyurs °{x’s} 3o (S olnpou s-(u4w) ‘g ornpout
(u4w) -s8)uTW.D Poue3lSTIP UTY3ITA u4w obezs ur x3318a
e 81 a1ay3 ‘rernoyzied ur *{x‘s} Jo D3I SoOURISTP UTYITA

348 @obe3s Uuf X8318A e BT 9I9yy ‘T°T ewwsT Ad °Jooid

*abeys ayy obueyd o3 papssu s1 suojierado L jo aouanbes
ou 3jpyz 3o0vJ 9Y3 S83d08TIsy Arszsuw vuUWST SIY3 pue  ‘0Idz
81 (7‘u)sssoxg ‘oTduexe Or3ioeds ino 303 T ST S

* (§'u) s590XH
. o Kq pspunoq yjbusl 3Jo u-w 2H6B3S 03 IO u+w abeis
o3 19yita bBupbuorag xo313a swos o3 yjed v 81 8i18Y3z ‘S >

w > ¢ obe3ys Aue pue [x‘s} x9313A Kue usatn 'y T euwdq

8¢



ay3 3JO S9SSAIPPE X9319A SBY SIDTIIFA . TW UITA {zz] udeab

So10Ao-pojoouuod-agqnd e ‘g < u < w saabajuy usAld

§515K0-pajoouuod-aqny “I'¥°¥°T

S91{Twej obueyoXa~a[bufs O731oads vV

.:m ees Hm cm
usyy s} ((u’s)sseoxz+u) . D T Ylbusy Jo yjed paaysep BUL

-q otnpow (i atp ~Yzq - FUp)

(k-

= Yy azaym ‘( vavnmm 103 syzed (pa3dsifpun)

umouy oy3 HuoTe spiremyoeq bujoeay A&q O > y3zbuat
T+l-u,

jo C-u, o3 wox3 1 y3zed v jonajsuod ‘u

£ 51108 °*z =W olnpou mlcnmﬂw + =n> = 910321943
Uz *W oTnpou Hnnﬂ+alﬂum = f2 surzep ‘u ybnoays
T =C 103 ‘pue £ = 0z 385 +T™%; «++ Ty Oy pBuyis
Kie-q e se 31 jussaider pue ‘W orupou cnmnu a3nduio)d
"0 03 seura _p {((x)05) _d'1-5)
103 But3nox umouy ayy HutAtdde XAq {z’u-3} o3 u

wol1y L] yzed ® 3onijsuoo pue ?(x) @lL = % 8uyisp

‘88 TAIBYIO
‘0 03 seura _p {((x)d)0as’14s)
103 Bupinol umouy °y3z Suriidde Xq {z‘u-3} o3 =n
wox3 04 yaed e 3onizsuoo pue ‘(x) wL = Z aurgep

‘g ornpouw {(u-3)-s) > S olnpow (s-u-3) 3I

4
p<piI

("1°T ewwa?y 835) °q

1t

ornpou (W AP T-f2q - T-F5) = y s30um .Aﬁalmnvmv:mm

103 syjed usouy ay3z Buysn O > yabusr 3O fz o3
H|mn woax3 ﬁm yaed e 3oni3suod ‘u ¥ [ 5 1 208 X =
W otnpou (,q%2-4)+,q%z = W oTnpow muanmaw + 4%z o3
f{enbs usyy st Yz ‘W ornpouw ﬁ:mm+ﬁlﬁnn = fz aurzep
ty ybnoayy T = [ z0a *L7Y%g -+ Ty Oy pupzas Aize-q
e se 37 3ueseadea pue ‘K ornpout :ncN|m a3ndwo)

‘n o3 saur3 p ﬁhaxvommyanm.anmw 103

Butinol umouy ayy burdidde Aq *on.:+uw 03 n woiy

03 yzed ® 3onizsuocd  pue ’ (X) c|L = 0z auyzep
¥ {3sTMIBYI0

‘n o3 saury p mAAvavomm_ﬂ+mw

103 Bujanoa umouy ayz buiitdde Aq Acn.:+uw o3 n

wo13 U3 y3ed ® 3onizsuod pue ‘(x) cL = 0z suigep
‘g otnpow {(u+43)-s) 3 m+oH:moe (s-u+3) 3I

~ l
Icv +v wH

* (g olnpou
g-(u-3) ‘g ornpow (u-3)-s)uijw = P  pue (g ornpou

g-(u+3) ‘s ofnpow (U+l3)-s)Uutw = 4P aandwo) :poyian

._znmoﬂ_ = u ai1aym ¢ ({u’g)ssaoxg+u)
. 5 3 uyzbusT 3o A 03 n woay yzed vy :3nd3ng
*{A“3} pue

[x’s} oossaippe YaTa ‘A pue n sI0TIILGA JO Ited Y :Indul
*Wq311061¢

0t



-uod SIYL 9> F >0 & *Aﬁ.ﬂlm.xvuﬂmzwz ‘u ornpou -8}
88073184 03 pue ‘q> T > 0 4 {(1’8’%x)31dMEN'U OTnpoOU
1+s} X893 319A o3 pa3oauuod uayz sT {x‘s} xajiaA
‘g9 B X pue ‘u > 8 5 g axaym ‘{x’s} w103 °y3 3jo sassB1P
-pe @onbyun s8oy13i8A 8y3 ubyssy °T y3zim peoeidaa 31q
y3-uw 943l Y3tm X ‘st jeyy ‘T-Ux - THlx ¢ T-Wy ... T,
Ox = (1‘w’x)3tamen sutzep ‘yd ® T7Ux =+ Tx Ox = x usars
:smorTo3 se [Z/ug] = aejswerp pue ‘qgz esabap ‘ss8of3aea
uqu Sey 13eys paurjap aq ued uojjze3zaadiajul STY3 U SUST
e ‘T < u pue q sisjsueied UdATID *qz 9o91bsp 3Jo uydeib
1eTnba1 ® se pamata aq osTe ued snq 13d siosssocoid q pue
10sg9001d 18d sassnq q yijtm sual psoasrdwod e ‘3no jutod

uowoToS pue T8JUTd se ‘I349MO0H *[87] suorjeorunumuco

jutod-oj-jurod JO pea3SuUT §9SsSnq Y3ITM Tapou Ia3ndwosiy

~inu e 103 pasodoad Ayieutbrio sem ATruwe3 SUl3T oYL

SuUaT 8ysL ‘T'P°¥°C

‘pansiand ussaq 30U BBY UOTIONIFSUOD IburyOXd
-2Tbuyrs ebeysTiTnw 9Y3 JO UOTIBRTIRA STIYJ OS ‘88UBp 8S8T
a1e sydeab yong ‘pabueyoun u < 5 Y3IA SOOIFILA BY3 JO
sassaippe ay3y bButaeal pue u > O 103 Burrsqunual suwes dYj3
bursn Aq ‘uor3onajisuoco abueyoxs-aTbUTS BSYJ] JO UOISIDA
e ojut paddew aq OSTe uBd U < W UYITA SoT2X0-ps3oOAUUOD
-3qn) *Z 10307 yiTA ATrwey eyqerodisjuy Afresujl-tuwes

e butonpoid ‘pasn aie suoljlTuIieop obueyoxs-a1buis Tei1D

£t

-ush 1no uays poarsgead aie soTIsTIdIoRIELYD HUTINOI pue
punoq 12jsweip ay3 ‘IsasMoy {aTqerodiajuy K11e13usuod
-xa» ag o3 sieadde uoyjTurjzep Teurbiio s ejeredsid
*((NBT BT)O + (N)BT 2/61
= P - pue ()BT BT)O + (N)BT 2/§
= bl ‘snyL ‘g < u 103 z-Tz/us] pue ‘e = U
103 § ‘z=u J03 ¥ ‘T =1u303 T KiTen3joe ST i19j8welp
ay3 3Ryl Moys sjusunbie ooy py .ﬂw\:mq Kq pespunoq ST
ize3jsuweip ay3 ‘s°1 Kieyrorod Aq ‘os ~ﬂw\n4 = (u’u)ssaoxy
i1 = ¥H) pue Z = D @1e S3SO0D PIBIBRIDOSSE YL .#Axvamm~ow
pue .Aﬁxva10L ‘w oTnpou 1-2} .*Axvﬁ+om ‘y oTnpow
1+0} ©3 {x‘0} woagz sabpas sey uydeab bHurjrnsar 8yl
.ﬁﬁxvum.ow sseappe oaey 03 ﬁx.ow X23118A yoes Isqunuay
+ydeib sbueyoxa-aTbUTs © ‘30®J UT ‘ST U = W YITA aToko
-pajosuuod-aqno B ‘juswatdwo) 3o asn ayiz d3rdsag
(*om3 3jo 1emod e uw 103 KTuo s2T0Ad>~pPa3D3UUOD
-aqno oy pourgep ATTeurbIio UTWRTTINA pue ejeredsid)
*3uaTeRATI3} sAemle ST S$9TDAD-pa3ddUUCO-BQND B O ‘sabpa
22143 3sow 3B SEY {X‘D} XP3A2A ¥ °SIOTII3A 2I0W IO U JO
o124 e Kq paoeldal X3312A yoded UITA ‘aqnoaadiy Kaeurq
{eUOSUBWIP~U U ST S9T0AD-pajodUUOD-3qND ®© ‘k19AT13
~TN3Uul *pojuswaTdwod T 3ITq YITM X ST (14x)3uswatduo)d
‘a10398q sy .ﬁﬁo~xvu:meﬁmEOU.uw ‘u > o 3IT ‘pue
ﬁx.s ornpou -2} ‘{x‘w oTnpou 1+0} 03 sabpa sey *x.ow

x83318A yoey ‘w? B X pusuw >0 g a1sys ‘{xX’‘D} wiogz

(4%



asewl ‘{gg)] weT ‘[Lg] aojunfon ‘[9g] suoag 98 ‘syI0M3dU
uffnig ap JO SOTISAODSIPdI pue SUOTIBTIRA JUIDBI 13Y30
104 *3aybyy 30 [ JO soa1bop ppo 3B STIOXS  MOU +gydeab
mu patteo ‘[6z] tuied £q pesodoad sydeab ufrnig 3p jo

uor3eTIEA B OTTUM ‘G pue p ssaibap 103 T90x3 mou 1a3deyo

stya uj a193eT peonporjuf sydeib SBUBGOXS-9TQNOP UL
*1 + p 92169p y3TM ATTwe3 Aue jo asoyl ueyy3 sSsS37 OsIe
‘anq ‘p oeibsp auwes ay3y 3o ATjwey paysitqnd Arsnotasiad
Aue jo s3soo ayjz ueys ssal ATuo jou AT3uaoar TTIun  s19M
s3s00 o1303duise  1tsy3 ‘oo1b69p USAD 2ARY 3ISNU SHIOMIBU
uftnig op ybnoyity °(N)BT (z/P)PT/P =P - % pue (N)BY
(z/P)BT/T = 3§ @19ys ‘[gg] SyAom3su Ul{nig 3p JO SUOTSIaA
pejosITpun 9yj 8ie SITTTWeEI 9ITUTIUT umouy-Arsnotasaad
3sesusp  oyy ‘g a2aoqe ssaibep usad TI®  I04

Syiom3au ulinig ap auL vV v°Z

‘g - (N)BT 9
jo 3sod jonpoad e 103 ‘T - (N)BT T ST 1933welp Tenjoe
ay3 moys s3juaunbie Soy pe ! (N)BT ¢ = uz Aq papunoq 183
-2WeIp 943l SMOYS T walroayl ¢ = O pue T = § yjta sydeadb
abueyoxa-a1buls juaTeatay Araesld aie sydeiab HuyjInsaz
ayL .A>vAMm pue .A>VHIL ~A>vL 03 A x8313a Hurzosuucd
pue ‘S807312A 2y3 03 7 UT Sossaippe anbrun butubysse Aq
o = N 103 paur3zap st ATtwey ayl  ‘uol3Tulep obueyoxa

-a1burs ey3z Jo oTduexs OIIIOods e s T°p*C LUB TI°¢°C

SE

suoj3o8s uy paieadde KApeaate sey [p‘e’cl syde1b Bbueyox?

-5133nys paties suydeib 1eanduwodiiinu 3o Apyuey 9yl

ydeib abueyoxs-aTjjnys ayL ‘€°v°¥°C

*[vel oaqno
-u Xieutq 309ITpPUT 9y3z pue ‘[1] ebewo ayy “‘feel T = 4
= § y3ts uelueq M-S 8yl ‘[97'z€] .obueyoxa-arzgnys obeis
~73TRU, 3yl [TE0€] peTTed ATsSnoyiea HIOM3du uorjelnm
~18d 1erndod ayy se pajzaidiejuiaa 8q ued SUST T-85BqQ 3AYJ
1g30559001d JO peajsul sayolims sobeis 3sow bHurjeubysep
Xkg *[6z] suydeib mu sweu sy3 Japun ‘tyaed Lq sisjndwodoTly
~tnu 103 pesodoad usaq sey ‘uorsiaa arqetodisjuy  ATTRT3
-usuodxs ay3 uf ‘sydeab jo ATtwes swes a8yl *[gz] uou
-070g pue fowuid Aq pesodoid sesusl Teriied jJo uoll
-sonb ay3 Burzamsue Agarey3 ‘g 103083 uoTjeTOdISIUT YFTAM
sTqerodiajuy ATaeduil-twas S ATTwey sSIY3 ‘SUOTITUIZ
-ap @bueyoxa~-a7HUTS INO JO WIOF BY} OJUT 3SED UBUM
*(p)o + (NIBT ((z/p)BT ZT)/PE =P - % pue (T)O
+ (N)BT ((2/P)BT 2)/€ = % ‘snyl -30eX8 ST punoq SIYY
jey3 Moys ujebe sjueunbie 56U pe ![z/ug] = (u’u)sseoxy
+ u Xq pepunoq ST Jajawelp oyl ‘T waiosyl A4 "1 = D pue
1qz = p ‘q oseq ‘u = § yats ydeab abueyoxe-a7buls sbejs
-y31nu & saonpoad wﬁxvmm.mw 03 *x.mw butyeyz wsiydiowol
-ne  swes 8y3 {sa1oko-po3josuuco-aqnd sy3l Yitm A3faefIurs

837 MOys 03 ua33tam A[93jeaqIep usdg SBY UOTIONIIS

12>



ueo x9319a Kuy *{& .Aﬂxv«mmva1L ‘1-s8} pue Aﬂgvavﬁmm
'x ‘1+8]} o3 sebpa sey {K‘x’s] ‘ppo ST B USUM 1lq
> [Sopue Lg> § 5 o exsys ~mﬂa>vnmmvalm ‘x ‘1-8} pue
{& .Aﬂvavwmm ‘1+8} o3 sebpa sey {A’x’s] ‘usad s} s UAUM
*831b1p K1e-Cq u 3o Buiiis e s K pue ‘s3tbip Kae-Tq u
Jo buyils ® ST X ‘ebeis ay3 s} 8 s1aym ‘{K’x's} woiy ay3
Jo sasssippe Uaa seoF3Iea $qlgs jo sasTsuoo ydeib suy
<X1sat13joedsaa |z/p| pue [z/p] @30usp ¢q pue Iq 331 pue
‘lz/pl.2/p] = a 391 *(1)o + (MBI (|ez/e].le/Pl)b1/2
= Y% saarh yorym ‘ydeab mu ay3 ‘uotrietaea putmot

-103 @y3 sasodoad tyaed ‘G 3sesa] 3e ss1bsp ppo 103
qdesb 55 343 ‘styrvee

*(u’g)ssaoxd + u o3 Tenba 3oej uy ST Fo3jdwWepP BY3 ILYI
saaoad pue ‘suydeib mu asayy siTe2 [62] TUIRa ‘q JO a9MOod
B ST W uays {suaf ay3z sapniouf ATjwe3 aYyi ‘u = § uSYM
.ﬁtanAL = u 319ym ‘(u’sg)ssaoxd + u Aq pspunoq i1sj33wWeRIp
‘41 waioayl Aq- ‘sey W az]s~-abejys pue ‘sabejs § ‘qz 88i1b
-3p y3tma ulinig ep v °sbueyoxa-sizjnys sbejsiiinu ayjz
paTTeD YIom3au uorjeanumaad ayiz o3 ALr9solo spuodssiiod
ydeab osbHueyoxa-aTburs abexsiyinu burpuodssiiod SYyL

‘umouy Ajtuwey
Kue 3o (N BT s8L°g) 3sod 3onpoad 3sed1 ayz pey ufinig 2p
g-a21bap oYy ’‘sydeab abueyoxs-asgnop Ino Jo Jusudorossp

ay3 TI3un "A3TuTgul seyoeoidde p se T ssyoeoiadde yorym

LE

‘(z/p)BT/(1~p)BT 8T oTqrssod wnuyido ay3 o3 ufinig op
Y3 103 sanseaw 3800 IAYITS Jo oF3ex By3z ‘Arburisoisy
-ur - (N)BT (g/P)BT/P ST P . % pue ‘(N)BT (z/p)BT/1
= (N)BT (q)BT/T @I03213Yy3 ST ¥ I93dWRTP oYL .r%nmoﬁg
38e8] 3B ST JI9j3ueTpP 8yl jeyy saaoad abpas T 3sesl 3e
saitnbax 31b61p L1e-q suo Bujbueyos 3Ryl UuOT3IRAIBSQO Byl
uwznmoH_ £q papunoq s} I2j0WRTpP BY3l 3PYI SMOYS T WAIOBYL
T = D 193aueaed 3500 pue T = § yitm ydeih obueyoxs
-a1buts e ST yIomzsu ufTniag sp pe3zd8ITPUR  BYL
*19€'9z] sbueyoxe-a1ignys
obejs-aTBuys By3 PpOTTEO SOWIBWOS HIOMISU  uoTIEINW
~-3ad 8y3 se BUOT3OBUUODIBUT 10858001d-03-I0ss8v01d deys
-a1buys sues syy AT3oexs opracid Niomzau ufinag sp pa
-3021Tp Teutb1i0 8Yy3 Jo s8bpa 8yl °z pue e s3THTP Ai1e-q
L1ea31qIe 103 m«hnmv a0 «Anmv £307333A aYy3 buragoaus
sabpa aydijinu pue sdoof-3Ies jo uorjedyJioads a8yl o3
enp ‘qz ueyy ssa] 921bsp saey (N Jo juapusdapurt) s9013
-394 q awos ‘sydeib pejoeitpun I0J pasn ST UOTIONIISUOD
dyj uaym g sseq ayj jo rsmod ® N y3ats uydeih pajzos1fp
e sesm uorjonIzsuod  euibiro s ultnig sa *q > 1 T 0 A
Aﬂvavgmm S80T3I3A4 YITM X X3318A buyjosuuco pue sseappe
Aie-q e x2318A yoes Butubisse KXq pajzonizsuoo st qz 9si1b
-3P y3TM qaomjau ufinig ap e ‘q yo ardyaTnw ® ST N sIaym

‘89073134 JO N J3QUWNU BWOS pUBR T < ¢ 958G B USAIDH

*{oy] ueypeag pue ‘{[gc] yo3I pue

9¢



= (x)juowalg pue 2

N ATP {(q ornpouw x) = (x)unnAdop suijeq
*a1ojaq se (x‘s}] siayed se saDYIAAA ay3y butuyzep Aq w
Kue 103 qu szis-abe3ys pue ‘sabels § ~wzw = q @seq ‘8z+p
= 9291bap yaim Lriwey obHueyoxs-aTbUIsS ® 30nI3SUCOD pue
0 < @ 13bBajUT ue SSOOYD ‘D UIATH *SISUST TTR PueR SHIoM
~-33u ufTnig @p TIe sopn[oul uorzeziieasuab 3ybryis v
*AitTuey sbueyoxa
-aTqnop ino pue Ajtwey mu ay3 91 I393BWETP ISMOT UITM
umouy soITITWRy G-a91bop ATuo a8yl 49 103 ydeab ussivslxadgd
ayy buysn Aq ‘(N)BT €06° = (NIBT (0T)BT/E 5 ¥ u3ais
Atrwey g 921bsp e seonpoid oste 3I °sebels u pue .:N 3o
azis-abe3s e 2y = 9 butyey Aq sa1odo-palosuuco-aqno ayjy

[4

pue ‘I = § pue °y = 5 Buixeyz Aq Ayrwey sbueyoxs-slyInys

ay3 s93e310 ATejeIpowuWl UOTIONIFSUOD STYL  * (u’g)ssaoxd

+ u®4+1) T § ‘g1 &Kaerrozen Xq ‘pue ‘T = T

.0x+ﬂ = D os ‘obps afburs e saarnbax m e i5 jJo sabps sayj
bursn Aq peabueyd eq ued (x jo 3IHIP uedijtubrs 3sesy
ay3 ‘ATeAT3TNIUI) g oInpow X JO anfea ayy 58013324
Squ  pue wm+m = p 93i1bap aaey sydeib sbueyoxa-aiburs but
-3Insa81 ayy {9 ur q ornpow & 03 jusoefpe sY q ornpou X
| *>~mw~ pue .*Axvalm.almw .Aﬁva;H+mw $901319A 03 mx~m~
X93I3A 308UUOD W > X > 0 pPuBR § > S5 0 2arsysn ‘{x‘s}
sited Teuwaoz 9y 9zxe ydeab sbueyoxe-aTburs syz uy sa013

-I9A B8YL .—zanH_ = U pue ‘qu = § 9zis-abeys oyz .wz

= q 9seq 8yl 327 °*9H JO S130T3II3A 24Ul 03 *ﬂuwz~...~a.ow

6t

398 8y3) woiy sassaippe anbjun ubisse XA1jaeazyqay cabeays
zad saoyjiaa uz jJo ‘u KXes ‘sydyypnu Aue pue sabejs
S yatm ydeab sbueyoxs-a2fbuys ® Ppring O3 ST wx 1938

~-wWeyp pue 5

p 991bap ‘ss073184A wz uy3ts o ydeab uaaib e uo
uot3ezado 3serduys oyl °*ydeab TeI3TuT 8y3z woiag A[3o8aTp
psuTwialap 9ie swylzjiobre bBurjanoa pue s3500 oSOy
ydeib sbueyoxs-aTbuis jJo soTfiwey o&3TUTIUT PIIN 3ey3y

sydeib uo suojjezado Teanjeu TEISASS JUFISP UEBD M

setl

~-jwey obueydoxa-3THUTS JONIFBUCD JBYJ SUOIILILA0 °§*p°T

*Z 3I8e8Y 30 8T S STIUM ‘q 30 ardiarnu Aue ag URD | ==
qz I030e3 Y3Ta 21qerodasaur ATIesull SOTTIWRI 2yl sayeuw
(93e303 Teuibrio BY3 jJO peslsuy) uofizeaado L Teasuab ano
ang ‘q jo zamod e aq 03 W saarnbei uoritTulzep Teurbrio
8_TUied °uaad aq 3snw § taoTqrssod 3Jou s1 sydeab mu
8yl JO UuOTsSI3A abejis-aTburs B ‘SusT Byl SYITUA UMOUY
Artwey g-9a1bap Aue jo iejswelp 3Isea] oay3y pey AfTuel
8143 ‘sydeab sbueyoxs-sTqnop ano jo juswdorsasp ay3z TT13
-ufl °N BT 698°€ = P . 3 Pue N BT pLL°0 = N BT (9 B1/%7)
= % 31932ueip sey Arrwez mu aya ‘g oaiabep 3w

“uUOT3RUTISOP Byl woajy Aeme ugz ST obeis esoym
x33124 Aue o3 bBurinoxa 3511z Kq peoyoersx ale  SIOTIIIA
I3yjo {uorjeulisap o8yl jo s3Tbip & pue x aya uy Butaouw

Atejeureite Aq Aeme sobeys uz sbeas e uf 19ylo Aue yoeez

8t



*gajrtTwey sbueyoxs-aTgnop pue .mu ‘uftnig ap
sy3 ssedins 384 jouueo suorjezado ydeab sbueyoxs-arbuis
883y} TSI AT AR S AR X AN YA A RR S 2 ME-ELELL U3 4 TTeus
103 sydeib asusp D04 pe butjonijzsuoo ul ssaiaboad jusd
-21 ay3z o31dsap ‘I12ABMOH °*SUOT3IE30X duy3 J03 uojjeiado
L TeI8uab 1no pue suoijzeiado Tag ayy juswstduy 03 H uj
Burgnoa ayj Buysn ‘31bB1p AQq 31HIP ‘Ut POlIFTYS BT SSIIP

-pe uof3eur3zssp oyl :5 ydeib feuybrio syz uy e3nol o3

v

MOy Mouy 03 spaau ATuo suo YOTYM 103 ‘pojeisuab Arjuwey
yoea 03 wyxliobie burinox afduys e 8piacid sUOTIONIIS
~uod ayy <sydeiab saysusdxsutr jo Afjuey SITUTIUT SBIQe
-1odasjuy Araeauly e ajeisusb o3 pasn 9q 03 ydeib aays
~uadxauy ooy pe Aue MOTIE ‘S83TIe[0I0D S3T pue T waloayj
y3is z8yzsboy ‘paurgep 3snl suorjzezsdo ydeab syl
*sayTTwey abueyoxa-aiburs
103 punoq Teisuab Ino ueyz SSBT ¢ ISOW I BIBR  SIdSIBURIP
1en3ioe 8yl 3eY3 Moys sjusunbie Doy pe ‘asoge pauvoTjusu
se {sual ayz pue ‘ufrnag ap ay3z ‘sbueydxs-arjinys ayj3
‘garoko-pajosuuod-aqno ay3l 103 3ybi3 st §*T Laerioxod Aq
pepiaoid punoq 133sweip 8yl ‘“Aftwey suef bBuypuodsaiioo
ayl saonpoad u = g bHBursooyo Isyaomizsu ulinig ap
27 oaabop dy3z 893ed1d @M ‘I = § pue .HM = 9 buryord
Kg *(u‘g)sseoxyd + :wa+ﬁv Aq pepunoq ST 1938wWeTp 343
‘g1 Kieytozon &Kq os ‘Arsarzosdssa ‘T pue wx+ﬂ utebe aize
Atjuey abueyoxs-ayburs siul jo *5 pue 5 sisysuered 3500
ayL .Mw Ul (x)3juswaTd o3 3usoefpe sT (L)juswall pue
(x)unnyidop = (K)unnidop | {A’s}} pue MAAxVHlLVu:wEme
= (A)juswail _ ~m~almww *ﬁﬁvavucwEme = {K)yjusuwelly
i *m.ﬁ+mww 9013184 Y3t {x‘s}] xa318s 3o3UUOD )
ut x8319A zelnorizxed e soutwialop (X)juswsTd pue ‘X JO
3161p 2Jued1gTubls 3sesl 8yl woiry o jo Adod suo s3dIres
(x)unnKkdop ‘308338 ur {9 jo saidoo 8 bDHuipoous se jJo

jybnoyz aq Aew % jo 31bip yoexm .wz olnpow (q oInpow X)

oY



moys TITA ¢°T pue [°z sewwo] ° q Uy Putazs v aq A 391
.:~nx 398 obueyOXa-dTQNOP © UT X9313A ® aq h 397

.«HUW ma Kq pspunoq i1332welp pue

s9073384 . _ g SBY :.nx 198 abueyoxe-s[qnop ¥ °g Weioeyg

1

:hUTMOTTOZ ¥Yy3 aa01d TTTIM 94 ‘UOT3088 8TY3 Ul

395 Sbueyoxe-s[qnop € JO 1938Weip a4l °‘T°S°T

*x Buimoitoy Aq A woi3 payoesx

X9319A 943y 3I0F X o o pue yjed Huypuodsaiand ayy 103

% 937am oM °s3dyiosqns IQ 3O sousnbas v jusssiadex  ued

x butiys Aze-q Aue ‘Aresisauop i+ T(0(f fuyiys Kie-q

b1
e wioy s [ ay3 os ‘q > FC 5 o sarzsyyes F{ yoem ° faq
Hh Qn L

L e Taq L Tad L :suotiexado ®q pue © buyjeuisly

-T2 JO S38ISUOD pue L ® y3Is sufbaq 3ey3 A woiy yzed e
19pTSUOD ‘398 SHUPYOXO-STQNOP B UT A X33I2A ® UBALH

*590T7319A 1-u?

sey :.nx 398 abueyoxa~-aTqnop Aue 3eY] MOTSq MOYsS TTIM

oM Yo sasoo yzim c.nw ‘ydeib abueyoxs-sIqnop e 8T 9
‘9 Ul S90T3I2A TI® Sapnyour X 33s abueyoxs-sTqnop 8yl 3II
T,
5 87 ((xd)Taq 03 x woaz souesste suz ‘4> T3 0
A pue X B X A 3Byl yons D sjueisuod aiw s1syl (o
;x® ((dfaa ‘9> 15 0apue X 8 x A (g
*{A)ung = (x)ung ‘¥ uy yzoq a2ie X pue x JI (e

i3BY3 Yons g UT SISSIIPPER IDUTIABTP

134

Y3tA X 3O 8S807319a 9y3 Jo buyraqel e S3IBTXO 2I9Y3 IT

¥5 s3soo yam :.nx 398 abuevyoxs-afqnop e 8 X 5 vydeib
¥ B
pajoauuocd e Ul 88073194 JO 3198 hu&EwﬁOﬂ e 3q X 3971
{0 ® x = x = (x)0a3q

-U

08) T+' Uk ++* 14lx 140x sjcuep TTIM T O X ‘> T 0

T-u -u_, g-u

186a3uT Ue UBATD T+ Ux 1-C"Ux x *++ Ix Ox = (x)Faqg
aJe X jo sobueyoxs-orqnop auz ‘q > 1T > 0 TT® I103 uayl ‘g
Tugr CUx eee Tx Ox T-Ux o (x) |L pue Ox T7Ux «-. 2y
Tx = nva auygzep aM (*u ornpow ST s3TBIP S3T Jo sadiaos
-qns ButaToAUT DI3BWY3ITIR STIYM ‘q oTnpow ST X o S3Ih
-Ip DBulaloAaul Di3jswyjzrae Tie ‘iensa sy) *Txz 81 ‘(x)ung

‘x 3o uwns 31BIp au3l ~:n ] T-Uy eee Ty Ox = x uaALd

SUOT3ITUTIIAU  “T°S°T

*3bueyoXe-o1qnop 8y3 TTEO 94 3Byl
uotjesado ,9yFT-obueyoxa, mdU ® SIONPOIJUT 3Ing ~L ‘uoty
~eiado 238301 Bwes 3Y3 SISN UOIIONIFSUOD INQ °punoq a93
-a2uetp 19mOoT ® 2401d 03 sn SmOTIP OSTe 3ng ‘suocijiurjep
ay3 sayziTdutrs ATuo jou aseq ayj jo ismod B ST N 3Ry}
jusuwai1nbaa ayg “yd = N ‘aseq ay3 3o 1amod ® ST N UYOTUM
uy sydeib osbueyoxs-o1qnop 26e31s-81HUIS I0J UOTIONIFSUCD
STyl oduIrIep 13ISsITI TrIA aM °*sydead -- J0T1I2dns ualzjo
pue --— 3ua1933JIP 23Tnb ssonpoxd uoI3zoONIzSUOD  BHURYDXD

-aTbuts ay3z utr obueyo 3uybrrs e ‘Afburstading
sydeian sbueyoxg~dIgqnod °G°Z

(44



am ‘syzed esayl Huole A 03 N WOIJ SOULISTP WNWTUTW IYI
a3eTnoTeED 03 I8pi1o ul “(18X) o M = A ‘g > 1 > 0 A 2I3UA

‘z*z euwsT uy paulzep buriis Byl 8q g B X 3T °Joo1d

.ﬂﬂuw MJ 03 Tenbe 10 ueyz ssaf Y3lbusy JO A 03 n uwol1y

yzed e 838TXd 2319yl usyy ‘(a)ung = (njunsg JI *y+7 euwa

.H»:n anmnammumwmcmnoxw
-3Tqnop ® 3ey3 smoys g°z Laerroiod ‘iernoiized ug
"

‘uns 31BTp 3081100 BYy3 8onpoad
03 uasoyo 316Ip Bututewaz ay3 pue ‘A{ss13 ussoys aq Aeu
s316TIp T-u 38113 2y3 aouis ‘(n)ung = (A)ung 23eY3 yoms
A s8buyils 3IDUIIBIP -yl 278 212Ul *X ut ST A yons Aue
jeyy sarTduwy usyi q L3asdoiag ‘(a)uns = (n)unsg I3AdUSBYA
AAxVLVMMQ wioy ay3z Jo syjedqns Huisn A SSIIpPpe ue 03
n woag yzed e ST 8I38Y3 SMOYS Z°'7 BUWST .:.nx 2 0 UusAln

*Xadusuou 8q 03 pouijep St 319s sbueyoxa-sIquop ¥ °3oo0id

*s1aquiaut

1-ud 5% :.nx 2185 abueyoxs-oTqnop ¥ °£°¢ XIe110i0D

M

‘g > [ 30 ‘Cox wioy ay3 jo suorl
~-nT08 30UI3ISIP q BuTpIaTk ‘entea Aue paubisse aq Aeuw 0x
3ey3 930U BM ‘90uUdI8I8T 193 I0d "X o N = A 3By} Yyomus

Ty pututewsl ayj SAUTWISIAP 0 = Ox Burjzzes ‘3su 81 3udw

134

-2atnbaz s1y3 usym °(A)ung tenbs 3snu (n)ung ‘a1039310Y]L

u>f
0x 4+ {(A)ung - (n)ung = Ox + aﬁ>xnsvw.n Oy pue

L
u>131 0x + Aﬁ>lﬁ=ww.n Tx

sPT914 Ox 30 swisy ug
buratos sjuspuadapuy 3Jou a1e suojjenbs osay) ¢ 18388M0H

us>7i13>0 ‘Tx 4+ Ta - In = T+7

‘Tx sumouyun u 8y3 uy suotjenba ieaury
U 89pyao1d [°Z BUWST ‘A PUR h PIXIJ I0J ‘S38TXd ¥ yzed

3u3 3ey3 osjuesend usylz TITM o L319doid ‘X o n = a eyl

uons yq ® x Butils e s3sIxs oJoy3 MOYs TTIM oM *Jo0Id

*A 03

n wory yjed e sy 318Yyy ‘ (A)ung = (n)ung 3I .M.M [ENTNEL

N

*UOTIONPUT pIEeMIOY

~3YBTRII8  INg SNOTPPI B WOIJ SMOTIOJ EUWST STYL *Joo1d

T+ - Tx 4+ Tn = Tp 'y 5 1 5 0 A

‘®“Xon = A 3eYl yons ud B X pue a UaATIH -7 BUWST

‘punoq I933ueip
8y3 @oaociad o3 z*'g euwsT jo syied ay3 ssn TIIM bz euwsg
{s1squau 1-ud SPY X 3BU3 oS .«Amm Lv wroy 8ayiy Jo syjzed

4q pojosuuod sire suns 376Ip Tenbe yizta sossaippe jey)

144



¥

*yaed ay3 jo
3a1e38 a8yl 3Je Jd L Jo peajsuy #d jo 9sn 9yl Xq IamMoT ST
jeys 3soo feuiy e bujonpoad ‘psisjzjeun ssnujjuod  jyooid

sy3 3O 3891 3y3 pue ‘juepusdep osTe aIe suojjenbs syl
Uu>1350 ‘Tx+ Fa - Ul o Tty

suofaenba u ay3 spreif uaylz z°z euwws1 jo 3aed
~193unoo auyx ttFx - Tx 4 T-Tn = Fa 'u > 150 4 ST 1°2
euwory go 3iedisijunod ayl 7 waioayl jo jooid ey3 3Jead

~21 pue ‘g yaed Aue ug L TeFITUT 9Y3 ITWO ued aM *3Jooid

Ly | ﬂwow ma o3 Tenbs 10 ueyy ssoT

8T X JO 1938uWeip 8yl uayly .mu - 5 Xq pepunoq s1 (1'x)3d

03 X Wo13 B3doue3sIP 98Ul ‘g > T 5 0 A PuE X SIODIIAAA
o

A 3Byl yons < °D juejsucd e ST 218y3y 3Ieyy 4Ajzadoad
4 — -
ay3y sey u nx 398 abumyoxe-ofqnop ® 3JI °9-°Z KI1e11030D

*s3s00 oT1303duwise ayjz iajzTe 03
1oM0T ybnous jou ybnoyjzfe ‘punoq xa38uweTp 13moT ATIYbIIS
® @Aey 930BJ Ul SUOTIONIISUCO 93BT 9y3z jo Auey

i

*ejetpauwl *jooid

*% 30

1e38weIp 9yl + 1z o3 tenbs 10 ueyy ssa[ ST H JO I9jBUWETP

Ly

sy3 ueyjy ‘X 398 abueyoxe-a[qNOp aY3l JO I3qUAW SWOS WOIJ
a4
I °oouR3SIp 3SOW 3B ST H UT X3319A Aue jey3 yons Wy q0s

sbueyoxa-aTgqnop e sujejucd H ydeab e 3II *g+7 Xaetroaod

*K1egtoioo
ButmoITol 8yl osSn  TIIA SUOTIONIITUOD I33RT JWOS
N
*Z Wa108YJ, JO punoq I3jduweip Syl ssYSIT

-qe3se p*z ewwsT ‘uns 31HYp Swes sy3z saey 398 sbueyoxs

-37Qqnop B Ul 89013X9A T[I® 8OUlS ¢ WaI08Yl 3JO 3ooid

M

.ﬁﬂuw m; S (a’n)soue3sig os ‘teabajuy
aae ydeib ® uj saouelsip 11V .mow m 3 8T 1% 3O uzbuay
aU3 YOTYM 103 T SWOS ST 9I3Y3 21033I3YL Loz u < ufpz
jey3) uoriofpeIjuod ayj burpraid ‘edouo L130exs pPajUNOd ST
x ur 3167p yoea asneosq ‘u = fuz 3Ing .ﬁow u < Aﬂcwvmow
3Byl MOYsS 03 suOTIRWUNS 3Y3 IDUBYDISJUT UEBD II0IIIBUF M
-Tu yoea y3tm souo AT3oexs jonpoad B UT SiINdDO L5 yoes
‘q ofnpow ST ojdwyiztae 3draosqns sy3z IIe SOUTS foz u
<« Moz os foz d < Mhufoz 41 wour oz d

ueyy Jojeaib ST uwns SIY3} JO unuiutw 3y3y asoddng

“tuloz 51 108 Jo yabuer o3

03 m\wu 3y3 JOo UOoTAINQIIJUOD BYL T = Cx jeyy vyons s ([
Jo aqunu 3yj aq Tu 397 ‘q > T > 0 304 °syzed sarjeu

-1931% ¢ 9yl 1940 mqnu 2y} 3JO WNS WNWTUTW BY3 puljy 3Isnu

9v



e 8] I93jsWeTp °ouj 3Iey3 Moys sjusunbie Sog pe f1-[z/uf]

Aq popunoq I232weyp ® pue SIDJITAA .z = N 2ARy

Z = 4 y3Ts pajonaysuod 3isnf sydeiab juatreatlal a8yl
€ ®81bad °1I°v°S°C

*suoijeaado ayz jussaidax
o3 sobpo a1buyrs Jo peajsuy syzed burisn Aq sajIIwey 83f
-ugjyuy zadeayo sonpoad eyl sonbiuyosl uoy3zonijzsucd aie
a18y3 ‘I0A8MOH -sijIomM3au ulffnig ap 103 (N)BT ﬁw\mg b1/1
o3 peaaedwoo ‘(N)BT p B1/Z = % ‘p 9baer 10d :soseaiIdU}
p se sussios uostiedwod syl °Niomizsu ultniag sp 3yz Jo3z
(N)BT = % o3 3sexjuod ut ‘(N)BT zS0°'T = (N)BT (¢ BT €)/s
>y ‘y asibap v *X31susp ufynag ep ay3
gsedins 30U S0P UOTIONIISUODS DISeq 8TY3 ‘sasibep Iaybry
104 “*sojTIwej 3jusTeatil snotasiad 3saq a8yl 103 N BT T 03
pezeduod ‘(N)BT 2/€ > ¥ uatm sydeab ¢ 291bap 3jo ATriwey
e spYe1k 7 = q bBurxya “(N)BT ((1-P) BT (1-P))/(E-PT)
>  SBI 1s3eweip oys pue  (I-p) = N 3ey3 saams
-u® g°z KiefoioD ‘qQ + I = p ®d2UTS "q > T > 0 Tie 103
Taa pue .HlL ~L suotjeiado ayz JO yORd 103F X33184 yodesd
woiy obpa ue Buiptaocad Kq :.nc ydeib abueyoxa-dIqnOp ©
30nI3SUOD  ueD 8K ‘u pue ¢ Aue 104 °G pue ‘y ‘¢ ssai1bop
103 K3tsusp or13o3dukse paysiiand Aisnojasiad Aue ssedins

03 sn  MOTI® TTIM UOT3IONIZSUOCD 9HUBRYDXS-dTQNOP BYL

SSTITuUej obueyoxe-s1qnop Dfjfoeds *v°S°Z

(34

‘Utlrex usys ey yaed peaysep sul poxi3 ST q ‘ATTwe

zetnofyied AKue 103 {sdazs (uq)o ueyy aiow ou sazainbaz
uorjeInoTeEd 8TYL ‘Teujutw st ((ex)3asoD 3eyz yons [ jJo
utw

anyea ay3 aq f 397 - ([ex)asop sandwod *q > L 5 ¢ 104

Tx + Ta = Tn = T¥¥y

Z-u’*°*ip = 1 103 pue g = Ox aufjisg

T
. aow = (&K)asop

suiyep ‘4 ® & 104 :POUIAW

[*az m; S y3busT 3o A 03 n woiz yjed ¥ :3NA3IN0

.u’q

X 38s

sbueyoxs-sTqnOp ® UT A pue n $801319Aa jJo ited ¥ :3ndul
*WY3 TI0BTY

*1sTdurs yonw sT wylzrirobre ayy ‘is
~-ABMOY ‘ q U] §9959IPPR O3 UOTIUS3}E INO PIIDTIISDI daey
am osneosd *sydeap obueyoxs-aTbuis xo03 wyiziiobie but
-3nho1 ay3 o3 snoboTeue ST j3eY3 sS39s abueyoxa-sTgnop 103

wy3trobre buianoz ' saytdur g waiosyy jo Jooiad ayl

55]Tiwe] obueyoxs-5[gqnop UTI bufjznod ‘€°§°Z

234



(¢ 6T §)/T1 > % os ‘[e/u Ti] > ¥ Ieu3 saanbel ‘T =

q
D uaga ‘9°z Azerrozod pue ‘. .S = N IPU3 SMOUS gz Axey

—to105 ‘€ = €3 = %o o8 *¥ga Vaa = faq pue Taa Taa = Zaq
szaVy=Tgpue 1 = 05 sasew uoy3oONIISUCD BTUL *(a)Yma
pue .A>~Hmn .A>VA|L .A>VL sioqubtau sey A Butiys g aseq
ay3 ST SSoIppe 9I0UM XajJeA ' YOTUM Uy ydeab e aut3za3p
am ‘Ayestoead aioy ‘T shUTW 10 sntd jo 2bueyoxa-aiqnop
e pue sbutiys g oseq buysn peonpoxd 81 sudeib abueyoxa
-aTqnop y-921Hsp jo Arrwe3 S3TUTIUT 1937319Q UusAd uvy
<(W)BT L96° = (NIBT (L BT L)/6T >
fL/u 6T] > % (T = 85 y3a) 9°z Azerrozod Aq BTTUM ‘. L
. N 'z weiosyz Ag ‘v = Vo = Eppue ‘¢ = S =% ‘¢ =
95 = Ty *1 = 0p uauz - (s)%aq pue ‘() Taq .A>vﬁuu (a)d
YITA A Xo3304 309uUU0D 3 (N)BT L96° > i uITA pe30onI3suocd
aq ueo sydeab ‘L asseq bursn kg +*3sod 18moT @ary 3eul
sayTTwey obueyoxs-sTqnop oOM3 joniasuod ueo aM  * (N) BT
= Yy sey yotys ‘yaom3au ulinag 8p Xieuiq ay3 st y ©o21bap

y3Ia umouy AKArsnotasad Afyuwe3y I3TuTIUL 3sasuap 3yl
Y SeaBsd  ‘T°V'S'C

*(N)BT LTV"Y >
p . 3 pue (N)BT Ziv°1 > 3 usu3 31e S3S00 831 °*S80IRISA
€.y 103 cm + T pspunoq Iajaweip e ydeab TeUTI SU3
puraib ‘g°z AaerroaoDd Kq ‘asyzo yoes 3JoO :m + T @0ouelstp
UTY3ITA DTT YOTUM JO om) Aue 4g_a @2sayx 03 juaoelpe M

z-u

s

3o sjudWAT3 ,_,€ BIB 3I3YL ‘T ~u m aoue3syp UTYITA TI®

‘sraquew . € STY IF 08 ‘f = %o = Ty pue 1 = 05 y3ys 308
sbueyoxa-atqnop B 51 A 0 ¢ Um EVa cec Ta On = A axoym
*(a)%3qg pue ‘(a)Taa ‘s :A ur 1Te ‘siroqubrau saiyy sey M
5 & xayzaa v T YAl Us €Y, wet T4 04 iy ur z0qubTaU
8uo pue ~A>VA|L pue A>VL ‘A ut sioqubyou om3 sey A B A
X893319A ¥ .anm I M pue € D A “s83D1333A JO 5338 OM) pue
sassaippe Aieuisy 9sn am ‘31 104 *ZLY'T = (£ BT £}/L
> (N)BT/Y soa1b uotraeraea jusateaiisz 3sadeayd ang
*193deyo
3xau  ayyz uy paroldxe ST Yofym  ‘sabueyoxe-aTIInys

ay3 Y3t diysuorzeax 28010 e sey Ariwey oSbueyosxe

-3TqNOp uda3a burzinsaa ay3z ‘u yoea 03 ydeab AK3iaed
uaA® ayjl 09195 shesmle am 31 *suou sey ydeab L3taed ppo
3ya or1tym T 98absp JO 820T131I8A om3 Buyaey uydeab ALjypaed
uaA3 ay3z yars ‘otydaowosy jou aae sydeab ay3z ‘usand ST
u usym °orydiowost a1e sydeib om3 sy3z pue ‘i19yjo BYz uy
Juswatdwoo 837 sey uydeab suo uy sssIppe yoea ‘ppo ST U
usyM *I9qUNU pPO UB JARY SOSSDIPPE ISOYM BuUO pue ‘sauo
JO I3qUNU UDAD UER IABY SISS52IpPPe OSOUM BUO -~ U UIATD
e 103 sydeab om3 -SIUTISP UOTIONIISUOD BYL  *siazdeyo
1338l UT TTe3dp SIow UT wAyl Apnis ITTA aM ‘(N)BT ¢
38897 3B  JI9j°WEIp 9aey SOI[IWRI  IUBTLATII  IFTUTIT
~ut paystiqnd A1snotasad T{e 3yl 3I0BF BYl PuER UOCTIONIIS

-uod 179y3z 3o A31o7Tduys 8yiz Jo mera ur -g-[g/ug| 3sest

0s



-[*oz §]
+ "T5q 03 tenba 10 ueyy ssey 1s33weip pue 830F3I2A g

sey :.nx 398 obueyOXa-9TQNOP PBIBIMI ¥ °L°Z XIe11030D

+¥5 3seat

urtw .L
ayy aq o 391 30 aoeyd Ul posn ST 93BJOUPSISTIML
jeyy 3deoxs ‘3as sbueyoxa-sfqnop ® Y3fm Aboreue 3Joe

~Xo Ul poujljsp ST FD 83800 UITA :.nx 3188 sbueyoxa-aTqnop

1-u

poastay ¥ -T+0x x +*+ Cx Tx = (x)e3ej0upa3SIAL

1-u

supzep ‘4 B x <+ Ix Ox =x 10a

5bUEYOX0-51qnOP DOISTA3 o4l °‘T°§°S°Z

A
wazo9yl uo ATaI SUCTIONIJSUOD Y3OQ I0J spunoq isjswelp
ayl ‘obueyoxa-aTqnop sbeasyiTnw ay3j pue abueydxea-aTgnop
pa3sImM3  oyz axe asayy ° (N)B1/y 3o anfea orjozduise ayjy
putaoadut 3InoyzTa ybnoyiie ‘sydeab iI9suap oonpoiad ued
3eY3 SUOIIONIISUOD PaleTdl OM3 ‘Iaadmoy ‘aie 213yl

*juateatnba X{TeO1bOT 3q 03 3no pauiny 3§
petenba jeyy ssuo ayj :obueyoxs-alqnop ayz ueyy L3tsusp
1932916 peY SUOTIjETIEA ©S3Y3} JO BUON “° (poonpoad sjuduod
~woD ps3dauUuUod JO 1dqunu sy3 uo buipuadep ‘gypz pur g
ussmiaq ATTRisuab sem N OS) SATSNIOUT TT PuUR § U23M3I3Q U
103 ’‘ebupyoxXs-dTQNOpP USA® BY3 JO S3ITAQ 9 3ISET BUI UTYITA

sbueyoxs Jo suieijed aqissod ITe paiotdxs 3eys weirboad

€S

® 93014 9M ‘siojsweIp 12339q oa7h pinoa sbueyoxs ayj
uy s3767p snonbyjuocouou bBuysn eyl soueyd ayz ug 1933
-weip ay3 aaoiduy jou ssop satriwes abueyoxs ,s1dnipendb,
10 ,a1dya3, ayew o3 obueyoxs oy3 Lq psidsyge s3tbip
3o 1s3qunu ay3 BuUTSEaIODUT 3BYI SMOYS Z'Z Pue 17 SPWUsST
jo s3juaunbie ay3z bHuyjesdsy “*a9yzanjy [II1IS spunog 183
-suwetp ayl butAoadwy jo sdoy 8y3z uf uOTITUIFSP dbueyoxs

-2Tqnop @Yyl JO SUOT3IRTIRA TPISASS DPOIIPISUOD OM
sbueyoXe-31qnop 8y3 JO SUOTIBTIBA °G°G°Z

*aa1bap Aue
je Apywe3 a3jutzul poystiqnd Aue 103 38500 30npoid 3S3MOT
ay3z sT (N)BT GL°€ = (N)BT ¥/ST 30 P - 3 Burainsea ays
*(N)BT v/€ = (N)BT (v BT 2)/¢ 5 % Buyarh ‘{z/u| + u 1933
-wefp UTYITM SIT O3 SIDTII8A [.yb MOTTE UdY3} y°Z pue g°Z
sewwa 7 +Zma T3a d Aq psjuswerdur aq ues €3a J aouts ‘g
= €y atrum ‘z = T pue 1 = 1D = 05 s%yaeary  *sioqubrau
18M23 IO BATJ Sey X33I9A 4Oea ‘351I9AUT UMO S3T ST Cmg
souts - (a)Zma pue ‘((a)d)Taa ‘(a)d o5 A xe310a But3osu
~uod pue § = q buyzzsf Aq peionajsuod ST pue ‘ (N)BT v/¢
S 3% sey 3saq 8yi *(N)BT > ¥ pue g s31b62p UITA

safTTwe3 obueyoxa-a[qnop SIFUTIUT Aueu d1e dIdYL
G ®21bad ‘€£°V¥°S°T
*(N)BT L¥6* = (N)BT

(4]



-1p ua2atb ® 103 89073184 3sow ayjy ‘arduexs 103 ‘¢ 9sabap
3y *8apy ued 1332weip pue 22169p uaalb o ydeab e eyl
88073194 JO Iaqunu 3yl UJ oouaiag3ytp obier e ajyew ued
uoT3IONPa1 B YONEg ‘1sAsmOy {SUOTIOUNI 3ISOD Y3l Uf mewwu
13pio mol aya ATuo asroadui g°Z pue L°Z SB8TIBRTIOI0D
X

*{(u’g)ssaoxyg :aEO adouelsIp
uTy3TM uot3zeulzsep uaaTbh Aue woiy Aeme sabels u x33194
Bwos 03 93NO1 UBD 2M 3Pyl MOUS amM ‘T weioayl uy se ‘uayg
.ﬁﬂuw m# o3 Tenbs 10 wueyy ssay ooue3sip uy {A‘u-s}
10 *a.:+m~ ¥9313A Aue 03 83N0I ued {X‘S} X2313A4 ' JBU}

Moys oM ‘7 waioayl Jo poyzsu jooiad a8yz Huysn *Jooiad

* (u’‘g) ssaoxd :weo
+ ﬂ«ow mg 03 Tenba 10 ueyl S83] I933WEIpP pue SIOTIIBA
Hscn sey ¥p s3soo pue ‘sabeas § ‘u  i9jawered ‘q aseq

yaTAa 393 abueyoxa-srqnop obejsyarnu ¥ °§°Z XIe110i0D

+¥5 aseat ay3
2q c«EU 387 ‘ureby -suorsiaa pebexs burpuodssiizod ayj
Y3TM uot3ITUTISP Sbueyoxa-2TqROP BY3 Ul suorieiado ay3
puroerdea Aq psurjep uayl st TH s3500 .y3TM 398 8bueyOXd
-aTqnop @beastaiTnu ¥ .ﬁﬁxvﬂmn\ww ST A~x~mwvwmaommum

pue .MAva.H+mw snyy St A*x~memumuoxmmmum *ud -

X pue § > § > ( 212ys ‘388 Byl Ul S9OT3IBA 03 {X‘s} wiog

ay3 jo sassaippe ubisse am ‘u 19jsweaed e pue ‘q eseq e

SS

g gabeys JO ISqUNU B UIATH “uoTaITulgop ydeib abueyoxd
-a7bus abe3sTainw auy3z yatmw 4Abofeue 3Joexs U pIUTILP

aq ueo s3os obueyoxa-aTqnop JO SUOTSIdA 36EISTITON

sbueyoXs-o1qnop - obe3sIaInW 9yl ‘€£°6°S°Z

*p aezdeyo uj Tyeasp o3ow uy wayj Apnis pue ‘3sIA3 IT8Y3I
jo osneoaq ‘[Lp] sydeab sSnyqeon sydeib Bup3nsaa ay3
T1e® 8aM .aw\cmq T 3y pue u€ = N UITA sydeab juafeatay
jo Arrwey e HButonpoid ‘ejejox peisym3 e bursn Aq psaoiad
-w ST asoqe uaaib Arjwey ebueyoxe-siqnop A3jied-uase ¢

9291b9p oy3l 10J UOTIONIFSUOD 9y3 ‘zeTnofzied ul ‘UOISIAA

pa3jsimjun ay3 ueys sydeah 1asusp 3Jeymowos SMOTIR UdY3

uoyjonijsuoo s8Ty3 ‘s_TD sy3z Jo seniea TTEWS Iog

ydeab snigeolW auL °2°6°6'C

“[*52 ] wasuar
jo yaed e© Aq pamoTT103 ~A:ﬂeun 3sow 3e yjbuar Fo yzed
e) s23e308pe3ISIAL q 3sOW 3B JO sousnbes Teratur ue Aq .q
uf A ssaippe Aue yoeal ued X Ul n xa313A Lue ‘B2103319Yy
.ﬁnow ma Xq pepunoq eoue3stp U ‘q olnpow u = (n)umg
- {A)ung 3ey3 Yons 4 B A SE2IPPE Aue yoeaax 03 n %33
~-18A Aue sMmoTTe wazosyj abueyoxa-aqnop ayy jo jooiad 8yl
jo AbBoteue paemiozaybieays e ‘suo Aq ‘(x)ung ‘uns-31bIp

ayl S3USWaADUT B83RJ0Y¥PISTAL Yded asnedad *3Jooixd

¥s



-21 oM ‘uostiedwod JOJ {A3ysusp uy sjuswasoadwy IBYIING
103 sobeas ordr3TnU SPNTOUT O3 POPUSIXd 3G URD UOTITUTI
-8p 9yl “"SNTQS0R 9Yy3z 103 LE'T pue ‘2bueryoxs-aTqnop ua4d
ay3 103 6¥"1 ‘obueyoxe-d13INYS Y3l 103 §G°T ST N BI/¥ 30
enTea ueaw ayjy ‘sTdwexs 103 ‘000T Pue § ussM3zaq anojy Jo
ordratnu ®© N yits sydeab jusTeatas 05z 9yl buraepisuod
*SUOTBISA pPa3lsSTMjuUR ayj ueys zasusp a1e sydeib pa3simy
pue ‘sydeib obueyoxa-s7buis buipuodssiiod 8Yy3z ueysy
1osuap AyTeisusb sae sydeab wm:msuxmwwﬁnsow pajetodiay
-uy ATieaull 8yl ‘paroTdxa asey om saaibap ayjz 104
]

*A Aue yoeai SUOTIRIBIY

rwanA; ‘zeT euwwd] uy se IN oTnpow (T+gqn) 03 D 3souw

3e yabust jo yijed ® sT 372y3 ‘n x9315A Aue woig “3Jooid

.rzanﬁu O o3 Tenbs J0 ueyy ssaT I9jduElp Sey

% 398 abueyoxs-aiqnop poajzerodisjuy uy ‘6z Xi1e[1010D

sbuty
-MOTTO3 oy3 2a01d ueo as ‘¥o s3so0 ay3z Jo wnuwixew oYy aq
5 bHur33ze  *sUOTIONIZSUCD YOons I03 punoq Iajsweip Iybil
® punoj jou aaey oam ‘Lisjeunizozufn K o= Aaxvﬁmavﬂxma
y3ts ‘3 Aue 103 {I-N‘0] Uuo wuoy3doalyq e sT (x)Yag
os .Nn 30 a1djaTnu 2 ST N °31BIp 3seT 8y o3 1 SPPE
w1a3 paty3 ay3z pue ‘3THTp 3ISET-03-3IXdU BYJ WOII T SI0BIY

-gns wis3 puooss 8yl ‘Q 03 X Jo s31BIp I9pIo-mOT OM3I Byl

LS

gyes uofssaidxe =A@ OY3l UT WISY 3ISITF oYy ‘ATdATITNIUI

*q ornpouw (T + (q olnpou X))

+ g . (q ornpout (¥ - q ATD Awn ornpouw X)}))

+ .9 . (;a ATP X)
aq o3 Axv«mn auljsp pue
‘N ATP g% + N onpou (qx) aq o3 Ava surzap ‘,q 3o a1dr3
-Iow B ST 3BY3 T < N Iaqunu dwosS pue [ <  9seq ®  U3AID
:abueyoxa~-atburs oYz ueyy xordwoo arow st dbueyoxa
-3Tgnop ay3 JO UOTITUTISP @Yyl 3Ing ‘sUOT3IONIISUOD yloq
Joj osuwes ay3z s} uorizezado a3e301 pazileISULb Byl ‘uoll
-oni13suod sbueyoxa-aTbuts ay3z yzim Aboleue Uyl pauUTIep
8q ued suoljonijsuod srqeiodisjuy Ajaeauyy jusTeainbs
ay3 ‘zsjowerp ueysz T[eOY3ITio eiow 81 A3rrrqerodisjuy
Jeaut] JI °(sebeis jo iaqunu paxij e 103) o1qerodiajuy
K11eryusuodxe 3nq asusp ATybyy 8ie jeyz satTiwe3y sonpoad

1e3 os pajudsaid suojizonijzsuod abueyoxe-aIqnop BYL

s91TTWey abueyoxa-siqnop buijejodisjul *9°G°Z

8vy 952 80T 88 TL YT ¥1 0T :gg obeasTaTnu
962 821 ~~ ¥9 2E€ -- 9T 8 $HQ pI3sIA]
8¢T -- ¥9 ¢& -- 91T 8 -- :abueyoxs-aqnop
-— 28 == 9T -- 8 - % :abueyoxas-aT3Inys
0t 6 8 L 9 S ¢ € sI1938Welp

i91e 8BOTIOYUD BNOTIRA BY3 Iapun Id3sue

96



*pojiodai 39k Aftuegz Aue
jo 3800 3onpoid 3samoOT 8yl sey osye Aftwez oa13 991bop
3s8q Ino {sId319WEIP 3ISOMOT 3Y3 darY SITTTUWEF abueyoxa
-3Iqnop Ino ‘8afj pue ‘inoy ‘221y3 savabsp 103 ‘aenarly
~zed ul ‘suy3ztiobie Burjnoxa arduys se [IeM se A3Tsuap
ybty Arqejou @aaey seoyfiue3 abueyoxo-siqnop inQg °S8IOSSID
-o1d jo Iequnu ay3 ‘N ul oTuy3ztaeboy sisjzewerp pue 231b
—~ap pexXi3 24Py 3sesusp syl °T°7 91qed UT paziIieuwuns 3ie
STepoll UOTIDdUUODIAUT 133ndwooflTau 103 pasodoad sydeab

Jo sarTiwes Auew 9y3z JO §3500 pue s892163p BYL

Kieuwung *9°

6S

*{9v] F933weip 3EY3 IR UMOUY
A1ausaino ydeab juafeATI] 3Is9susp oy3z sjusssiadsa 88013
-13A (09 3O onfea ayx ‘QT I932ueIp 303 snjqaoyn abeisiy
~-1nw aTqissod 3sasusp ayj 3jussaidel jou Kew 3T  ybnoyaiy
*9beys 1ad S80T3IBA  9GZ UBY3 BIow 3Jou pue sabeas
LT ueyl aiow jou Y314 sydeib bBuowe punoy s3INSd8I 3IsS1Q

ay3 2Juasaidea suoTsSIaA abejsy3Tnu 9yl JIoJ SanTRA YL

009 09Z 26T 80T 08 ZE ¥Z 91 :HQ 3IsIm3 9be3ysyaTnu

v8y 00€ 80C 88 <¢TL ¥C V1 01 s3q abeast3Tnu

9.2 08T 80T ¥9 9€ -—- 9T 8 tHd pe3ISTAY
88T 02T 89 9¢ ¥Z 91 8 - :abueyoxe-sqnop
96T v8 89 0T ¢18 - ¥ :abueyoxa-aTgInys
0T ¢ 8 L 9 S Vv ¢ sI1933ueIp

suotjerodiajur Iesauit Jo

UOT3ITPP® 9Y3 Y34 UOT3038 3sel oy3l woiy aidwexa ay3z jesd

8s



*A_. 30 & £q pajousp
81 A 3o juswadwoo °8TM3ITq @yl °u oTnpow 8T s3dyadsqns
PuyaTOAUT OT3IBWY3TIE TP pue 7 olnpow ST B3IIq buiATOAUT
oraswy3jtie ITe ‘z ae3deyd jJo suofjuasuod ayi buynuijuod
iyz utr @°ae sburiys TIITE ‘333deyo siy3z 3noybnoiyy
*sydeib abueyoxs
-a7330ys 3103 [y‘e] sanoker pue [6¥‘9Z‘BY’'T] swyiyiobre
uo s3Tnsa1 umouy 31oTdxe o3 Afywe3 sbueyoxe-sIqnop udad
ay3 SMOTTI® 23BY3 S9TTTWeI oM3 oyj uddmlaq wsiydiowowoy
e jo ssouanbasuoo ay3 s3I0Tdxd A13etaq ae3deyo sSTYL
N BT 7 3o pesjsuy N BT G°T1 :I93d5uweip I9339q yonuw sey
abueyoxa-a3TqNOP USAS dYy3 ‘SSITOYIIBASN -abueyoxas-a1buis
ay3 sasn ArTwel obueyoxa-algjnys 8yj3 pue I abueyoxs
-aTqnop oy3z sasn Artuey abueyoxa-aTqnop  uaA® Byl
fsuoT3TUTgop Jefrurs Aisa aaey sayjiwey esayl ‘sydeib
jJuaTeAII} JO SoITIwey obueyoxs-sTqnop uaas pue abueyoxa

~5733nys ouy3 pourgep oM ‘133deyo snorasad syl ul

anoder] pue suyljIobiv

¢ aajdeyd

19

09

NTBT T¥L°0 sIqetaea
NzBT zZ¥L°0

NzBT 1 NBT 1
NBT SL°€ NBT SL°0
NBT 698°¢ NBT ¥LL°O
NBT L99°9 NBT E£E€°T
NBT S NBT 1
NBT 06L°E NBT L¥6°0
NBT v N6T 1
NBT 9 NBT  &°T
NBT 9 NBT  &°T
NBT L¥0°S NBT 292°1
NBT LIb°¥ NBT ZL¥°T
NBT &' NBT  g°T
N6T 9 NBT z
NBT  &°L RBT  g*2
NbT 9 NBT [4

380D
Jonpoad I939wetd

aqnoasdiy ajzardwod
aTqetaea aqnoiadiy psjosuuocd-ysau

sqnoiadiy Axeurq

ssabsg pspunoqun

abueyoxa-aTqnop

mU
Z ®9i131sdiy
3313

S @sabeq

abueyoxa-atqnop
ufynag aqg Laeurq
sual Lieurq

T @38x131adAy

8313

¥ @931beaq

sbueyoxas~-aTqnop Xieuisjy

sbueyoxa-aTqnop
sbueyoxa-aTyynys

s310&0 pajosuuoco-aqns

@81y

t dsabag

satTTwed ydeis jo 83s80D pue sasibag

1°Z 81qes



*gabueyoxo-aTqnop UsA?
Xq peainboa eaie 3nodey ISTIA 3Y3 uo spunoq YsyIqelIss o3
gn SMOTTe OSIe pue ‘uUoT3Isabuod 01J3Jel]l udsios J0U pIROYS
uotjeinua jeyy s3sabbns jrnsex sSIYL *abueyoxs~ay3inys
ays ut sobps om3 A1joexa o3 puodseiioo abueyoxs
-a[gnop u2a@ ayz uy sabpa jsou jRYF SMOYS WIIoLY} 3IXBU
ayyL ‘uorysabuoo pue skefep bHuinanb Huronpax ‘I0ss3D
-01d 1ad peof oIjgeii abeisae ayj d0npal OsTe ued 8sduey
~-sTp 8beasae pue 193dWeIp IIMOT dYL *saossacoad Aueuw se
JTEY Y3ITH W3 9Yy3 90IM3 uey3 s89T uj uni pinoys {9} Bug
-oyoa 1o burjseopeoaq uo puadep 3jeys suyliiobre 3euyl os

‘afupyoxa-aTIINYS oYyl JO Idj3ueIp oyl v/¢ sey abueyoxs

-a[gqnop Uu2a® IYL (*wxogtun Afteuorjeanduwod ST uoll
-pinws ay3 ‘[0s] Aborourwial s _uInqysid ul) *abueyoxa
-a13gnys ayy ur siosseooad om3 Ar3oexs burjernuws
abueyoxa-2TqNOP USA2 BYy3 ul 10559001d yoed YITA ‘S510SSBD
~01d z/N Uy3Th obueyoxs-aTgqnop usad ue Aq psjeTnuwd 3g ued
giossaooad N UY3TA abueyoxe-a1Fjnys ® uo Butuuni wWyITa
-obTe pe3nqiiisip Aue jey3 suesu wsiydiowowoy sIYL

*A pue n jJo 319 9y3z uo
uoT3OoNpPUT paesroziubreass e Aq paystIqelIse Sy W31 Kquo,

2y3 ‘Y 3O UOTITUTIOP SY3 WOI3 SMOTIOF ,.IT. BUL 3JFOo1d

*hA

= n 10 A =n 37 ATuo pue 3T (A)Y = (n)y T'T X3efioiod

£9

]
c((aly)Ea = (0aT-Ua)_ (T-Uagl-Y,)
T~-UpagE=-U,p eos Tapla Tag0a = c>®aucw au:»em|=>
T-UpgE-Uy cor Zagla Tagda = (n)y “T-UaZ-Up-«-Tp0,
- (a)gEs = n 31 *Xteatyoodsaa .Aﬁ>vnvarm
10 ((Mu)d = (n)y 3eys seinsus ATe3ETPSUNT U OTNPOW
pajeinotes aie sijdraosqns ay3 3eYl IOy BY3 ~A>VH|L
10 (A)d = n 31 -Aousoefpe seaieseid y Butddew ayg
% 19y30 2y3 pue ‘oM ‘039z ST Oa aaaym
putils eyz TIEO oM .mMVﬂWQ_ﬁswu +0a =% 19 ¢ 1 303

pue ‘Ayyieazjqae ussoyd aq Aew Op :m Buraazs A3jaed-uans

yoea o3 A sbujiys om3 burddew ‘ojuo Afieed ST H °3Joolid

*89013724 1-ul Y3Ts ydeab abueyoxs-siqnop
USA® Ue O3UO BIDTIILA yZ UITA ydeaph osbueyoxs~-aryInys

e wozz wusiydiowowoy e sT Y Buiddew oyl T WSI08YL

*a x9312A KzejuswaTdwoo 83T
y3im ydeabh abueyoxs-a[IJnUs ® JO A XI3I84 Yowd SITITI
-uspf uoj3oung styy ‘Arearatnaul  *I+Ta g Ta = Ty azoym
$T-Uge-eTnOm <~ (T-Up+-Talpyy £q u y3zbusy 3Jo sbBurlzs
Kixeupq 4A3yzed-usas ayz o3 u yzbusr jo sburizs Aieurq
T1e WOIJ Y UOT3IPUN3 ®© SUlIap ‘u uaaib e 104 *Kousoelpe

goaz9saad 3eyy buiddew e sy wusyydaowouwoy ydeib vy
wsyydrowowoy ayz jo ssy3zzadoad °*I1°¢

(4]



*paie aZN\mmH\szo uj 3nc pyer 8q ueo
pue ‘eale AZNmA\szmmoeo ga1tnbaix osie abuevyoxa-aTqnop
u2A2 ay3 3Iey3 Moys o3 y wsiydiowowoy dY3 pue sS3ITNSS
@833 asn TIT8 B®M “[p‘Le’es) eeae  (NgBT/gN)e3sul
aatnbax obuepydxa-sTIINYs ay3 pue gaT1oio~-pajosuuod
-3qnd a3 yjoq ‘gydeab juaTeat1y buowy "gauTl
pue siossaooid TIe surejuod jey3 aTbuejosl 3IsaTlews  BY3
jo e®aile ay3 uayj sy 3noke] B JO EAIR BYL ‘UOTIDISIBJ
-ut piab e je Afuo ssoid Aew pue ‘p1ab ay3 uy yjed oues
oy3 Adnooo 3jou Aew SSUIT OAML °pus yodes 3e 1ossadoad
e Aq pejeurwial ST pue ‘10Ssed01d B SSOID 3oOU Kew suTly V¥

(*o3pUTpIOOD TRIHAIUT PUO 3SEST B SABY JISNW SUTT ® U¥
sjutod TIe pue ss3jeuipicod feibajur saey jsnu 10ssaooad
e ‘spios Isyzo ul) °-piab syl moTTCI O3 PIAMOTTE Butaq
ATuo s Ul puE SUOTID3SIBJUT piab uo peoeid buieq Afuo
s10559001d Y3ITA ‘prib ILSUTTTIOSI WIOFTUN © UO 3INO PTET
a1e sauly pue siossedoid ‘iepow STYI Ul *{zg’'15] uos
~dwoy], o3 snp si uydeib e 3JO 3noder IS7A 9yj3 103
peitnba1 eaie 3yj I03 TIpPOW INQ sjuejzroduy Suwodaq Aeuw
pale 3noXel JO UOTI9ITIO [BUOTITPDE 2y3 ‘zajes 1o dyyo
suo uo aq 03 S10s5s3001d STAUIS JO SHIOM3BU JITIUS 3twaad

uoryeabsjur oIEOS-Idyes pue ISTA U Sadueape 3II
abueyoxg~-s1qnod usaasg 2yi 3o 3nokeq ISTA T E

s9

*ega9a 8014 10 ‘,(T0) 8T A pue ,(0T)
8T n 12y3Te ‘sesed yioq Ul  °,{1010) o ,(IT00) wioy 3yl
sey gn pue Inoy FJo a1draTnw ® ST u udys paygsizes Afuo
8] © UOTITPUOD *EBSI2A BDTA 10 ‘T10,T ST A pue 0,T ST ©n
1ay3te “‘segeo esayl ul “T,(10) wiog syy sey gn pue ppo
8T U uays paygsyies AJuo ST q UOT3ITPUOD #0,(T0) wioy ay3z
sey R Ppue ppo ST U UBYM PaT3sTies ATuo ST © UOTITPUG)

.Aﬁo:vﬂlmvx = ﬂcﬂvL (o

‘((gmas). = (gn1-d (a

f((pmas). = (M4 (e
:SUOT3ITPUOD
s9a1y3 @seyy jo auo Laqo 3snuw gn ‘(a’n) o3 ydeab sbueyoxa
-3[3ynys ayz uy obps 1ayjo Kue sdew y 3II *({n)Es’qn)
pue ({gn)as‘gn) sabpa ay3 jo sbewr ue sy 3b6pa ay3z ‘(n)zq
= A 3T “alL 103 A1aeTIwIs pue .AAaDVL~a=V pue Aﬁc:vL.osv
sabpas 8y3 jJo efbewi ue s} 9bps Byl .AQVL = A JI
*abueyoxa~-aT3Jnys oay3z ul sobpo om3 359I v jJO dbewr 3Yj

51 oabueyoxa-afqnop udad ayz ut (a‘n) abps yoed *3j001d

*abueyoxa
-3T3jnys 8y3 uy sabps inog jo abewy ayj yoea o21e sobpe
omy ®sayy "inog 3o ordianu e sy u uwaym {_{T0)‘_(0T))
abpa oy3 pue ppo ST u usys (10,1°0,T) 9bpa 2y3 103 3deo
-xa ‘ebupyoxa-sT3Inys oy3 ur sobpe om3 A13iocexs Jo asbewy

ay3 s} obueryoxa-sTQnOP USA® Byl ur 9bps yoex *7 Wsioayd

ve



*gjudswaainbaa
eale TRUTZ 9yy Jo jooiad oYz HujlepPIIRAUT InNOYITM pPaIOULY
°q 03 B207319a 10 sabpa (N BT/N)O Jo 388 1reinoyjied ALue
Butmorte Xq ‘Arrwey abueyoxe-aTqnop uaad ay3 Ioj sjnoley
posodoad jo uorjzdiiosep 8yl saryTrdurs 30e3 STYIl ‘2°¢
Ki1e110300 Yitm asyjzabog *(zw o Kgq eeae ayz bugsesaouy
fgjoe1} TRJUOZTIOY W pue [eOT3ISA W ueyyz 210w ou buip
-pe Xq 3noder e 03 pappe °q ued sabpa w jo 38s Auy
]

‘UIPTA
uoT3}09STq WNWIUTW 83T Jo aienbs 8y3z 3ses] 3¢ saafnbea

ydeib e jJo 3nodef ISTA 943 3yl posoiad uosdwoyl “3jooiad

* (NzB1/zN) ebauwo eaae saatnbai Atiwez abueyoxa
-2Tgnop u2A® ay3z gJo 3noker IS7A Auy Tt XIerroiod

o

* (N B1/N)ebaug
81  obueyoxa-a133znys ayl 30 yipta uoT309s81q
wnwiutw 3yl 3eyl paasoad ‘zaassmoy ‘uosduwoy] *sbueyoxe
-8T330ys ay3l PINOM O8 U3Y¥Y3 ‘yYapiMm UOT3IDISTq IITTeUS

e pey sbueyoxs-alqnop uaad ay3z IJT ‘€ wezosyy Ad -Fooid

* (N BT/N)ebawp 3seay 3 ST ydeib sbueyoxe-aiqnop

usA® U® JO YIPTI#A UOTIDSSIq unurutw ayy °I°€ Aieii(oion

L9

L&

* (9) -4 ‘ebueyoxs-arzznus put
—puodsa110d 3y3 JO UOTIVesTq e apraoad Ta pue ‘1A ‘83 10
sobewy 2g1sAul ay3y ‘snyy °sbueyoxs-dTqnop USA3 2Y3 Ut
TA 3o Isqueu ® Yits Tp 3o zsquow e s3dauucd { ()Y’ (a)y)
abpa ayy aouis .AN>,H|n UT M X9319A ® pue Aa>vﬂln ur A
xa319A B usom3laq abueyoxe-a[I3nys ay3 Jo 2abpa Aue apnid
~uy 3Isnu Ammvﬂnz tazowzayzang -K3rteutpaes Tfenbs aaey
11 wexoayg Kq ‘pue ‘abueyoxe-aI3Inys aYl JO Sa0TIILA 8yl
uoy3zTaaed Am>vﬁln pue Aﬁ>vaun !{sabpa g+wyz 10 wy IIYIID
sey Ammvann 4z weioayl Aq usyly ‘sobpe w sey €y 3y ._N>_
= |TA] eaey 3snu uoriossiq Aue os ‘sa073I8A Jo  I3qunu

uaas ue sey sAeare ydeib abueyoxa~-a[qnop uAd uy *3ooid

*Z+WZ J0 Wy
I94yaie yapts jo ydeab sbueyoxe-arzynys putpuodsa1i0o Y3l
JO uOT3OeSTq B ST 2I9Y3 usyl ‘w yipim jo ydeab osbueyoxs

-a2TQNOp U9A3 UR JO UOFIDASTq B ST 212yl JI € WSIoayL

*ydeab ay3z jJo uUOTIOBSTq

Kue 3o yapis isea 9y3j 87 ydeab e JO YIPTA UOTIDISIq

wrurute ouz ¢|9g| sy uorzoesiq e jo WIDPIA °uL ‘%)
Uy X93184 B YA Ta uy x@9318a ® bBurjosuuoo abps yoes
suyejuoo 93 pue %A} 3o auo utuatm st {TA]| 30yl yons

25 pue TA 5398 om3 o3ul A JO uor3tized e pue H jo mm 308

-qns e 81 {F‘'A} = 9 ydezb e Jo UOTIDBEIQ Y “‘suoljTurIad

99



G = U J0j ‘dueid xa{dwo)y 8yj o3 abueyox3i-alinys ay3 jo Hupddey

Ll

61

L2

€2

YA

69

0¢

St

i€ dunbLyg

gsaeadde 37 se ‘g = U IOI ydeib obueysxa-a[3jnys Syl
*gyxe Teal oy3 WOIF BSOURISTP dwes dU3 3B s9073184 308U
-uon se8bpa IS [Ie 05 ‘1 SnHUTW IO snd (x)b sS¥ ((x)ds) b
Jeys pue ‘uIbIio BY3 WO1J SOUBISIP dWES Y3 dIE aoBT3O3U
B U] S901319A TTE OS ‘SUBTpEI U/4Z Kq uibrio ey3y punoie
28 1MYD0TOIBIUNOD  pBjERl01 (x)6 s1 ouerd xa1dwod ay3

uy Aﬁxvmvm aeyy 2a01d uosiasta pue ASOH *I 30 3001

y3-u xa1dwoo asj3Tuwrad tedioutrad 8y3y = 2 9I9UMm

u/taz°

u>L>0

L S o~ SRS 901
~ﬁ|H|:N X 3= ( b %*Vx) b

souetd xoTdwod ayi ojuy sburis Kieutq

aiq-u ay3 3o B putddenr ® U0 paseq abupyoxa-a13Inys
2y3 3JO 13NOART B pBUIISP [€] uosiastaT pue AS0OH

‘(N BT/N)O

sT N BT

N\Hz ge ‘sisqusul U 9ABRY S80RT¥OSU B Sunsse
sm ‘jooad ayj JO ISpuUTRWASI BY3 I0J “SHDBTHIIU (8 BT/N)O
sae o1sy3z 3eyl sSSTTAWT uany U JITNSDI STUI {s1aquaut
u ueys Iema3 Y3ITA seoelyosu 03 Buoreq s80T3I3A N BT N\az
380W 3@ OS ‘U 2PTATP Isnu aoeTyoau Aue jo yzbual oyl
+graquaw N BT = U 3SOW 3B UYITA ‘9DETHO3U  SUO K1aoexs

ur seiy ydeiab abueyoxs-aIqnop usas 10 abueyoxa~-aTIInys e

uT x93I3A yoea pue 9b6pe L yoea !suotieiado d 9ATISS800NS

Kq pejesio sassaippe 3O aroko e ST edeTY¥d8U Y °3OOId

. B
eaie AZN\m H\szo U3TM 3nolet

IsIa ' sey Artuwey abueyoxe—oTqnop usAd Yl *y w108yl

89



G = U 403 *abueyox3z-aL$INYS Y3 Jo anofey

1L

2 2
91 i1
62 82
6 8
92 Ve
12 02
£l 2
81 61
ot L
i ot
44 €2
g b
51 tt
2 £
L 9
2'¢ aunbiy

pue 0 = ((K)B)ur 20 0 < ((A)B)wr jey3 yons (x){.4 D K aq
03 (X)ToPOW aupzep om ‘X Isyjo TTe 304 {0} = ((X){-WH
Jey3 yons X [Te SI0UB] UED 34 OB ‘uybpyio ayy o3 sdeu
6 3ey3 sassaippe (N BT/N)O 3Isouw 3e aie II3YL *K{ruey
obupyoxa-aTQROP UIA3 BY3} 103 3nodel eaae AzN\mmA\mzvo
ue aurzep o3 Y usiydiowowoy IYy3j Isn Mou Kew am
.w = u 103 3nofey DurjTNsal 3yl sSaoys
Z'€ @inbid *gaie AZN\mmﬁ\mzvo sey 3nokel UOSIaSIAT
pue KsoH 3yjy os 13abps HS TTB PIOU O3 papasu aie sioel]
iejuoziaoy AzN\HmH\zvo Ktuo ‘utibizro ayj uwoiy suetd xe1d
-woD BY3 U 20uB3ISTP 179Ul 03 Burpioode siXE-X AUl fuoTe
p219p30 918 SIDRTHOIU BY] udYM 3ey3y moys [¥] I9TTIW pue
1£o1de1 ‘uojybrel ‘ueuwlraTy *joei3 Tejuozyiioy STburs
e ut soTy °bps ug KIaaa ‘B zopun STXe-X BY3 WOl IdUE
-sip J13y3 ©3 bujploode sYOEIF TEOTIIBA 3Y3 UO paoeld
a1e son{3isA oYz 9sSneosd  '9ORTNOIU  YOEd JO  SIATEY
on3 8y3 309UUOD O3 SHORIJ TEIUOZTIOY OM3 UITA 19y3abol
fgypeiy TesT3I8A (N BT/N)O 3O TRIOI B Bursn pea3znox  sny3y
e1e s96p® d [y +3Tey 3JOT U3 SPIOY ¥OeII 3IFOT SU3 pue
46 zopun uojjejudsaidsa s _9O0EBTHOSU BYI JO ITBY aybrx ayy
wol3 £957319A Y3 sproy 3oeil pueyiybra 8yl :s8DTABA
§3T 103 syoeI] TEOTIIdA Juaoelpe omj USATE ST I0RTHOSU
yoes ‘abueyoxa-a1jznys aYy3 Io03 3nodef ® sonpoad ol
, “ (€]
wox3) T°c 2InbTd ur PalIRIISNTIT ST ‘p purddew 8yl Iapun

oL



*sbueyOXa-aTYNOP uaA® BY3 se T1aM se abueyoxs
~3T33NYys oYy3z 103 SUOTIONIFSUCD [rISBUID d59y3l uo saoiad
-uy A7jses ueo N jo sonyea feorioead 103 s3nokey doy pe
‘aseo Kue uy !{obueyoxa-dTQnop uaad ayz jo inoler teuwrido
ue apijaoiad o3 pasn aq Arzerrwis Aew sbueyoxs-s[3Inys oyl
jo 3nokey Asza\szo 5 _uew3lTsIN 3Byl 2an3o9lfuco oapm
K

*Z*€ @2anbrg jo

anodker abueyoxe-aTzInys ay3 o3 bujpuodsairod ¢ = u 103

€L

ancier abueyoxs~-aTqnoOp UDAd BY3 SMOUS £°€ ainbra °sbuy
-3n0a1 abueyoxa-at3znys ayj pue Buyddew {apow Byl buisn
th\mmH\szo B2I® UTUITIM pa3nox aq ued abueyoxe-aqnop
uss® ayy uy sabpa (N BI/N)O 3Indq TTe ’‘snyg *aTpuey 30U
soop 3nokel STU3 Iey3 osbueyoxs-sTqnop usSAd BY3 UL sabps
ga (N BI/N)O 3sow je 21e aisy3z ‘utebe oouo ‘os tgrxe
1e21 2yl Uuo aae H Ispun sdbeW] SSOUM SBOTIIBA OM3 3SOU
ae sey sbueyoxs-sT3INYS 8Yy3l Uf SoeIYOSU  yoedm  *jusuod
-uop AKAaeupbewi aafjebou e sey pue SIXe Tes1 8yl uo SITT
{(x) TopoW) @S usym asyIe suopidesoxs oiqrssed Auo oyl
£((X)3q) T°POW Due (X)I9pOW udam3isq 26ps ayy 103y bBurinox
anokel ay3 Buisn &g (X)HA Y3TA x 30duuod ued aM  ‘ATief
~Tuis sfensn se ‘paizouby aq ueo sa8bpa (N 5T/N) 0 @sdUlL
*buy3nol jnokel ebueyoxs-a1j3ynys buypuodssiiod o8yl But
-sn Aq paipuey aq 30U TIIA doBTYOd8U dbUBYDX3-ITQNOP UIAD
yoea uy sabpa L OM3 3SouW 3E OS ‘3T SAOQE IO UO  SSDTIABA
Y3TM SUTT e8I 3yl MoTaq S80I3I8A Hur3lddUUOD SIbpS L ony
Ajuo sey sdeTyosu yoes ‘asbueyosxs-sIjjnys syz Jo uorlze]
~uagaidaa suerd xerdwos ay3z ul *bHurznolx jnolel awes Byl
s (x4 pue x 308uucd oA !abueyoxa-s21IFNYS 9Y3 JO doeT
-jodu Bwes oayj uy ST Aﬂxvmvammoz pue (x)Iopon 31I
*anoke1 sbueyoxs-sTjInys ay3z
ut (x)TepoW jo uorifsod ay3z o3 Burpioooe abueyoxs-sIqnOp
usA® BY3 JO X X93I8A yoea aoeld mou aM  ‘paniea-a1buls

st (x)T9poN 4 ()b~ = (x)b esnedeqg 0 < ((Ryb)sy

L



G = U 404 “abueyox3i-aLqnog uaaj ayz 3o jnofeq

8l 61

L ot L

14 €2

St 149

*abueyoxs

-a73JNYs 23yl se aIgerIs81 se 3seaT 3e 81 abueyoxa L

-2TqUOP USAD BY3 eyl Moys oam ‘zejdeyo 3xau  BY3z Ul
*abueyoxa-aTygnys ays 103 pesodoird swyzrroHie ajernus 03
posn A12a71309379 pue 3no prel A[3uaTolije oq ued Arrwej
s1y3z 39X pue ‘pasodoad Arsnoradad soy{Iwey Jua[eATIZ
isy3o TTe pue sbueyoxs-aT3iznys a2y3 o3 zotxadns Arsarzey

~11enb st sbueyoxe-sIgnop usAld ay3x JOo II38WEIP Byg
€°¢ aunbiy
Kiewung °g°¢

vi
SL



Zpe30dUuoD8 TP Sauodaq
ydeibp oay3z a1039q osbeisae ayj uo psjeislol 8q ued Aueuw
moy ‘jusweoeTdax 3NOYITM Pa3INQIIISTP ATwIogtun pue ATuop
-up1 91v sa3inTIey JI :9ZYS8 39STTRJ wopuery abeirsay a8yl
‘aanseaw A37TIqRITR1 Teisuab e 103 spunoq IBmol YsITqel

-s@ 03 ‘uinj ul ‘sn MOTTe saianTrey Buiipuey Joj spoyzsu

LL

fuiznoiaxr Teoo1d *gain{iey woiy pugaazins Kpeaite
jI0M33u ® UO UOT3ISabuco 2y3 8sEAIOUT UOTIRWIOIUT BUT3INOI
Jo sobueyoxa SATBUI3XD 28nedsq sidjndwod PIjNqIIISIP 103
juawaignbail snoisuo Atirernor3aed e sy sbpasjmouy TeqoIo
*jIom3jsu Bujufewas ay3z Jo abpamouy 1eqotb saainbaix
fuianox aysyjl 3§ 1o ‘obparmouy Ted0Y puysn pajnoxr aq ued
sobessawl JT MOUY O3 pasu s ‘pajosuucd TITIS ST ydeah
ay3 3JT usag ‘i193ndwod pa3xnNqIIISIP ' 103 AITTIQRTTLa jJO
singesw ajenbape ue jou ST ‘IaAsMoy ‘sS2INTTe3y JO  Isqunu
awos a3jdsep pejosuuco sutjews1 ydeib e jeyy buimouy
*fooojoid
pupkizspun owos Xq PITITIUSPT O1e SIUBWITS PITIRF 30U
sunsse aiay pojussaid sainseaw ay3z os ‘sysouberp 3Iney
jo anssy oYz buipnioxas Afs3eI2qIISP B3 SM ‘UOTIDAU
-UODSTpP ‘SNOTISS 350 BY3 UO £83BIUIDUCD  193deus  STUI
-~ uof3sobuoo o7JJeIl pesealidul pue ‘Is93duRIp PBseIID
-U] ‘UOT3}DBUUODSIP -~ S8INTIEJ JO S3IddIIS  rolew 83IYY
aya 3O uwey3 3o9jje sainyiey op A[SnoTias MOH 43
~ITI4eTI23 178y} ainsesw 3Isnu SITTTUWEF ydeab I93ndwoo1ly
-tnu 3o uosyiedwoo oyjewbead Auy *Teoyioeadur 3Qq TTTIS
384 z 193deyp ul pOISPTSUOD SBINSESW ISOD 8yl JO  SWISY

ur Inysseoons A1ybry aq aybru yde1b zojndwodiifnu ¥

A3TTTqeTTaY

y 193deyd

9L



e 03 o6ps ayIr-oqnoiadiy e sey gkemTe x9319A paltel dul}
JO USIPTTUO OM3 9Y3 JO yoed ‘ISTMISYI0 9313 Kieurq bButg
-Kyaspun ay3 Aq pe3oduucd sAemle I 83013134 19y30 TT®
‘yeal ® ST X2318A 8U3 3T tobpo ayiI-aqnoiediy ® 4Aq p?
—~308uuood skeme 3I@ UIPTIYS OM3 S3T ‘3001 BY3 ST X03I84
ay3 3I :xe312A paTyejy oTburs Aue punole a3no1 ®© aken
-Te s1 219y3 3ey3 bBuijou Aq pa3oduUUOD-Z udAcad are 89313
~13dky T1e ‘AT1eaousb sio0W -abpe periEl arbuts e punoie
23n01 03 moy Buimoys &g ‘Z 3o A3TaTiosuucd-abps ue sey I
so1312dKH 3jeyy aaoid uinbag pue uPwWPOOH *221bsp Aue 3e
pe3josuuoD-z UBY3 19339 OU die OS pue ‘g 931bap jo %33
-19A 3001 B 8Apy sAesmTe s2913139dAH *UOTIONIISUOD  ITBY3Z
Jo STIE3Idp 23Ul uo putpuadep ‘eai1yy se MOl sE £3148T3
-oauuod e aaey Lew sydeidb 2In30NIIS-IIIL-TITOH ‘ga91bH
-ap 124ybTY 03 {po30dUUOD-E JIE SSINIONIIS-3BIL-TITOW
jueTeATIL ‘pa3dBuUUCO-p 2Ie p a3ibep JOo 3913 pautol

S uewpatid aTIuA 1pa3oauuod-~1 ‘3s5IN0d jo ‘@18 £331]

SUOT3IBTIBA ¥BIL ¢ 'T1°1°¢

*aazbop 118yl Arioexe aie saqnoradAy pajosuucd
-ysauw ay3 pue ‘s3srdwod 3yl ‘Kieutq ay3 3Jo £37AT3o8uUuU0D
-2bpa ay3 pue A3JATIO8UUCD BY3 IBYI SMOYS 3ITRSAT  STUL
*{(3onpoad ay3 Jo @esibap ayl) Zo + 15 Zq saoqe pepunoq
81 A31aT308uu0D 8 3onpoid auy ‘Cp = Co pue Tp = To yaim

1g7qrssod se ybiy se ale SITITATIOBUUGD _sydeab puezado

6L

Y3 usym .AHZNO.N2H0~NU+ﬁov=mE 03 Tenba 10 ueyy 1e3esib
8T % x T3 jonpoxd uepsa3aep aysy3 o X3jaT3osuuco
2y3 ‘A1aaF3oadsai Co pue To  gay3yayyosuuco-xegzsa RER Y
%9 pue Ty gydeab omy U3ATY *3500 pue s31bep o3 3joedsai
ut souewrogiad zood 179y3 103 uorzesuadwoo ur ‘X31a7300U

-uod ybyy eaey Arteisush S9TTTWez 3I0onpoid ydeab ayy,

B2TTTwey 30npoid ydean - prrey°y

sydeab Io3nducsT3Inu snoTARId  ‘T°T1°'V

*£37AaT3009Uu00-8Bpa IT8Y3 o3 1enbo aiogaaayy
‘4
pue 89169p uwnWIUTW I7ay3 O3 Tenba &37a7308uucO-%33194

17343 aAey goyTTwe3 pesodoid ay3 jo 3souw {sainIyey 103

punoq ssedo-jsiom e sepyaoad X3TATIoLUUO) *xa313a Kue

3o @aabap 3sayTews syy 4Aq assoge papunoq ST uiny ur yoyym
. T
K31a1300UU0D-06p8 9y3 Aq aaoge papunoq 8T X31AT1308UUOCD

-X33194 943 ‘AKiosyy ydeabh Axejuousts Ag *[ys’Ls] Ky

~1Tqeasuinaut 10 [96°gg] A3t1T1qRATAINS pa11ed oste sswyy

-3WO
8 8T huwbﬁuuwﬁconulxwuuwxr *S20T338A4 JO 21e saanyrey

aysy -sauﬁ>ﬁuow:=oo\ X1durs  10) A3 TATIOSUUGD-XB3 154

103 {sabpa 30 oae s2anTtey ayj ‘X37AaT3080UCS-56p5

304 *yI0M3BU BY3 3IDBUUCDSTP uEd eyl §3INTIRI 3O Iaqunu

3sedT Sy3  XITATIOSUUGD ST [6'ps’Llts] Aarrrqertez

JO 2ansesu uouwod e ‘sagkyeue OI3erosyj-ydeib ug

A3tat309UUOD 1y

8L



.AxVL = Axvanu jeys @esoddng  -om3 3seal 3e seabap
gey uydeiab snyqacW ® uy %X8319a L1949 3PY3 Bs01d s3Insaz
agayg, .AxvﬂlL 10 ‘va 03 tenba 13asu st (X)HA 3yl pue
‘x t1enba 3jouued osie (X) nL pue Axvm 3eys Moys sjusunb
-I1e Jerjuis ¢x fenbs jouued (X)FQ jIeyy os .om = Ox jeyl
uoj3oTpeRIjUoD Byl SpTaTA Arsjerpsumy (X)HA pue X usam3aq
g31q butpuodsazioo Buiyojey .A:L pue ~u ‘g9q :SNYQeoW ®

uy sebps auijsp eyl suorieiado 991y3z 81 dIBYL *Jooid

° I8yjoue auo 03
pajosuuod aIe pue g 291bsp saey yotym ‘sseaippe Aizejusuw
-a1dwod ay3 Y3TA X8319A oy3 pue [g/N] sseippe Y3TA x93
-1a3a oy3 3dooxa ¢ @91bap saey S830T3IAISA TIE ‘pPpo ST U 3IT
{391y 221bsp sAey S90T3IBA TI® ‘usad 8T U IY ‘(T < u)

W ¢ = N UuIts ydeab snigeol ® USAID ‘' ewwaq

83073194

*sabpa Ma3 os sary ydeib snigooW

usath ® U S20TII9A Ma3 XAIaa ‘I9a9MOH  A3TATIOBUUOD
112yl uo punoq 1addn ue But3aes ‘om3 sy sydeab sniqooR
par3jTpowun ay3l UJ S2OT3I9A JO 931bap wnuruTw BYL
.c»ﬂlc>...m>a> = Aﬁ|=>...ﬁ>o>vm tyotaeiado azejoi
po38IM]  9y3 sajoudp L ‘uoT3yoas STY3 3Inoybnoiayy ‘tesiabap
ay3 burseaioul 3noujztm alqissod se oIqelIdr sSe  ATTwey
SNTgQPOW @Yl a)ew sSuotjedsyjrpow o9ssy3 ‘A3TTIARITLI JO
aanseou s1y3 &q ‘os ‘A3TATIOSuUUOD 1aybry esey ued ¢ 231b

-op y3Ta ydeib oN ‘sarjasdoad Bujznox pue ‘uojjetodial

18

-uf ‘I93ouweyp ‘os1bop ayoyy Butazesaid STTYsM ‘pelodduUUOD

-¢ way3 ajyew o3 patjipom oq ued sydeib sn1gaoW BUL
ydeab Bn{ge0R ay3 3o X3TATIOBUUOD ‘T TV

*ufynig ap obe3siy
-Inu 8y3 S8} se ‘g 3ses] 3B ST U pPapiacad ‘pajzosuuod-p B
qz = p oo1bep Kue y3Im susl 8yl °pa3jdaUUOD~{Z-P) @IE QT
= p s016ap pue q oseq YITM syIom3zau ufinig sp ‘Tersusb
ur *g 20168p JO 8901319a om3 bBuiaey ydeab yoea ‘isramoy
1y3tm A{juwej pejdauuco-y B 93eaio o3 ufrnig sp Areuiq
ayz pafjipow aaey ([gs] Appey pue efnfes -pajdauuod
-z ‘3oegy uyp ‘a1e Kayy 3Jey3y seaoid uor3loes 183e1
® uy peurjsp poyzsw BHujinoiai 8Yyj {pa3ldoauucd-z ueyy
aI0w aq jouued og ‘7 29168p JO SIODTIIBA OM3 DdaRY S IOM
-38u  ufjnag ap Kieuiq ayjy ‘inoj 23163p 3V "pa3dAUUOD-T
ATuo @ie os pue ‘1 931bsp Jo S80I3Id2a OM] aaey shesTe
sydesb obueyoxa-aTjInys dy3 STTuM ‘¢ A3Taridsuuod saery
sa1oho-pajosuuod-aqno ay3y ‘esay3z es1bap 3y *soITIWey

sbueyoxa-a1burs buowe KA{spIAa S8TIRA A3TATIOBUUOD

sydeib sbueyoxa-aTbuis ‘£°T1°1°¥

(*o1qisssooe TIIas ST 9913qus 53T OF ‘pPIIYd IdY30
ay3y 03 pe83odsuuOd X2313A 2y3 bulpniout) payoeai aq ued
2813qQn8 5_X23I2A DPBTTRJ 9Y3 SPISINC S30T3I2a T YOTUA

woij ’xa3I2A PaTfe3 SYl JO PITUD B 30U SBA 3Jeyl X33I1dA

08



uzejjed Tey3ITUT 989Yx Jo sayjasdoiad Liejuaware HBujaoiyoF

oyl °s371q Surjevuasnte Jo bBuyiys Ter3Tul 3Isabuol Syl

Jo yjbual ay3 sajousp (X)UISITVILTITUI pue ‘X uy sauo
putpesT Jo Iaqunu ayj sajousp (X)auQTeTITUI ‘ATIerIuis
*018% ST X 3T U 30 ‘T = Tx jeyz yons 1 3sesaT ay3 snyz

ST (X)018ZTPI3TIUI °X Ul soiaz burpesl Jo Isqunu ay3z g

03 (x)01azTeT3Tul duigep pue ‘I-Ux <+« Ix0y - x jaq

*paysInbui3istpuou pafied ST UII3TY 10 ‘BUD
‘0187 UT 30U SS8IPpE UY ‘sSIaqusw  ITOY3} 103 pue £33

ay3 I0J Y30q paIsn aie uiajz[y¥ pue ‘auQ ‘013z saueu IYJ

ppo u 103 {0TTz/(g-u) (0T) ‘0z/(g-u) (0T)
“Tz/(1~u) {10) ‘T00z/(g-u) {10} }
uass u 103 {z/ul0T) ‘z ull0}}
{ut}

ﬁccw = o197

uzalTv
auQ

$uUI93TY pue ‘auQ ‘oi1sz ‘58073184 vwnmﬂ:mcﬂu

-sTp 3o s3ios 29ay3z slordwe Jooad syl “‘SUOTITUTIIAA

* (Z*1 Pwwe’) S90T3I10A pPOUSINOUTISTP mna>ﬂ>u=w oM}
Aue ussmizaq yjzed e pue ‘(Z°7 euwws ) x3319A paysinbuil
~-51p butAtAins swos 03 X9319A paysinbuyisipuou Aue
wo13y yzed e ST 219yx ‘ssanyrej Xo312a om3y Aue o37dsep
eyl yons S\O0TIIBA paysInburllsIp Jo sS3B8s Swos but
-urgep &q 1 weiodyy sacad aa ‘S < U I03 {pPa3oauuod-f ST
ydeab ay3z eyl smoys HBuilsaz earrsneyxre ‘g > u 104

*pojoauuoo-¢ st ydeih snigeoR pPepITP® 8yl °I WaiosouL

€8

*yzed pajet
-noteos s37 buore 19y3zael sdais om3 SITT IPYI XI3a9A4 B
Kraoexe sayoeax abpa ga paqiiosezd Byl uo 3Ino JUIS IT
‘pue ‘ebpa g ' uo 212y3 36 3Isnu SIDOTIIIA PIpPTTe 8yl jo
auo ybnoiayy suob asey pInos jeuyy abessaw Yy :Buipiemioy
obessaw 179Yy3 ur abueyo Aue ayew O3 pa’3U J0U Op SIDTIABA
pepiTe 2y3 uo patogqybiau 8OUC JRYI SIDTIIBA OM3 3yj ‘ie
-noyjaed ul +pauajzloys ST S9OFIISA PapIILe ay3z ybnoayy
yzed 4Kue eouls ‘pawieyun ST PunROq 1333WRTP dYj pue
‘sSnTqa0oW POPIT® 2yl 103 syIom TTI3IS uyarzobre BHBurinox
SNTQIOW oyl °*ses[1iaa  z-2aibep oy3 Buipite uorjeiado
STYy3 TTEO @M °wWayl o3 juedelpe a1as 3JBY] SIDTIId4  OM3
ayy bHurjosuuco obpe ue 23e310 pue om3 221Bsp JO SIDTY
~I9A P93D3UUCD OM3 943 2399p ‘Ppo ST U JI  :PS302UU0D-E
aie 3ey3 sydeab justeatay iernbaa sonpoad 03 uor3zonIzSs
~uoD SNIgaoW au3y Ajipow 03 Asesd ST 3T ‘€ ueyj ssal o91b
-ap saey ydeib sSNIQBOW B UT S30T1313A4 MIJ 0S asnedag
N
‘juafeayay aie os pue ~L = ﬁlm aABRY jouuURD S8OT3ID2A Id
-43o 1T®e “L Aq 13y3j0 yoesd O3 PHIOBUUOCD l1e SISSIIPpPE OM]
esayl *T,(0T) = x pue 0,(10) = [e/N] = x :suoranios om3y
opie 219y3 ‘ppo ST U JT I3Ud3STSUODUT ©1E SuoTjenba asoyjl
‘usne st u 3T %HTx = Tx sg_u > 7 A pue T7Ux o Oy

.szm = Tx suotjenbs auy3 saai(b s1032q se s31q Buiyojey

z8



(x)oxazieI3TUl S838ELIDUT HlL ?ay3 OTTYM ¢ (X)oaazZTeTaTuL
shbueyd 30U SdOp HA B8Y3l ¢g-U > (X)0I1BZTRTITUI SOUES
.AAxvmnvalm aq X 31 ‘ssimisyxo “AxvalL aq X 38t ‘suo
e yits spus X JI 1 + (X)oIazTeraiul = (L)orszIerljul
jeyy yons X ssaippe ue 03 93no1 ued dm ‘z-u ueys
§58T ST (X)0I9ZTeTATUI JI °*(X)o19ZTeTaTul jo aniea ayy

uo buipusdap ‘19pTSUOD ©3 SOSED OM3 8lI® BISBYL *Jooid

*senTeA 013ZTRTITUI IFoy3 uy ATTeoiuoy
—oucu 3SPBIDUT SPOT3I9A osoym o013z o3 ‘(x)0g fyaed e s7

815y3 ‘X Xo319A paysIinburisipuou Aue udAlH °T°ZT T TuwweT

*auo0 ueyyl I9je8di1b
uIa3TVYILTIITUI pue ‘3uQierltul ‘ox9ZTETITUI +K1aa13
-oadsex ‘aaey TITA A8ys osnedsq S901319A pPaplId ou ugey
-uoo TTIA pue jutofstp o9 TiTs syied 193no a8yz {jutolstp
~-X23I8A 8¢ O3 paureijsuod aq osie TItA syzed isuug
ayL -syjzed IduuUl Bay3l wWoOIj pue IdYjzoue duo woiy 3Jutol
-s1p  ((x)Ya3zeas)¥a pue ‘((x)Taazeas)Ta ¢ ((x)0a3zeas)la
Sy3ed 7e3no ayj desy o3 ybnous abiaer sae ‘Arsarjosdsai
‘UId3TYTRTITUL pue ‘2UQTeTITUI  ‘OISZTBTITUI JO seniea
asoys (x)Yazzeas pue ‘(x)Tazzeas (x)0g3azeys sao1319a 03
~ﬂxvanummuw:=H pue ~Axvanummuw::H .Axvo:ummuaccH pajousp
‘% yoes 103 syjed Ter3tul butdyioeds Aq (gooad ay3 a3srd
~wod pue) wetqoad STYI JUSAWNDITD TTIM P Z°1 euwd]

“OTTITT

S8

xo330a 2y3 opnyout (x)Ta pue (x)8g ysoq usyz ‘TOTTIT = X
31 ‘eofduexa Jo03 {Z°T ewws] anoad o3 @o13jns jou op Ayl
‘gantyIoa DBujurewsz ITdY3 JoO ssaujutolsip 2y3 @93juexend
o3 suisjaed 31q TeTaTur Buoy Arjustorzzns aifnboe Xyiem3
-usas syjed asayi ybnoysiv *Kfanrjoadsal ‘uJajTVIBTIIUL
pue ‘BUQTEIITUI ‘OI8ZTEFITUI JO SINTEA _SSDTII8A 11343
ul 8sesIouy A[TeSTucjouom UDTUA +X1eat3oadsaa  ‘uialy
-IY Ul ¥ auwos pue ‘sug ‘oisg 03 4 (x}¥g pue ‘(x)Tg ‘(x)04
syied sie o10oy3z ‘x poaysinbuiisipuou Kue woly ‘3IBYI

ysyrqeiss TIITA €°2°1 pue fz°¢°T ‘1°2°1 sewws ] °3ooid

"ulsliiv 3 V¥ X9}

_JaA suos pue ‘sug ‘01sZ 03 X wory syized JuTOo(STP-Xd313A

s1e 919y3 X x9312a paysinbuyisipuou Aue 104 *Z 1 euwwsdi

*X1eat3oadsal (X)uIsjTyIRUTA

pue ‘(x)dupreutrd ‘(x)oidzTeutd po3ouUID ‘X ssaippe ue
ut 831q bujieuisjTe Jo ‘sauc ‘sordz BurTIRIl  JO  IdqUNU
ay3 103 sey3zaedoad snobofeue ayz asn ATTRUOTISEOD0 BM
*k # % usy3 ‘uIds3TVYIRIITUI JO 10 ‘DUQTRIITUI JO IO
‘0192 TRTITUI JO SONTRA ITdU3 UT I3IITP K pue x 31 (o
$1 5 (x)supQreTatul pue T 3
(x)o1azTeT3TUI 3T ATuo pue JT T < (X)u1d3TVIRTATUI (4
‘0
= (x)8uQTlejaiul 3JT ATuo pue IT 0 < (X)oaazTeTatul (e

:mo1aq sjyooad ayz ul pesn aie syzbust

ye



:gayyaadoad @21yl Aysyles yotum +K18ATY
_oadse1 (x)Yazzeas pue ! (x)Taazess 4 (x)0a31e38 BHuyowax
axvasummuwcnn pue ¢ (x) lyaeazsuul + (x) Oyaeaasuul syzed
pue *(x)Ygazeas pue 1 (x)Tazzeas * (x)0a3ze3s senT3aan ale

219y3 ‘X x9319a paysinburlstpuou Xue usaty °Y’Z 1 BwWWAT

‘wayly YiTm Spus x)¥a os
suze3Ty¥ JO SIvqUSW dIe SIDTIIASA YONs yjoq ‘ppo ST U uadym
£1-u = uUJSITVILTITUI UITA Xd3184 © ybnoayy burssed 3siT3
Kq xa3319A pIPI(2 ue yoeal K{uo pnod ﬁxvmm ‘days yoea
3® ouo ueyz oiou ou Xq SISRLIDUT UISITYTBRTITUI agneoad
N

*uza3TV¥ JO Jaqueu B O3 83D9UU0D
pue euo XAq uIdITVILTITUI JO 0ieA ay3 seseaiouy abpa
gQ ' YOTys 3JO yoes woiz .Aﬁﬂ¢Aoav pue occ«AHov aie z-u
Z  ua93TVTETIAITUIL U3ITM S3DTII8A peystnbuyastpuou ATuo 94y3

fppo ST U uayM "T°Z°T BWWST JO IBUY gyerteaed A13ioexe

joozd ay3 ‘usad® u 10 Z-U > (x)uIa3TYIeTaTuUI 104 *3003d

sganTeA UIS3TYTETITUI ITey3 uy ATiEofuojoucut 8sE3ID

~UT $30T319A ISOUM UIAITY D ¥ duWOS 03 ;Axvmm fyaed & ST

s13y3 ‘X X9319a paysynbuTisIpuou Aue udSAIH *E+7°T ewuws

*SanT3IaA PapIle ou
urejucd ued axvam ‘guo ueyy 193e21b ST (X)9UQTRTITUI II
N

<1+z°T euwweq jo 3eu3 syarTered Arjoexs gooad ayl *3ooid

L8

*ganTes QuUQTeTITUI Ayoy3y uf ATyestuocy
-OUoW ISEPDIOUT SIDFII8A IsOUM BUQ 03 .Axvam fyzed e ST

ai9y3 ‘X X83I9A paysynbullIsjpuou Aue UIATD AN AS I TTEL

*yzed 3113Us Byl I0F T 9q TTTA uiay
~TYTRIITUI @8nedeq $8DI3I9A PIpPTTe OU UTBIUOD ued (x)04
f3uo uey3 3I93edab s1 (X)oydZTEIITULI JT 3IBYF 930U 3M
¥

‘o187 03 AT308911p 8302UUOD
abpa ¢.0 8.X 470 @1 83Tq om3 aIsowaybra 8y3z 3II taseo
yaanoy @Yz o3 bHuronpea pue duo Aq INTRA 0ISZTRTITUL
ayy bBursesaouy ‘10 03 weyz sobueyo gg e ‘QT Bae S3Iq
om3 3sowjybra a8yjz IFI °03adZ 03 L3I0LITP S3IDBUUOD abpa
ga s8,X ‘a2Uo yjoq aie S3ITQ Om3 jsow3ybra ayz Jr °oasz st
x ‘013z y30q 81e S§3Tq OM3 3Jsowiybra ayj JI “IL2PYSUOD O3
§8ged 1IN0z 81e 8ixayjl os ‘(g aq 3snuw c-u, Jo 3397 U3 03
8379 TIV *0I8ZTRTITUI 3O onfea I1ayl ut A{TeoTuojoucu
sSE9IOUT $30T3I2A 9SOYM 0127 03 X woaz yzed e 83eIls
—uowep uEd @M ‘ZT-U 3SEIT je 8T (x)oxa@ZTeTaTUI JI

*A1Tesjuojoucll SSBIIDUT SINTRA
c19ZTe}3ITUI @2soys yied e bBuoTe ‘gz-u 3sed] 3B ST INTEA
0I19ZTRIITUI OSOUM SHIIPPE UB YOEDI ISNW SIW[J JO Isquou

93TUTI ® UOTIONIFSUOD  STY] putAtddy 1 K13joexe &q

98



“I°T pue ¢°Z°1 sewwd| jJo sjooiad ay3 bBujjatduod
‘88sed 13y3jo 9y3l ITe 103 syjed I3UUT BY3 103 SUOTITPUOD
4diesgeoau  881yy BY3 YsyIqesso sjuswnble snoboleuy

*Tygeazouus 10 Oy3eazsuur o3 Buoraq jouuen os pue ‘¢

T uis3TVIeTITUI sey (Yaazeas)¥a ur ss2ippe yoes ‘KiTeu

~-1d *TT 3o HavaHwNHMﬂuwCHOH 19318 Y3 M s3ae3ls Hnumm
-T3UUT UT SS3IPPR YORS STTUAM ‘Ti_(4)oiapreyapurdl UITA
sutboeq 31 3nq ‘Iyjegrsuur ur sq Arqrssod prnod TI°°*%xpl
A1up *z > oupreTITUI @eaey AKsy3 esnesaq (lgzaeas)la
Jo @soy3 WOIF  3IDUTISIP @I pue ‘ (X)0IaZTEIITUI
> 013zTeT3TUl 2aey Koyy ssneosq (Ogizess)Oq pue Oyjeazsu
-ul 3O 9S0U3 WOIJ 3OUTISIP 91e YYIRJIBUUT U] SOSSSIPPE
2UlL "pPpo ST U usym 7 3 uId3TVIRUT daery Kayj asneossq pa
~PIT® 30U 81e S8DTIIBA Id8Y30 3Yj3 {8g jouued Axvm ‘poptia®
jou st x sours  *1°°-%x070 = Yairess pue ‘77°°°CxoT
fo1T " *Cxo 101" *Cxp SUTR3UOD ¢nummumccn
*Oyjegisuur yo sisqusu
due spnyouy j0u oOp 8103818y} pue 7 < BUQTeIITUI BaARY
(Taazeas)Ta ur seorazea ayzs *(0a3ze3s)Oa 1o Oyzegzsuus
Ut 3J0uU BIB 08 pue ‘1 < BUQIRTITUI 2aevy Kay3z {peplTo usaq
@AY 3Jjouued o0S pue ‘z T uid3TVIPIITUI oAvY SaSS2Ippe
esayL **°%x001T = la3zess pue ‘0*--TxpoT ‘1°°-%x001

sutejuoo lyjegrsuur “Z T (X)o13ZTeT3ITUl < 0I8ZTRT3ITUI

68

asey Keyy ssneosq papyre o1 (0d3ieas)0q uy seorzzsa
ay3 Jou 31 I8yaTON  *T0°*°%x00 = Oayzezs Aquo sujejuoo
Oyjegqzsuuy °QT @Y3 pue 00 9Y3 UIsM3Iaq 3Tq Buo 3IsEdT

38 y3th  ‘0TE"Yx*-+Txgo wiog ay3 sARY 3ISNW X XSIISA YL

,daad

5
H;L aq 1.9 = Tyzeazsuur

Vyaeqaeuur

[

aa cnummuwccu

0T UF spua X pue T < (X)oiazIeIjful osSe)

sY°p oTqQes U} POISTT @Ie saseo [Te Io0jF syied Iauuy
4091100 f3uo ATuo 103 pajuessid ST O pue ‘ased yodes 103
Jeriuis Ai1aa s1 sa73isdoad sy3z JOo UOTIBDTITISA PITIEI
-9p Byl *gasgeappe T11e bHurjusweidwoo Agq pafpuey aie
1 y3ts butuuibaq ssoyy {passnosIp 89 TITA 0 UITA Putu
~uibaq sesssippe ATuO *Krs3eaedas usacad 2q 3asnu eyl
‘x 3o suzejjed 3TQ TEUIF pue TeRIITUT BY3 Kgq paysinbury

-8Tp ‘seses snoJsumu  2Ie BIdYY ‘K{P3euniiojun  *Jjooid

((x)Tazaeas) Iy

10 ((x)0azxe3s) 04 3098193UT J0u s90p

(x)¥ysedaeuur pue {((x)¥aize3s)¥g 1o ((x)0g3zeas)0y4

3098193UT jO0U  SBOP AxvanummuwccH »Aﬁxvﬁmuumuwvcm
10 ((x)Taazezs)Ta 3oesaequr 3ou seop (%)Oyzegrsuur (o
fqutof{8Ip-%2312A 3ie syjed 1auur syy {(q

{58073194a papTI@ 3jusseaidai

30U op syaed pasodoad ayj3 uy s9sSVIPPR BUYI (e

88



anL aa Hlm 2a d = Yyjeq1auug
NlL aaq = Hsummuwccu
alm = Oyjegaauul

Z-u > (X)0a8ZTeFITUI 3II
NIL aa Hlm = ¥Yyjegrsuus
Nnm ga d = Tyjegasuur
4aa = cnummuwccu

Z-u = (X)0I3ZTRIJTUI 3T

) 11 ut spue X 3I

H|L ga ﬂnL gad = Yysegaauul
alL aq 1-9 90 = Tyjearsuur

Hum Oyjeqasuuz
g-u > (X)oiazieT3iTul 3II
Hum 2a = Yyjegrsuul
N|L aa mm = H:ummnw::H
Hnm Oyzegisuuz
I-u = (x)oI3Z7eTITUI II
T0 Ut spua X JI
_d a@a d = Yyjeqrsuur
Huu ad aum = Tysegasuul
aa

it

Oyjeqasuur
0T ut spis X 3JI
Hlm ga d = Vyqeqzsuur

Nnm Tyzegasuug
d@a = Oyzeazsuur
Z-u > (X)oxe9zieritul 3JI
paysINBUIISIP ST X ‘U = (X)OIDZTETITUI JI
00 UT SpU? X 3II

HcL aa d = Tyzearsuur
d = Oyjegasuux
/T ut spu® X JI

1=

ﬂlL = Yyjearsuus

H;L @a ¢ = Tyjeqisuul

HlL ga = Cyaedaauur
‘g ut spus x 3I

Z-u > 3ng T < (X)uUI9a3TVYIETITUI

a 4 —
paysInbuUT3IsTIP 8,37 Hccmuﬁm|¢VAHov = X 3I

1- yaedasuug
Alm ga d = lyjzedgisuul
Hum ga = Oyaedqisuul
~GOON\Amle AHOV = X 31
ppo ST U 3I
i ¥

_d @a = ‘yjedisuug
u aa d = Tysegasuur

.Hll
H:L = Oyjegisuul
4 -
ﬁHN\»NI¢VAHov = X II
dd = “yijedisuul
HlL Za ﬂtL = Tyzegisuul
Hum ad NL = Oyjegzsuug

4 =
104 /(g-u (TO) = * 3T
uaAd ST U JI

Z-U = (X)UISITYIRTITUIL

paystnbut3IsIp ST X ‘pPpo ST U 3I

alL = Yyaeqasuur
NoL aa NL = lTyjegasuul
Num gq = Oyzegzouul

.oow\awlcvﬂﬁov aq 3snu X ‘usad® ST U 3JI

(T < (x)oiaZTeTaTIUI OS) T = (%)UIS3TVTCTITUI
1-u = (X)ur93TYTeTITUI

{panutjuod) 'y oIqel T°v 91qedL

06



*8019%
uy S3JTYs usyz pue saduo ATaiy3jus 3sowie s s8SaIppe 3Y3j
TTIUn Sdu0 UT S3IITYS 38113 lg pue ‘3ybiaz ay3 woiy sooisz
ut s337ys ¥4 ‘3387 8yl woxj s0182 UT S3IITUS 13  yzeqjed
uounuoo e daeys 3Ing ‘1 uo puadsp o187 pue UILBIIY UIBM3aq
syjed Jeinoj3aed oYyl °p OI[NpoOW U 330Udp I pue § ATp U
sjousp b 387 ‘euwwsl STY3l JO IIpUTBWDI BYF 104

‘uIiny Ul Yeeee pue ‘pxeee ‘ppxee ‘Beppxe ‘epepyxe ‘ReeRX
o3 ssob epepx :AITeOoTUOjOUCHW SOSESIOUT B B TRIITUT JO
zequnu ay3 3eyy A3zedoad sy3 sey osTe (ereRX)3iJIysizeq
*pabueys 19A8U ang ‘uot3tsod ut pa33Tys sy
X Bbutiisqns @yl ‘(Xeeee)33TUsiybTy pue (eREBX)3IITUSIILT
Xq peauygep syjed 8y3 buole  sIssaIppe 8yl ujl
*xeeee = (PRERYX)3JTYUS3JOT pue eeeeX = (XBeRe)3IITysaybiy
‘x Aue 103 wuwayz ‘T 10 ( I9UYITE B30udp e Hurzlzad
.mnm aa H-L ga = (X)33Tys3zen
‘d 30 d gq od = (03zTUSIUGTY
:syzed 183I0Yys JUSTUSA

-uod om3 bHursn paupzop aie syjed paiinbsi syl *Jooad

*019%7 03 UI23TY 3JO 1squaw Aue

woa3 syjed jujolsyp~-x2319A 281y3 2i1e 31yl °*Z'E°T ewwed

*$801339A PIPITe Ou ufyejuos ‘p 3eys

€6

123e816 ST u oouys ‘pue juiolslp ostmiayed aie Em pue
.mm ~qm JO S3DT3I8A TRUTWIBIUOU JO S388 3Y3l 3Ieysz aacad
SUOT3IRZTIDIORIBYD IS3YL .oﬁ«ﬁ¢c 10 Hc*a«o a3yjzre jo
wioz ayy saaey Zm ur asoyj pue .«Hﬁﬂtcc w10y ayjy saey mm
ur asoys .«ooaHH Wwioy SY3 saey qm ut ssoyz :syzed saiyy
958yl UT S3DT3IdA TRUTWISIUOU I d211830BIRYD AT3dexs
sjuswnbie uor3lonpur piremiogjybreias 0T 10 10 19Yy3Io
butaq s3tq os3 3sowiybii ayz yita ang ‘3ybTa Byl wWoig zm

- 1

pue ‘3ubta ayz woay “g ‘3397 9yl wWoiy s_T saonpoijzur g

ﬂaL 1-u (@ d) = ¥y
Na:m ga = Ya

I ¢
80 (,_yy.0 = Ta

g T syjed aurgep ‘o019z woij burijrezs *Jooid

%3 pue
*S8D7313A PIPIT® OU UTEIUOD 3BY3 BUQ PUR OIIZ UIBMIBQ

syjed 3uiolsip-x2312A4 821Yy3 9a® 219yl "I £°'1 ewwsq

*(peg°1 vPwwST) UISITY JO staquaw HBUTATAINS om3 Aue
usamiaq yjed ® ST 9I13Yy3 ‘saanTrej xo319A om3 Aue aszidssp
Ieyy Moys a8m ‘A{1eutra "(€°€°T ewwdI) duQ pue UIIITY
Jo zaqusuw Aue us9M3aQ BBIYY} pue ‘(Z°g°T RUWS) OI9Z pue
uralIV Jo aqusw Aue usamieq 8say3 ‘(I°¢°T Bums’I) auQ
pue oxaz usam3sq syjed juTolsTp-xa3194 @31yl aie aIayjl

Jey3 Moys oM *seuaIqns  Inoj sasn jyooid a8yl *3Jooid

*S90T13184 paysInbuIlsTIP ButaTAIns om3 Aue ussmiaq yzed

® ST 5I9Y3 ‘s3InTreI X9319a om3 Aue aj31dseq ‘T Tumweq

6



*pa33Two a1e K8yj jeyy IETUTS OS e
sjooiad 118yl 7'y oIgel UT pPI3SIT o3¢ sased bHujuiewsi
ay3y 103 pue UAQHQHV 107 syjed syl “poOYsSTIqe3Isd ST T E€°I
ewwaF Jo jooid ayj ul osed 3ISATF BY3l pue ‘HUTIOASIIJUT
INOUITA 0337 yoedxr syzed passodoad saiy3z Tre SNYL

"o197 sayoeal AfojeTpsuwy Zg Hbuipniouod ayj
yoiys woiy ‘I

Tq ur sessaappe TP WOIJF 3IOUTISIP 81 O pue ‘@I uiszzed

z-u® soonpoad g ug -0 3S®T UL -84 pue

8Yy3 UTBIUOD 30U Op SassSaippe JSIYL .Hﬁﬁa«o wioj °y3 zO0
sosgaippe aonpoad o3 mHlL skotdus Yg ‘aug butyoeaa 1833V
*S0132 SJ0W 10 Inoj 3Jo sopuanbas e ulejuUOD IR I83jeY
ay3 esneosq Yg ur sosseippe 1938 WOIF JDUTISIP oIe
pue ‘%3 uy sessaippe omy 35173 3yl woiz 19331p ATieard
YoTys ‘sa1y3y 3IsITI 9y3 o1 T ¥ SUQIRIITUI y3Ta uof3zzod
STyl uy sessaippe Afuo oyl 94 U} II® wWolj 3JOUIISIP
9q 3snW T < SUQTBRTITUI YITM SSOY3 STFus g uy aeadde
jou op 0s pue ‘Z > OISZTETITUI 2ABY ld jo uoyziod STY3

uy sagsaippe [IV °9uQ sayoear yjed ay3 ‘83JTUSIIST 8yl

S6

1933e s.ﬂﬂuﬂﬂ VIAJVY wWwoay MHHNUMCOUOCOE 88SE83IDUT JUQTIeTI
-TUI “TT,_p(TOTOITT PU®  ‘OTT_p(T0TO)T ‘T0Ty_p(TOTO)T
‘0TT0;_p(T0T0)  wats  sutbeq  Ta  waed oug

+T3 uy sesseappe 3jsow woiy wayy saysinb
-up3sip ‘suzeiaed 319 TRTITUT IT8U3l Yata 19uzaboy ‘joeg
sSTYL °*0T uzezzed sy3 urejzuod ¥,y pue g uTl sossaippe [I®E
.1

d Ut Ty_,0 303 3deoxz ‘039z pue ‘. 0T ‘TI0;_(0000)T

1

‘10;.p(0000) TO ‘0T;_p(0000)T0 ‘T;.p(0000) 10T
seonpord  wdYl  3IFTUSIUGTH TBUTF Bu3 . p(0000)T0TO
y3ta burpus ‘01 (o] 10 yitm buyrjaess s9ssa1p
~pe Afuo sonpoid s33TUYsIYbIY z-b 3IXaU Byl “ooooH;wAHOHov
pue  ‘000T,_p(0TOT)  ‘TTOT_p(0TOT)  ssydesz Isaty
mm $T < uIdjlIVTeIIIuI 2aey yjzed eyl buoie sessaip
-pe TIe 8snedaq .mm uy 1eadde ueo sassaappe TeUuIdUT
9say3 JO QuoN o019z 03 AT3o021TpP Ssayely ﬁlL |8yl yoTum
‘Ty_y® ©3 ‘0T00, p(0000) ‘33TUSIFST 3ISET Su3 JOo SS3IPPE
3SeT oYyl S3I94U00 HU TeUII aylL “AlTeoruojoucul s8SEDIID

-UJ 0I9ZTRTITUL JO nTeA 3y3 ‘839Y woid ;. p(0TOT)0T00

03  (1010) suiogsuers “d 30 ﬂlL TeT3TuT  8ug
. 1
aa ANcc.uL 1-p3FTUSIFAT NnL aa H:L aa d aa d
 _pA3TusIUBTE daad =¥
: 1
ﬂlL 40 | _p33TUSIFL H‘L =T

‘5 (T0T0) woay Buriieas

*p (0TOT)

pue mAaodov ‘graquail oM} Sey UuId3[¥ Q0 = I ase)



L6

20 o |L p33 TUSIUBTY daq=Ta
(g-u) L L ¥
O pI3TYSIULTY J = "q
H-L p3FTUSIFOT msL = 1g
~Maﬂvacacﬁv wox3 Buijaezs
=1
3 (7 y)-O pIFTUSIUGTE ECQ mm
i pI3TUSIUBTY O = g
_1
Nﬂal Q) p3FTUSIFON H|L = 1
‘00T {0T0T) woay Bupzxess
NncL 14b¥FTUSIUBTY d aq = 1a

0 ;,p33TUSIUBTY = Ta
piitusaget . d = Ta

‘170 (10T0) wo13z buyjress

aa nmucvaL aa NL p3FTUSIULTY 3 = la
u 0 ,0 pIFTUSIYBTY = U4

I

-0 90 p3ITUsIzeT N-L = g

‘100 (T0T0) woz3z Bupjaeas
8IaquaWl InOJ SeYy UIB3TY € = I oseL

i
4
-1

aa AN.L.;IL piFtusiza HIL
p3FTUSIUBTY d.¥
ﬂ-L 80 p3ITUSIFT =
‘0T (0T0T) woi3y Buyzzeas
aaq :-L_wuuﬂnwuumq ﬂ-L = Ig
d pazrusaubra d = g
ﬁ-m pIITUSIFAT =
‘T0R(T0TO0) wox3y Bupjzess
SI9qWAW OM3 SeBY ulIal[yY :Z = 1 SSBD

4

N|=L vyuw:mu:m«m L ad = g

{penut3juoo) z°p afqes

aa d aa NL [-p33TUsIUBTE d =¥y

d 8@) [ _pIFTUSIFAT d -1

NAHI €~

.oaaoﬁﬂnmAOHoav woxy bBurjaeys
ﬁl:L ga NL [-p33Tus3ubTy 3a = la
H-L aa NL 7-p3FTUSIUETY d =¥y

a0 0 p3FTUSIFAT ﬂnL 14
‘05 (0TOT) woay Burize3s

Hucm aa d vuuﬂsmunm«m ma d ma La
.Hl

8a O p33TUS3ubTY a

=1

4a N-L 8a [_p33TUSIFLT quL = °d
10070, _p (T0T0) woiy Burizels

aq d 13TUs346TY g = ta

(g-u)~" b J 1w o

piFTusiybry a

_p33TUsIzeT N-L =T
T5(T070) woiz Buiizels

8I9QWaW InOJ SeY UIB3I[Y :[ = I ose)

A-L a4 4

L}
r-
-

d ma | gastusazen d
b
au NL ﬂ»vuuﬂsmuamﬂm d o
aa 1- 2 (e - daa vauuﬂcmuqu d
~wacacav woijy Buizaess
a2q d p33TUSIIST Ea daq d ag = Ta
(Z-u)-" 1~ 1- J -
uﬁ-wauﬂsmunmﬂm q 0 = °g
o1
1-° 30 ;_p3ITUSIFT H-L = °d
‘p{10T0) wox3z Burlzessg
SI3qUBW OM3 SBY UId3IV 0 = I ase)n

¢°y a1qes

96



(*30ug3
-8TP 2q ATfen3ioe pasu S3073IISA TPWIOF B8IY3 JO TE
30U ‘33aN0d 30} ‘M O3 3n woi1y pue ~3a x2319A paysinburgy
-81p swos o3 “g woiz *“g xezzaa pPaysSINBUTISTID 2wWos 03 A
WOIF Sunl YOTYM ‘M pue A 83073194 OM3 Aue usamiaq yjed e
ST 218y3 'sao7318a porrey om3 Aue a3tdsad ‘g1 pue z°T
sewwsT buturquoo Xq ‘pe3osuucd-g ST SNTQEOW PAPIIe Byl

Jeys ‘T wazrosyl 3o jooid ayjy a391dwoo Mou ued opM

*T WdI08yL 3O Jooag

*usaoiad s1e g pue prg°1

SeqwdT pue ‘BUQ IO OI8Z ST X9319A Ou ‘g ueyjz 193e31H st
u 8sneoadg * 10 ¢ 4

Haacﬂvaﬁaov oﬁa«ﬁoﬂvtgﬁov HacAchacﬂoHv

SWI03 99IY3l 2B8Y3 Jo BUO sEY yaed 8TY3 uo %33

~a9A yoexy “°3uQ Jo 0137 ybnoiyz Bujob 3Inoyzim oac 03 oo4

$308UU0D N\Am|GVANL aaq) L 3@ y3ed ayz ‘AfTeutrd °*8UQ I0U

0197z I18y3jTAaU ST y3zed STYJ UO X93I9A STPPIW Y3 ‘f ueysgy

13e216 5T u asneoag 00y - Aﬂﬁatﬁcﬁvvma pue  ‘TTT_(0T)

»
= Aﬁadvu tx23194 o1buts e ybnoiysy co< 03 S§399UU0d Hﬁc
.0T 10

¥ Yitm ¥ Burjosuuco X{3ociip obpe ue sey snIgooW pa

-PIT® o4s T (10) = Ty pue ‘o1t (o1 = Ty “100_(10) =
F'y

66

Wy 19 (oD = 00y :g37q om3 TeuT3 ITay3 Aq wey3 Sweu oM
1k31a01q 3107 {SI9QUAW INOJ SBY UIAITV ‘PPO ST U II

*z < u 103 BuQ 10 0187 ST °uUOU Jeyl SaIjuerend UYOTUA
.«AQH.*AHOV wioy ayy 1o a*ﬁcﬂvﬂ*hcﬂv wioj 8yl I8yitd sey
yjed STY3 UO X9319A yoOed ISBWTY U L putAtdde Aq paonpoad
st yied a3rsynbex sy3 pue ‘ (0T) pue  (T0) 3q 3snu g pue
¥ ‘udse ST U JI *8uQ Jou o382z Iayirau ybnoayz ssob eyl
g pue y usamjaq yzed auo 3SBST 3I® ST dI3Y3 JT ‘udyl ‘udA
~01d ST p*g°7 PuwweT °g WOIJ ¥ 3OSUUODSTP UueBD saanfyey
om3 19Yy3o ou ‘pafiej 30U SEPY dUQ puUBR 0OIBZ JO SUO
3seaT 3e papraoid ‘3jey3 ainsus syjed asaygl °Sup pue d
ussmlaq pue ‘0187 pue € udIMISq ‘suQ pue Y UddIM33q ‘o197
pue y usemisq syied 3Juiolsip-xa3jisa S01yz =218 2I8Y]

jey3 peyYsTIqe3se oaey ¢€°¢"T pue g-g°T sewws] °3joold

‘u193
-~V 3O ‘g pue ¥ ‘sioqusuw 3DUT3ISTIP os3 Aue usamilaq yied e
S7 o1sy3 ‘seanTyej xo3I9a osy Aue a3idseg ‘Y €1 eurma
]

*3uQ 03 uIdl[Y Jo 1aquaw Kue
woaz syjed peapnbex ay3 seonpoid zeg¢°T euwwsT jo jooid
ay3 ur pasn gasgaippe TTe BuyjusweTdwod oS ‘urS3ITY UT

osTe ST UISITY JO Iaquaw Aue jo juswetduwod ayy *3Jooid

*auQ pue uIalTY Jo raquau Aue ussmiaq

syjed IJUTOLSTP-Xa3I19A 931Yy3 dIe BIYL YECE T euweg

86



1oquybiau s31 pue oaH 81e §901318A Z-231bop LAjuo a8yl
“T,0T U3rs 01T 0 303uucd o3 .ﬂacc Ioqybrau B3 8pIis pue
.«o ‘1 @21b9p jo x5319a oTBUTS 9yl sacwdl aM ‘g 3seal 3e
pue ppo St u uaym ‘Ayreutrd {11, (O0T) ‘00, (T0)} = ureaTy
pue ~Hco«d = 3uQ .oaﬁ«c = OI9% 9sn ued sM ‘g 3sEL8T 3@ ST
u 3T ‘@sed STY3 uI .o*ao Y3Ta 100, T pue H«OH YIta 01T, 0
buraoauuod uyebe ‘sioqubreou 17Oyl SpPITS DUBR WSY} SACWSI
sm os ~«ﬁ pue 0 a1e 22143 #OT3q 881bsp YITM sS8DT318A
ay3 Afuo ayy ‘g ST y oTnpow U uayM .OHtﬁﬁov = UIs3jTv
pue .Hocaa = auQ ~cz«c = o187 395 am fydeib pajosuuco-g
e saonpoid STyl ‘g 3SEaT 3B ST U Se buor sy .Aﬂo«AOﬁv
©3 0T,(T0) woiy 96ps wue bBuyonpord)  (01) pue L(10)
‘so0T318A 7 921b3p om3 oy3z Buiprie se T[9M se .ﬁc«ﬁc
Y3tk 100 T pPue T 0T u3ats 0T1,0 Bbutioauuoo Agasasy3) 00,1
pue 1T _0 ‘saoqubieu 118yl apITe pue .*a pue o 41 a21bop
JO S8D0T318A OM] BY3 BAOWRI M ‘() ST p OTNPOW U uayp

°y ornpow u uo puadep
‘sssujosuuod-f 2a01d 03 PesSn  SI073I8A  paystnbuilsip
Jernoryied ayjy pue ‘paitnbel sSuoOTSITe® 8yl  *91qe3NOIaI
X8313A Ppue Ppa3dduUUcO-f Y3joq ST 3ey3 ATrwey e ssonpoad
utebe z 2216sp Jo sd0T3I18A BUTPITe pue 1 @21bsp Jo $2013
-12A Bui3elep Jo anbruuyosey ayg "0 ssaappe 1-291bap ayj
SUTPJUOD yoed dsnedaq ‘pejoauuco-T Afuo aie ¢ ias3deys

ut passSnosip sydeib osbueyoxs-aIqnop uasd aYL

8bUPYDOX3-9TQNOD UBAS 843 3O X3ITAIIO9UUGH °*P°I°d

101

*po33two sae sifel
-ap 831 ‘3Jooad sniqeon ay3z syorrezed Lissolo os jooad
ays sy {17 _(0T) ‘00 (TO)} 8T widaTvy ‘usad ST u 3¥
atrus ‘{1 _(0T) ‘0 (TO)} ST uIa3TY ‘ppo SF U 31 +{1o,T1}
ST auQp pue .Aoﬁ«ow 39S 8y3 Mou ST 013% *pa308uUuod
-¢ @oaae suydeab ossyz 3BY3 seaoad jusunbie aseo-Aq-ased
v ‘uiebe syjzed oTuojouOW pue S8D[II8A paysinbuljlstp
Jo eapr ay3 bBursn ‘{swyatiobie But3inol sy3z pue 9s1bap
ay3 Butazesaid sTIYM I933Wep SY3 BONPaI SUOISIT® 9S3Y3
‘g ¢ u 103 (*usa® ST u uaym 9 Aq pue ppo ST U usym y Aq
N @onpa1 o snuz) “TIT _(0T) o3 00 (T0) woiz abps ue bBut
~jeu .¢Acav pue *Aﬁcv 9pTTa osTe aM ‘usad BT U JI 10,1
03 10 pue 01,0 03 0T but3osuuoo sabpa Aq uiny uy 8013
-19A @soyj ooeidelr aM “*oM3 03 LT pue T.0 30 aaabap ayj
putonpai ~uﬁ pue ao ajaIep @M ‘pajoauuod-g sydeab ay3z
ajyeu of .«AOHV pue ¢Aﬂcv ‘om3 901bap jo seoT3adA jusdel
~-p2 om3 ‘usAd® ST U JT ‘pue .«H pue *c ‘1 soabap Jo sad13]

~I9A oM3 oaaey sydeab sabueyoxs-sTIINUS ‘pPOIBUTWUIIS Bi1E

sobps 83e011dnp pue s5dOOT-3JT9S 2DUQ ‘*UOTIDSS 3IXBU  BYJ

ul peurjap ‘AJTT19ean0Ial Xo9318A ‘UOTISRTID A3TTIqRIILZ

TRUOTI3IPPE ue saT3sijes aiay pajussaad Arrwey SHUEyoxs

-3TJ3nys pepIi® oy3 !991bsp a1yl HUTSE3IDUT INOYITA
‘pajoauuod-g 3q o031 peIjIpouw sq ued sydeab sbueyosxe

-3733NYS yYOIysm uf sAeM TRI2A8S OSTE BJI® BIBYL

Sbueyoxe-s133nys s8y3 3O X3ialaosuuoDd € Tt

00T



58073334 JO Jaqunu unutuiw ayy Xq painsesw aq TTIA ATTED
~-0T bHufinozax yons Huiop 3JO 3800 BYJ *BINTIRI PSIRIOST
ue punoie 3jnoial o3 a1qissod shemte 87 31 ‘p8lodlUUOD
-z 3seaT 3e st 3eyy {F'A} = 9 uydeib e usarp

SUOTITUTIAC *T°2°%

*2z1s 38sited wopuey obeisay ay3y ‘sansesuw AFTTIqRIISA
Ter2uab v uo punoq ismol oT3A[eur ue DPUTUTWIS]IAODP 103 pue
sydeab zo3ndwooT3{nW Ul sS2InTIeJ JO S3ISOD IajawWelp I3
butpunog 103 osi®e 3ng ‘za3andwod pPaINGTIASIP ®B FOo AITTIq
-eITax dy3y Jo 2ansesu e butpraoiad 103 ATuo jou Injyasn aqg
03 3no  suiny buijnoisi [eO0[ JO 3ISO0 BYJ 103 [opow Tew
-10J InQ *2aInTIeJ poleTOST ue punoie ATTedOT 23n0ia2l1 03
?1qe o9 pInoys wyjztaobie buianoa pe3nqiIlsIp OTIST[ESIT @
‘aanTte3y ¢ jJo obpafmouy Tesi2aiun 10 S8OT3IIa8A paysInbull
-SIp uo bBuidgesa 3Jo peeojsul 88013134 paysinburasip
2yl woxy wsiqoad HOBUSTIF0Q 913488 B Y3lTA pUB  SUYITI
~0bte bHurinoxr odwis jo ssoyz ueyl iabuol S3UT] TeISASS
‘se3nol obessew  Teoijzoeadutr Axea JKorpdws syooad ayg
‘wa3sAs pIINgTIzsSIp [EN3IOR UB UT PaTpuRy 9g URD BINTIEJ
a1burs e wusas 3ey3z bHurssjueaend ‘ivasmoy ‘3noyztm
sudeib ze3ndwooi3zinut I03 A3TTIQRIT2d JO aansesw aeind
~od e A3ysy3es Aoyl jeyy sosoad sayiruel sbueyoxa-~-3TInys

pue SNIQOOW POpPIIS 9yl JO SsSIUpdloduUuod-~f oyl
Putinoasy TesoT *Z°'Y

€01

*po3oa33e aie ssbpa pue 89073394 JO Iaqunu paxi3 v Aluo
esnedaq ‘g asjdey) uy possnosTp s3nolel Y3z Jo sjusuw
-21tnbaz aoeds or1jojduise 9Y3 ISLAIDUT JOU SIOP UOIST
-T2 sSty3 ‘8I0WIdYIING *§ 3ISLSY I U I0J ‘pPa3dauuoco-¢ Sy
ydeaf asbueyoxa-sTqnop USA3 POpPTITe Yoesd ey soaaciad usysz
juaunbie sseo-Aq-asedo e pue ‘pejeijsuowsp ATIses a1
uIa3TY pue ‘auQ ‘oxaz o3 syzed otuojouow ‘s103eq SY

"9STMIBYJO H*AOHV pue ‘T ST § o[hpow u usym
0,(10) st uaazlv £000,T = 2uQ pue 0It,0 = o013z ‘°a9y

*T10,T 03 ,I0 woi3 3Bps ue a¥ew 03 SpIT® oM YITUM ‘T0,T

201



8T 819yl ‘A jJo sioqubisu 30uy3lSIp Jo 1ted Kue uaaib (q
{A utejuod j0uU g3oOp Abvmb (e
Butdyz
-813IB8 89073184 Jo 308 TRWIUIW ® ST (a) YA o18ym ._A>Vm>_
+ T ST (A)3ZTSUCTB®H ‘A B A X93I9A SWOS UBATD *xatduoo
arow A13ybBIT1S ST S8InTIeg-xa3isA punoie burinoasa Ag
-T820T 30 3S0D 3Yy3 07 uOT3ITUTFEP bBurpuodsaiioo ayg
*1 yons 3seay ay3z usyjz
8T ATTwe3 ay3l 103 azisuoibaysbpx f{ATTwey 8y3 ur 5 ydeab

L1948 103 1 % (D) 8z1suotboyabpd 3ey3 yons 1 pPax13 suos

§T 2I8y3 JT 8Tqe3noisi abps st sydeib jo AtTwe3y ajtury
-ut uy - (@)9z1SuoTbay jo 4 ur o sabps TTe isA0 UnWIXew
2yl st (D)dzTSuoTbowshpd ‘{m‘A} = 9 ydeib e 104

*z - (9)ezisuoibay 3sow je Aq
® ybnoiyz yjed e jo yzbusT ayy s8sealoul burjinoiax fed
-OT B yons °a3nox TRUTHTIO $3T UO SBNUTIUOD UDY] pue ‘s
03 uothbaar Burjnoisi syz ybnoiyz 5INn038p ‘ATtRWwiou A ‘Kes
‘seyoeaa @ ybnoiyiz pajnox buiaq sbessam Auy tuysz1I067TR

Buranox s31 abueyo o3 spsau x931sA 18Yyjo OU ‘patTe] Sey

® 3ey3 mouy -- 3 jyo uolbal Burinoisz sy3z -- oT0ko STY3l
UTUYITA SODT3I3A TT® JI 3 bButurejuoo a1oko 3seffeus syj
UT S$80T3I184 JO IBQUNU BY3 ST (9)3ZTSUCIBSY ‘T B (M'A) =
® @9abpd ue 103 ‘ATiewiod -3es WAWTUTW ' yons uTyl M bug
-3no1 Aq pssnes yzed e jo yjzbusf suy ug aseaidut ayy 4q

pue ‘sInTiej e punole BUTINOI Ul PIATOAUT aq 3S0W 3IEYY

01

88073194 JO Joqumu wnwiulw 8y3 Aq painsesw aq TTIM ATTeo
~-0T Hur3noisl yons HUTOP JO 3500 YL *BINTIe3 POIBLTOST
ue punole 93noiax o3 afqrssod sdemre 8T 3T ‘pejosuuod

-Z 3sesr 3@ ST 3eys3 ﬁm.>~ = o uydeab e uaarn
SUOT3ITUIIAA *T°Z°V

*@z18 39sTted wopuey abeiday ay3 ‘sinsevau AI3TTIqeIIsi
Tersuab e uo punoq 1amol OI3ATPUER ue DUTUTWISIBP 103 puwe
sydeab zozndwodyiTnu ur mmm:ﬂ«mu Jo s3S0D I9j9weip Byl
Butpunoq 103 oste 3nq ‘xa3ndwod palingiiisIp B 3jo A3ITTIQ
-BTT21 8yYy3 Jo aansesw e burpracid 1o3 Afuo j0u Tnjesn aq
03 3no suinj Bup3noial TeSOT JO 3ISOD Byl 107 TLpouw Tew
~I0J InQ ‘*{InTiej ps3e[OS] UEB punolie ATTeDOT 83noial o3
aTqe aq prnoys uyitioble Buyznol pa3nqrilsip OIISITESI ®
‘@anTyey e jo obpsTMouy TRSISATUN IO S8DT3I2A pPaysinbury
~STp uo bHuikfea Jo pesjsul *$90T7319A paystnburisip
8y3 woly warqoid ¥odusT3jOq 8I9ASS B YITA puR  SWYITI
-obte bHuijnoi sTdwis jo 8soy3 ueyz ISHUOT SAWT3 [RISASS
‘sa3noa  ebessaw  Teorzoeadut AKisa KLotrdws szooad ayg
‘wsysAs pa3jngiIzsIp Tenioe ue U pafpuey 8g ued ainjiey
@1buis ® usAa 3eyy bHuyssjueaend ‘i1sasmoy fanoy3Ta
sydeab z1e3ndwoor3Tnm 103 AK3ITTTQRITeI Jo sinsesu zeTnd
~od ® Aysyies Aay3y 3jey3 sssoad seyTruey abueyoxs-srignys

pue sSnTQaOW PIPITe® 9Y3 JO SSIBUPSIDBUUOD-£ BYL
buyinoasy TeEDOT °*Z°¥

€01



-pajosuuoo Aybiy Bujeq a3ydssp ‘eiqe3lnoiaz abps
udA® IO X8312A 730U 21 SaYTjwWej 83jurFul pesodoad auly
jo Teadass ‘paapul * (3sopo3noaay) bButznoaax fedol 4Aq
peo1o3 su3zbusy yzed pesesiouy ayj ut pue (azysuorbayxely
-12A pue azysuoibaysbpm) pejos3zje siossasoad jJo  Iequnu
ay3 uf yjoq -- S3S00 HBur3inOial TEDOT ITAUF ut ATqRIdpPTS
~u0o Axea Aayz ‘pejosuuocd-z 3seal e 2i1e satTiwey ydeab

z93ndwootl{nu pesodoid ayj Jo sisquaw Jsouw ybnoysa iy

SoTLiWe3 oY3ioads 3O A3IIige3anoisy  ‘Z°Z v

srrews Ayreordi3 st yorys ‘uorbai BuTiINOIBL X3FIBA Y}
jo 1932ueIp 8yl Aq pajeiedes saanTiej O SUNUUT ‘I2A3M0Y
fa1e aTqe3no1al ATTROOT °ie 3BY3I SITTIWRI dy3 {sainyiey
pejeToST 03 ounumf 30u 2ie pasodoid satTIIWRF ydeab
1o3ndwooT3Tnw  9suap oyj ‘Afojeunjiogun *ssanyrez (jusd

-efpeuou) pejelost jo isqunu Aue Aq pajosuuodSTpP JoU 23R

qey3 sydeib -- sydeip SUNWUT BINTIeF PSIBTOST SIIPTSUOD
oym ‘[19] Lo1ied Aq uaarb ST UOTIBITID pasodoid 3s9s80T0
ay3 sdeyiad  *I93BWETP 9Y3 SISEIIOUT [RAOWSI  ISOUM
s8013194 Jo iaqunu 3sayieus syl se ydeib e Jo SOUIIESTS
-1ad ay3 ourzep [6)] yossodg ¢sydeib jo A3TITqe3is 123

-oweIp aya 3Jo uoizsenb ayy pasodoid aaey [09] urqny pue

90t

uewizey - [6S] sanssy Iajsuwelp apnTaut 03 A3TAT309uUU0D
3O SUOISUIIX® [RIBABS 03 DI sey Is32welp Jo aoueizodur
syl ‘"sra3jndwod p8Inqiiisip 103 sarriwes ydeab a3yuyy
-ut 3o A317Iqe3ins eyl Hurzedwoo 103 pury S3IT JO Linsesu
Atuo  ay3 sT £377Tqe3Nn0I8I Tedol ‘ebparMouy ino o

‘P + T 3seal 3e sdemte st ydeab e 103 8zTs§
-uotbayxe3lia) os ‘sioqubisu s _x93184 ay3 jo [[e apnIouy
Isnw  uotbea burinoias xa3isa Auy  *350D93N0IBY 93TUTF ©
sey pue afqejnozai sbpa s1 ATriessedeu ATjwe3 arqejznoiaz
X8318A4 ¥ *(D)3S0D93NOISY  jJO uwnwixew ay3 s ATyuey
dYy3 103 3IS50J93IN0IBY pue ‘I yons 3Sea[ 8yl uayl st ATTwey
8y3 Jogy ezysuotbayxejisp (ATTwey ay3z ur 9 ydeab Xisas

103 1 5> (D)8zTSUOTDOYX33I9A IBYJ YONS I  PIXTF OWOS SY

31343 IT 2TqEInOIal1 X831aa st sydeib o Afrwe3y a3TurzUl
ue ‘A371iqesnoaax abpe yjzrs Aboteue ux * (A)asoDajnoaay
Jo A Tte 1ano wnwyxew ayy st  (9D)asoDsjznoisy

pue ‘(a)sziguoibay 3Jo A utr A T1e 13A0 wnurxew

ay3 8T (9)azisuorbayuxajisa .*m~>w = 9 ydeib © 104
*30uUe3ISTP BNI3 ITIYJ pue wayz bBurlosuuocd A>vm> ut ysed
3se3aoys 8y3x jJo Vzum:wa SY3 udaMlaq LOuULIBIFTP 9yl JO

4 3o sioqubtau jo sated TR 12A0 wnuiXew sy3j ST A punole

furinozaa Aftecor 3Jo (a)3Sope3noieyd oyl .A>vm> D ﬁ>w

‘A JO uoTD®1 BUTINOIBY BY3 9PTSINO S3DTIIBA Jo abpsTmouy
8yl 3INOYITM A punoie paanolsp aq Aew A ybnoays yaed Auy

- (a)8a ut saof3xea ATuo bBursn wayz ussmyaq yzed e

01



8T 379 sSs3ippe burpuodssixoo ayjz juswatdwod sabpa
?¥11-aqnoaadiy esoym Toad] 3sdIEBU 8yy o3 7T [9Ad3T e
wor3y 213 © dn aoue3sip ayg *sbutr1qIs pue sjuaied 11943
Yaysa I13yssboy “‘abpa aIT-9qnoiadiy e Aq pautol 830713
~18A OM3 3O S3ISTSUOD 3T fel*y °2iInbrd Ul uMoys s} o10ho
STHL  °9 uey3 alow ou ST szISuUOThousbpa oy3 jeys sMoys

UDTYA ‘87248 2J0W IO INOF YITM sai13iadiy ® uy abps ue

103 o040 Teasusb v jussaad uinbas pue uewpooy *Jooid

*g§ 380D93n0ISY
pue ‘ug+zI azysuotbayxajaapn ‘g aztsuorbaysbpy

U3Ts ‘eTqe3noisa x9319A pue abps 87 [Z9] uinbss pue ueuw

~PooD 30 w a31313dAH AT1Tuwey sy3 ‘u yoes Iod °Y wsiosyg

]

"¥~1p = 3sopajnoisy
pue ‘z+p-1pz = 9zISUOTHOYXSIIBA Ty = dzysuotbayabpy
‘ydeab wusath ® 103 sousg rutebe joeq pue ‘saiy Isyjoue
3o 3001 ® 03 dn ‘s313 3ey3 ybnoiyz usop yjzed e soiinb
-1 3001 ® 03 juadelpe 8bps ue 10 3001 ® punoie Huijnoxa

‘searaT 173yy burizyjuspt &q yoes ST3A8T T Yt s9913

Are-p p surol yorys ‘uoTionIlSUOD 5 uewpeTIg UT *3ooag

*21qe3nol1ax x9318Aa Iou obps Isyjiau

®Je [zz] uewpatig Jo saITTuwej peseq-ss13y ayg *t ©aiosyg

D —

SUOTIRTIBA 831 °Z7°Z°Z'v

80T

N

*2TqelIN0Id1 X93I8A 30U dI SITTIWeRF SY3 ‘puncq INOYITA
eoseaidul SOITIWEF 982Y3 Jo yoes Jo sSIdqUWAW IYI JO
gasabep ay) esneoadg ‘b = 8ZTSuoibaysbpd saey sagnoiadiy
19yzo #¢ = szisuoibayebpE sey os pue ‘(31 a103sa1 ‘88T
puyyjawos o3 37 obueyo ‘37byp ® abueyd) obps Aue 103
a10ko-¢ e sey sdAemie sS907319A 981y3z 3Ises] e sey ydeab
pueiado yoses yoTym ui eqnoiadiy a3sTdwod V¥ “31B61p I9Y30
oy3 9103891 AfTeury pue ‘oniea Teuibyio 83T 03 IIBTP
uaalh ay3 2103591 ‘37Bfp 19yjo Aue sbueys ‘316Tp uaarh
e obueyo A1say3joadsai sabps ssoym a1oho-p ® uy s1 °bps
yoes osg ‘uoljisod suo A[3O0eXd Ul I8IJIP IBY} SISSBIpPpR
om3 s3osuuod oabps uy *ydeab pueasdo buipuodsaiion 8yl
up %9314 ® sejousp 3THIP Fernoraied e jo anfea ayy pue
‘spueiado ydeiab Jo Iaqunu SY3z ST U dI8YyM ‘s3THBIP U JO
ssaippe (x1pex paxtuw X1qissod) ® paubrsse aq ued SIITT

~we3 jonpoiad ydeab syz ut ydeab e Jo x8313A yoexy “°jooid

*3Tqe3NOIBI X33I3A JOU BX8 3INng ‘Y S 8zIs
~-uotbaygebpd Y3ITM ‘aiqeinoasi abpe 21e sorrrwey aqnoiad

-Ay pajosuuco-ysauw pue ‘ejsridwoo ‘Areurq sygL *7 wsioayy
aqnoiadiy YL "T1°T°Z°V

L01



s901319diH ay3 303 HBurjnoiay

juazedpueab ayz o3 buyjnoy (q

uoibex Huyynorax abpa (e

1°y 2anbid

01T

*oT°Y
sinbyd Ul umoys se ‘gardko aseyy Huibisw Aq peonpoad
81 uotba1 Buranoraa x%9319A BYL °qI°y 2anbId Ul umoys
a1o4d x8319A-07 oya sk Huol se 3sesT e a7oko e apnto
~uy asnu uoybax Butjnoirda xo3isa Aue ‘jusied s31 ybnoays
futob 3noy3ztm 3Jueaedpueab s37 03 X83I8A B 3DBUUCD
03 ‘AlaeTTwis “*T2A91 suwes ay3z 3e abps aytT~aqnozadiy
I3yjzoue asn  Jsnw T [OAdT woIy abpe ayIT-aqnoiasdiy
9uo SIPNIOUT YOTym pue T Jo juepuadepuyr 8T yjbuar

asoym a1oko ¢ tTewtutw 87 9Todo  1Tey3l os ¢ (u+Y) /1

601



*910do ®
A1tenyoe 87 uas3zed ino ATuo ‘sseyy 30 °L ueyy ssSa BT
U usys sjurea3zsuod ay3 Laqo ATuo jeyy ssousnbog Teuoys
-Ippe #33 ® pue .mlL s mL as -Aﬂ|m qS) NAL as) ‘e10
-£o a3bps ino aie ssousnbas yons Afuo 8y3 ‘suorzeznuiad
oT10d0 wo1y opISY *sjuteijsuod a10do ayy buriysyies
suotjerado 3ybya jo ssousnbas TTe burjessunus Xq psysiiq
~-B352 ST yoTym ‘Burinoisi abpe 103 a1oko-g Ino 3o ssau
-onbtun ay3 woiy smorrog sseusnbriun ‘g1 Jo 3s0D93Nn0IdY
' aseY s8T040-pa3oduucn-aqnd oy3 uayz ‘snbiun 81 uotbaia
STU3 3I °yT ST °21SuoThoyxajiap pue TeWTUTE ST 388 8y3
‘(a)as o3 ~>VL Io A>VHIL WoI3 A X2313A punoae HBurjznoiai
do3z Tewiutw 81e ssToho-g 8yj ssneosd “ai1ojaq se ‘30ury
-SIp ®Ie uoTbal STY3 Ul sessaippe PI ITVY *TTy 2anbra ur
UMOYS S®B ‘S9DT3I8A ¥T Y3ITA ‘395 BUTIINOIBI-X8318A TewTuTw
3y3 sn saath saroko-g oss8yy Jo omy fururquo)
(*a104> ® sT yotym jo suou ‘saousnbas aiouw
#83 B MOTT® S3UTRIISUOD 3Y3 ‘L URY3 SS8T U JOJ) *a1oko
® S3UTJISP YOTYM JO 1dy3ltau ;NuL as NL 48 pue ﬂIL as L a3

81e 9 uey3 1a3e81b U J0o3 sS3UTRIISUOD S8yl AISTIES 3EYY

[A%3

suotierado 1amMaz 10 uda3s jo (suorizeznmiad o11odo Buriou
-by) seousnbss om3 Atuo ayr *yzed ayz uy sdool proae o3
‘sabps ﬂnL pue L 3o 1aqunu Tenbaun ue aaey 3snu 37 ‘SIS
aayssasons om3 Aue uosam3dq ‘isasmoy fabejs Teurbrio syl
03 uIn3d1 03 I9pIo ur ‘sabpe anL se L Kuew se L13oexs
aaey 3snw u ueyj ssof yabusy jyo aIdko y ‘*suorjezado Hs
Jo 1aqunu uaad ue ‘A3iaed Aq ‘pue ~AIL e pue m e uasm3eq
HS duo aary j3snu 87040 Auy *8bpe IS Axsas urejuocd  ITTM
‘saTodo i19310Us JO UOTIOSTTOO 10 *‘aToko 19310Yys ON
*gjuauoduod Hutazs Laeurq 2T8Y3 Jo s3tq bBufg
~puodsa»1100 10 sjusuodwoo sbejs ITay3 12yl Ts ur aaibesip
Kayg $TeOTIUBPT B30 SISSSIPPR OM3 OU  SSNRDSQ BuWes
sy3 ai1e asousnbas sty3 uy sabps om3 OoN .*ﬁlcmxcx~ww pue
(O xeresp 0T o res) (T 008} 4 (TTx0xs)
.mom~lcxxsﬂ+mw .*oxﬁlcxx.ﬂ+mw .*alcxxox.mw aie
ATywey sy3 jo uorjzernurojy abueyoxs-sTbuis Ino ur sasssip
-pe oy ‘CTUx-e TxTx butiisqns eyaz 8jousp ¥ burjzysy
i I

{83301 pPa3lSTIMlIUN UR ST d axaym ‘s ~H|Q ‘g8 .L ‘as .A L

‘99 .m w103 3y 3o 812Ao-g ue Jo 3aed skemJe sT  abps
ue ‘T < u y3ts ydeab sayoko-pejosuuoco-aqno © 104 -Jooid

*0T 3S0D23N0IdY pue ‘1 2zTSuorbayxsiiasa
‘g aztsuotbaysbpd y3ta ‘OTQeINOIBI X93194 pue abps st (T

< u yaim) Arrwey sa1oio-paiosuuod~-aqnd syl G wWaiosyy

S810A0-pa30auuoD-3qnd 34y, °‘£°Z°Z°V

111



‘g8 .m aouanbes oy3 sjusseadsz yoee Ho*a o3 «Ho woiz
pue 0T _0 03 0T woaz sobpe ayy :seroko Ioytrews o3 Buot
-sq os pue ‘a1oko-g yedTuUOUED Byj Jo 2ousnbasqns e wiog
yoea suorsiT® ay3 Aq pajesio sebpe mau ayy ‘ATe3euniacd
-gjuawatdwos 3IyeUl IO ~A¢o pue 0 ‘sogseIppe POpII® U3
Jo oMy guyejuod ST0A0 ayj usys s3I Tenbs aq ued aouanb
-85 ©9y3 uy sossaippe 3jusocelpeuou om} B13Uym SUOTSEIDO
ATuo ay3 eyl smoys asouanbes ayj ul sarjjrenbs a1qissod
ayy ButafoS ‘*S9DTIIBA PRPITR juasaadax few pue 30UTISTP
A{1aesseosu jou 31 SISSIIPPE dY3 ‘IdA8MOY ‘G WRIOAYL
oxrrun  *T™%x0x pue +OxT~Uxyg «OxT~Uxy T~"xx0x +T™%xy0x
.cmancxx 10y T-Uyy 11-Uyy0x 510 sosseippe Hutpuodssxaod
ayl 18Uy TyTy ajouep X buraaey upebe ids .HlL

g ~L ‘as .Mum ‘81g .L :g waioayl o uxazjzed ayz UITA

o10do~-g ue jo 3j1ed shemie st abpa ue ‘% < u 104 *3jooid

*0T 3Soo93noiay pue ‘y1 82ZTSUOTD

~-2YxX9313A ‘g 2zTSuorbauabpd YA {37qe3INO1aI X9313A pue

ebpe 8T Artwe3 ebueyoxe-a1FInys pPopITd® Yk -7 wai0duL

N

*pejosuuco-1 axe sydeib abueyoxs-afzgnys *3ooid

*37qe3N0Ia1 xX3j3xaa I0Uu

sbpe 1au3tou 81 ATjuey abueyoxa-d2TIINUs YL *g waIodyL

SBuehoxo-51330Us ouL v g 'V

viT

ga1oko-pa3osuuo)-aqnd 8yl 103 BUTINOIIAY XIJIdA

o.
Q..
Q.-

——— ————

as as

Z°y 2anbra

€11



z pue A 3Jo sioquybtau ayjy Hutizersumua !z yjbual aaey
Isnu wey3 ussmiaq yaed 1a3zoys Kue os ‘p yjzbusy sey yjzed
I93Nn0 3uUs11nd 8yl °obejs swes 2Yy3 uf 21w Z pur A 8sned
-a8q ‘sebps Jo Joqunu usA® ue 30 s96ps u 3sedT 3JB I8}
-T2 @aey 3SnNu Z pue A ussajlsq yzed Auy ‘*z pue A uaamlaq
y3zed 3sa310ys ® ST yied x93no BY} 3IBYJ SAIISQO BM ‘35114
g9 3sesaT 3@ ST U jeYl BuTWNSsSE ‘TRUTUTW ST 39S STYL

‘9
o91bop 3o suaT e 103 uotbea syy sejeizsnITy £°v dinbig
n ybnoiy3y bujoh 3InoyzTs Isyjoue 03 Ioqubiau sSuo woiy
yzed e sspraoiad shemfe 37 ‘n (enbs ueo yzed 193n0 BYly
uj ssaippe ou 80uUls ‘pue ‘n jo sioqybiasu [Te sufejuod

ﬁncsb~ﬁ+mw = 1) z pur n y3zoq

399 STUL (9 > ¥ 5 0 A {1
o3 13usoel{pe sossaippe q pue ‘(q > 1 > 0 & gacsﬂ.ﬂimw =
Td) a pue n yjoq o3 jusoefpe sassaippe q -Aﬁlcsbom~mw =
z pue *{n0n0n‘1-s} = & *{T"na%n’s} = x {11 na’ 145}
= M .*chmoo:.mw = A) sossaippe [ Jjo yayed
193n0 Uue ‘n sutejuod Teisusb ur uorbaa Byl 12-Upeeeplp
puraazsqns 8yl @jouap n pue ‘K1sa13oadsax ans

T-u

pue On o3 Ttenbe jou s3THTp Aie-q pexiy 3ussaidex n

pue om bui33s *s8013I9A QZ+9 Yitm uorbasx BHurjnozsa e
sey *alcs...ason.mw = N X8318A © ‘9 38ELdT 3B U 10J

‘Y ST @718
-uotbayebpd os ‘a7olo-g B UT 18ADU BY A*H*c~aw ~m¢o.cwv

8bpe a2y3 ‘T uey3 193ea1b u 104 -1anoy yzbusal Jo a1PAdD

91T

fenjoe ue Suyjsp soop oousnbes TewiOl By3 08 ‘3doU]
-61p AT11eS50900u a1e sassaappe oseuli °-Ox o3 Tenba 3ou
3161p 4Aue 8% cm pue T-Upe Ty buraysqns ay3z 8T X 2I8Um
‘{Ox+1x’ 148} pue ‘{x0x‘s} ‘{Ox+1x’145} “{xOx*s} wioj
oYy jJo o1dAd> ® uy §977 sAemye 8b6pe uy °83e301 PIISIM3UN
ayy SsI m 213ys ‘q > T 3 0 TIie 103 *Aﬁxvmvﬂmm.a+mw

o3 po308uuod 34 {x’s} ‘suat EL Y ul *3Jooid

*§ 350093N0I8Y pue ‘qZ+9 SZISuocTbeyxay
-I82A 'y @z1suorbousbpd YilTH ‘aTqe3noIai xs3Iaa pue abpae

8T qz @e9i1bsp pue q 8seq Jo A{TWURy SUST ¥V °*§ Waioayy

SUST 34L ‘5°Z°ZT°¥

N
"G WaJOBYJL 3JO SUIT 3yl SMOTTOJ Jusunb
-Ie uothbaa BuIINOIBI XB3194 BY3 ‘SUOTITPUOD BSayl usAIb
tseousnbas 310ys a1qissod a2y3 Fo uoTiIRIBWNUL Iayzoue Aq
paaoid aie a10&o-g 9y3z Jo sssuanbiun pue A3TTeRWIUIW g
At1en3yoe 81e sazisuorbsy 1Tay3 os ‘sabps mau ButuiRlUCD
831045 03 Huoraq jou Op YoTym sa8bps sIe 8I8Y3z ‘p ueyz
1s3e81b u TTe® 104 °s°bp® Mau ayz Jo auo Aq pejuasasidai
aousnbasqns ® JPISUT 3T @94ARY 3ISnU  SSIIPPR  DIPITe ue
SUTE3UOD 3jey3 3TD0A0-8 Teotuoued Aue ‘L[ssi8AUOD *BTDAD
-9 ® utr 31 butoeyd ‘ES pue .L ‘98 s3jussaadex Hﬁ¢hoav

H

03 oo*aaov wozxy 86pd ay3l ‘u usaad 103 BTTUM ‘{Fs ‘_ d ‘ms

HI
U3Ts pus jeyy safolko-§ ur weyl buioeid) L pue ‘gs .ﬁlm

ST1



811

suarl ay3y 103 BUTINOIVY X93I8A

€y 2anbtd

(*s9013
-18a u+qZz jJo uotbaa Buyjnozaa xe3123a ® BHujurgsp ‘sabpe
L Z-u  &q pajoduucd 81e pue ‘n jo sioqybisu axe Aﬁsvﬂlm
‘1-8} pue ?xl ‘1+8} .?EL ‘1+s8} 03 muu.mccou Z STTUM
;::HIL ‘1-s} ©03 s3o0suucd A :n ybnoiys ob jou seop
IBY] 2 pue A ud3aM3Iaq Y3jed I93I0Uys B ST 2I9Yy3z ‘9 ueyy
§88T U I0d) °F = 3S0DIIN0OIIY pue qZ+9 = azISuUoTHoyxal
~18A SeY 9 3ISEST 3° U pUR ¢ SSB YITM SUIT ® sousy  “Fi
swos o3 d swos woiz (z-u’g)urw yzbuat 3o yzed ® 10 (z
Yata & bur3osuuod) yzed 1e3no oyl SpNTOUT IBY3TS ISNW 3T
‘Tz 3o 39s ay3 o3 'd jo 3es ay3 woay yzed e sptaoid oz
{2 pue A UTBlUOD 3ISNW N punole BUT3INOIBI 103 335 XOJIABA
TRUTUTW © OS °S59D7319A QG+Z URUY IS9MOF 9ARY 30U PINOD
Z 3noy3tm uorbax e ‘Arierrwis ¢{'d sy3z 3o omy Lue usamiaq
yied e oapyaoad o3 3snf S9013I8A qG+Z 3ISeaT je saey
PINOA A WIOF 2Y3 JO SSOIPPR UB UTRIUOD 30U SA0P  Iey)
n 103 uotbax Huyinoraz e jeyj smoys ¥d ayz jo sioqubteu
atqrssod ayy Burjerswnus ‘ATteurd 2 pue A ybnoayjz

€1 Kue o3 'd Aue wory yjed 3se3zzoys anbrun ayy

s8o0b
‘jusunbie rerjurs e Ag (*molaq jooad ulinig ep ayy I0O3
pesn  8q osTe ued yjed 193n0 Sujpuodsaiiod sy3 3ey3 OS
uasoys axsm A pue & jo sonyea zeynorzied ayy Ix ybnoayy
ob yorys 3o TT® ‘p vyabuel o z pue a usamiaq syjed

9 2® 2I8Yy) “uowwod uy osuou aaey A8yl 3ey3 smoys

LIt



]
‘pe3lt
-wo 91 pue ‘g weIoadYL JO ISOYY UITA gnoboteue ose aie
1¢ ueyy I193e91H ST U USUM SOSSPIPPR TTB 103 SIDTFINS 386
J9TIRWS Ou 3BY3 pue ‘X83IdA © 3JO sioqubrau TTe uaaM3Iaq
syjed sapiaoad 388 X9319A STUI ABYI sgooad aYL *sust
ayas 3o 9soy3l Y3Ta snoboreue K13oexa a1e yojys ‘sasselIp
—pe joutasip A{Tew1oj qz+9 SeY g oseq uigs ufinig op
e uy uothai BUTINOISI XSJ1IA TRUWTUTW 3Y3 ‘g < u 10d '
cTewuUTW
81 uotbexr Buyjnoisi abps STyl o8 soyoAo-¢ uy @1e ufyinag
sp B uy seol3isa ITE 3Jou ‘Z < u 04 *§80f3384 130UT3
-sTp INO3 IO 93IY3 I9YIId 3JO a1oko Tenaoe ue juasdidai
Jsnw sassaippe 3OUISIp AlTewioy inojg 3O a10ko ay3y 9ousl
+0x4+1¥ Tenbs jouued X pue +x0x Tenbs jouued Ox+1x *ATTRU
-13 $0x+1x = X0g 31 sproy uotrjenyts snobojeue ue {RT-u®
= Ox4yx oTTUM [-ueR = ¥0x os ‘e 31B1p Aie-q Swos 1037 y®
= % uayy Ox+1x = x 31 {0x+1x Tenbs jouued Ox+1x pue x0x
renbs jouued x :douanbss Tewlioz ay3z uy juaoe{pe aq 3snu
oMy 850U} pue ‘TeOTIUSPT OM] 3SOW Je BABY UBRD SSSSIIPPE
yons inoj jo @ouenbas Tenioe ue I3AdM0Y {3ouastp Ariies
~5908U 3j0U 9I1B S9SS2IppE INO3 9sayjx ‘susT Y3z Uy a1o0ko
ay3 ovrrun Ox+1x pue ‘x0x ‘Ox+1x ‘xX0x wioy sua go o212

-ko e ur so11 °bps A19a8 tufinig ap 3yl JOJ SyIom SuUl

ay3 Jo03 pexiom 3Ieyy suojjeado jo uzazzed 8yl ‘*3Jooid

0zt

*p 380D93NOISY purv ‘qz+9 22TSUOTHIUXSIIBA
4y szysuoibayabpd yiTA ‘a1qeinoial x3313A pue abps s8Y

qz oa1bap pue q 9seq jo Aryuey ulfynid ap ¥ TS ETRA

]

*uUsAd 10 pPpo ST 8be3S TPIITUT SY3 I3YIaym
uo bHujpuedep ‘esisa 2014 10 ‘sroqubysu 3ybya T+u pue Tg
sioqubiau  3JOT W JOY3ITS o1e BIdY3 eyl sy paiynbai uiejy
-3ed Bujznoiax xa3I13a Y3z uy abueyo Afuo oYz {A130917D

pssn a9q ued § wuwalosyy Jo suidjjed abps a8yl "jooid

*y 3Isopsnoisy
pue ‘p49 azTsuoTbayxajziaa ‘y ozisuotTboysbpa UM
‘3Tqe3noial xajiaa pue 9bps sT § 3Isesl ae § pue ‘ (T+uju

= q oseq ’‘I+ug = p 92abap jo ydeib mo v *7'8 XIeTT0105

N
*Kk130817p 19A0 8atiied jooiad 8yl os ‘3IDUTISIP
K1paessaosu a1e g woioayy jo jooid ayj uy posn sdssAIp

-pe Tewioy 8y3z TII® ‘E 3S5E9 3® ST S 9sneded *3Jooid

*§ 3sopojnoisy
pue ‘p+9 azTsuorbayxasjaan ‘y ozisuoTbaysabpd YITm
‘31qe3noi1al x9318a pue abps ST € 388 3B S pue ‘qz = p

osibap ‘q aseq jo ulinig ap sbejsyaTnu Y *T+g X3ertoion
sudeab ww pue ULInig ®p oYL °9°Z°C°¥

611



yoe?® O3jUT pPIUIOFSUERI] SIR SISE3IPPR DPIPITS OMI Byl IOUS
‘uvorjersdo =g e Aq suo papITa ue O3 pauwlrojsuely aq ATuo
pInOS ‘I13A3MOY ‘SS9IppE POpTTAUn UY  *S3013I9A pPOpPILe
jussaadax Aew 2704D STY3 Ul S9sSSeIppe ‘ppo ST U JI
*S3Tq omy 3Isel atoynr Aq paysinburisip 2ae Aay3 ‘puocoas
2y3 uTYITM S3Tq 3ISBT pue 3ISITI ITSUl Aq peystnbuylsTp
81e SO9SS9IpPE AUl ‘39S 3ISATF IYI UTUITM .*omﬂ|:mmucmx
P0x Tyl Uy 40y Ty Tty 40T Uyyt pue (T-Uy-Uyy0y
.aucxwacmxcm ~HlamN|cxxom ‘x} ‘X313ed  a31soddo
furaey InoJ JO s39S oM} 03U TTeF sessaippe ayy ‘Aataed
8_butazs e sabueyo 238301 PaSTM] oYj osnedadg :3OUTISIP
21 Sassaippe 9Say) ITe ‘L wdioayl ayITun .HocmNn:mxox
pue ~oxH|amN|:xx 0y T-Upl-tye o T-UT-Uy 0y o T-UuZ-Uy 0y
.cxﬂncmmlcxx .oma|:xwxcxx #T-Uy2-Uyy0x = x aze paonp
-o1d sossaappe ayy ‘EUx+++TxTx Buriysqns eyy jusssidei
X but3azeT -e3ejox po3siml aYl ST L 919y ‘dda ~ﬁlL ‘aa »L
‘ga .HIL ‘qa .L sydeib snigoaoW 9y3z ur 9abpa zernoyzaed
Aue 103 a7oko-g ue sadufjep [ pue ¢ swaiosyy I03 3IeU]

o3 snoboreue suotjeirado sseappe jo aousnbass y *Jjooid

*0T 3Is0D83nolIsy pue ‘§1
szTSuUOTHoYXSIIBA ‘g 9zT1SuUOTDaYSbpPH y3ITM ‘eTge3inolal  xa3

-12A pue 26pa s ATTWeI SNIQaOK POPIId B4yl Tl Waioayg

SNTQS0W POPTT® BUL *L*C°Z°¥

(449

(¢ uwey3 ia3eaib u Jo3 z+u s} sydeab parzTpouw
asayj JO auo 103 9ZTSUOTHIYXSJABA Ten3oe U3 3IBYI  MOYS
sjusumbie PpaTIe3IdP SIOW) °*SIDFIIBA T/uU ueyj si1ow utel
-uoo 3snu 0 Io3 uorbai puyanoIsl X9318A 3Yy ‘2I1032I9YL
*gogsoIppe UOF3RUIISEP S3IT JO Iequam Aue 03 SISSIIP
-pe TeT3TUF S3T 3O 2uo uwoij ob o3 sabpa Huﬂw\mg 3seat e
uteauod 3snu 4 ‘eIogeioyy fsuo 3souw e Aq §S9Ippe ue Uy
gouU0 JO 1aqunu 9Yy3j 53SLAIOUT abpe yons yoes ‘ulynig Bp
perzjpouwun 3y3 ul sabpe ATuo uye3ucD 3snw 4 °,0 ybnorul
ob jou saop jeus {,T} ﬁﬁ:uwuam uy xe3iea Aue o3 {01
.aucw uj x9313a Aue woij yzed 3seijioys ® 8q d 381

I ybnoiyy ob 3snu 37 ‘sebpa sou Byl
3o Aue sosn yied styl II L0 ybnoay3z ob jou sa0p 3eyYl
uz93TY¥ UJ S901313A 3y3 o3 01 pue 1,0 S9DT3I3A dY3 woay
yzed e ujejuodo j3snu uoibsi auxl 0 103 uotbax Hujznoiaia
X2319A 29y3z ‘asasmoy ‘I9pIsSuod *a1qejnozazr abpe ST
KTiwe3 mau ay3 os ‘¢ welosyl Aq se(dko-y 10 soddo-¢ uy
217 sobpe 12yje TIe pue ‘21dA0-y B WIOJ sebpa mau asayl
‘uze3T¥ Jo sisquau yjoq o3 ,T pue 0 Fo yoes Huyzosuucd
Aq pejosuuod~-y yiomjzau ulfiniag op Kaeuiq ayy oyew ([gs] Ap

-pay pue efnies °ppo u 103 {T,(0T) ~ofaaovw pue ‘uaa?

u 307 {,(0T) *,(T0)} °q uUI3ITY 3T ‘u uaaib 104 *3Jooid

*a[qe3N0Id1 X33134 30U 3ng 'y ozrsuorbousbpa
Yata elqeanoasx abps sy Afrwey ulynig 8p Kieurq 9yz 3o

ucj3eor3jTpou pajosuuco-y 5 Appay pue elfnyes *DT WaioaYy

12T



sniqeoN pue abueyoxe-oTQnOp UBAS POpITe BYl IJeYI SMmoys
aTge3 ay3 ‘aernotrised ur *sarTTwey ydeib ragndwooyjTnu
pescdoad ay3 ur A3ITITqE3nOI8l  TEOOT JOJ 8350093N0I3Y

pue gaziguorbey By s8zyrewwns €Y a1qeL

XIewuns *6°2°2'Y

-uyebe payidde aq Aew g walIO0dYL
jo sjusunbie HuUT3INOIBI XBJIBA  3Y3 0S8 ‘gsaouanbag uoily
-e1ado aIqissod aya bButjzersunua Aq paysyiqeiss sy o104d
-g @y3j jo ssauanbtun pue A3fTewIuTw ‘u Jo sanyea 1abiel
103 L sT szTguotbousbpd ‘G ST U uUayYM G UBY] SEBT U
103 sydeab sbueyoxs-a[QnOp US43 PapiTe ou aie 213yl

*g ueyy ssaf yjbusal jo a10ko ® o3 sbuolsq os pue
1310k0 sTy3z ur dousnbasqns e gjusssadsi uorsiIe Agq pap
-pe sobpa Mau ayj jJo yoes ‘A19sS18AU0D °POPIId ST OS pue
+,T 30 ,p o3 9bpe 3a ® sSey FISSIT O3 SUINISI jey3l S58Ip
-pe Butzzexs Aue jeysy Aydwt yoruys 3JO yzoq ‘gd aiL dd pue
aa L g 91e saousnbasqns butdool a1qissod bBujurewsz Auo
oy3 {pepITe 9q pue ‘g ueyl ssoT @921bsp saey pinos sUOT]
-eiado os3 10 suo jJo adusnbas e 193je JTSs3T 03 pauany
-21 3jey3 Ssaippe Aue :sossaippe pojeoiTdnp a8i1e  313Y3
218ys S9sed asoy3 Aresiooiad sAowsi SUOTSITS 8Y3 *I18A8MOH
«Artwe3 8yl jJO UOYISISA papIrauUcu BYy3z uf 3DUIISIP ArtTaes

~geDau 91e sassaippe 2say) IR 3j0u pue ‘K3t1zed 1931e 30U

et

saop uoijeiado d ayy ‘IT WSI0AYL SHITUN .Hucmmlzmxox
pue  f0xT-UglUypy s0yxT-Uyl=Uyy sT-Uyl-UyyOy 4 T-UyZ-UyyOy

.cmﬁ|:mN|:xx 10xT-UyCrlpy +T-UyZ-UyyOx = x 21e poonpoiad

595S8Ippe Syl “UOTILI0I PIISTAIUN ST O 813y {9 3seaT 3®
u 103 uoibai burjinoisx sbps ayi sapraoad utebe Qg .anm

‘5q .m ‘a .H|L ‘3a .L ‘a10do~-g TEOTUOURD VYL *3JOooid

*QT 350D83N0IdY pue ‘pyT azTsuoTbayxel
-32A ‘g szyjsuorbausbpd Y3 TM ‘o1ge3noavI x8j18A pue  obps

81 KLjtwey obueyoxe-aTqnOp UdAd DPIPITS BYL °Z1 WSI109YL

abueUOX3-2TqNOp UBAS DOpIL® oUL °*8°Z°Z°%

4]
*G wWal08Y] MOTT03 9103518Yy3 uorbsi
BuilnoIsx x3319A 3y3z 3o Jooad pue uoirxdiiossp syj {sabpae
1Te suiejuod ¢ ueyl sso yzbual ylTM saToko Jo 33s 10
87040 18yj0 ou 3Py} SMmoys urebe suoijzeisdo Jo saouanbas
aTqrssod sy3z Jo uoTjeIdWNUD ‘g 3SEAT I U IO *G pue ‘¢
‘¢ #z = u y3tm sydeab snigeoy pepITd® 103 ‘AT9aT3idadsaz
‘L pue ‘9 ‘¢ ‘g Jo sazisuorboysbpy Hutarb ‘sabps TR 103
sayodko 1s310ys oie 819yl ‘g ueyz ssa U iod *abps o1b
-uys e Aq paoeldsa st soousnbassqns ssay3z Jo BuUO YOTIYM U
a104o Tenjoe burpucdsailiod e sey usyil SIssaappe pepIIL
buturejuoo a12Ad> feuwiojz Aue lzg HIL &g @ouanbas ay3z pue
a5a L ¥a @souanbas ay3z yzoq sjusseaadair uorsTI® Aq pajzesiad

abpa Mmau ay3 snyg ‘suorjeaado HIL pue L ayy Aq i13yzo

€CT



129 1 8 abueyoxa-aTqnop
uaA3 paprle
01 T 8 SNTQI9OW pPapITe

saj1iwey obueyoxa-a1qnod

- - |3 Appay pue elnies
4 P+9 4 uf1na
H B3 H Cynag mw
4 P+9 ¥ ufnagd sp abexsi3zinu
14 p+9 4 qz = p 921bap ‘suay
01 1 8 abueyoxe-as13Inys papITe
- - - abueyoxa~aTIInys
134 vl 8 safoko-pejosuuod-aqnd
sajTTwey abueyoxas-afbuls
8 we+Z1 9 w 9213 10dAy
- - - 598313 § UBWPSTid
- - - sea13
sayTrwey 891y
- - v soTTTWRey 3onpoad ydeis
221§ 921§
180D uoibay uoibay
a3noIsy X931 I8A abpa .WWHUhOImvw»UUCﬁODImn_ﬂU 98UBPp SEIT UIAS JYY sE
safTIwed ydean 103 s83s0D 33N0OIBY pue S9ZTS uoibay alqey(az se pue ‘ebueyoxe-aryynus ayj ‘ATtwey 3JuseATI
€'y aTqel snota2id 3sesusp dY3 ueyy oIqEITSI °I0W VI SOTTTWEF

921 A



880710 aYy3 fuoryernurs  Aq 8307313A puesnoyy Ma3
€ ueyy aixou ou y3ta sydeib 103 £92Z18 JYY oYz SuTwILjLp
ued as ‘sa3tTFwey xoTdwoo 810w 104 ‘uns BY3 I0J SUOTIEU
~Ix01dde wIOJ-pOsSOTO BATISD UED oM ‘sarTrwey stduts Kiaa
483 B 104 °"S02T8 JYV I1T9Y3} Purinsesaw o3 sayoeoidde 9ATY
~BUIdITE 821yl o3 sn pa1 sey sayyrwey ydeab IeTATIjUOU
1oz (1)d sar3trIqeqoad ay3y jo A31xeTdwoo jeaib ayg

*8Jg¢-96pe 103 (z-N)-|3| = T pue sJquy-%9319A 303

T-N = ¥ ybnoayy sso0b Afuo uoyjewuwns aysz ‘(ydeab Teiatay
3yl) S90T3I8A om3 ueyy sse sey ydeab buijainssi ayy
37 20 ‘wayy ussm3zaq yjed ou y3iim ydeib BujiTnsex ayjy uy
59273134 oM3 B1e 249y3 3T ydeab e 308uucosTp 03 pTaY ST
8Inyyey e adUIS ‘(30U oOp sPInTTEI [-7 STTys ‘ydeib oyy
8302UUODSIP BINTTe3y wopuel yjz-f ayYj 3eysy ‘AtusTeatnba)
ydeab ayz JOBUUODSTIP 03 paainbazx ai1e sainyyeys
T Ar3oexs 3ey3 K3rriqeqoad ayz sy (7)d pue | > o orsys
‘(1)d1% uayy ST °2zTS auy s,ude1b v ‘juswsoerdex jnoylrm
‘(sebps 10 sS907319A) s3juUBWBT® paTTeIUOU BYyj Buoue paang
~133sTp ATwopuer ATwIiojTun a1e S8INT{eRJ SYy3 3By SOUNS
-S2  T9poUW InQ  *S3INTTRJ XI318A SUISOUOD DUY-XIJIBA ©
91Tys sabpa pPaTIeJ SuisoUOd Jyy-obps ue igabpe 10 sgoOI3
-I84 1343T®  °q Aew sainTiey By3 ‘A3TAT3oouuod yiTm Kbo
-Teue up Juesw ,ydeib e 30BUUODSTP O3 pairnbai seinrrej

Jo Jaqumu pa3oadxa ay3, ssop ‘Ar3oexs ‘3eym

S3TnE91 oTseq DUR SUOCT3[UTISA  *T°E€'d

821

*yde1b aya jo (8218 AyV) 8218 3I8sTied wopuey abe

TISAaV oy3j porreo ST Joqunu sTYL °ydeab e 308uUUCDSTP O3
peafnbai sainyrej wopuel JO Isqunu pa3oadxs syl aq pINoA
K31T19RII21 JO ainseauw aAT3ejussaidai siow e {ATIYIT ST
s2InTjeJ JO UOTINGTIISIP BY3 U] SWSIIXd ISYITAN ° (moTaq
1*¢1 ewws’] 998) pauielsns ag ued jey3 ssinffey obps Io
X9318A JO IBqunu ay3j 03 ITWIT ou ST 23I8y3y ‘3aede p aouey
-STp 31S5B3T 3B 3Ie S3INTIRF TIE SIaysa ‘sainfiey Jo Juau
-abueaae arqissod 3seq ay3 uy 3yl moys sydeib snigaon
3o sa13radoid Butanoiar Teool oY3} ‘swWLIIxXd IS9Y3z0 8Y3 U0
“(g-N)0 + (z-R) (1-N)/9 sT udeab ayz Hurjosuucostp 17243
3o K317Igeqoad aya peinqiidsip ATwopuex AfuroyIun siIe
saanTie3y 88Iy3 8Yyz 3JI os ‘sa[ddd-f 1no3 ueyl BI0W SEBY
1osdu ydeab snigooW PopPITe ue ‘N Jo ssalpaebay *aynko
- ® JO T 8due3isIip UTY3lIs 81T L3y3 ‘sjurerisuod Iaylo
Buowe ‘3T 10 ‘x3319a ouo swos Jo sioquybrsu esay3z syYy
sxe Kay3 37 ATuo sainTreg 9vay3y Aq pe3josuuocostp st ydeib
snjgeol popIle u¥ :ATeyIrun ST ‘IdaAdMOYy ‘9SED 3SI0M
STYL  °Sean{iejy O 30U 3INg ‘S2INTIRI XS3AS9A I-D SATAINS
ued o X37aj3osuuod yo ydeab zxayndwooriTnuw B ‘saanTiel

snosue3[nuis 3O 398 arqyssod 3sIom BY3 I3puUn

gjasyied wopuey 2beirasy €y

IXAY



cuorjernuys HuyTpuodsaizodo 8y3z JO TEAISJUT IOUSPIJ
-UodD $G6 SY3 UTYITM SIT Siamsue anij ayi jo Tre ‘peasaly
N 3O SanTea u2a3ITJ BYa Jo ISdUYT 03 S3T0NSa1 UOTIET
-nWIs 8y3 193Je sosayjuazed uf usalh 21e sozTs JYV NIy
ay3 os ‘szosseooid Jo BUIT ® JO 9ZI8 JUVY-X2312A ay3 103
eTNWIOI UOTIBWUNS 3JOBX3 UE dABY aM °S2[qRTIBA WOpUR1
peanqriistp AllewIou e sueaw ayjl 3eysz uorjdunsse oyl
uo PpPI3IRINOIED ST PO3ISTT TRAILSIUT aduapTIUOD ayjy ’‘sa1d
-Ko uorjeisuabsa (00T sjussaadsa ueauw yoesa soutrs °ydeib
yoea UO SUOTI3IBISIT (00T JIOJ PpuUNOF 92IS JYY dYy3j pue
pojernuis sydeab ay3 sS3ISTT v°"¥ ©[ded °sanjoniis xaiduoo
aIow y3Im sydeib IJ03 S92TS JYV SYJ SUTWIII3P 03 pasn
3g uaYy3l ued YOTYM ‘SUCTIBTNUIS INO JO S3TNS8I  8yj oa3ep
~y1ea XLsyj esneosq Tngesn aie s3Insaz aTduis asayyg

*u Ayojeurxoadde st 9Z18 JUV 9Yy3 oOs ~H|MAE\AH|EVV
= (1)b pue ‘sasesT 21e¢ woyz jo w/(r-w) ‘sbiey sT 8SO9OT3

o
I89A JO  189qunu  JYZ usym Is301319A Aﬁlﬁv\A|H+qE Jo an

1193

§9AB3T qu sey 3001 ayy #OT3q STIAST T y3tm ss13 K1v-w uy
‘Jea1 e j0u BT xaj1ma °43 JT1 A1U0 pue 3¢ 8913 8y3 sj3o8u
~UCOSTP daniyes xe31ea vy -y 410U BY 32TS JYy-x93104
°Yy3 8313 Lze-w ue 103 i1 3o ezys dyv-abpa ue saey
89313 Ty *{z-M) O+(T-N) /242 30 9218 JYV-X23I13A e pue b4
30 9215 Qyv-abps ue seq ‘N ‘s10s89001d 30 Buti e ‘&qaey
-TUTS  * (z-N)O+N/Z+T 10 ~_2\~«ﬁ|H+szIH~M usysy st azys
dUY-XSIIA BYL  * (T-Z+N) /24 (T-7)D St (1)B pue 1 sy (T)b
‘axozai1ay;y ‘DIV-x83194 By3 104 ‘BUTT 343 jo pus auo
I® ST X33184 pattey oyy Pu® ¢ ueyy 1sjeass sy g JT sury
® josuucosyp ‘19a3M0Yy ‘30u S90p 3anyregy-xoj18a 91burs
\'4 T At3oexs ST 8z1s gyy-obps 53T 08 ‘sTte3z abpa Xue
3T P93I02UUODSTP 51 si0ss801d N Jo supt y *A1e3erpau
~WY paatisp aq Aew (1)b ayjy ‘sydeab jyo SerTruey otdurs
AT3us10T3308 104 (31 309UUOOSTP J0u op s3inTrey -t
Jeyy ~>Hu=wam>wnmwv ydeab ayz 303uUuoDsTp 03 peatnbax sje
85INT1R3 T 38BT 3@ 3Ryy 431719eq02d o1y ST (1)b oxayam
‘{1)bz g Ud33TIM81 ag ueop BINWIOy 9215 gyv ayg
"®ZTSUOTBRY x9318a 10 9bpes s31
3o Bwiey  uy ‘Aryueg 81qe3norer Aue zo az1s AV 9y3 103
punoq 1smor e st jeyy BTNUIOY pasors e SATIdD  am  aiaym
‘uorjoes ISeT 8Y3 ut pajussaid 29 T1T#4 yoeoiadde TeI9uab
8IoWw ¥  -uorjejuswsrdwr ino UT °ouaptjucos suwos sapra

-01d seyriwey ydeib o1duts ay3y 1oz SuoT3eTnuUTs ayy pue

SuoTjeurxoidde ayy jo SITNS31 ay3 usemzaq ®duapuodseiion

62T



10°¢ [A KA AN 8v0z

LL*T €9°78 968
96°0 0z LY [ AR 800°0 (0z0°1) 9T0°T 00T
$5°0 T9°9¢ 09T ¥T10°0 (€s0°1T) 8v0°1 oy
vz'o 28°¢1 14 TZ0°0 (Z11°1) 860°1 114
60°0 Z1°9 ¥e L20°0 (981°1) 69T"1 ST
S0°0 [ 2 4 8 LEDO (50Z°T) 8ECT"T 21
saToho-pajosuuod-aqnd GE0°0 (192° 1) 9ge°1 01
LEC"O (€0€°T) GLZT'T 6
660°0 gLe 1 60V S%0°0 (£9€°T) SEE'T 8
¥80°0 ¥66°1 LY02Z LS00 (1s%°1T) 0Sv°T L
880°0 866°1 £201 650°0 (8L5°T) [11 -0 9
26070 690°C 118 L90°0 (€eL 1) GG6L°T S
¥80°0 896°1 1A cs0°0 (€€8° 1) 9¢€8°1 4
¥y80°0 9L6°1 L1 620°0 (L99°1) €991 €
T60°0 L5002 €9 00°0 (000°1) 000°1 Z
Z80°0 ¥66°1 1€ Sault
€80°0 LEOT ST -
080°0 T€0°C L T S9absg@
s8813
€ s91bad
Tea1ajuy aniea anTea
20USPTIUOD  3IDBX3  UOTIRTNUS N
TeAIB3UT antea
80UBpT JUOD uof3eTNUIS N g3 nsey UOTIeTNUIS AMY
(penutjuod) ¥y alqel v°vy 81qedq

1€T



8T°S 98°52T 960V

Z1°¢e - 89°¢v1 8v0¢e
¥i°1 v8°9¢t €201 20°2 cL°88 y201
18°0 $9°92 118 e 1 86°¥S ZTS
LS°0 sy°81l 114 TL°0 LS ¥¢E 9s?
6€£°0 TG €T Lt ¥y o 9% 12 82T
8z°0 €LS"6 €9 sz*0 19°¢T $9

y81°0 029°9 1€ 91°0 0e8 (43
8eET*0 | 2230 4 ST 60°0 LS*S 9T
1 se1312diy 60°0 68°€ 8
00°0 00°¢ 14
19170 LSO°E 08Z¢ SnNTQS0oW PRPTTR
98T 0 zi1°¢ €601
T61°0 S66°C 1 213 60°€C TETVT 8v0e
06T 0 1¥6°C 121 o1°¢ LT°€8 yzot
[i1AR1] £E€6°C oYy 0Z°T 9Z°8S Z1s
| ZA 0s8°2 €1 gL" 0 96° 1€ 9627
8813 ¥v°0 LE*TZ 8¢T
0€E°0 6L TT v9
€1°S 18°8LT 8v0¢e 91°0 £V L ¢t
90° ¢ ZL €91 yeoT £€1°0 (AR 9T
6L T €v° L6 Z1s 60°0 | 228 % 8
0T 1 9G° LS 96 S0 0 €E°T 4
69°0 6L EE 871 00°0 00°T 4
9€°0 y8° 61 b9 abueyox9-oTqNOP UdA3 PIPIId
1Z°0 A AR [AS
s1°0 86°9 91 SE°S TL°012 960%
010 yLY 8 [A A3 9€°ZeT 8v02Z
20°0 ¥8°¢ 14 L0°¢ vz 6L 20T
ulfinag op 91 16V TTS
a8°0 G0°6Z 9s¢
s1°stT £€8°8LT 8v0¢ ¥s°0 vz 8l 8Z1
16°¢ IR 968 0E°0 8T°0T v9
[3 A1 09°18 [2:1% 61°0 L9 (4
€L°0 LT EV 091 Z1°0 19°¢€ 91
ye°0 01°2¢ 2] 01°0 19°¢C 8
TST°0 yiL° 01 ve 90°0 98°1T |4
980°0 £E6°Y 8 abueyoxa-a13Inys paprIe
suat
v 331bsd € seibod
Tea1ajuy antea Teala3juy autea
2oUapIFUOO uoljeTnUIS N aouapijuod uoT3IRTOWTS N
(ponut3ucd) ¥°¥ °TqelL (penuyluod) y*v 9Tqed

VET €l



A 3eY3 yons ‘A = m: cor Ty = n 49 uy Ba yzed e g1 319yl

*E>....~ﬂ>w|> B M pue n s83291319a om3 Aue I03 ‘1eTNOI)
~1ed Ut ‘0 ‘po300UUOD ST ~H|E>~....a>wxw ydeab sy3y 3eyl

SWNSSY °*SE2UPS3OsUUOD-Z JO UOTITUTIAP 8y3 Kq pojoau

-uod S8BT ~H>w:w ‘7 8T w 3T W uo uollonpuf &g *jooid

*pa3osuuod st {Malec+’Ta}-p

15> Ca (FA)% ur qou s1 Fa qeyz gons YWa eeee T4

s8o1319a pue ‘5 ydeib pajosuucd-z B USATD T ET PUMS

*papunoq ATises aie 5313
~177qeqoad asoym pue (T°¢1 euwwaT) ydeib 119Yyy 3IDBUUODSIP
jou op YOIy ssianyrej Jo sadusanbss Jo ssETO PIYOTIY
-sa1 ® butuigysp Aq punog 13MO1 STY} SATISP TITIA OM

e/T - N\aﬁmN\zuv 3seal 3B JO 9IS JYVY-X233934A

e sey ¥ ozTSuolbeouxsizisa Yifm uydeab y g waiosyy

*abpaTmouy
Teocot &Ateand bHuisn ainfres o1bUTS ® punoie 3jnoisdi
03 X3171T9® 9yl wolJ paATasp 99 ued sa1Tiwey ydeab
z93ndwooT3 TNt 3sow  I03F S92IS  JYVY 29U} JO punog IsmoT
e 103 ernuioy Teisuab e ‘A7ejeuniiog ‘°sstitwey ydeab i3
-3ndwoot3Tnuw butlssaajur sYy3} 103 S52T8 LY SUY3 U0 spunoq
a1qeaoid Atddns o3 11e3 3aIng ‘sydexab abaey Arejzeispou

103  BATIONIISUT  @IB  S3TNS8I  UOTIERTNUTS  BYJ

punog I1sMOT DI3JALBUE UY “Z°€°¥

9¢€T

SET

v
9z°¢
€C°1
L0
6£°0
170
£ET°0
80°0
€0°0
00°0

98T
S6°0
85°0
SE°Q
02°0
1340 Y]

2T 0
1z°0
0Z°0
§61°0
TL1°0

1eazajuy
aouspIguod

29°02s vZ0T

LL E9T [4%]
EV°CET 962
6L°99 8CT

1L €€ 14
86°91 [4>

98°8 9T

€6°Y 8

L9°2 14

00°1 4
aqnoxadiy Kieutrq
9ai1beg papunoqun

96°69
£9°€Y
9L° LT
L1
2€9° 0T
608°9

TOT ¥
tre°t
966°¢
£28°¢€C
Z6L°E

anTea
uoT3RTNUIS

(penutjuod) p°y aiqel

118
3¥4
L1
€9
1€
ST
Z 931318diy

19%s
S9ET
1ve

N



uof3ouny 9yl JO SUIIY Uy possaidxs aq ued ejnuiog STUL
N>T>1
;:Tm;%\_m 2

o3 tenbs 10 ueyy Iv3ea1b ST 9278 JUY-%X9319A 9yl 08

4 (1 (1-N) N /TN T (1)D
=

Jey3 SMOUS 20U811INde1 3ISeT STUI PUTATOS
N/ (-1} -8 (1-1)b < N/ (8{1T-1)-N) (1-1)b T ()b

1 uey3 193e81b T 103 udUI 1y/N ejousp N BuriieT T >

{ 103 €a so01318A 3O suotbel puilznoiax ayy 03 putbuoiaq
jou s8o1338A W{I-T1) - N > _Am>vm> 3_ - N aya jo euo Aue
aq ues fa 3ey3y 298 am ‘s38S Yons pujjezownuUy *pPIFOBUUOD
sy ydeab oyz ‘T*€1 BUMRT 3JO uoi3jpuod 9yy Ajysyies RSN
tese 4Ty 1gaanTTEy X03234 T-W BUY3 3T T = (1)b os ‘p@
-3oeuuoo st o ydeib syl ‘92Ts JYY-XIIIA AU 133 punoq
1omo0 ® sapiaoad azogeisyy (w)b yoes 03 punoq 19M0T
'l -ydeab oyj 3IOSUUCOSTP 3IOU Op SIINTIBF AIII2A 1-u

aeys A31Trqeqoad ay3z ST (u)b pue /N > u > T 2I8ys / (w) bz

se u293TIM  8q ued eTnuIoOy 9LIS JUY~-X9318A UL

+FT WeaosyL JO 3oold

]
+1*g1 euwa jo jooiad Byl

fuizerduoo ‘pe3oauucd ST AE>~...~H>WIQ os .*E>~.;..ﬂ>wn>
uy Kioxiaua sI¥TIT 3Ieyl AE>.....A>W|> uj s907313A Aue

usamiaq yjed e ST 813Ul 21038I8Y4L -sdoot buyarnsai Aue

8ET

buipti® pue xm TeUTI 8yl Yaia T+, wy T-T, buyoetdax 4&q
(seo13194 uappiqIo3 19yjo ITe pue) %A proae o3 patzrpOuU
aq mou ueo "3 yjed Teuibiio syzx T o3 TTw seyem
eyy  (Mase-'Taj-o ur ¥2 yjed e sonpoad sm **g syzed
patzTpouw AT2ATsseoons sy3 uo sawi3 [-[L 3sow 3e uorjzeasdo
sTy3 buyjeedes A& -{ ueyy sser aq 3snu {Ma -+ 4Ta)
Ul S9OTpUT 1T5Y3 ‘SOO0T3IBA uspprqioy Aue sey uyzed bBur

-3Tnss1  ay3 37 ¢sdooy burjinsax Aue HurpIiTd® pue am DS .

T+3, 2 -3
x Tx "3 buroeidar Aq X1 K3tpou apm .ﬂa|ﬁ>~....ﬁ>wlw

ut S3TT alogaiayy pue ~Auxvm> up Afoarjus sOI1T

T+3 ] -
eyy X = B8 oo TR o To3% 49y Aq yed ¢ sI @19yl

o “es
A ! +Ta eousnbss ay3 ur { adraosqns 3seybiy ayz

[
sey 3ey3 Fa x9318A oyy °q ‘g ur Ix 307 taWI3 ® 3B BUO

yjed ay3 wWoIj Wyl 24a0WI am ‘S2DT3I8A USPPTIYIOI dUOS
urejuUO0d SI0P *a 31 Ma ur T+ty o7 T Ta ussm3laq ajnoi
o3 xm buysn Aq A pue n usomiaq yjzed psarnbaix ayy sonpoad
ued am .~a|E> booe ~A>w Ul saD1318a Aue UTBjUOD J0U S3OP
yied styy 3I .~E>vm> Ut B3FT SaDTIJI8A SsSOUM jo TIe .ﬁ+«3
2 Py e T o T

C
*a Kue jo 1oqubtau e aq jouued YA asneoaq {BaeeetTaj-n

ufy 8q jouued T+, pue -1

-1 X
4 ‘pur "d yjed © st s13yl "w > [ O3

m tMA = T jeys osoddns
12STMI9Y30 ‘s pue n ussajaq yzed psarnbai ayy st "g Mg
ut 1eadde jou ssop Wa 31 (Ya’:--¢Ta}-p ur s1e sAOT3IEA
asoys Jo TT® M pue n ussm3aq yzed ® S| 819yl JT paloau

~uoo st {¥a’-c¢Ia}-p .maae>.....ﬂ>w4> atwdas s 1

Lel



oyt

TI°1¢
€8°%1
6€£°0T
sZ°L
€0°G

€8°91
6€°01
Se L
€0°S

1112
€8 V1
6£°01
SZ°L
€0°S

€8°Vv1
0L°6
£C°9
16°¢

punoq
o13dTeUR

98°G¢¢ 960V
89°2¥vT 8v0T
SL°88 $20T
86°¥S Z18
LS PE 9cZ
SNTQI0W PIPIT®
TE°TYT 8y02
L1°£8 20T
9Z°6§ ZTS
96°1¢ 952
aburyoxa-aTqnOp UdAS pPIpIIe
TL°012 960¥
9e°C¢t1 8vo0c
yzo6L ¥2oT1
1P 6¥ 18
S0°62 962
aburyoxa-aTIInys papriI°
(4 ARA AN 8v0¢
£9°¢8 968
0z 8y y8¢
19°9¢ 09T
sa1oio-pajzodsuuod-aqnd
t ®s8abaed
3Insai1
uoT3eTNUIS N

punog o134Teuy pue uorIjeInUIS J¥Y Jo uosyredwo)d

S°Vy sTdqeL

*ga1TIWRy 9sayyz uy sydeab sbaey Arejeaapou
103 uorjernuys Aq poAlIep S9ZIS QY 9Y3l Y3ITM spunoq
asay] sazedwod G°p STQel {paTpnis SITITWRI BTYRIN0IdI
ay3 ITe JO S92Z1S JYV 9Y3 JOJ SpuUnoq ISMOT SATIIpP O3 pasn
ag Mou ued g°p OSIQERIL UT PIISTT S8z15 uorbex ayg
N
*¢1 waloayy

103 3ooad ay3z syairered ALizoexs Jooad ayI *3ooid

‘€/T - N\aAmN\z=v 3897 3B JO 92TS I§V

-2bps ue sey ¥ azisuorbousbpd yztma ydeab ¢ *¥T wsioayy

44

*£1 waloayy
jo 3ooad ayjy bHuyzsrdwod ‘g/1 - 7,1 (EC/NH4) 3seaT 3@ ST
¥ 9zjsuoibayxajiss y3iTM ydeab e 103 B82S JUY-X83Id3A BYY

2103819yl  *aaT37sod skemie st wiay ( W) Y3z BIdYM

/1~

‘g W0 + E/T - (z/us) = (W)D

z/1
s{LTT *d ‘€9] uorsuedxs S8TISS UMOUY-TI®M B SeBY
?x13am0Yy ¢ (W)D .Amvc ueyy 1s3esi1b ST ¥ szTsuorbayxsy

~19A Yy3tsa ydeab e 103 92 s AUY-X9319A dY3 3Byl ButMoys

u>I>T
.ae_ﬁﬂaev\uE 2= (u)d

‘{2TT *d ‘£9] y3nuy ut (w)d pajousp

6ET



*ydeab zo3nduwod
-13INW JUDTRATII posodoid Xrsnojasad Aue uey3 13susp put
-aq 03 uoT3TpPE ul ‘erqerTsa ATybry 23 SITTTWE3 SNIGICH
pue abueyoxa-aIqnop UaA® PADPTId dY3 IBUI  MOUS gaanseau
A3trIQeriea pesodoiad 1ino pue K3 1AT300uUUOD JO paepueis
TeUOTI3IPEI] By} yizog "2218 JuUV puipuodsaiiod ayi 103
punoq i3m0l © sopyaoad 13215u01boY oyl ‘A3FITqe3nolal
(%2314 10 96ps) TeDOT 3O 2ansesw Bduo -- pIjeral Kt
-35010 @Je e119313D ozw asayy 3Byl umoys aaey am - (9218
Y s3t1) ydeab e j3o9uuodsTP 03 paainbaa sainyiel wop
—ue1 wiojrun jo Iaqunu pa3doadxe sy3 pue ‘saanyrej punole
putanozaa ATTedol JFo 98sed 23yl teT1937I0 TRUOTITPDE
oM3 paonpoIjul BA ‘X3TATIOSUUOD JO UOTIBITID A3T119eIT
-21 oi3alosy3-ydeib feuorjussucd ayj Aysyies ¢3 pargipow
ATyses oq ued saTITWel SNIJLOK pue sbueyoxa-aTqnop uaa?
ayy 3eys burmoys 1933V sgydesp azoandwodrzTnu pasodoad

Kuew 3Jo A3TTTQEITR 8yl peredwoo sey i93deyd sTyL

Kxewuwns °*v°¥

(44"

TPl

19°LT
€5°11T
¥e L
89°v

punoq
ot3dteUe

96°69
€9°EY

$8°9¢
v9°9¢z
Sh 8T

18°8LC
TLTE9T
eV L6
96°LS

€8°8LT
92" £ST
09°18
LT €Y

3Tnsa1
uoTIRTNULS

(penut3uod) §°y 21qel

118
Sse
Z @9x310diy

G seibaq

€201
118
S§2

1 @81319diy

8v0¢

20T

Z1s

96¢
uftnig ap

8v0¢

968

14:13

09T
suaT

¥ ®seabaq



-5z18 39sTIed wopuey abeisay ‘uoiie]
-tao ZX3jTigeITea  RUT3 InO 103 puUnogq IAMOT B nwva>0uﬂ
oste Xayy 3eyz paaoad usuyl ¢t 193deyy ‘seyrTwey uydeib
Jo3ndwooj3 [N osusp 8yl JOJ §3S0D 853U putatiep 1933V
-3sope3nozay oy3z pue azIsuorhay By3z 3T punoie sabessaut
puranozap <K13jusiedsueil Kkq @anyie3 e buripuey jo 3IsOd
ay3 jo ssinseaw [eWIO3 oM} papracid A3yTige3noisi  TedO]
jo stskfeue Inp “S@DTIISA purasixe o3 peppe aie sabpa
yoIys ut suorlesyjrpou pesodozd 1syzo eTTun ‘AITTIq
-e3noiaa TEOOT JO UOTI93TID A3TTIqEITea TRUOTITPPE SU3
K3zstaes 03 umoys OSTE 9I9M SOTTTUEI PIPTI® BUL *gayaed
-o1d 3nofet 1o ‘X3rrIqerodiajur ‘puianoa ‘ssixbsp ‘I1930uE
~1p I7oyy BujmIey 3NOYITAM PSPaIOBUUCDI-E WSU3 apew ‘s81l
-Twej obueyoxe-sIqnNOp 18SUSP OAJ pue sbueyoxa-a13INUS
aya ‘sydezb JusTRATI} 3ISISUBP 3YJ wo13 o2absp Mo
y3TA Seoo13I8A BuylpITE  "SOTTTWRF uUMsOUY 3O 5973 7ATIOBU
—-uoo ay3 buyziaewuns Aq sydeip 193ndwodjjTnu 3sSUSp JO K3

-T11geIT21 ?Yy jJo uoyaebrisasur ano uebaq ¢ asadeyd

1248

*anodeT IS7A 3joeduwod B pue HIOM
-38u  2bueyoxa~-aTIINYS UMOUY-TIIOM 9Y3 JO UOT3IRTNUWS WIOJ
-tun X7teuotseinduos e Bujjeizsuouwsp Aq £ i93deyp ur pe
-310ddns 1syjang ses ATfweg Mau ay3x jo A3TTTan (eoy3zoead
ay3y ‘sydeib sbueyoxe~-aTQqnOp U3A2 3yl Jo ased OIFIvads
ay3 up {6urznox aydurs pue A3rrrqerodisjufl pasolIe TITIs
X3ysuap 19333q bHuiujeizze 3o poylsw SIYL  *uotrjeaado
sbueyoxa-~-sTqnOp pe3jeTal ay3 bursn ps3ONIISUOD 3I19M SITTT
—ue3 J9suap TTIIS ‘pPOIpnis oM jey3 sa21bsp TIeWS a2y3 I0d
*uy3ytiobre bHuijznoa otdurs ® pue ‘A3yjriqerodisjul Ie’ulTy
‘punoq 1933wWerp uwiojijun e popracad YOTyYM ‘UOTIIONIIS
~uod abueyoxa-aTburs ay3z Jo YIOMBUERIF TRUOTITUTIOP By
UTY3ITM TT23 SaTTIwe3 osusp ATybyy 8soya 3o ISOW  °S9DT3
~19A JO Joqunu 8y3 Uy oruwylziaebol sisjswelp pey -~ SBaUWIZ
37suel; obessam 35S 2Y3 YITA 8S0Y3 ~-- SITTIWRI 3sas
-usp 9Yy3z 3eY3 MES OM 2I8H °suwyizTiobre Buijynox pue ‘A3
~111qerodiajur ‘A3ysusp jJo swiay ul satbofodoy umouy 8yl
paiedwoo g 1sjdeyp - A3TTTqeIiea pue K3rsuap 03 bHuyjers:a
‘ss1boiodo] UOTIDAUUODISIUT 133ndUODTITNW DAT3IO8IIS 103

e1I93}10 3JO sSesse(d jueilodu] OM} P2IpPN3IS SARY SM

Kxewung °*Y°g

sUOTSNTOUOD

g 193deyd

€Vl



Xew pue ‘juejzodui aq a10jzorayl KAew s9073asa Aqiesu y3Ta
KA1uo a3eotunuwoo 3eyl suyijaoSie ‘luorisabuoo oiygeay
87 onssy TEOI3TIO IdYIOUY  *SuOTIOonIjsucd  abueyosxd
-3Tqnop pue abueyoxa-a1burs Tersusb ay3 103 paubisap aq
pInoo Topow A3Tiigesoubeip e ‘ATTespl uotysej. painqray
-sIp ® ul sainiiej ssoubelp 03 3[qe 8 03 SPISU HIoMI3U
e ‘1e(norjaed uy soueisTol 3IThey I0d  “BTISITID I3Y3}0
Aueu uo spuadep uorjzejuswerdwy ue JO SSAUTNILBSN AL
*sorTIWey o1310ads 103 sozis QMY osToa1d aiow yonuw
apraozd Aew sjuswnbie 504 pe ‘eseo Aue ul “sez1s JuY
103 peatiap 9q 03 spunog 193ybI3l MOTTe uiny ut Lew asayl
‘sainitej 19SOTO JOJ papsau suoibai Buiinoiax ay3z uo s3I
~ury @prAcad ueo am 31 {3xede aey Ayjusioryyns aae Ayl
usays poTpuey oq ued saanfiey oTdr3iTnw 3ey3 Sedjuesend
Apesate K3Tiigejnolax [eso] ‘sainyrey snoduejnuis o1d
-1370DW  JO S3D93J8 ayj UT pa3isaIajul die o ‘wisy 1sbuoy
ayy 104 *Arazoys seyfTuey obueyoxs-sIqnop asusp I3
-y30 103 S350 Butinorsr Teoo HutaTIsp YsTulj O3 30adxe
aM ‘*sotborodoy arqeaysep Auew jJo 92Is 3j39sTTed wopuey
obeaeAay BY3 JI0J punoq Iamol 21qeldel3 e saptaocad osie
ang ‘X1240021 2InTTeJ PO3INQIIISIP JO 3800 dY3 JO dinseau
sTqe3tns e soptaoad Afuo jou A3TTIqEInOIaI [BRDOT
*putTeadde
210m TTITIS 9y prnom Afjuwey eyl ‘SnIgaOK 8Yy3z 103 punogy

oq prnoo wsiydiowowoy JIeITWIS ® JT !{ebueyoxa-arjyynys

91

ayz 203 s3nofer Tewirzdo umouy oay3 pue wsiydiowouoy
ino Buisn ‘abueyoxa-sTqnop uaA® ayjz 103 3noker Tewyglzdo
Krieorjojduise ue bBuipuil o3 2SO0 3q O3 WIS BM
*satfruwey sbueyoxs-aTqnop pue sbueyoxa-arburs
ay3y 103 uotrisanb ay3 uo joeizjze Aue punojy 33K jou daey B
3nq  ‘uoti931ao STyl AFstaes ATIeso suorleRIIRA 9313 9L
*Suol3Tppe ITRWS 103 sobueyd Burinol pue SUIT JO sjunouie
Itews Afuo puewsp pinroys subissp jngq ‘parJripow Arfeo
-YpeI 3q O3 pPIaduU jou ITIM saossaocoad syz 3ey3z oajuerend
38ea] 3B 92108p POXTJI YITM SoTTIWRI Z}iomizau Duiisixe
ue 03 A1deayo poppe aq siossanoid ueo :XJTTIQISUSIXS JO
watqoad ayy iamsue A1ejenbape jou ssop 3Ing ‘pasn SIOSS8D
~01d o sasqunu ayjy Hursoyo ur uwopasay 3Jeaib siaznduwood
-13[nuw Jo z3ubysap ayz saatbh A31rrqeiodiozul IBSUTT
*T ST 3ITWIT usouy Afuo
ay3 3ng ‘Ly*T 03 g woazy N BT/y alqeurelje syl paIsMoT
oaery am ‘oTduexs 103 ‘g 99ibap 3@ {punoy oq o3 TIII8
sayrrwey uydeib i19anduwooyiTnu  I9susp 1e3 aq Aew ai1ayjy
jey3 sissbbns punoq ayy ‘Aireorjewbeag *Aiosyyz ydeab jo
esn Tnjieamod aiow 2atnbex Afaans ITiM punoq s1y3z bBursiex
{seTTTwes 83TUIUT 103 N BT/¥ uo punoq aamol umouy Afuo
ay3 sepracad TTIIS punog alI0OW ayj °dUOP 3¢ O3 SUTBWDI
}I04 I9yzang yonuw ‘sseabep Trews Yirsa sarTTwey uydeab
A3tsuap ybry bButubHisep uyr spew ssaiboad syz a83xtrdsaq

yodivagoyd aanjng °g°S

Sv1



*K31119eT1191 pue Buyjnox HButaToAul ‘sjuswaifnb
~31 Teofjoead 1syjzo HuloTITIOoES INOYITM ‘saviabap Treus
103 4X31susp roti1adns 18330 sa1Ttuwey sbueyoxa-aTqnop anp
AboTouyosy ISTA pue 10sse001doIOTUWl  UT  SBJURAPR  3UBD
~81 Aq pestwoid ismod bursseooad pesesaour ayjz aoyzoead
uy Butasiyoe o3 yetjudssa 21e A3isusp ybiy pue dd1bep

1TRWS Y31s4 satboTodol uof3osuuodiajul 193ndwodT3ITNN

SUOTSNTOUOD "€°G

8¥1

*gatTTwey ydeab zszndwooyjzinu 210w 83eT
-21193u] 03 papuajxs aq 03 spedu yoeoidde s1yy {abueyoxs
-3Iqnop @y3 uf Teool aq osTe pinom sbueyoxs-aTIINYs
ay3 ut &3yIecor poob yata suyztiobie eyl sesjuerenb
wstydaowowoy inQ *aTqeoi1dde ssel aoueisip obeasae

pue JI93j2wefp JO BIIBSITIO 3ISOD TEUOTIUSAUOD 3yU3 ayew

Lyl



- {zeel_t112dY)
86-06 +dd 43103093 FYSIV¥ I193NdWOD uo unisoduAs
Y36 °*001d ,’'s91b93Rils UOTIDAUUODIAJUY 1ossasoad
jJo sselo Teiausb v, ‘Temeidby °d °Q pue uednyg *N °11

* (1861 I2quadaq) +Butanduio) mmm +XI10a4y,
yde1s _‘soTiojeuiquop Uo 9ouaisjuo) UIdISEIY3Nog
U3zt @43z 3o sbuipssooid ,‘Kesins ® -  sydeib
jo z1ojaweip 9Yyi, ‘seqoliod ‘€ pue puouisg ‘D L

.hbpmﬂnoumzvemaumOH.mm~wu=aoou«nu
~3I¢ TJeandwop uo untsoduwds yiy °doiad ,‘surtysew 3T
-1exed paanqraystp ATIn3 ‘snosusbouwoy ‘eTedS ebaet

v, ‘zToudder¥ "3 pue ‘mojysed "¥ "L ‘UeATTINS "H

- {0861 _&eW) TLE-09¢ ‘dd ‘g ‘6g-D sieand
~Wo) UO suoijoesuely HAAI .'s81b23R13S UOT3IOBUUOD
-193Ul JOSS20014, ‘uowolos ‘H "W Pue T3NUTZ VY "¥

* {1861 KeW) 08%-1Ly °dd ‘®In30337ydi1y Fs3nd
—wop Uo wnisodwXs yig *o0o0id .'skeaxe 1osseooid ISTIA
203 SHIOMIDU  SNIOF PIISTMY K1gnoq, ‘uinbes °*H °D

__ (0861 1tady) 001-£6
+dd ‘buisseso1d pajngriisSIg pue oTIBIRd IOJ SHI0M
—33aN uOT3o8UUODIBJUI UO doysyiom °oo0id ,‘jIomjasu
pura Tepioyd 3Jo sisAfeuy, ‘931 'H pue uspiv ‘M °d

* (0861
asnbny) 8LZ-69Z °dd ‘buissedoid TaITeIRd UO BdUd
~IsjUo) TRUOT3RUISjUI 0B86T °D01d ,'IUSWUOCITAUD 3SBQ
e3ep B ul siossacoad oTdIiThW  JO  UOTIDBUUODIBJUT
ayy Jo Apnis v, ‘uredsad "W 'Y pue uewpoop ‘¥ °r

* (0861 Purads) 06-,8 °*dd ‘T
19T SWIOM3IBN ,‘¢ 1938wetp jo sydeidb ur eaabap uwnuy
-XBH, ‘uBWIIOH °r °V pue ‘zotmorafed °s ‘sopid °d

s

"{EL6T
1aqueades) 9gz-Lzz dd ‘z ‘vi X3e1o0S TeoIydosorrud
obpraquey °001d ,‘sydeib 2I00W UQ, ‘IT®IduWeEd "W ¥

tlEL6T
asnbny)  8oz-T6I_ ‘dd ‘z ‘0Oz VI Uo73des_‘oXyos 3o

X31519A7Un 943 JO sOUS1OS FO A3[noed ayi 3o feulInop
J'sudeib @9I00W B3TUTI UQ, ‘03I ‘L pue jeuued "I

0s1

foel

[61]

-2 8]

(L1l

(91l

[s1l

fy1l

1]

e1l

(11}

* (0967 19qWIAON) ¥05-L6Yv *dd ‘g +¥ JusudoTsAag pue
ydievasay JO Teuanof WEI ,’€ pPue Z S133dWetp Y3TM
sydeab aiooy uQ, ‘uolaiburg °*YW °¥ pue ueWIJOH L VY

_ *(186T burads) €9-LS
dd ‘T ‘IT suI0mjaN ,‘oouajstsiad pue L3TAT3iodUUO0D
:£31T7qRIBUTNA }I0M33U UOTIEBOTUNUMOD JO ST3pow se
syde1n, ‘Iroqey °V ‘L pue ‘Axexeq °d ‘yossod L °d

_*(6L6T 1290300} _¥Ze-0z€ °*dd ‘y ‘BZ-H AITTIQeIl

~39 Uo suor3oesuely FAAI L 'AeTSp YITM jIOoM3aU B JO
uorientead A3TITIQRIToY, ‘EYRUBRL °S pue jaed L °X

*{zL6T 2unp) 8£9-099 *dd ‘g ‘DZ-WOD SUOT3
~BOTUNUUO) UO SUOT}DEBSUBIL HEEI ,'syIomlsu  193nd
-wo0 alqeiieI jo ubisop pue sisATeuy, ‘AOHTIM °*S ¥

_*{6L6T 12q030Q) g6I-£61 -dd ‘sasjanduwod
paingiajstg uo 20Ul I’83zU0D TeuorjeuId’jUI asT *2014d
«fSUY3TIObIE OYS® 03 UOTIONPOIJUT Uy, ‘bueyp 3

*{6961) s3yesnyoessey
‘puipeay ‘AolssM-uosippy ‘XIcayg ydein ‘Aiexeq g
T T

{1861 AeWw €I1-TT) Z6Z-8.Z *dd ‘Burjnduwo) jo Aloayy
ay3 uoc unysodwds WOY TIenUUY y3igi *ooiad ,‘ydeab
sbueyoxs-aT3jnys 243 I03 s3nodel MON, fIBTTTIH
*1 *9 pue ‘KetdeT *W ‘uojybiat g 4 ‘uewliisTy °d

__f{oge1 3snb
-ny) 9£g-6Z2€ *dd ‘Puissapoad TsTIeRIRd UO BDUSIIFUOD
TeuotT3eUIL]UT 0861 'o0ad ,’3iomjdu sbueyoxa~a[FInys
ayy 3oz 3nodel V, ‘uosiestel T *D pue A90H *d

o - “{9L6T Aew)
€05-96v *dd ‘g ‘gZ-D siaejnduwod Uo suoridesuely HIEAI
W 3Iom3au abueyoxa-o173Inys ay3 burisn sainpou Kiowsu
pue siossadoad u29M3eg SUOI3IDBUUODIBJUL, ‘bued *g

_*(sL6T_32queoaqa) SSTT-G¥IT *dd ‘g1 ‘¥Z-0
sI93ndwo) uo suorldesuely HIAI ,'10ssaooad  Aeaae
ue uy e3ep jo juduubiTe pue SS800Y, ‘erameT ‘H °d

S8duUaizajiayd

6v1

fo1]

[6]

(sl

(Ll

{9}

{s]

v]

(e}

{zl

[t}



* (1861 ®@ung)
snbyrjewiojul us ayoiayosd 8p oaatozexoqeT ‘Lesig,p
2I3Ud) ‘pns-g1aed 8p 83fsIdATUN  ‘GQT SyoiIayd31 Bp
310ddey ,‘II 1938welp pue aaibap uaalb yitm suydeab
abieqy, ‘yyred °9H pue ‘suIorsq *D ‘puowirsg °oJ °p

. * (1861 @unp £1) 0ZT1-LT1T °*dd ‘¢
471 S3933°7 bursssedoi1d uorjewIoOUI ,‘uUOT3ldoBUUODIB]
~-ut tosseooid 103 sydeab A3rsusp ybtH, ‘ayn *11 pue
‘uowoTos *H W ‘0®TD TT ‘T8jutld 'V ¥ ‘pueidl "3 ‘M

_°(0L6T 1squeoaqd) 91zT-¥igl °dd ‘g1 ‘61-D
s193ndulo) uUo suoijdesuely FEHAI ,‘suydeab  (y'p) 103
sanbtuyoey uot3onizsuod pasoadul, ‘YOIMIOIS ‘W ¥

* {1861 3Isnbnv sz} pyz-8gz +dd ‘bBursssdoid IaTieied
Uo B@ousisjuo) [RUOIjRUISZUT 71861 °001d ,'saang
-093TYo1e po3Ingriastp pue Tarreaed jueislol-jned
103 sorbofodoy uor3ddUUODIBRUI, ‘ueypead ¥ A

- {1861 _dunp) zyy-6cy *dd ‘9 ‘DE-D Sis3znduod
uo suoT3dESUBRI] FHAHI ,‘jIom3dU YOOIq-BurpIINg uo
1930WeTp o2TWIuTW o3 ubisaqg, ‘yoll W pue asewl K

— *(LL6T)_LPI-0¥T °dd
‘€7 ¥ so1195 ‘Aiosyl TRTIOJRUIQWOD JO TRUINOL ‘P
epwe] + IP = yV JO SUOTINTOS 3wOs ugQ, ‘weg 'H °*M *D

— *(5L6T) Zh-s¢ *dd ‘S eyiasu
~I2q1¥ ,'II sdnoabrwes orijswuwiAs JO SUOIINFTISANS
Jo uorjeziiea1 weaboid uorjewoany, ‘Aoyuniod A ‘X

_ - *(zL61 T11ady) 99e-64¢ °dd
‘y ‘TZ-D sie3ndwo) uo suoljdoesuel] JIHAI ,‘sseooe
giep pedueyus Y3Tm satiouwsu oiueuld, ‘suols *s ‘H

— — *(9¥6T) v9.i-8GL
*dd 'j ‘6p S@OUDIODS IO UOIJODS *D01g ‘uepiajsuy
83 _uaddeydsuajeM UBA 2TW3pEDY oydspuetiapaN o3[IT
~juTuoy ,‘wargqoxd Teraojzeutquos ¥, ‘ufinig sp °*H *Q

— - *(LL6T Aew) €Ly~-8SY "dd ‘g
9z7-5 sai93nduo) uo suoTjoesuURly JAAI ,‘Aeiie 108S8D
-o1doidtu  agnd-u Areulq 3091TPUT BYL, ‘9sead "D "R

*(EL6T TI3qudDd
-ag) gz-1z °dd *‘san3odejTydoay Iejndwol uo wunisoduds
Tenuuy 351 ,’sweisis 1ossepoadrzinw  bBujiuoritiaed

103 syiom3zsu uelued, ‘1ysaocdiT °L O pue 8j0H ‘¥ °17

ST

levl

[zvl

[tv]l

{o¥]

(19}

[8€]

[Lel

[9¢]

[sel

[vel

[cel

. * (9,61 Azenuer) g9-gs *dd ‘1 ‘Gz-D SI93nduod
UC BUOT30®BSUBI] HFAI ,‘TOIJUOCD PITITTAUIS Y3 TK YIOM
-38u  oburyoxa-aT3jnys v, ‘SU0O3IS °S "H pue buedT °*g

*{8L61 111dV)
62Z-£zz__*dd_ ‘8In30931Yyday I93ndwo) UO UNTISO S
Ienuuy yig °*doad ,‘sS3yIom3au  UOTIOBUUODIBIUT  AWIS
ebe3syaTnu  Jo Apnis, ‘yitws °d S pue 36815 L “H

— * (0867 UoaEW) ZZT-€TZ *dd ‘€ ‘6Z-D
$1930QUO) UO SUOT30BSURI] HIHAI ,‘SyIom3du DBuiyolIMs
adky-abueyoxd/aTIINYS U0 SBION, ‘*I[ ‘i19vied *g§ °d

* {1861 T1¥adv¥ 0¢) pns staed
8p ©31s19ATUN, T ‘STSdYL *q°ud ‘sasnatoeab suorl
~pjoJ2unu 33 soaydeiab saT suep saijsuwerd ‘Iyaed *o

__ r{1861 1oquenad) 596-096 °*dd ‘g1 ‘GE-D SI93nAWOD
UO suofjoesuUell IAAT ,‘Absjeijg uoijdsUUO)  10SSED
~-01d133ul sua7 aYyL, ‘UOWOTOS °*H "W pue IIWUIJ ‘Y ¥

* (1861 ABW) 60£-00€ °*dd ‘¢ ‘%7 WOWD .‘uoriejnduod
yo1Tesed 103 3IOM3BU STT3IVSIAA Y :S8T0ADO-pa3oaUUOD
-aqno  ayL, ‘UTWeTIINA °f pue ejeiedsid -4 ‘d

- ___ _"{1Le61 Azeniqag) 1971-£ST "dd
‘gz ‘07~D0 siejndwo) UC SUOTIORSURIL HIFI L ‘OT1FInys
ao0a31ad 8Yy3 yats burssedoad jorieieRd, ‘dU03S *S "H

* (1967 19q0300) L62-£62 "dd ‘€ MaTASH WYIS .'Buiij
~3jnys pue HBuryand Aq suorielnuiad, ‘quolod *M °S

__ _‘tuor3ed
-11qnd 103 palatuqgns {6L6T) ‘sxajznduo) uo suoiiloes

Zue1], A9 . ‘AboTodo3 uoi3zosuuodIBdjUT  10859001d13
~tow e ‘sa131adiy, ‘uinbes *H *D pue uewpoon *y¥ ‘p

*(8L6T TTed) 0TZ-10g *dd ‘SYIOM33N Suoljed
“yunuwo) 1s3ndwo) ‘uondwod jo sburipesdoid ,’jiosjasu
p2anionijs-aa13-~-J3Thw Y, ‘827 °*H pue uapiy ‘g ‘d

e “ (9961 _112d¥) $S52-£52
*dd ‘¢ ‘§T-DF sioandwo) DTUOCIFOSTHE UO SuOoIjOoESURIY
g3 4'sydeab  (y‘p) 103 ubrsep ¥, ‘uewpsTid °d 'H

. * (1861 173dV) €LZ-¥9z "dd ‘p ‘De-0 s3e3nduod
uo suojjoeEsueR1] TUAI ,‘5393ndwWodOIOTWU  JO SHIOMIDU
abieT 103 S8INJONIIS UOTILOTUNWWOD, ‘SIIIIM *d I

st

[zel

f1el

foel

[62]

§:1 4

Lzl

f[9z]

szl

vzl

[ezl

[eel

f1zl



*(€£6T) Aaysam-uosippy
‘(UoT3tP3® __puooas) swy3yIobyy _ 1ejuswepung--1
aumToA butuwuwreaboad 1s93ndwo) JO 31V YL ‘yanuy *dF °d

* (1861 TTady) seouaios 183nd
~WO0) UOSIPEW-~UTSUOOSTM JOo A3TsIaatunl  ‘LZb 31oday
TeoTUYORdL ,‘Aborodoy  uoT3OLUUODIBJUT  105S3001d13
~inu e ‘@sijiaadiyg, ‘uinbag °*H °D pue uBwpPOOH ‘¥ ‘L

* {1861 TTed) 89z-55¢ "dd ‘g ‘T SyIoM3IaN ,‘sainitiey
pajefosy 03 aunuwy syIom3aN, ‘Lstied W "V

.xowq.m.aocmw>mﬂm.wanmuﬂw
(8L6T1) 2y9 S930N 21n30971 !{Berisp-18butads ‘suydeid
JO suotijeoT1ddy pue AJoayl ur psz-Lvgz °dd ,‘sydeab
Jo A3TTTIQEIS I938WERIP UQ, ‘uTgqny °I pue UBWIIRY D

*sopig *d pue
euotey "5 &q pa3tpe (896T) 3Isadepng ‘oprey ‘peNY
‘suyde1n 3o Aao9yl uir 9¢-67 *dd ,'syaomzdu  uoil
-eotunuuos jo Liosyz sy3z jo weiqoad ¥, ‘seqoriod °*g

* (1861
yoien) _€e6g£-88¢ °dd _‘sedusios  pue suelsis uorjeu
-JOJul UO DDURIBJUOCY Tenuuy YigI °*o01d ,’‘sydeib pe
~3091TPUn jo Sseld ¥, ‘App2y¥ "W *S pue elnfes *y °3

— e s(oL61 KAew) 68y-¥8Y%
*dd ‘g8T-WOD AboTouyoal SUOTIABRDTUNWWOD UC SUOT3

-O®sSuBRl] FAHI ,*SHIOMISU  UOTILOTUNWWOD STQRI3UTNA
~ur jJo sydeab uQ, ‘sewoyy °H ‘Y pue yossod °L °*J

. __"{e961 1equsa
-ON) 09%-gsp *dd ‘971 XIo9yl 3TNOITD UO SUOTIDERSURIY
dEdI ,'SHIOA3BU 9TQRATAINS JSOoo-umnwiuiw jJo ubisep
3yL, ‘ueW3lITATY L °d pue ‘I8uaIM *d ‘2317bie3s °y

{086T_Iaqueideg) ¥,97-899T 'dd ‘6 ‘8Z-WOD
SUOTIEDTUNWWOD UQ SUOT3IEDOSURI] HAFI L“9InTTIRI SNOID
~ITew I2pun SYIOM3IBU TRIIFSIIId3 JOo A3TTIqRATAINS
3o suotrzeortdut 3s0), ‘1eddy] *H *d pu®E TTOUTH °d

PST

g9l

[29]

{19l

fog]

[66]

[8sl

{Ls]

f9s}

[ss]

*(8L6T Aaenueg)
yL-z9 °dd ‘T 43Z~W0o SUOTIEOTUNWEO) UO SUCTIOESURIL
AT . /8YIOAJSU  UOTIEDTUNUMOD butyoj ms~abessou
103 saan3joniys Teotborodol BIGRTISI UQM ‘urgqny I

*{0L6T
19qo320) _615-105 °dd 181-W0D AboToUYdS] SUOTIED
Tjunuuioy UO suojaocesueil FHAI ,’/SRIOAI8U STQRATAINS
Jo ubysep pue sysATeuv, ‘YosSTid °J "I Pue jueid °H

*(6L6T ‘I19queides) izusuiiedsaq 20uldldS§
193ndwo) A3FSI2ATUN UOTTSW-OTHaure) ‘syssys "q°ud
‘1g1a 03 Kiosyl A3fxerdwod VW ‘uosdwoylr @ D

‘{6467 Aew) sg-18 -dd_‘Buranduop
36 XIoauy suy3 uo wnisodwAs WOY TenUU¥Y Y3ITT ‘'003d
L'ISTA 103 A3rxardwod swyjz-e21y, ‘uosduwoyy ‘@ "D

. * (1861 TTady)
'y 1TE-3 si103ndwWo) UO Suofacesuell HAEI ,’s3jIOM
-32u  3JuaTIoONd, ‘TINUTA VY ‘¥ PuUB uanqysid 4 °r

* {0861 13q01dQ) TZS-V8Y
dd ‘p .N suweasA§ pue sebenbuet bufwweiboid uo
suotTloBsURIL WOV «!s193nduwode 131N, ‘233eMYOs L ‘L

. *(896T T111d¥) ¥9z-zsz °*dd 'z ‘ST WOV
843 3O Teuanol ,‘buyssaooad yarreied 103 wIOFSURIL
i1etanod 3sed ay3 Jo uorzesdepe uy, ‘ssead ‘D "M

. * (2861
yorey) gzz-61z *dd ‘¢ ‘TE-D Si83nduic) UC Suorjdes
—Uelg HaEdi . ‘uorjosuuodaajul 1osseooid  I03 sydeab
jua21eATI} dsuag, ‘uUocwWOTOS *H "W pue pueTdl ‘g ‘M

< {1861 Iaqueadag) anbijewlojul us
aydI19yddy 8p aatoieioqeT ‘Aesio_p 2I3uls) ‘pns-siaed
|p 931sasaTufn ‘eTT @yda2yosl 9p 31oddey ,‘sex1y
@1jsuelp 38 a21bop 8p sabiirp uou seydeab spuean,
‘1s3enbsind °r £ pue ‘swiordd D ‘puouwasdg "D °r

*aeadde ol ‘a19jawerp pue 22168p POXTI YITA
gydeab abieT JO SUOTIONIISUOD MBN ‘aszenbsInd *‘r *p

* (1861 12queidesg)
enbrjewiojul ude ayosIsyosy 9p oitojeicqe’ ‘Aesig,p
213u3) ‘pns-stied ap 93Isidatufl  ‘F0T SYOSIBYDSI OP
3i0ddey ,‘III J9jeuetp pue 221b63p usaib uyztm sydeib
abieqg, ‘Tyaed D pue ‘ewrora@ ‘D ‘puouwasg ‘D °r

£ST

{ys]

fes]

[zs]

[1sl

fosl

132

[8¥]

[Lv]

[9v]

[svl

vyl



