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Preface to the Series

The RIKEN BNL Research Center (RBRC) was established in April 1997 at
Brookhaven National Laboratory. It is funded by the "Rikagaku Kenkyusho'" (RIKEN,
The Institute of Physical and Chemical Research) of Japan. The Center is dedicated to the
study of strong interactions, including spin physics, lattice QCD, and RHIC physics
through the nurturing of a new generation of young physicists.

The RBRC has both a theory and experimental component. The RBRC Theory
Group and the RBRC Experimental Group consists of a total of 25-30 researchers.
Positions include the following: full time RBRC Fellow, half-time RHIC Physics Fellow,
and full-time, post-doctoral Research Associate. The RHIC Physics Fellows hold joint
appointments with RBRC and other institutions and have tenure track positions at their
respective universities or BNL. To date, RBRC has ~50 graduates of which 14 theorists
and 6 experimenters have attained tenure positions at major institutions worldwide.

Beginning in 2001 a new RIKEN Spin Program (RSP) category was implemented
at RBRC. These appointments are joint positions of RBRC and RIKEN and include the
following positions in theory and experiment: RSP Researchers, RSP Research
Associates, and Young Researchers, who are mentored by senior RBRC Scientists. A
number of RIKEN Jr. Research Associates and Visiting Scientists also contribute to the
physics program at the Center.

RBRC has an active workshop program on strong interaction physics with each
workshop focused on a specific physics problem. Each workshop speaker is encouraged to
select a few of the most important transparencies from his or her presentation,
accompanied by a page of explanation. This material is collected at the end of the
workshop by the organizer to form proceedings, which can therefore be available within a
short time. To date there are eighty-three proceeding volumes available.

A 10 teraflops RBRC QCDOC computer funded by RIKEN, Japan, was unveiled
at a dedication ceremony at BNL on May 26, 2005. This supercomputer was designed and
built by individuals from Columbia University, IBM, BNL, RBRC, and the University of
Edinburgh, with the U.S. D.O.E. Office of Science providing infrastructure support at
BNL. Physics results were reported at the RBRC QCDOC Symposium following the
dedication. QCDSP, a 0.6 teraflops parallel processor, dedicated to lattice QCD, was
begun at the Center on February 19, 1998, was completed on August 28, 1998, and was
decommissioned in 2006. It was awarded the Gordon Bell Prize for price performance in
1998.

N. P. Samios, Director
March 2007

*Work performed under the auspices of U.S.D.O.E. Contract No. DE-AC02-98CH10886.
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RBRC Scientific Review Committee Meeting
November 5-6, 2007

Brookhaven National Laboratory, Upton, NY 11973

The ninth evaluation of the RIKEN BNL Research Center (RBRC) took
place on Nov. 5-6, 2007, at Brookhaven National Laboratory. The
members of the Scientific Review Committee (SRC) were Dr. Jean-Paul
Blaizot, Dr. Wit Busza, Dr. Akira Masaike, Dr. Alfred Mueller, Dr.
Charles Young Prescott (Chair) and Dr. Akira Ukawa. We are pleased that
Dr. Yasushige Yano, the Director of the Nishina Institute of RIKEN, Japan
participated in this meeting both in informing the committee of the
activities of the Nishina Institute and the role of RBRC and as an observer
of this review.

In order to illustrate the breadth and scope of the RBRC program, each
member of the Center made a presentation on his/her research efforts. This
encompassed three major areas of investigation, theoretical, experimental
and computational physics. In addition the committee met privately with
the fellows and postdocs to ascertain their opinions and concerns.

Although the main purpose of this review is a report to RIKEN
Management (Dr. Ryoji Noyori, RIKEN President) on the health, scientific .
value, management and future prospects of the Center, the RBRC
management felt that a compendium of the scientific presentations are of
sufficient quality and interest that they warrant a wider distribution.
Therefore we have made this compilation and present it to the community
for its information and enlightenment.

We thank Brookhaven National Laboratory and the U. S. Department of
Energy for providing the facilities to hold this meeting.

N. P. Samios
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RBRC Scientific Review
Committee Meeting

RBRC Overview
Nicholas P. Samios
Nov. 5, 2007

Brookhaven National Laboratory



Activities
October 10-12, 2005
RBRC Scientific Review Committee Mtg.

BNL

Oct. 12, 2005

RBRC Proposal for 5 year extension of the
RIKEN BNL Collaboration MOU beyond

2007
Committee augmented with Nakai and Ukawa

Dec. 1, 2005
RBRC — Extension Request for RBRC

Jan. 19, 2006
Chief Scientist Assembly — RIKEN
Samios and En’yo Presentation

Wako

Jan. 2006
RIKEN Executive Director Board
Recommendation to MEXT

June 29, 2006
12th Management Steering Committee

Meeting
Video



e Jan. 15, 2007

Jan.

Jan.

T.D. Lee — Recipient of
Order of the Rising Sun

Gold & Silver Star

Tokyo
16, 2007

13th Management Steering Committee

Tokyo
16, 2007

MOE Extended 5 years — RIKEN-BNL

Concerning the collaboration on the
Spin Physics Program at RHIC

Noyori/RIKEN Aronson/BNL



) Physics: Major Inputs in 2006
Quark Matter 2006 Shanghai, China
RHIC Dominated

Plenary Talk by RBRC Personnel

Present & Past

Hatsuda
Kharzeev
Mc Lerran
) Grosse Perdekamp
Samios
Son
Wiedemann

Plenary Talks by RBRC Scientific Review Commitiee

Present & Past

Blaizot
Stoecker



Spin 2006
Kyoto, Japan
Plenary RBRC Speaker

Deshpande

Invited Parallel Session
Speakers

Bunce
Liebing
Vogelsang
Yuan

Lattice Gauge 2007

International Conference on
Lattice Gauge

Regensburg, Germany
Organized by T. Wettig
(RBRC Graduate)

Major Plenary Talk
RBRC UK Collaboration



@ RBRC Major Physics Interests

Spin Structure of the Proton

High Energy Density Matter
SQGP

Color Glass Condensate

Critical Point

Lattice Gauge Calculation
QCDOC; Domain Wall Fermions

Major Result for Run 6 Spin
o Spin Content of the Proton
Gluon Contribution AG
Plot x2 vs AG
R&D Next Lattice Gauge Computer |
Columbia, IBM, RIKEN, UK
Hired Post doc

Computing: World Ranking LINPAC
Year QCDOC(8Tf) NY Blue (100Tf)

2006 152 3
@007 398 5
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RBRC

Director Emeritus T.D. Lee
irector N.P. Samios

Associate Director H. En’yo

Theory Group Leader L. Mc Lerran
Deputy Group Leader A. Baltz

Experimental Group Leader H. En'yo
Deputy Group Leader G. Bunce

Theory Advisory Committee
L. Mc Lerran (Chair)
A. Baltz
| M. Creutz
® F. Karsch
M. Gyulassy
R. Pisarski

Experimental Advisory Committee
A. Masaike |
K. Imai
Y. Makdisi

QCDOC Advisory Committee

M. Creutz (Chair)
R. Pisarski

S. Aoki
o
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Personnel

Granted Tenure Since Last Meeting
.T heory

S. Jean

S. Bass

Experiment

D. Fields

M. Grosse Perdekamp

New Appointments (Fellows)
D. Molnar

K. Tuchin

U. Wiedemann

S. Aoki

Y. Aoki

R. Fries

C. Lunardini
. Teaney
. Yuan

Graduates to Tenure Track Positions
C. Dawson

W. Xie

T. lzibuchi

K. Fukushima

New RBRC Postdocs
A. Mocsy

P. Liebing

C. Marquet

A. Lichtl

T. Ishikawa

Mc.Gill
Duke

U. of New Mexico
U. of lllinois

Purdue
lowa Sate

Stony Brook 1/06 —

Tenure CERN
Tsukuba

BNL

Texas A&M
Arizona State
Stony Brook
LBNL

U. of Virginia
Purdue
Kanizawa
Kyoto

9/05
9/05
6/06

8/06
8/06
10/06
10/07
10/07
10/07

10/05
1/06

10/06
10/06
10/06



Outstanding Junior Investigator Awards

RBRC

2000
2001
2001

2002
2003

2005
2007

2007

D. Son
M. Stephanov

U. van Kolck

T. Schaefer
S. Bass

T. Blum

K. Orgenos

(William & May)

(RBRC/RA
10/2000 — 8/2003)

D. Teaney

Arkansas/Stony Brook
(RBRC Fellow

10/7 — present)
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Workshops

)« Dec. 12-14, 2005
Heavy Flavor Production and

Hot/Dense Quark matter
Akiba, Huang,
Rapp, Tuchin, Xie

» Feb. 24-26, 2006
Parton Orbital Momentum
Bunce, Fields, Vogelsang

« March 9, 10, 2006
Can we discover the QCD
Critical Point at RHIC?

| Ludlam, Mc Lerran
)}« June 18-23, 2006

RHIC Physics in the Context of the
Standard Model

Deshpande, Kharzeev,
Venugopalan, Vogelsang

RBRC Reunion
Talks by RBRC Alumni, Present

Staff, and other Distinguished
Physicists
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July 31 — Aug. 2, 2006
QCD in Extreme Conditions

Datta, Pisarski, Petreczky,
Schmidt

March 15-17, 2007
Domain Wall Fermions at Ten Years
Blum, Soni

Aug. 26-27, 2007
Parity Violating Spin Asymmetry at
RHIC-BNL
- Grosse Perdekamp, Surrow,
Vogelsang

Oct. 8, 2007
Global Analysis of Polarized Partons
Distributions in the RHIC Era
Deshpande, Vogelsang |

Volumes 78-86
Four Workshops in Planning Stage

Oct. — Dec, 2006

Joint Doctoral Training Program
ECT and RBRC
Trento, ltaly
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Other:
Publications:

Theory: 124
Experimental: 50

Seminars:

Weekly

Tuesday Spin

Wednesday Joint RBRC/BNL-HE
' Thursday RBRC Lunch

Presentation by
RBRC Physicists

Friday Joint RBRC/BNL-NP



o Looking Ahead

Proton Spin: Complicated
AG, Angular Momentum
500 Gev, W'S
Hire 3-4 Physicists

Heavy lons: d-A  Colored Glass Condensate
AA  Heavy Flavors

Direct Photons

® | Critical Point
RHIC Il Higher Luminosity
Stochastic Cooling
eRHIC polarized cP
| eA

Computing Utilizing: QCDOC
New York Blue
R&D Next Computer

33



34






36






38




39



'u0104d 2y} Ul BjUdWOWL
uon|3 Jo aSues a51e] € 1040 uonezLEjOd

uon[3 oy Jo stuawainseaw as1oa1d uojiad 0) —
"WINJUWoW Je[ngue

[£11G10 WO} UOIINGLIIu0d oY) 9JeINSIAUL 0] —
‘urds uojoxd oy

——— 01 syJenbnue Jo uonnqIUO oY) AeLSNSIAUI 0] —

b S B g . . - wire om porrdd NOIN Mau ST [

wD=EOV. «~P18,, .0=OV. wOr=BV,,

Amupujiesd 9UNQ

BEGE rOLO-Ne-dey guny oL

‘Poysijdwoooe udaq Sey 2A1091qo siy |

‘uojoxd ay3 ur uonezrejod uon|3d
10U} JO STUDLUDINSBIW JANISUIS IS A1) el 0] —
i ‘ST e uoload 2y Jo
amonns uids ayy aqoid 03 sjo0y oy aredard 01 —
uoIjBIOQR]|09

NTIRI-ING 2y pue weidoxd urds
SR oW JO 95818 1811] o3 I 2AN02[G0

40



VSN ‘pueis| Bug
404rINg

(neam/sedelngxgo002

3

TING PUE NIMIY uaa

{edejpg=ase0) 'gopoz=ade)}) edej eipaw B

) 08s/gN0Z~ M1 Aq Bulpues

0as/gN09~

: YIOMIBN
mjaq 1ejsuel) ejeq

ueder ‘oxem
r-02 N3y

<
-

.
>

MHOMLIN

 AMOLVNOEVT TYNOILVN.

NINTHNO0HS

-

d 31 N3 D

NIH

SIN

41



ﬂm_o_&ﬂ ocm_

SaIN}isuj 09 ‘suoijen G|

Juawadxy XINIHd

42



T 9002/ | G002ATT | v00ZAdr | €004/r | 200ZAdr | T00ZaAT

SRS e e 5 3 SRR SRR S

ol

(%uonez.eiod

JoquInN itd
0584 008 0541 0094 056
o e y

W o T o = w,_.".,__

oz

b

1]

: B G e

i OF

0s

pELi i

i i Illai'

o
g
=
o &
8
5

I31S9(] UONBZIe[0g | 2
i og =
d

| [z282 - teci#111d] (3n1g) uopezueiO

i

B

43



Roger Stoutenburgh poieezoe

R

SyusWaINse
aaey am ‘4
SIELY!

00U AR §OHY
3 oIy g

e 2I1aym ‘uoisial( J1suldep

‘NIMIY Aq pepuny sem ayeus Mmeu au) ‘uadepr u| Auedwo?) jeubep [eu
Sunonpuodiadng ayy uy dn 33s

-IBQ oueNEy 81 A NG "NIMIY JO BINWEYHO OUyBSEI U3IM JoubBL
ey peubsep oym 'ABojouyde) Jo eysU| 0ANOL ey} Jo ousyey ISTI SEM Joudews afeus YL
[edunp | jeuBe L #3RUS URLISGIS |BI||9Y ULIEM MaU 8L} L3[M Painiaid £ 1301 JO pus ayj je 'INg
0] ﬂﬁ.—t}-—@ﬁ SEM uvﬂ.—WEE vn—a—.:
‘Aeydepy pres ,‘awp) prodal
uj 3onpoid jeuyy ay) peonposd
pue paudisap NIDIRI ‘UYL,
‘sadejuespe
-S|p 33430 pey Ing ‘uopezie]
-od pajowoid osje Yojym ‘s$HY
sy} uj jaudew ayeus jepiou
-aj0s 19pjo 3y adejdal pjnom
I "DIHY fupjus s10y3q Bup
SOV 3yl punole pajersfpaode syoudew ayy ‘uedef ur Aued
suojoid pazpejod jo weaq ayy  -WwoD JpuBe N [RUIBE() oUeYE],
se saoueuosel Sunjdnod ura1y  ayj 4q3fing pue ‘ABojourdag jo G '] RADY Y) YFDCY) sjoaeT)
vonezpejodap oY) IzJWUIW  IMPSU] 0ANOL, 3 Jo oueye] 31 $& Weaq A jo uonenpun
o) paroadxa sem ayeus [eoyay  fedun( pue NN Jo eInwey  FAAPUS Ap WAL SWEL
mau ayp ‘yeus sy) Suipjing  onyesely Aq paudisaq (soyy M 1ad woudew oyeus
Jup =  BEedy
 suojolg pazupfod
Wous mounj 0] 139

 oyeus 30 eapt (FUIBEO BUL
Jaudew st} 3O HH0 ‘FUs|M

d Juaiad 0§
aedq DV

¥00g T ludy Il 'ON - 85 “IOA

AMOLVEOEVT TYNOILVN : - 0 : m
NAINTHNOOHS
& o _ i

-

44



(%€9)
%18

(%06)
%0L

el e ocuv__._

1esy [

oynseH 'y

nieqej |

IyseAegoy ‘H

3o

ep®I0 ‘H

yoILoAD) Y

o | 'H

pewJo |

IyoIeioA S

Jesney P

oy ‘1L

ofo] 'r

IYSIUYO H

QeI

ejeqemey |

JHNNIL

03em

(%9L)
%16

Jossep "4

X04 'g

o

epe0

pawa |

ol

PM X

- 030D ‘A

BNy "N

1yonouuuip 'Q

ejouBy ‘W

lleme)y g

pisaojizeg 'Y

Spiel4 '3 °d

epuedyse( 'y

dweyspied ‘W

yoed |
aJnua |
?
JUNN3IL

od8y

*o‘:.__:o 1L

dNVN

MON

45



DAY ‘oyndewe " A ‘ereqifey
‘PN’ “0IOWHYONS | 'K
‘ueH Y ‘nyjeare(q ‘nsjerey] ‘oygy|

Ll ooy emseres 1 ouepeny Juspm§ 1HS
¢ eAIoRH" [ “01eS'H SOISATJ o1
N 2qosT' I, ‘1yongeioy" L, QIYMISTI 20PISOd
0 epeyO'H ‘oryng A ‘Bmeg0 HE
ku mw @ ‘ereyrwiey’N ‘eremingy ‘mol H DIHY 1€ 00PIsod
N oueyep folorr 1SOd 2INnuaJ,
{, VIO

Jo angiy

SOWIBN

uonen)s JuaLIn))

46



vl

313

A48

V101l

oAR4

coolilie

noAoL

0304

LNIANLS

0o |||

——TPTEPPAS

1o |

i i i ¥

QIYMIS[T Ul
OYBA\ UL 9]
INY Ul 77

_:. Al

ainuel |

OYEM

L

od |8 || ||

Jdoy
0.i80STY

BumsiA |

dSH

- vd

mojje

TNg | o5

OMEM

URUpy

653

)

uo] AABOH

ulas

adA|

uonelly

47



0 . (N eqnynsy)
DAL M Aa BUIHYSOIIH) EPIINQ "I (04O, (1) IYINBEWE X "X ‘SUIPMS VUL MIN
(dopisod 03 syuapmys) 99, [Lidy ul sn urof emesoanyf DEA
(s0pysod 03 sjuapnis) 9¢, [rady ut sn urof eAruryd| 04y

«PIEMY SISAY |, SOV/DIHY., 0] PIpIesy «

(iiAV.LS) 20pISOd TTNE 0) PAAOUI UBY ], «
@cwumem 0} E:oﬁﬁmv c? [udy ur sopysod NI AWEIAQ BPBY() IWOAIH

EoEmcn 03 JU3pNIS) L0, 1 3< UL MOJ|9J [B10320D [B1AdS dWIEII( BMBTO |, NYBURIA|

~ (dopysod 0) Eowﬁmv 9(. [1dy Ul MO[[3) [£10300D [BI3dS AUIBIIQ OB IYSO X
(pajouioad “yy W04)) BPEY() 2NSUIY MO[[D] AMIN
Eea SurAgd Inq) JUIQRI BRINEJ ‘DU Ul VI MIN

(dopysod 03 u__._o_“.:wm_v.c%xch.bamzu 0) paAoul Iyongedof] vwnye |
(2anud) 03 s0p3sod) 9(, YaaeA ul AN 01 pasoui ofoy tlunp

~ (s0pysod 03 20pysod ) 9(), YR\ UI )-BUILSOIIF] 0) PIAOW ILIO], BSIH

(3a133.1) 9(), "AIU[] IJEIS QUABAA 0) PIAOUI AOYAY JIWIPBIA

(3sod 2unudjy 03 ) dureopaad "I\l

Gmeg MOB.I) 2ANUI} 03 MO[[9:1) Il P °X

?.E:uu 0} P::_Sv 9(), YIIRJA] Ul (]-0J0AY] 0} PIAOJA EPIUE], IYSOATY]
(yuny peagy) 9¢. ISnsny Ul AVD-"ING 03 PIAoUl eANWEeN() 0NYBsSBA

NN A

A A A A A

48



(:A®9 1=0)
! G'0

ASHO
iV

—______“q

ﬁ

Aeuyujaid -9
$65€'¥0L0-xo-dey :g

Aeuiun

«O=0V., uPI$u W0=OV.

4
§

Papnjoul
sonuELeIUN
i@oaioay] oN

SEov-
ASHO
~ koo

o

A

uuewens i pue Suesji@Son Aq 21D

T4

preauo} yred ayp pue XINHHd WOLy $1[Nsal U203y
~ :u0j01d oy ur urds suonyn

—aopuedysa(] Aeyqy

==

ath

PR U
Ayaimaadun SRR 4400

P

435018 2 1 B B PR

—
ARand ABOT GUNY st
ASEUTALY ADDT) GUITY g

Y

| pepnioul jou 810140 Buyjeag

1

5 7 . 5 5 A P 8 B

: guny U pasn
senea uopezUE|Od SUljUQ

o B Bt 4 e 5

4

(10118 Buyeos %0p) guny = -

(40.10 Buyjeas %y 6) GUNy .

i o B

0 1

Areujujod XINFHd

49



[—eqRV Bninsex
d—arX oM

_ mduy so1sKyq s1 pue 10300313(] 2ue[d uonoeay XINIH

__mcovoo: _

- dpy [panatody )

"BIP

onauny SU0)
)L JO ATIAOISI(q

| apwioE)

I12)2WLIO[B)
U0)SIJ UONJA]

| dweaapaad v}

(Ajisa9ASURA], 10)

wnjudauou
Jgngue

etk

papuedx? d8uea x

~ I9jpuILIo[E)
U0 ISON

m/

\.\‘
" [leme

E

3

A
Surqary °d

EPBAOD )

D7 Is192.1d

Jno paddew (x)op

S)UQUIDANSEIN
- MON PHOAM

| aeppwnioe)

U0soq A\

pojeaedos poaepy
uoneziejod
yienb-nue

- SJUdWWO))

._ _mia?-wmao _

SIISAY ]

50



S

zg%'

o _
- o
- =
S
x
U O
QI

—o— CPU (unit)
-m— CPU (GHZz)




SHIRWAY

‘pajyeadajug

uidg

wersord A9900s d91duo) 1-4d997 L0 | 00S (] €107
sarsAyd 4 1-4d997 L0 | 008 01 (40114
(sonupyuod ewwred ya0.41p) sorsAyd 4
P239[d w109 .19)9WLIO[BI JU0I ISON -4d99z L0 00S 01 1102
pajd duwrod apeaddn 193311) uonyy -qdos1 L0 00S S |
weadoad A9 9391dwo) -qdse L0 007 S 0107
J0393)9P X9)I9A MU YIIM Brrwes JII( -adogy L0 002 01 600¢
unx A9 00S 1eis Aepy
eurues 10a.a1(q -qdgs L0 007 01 8007
wd[qoxd j28pnq ajeunyoyun
0) anp uni urds oN 0 L00T
Ayisourmn’y (A99) | syPaMm
od | HAD AAr

52



"uoijeindwod pue Buipueisiapun alinbay
ipeuUIMLIBIUI SBNSSI ||V

XUyew MO Jo s1sa )
¢lopow piepuels ay} puokaq saisAyd ay) st 1eym

BWSE|d UON|H) Yenp) < Janep JesjpnN
NG Ul Janew Bunoessyul ABuoss Jo Joineyaq ayl SI JTeUM

$1UBWwauljuod pue ssew aonpoid gHD JO SuoljorIBIUI [BIUSWEPUN) OP MOH

¢, S1UBNJISUOD |[BlUBWEPUN} WOJ) epew sajoited Bunoriaiul AjBuoss ale moH

dDD pue suoioeisiu] buoas
Jolue) TNG-NIMIY e saisAud [eonel1o0ey |

53



¢

L0151
10} BuiyiAien
ABojouswouayd D|HY

BWISE|J UON|Y) YJenp) pue 8)esuspuo)) SSejr) 10|09

OHT pue J|HY e dO0D aAljeqiniiad
suolnouny uoinguisip uon|b pue yenp
uids jo uibuQ
SuoJpeH JO ailnjonis

Ja)ew dluolpey pue 4o Jo seiuadoid
XLFeW NMO

suoJpey JO SJUsWa|d XUjeW pue Sassey

A1oay | abnexr) someT
18]JUa) TNG-N3IMIY Ul slsalaju| JUsliny

54



solweuApowsay] o0
sjuaswa|e xuyew Abileus moT
yienbejuad se yons ‘sejels oluoipey 1308 Jo eJjoads
sAeoop uoey ul uoleoIA 4D
sejoiped Bunoeisiul AjBuouls ul suonoeialul Yeam ay |

(ubanquip3 pue 30Q :bunesado pue }jing
aulyoeWw Jayjo om]) "D0gOD bunesado mou ate pue }|ing 8AeH

OHgy 1e Alosyl
abnen) aone Jo S|eor) pue sjuswysijdwoody
o ®

55



wesboud 1abie| ul sessas0.d piey purisiepun
Sjuswiiadxe HIHY wodj uids uon|b 1oe.1xg

S|eon)

dd pazuejod pue g|q ul seldwwAse uids ajbulg
suoljewwnsal uonib Jos aOO

(Juswainseaw
uids uon|b) X uoid<-d ewweb pue dd ui AppwwAse uids OIN

56

DIHY 1e sisA[eue 10} ASHO pasn

dd pue yp ‘uol
AABBY Ul pasn suoouNn) 81NJoNJIS pJepuUR]S JO 18S auo padojaaa

suonoun4 ainonis ulds ASHY padojane(
:SJUBWIBABIYOY

dO0D °Aljeqinuad pue
ulds Jo Apnis ul sjeox) pue sjuswysijdwoody



nwi Abisue ybiy syl ‘goo ul sajdiound isi1) WoJ) puelsiapun
ooua10s as10aid e ol Jeyew Ausuap ABiaus ybiy jo Apnis uing

:S|eon)

uopnjond =
jo sabejs Aliea pue suois||j0o uol Areay ul SUOIIIPUOD |eljiul POoIsIapun

ajesuUspuUO ) SSE|K) 10j0)) X |lews e Japew jo Aloay) e padojanaq

450D 0] uone|al pue suois!|joo uol Aneay
u1 peonpoid ajoiued Jo suonnguisip Jo suoneindwod p-¢ 818|dwod

:Sjuswysl|dwoooy

lane Alisua(
ABiau3 ybiH Jo ApniS ul s|eox) pue sjuswysijdwoooy



a|doad BunoA 10} aisydsowye aaioddng

yos.iey Jopun dno.ib Aiosy) abneb aome] INg MeN
Juswinadxs pue Aloay}

ul }seJaiul Buodis TNg 18 dN pue 43H yioq U

yooig Auois ‘eiquinjod “INg
:sdnoub Aloay) buonsg

00ddo0
OIHd

£, 0D Apnig 0} 80e|d POo0YH B TNg SI Aum

58



aaniwwo) Alosinpy A1oay] ui uonedidiied
NHgy aJem uejedobnuap pue Asdzieyy
dnoib | N yum uoieioqe|joo buons

soisAud OIHY

d3H ul ueweni] AueT
NHgy sem Bues|aboA

@ood pue uidg

yoofoid QVQIOS
Zinaln pue |uos
dnoib ao113e| JO peay SI yosiey
Ajnoe4 Jowunp se Bunp sey IN
108l01d QHgY-elquin|o uior

Aiosy| abnex) adije] pue DOJND
suolje|ay

59



Binqsuaboay ‘Bmepa "L
NH3D ‘uuewspisp ‘N
NG ‘Buesjabop "M
BUOZLIY ‘YO|0Y UBA N
INgG ‘uejedobnusp 'Y
uolbuiysepn ‘uos ‘g
sioul||| ‘Aoueydals ‘W
euljoIe) 'N ‘18jeeyods |
0Ax0] ‘feses ‘s
unpjuelq ‘exqyosiy ‘a
V10N ‘Ojusasny| 'y
ING ‘A8dzieyy g
DO "Uodr 'S
1yOOY ‘epl| M
plaje|elg Uexepog ‘g
a)nQ ‘sseg 'S

:S9]eNpe.JL) painus |

INGT ‘UenA " 8
yooug Auois ‘Asues ] 'Q
8]elS BuOZlY ‘lulpJeun ')

:SMmo||e4 A10ay| mapN

9je1S emo| .cfoﬁ M
NG ‘Azosned 'd
anpind “Jeu|joiN '

INRY Sexa] ‘Seld 'Y

(emezeue))) lyongnz| "

60

1N21108UU0) ‘wnig "1
(ING) ‘Dlov "A
(egmins1) Moy 'S
:SMo||84 Aloay] waun)
saiwwon Alosianpy Aloay] Ag peaoidde aq isniy
sajeplpued s109|8s Alsianiun

~Arejes Jead olwapede JO g/ sAed Alsianiun

(A1oay] ) weiboid smojie4 Alisiaaiun INgG-OHgY



I DIHY e SalleA0osIgQ MBN
€ 981esuspuo) Sse|) 10j0D
¥ AO0 pue soisAyd uoipeH
£ uolBINWIS JusAg pue solweuApolpAH ‘mojd
¥ DIHY 1e S8ssad0id pJeH pue sier
¢ a0 Abisuz ybiH
g euwise|d uon|n V_EJO
| | Bunndwo pue aoijeT
6€ QDD "Wad pue uidg
sl9sodoud ay} Jo auo sk siaquisl DYHgY Ue aAey 1SN
'1S8481Ul JO Sseale 0] pajejal soidoy Jo abelanod paseq peoig

:sdoys)Jop

61



(eome) (ebpuqwe)) ayebuipy ‘N
(eomme) (Arepy pue welipn) soulbio "0

(099 ‘ABojouswiousyd DIHY) (‘' oMol) 4 "H

(099 ‘“ABojouswiousyd OIHY) (‘N eIdY) BleN “A
(e01e7) (‘N 0o L) feses 'S
(099) (,eqnyns]) eneH IUsoA

(DHD ‘AlAnonpuooladng 10j0D) (emednA) euwiysnyng y
(ABojouswiousyd DIHY) (0A¥01) ouediH " |

(090) (3M) eInEl "M
:sa|dwex3 Jusdey

:sqor Ajjnoe4 Ajnoe) paAiadal aAey oym soopisod Alosyl DHgY

62



Theory Presentations



64



1002200(2002)06 NeT1A8Y sAud
epnsjeH ‘1 pue lys| ‘N
U}im uolleloge|joo ul ¥JoMm 8y} uo pasegd

BqnNYNS| JO AJISIaAIUN puUe J8Jud)) yoJeasay NG udiiy
MO|[e4 DHdd
Moy eAuls

dno aome
WOJ} 8210} Jes|oNN

65



Ly oziid [9qON 6161

L s215Ayd JO aINIsY|
A wl — N mu:uE<o£§um::mum

SUOSB|ONU USaM]aq
(sejoied [enuin) jo abueyoxa A__”v 9040} Jes|onu ay |
SUOSsall emednA 'H GEBL

(8240} JE8|ONU 8y | )SUOBIDNN UBBM]BQ 9210

66



'8¢ (G6,)1.6D Aoy 'sAyd “|e 18 eBULIp QLAY
'0662(16,)67D Aoy 'sAud “|e 1o SY0IS gepleY

L00¥20(10,)£90D Aoy sAud

'IPIBIYOBI :uuog

’ v_‘_msv S'C [4 Sl l S0 0
(DY) 8409 aAIs|ndal L [ - ]
- 4 00L-
ued abues yoys  I]] meMm H
98URYOXD Ly, e e 1o
a8ueyoxe m ‘d ‘o I <.
i n =
Hed abues wnipsy ] ] =
aloo 001 .W..
aAIs|nda | M
(d3do) | | m
|lenuajod abueyoxse uold suo [ - 00¢
ped obues buoq T [ jeuueyo Og, H
I (R W SN NN N SN SN NN SN SN NN NG NN NN U SN SN S | R B B | OOM
y
_m_acmwoa uo9|oNuU-uos|onu UILpPOoN
[ ® | ®




|

117

i

uoiso|dxa

eAoutadns /

Yo d

NTR

¢, ulejdxe ueds QOO 9o1e

'soIsAyd JesjonN ul wisjqoud |eluswepun) jsow ay |, 0y Jo uibup

Jeys uoJjnau

\

191onu jo Ajljigess

\

9100 aAIs|ndal Jo aoueuodw

68



e~ ()
(}F50 — )
- _
se reryuajod © 108IIXd ‘¢
sseupompel Uk _op (x)3h = (x)qH[(x) +0 |

A~

uoryenbs 103UIpOIdg YSnoayy [erjuejod e auyap ‘g

A310u0 M (X)ddh  uorjouny oavM , 99e[NO[Rd puR dUYIP T

>mmm._m5
® HOg O ®

69



IGe  (1=8)301dU]

061 (0=8)1016uIS

(Mead sdoj41€°/G) MIAM @ J/eus anig

(Juos 000T) APIN GEL = *w
(Juod 0002) APIN LTS = *w ‘(Juod 000Z)APIN 0LE = “wt

sassew yienb ¢ e

uoljoe yienb UOS|INN e

H(W§ ¥'¥) :0zis [eoisAyd « ssew uosaw d wouy Wy /L' 0= e

901)1e| ,2¢ uo (payouanb)/ g=¢g je uonoe abneb spenbe|d e

S|IE}op UOHBINWIS

70



848y pazijew.ou

y
. —— 'S
I T om

o
o
°

@
K}
»
®
*

0
m ’
ﬁv
e
*a

I 1

uois|ndal

-
ne®
.

:::::
--------------------
nnnnnn
.....
.....
aaaaa
. u
* ®
»* Ty
* .
. v

e 9

uonoele

-
»
.
e
-
------
-
.....

®
o?

-------------
N
Ty
ey
0
-

R
*
o
.

9=""1—1
@O €50~ Mw

uoRoYy SAEM NN

0°0

¢°0

7°0

(1)) uoT3zouny sAeM NN

71



APD wm ~ WA €60~ T:m% I ®

0°¢

02

00T

2]

0PI ~ — w._m:cwwoa EMBM)NA

007

s, q o0¢

A Y
05
" 005

N TUTTI s & 1009

9="1—1
APD €40~ “w

| 8100 aAIs|ndal Buou)s

s|enuajod |esjuad (8Anoala) NN

(x)°A

[ AW ]




aoue)sIp a)elpawiajul Je uonoeie Jabuodis sl e

SoUe)SIp Loys e 8109 aAls|ndal Jabuoss

SoSeo.I0op ssew yienb se

[wy] x
0°¢ ¢°'1 0°T G°0 0°0
I 1 — I 1 | I — ] 1 1 L] — 1 1 L] — | 1 1 1
e 2 e e s n i enesctfeiereercasifiacnen *.!i‘.o.;.*.ll* ” ‘ ....O
"~ 0°z ST 0°T S0 ..
- [ T rrrr[rrri _ T ....._..._ | L i 0G6- 6..... - -
s
- [ (] i i >
I s TN ] . o
LT bxt”:m-qm lm.- m .w w %:::-.:::i-t n'._‘h_.--....:_.-o.-.j o 'Q = m \_..IJ...
n = . .« 00§ _
_ g - : : =
- x * —4 069 : T o
L ” X - .U 1 .
L T - 7 % .
b ASBNWNZE N.ﬂan“ . - 00T ...... .”.H
" —e— ADWLZG="UW - 0
L [ | _ L1 ..D.WEO-N.M .ph_..ﬁ_ L1 1 1 _ L 1 1 ] Om.ﬂ m.—” B OOOH
SR T N S T S TR AN T TN R T N T R L 4 1

\CWC_E__w._n_

.Oocovcoam_u SSew YJEgD

73



Jenusjod, uonOUN} SABAN
(wy) «
0¢ Gl 0t G0 00 (wy)
a : S 00} :
0¢ Gl 0l G0 00 o _ .
[ ' T _ ] - 1002 -
} - ﬁﬁﬁﬁ - 00¢€ - ..
W&H-E.Mﬂ.mnm-m ................ l@ﬁﬂ ........... -l o Oo.v Py L
| = | = 5 f
3 o . . 00S < :
o = 1 og 009 L 0y:00)s-0W
- .80l|s-aWwll o [
| OL:eons-awn R 00/ . _
- B I¢e : o e e FrEE L
= = wp T
o ook 4006 L N
EpNSieH ‘DoYy ‘1YS| ‘einwisN = N Ji

SGUI0OG 17 pUT SjB8

SjusWILIBdXe WOoJ) UOIJELWLIOUI OU JSOWY

uolnoelsayul (uosadAH)uospnN-uotadAH :uoneolddy

74



TR oo
B ' . : 00 o 4 010

0¢ Gl 0t G0 Pl
- T U T ™ ] G00- .O...!. e 020
- | ] ~ *0g0
[ x ] .
i Hﬂﬂmﬂﬂﬂﬂ_ﬁ.mﬁmﬂs # 4 000 4 00
i . 1050
- [ 'S¢ - ] 1 090
| [ 0}:821|s-aw} = G600 1 os0
TR
L[ —e— ABWLLE= W - 1 080
e SO EE RPN oo
Lo
S'e

Aleuiwidid

(A®D) A

S

= N I

aouspuadap ssew ylenpd

(wy) 4
0¢ G 0l G0 00
.....l....L.o..c...L..f.o..F._.o...a_...r.j._.. .100.0

0z S+ 0L G0 00

_ ) S00- ¥ 1 0z20
, . T 40€0
[ =¥ “ has .
CESNENE T T uw 1000 e 1000
[ . = ] 4 050
. o5 3 * T 090
L 1 5o1IS-5UI = 1500 .
- 0}:001|S-aW) = 1020
L y 3 - o
| —— >m_>_hhmnu§ - 4 080
F ey ] S="ul y
el S\ o WU FY oot

(A8D) A

75



0°0
40

. 4 00T
: &
” /. { ooz =
” ._.. lT.lA\
; ] =
a v <
A § 05 B
” dado © : ° 3
”. H . 00§
[ . = _OWH L 1 Y

L
TR T [ SR SHN SR T | PR T T

—— oot $00°

j suibaqg mou

ano aame| Buisn saisAyd Jesjonu jo eis Mo

asoiln e

uonejodeJixa wWNNURUOD ¢

uonejodesixa [eJIYd e

Op 03 JABY ||IM 3M ‘BSUNOD JO

76



VSN ‘€L6TT AN ‘uojdp) ‘wjue) yoressoy NG NAMIY;
uedep ‘1080-G0¢ L{eIeq] “eqnNs], ‘SOIpN}S PaduBAPY JO A}ISISAIU() 9jenpeIy) lepuayog ‘justnireds(] sOSAYJ,
weder ‘7080-G0¢ P{eIeql ‘BqMYNST, ‘MHM ‘SSIPNIS I8SPNN PUB SR “ISU],

"QUWIN[OA 901} PU® SOLI}PWIWIAS [BIIYD pUR IOARJ :SUOIB[NO[ED INJONIIS UOI[ONU JOAS 189¢]

o ‘unpg wo, ‘B{eseg 1YIoYS ‘ur Usp\-ASnY ‘Bjezeuwrex yseye], Aq pejenores
oIe 989} SUOTOUN] SINJONI)S UOSONU JO SJUGUIOUI JSOMO[ SUIOS PUB S10308] ULIO} I0300A0SI 310dol om SIS[]

'G00°0 PUB T0°0 ‘20°0 ‘€00 = PP W 0’ = DI @
‘T = Sy ‘sjTenb (JAA) SUOTWLIS] [[BAA-UTRUWIO(] ®
| ‘o1z = ¢ ‘uonor ones nyesem] e
‘9T X T€ X 9T 9T X 79 X ¢fg @
”anOQD@ wdﬁ.mg Sojquiesuo JM —@Oﬂaﬁmﬂ\mﬁ ouI10S @@OS@OHQ SuoIr38.10qerjoo QO@MD Pu® Hdy

2007 ‘G IoqUIDAON ‘MOIAY DYIJULIOG I9jue)) Yoreasay TNI-NAMIH
[noryeIoqe[odIeul S AOOMN PUB DAY 11 BIO MUILSYS

SUOTULIO] [[BM-UTERTIOP [BOTWRUAD T + ¢ = /A7 J}M QINJONI)S UOS[ONN

77



'APD GT'T PUB 2Z'T ‘68T ‘GG'T = Nw ‘A9D) €0 pPu® ZF'0 ‘950 'L9°0 = “w e

>E\mma
I'T 1T 60 80 LO 90 S0 ¥#0 ¢0 CTO 10 O
H_:;::_.__ﬂ_______:__4__ﬁ_:_________:H___:_.:‘H.Hﬁ
w juowradxo m - -
- * 3
] =
- Jv1 A &
- 1 B
C = <
: OI=S[ YT EI'T=¢ o
— |
: OI=SI 91 €1'2=¢ o
2 8=sIzL0=¢ga e
- 8=SI¥9L0=¢ga o |91
: g=si¢rg=¢ =
m.__n——___m________________—_ wHWﬁN.N”a n

'syun 901e| ut ¢00"0+(1)GE0°0 St SSBW 9FURIS [BISAY]
‘o(ug()pLg) st ownjoa [estsAyd 10 ‘A (7)€L T = (D JOIND 01}4e] e

9)BUII)S9 oM SISSBUI 37 pu® _7§ WOIL] .Amvmﬁmoo.o = DIFIPINyy sseul [BNPISeY



(S dlproshut|s ‘d)
10 P9(1) epuoxd ose Aewr yorym ‘Suex-[pi pue udg/HIHY Ul reedde suorpuny oInjonIls oures oy ], e

G[e0 =% (N— =S 'd -b=ayum
~ (02 + (O )
; o b
1 @ME A P~ ;mv A a iv + (0" aviﬁ bp T v = (c0 %) fam M poTEIOAUN —
[

v Q@be‘;iw@ = AN@ ﬁm‘\.v_ai\s ”UQNMHEOQ -

N
X X L

car @

\Ehiwll =
N@

Ly

aty/M T+ (i M = M
{art} (2] " Vv

SId e

[4

9 2]
/

(wdg/DIHY @:5, sBu191ye0s o1se[PUl dosp Ul PaInsesul 8k SUOIIIUN] SINJONIS UOSINN

"SJUSLIND I0JODA [RIXE PUR I0DIA 10799081 918 PSLAp — nSLAn = "y pue p"Ap — nAn = "4 aloum
[ % [ 9I' p=L7AD V pue p Ap A 9194
I |(,b)d DL + (B O] = (d](0)"y|d)
I [Nwg /(b)eg Do + (b)) 2 = (d|(0)"Ald)

:SUIMO[[0] 9]} UI PUYOp dIe SI008] ULI0} I033A0SI 9,

79



utdg OIHY pue Sueg -[[pi(] pozirejod Aq popuoid aq Aewr yorym (7)P¢(, x) st os e
‘g101810d0 (D0 UIE}180 JO SJUSWIS[® XLIJRW UodoNU premio axe (r)¥p pue (1)PV( x) ‘(M)°(,x) e

‘(oaryequnyed) sjuSIOIJe0d UOS[IAN OUj dIe o pue ‘12 @ ‘1D e

(D10 +[)94,) (18 °0/ ;1) [og — ()ip (()8*,0/ Tl X % = (o 'x)B,ap g
‘n=h

(OIO + (P9 () (B o/ )5 X = (b a)b,zap Yz
‘n=f

GOIO + (M%) (6 D/ 0 X = (o2, wop
p‘n=>b

(O/0 + (M)(2) (6 /)i X = (02 _22p [T

:90133B] 9} UO J[(ISSA00R 9IR SUOIJOUNJ SINJONIIS 3} JO SJUSUION

80



‘0= J UM poInsesur

oq weo 29(T) pue ‘Ip PV(x) V(1) P(z) AU :$6UO [BUOISUSWIDP IOMO[ U}IM XIW s1operado quomonr ToySy

b|(seoe1}) — §+@ o Sm 19 nSL, mv_r@ -
[(so0R13) =+ 4+ -+ - Td (S — @Q%?avm%
b T%%El i - I et Am:
(s00019) — - -+ g - (5 g — g e)(1) i =
b _ﬁm@%ﬁvl cim e Em oL5L Am: b=
(o) -4 - gl U = (g

() pie (1) Tp “1p V() PV (z) (¥5)

b | (s0e1y)— “(T

Niq :‘w\h\ ﬁmv @
— I—u

) l

[(e0B1)) — - - - + "1 T -

e g = (s gl ols ‘) X
(2

P(.z) pue b(,T) ‘°(x) eanseowr ued oM GI1)YE[ BYY UO

Upf...erf vl ad

ob@

= (g'q|""""ols ‘d)

:(Ty) AysIeasuel) pue

_ . N&:E_Q

= (5| ols ‘)

urf...erflnfo

wm@

| (i

nols 'd)—

V(1) :eInseswl ued am 90118 oY} U0 :(6/16) pazirero

uyf...orf Irf

1@

— |

7 /1) pezirejodup)

81



"pozifeulIoual AJ[eIngeU oIe PV-"V(x) /P~"(x) 10 AH/VH se yons sorjer ‘Ienonred uj
"(u00s/AJ[ENjULAS) UOIYRZI[BULIOUS] dAIYR(qIN}Iad-UoU premioj-jysrer)s e
'SBUIXTUW pajuemun S[qISI[3oU e

:dpy A JO SOLIJPWWAS I0AR[ PUB [BIIYD POOX)

qgq'l 290 i 0¢ 901 €00
61 9¢°0 4 0¢ 86 c00
¢e'l ¢v0 v 0T 9g¢ 10°0
GT'T e€0 |4 0T 09¢ §00°0

(APD) Nw (A9D)) Y SPMOSpT TeaIsul "seowl s “Syuod jo #  viw

ssewr uotd pue SUOIIRINGYUOD JO IOQUINN

"10J99A-08T 918 Ip 1deox0 SHUaUII[d XIIJeul o) [[\ @
"S[RUSIS 9)R)S-pUNOIS 9oue|Us 0} paojdwus ST SULIBSWS URISSIIEL) @
'suorsod 901nos § -sguroeds 90139 g1 Aq pajeredes aIe JUIS pue 80IN0G e

UIS PuB 80IN0S Ugemiaq pajtesurl rojeiado ojeridordde :suorjouny jurod-oouy |, e
o

uojoxd 105 “n(Ipshp pn)*™s = Ig Swisn ‘[((0)'g (2)'g. L)X (% + )AL = (3) "5 :uonouny quiod-om, e

QU0 plepue)s o9} SMO[[0] Uorjye[nuLIo] JImn()



(‘uostreduioo 10§ pajusseld are suornemored DT[N U0 JMA DJHT pue payousnb uo J( mQ))
7Y Ul Suifeds s3se88ns pue ‘G ~ 7Y se A[Ies se Ul s)9s 9zIs-0jIuy syIenb 1jysr]
‘gouspuadep sseur-yrenb 9[qIUISOSIp 0U ‘JueuIlIodXo YIim JUSISISUOD :Sy{Ienb IslaesH

Tw
¢l 11 OI 6 8 L 9 G 1% ¢ Cn.

b | v | v | v 1 v | ' | v 1 b 1 ’ 1 v @ O
(Wys9)IdHT 1+2=N P y 1,0

(wp7) 05NV 3 :
(e 1) =N @ M) ’ 80
(uyg']) [+=N M 10

J -

(WL 7) 1+=N @ :

1

411

2 mm. :
—C1

4 Vw QWE ¥ w %%
—1¢'1

2 ] L | N | 1 ] N [ 2 | PR | 1 ] 2 | M “

QI WOIMAU SAPIAP ‘(67)G697 T = AB/VEH ‘Aedep ¢f UOIMAU UL POINSLIW :93IRYD [BIXY

33



"I0IABYD(| SYI[-UI[BIS PUR 9ZIS-9}IUY JR[IUWIS MOUS S}NSAI UOS[IA\ [€OIURUAD JOARY-C

™
—
\

[T Ol 6 8 L 9 S 14 ¢

— T T 1 17 1T 1T "1r T 1
09's=g uosim 7='N
05's=g uospim z='N

0t s=g uos[ip “durf z='N

6 =g uospipy “durf z='N

¢z 5= uospim “duy z='N

0z's=g uospip “durf =N

- T

(uospip) ¥ 8

90
L0
80
60

OROGALAYVY )P

'l
4!
|

o

bt
v
'ENENENE NN FNTE FETE FETE FETE I

lllllllllllllll!lj'lllIllllllll

o
e
-
—
-
—
-
=]
-
o
-
—
-
—
o
—
-
—
p=

:981RYD [RIXY

84



‘SOAIND FUIBIS ‘OUINJOA-[[BUIS pUe -03Ie] ‘Om) aIe a19(] 1sogans Aely

Tuw

I 11 OI 6 8 L 9 G 14 ¢ C.
. 1 b 1 v | v | ' 1 b 1 b 1 v 1 v | ' -@O
- |z o=N < . v L0
E gD o=N A (0='N ‘AMA) '3 E PO
N . 3 -

. () =N V ]

E |(oe) =N P _ 460
- . 11
3 R % 9 411
: 5 ¥ s Jeo
] vBV¥ ¥ T% :

- —1¢°1
: L | 1 | M | 1 | 1 | 1 ] N ] 1 | | 1 ]

:QBIBYD [BIXY

85



Jautod 1seqySI[ 8y} JB [[eMS 0} SUTUUISI UOI[INN

1
[ A%DTw
vo £'0 0 I'0 0
L) L] L) Ll - Ll L] L) T — L L L] L] — L] L L} L _ L] L) L L] -
"l.llll-ll
..ll.*.ll..l
ll..lm.l..

%

juowrradx9

[wg], (1)

TN EEEE EEEEE W EE W e

L
L
L
L
-
b
L
5
-
L
L
L
5
e
s
-
-
d
-
L
L
9
-

¥'0

S0

90

Lo

80

60

[,A%9] P
80 L0 90 <0 0 £0 0 1'0
T e S A o

i - juowadxe - —
S~ €00="w ¥

~ I
S~ Wo=w &
o [o=w =
s000=w @

I
ANE d

| P BT SR ST S N

I'Ilvrr1-l1r|-

M

PO WS W N WO T U U N SN W RN A A L [

'A9D (8)268°0 = 4 ‘yusuitiadxs yyim paredwiod pue ‘, (/b +1)/1 = (;b)f ‘wioj opodip Aq 1y

w10} o[odIp Aq 3 ‘snipel a3Ieyo Jo jred I0J00A0ST 110J) UWLIOJ JBII(] I0JIIAOS]

<0

0

90

80

86



Jyutod 4s9S1] oY) 18 [[oms 03 SUIUULIDq UOIPNN
‘quoniLIodXe [)IM JUSUIIRISE Ul A[PROI( JUSWIOW OIJUTRIA]

[ APDI;w [ A®D] W

0 £0 70 10 0 0 £0 70 10 0
L] L] L] Ll — L] L] L) L] - L] L | L] ﬂ L] L L] L “ L L] L] L -lqo i L] L] ) L — L L] L] 1 ] - L} L] L] Ll - | L] L] L] — L] L L] L -IO
’M’.’l.’.’ m .l“n.o [ _.“_
r....l.'lljl “ N T
_ e . ..ll.”hO ” “
* 1 60 yuowtadxs 7
@ yuownadxo ]
wy], (1) “ ’ :
(w,, (G ek 0)d 0 1
...._...._...._...._...._“. ]
i PEEPEEEETE AU ST S S SErSEEP | SR -

w1oj o[odip Aq 3y ‘yustrout oljpugdeu Jo red I0309A0ST 11030R) UWLIO] B I0J09A0S]

87



[, >oO_ME [,ASD] P
vo £0 70 o 0 80 L0 90 S0 0 £0 70 1'0 0

T — g} _...._......._..._..._..._......._.
] I juowiradxe -+ = 1
{1 i 0w v ]

- .lrm.ll..l..l. * |...¢o B "~ 00w & -0

i = IIIIIW ] [ DA j00=w WM ]

— ~ 3

I |l|l+ 1 F S S000=w @ 1

- ~4<0 -~ )

” “_ —-190

- 90 i .

[ % ] B 80

5 —co [ -

[ Tﬁ.ﬁ_ AA<.HVV yowadxa i

[ are ] L I

- - “|-|F 4 — A ' 'l — - A - LA A _ A L L — A A A — A A A — A A A

PP EPEPEPEE 1 PP PR T PN

‘[[em 0s j0u Inq ‘uio} ofodip Aq 95 :I10J0R] ULIO] I0JISA[RIXE I0J00A0S]

88



80 L0

90

"(3yS11) SO1ISTYeIS UIYIIM POYSIYRS SUISSS UOTRDI URWIIOL],-19319P[OY)

S0

[,A?D] b

0

£0

“(1391) weos ofod uor g

r%ou%

70 1'0 80 L0 90 S0 ¥0 £'0 0 1'0 0

Trr|rrrrrrjrreproeo oo e e TTTd

-.-—--—1-—--—--—--—--—.-.—Q

o
[ . =

90

|—I

80

"

=

[ * ] i |
”l juswadxa A |”N.~ l 3 |.m
U I 4 : . Mm.muMM .
J F S —

- wo=w ¢ 1, d 1
| o= s id [ 100w W (b)*D

F 100<w W PV N d 1 . [ _ .
- w b wi+ b) 1 o z

B RN VAN R T OF I SO .
PP EPEPEE BRI SR BPEPEPE EPEPEEE BPPEG BPRPEPS | S0 AP EPEPEP EPEPEP EPEPEPE SPEPEP PPN BRI BRI | P

-a1od uoid oy Aq pejosfe 9q pInoys

:10908] ULI0] Iefeosopniosd peonpul 10309408
1%} .

89



‘qns ojod-uord
‘gns g[od-vold+1H @
wouniadxe I

-

Illl'lllll'lll'l"-""'
A
!
\
= P
\
\
Bﬁ‘@«

WEEE FEEEE EWWEE FEEE RN

n 1
(;wgg 0)'n w

PR ST S N (N S TN ST SN N TN U SR SN (R T S SR N U S T

0l

[A!

d 5y sanjdeo-uonw pue 1) wogj Surdnod A7 7L (1039} WI0] Ie[eosopnosd padnpul J0J09A0S]

4!

U
[ AT w
o £0 T0 10 0

R e

= § e Hu
-
-

. - -
- \\‘m\ -4 91
5 \\ . -
- \*\ wedsdyd Y-
= \ -
I -7 (g seow) 38w W]
- ;m\ NN “w eoiskyd € 7 0z
i 3 (ydx) 'y 3w @ |
[ wowiadxa “

I a2 L — i 'S L L — L 'S . _ L A A A h . A Il A — vN

90



‘gouspuadop ssew-yIenb o[qIUILSIP OU ‘JUSUIIIdAXS }IM JUSISISUOD

u
[ APD
50 p0 £0 0 10 0
RS B e B B B B B
- Js0
[ py-ny ]
- <X> 1
[ p-o——_— ]
- <X> T o
— ..n.iuulm::: — 9 X 1y
”l ..Eo&tomxm i S
PR BEPEE R B PP B I

‘suoroe] A}I01[eY pue WNUSMWOUI Jo ‘PV=V(x) /P~"(x) ‘O1yel pazI[BULIOUsY

‘A9 CT'T PUB ZZ'T ‘6€°T ‘GG'T = Nwt ‘A9 €€ PUe gi'0 '95°0 'L90 = “w e
5070 = PP (2)QTE00°0 = 2w ‘ARD (3)6L'T = ;P ‘Teorwreusp JM(-+ifesem] ‘torey-(1+¢) andn/ngy

91



bt
S

.Qo SO 989y} Je 1932 %07 Afreord @u
pazi[eulIoual 8¢ 03} 1A g ‘sonpeA [ejUSWIIadXe 9} 0} JUIPUSI} ‘PaACIdUIl SARY O} UI9AS SAN[BA N[0SV

L | L | | L ] l L Ll LB l L] | L] L] I L] L L] L] l Ll L Ll

[ A°D] W
0 €0 0 10 0
R B L dRana T
PAZI[RULIOUIU ) ]
juowiLdxyg
-N
Plex> *
1ol m

PR T S TR N T T SHNT N SN T T U NN N SN UHNT T SN SR T N T |

L L L 1 L 'l A L l 1 Ll L l L 4 L L I

POZI[eULIOUSI 9q 03 oA ‘P~"(x) ‘UOIjoRY WNJUSWOJN

€00

1o

1o

0

§To

‘APD GT'T PUB Zg'T ‘68T ‘GG'T = Nw ‘A9 ¢¢°(0 PUB ZF'() '96°0 'L90 = “w e
070 = *B=w (7)a1e00°0 = w ‘A8D) (7)gL'T = ;_D ‘Tedrureudp JJ+1resem] ‘1oaeg-(1+g) AOOMN/O9Y

92



A[ITBSSO00U JON [G'F ~ T UL Y8 SUIUUIZ] JO9[O SWIN[OA-DHUL] @

‘suON[3 pue syIenb Bas )M WNJUSWOUL YONUL SIBYS JOUTRD ISIMIIO jurliodull o1 syrenb sous[ea Jysry e

uejroduir a1e syrenb Bos JYSIT e

AR

U
HN>QOHNE
90 50 ) €0 20 1'0 0

---I-u—-1-—-----:---11-

APDZ=M AMA =N DG €
APDZ=T1 (S)IMA [+Z="NDdHT H
pazijewsoudsun M :Nh N @ yuowLadxe

%*

llllIIlllllllllllllllllllllll

II'l'lIlllll'llllll'lllll'llll

L 1 3 1 - A A L L .- Ll ] 'l - L b 'l | — ) | L 'l il - 'l L | _— — L | A L *

9SO[D UOTYRZI[RULIOUDY @

€00

1o

S1°0

0

Al

£0

17 OGY PUR JT+Z OTIN/OJHT UMM 3 pareduwod ‘eotureudp Jd-+bresem] ‘oaeg-(1+g) apdMN/0dy

93



‘(o symo asety) 1e 100p0 90T AfreordAl)
pozZI[eWIOUs 9 0} 9K nq ‘sonea [ejuswiiedxo oy} 0} Surpuary ‘poroidull oARY 0O} UGS SAN[EA IN[OSqY

[ A°D] W
§0 v'0 £0 0 1'0 0
T
L POZIJRWLIOUQIU() i
i . juowriradxy 7
i -n J
- PVIV x> *
! 1] ]
= ]
NPT R PR R S

pozZI[BULIOURI 9q 03 joA PV-"V(x) ‘uorjoey A)0IPH

1o

S1o

0

YAt

£0

‘APD SGT'T PUB ZZ'T ‘68T ‘GG'T = Nw 1A\9D) €¢°( PUB ZF'0 ‘96°0 'L9°0 = “wt e
F0'0 = PUw (7)G1800°0 = W ‘ARD (2)€L'T = D ‘[eorweuAp JM+{esem] ‘10aeg-(1+g) ADDMN/O9YH

94



(O snD 3saY) B 1099 Y01 A[[eordAy) pazifeuriousi aq 0} 10X

[ Ao
) 0 €0 70 1'0 0
,...._...._...._.._,._...._.Mwo
[ @DN:@HH:OG@HGD ]
C 41
”l I.N.M
X s ¢
N @w-swAﬁv 1o
I Je] ]
PP B B B BRI B P

pozi[euLIoual aq 0 JA ‘Pe="9(T) ‘uororly AYOIPH

‘A9 CT'T PUC ZZ'T ‘68°T ‘GQ'T = Nt fA0D) €¢°0 Pu® ZF'0 ‘9570 290 = “w e
B0°0 = T8, 4(7)6Te00°0 = MW ‘A9D) (Z)gL T = (0 ‘Teotureulp JM+Presen] ‘toney-(1+z) AOOMN/DaY

95



~— - _

"UOTYR[OI JRZO[IAN-BINZPUBAA UM ADUSISISUOD UI pUR ‘[[BWS ‘paArUaq-[em A[[RIly))

[ 9D w
z (/

) 0 €0 70 10 0 .
L L] L L} L | - | | L] L} — L} L} L] L} — L] L] L] L] - L] L] L] | - o No O
- - J100-
- ’l — — T — — ‘ S — _ N “

- =0

- - -

[ sjuouodwod p ¢ - :

- - — .
" sjuouodwoon M _-a 1100
- -7 ] o
= -1 200
: e g ]

- \ -

- - - -

N _- J¢c00
- \ -
P I ]

L P pazifeurouaiu) w00
g %[ ]

" 'y i Il 'l - Il 1 3 _a |_||. a2 I a2 - - 2 b 4 -l _B I b 4 — . mo.o

PozZI[eUWLIOUaI 8q 09 394 ‘Ip ‘@-9SIMm T,

‘APD GT'T PUB ZZ'T ‘6€°T ‘ST = Nw ‘A9 €€ PUB ZF'0 ‘990 'L90 = “w
D00 = W (7)GTe00°0 = W ‘A9 (7)eL T = ;D ‘[eorureudp J-+HB{esen] 1oavy-(1+z) AOOMN/O9Y



‘BUI03-UO 918 (o) SWINOA SUIES B} JNOqR Ym (APD) T'Z-1C ‘€¢'C = ) 9913e[ 1oul e SUoIye[noley)

‘(108130 9, (01 A[reotdA)) uoos A1oA d[qe[IeAR ( [[IM SUOIRZI[BULIOUSI UOIOUN] 9INONIIG

"UOIYR[1 YOZO[IA\~INZPUBAA M JUI)SISUOD PUR ‘[[BUIS ‘PIARYDJ-[[oM A[[RIIYD SI ‘Ip ‘Jusmiont g-SIM ], @

'poure}qo SI JuUotlOW A}ISIOASURI], @

"SUOI}ORI} AJDIPY PUB WNULUWIOW J0q Ul sjuswliliadxa premo) pual) Suideinoous ue smoys jurod }sejysry e
‘gouepuadep ssew-3{1enb 9[qIUIEdSIp Aue JMoyHMm —

‘yuattadxo Yjm JUQISISUOD ST ‘PV-nV(x) /P(x) ‘oryel uonRl AYDIPEY 0] WNIUSUON e
‘syuowIIadxs yyum paredwod A[njsuruesl Ued Apesi[e ouos —

:poIpn)s aIe SI10J0%] ULIOJ J0J9A0ST O]} [IB JO douopuodep IoJsuri)-WNJUSUWIONN
‘T Ul 9[eds ABUI pue ‘G ~ T se A[Ie0 Se Udas J00]je S9ZIS-9}1ul 9318 8 —

‘oouapuadep sseul 9[331] YIM JusUILIodXs M JUIISISUOD ST SSBW YIenD islaeoy Je ‘VH ‘9318 [BIXE J0J09A0S] @

A9 GT'T PUR ZZ'T ‘6€°T ‘GG'T = Nws A9 €80 PUR Z5°( ‘9G°0 ‘L9°0 = “w F(Q = *™w (7)g1€00°0 = X'w
X0q o(W(€)72'7) ‘A®D ()eLT = ;D ‘Yjism suorye[mored reotwreudp g (J+1{esem] ‘Toaeg-(1+g) AOOMN/09Y

SUOISI[OUO))

97



98



(OHgd) Moy A

£0/G/1 | ‘Bunesw sapILWOd MaIAB) O1UBIDS QHEY

19ju8)D Yoieasay INd NIxld

IOV IYOIWNSEA

cco\hmn pue |9pow pJepuels ay} 1o}
SUOIWL.IB) Ulewop JoAe|} L+2 YlIM Sjuswald Xijew dluoipeH

99



(OHgH) Moy~~~

‘S10AB|} 1Dl 10}
[[OM SHJOM uoneZI[ewioual aAleginiiad-uou uoydweyinog-awoy «

e Buioeds 821)1e| 8U) UO douspuadap p|iWw 10418 JlewWslSAS ||lews x
Buixiw Jojelado Jo ainjona)s ajdwis x
Auadoud 8yI| DD wWNNUIlUOD x

AldwwAs |eliyo aniesald <
SUOIWLIB) ||leM UleWwop e

Juswiiadxe yum burredwod Aq
puoAaq pue [8po plepuels ul sieleweled aulwislap 0} Alessadau <
sjuawa|e xuyew Aeosep uojoid x
- Buxiw og — g x
Buxiw oy — (¥ x
10)0B) WO §/Y X
uolpey e = J ‘uoipeye =/ «
sjueIsuoo Aeodep x
0= ‘uoipeye =/ «

a0 (1lpl4) e
anD 2o11e| yum uoijenofes sidoulid 1si14

SJUsWald XL1eW JluoJpeH

100



(ouay) Mov A

‘L +2 = 4N ulouop aq 0} 10A «
‘po)0adxa Se ||ews ‘9sed Q) = ‘\ Ul po]1Sa] BU0S <

aouapuadap Buioeds aoie| o
20000 01 syuey} ajqissod ale asay} |[e «
awibal [esiyo ayj ul Apealje Inq x
papsasu uolejodelixa |elyo x»
82/SW ~ ol X
suoneinwis OOMN/OaY 1sele| Ul Ul /WS fw <
sassew yienb 1yb e
'S ‘D ‘N OAR| L +2 »
L+ 2 0="N <
:SIOAE|} [eDIWeUAp JO Jaquinu e

co_E_:o_mooo_zm_ .c_ wEmEo>an_ o_EEme\nw

101



(oHay) pov ~

-3 oed B} Ul [90UBD S101I8 Jl1BWSISAS ‘[BONSIELS JO UonoRl) 8BIET <

fw Pwy 3
CHENvARE

:oneJ Bupjesliq 4(g)NS o
(Bg| Ib(st — 1)"kgllb(st — 1)4Aq] |Bg) = i

sjuswiale xuyew Buixiw Sg-2g e

102

D1 DA BA | - (1010r) UMOUY) = Pwiy
(s *p = b) fousnbauy uoneioso bg-5g e

400 ,.sd(z1)ss 21 =wv 5dd ,-Sd(5)205°0 = Pwv

SIA PIA

wY
o
-
o

1
s s p p
od 0 od ofl

QO y

A

<
-

S SA q P PA 3 | q

|IOPOI\ pJepuels 8yl ul buixiw (g—.9

A
A
A



(Odgy) pov ‘A

Buiyorew §, \Co_mE uonegsniyiad aone| paroiduwl pidl) US|\ <

auop aq 0} 1A juswanoidwi (B)O - *

A108U} WNNuURUOD 81| 8inyonJys Buxiw Jojesado sjdwis x

‘syienb s ‘p ‘n 8y} 10} SUOIWLIB) ||em ulewop |leolweuAq «
aooy; < 9w se uoljewixoidde poob x

yJenb g 10} 10} Aloay| aAnoay3 yend AnesH paziiaiosiq <

[ S’k 3 S0 1]

- (5870 < YD) AR}
0 [T800 M "08

!‘IIIEI

;i

PR |

T 1. 7% 1 gy e | TR W S ) ek e
[ Aga B R T~

60 10 S 08 DOPHIXS |
U AT S W

Sk

Juiod 8oualajal 8y} se |njesn x
| JWi| 00 — 9w ¥

S1v7 pue Py 1oj yoeosdde unQ o

jOUOpP Uda(Q JOuU Sey 3 JO uoie|nojed
90ljje| JOAB|} | + ¢ |IN} J8} OF
pueq abuelo « sajeulwop

[eome] =45 /¥ % 3 Jo Joue
Aun st [luawiiadxa] sy JO J0LD

a|buel Ajepun «— :

103

Buixiw ﬁlom



(DHay) pov- A’

uonejjeq «
sjo1ebedoud (e 01 ||e pue ebeioAe apow MO <
|Injasn aq ||Im anbluyos} maN e
‘uoljejodedixe |e4yo ayl
UO JUle}SuU09 J8)1eq 01 pes| [Im sjuiod payousnb Ajjensed bune] e
‘Pasealoul 8q pjnoys ‘sonsiels Jood sey Pw 1se1ybi e
Auo Jons 1e1s ($)91'L =3 ©

" Py
€0°0 Ge0'o c00 G100 100 S000 O_. €00 Gc0'0 c00 GLO0 LO0 G000 0
e e = e e

104

— —L'0

f ,m_ W]
"m o

"W/

¢

= -152°0

L |

Sl i L

23 by /o)y P sn By

SUOIWLIB) ||eM UIBWIOP J0AB]} | + 2 YlM

Sjuswisle Xurew buixiw (g—.g



48 JO wnjuswow «—
Jajsuel) wnmuswow :d —y =b

|80 - (1o1ory onewsuy) = (] + Sd < d)J
10} 94/ 1010B} WO JUBAB|SI BYl POSN ©
/) >89
q\tﬁm3vq\mﬁb3v — &Q
m@mo + Em:N =7
oleos ABJiaus [opow piepuels Iy e
|_|® IT O.R\ « Q
._quu >WDW|COC ul @pow jueuluod e
1ND Ul [eINjeN ©

("INS Ul paAIasu0D sI g)
INS puoAag jo adousapine unb Bupjows e

d

(Odgd) Moy A

Aeoap _.%u,eo_

105



(oHgH) MoV

‘o|qeuonsenb si Ajjigeandde sy ‘g/%w = |d| wnjuswow abie
sey uold sy sy ‘suonewixoidde J1oplo 1semo| 8y} AjUO B1e 8SBy | <

[anor ‘IreH-esim-uospne|D]
SjusWg|d Xljew ay) ||e Jo} 8|ge|ieAe BINnW.IOj Uoilonpay «

je N/ (Y6 + 1)g = ({d'n7(pn)|2))Mm
yg /(Y6 + L)o = ((d|™n¥(pn)l )M
Il < d 1o} B|nwIo} uononpay «
ngg = (d|'n7(pn)l|o)
“ngo = (d|'n¥(pn)|o)

106

¢ pue v aInseaw ‘|d1e| 8yl uUQ <

| (g 0) 87 + (V6T <

201118| 8U} UO palen|eAs sjueisuo) ABisug moT + uoeqiniiad [ediy) <
[EUOIUBAUOD ‘uonjewixoidde :poyjew Jo8lipul @

suonouny Juiod-z pue -g ybnoiy) 1usWaINSeaw 1091Ip <
oAISUBdXS PUB SWOSIaqWIND SE [BUOHUSAUODUN INJ JOBXS :POLIoW J08lIp @

%4 e1e|ndjed 0} MoH



7 Blgelelun poyjow joalipul <

't 10)0e} Aq swnay| |enJed
ajewisalapun poylaw loalipul

(30841p) 92 ~ (10841pUI) Y
:90UBIBlIp abie] e

poylew 10841p 10} 0 = ‘N Aluo e

Jeah
0L0¢ 0002 0661
1 [ ! |

om&r

AMd wy L o=e
ogy UOS|IAM ifi

aaor
iV
L %

poyiaw Joalip

JH+2 aQD 8die|  #*

¢ dO0D #2e|l &
yousnb o 2ol O
ABojouswouayd ©

(@8 (pn)| )M

[,AoD] "M

(OHad) pov ‘A
‘pud Jou seop Alois sy Ing o

'poob 0S Je} 0S @

(v-=¢) e

‘an|en aAljejuasaldal
e ag Aew A\9D OO =P ©
Aeuiweud | +2 =N ©

JI=ET
010e 0002 0661 om@%
T T

| T T
(@201 ® SOVd-d0) 0=e

107

- OO
wy G1°0= m .\ il o O]
wj Z1o=e % (@oor) (o]
i ,,% Wyl 0=e —H10°0
1 / T
Hilj | _: ,\\ & | m;
) n_muxu___ A/ ﬁ UOS|IAA %
Areundipad JpACTHIE O 200 =
(ogd) 4ma

dMa J€ D0 adne|  *
4M0a Je DD 8dlie| &
yousanb gop eoie; O

B ABojouswousayd O 0o 800

_mm; _Umc_m__%q m_> 0

mﬁ_mEm_m Xiyew Aeosp F%Hoi



0 :S.Bmgmseommm

(OHEaY) DoV~
co_EE.wa ul SI yorlym

mco_c\:& |lem c_mEoc | + 2 = N YlIm uone|nojed 10a.4ip wiopad 0} paeN

‘alay 18b1e| SI JIp 10841pul-1081iq "UoIWid
UOS|IM ‘W) L°0 = & yum aoO1r Aq paalesqo ueaq sey uiajied Jejluis

v — ¢ = (10841pul)+/(10041p) L <
‘Aedop L «— d 10} paAlasqo adualaip 1sable

No\s\r >0 L :9JON “ewiey| uojoid
Bunewinsalapun ul synsal ‘044 a1ewlilSaiaA0 0] SpuUd) poylaw 1oalipul

[.A2D] "M
¢0 m_._.o . F.,O _ mo_.o 0
Qi AQ_‘M:»__« pn)lu>
e |<d|'n¥(pn)|u>
(- Aa.?i?&?le
O+ <d["n(sp)| >~
PR S PR S— A;_qi@if
O L = 's %E_tx >—
Ol AQ_ ?i_+¥v
oalipul o 59 <d|'p :E_,fMY
10011p * C+— Aa_q%?_:_
A — <d'n(sn)] y>
S Aa_%%i_cav
PR — [ — <d| Tt :::_NaVI
1 " 1 L 1

Spoylaw 10841pul pue 198.Ip Jo uosuedwod

0 = N 18 Alewwins oy

108



9'G-11-/00Z 'SUIISB|N 99IUWWOD MBIASY dIIUBIDS DHFY

Z|0y431yds ‘9 pue ‘opiyas ‘| ‘einwexeN ‘A ‘OlowlyseH "y Boy 'S /0 e
10g "] pue ‘wnig "] Moy 'S 90 e
0gy @ OojowiyseH "y GO e

J8JU8D YoIesey NG NIMIH @

yongnz| e |

L4 pue |Ng3T uoJinapN

Jam suonejnwis 4O e o

109



110



® ®
O d|3ue sawnnoeA :d) SuoNS -
(S88IH W Y31-1d] ‘'ASNS) SISAyd MaN -

(3w "dxa uey Jsjlews , Q| :UOJINSN ) |lews AJoA
: (X143ew ssew yJenb ul aseyd \MD) YedIM 041097 -

. SUOIIRIOIA (dD =) L JO Sajepipued SNOLIBA

'UOI1B|OIA (A1}JOWWAS |eSIaA8
owl|) | JO ainjeugdis e SI AT Jusauew.udd e

(INQ3) uswoly 9jodig 21109|3

111



‘@iNnjeu ay] ul SSaujeinjeuun pcmc_Eo\_Q 1SOWw =yl JO au(

01-0T > |M8g + g| = |g
(314 -A0[odsod z0 'epnsieH-PoY g6 "[e1e Jaymmal) 6/ 'lunjeg 6/)

o /L- wyel g x o 0T X (L—~F—L1°6) = “a
nEle P (ON 98467 ' 4UD ‘|opow Seq) sajewiIsa [9po
T (diBejgousin 'gp)  [wy el 01 x 0°¢ S “q

‘llews AJaA Ajjejuswniodxa
= w7 st(ppo dJ) WJ3IN ‘uswoly sjodig 01103|3 S,uoiinaN

‘dWwnnoeA ¢ ”@_ou_oo_m |edigojodol yoes 'o0sse aseyd
xa9|dwod Jo sjdue ue S| # (uoluelsul JO JBQWINU J3U) pIaY

uon|s Jo Jaquinu gulpuim Suilunod Jagdaiul (Ajleaisseo) si doip

g = @@y [ g g
. N !

! 4 .« Pamojje Aj3oapad ase OO ul sueldueige] ppo 4D

. @ wd|goid 4o suoa1s
® ® . ®

112



0 Jayjouy
ar rarl «\.k. |
Ad TS@ — 0

A1}BWWAS uuINd)-19229d 3y} JO U0Soqg-9N (2g-pinom) st yaiym
‘Jejeosopnasd pajdnod Apjeam ‘jeainau s A19A

'S]INSaJ WNJ309ds YyHM Jud)SISUOD SSO| SI YdIym ‘Aeme paie)ol
9Q ued 3due WNNJBA Udyl (Q=w) ~oocot et (umop/)dn Jl

(,9g)urs Pk + mevmoo Pt < ppa
SWw.a} ssew yJenb osje pue

angany o 52 PPANA < RANA
o g2 < P 2insedw lea8a1u1 yied ayy sasueyo
éﬁ 2 Ajpwouy rgv (1)N S wis3 e3ay)

suolinjos pasodolid

113



(Aeme palejos ag 03 S| e1ay3 yienb

90Ud|eA pue) W[ [BJIYD J& 049Z :SSew Jenb eas 0] SAIHSUSS

AJBA SIINQIN "191Sed Saw029q (399442 uoljediyluue /ucijeald
Jled yenb eas Suipnjoul) uoneNWIS |edIweuAq

(s4e0A (0G_ 3se| 404 ssaadoud | | Sjuswpdxe )0)

pIoy ou1d93 19M01 Z=4N (SOVd-dD) '[e 18 luelulys 90
pIal 013093 4Ma 2=N 10 R ‘|L 'wNn|g90
1dg deiaAo Q=N 452090

PI9l 01399]3 49A0]2 Z=JN'4MAd 0=JN (SOVd-dD) ‘e ‘18 1uelulys 90
g 4Ma 0=3N (SOVd-dD) '[e 38 luBIUIYS 90

1dg 4Ma 2=IN '[e 18 0INIBG GO

1dg 4Ma 0=N '|e "398 01nI_g H(

PIol 21309|3 UoS|IM 0=JN YIS3209 - DOV 68

Jej 0S Spoyiaw OM} : 32133e| uo NQ3IN
‘JUBWOJN 3j0di 214309|3 UOS|ONN JO SIedA gL

do0 ®3133e7]
o ®

114



° o o
(.o*. NO+ pIay {IN'3} U0BIIN Paziie|od
2l

3 §NPoIg =
(1¢3)oMa — (4 3) oM
(4os®209 - oY 6£8)

A841aus Jo
gunnds uids e 2unSesj

uoea|onN paziejod -
UOI3e|OIA dD
‘UOIIR|OIA 4D JO 924Nn0S —
PIoi4 d14399|4 Wiojiufn) -
SjuaIpaJsul 994y

(wnJjoads e se

N

NAd3IN

115



1094J9 Alepunoq e pioAe 0} WIOHUN -

SUO[JeuIWeIU0D i/ PIOAR 0] oM —

(SOVd-dD 'yos1209-pjoy Ag pasn uepismouiy Jou) (TN [ensn -

&

cofm& U_m_u_ _mc\_obm_

do w % w w O wAATT LN -

116



| @ o
'soled  Ajljigezue|od ‘ANQIN 03 Ajdde osje pjnod e
(INDO Ul [eljuaiod uollduNy} B39 'J'2) UOIJeUIWEeIUOD
91e1S Palloxa J4adie| J0/pue ASIaua syl MayS P|nod
Yolym ‘Alepunoq ayi 1e p|ol} dAIlesauU 3U04IS ON
'N°N
1y

10°0 ~ — (A TEWS STHUN UONBZIIAI3SIP 9y |

(12)p(2°NFY) A% = (N +1°2) P
uoiypuod Alepunoq Is1isIml e
0} ‘AINbd ‘ausymAians Juesuod si .,
'aouelIeAUl [euolje|sues)  sdasy Yolym snuoj
uo pIaly N3 ue 30NJ3suod umoig ‘3 9 I9[I9H ‘N 86 e

P12y ()3 waoHun pue 3esp

9 = MNLDD

117



N
o

O
o

(st |

@
o

R B N

9580 9944
® ®

1 Cs'ls) 4o |

118



(100 ‘WaYo) OPIEGUIOT-BI3.q £ * 3 uepysmoully Ag auop A|snoiaa.d
'uasdi|iyd-pueidio dp g0 e 7 - GNpYg— < - GNpgIg =
(e15y1 AseuiSewr yum [spow Nvdd)
&30 eWeASUOA-IYoRW| 90 (1¢g)eNw — (| 3)eNw
1°730 3092y 20 PINSQ-30UEYE 68 - B3] sawo29q Sunds uidg

%@I ” % ‘Ateuigew! aind 0} panuUIuo?

AlleonAjeue si g §i 'S|qeAsssqo uey) Jayiel ‘Ayjigeqoud
9|quiasus ay3 ojul widl @ Ind pjnod suo ‘AjpAlleulsl|y

oA@%va = QAQV . 93Jeyd |ed130j0do)
Aq pa1ysiomal alam uoijelngijuod yoea uayl ‘(2'0=N)
palelouagd 9JaM d|quasud () =@ 'suoilejndjed snolAaud uj

: 1
10991 = o f

mmmN — 0G @ UO[IR|OIA 4D JO 921Nn0S

0 yum goD [ed1WeuAq

119



¢, SWa|goJd 3 noIIp 10J 3|qeiHIsne ‘Juswainsesw ayj
JO} 0S|e 1ng uoiloe Joj Ajuo jou suljdwes juerpiodwi e

‘painsesw si ' 9, _2'1ed d|qeAidsqo, syl
1972] pue '9|quiasus awnnoeA 3uilesauas 1o pasn S|
_'"Wed uoinoe 0 = ¢ Ajuo uopgejnwis OO [ensn U]

0 MJJ

o0A mww X,W W, Ue s I U

ay1 aJ9ym (uoieangijuod) sjuiod uo 93eijusduo)
:suidwes juejiodw| o

Aydosojiyd H|\ 8yl o3 [eAoj aJow
® ® W ®

120



‘Ajdnudp 4921u st MO /4AMA

QQ«N_HAQW\QE|MH—H:Q m‘.bl_lm..b+tw| O
0 d:-0-g-0+-5
uoljejuawa|duwl S, Widl JSAO0[D By} OJul WId} @ -
|4

(Z) (g "0 o P g)D sy -
UOIWIR} JOAO|D |eDIWRUAD Z=JN e
0 PANA — PANA

(Uorlel0s _ediyd  39|3uUIS-0AE}Y) aLg? P — P
| %\m\hmw A S
uonejas - Suisn Kq :21u0IWIBY —
mkmm

3u1j002 /3ulieBWS SPIdU Aav&ﬁmwm = 06g JluoN|s —

S9210Yd OM]

wJial @ Aseuidew! yjm uoile|nwig

121



Aavr\whw 7LGe _ doyp, '|[990€ ysnquaseH
£ I 9 U93JeSUIDM\ - U0IXDS

9p0d AS3A B ++SdO
'sfes1 00G'c X | =nel

00 ‘70 = 19y}

G8'0 = AW/Sdu
/GEL"0 = eddey

A ARt A2 Z = ¥/l
e Mesem| | 'z=e19q

[-9dAL —

L _m M B ——— mem<©_‘

4!

JuodH#
00s¢ 000¢T 001 0001

Jeaws Juauus

(yea) Lm>mm_wwumxwﬂ..wwﬂ 3U1|009) UOIWIDY JOAO|D Z=IN
do1® Jo uoijuysp aluon|o :

uole|nded |NQ3 Jo Modal ssaJ30.d
L ® ®

122



09 = Yipm .
6L-=<0> o

0 v 8-  <I- 91- 0T T

SR

Suijood = Toe
Suneows e

PN NN TORNNS WU VAN AUV TR Y SN SR S U TSN N

uiq “fen 1 “fen 00ST-15T1

7'0=0 o

200
00
900
800

1o

®
8'G = yIpm .

9'0-=<D>

0
SO0
TH10 o
L. | m
- 53
A 4 =1
1 S
Suijood ‘y0="""g ¥ AL — S0
PP A
3uro0d ‘g'0=" 0
Suueows ‘4o=""g ™ i
Suueows ‘gp=""9 ® SR
__.__________Ml.;_mN.O

uiq ‘fen o “fen 00Sz-16T1 0°0=0

00=0 -

(uonuyap dwosog wox) YOoIINQIIISIP dold

123



[ [ )

VQ (T¢g)eNw — (1 3)oNw = wy
N (O MMV
a T (CING )

-

(7X¥) .oc.E ‘1100 3dz UOS|oNN ‘9L ‘0 = J4S]
{e/1-'s/z} x z'L {-'+}=sd84eyd yenb .

=7\ INGAN o s3nsas Aseulwiaid
® - ® o

124



@
PaY29y2d ag p|noys
UoIJ_UIWRIUOD

9]e1S PalIoXe e 9!

G >11e [eudlS

diay
$924N0S OM}
'9818YD - /+

(quy + 1) =

(Juy )dxeo

Jojegedoud
uoa|onNN 8yl
jo dunyids uldg .

4!

_.Mmmm

SoIS T ‘7-+
S T ‘-
QIS [ T+

] Iil i I.Ji_.l

L60

860

660

[0°1

0l

0’1

(1°'D/A00)

125



1 01 S | 2
| T ¢ W
- B
- %4
i ! 1 o
i T | - .
I
= SIS T ‘T-+ L )
S | T+
i S [ 7+
_ _ * _ |
gunds As.

v00°0-

¢00°0-

<000

000

QOUDIAJJIP SSEW AATIRYIR (1°1)/(0°0)

¢ 4 Aq paxdayod
o 03 paau
SUOI1eWI1Sd
snoiAaid ay3

0} 9|qeJedwo?
aJe siaquinu

EXE]
J0jegdedoud je
}-IN '} 95esaAe

9UD 9AI1D9)JO

126



(8ew )9 -
(0=,e1842)9 -

, onel
Pa1SoU Jayling «

Jeq 10449 Ja3.e
sey poylaw
3UIIYSIaMal

| -/+ =981eyd .

poylaw guilysiomal yim uosieduwo?

%._ i

+ O=1MI w19yl Ilm (€€ (T‘T)
+ro=1MmImoay yitm (1°1)/7¢0°0)
+ 0=e19y) yitm (g €I/ (T*T)

+-Oo=u12u1 ytm (1°1)/¢0°0)

|14

§ i

|
|
-+

— €000~

" — O
- e
I T s
- — 2000
1 ! 1 SO0 0
[ —+=o3axeyo
1
4! 83 L O .
_ _ _ 860
t'o=e1Pyl ‘[-+=03I1ryd> e }
+'0 IMI ‘[-+ =03Ieyd> = N
— — 66°0
L | :
-
- - i
T T =1
T H .
T !
— H — 1071
— ’w H m 1 _ _ NO-#

AMJAIP SSeLl ATIR]]3 UONN3U

(I'Dro‘o)

127



91

paxenbs a3reyo

7 =0 40}
U93S SI S109)J0
J3PJO JBYSIH e |

'S934eyd

OM] J93|[ews

10} 8uI|e9as

paJenbs agJeyd
UJIM JUDISISUOD

1

ppue ¢ =1
¢ pue g =)
Zpue | =)

aouspuadap

9dJeyd 211109|3

S00°0-

¢200°0-

62000

<000

GLOO0

100

QOUAIIJJIP SSBUW DATIIYJ

128



®
SOAIZ —
[oL'sl ury  (12)L2€90 :(#'0=y1)sdi -
L'l ury  (£1)6£290 : (0=Y})sdi -

0 (n/gn)so0 ()27 = (0)2
&30 Doy L0 |e'}e Jamoug €0 -

'(Suosaw Sd ul Ajgqejou 3sow) 9|geAiasqo dluoipey
J9Y10 Ul # JO 109J49 8y} I3Yd 0S|e p|nod auQ e

.

LT

8y —

0+ seo = (3940) 0

880Xy 0=

aneA ateq jo  (1)90 ASnos SanIg
yoiym (0)O Aq ey} paziewoual sulyap pjNod A e
PSP X g Jo Sulydjew WNNUIIUOD 03 JBAO|D -
'SO0p SSew aYl| 3Sn[ uoljeqied SpPadu § JIUOIWIDS e
19yl JO an|eA 9Al109})o

129



gy (a3 u w 0 N -

W;.o . aseyd auijuod
- 20 oseyd SS8IH,

E0S

40

w S0 P

90 Y| 1e 049z 0jul AjSuo.ls
sunJ ejay) pazijew.ouas AjpAeginiad-uou ay3 1eyl Ajiqissod
ay1 1s388ns ‘qOD dwydes3ojoH ut ‘AN ‘SISIUY ‘A0S0IND /0,
‘Sul WnjueNY) Ul e18Y3 JO MO} OY J0 suonewiss : ojuady /0,90, e

N X Lg # 6
USUM JIWI| WNNUIUOD Sy} Ul pauljuod aq jou Aew
aoo % (U)dD 1eys Aypgissod Suiisatsiul ue pangie zjoysalyds 6, e

(¢, usapieg-I9|py 4O audsap)
m 0 wo co_umN__mEk_Ocm\_

130



® , 0y .
- = OHHO+ HO-C
A h.\; i) b
= ~uw —
A&omgv %ZN G G
‘ejnwJio} AM Yim Suofe 9jzznd siy3
9]e311S9AUI 0] UOIWID) |edp! ue SI 4M{ e

; v$ + { ghwg = (x)"y) e

‘Alewoue wniuenb Aq ua)o0.4qg SI Jualnd
(1) se jeoads s1' L 'S4 19j8uIs JoAe|) Ing e

Ale)NS «— V(e)ns x A(e)ns $N20 3unjealq AowwAs
|eJ1yd snosueluods ayj aJaym ‘Jwi| ssojssew (s'p'n) yaenb ul
uosoq-9N 99 pPINOM 3I Se 1ysi| 9Je suosaw (Sd) Jejeosopansd e

— 0
EINE

| " APINSG6E = M
- 9)zznd ()N SUOIIS ropmser =

APINGET = “w

131



‘desixa [esyd 9N -uou

POYlaw |euoinieren

JUs /2Js ueissneq

9SIou {g_1} X Juod 000'[ -00g
G9°0°09°0 '5'0 = A/Sd 'X0q wy 7

ssew yaenb
SO0 _¥0'0 £0°0 <00 10°0 0

100

I ' T T ] I ! I

PO jeuolieLizy
I piepuels @

T | L

—¥'0

SP0

Lo |

S0

1
ssewr U

—15$°0

@owiyser )

(2=IN) 4MQ Suisn

132

SSEW An0aya Lt

:-——_——u--%—-—-——\aﬂy:—m-n

I R N e o £ e
e e

39 Aleujwijaud




924N0S Jllaugew
PaZI|ed0| Y3Im
3uIS| 01 JelWIS

(€0 () +( )— = )

OAAo&mw ﬁogmwv H!Qm\h.ﬁ_u@ thHIQm\FﬁHV m.,ﬂnwzl_l
0((224%2) ;_@ (1 9) @ AaL) X — = "((2°9) ;- Y@ aL)

—a(a@¥e)—a— = ;_aXe 'Auspi ue 3uisn Ag .
BWI} By} Je @y Yym TOMOUN Jd] Sd 9INSEI| o

"X W |[ed SIS SWITE 0} () 10LIS?AY

dooj y4enb pajdosuuodsIp 10} uoile|NWIS A

133



'POYISW |RUOIJUSAUOD

9y3} 10} 19319q 9q 03
Swads 'Je} 0s ‘|eusis

Suol1oun} uolle|24402
1dgZ @3e|nojed
poylaw jeuoiiiped]
Y3 3Jlym I J[ e suisn
poyjaw Mau ay|

S4u02 0001
X WyZ0="0e'9L XEv8

apew SI B39y}

90UdeA 3uISh jeyl

Y3IM wnijoads uold
|ensn jo uosiiedwo?

e '}S9} e sy .

201[S oI

2 9 + z 0
T — T _ _ T H.
L . .
- kd — 1t
T “ T £ i
I S i S Ee .
T T T T T MI - .n..lw“!ll ””lﬁ\\\l\m.lll..lll!lld.lw.:..ll - - =) -
i Bl L i
— M — 1
B [ O-+=1194) [BD0] {lIm DIS [OA F -
| SO O-+=L12Y1 [B20] Ylla OIS [OA = ¢z
0°0=194l yllaa 20IN0S [[éem @
L | | i L 1 IS |
[} 4 v o wr
' | ! I ' I -]
N = X — S0-91
- [ O-+=B19y) €20 AIm DIS [OA
GO Q-+=BI0YI [ED0] YIIm IS [OA = .
- - 0’'0=e1oyl lim 22IN0S [[Em @ ]
E - 3
— - 100070
£ -
- - ]
- - - M
= = 100°0
L - - |
- - 3
g - E
= - = 10°0
L - _
- -
- - =
= 10
- E

0=e193 Uo Jojededoid paldsuuo))

1ore3rdoad vord

ssew ANy uoid

134



¢, sdjay
uoljew.ojsues)
dD 9ome

..... Je} oS ‘poylsw
M3U 10} J193Je|
S| 10419 |ed13siiels

swi9l ¢

B9S pue 9dud|eA Yo
U3IM SJ03e[24400 | d|

auo 1snl :poyjaw Map

'UUOJSIP R} P33I3UU0D
'S101e[94100

1.dZ OM] 91e|ndjed

- POYiaW [euoniped |

a01[s awin
9 14 < 0
I T I ! I
| - — 90
L ['0=e121T[BD20] YlIm 23DIN0OS SWINJOA  m
0°0=E19Y] YNM $2I5 JWN[OA 29 [[BA @ 80
— - T
L] —
- ® L
R F =,
---1---TIigzToIoag -....‘?Wfi o
— - lllllllllllllll“.lllllll T I_N.— %
.
T 3
- ~v1 B
1721
L ® L] “
b— — 91
— * — 81
! _ ! _ _ -
201]s 2w}
8 9 ¥ [ 8]
13 S
- = .
= ﬁ - =
n - - ]
E Fs - =
- - ]
o )
E [ [-0=v1oy [220] YIIMm 92IN0S SWIN[OA  m - E
0.0"ﬂuﬁur_ﬂ —r—ﬂma SJISs D:—:—Av> Q% m_—u.\s -®
E

30113€] O U0 i Kreuiwijaid A1

SO0-21

100070

[00°0

10°0

1'0

Joesedoxd 3o

]



* WJISY @ 1e30] ay1 suisn poyjsw mau ayl Aq
paAoJdwi Jou 9J9M 'Jej OS ‘uoiIe|NdIeD Swelgelp Pa3dauu0dSI(]

'9011€| UO ‘Ised| Je ‘papaau Si §Jo Uonezijewiouas ay |

' Buik13 YoM S| poylaw SIyl Jaylaym
SpN|oU0d 0} papaau aJe SII3SIIe}S J19gie| Uo SaIpNIS [NJa1ed 30|

( [euolldoun4 193UIPR0IYDS ‘JO )
‘suoljedljdde Jo SSe|d UleIdD B U0} PaledIPap
9|quiasua .3JudjeA ay3 ul 3 suizand ueyy Suijdwes juejiodwi
9Y] JO 9SuaS ayj ul SJIISIIeIS 1094400/19118( apiAoid Aew

(92133€] Jlews uo dojp) |jews/a8.4e| A4dA Ind pjnod duo)
‘d|quiasus gHD Jo uoinguisip A3ojodol
|0J3U0D p|NOD WIST PAIBUISEWI YlIM uollenwis [edlweuiq

'S308)40 Alepunoq ploAe 03 |njasn Si pialy {|N'J} WIOHUMN B YoM

suoissnasid g Alewwng

136



S T

S
K a f.m%% m a

(fe3e weuys £0)
‘uolinguiauod dooj yaenb pajosuuodsip Jayjoue spasu NQIN

0 < Np ‘'9ouspuadap ssew jyienb —
(20)O o8Yd 01 SaN[RA § [@IBASS -
uoljejnded (,b)&7 J03oB) WO -

SOI3S13e1S IO -

uolje|najed jusaind suiroidw|

$109ds0.4d a4nin4

137



; " S—
guidnod gulje[oIA- 4D suunseaw
¢ NQ3 S, 8H 'uoainaq jo Apnis .

pJey aq pjnom Joiesado Jayio yjm suixiu —

4
Sp1— < Sp Kq e|qeop aq Aew R mh;:bﬁ..wm@ _
(‘fe 10 1eBeN nziwys -ouesiH ¢0,) >

{, @213e| U0 N@I(D) HMenp .
("Ju02) S3099ds0.4d ainin4
® ®

138



'AJISJI9AIUN BIqWIN|0D
R 049y ¥ D0QJD pue (JISH) 4931sN|D
paulquod Jadng NIMIY 8y ‘(M3I) uoneziuesiQo

y2Jeasay 401e9|902y Aiau3 ysiH 4o (L002ZAd)
v1-/0 'ON Weidoid uonejnwis ajeos adie] ayl Aq
palioddns $824n0Sal [euoljeindwod J0j Jueyl sp

39

'S]JUdWaJINSeaW pue uollelauag
S|qWISUD 10} pasn aJe Ydiym ‘++Sd4D pue sapod
AS 3 JO SJaulelulew /Sioyine 10} |njo1eis 2Je DM e

'uoljeloge(|0d DGy 2yl Ag paiesaudld st 4MQ Z=IN e

SJUSWSPOJMOUY DY



0] o¢ o] 0 0t-
e on'-}vi..iur .. ocnnnnunccil-au--m-ﬁo
y L, o .,
AN ﬂ \., " \m.\i / b\).
//./ y /-.1\\ g/m ‘ \\4 .\.r\ \’\
Y \,,4 % \94 \»
/N Jan A A
S . A -/ . \WAP,PP.-}\-
i [ m d
[ ] o< . 7~
e 71=6 10 @
oy * 80=6
L ‘N=
Tv0%0 Jg
L0 ’ C OH@
£+ 00=6
. g0
00001 HEZ‘OOM ="JU0D JO #
00 L=JUOON e

elep

dn-)o0w ueISSNES) .

'SJ11S11B1S Paxly

UlM @ ysnoua agJe| J0J
woaJ0ayl Jwi| |edjuad
ay] syea.q sAemfe

AG%GV

39|(eAJdSq0 UY

snoJaguep Si sullysiomal ydnw oo |

140



‘9jeridoadde

90 Jysiw 001 .
‘uoneangiyuod
Juspuadapul

JO # 30

July e 393 p|nod
oM ‘(pad) 3nsau
ejep uolje|nwis
€94 0'0=F13y3
0} paJedwo)

10113
pajewnsaiopun
pue s3nsaJ
PSSEeIq soAIg
gullysiomal
ysnous agJeT

80 90 v'o ¢0 0

—— 00=9'T'LT=0

—— 000T="Ju00 JO #
©001="Ju09 JO #

—— OT="JU09 JO #

0€-
0c-
N
1
~
D
N’
0 ~\*“
Q!
0l
0c

141



142



J91U8) Yoleasay ING-NIMIH pue 3oolqAuois ANNS
Aauea] yalea(

suols|||0D uo| AresH ur Lodsuel| Buipuelsiepun

143



JIom,, sjeopow 0IpAH [eap)

sjuaipelb aunssaid [ pue X Ul Seousiayip O} pinjj e Se spuodsal wnipsw 8yl e

uonelaidisiu|

(4 )
(= 3)

:Adosjosiue wnjuswow abie| e s| alay ]

= n

%00 ~

:UoIBAISSqQ

144



‘Aepo} Siy) SSNOSIP JuUom | —

awi Buo| e 10} Jnoge Bupyjel usaq aA,| 1eyl Y40M Jo Alewwns y —

2€65°0120/Ui-[onu :Bulsn@ "y Yum Xoam ise —
'SoIWeUApOIpAH SNOJSIA e
(ssaiboud ul) Beig wnuoyend x
| suonenion| yJend AneseH *
sso| ABisua yienp AresH *
'L49/SpYy Buisn Buidnoo Buouis 1e 1iodsuel; puelsiapun —
winipaw a8y} Yyum syienb Aneay Jo uoioelajul ay) [SPON —

syienb Aaeay jo uoneiqynbs ayy Apnig e

/,8in101d siyy 8qo.ud 0} MoH

145



14D/SpY BuiApnis paliels | moy 8jesisn||i 0} :[eoH

wnipsiN yum Bunoeisiul syseny) AneaH Bulj|spol

146



‘wnJyoads

wJeyd ay) aindwod 01 a|ge g pinoys noA awi) uonexe|al ayr mouy noA yuiyy noA j|

:sI y4enb Aneay ayj jo swiy uonexelal 8yl e

suoIs1jj0o Auew Buliayns em wopuel e seoblapun yienb wieyoay| e

w ._._,zn_
w

T ~00 1 0%

winipaw siyj ul ydenb Aneay e ind e

syteny) AresH yim sawiy iodsuel) Jo ayewns

147



“Ld pue sjusiolyeoo uoisnyjiq/beiq syl uo buipuadap 10u 1o sajonied [BWIBY) ||E SE

¢ BWBS 8y} MOUS pue wnioads [ewlsayl ayl 01 Xejal Jaylie |im syienb Anesy ay |

s
e P TN N
/ / : AN N\
/ / : \
\\ 4//;/\ \\ w \\\‘ i
| \ : -
svnaw A‘ﬂl._ RELE S SN EL T T TELUITD VORI I
X \// : ]
. - /
N, // m \ 4 \
\ N
S i -

syend) AnesH uelumolg + OIpAH



"Mmoy} ondijje ybnous aonpo.d

LUBD | ‘JUSIOIS00 UOISNYIP SIU UHA

L

L

G

—— >da

Gl

1ey) a1ewijsa

am ‘wajed uoissaiddns ay; woiq 2

‘paje|al Ajerew)

-Ul 8Je Mo|4 ondi||3 pue uoissaiddng |

Arewwng

1

[o/A09] d

6 8 L 9 ] b £ [4 3 0

[ T UL NN L B R B B ]
_ o

.H _i “-__.._“h- ) Ef-.:.-—;.-o‘ H

- t_ i

¥ f\( ]

B “ “_.c

N PR TN + ]

W g>m®mta & of @ ! + " seiq wnwuw Ium_..a

- Pmey<d My ] ' © ]

H_r_;“_?_"““*_LZLT_IT_I,ML_LIZTI_HN.Q

C LILIT TS imigy, A8 00¢ = ©=<+=< n

— m._._._-;;i; I|7 |1No

o m ::!.:._..::-.-_- 'y, 7

il Wl oo, a5 .\ Elzc.o

— —90

— —80

- all

r :__v >QCNO.P A.PHHNV\N—. v ILTTTTIT .

— BOOON (Li)g [ e ¢

— () fe1o s uen [ vl

= (eRaswy == g (p)¥%

Imh,_m ' NN NN N ! L | L1 1 .%lw._.

VVH

149



uoisnyiq ylenp AreaH |

1Jodsuel| yienp) AneaH pue | 40/SPY

150



10Je[81100) Plol4 0L108[T < JUBIOIS0D UOISNYIC
(x‘0)a(x‘9)a) “%\ D= ((0)3(1)3) “%\ — 1y

A1oay | 21doosoloI uinabue

Aloay | o1doasoudipy ay} 0} uinebue] ayy yole|\ e

P P

¢ @ = — QQD\| —_

(eab =5 (1)3 + ip
A1oay] 01doasolol uinabue]

K108y} 21doosoloiw 8yl 0} ssadoud uinebue] syl aledwo) e

Lo LIV aibosg apy,

Y Y

|eoisse|) Isenp) ale syienp) AnesH e

A10ay | o1doosouol e 0} uirebue] Bulyolen



Aﬁxf_ov@m (2)%°n ?ﬁ@smv “%\ MW oy

:A108) 01d0os0I0IW By} 0} aledwodo usy] e
uoISS8281d 10|0)

[(x)oy oh— = O

cpgolw = g Oyl =

Aloay | 21doos0I0IN uinebue

152

oB.1eyo 10]00 |BoISSe|o B 10} suolenba Buopy 8sn e

LINN=d

uoneals ansunaH 0|0 pue OO



(0)'2¢ (3)°29 2 0o &
Tﬁ%_\_\—m% ﬂ w3.s+® 1P wlf — =3

I

"INOJU0D ysipjAey-1ebuimyos ay) Buoje aulj UOS|IM Y} Ind e

NN [ Bz (13)z0 42
L Ealo) ~ (= TolaLe T
< < aoeds

N

.

awi}
% h

S10]B|84109 p|dl} 011}08[8 8AIB SauIT UOS|IAA JO Suoneliep e

JUBIDIJ0D UOISNYIJ SY} PUE SBUIT UOS|IAA

153



Bulils 8y JO SoIWEBUAP BY} Ylim Uosoq AABay 8y} JO UOISNYIp 8yl 8iNSes|\

ssenN ainjesadwo |
Aluyul=1

i

Bbulis

7

aue.ldg 1S9 L UOZIIOH l1USA3j saueilg €d N

Aoy'S “eusdeple| — aul UOS|IA Y} pue 8ouspuodsaniod | 40/SPY 8yl

154



o=

A

(

AIind

1

o] M
oo2eds

x Q

1Q L3
x Q

QN 3

2w}
Arepunog

:solweuAp Bulls ay) bunss|

155



l01e|81100 papielal ayl Jo Led Aeuibewl ayj si ¥

Eozmm@@%%@ ~ (el m) Ae@%v@ ~
m ¢

J0}E|91100 9210} 9910} papiejal oy spialh fip o} 10adsal yum soimi Bunenusiayiq e

((0)a(#)a)

- JoyeBedoud papieial 1o} suonipuod Arepunog Buiwooul esodw| —

oupw g X SgpY 8yl ul @c_:m‘ oy} buoje senem 8y} 10} BA|OS @

suolnenon|4 oneipend)

- gm N ealy .
__\m n _ m — A \ e/ G — ON
NA\ v /7 i) 1 HApw | S

mg\ﬁ — n :s8puanbalj jrews AlaA je 00 = . Je Bulis e Jo iod pus ay) 81enjon|4 e

sda)g 1eaiuyos| jo Alrewwng

156



LAY N

G

H

K¢

uolsuswip

~ =~
mrﬁ .

JaMsuy e

PN D 981er]
——

M\/ L =Y

I8jsuei| wnjuswow palenbg ues|y e

:S)INSaY

157



(Lxg)/9 ~

LG

0¢ <01

(7] ssenb 1saq Buiidnoo yeam 0} sredwo)
VN
08 <07

Bulidnoo Buosis wody OO 10} ssenb 1sag e

(a

mew + T B WAS (T

PR Ty T aoog
suon|f g =~ suolug § + siejeas g + suonib g
(usuuLIONA BSo|y) Buldnod yeap) e
Tug uZSN\m,mm. \
~d =d
% 1
0C <> G &~ Y ASNS § = /\ :Buydnoy buong e

Buidnon Buoag :sassant) OO

158



WA
oZ Nm
d
(d+a)ju
Hodsues]
ey d+o reg NS
Tl w 4

Irews Ajjeouiswelied si uoisnyiq ydenp AresH

59



3 v A>oo omm.ov .
ii >82A§
Q%Z:\a@ L

aAey eam slaquinu Bunnyisgns e

G
0 — T
<17 XN <
yiBus Bullg/ssey\ Uo Julelisuod e o} spes| Siyl e
L
EI.|rN K\/ = (] a r|H. ~ dL
¢ W
OABY OM UBY | e
IPHI AA sl
Y

paau am aolted-isenb [eoisse|o-isenb e se yienb Aaresy syl 1eel1 0] e

SSeN YJenp) AAesH 8y uQ luiensuo)

160



awli} Hun Jad Jajsuel} wnjuawouw jeuipnyibuo| patenbs uesy = T&qz

owlr} jun Jad Jajsuel) WNJUSWOW 8SIoAsUEl} palenbs uesly = ()l

(b 01 snobejeue) yienb Areay e Jo Buluspeoig WNUBWO|N 8SIBASURI| e

wP
— ip
sso ABiau] obeliony e

FEY T\ 210j94g

syienp) AnesH olnsiAle|eY 0} 8zijelausr)

161



jwnjuswow Jo Juspuadapui sI Beiq -
jlueisuon
d aly — = —
Bulis 8y} JO INO MOJ} WNJUBWOW 8y} alejnoje) e

alels Apeois-isenb e pul{ e

162

ylenb sy} ajele|920€ 0] p|al} 011}09|8 UB UO uin| e

(1esqni) 'S pue AMMMH) syien AreaH buinop



suoneniony) ‘syiend AreoH 1se4 ‘2

uoisnyig yieno AnesH |

1Jodsuel] yienp) AreaH pue | 490/SPY

163



(lesgny) g (1 g Asuepjesen

') Buys ay) Bunenion| 4

164



‘suoleoljdwi [eanaiosy) pue saouanbasuod
[eaibojouswousyd juepiodwi aaey pinod Abisus sy} uo souspuadsap Buouls ey
1INSaJ ONNSIAIR|BI-UON
A © = (a)T1y
z/g™ < el LXN = (2)
1NSaJ D1ISIAIjR[8-UON
e N
LN X oL LY N = (a)Ly

(b 01 snobeue) xienb Axesy e jo Buiuspeoig WNJUBWO 8SI9AsSUR)] e

oYY 910j9¢

syienp AnesH onsiAne|ey synsay

165



(ssalboud ul) eluoyiend ‘g
suonenon|j — syienp AresH iseq ‘g

uoisnyiq ydenp AresH ‘|

1jodsuel| yrenp) AaesH pue | 49/SpY

166



cen~ mﬁc@rmkv Ing — reuiblew swoaas uonewixoidde sjodig

=N 'L (ASDOVE
Op I

L'0="DLL
‘9ABY M WNIUOWONOQ 104 e

[~ (%)

:uaym wia)sAs wniuoxienb ayj jo ainjonais 8yl 8qoid suonj) e

‘elUOMIEND

167



Amwlmmd.m, ﬁmwlfmmv%
Tt T o4 =7

Se sIy} 91lM [|Im am aAioadsiad Ajinelo wol4 —

G ¢
T+ PUPg T+ (PP 3T0T + 10N =T
mmosrmkv :021S |jews Aq pessaiddns sdQ uoisuswip Jeybiy —
(16, Jeyoue|y) swua)] JueleAul abneb uoisuswip 1Semo| 8y} UMop dlUA —

:uelbuelbe] aAo8yg e

mwwﬁmi — ~b wwdHQ

!

3 X0 Juswouw ajodiq e

:suonoeiou| ajodi

168



N ebieqiesjul{ e

W
3
l
l
|
169

(o) = e
Aioay) uoneqinyiad 1epio Buipee] e

YIYS SSeN oyl yum Ajjiqeziejod sy Buluiwieleq



Spy ul 8|qeindwo)

Ve

h P
| SI J0)e|84100 8210} 8210} 8yl usy| e

C
BAVT=NA- =L

aAeY oM m_oa__v 8y} Uo 8210} 8y}l 104 e

(x0)L(x2) L) wp \ =
awll} Jun Jad Jajsuel] wnjuawow pajenbs ueaw syl si Y e

uoisnyiqg pue bBeiq o uonenojen

170



tN €

# X e (wg) = ¥
08¢T LVY)
aney am Buiidnon Buong pue yeap yiog 104 e
N
Op 71| X JYpC = Y
ol P4 X o 6 1V
aAljequnliad — uosapy AneaH uoisnyip pue beiq e
LTAr =
=
ﬁb\i X o LA Q./N H# = N
gL LY 6C¢ IV

aney am bBundnon Buosis ayy 104 e

Arewwng

171



"elep yim
UOIDIPEAIUOD PIIM Ul | 40/SPY Ul 8jgeindwod Buiyiswos puly :jeob A e

‘palamsue aq ued (pasod Ajgenns) suonsanp) Auepy e
jAl08y) pim e S} °

A10ay) uoneqinyiad 0} |10} [NJBSN B SI | 4D/SPY ®

Atewwng

172



ING 2002 ‘9-G AON ‘MaIneYH OdgY

ADO0TONHDIL ONV JONIIDS 40

ALISYFAIN(] 41IVIS VMO]

uiyong [

ainjesedwel 8liuly pue 0Jez Je OO Ul Ajlewoue e[eos

173



‘saljuenb [esisAyd Jo soueleAul dnolL) uoljezijewlousy ay)
0] anp A1jSWIWAS [enpisal B S| 81ay] Us)0iq S| 8oUBLIBAUI 8BS 8y} Ybnoyyy e

i DT
DOUW + i "5 ®)d = 10
Arewoue ajeos ay] Buionpul pue addy/ gjeos ssew
ayj buionpouiul Agq AnewlwAs 9|oS oy} Mealq suolenion|) wnjuenb 49AaMOH e

1

"o

bbw = 79 = 9("e
“JLI| SS8|SSeW 8y Ul PaAISsSUQD S| Juaind jeuonele|ip, Buipuodsaiiod ay] e

"X\ «—X UO[JBWLIOjSURI] B|EdS
a1 Jopun JueleAul si 1l ‘“4ejnoiped uj ‘JueleAul Ajjewoljuod si ueibueibe] oD e

LUNNOEA Ul Afeuloue 8[eog

174



(O - — (g *@0lDr 2w |

B am (;6 p/1-) 01 108dsai yum Bunenuaieyip

;[edBojul jeuonouny e se pajussaidal 8q D <> ‘puey Jaylo syl uQ e

(394 4q) F&é& ~ *0)

pl— o8
;P UOISUSWIP |BOIUOUED JO J0jesado ue Japisuo) *| 37
JO 18S B SB J|9S)l S1sajiuew yoiym AlswiwAs uayoiqun uiepnso e ||iis Si aidy}
‘IOABMO "SUOIIEN}ON|} WNNoBA AQ uaxoiq S OO 0 AllowwAs [ewlojuo) e

1861

" i NOWON. wnnoeA Ul (137) swaelosy) AbJsus-mo]

175



‘suo1oUNy
uoljeja.l00 8y} 1NOge uoljewlojul sAljeginuad-uou e ulejuod |37
« 137 urseadde Ajpoldxe 10u saop jueisuod buldno) BI0N

LF){((0)18) = PP ((0) 2 (“x) g - (%) 1 L) TP ap \

JOPIO Y1,U JO UOII0UNY S,Uda.K) 10} | 3 AP UBD om Ssawlil u Buiyenuaiayi( e

(1-)((0) ) = PP*((0) 2 “(2) 19 L) =P \ | ontiop om o

b |
artod "ol % ="p 0 Jo} Josus] wnjuswouw-ABisus Jo aoel] 8y} Buis e

‘0% 0+b

H0)(P=) = {[(0)ed oy g "(PIOLL) awy? 2P | V1L 2

("1JUOD) WNNJeA Ul | T

176



‘U0SaW-0
ey} eonpoud 01 syienb 1ybi yum dn saxiw 1 ‘poM [eas 8yl U] ‘|leqen|b Jejeos
8] 0] spuodsa.lo0 ) soiweuApon|b uj ‘Uojep 8y} Se 0} pailojal S| X piol) 8y e

7l

@127 — = 10
7 LU
(X —1)x2|™] + %Xa@ N\xw.ﬂ. _m;m._ =17
2861 'UBWLIUS ‘EPBIN X plol} Jejeas o|buls B AQ pejeinies g Ued |37 e

uelbue.lbe] uole|i(] 8Ao8)T

177



"'SSO|SSEW SaW029Q Uole|ip 8yl jey} @8s
ued am OO d 01uU0 saydlew A10say] aAI108Ye ay] alom =X Jeau Buipuedx3 e

jeouBLEAUl + I (4)p obneb ueleqy-isenb sy} U] e
9[eos UsX0.q 10
JO }nsal 8y} s siy L ‘I"3|y=;4 e sI ueibuelbe] sy} JO wNwiuiw sy} ‘o'l
0= ((En Lol ox
splelA X 01 100dsal yum ueibueibe siy Buiziwelixg e
w
(o) T X100 4 ()T = (=101 + (K)o T B = T

2002- 1002 1M ‘uneT] ‘Aeazieyy

JUSWIBUIUOD pUB Ajeuloue 8[eos

178



ongﬁ@v (0t = "(l0 9z (1) Pospu

0@
(0o 787 O = (02 @) e [0 [ T S =
:90B.} WIP-1 8y} JO sW.s) U|
(0% @)"al) s [0 [ T S =5

Nl onels ey) ul 186 em (2z°L =) w pue ¥ bujdesuo)

"JOSuU8] SSe.]s 8y} Jo Jojelsedo ayy si (Z)*g aleym

0—3 M €

0
2ap{[(0)"16 (2 ‘) *0]) (312 \ wl - = Higte(m)) + Asﬁﬁ z Moo + séév (m)l

AJISOOSIA M|NQ JOJ BINUIIOL OgNY

179



L

W,
%

WOJ} Palended 8q ue) — (01)
a|n4 wns Buimo||o} ayy 106 am (d‘m-)d-=(d‘m)d Buisn e

s

o<m ‘(dm),H—=(@dm D

uoljenuuod onAjeue Aq (d‘m)zH uoiouny s,usalr) uespliong ay}
0} paje|al S UOIJeHOXS 21U0SOoq B JOo (d‘mM), 5 uoiouny s,ussin) papJelal 8y e

3+n—m M —m—n [ u |
: .\ : \I = @némﬁ -:uoljejal @_CO‘_v_;w‘_w_.tm‘_! ®

npy ——— =nnp -
P @mn)yd @Eimwﬁs I

1
(d*m)our i (d‘m)d Kusuep [esoads
oy} ©oNPOIUI “1S4I4 "UOIOUN) S,USSJE) UESPIIONT 8Y1 8SN O} JUSIUSAUOD SI }| e

UONOUN) S,UB8.L) UBSpI[oN

180



3 o
le.\w 5@38\NIBDT3VMU

%&sﬁﬁﬂw s%%«%%v : @gff?
m 8:% v — |& %ﬁw%@éoﬁe\_m @?33% P ) “enoiued uj e
&\mﬁ

gy,

urelqo am (;6 /1-) 03 10adsal yum Bunenusisyiq e

(tgda_2 N~V uyum (2/V)f,v~{0) :sishjeue euoisuswiq e

of _§ . '
A\_ﬁﬁw z,p \ 1p \ mwsv dxe iy @ \ u - =Zul-=0
I/1
se

Wwisifew.lo} awiy AeuiBew ul usplim aq ued awnjoA Jun Jad g5 [enusiod puesb
ay] ‘| Jeleweled [euoisuswIp [eUOllPPE UB SI 848y} ainjeiadws) a)lul) 1Y e

6661 si|3 ‘eisndey ‘Aouedysnys

9661 BUeL "wisney Si aJnjesedws) ayul e |37

181



ot

L IO IO n 0
a5 + 72 — I LG . — = - \
lor Wil - 3) ¢ ) m oL & f@%g ¢

Sp|oy 8|n4 WNs 10exa BUIMO||0) 8y e

|%]y— = 0(7ig) e10USQ X

0(79) — L{xg) = WI(Jg — 3)

‘8’| {(8n|eA uoljeoadxs wnnoeA sy} bunoesigns)
o<ing> - 1<iig> Ing L<ig> jou seINdW0d SUo 82111.| 8y} UO Jey] ‘910N x

2002 1> ‘Neszieyy

AlIsusp [es10ads sy Jo) 9N WNg

182



L

L Nré Omg
ay + 7 W _9
@ |91 Wi(gg - 3) 0 gL I J

| aney op\ e
M+ 2m u o
Om 56 (0‘m)d
HIWI| 0 M 1081100 SeY pue M Ul ppo
SI UOIYM W0} [euoijouny Buimoljo) oy} swNsse am salouanbaly |[BwsS 1y x

.m_E. wins ay} Jo sopIs yjoq uo
pajoeligns si ped juabianip siy] *,m;S10~(m)d (serousnbauy ybiy) godd u| x

d Alisusp |esjoads a8y} 10} zjesue ue nmmc am A}JISOOSIA Y|NQ 10BJIXS 0} J8pPJO U] e

AUSODSIA Y|NQ 8Y1 Builoeix3

183



¢l

\®D) BC'0="L o

W1 29°0=/"3

ABD ¥ | (°1/1) = 0 puly 8m g>2]/] >| uolbal a8y} u| e
10 00

0

10

¢0

‘ €0
002 ‘Mzosued
‘MOJUBZ ‘4OSIe) ‘Maseulzoey
¥o

S0

9ol
"PIjeA sawooaq Alosy) uoneaqinuad 8yl Yoiym e ajeds e Si 0m Jajoweled e

(1u02) AUISODSIA M|Ng 8y1 bunoeaix3

184



€l

9661 ‘ (pieleleig) e 18 phog

ejep 90IE]

185



14

LT OI'T 80T 90T vO'T CO'1
ﬁ_ﬁm_dd____._,______.._____

T T T T | |

P

/00T Yohke|N m 1M ‘NedZieyy e

100

120

v0
90

80

00

1¢0

170

190

180

90I11e| U} UO AlSOOSIA MNg

186



St

/002 ednweMeN ‘fexes

V'vze o2 9 2 8 v o0

-v0°0-
9 tooo
® 1
% -$0°0
T 800
gx gLdw O L
gx yodu| @ AN
panosdul] s/9

90I111e| 8Y1 Uo AlISOOSIA MINg

187



9l

9002 ‘Neid ‘yosed os|e ees

'SOILBUAPOIPAY

[eapl 8y} 0} UOI}081I00

JUBUILLOP 8Y3 S8W0998(
Jaieym °| =~ | 1e obie| e

e L LU + L0 20— = 1h
SUOI}oBIBIUI BAIIBALID

B 01 0Np2|>>] Je |[ewsS e
‘qood
W04} suoljeloadxs yum

PJODOE Ul 2| <<] 1B |[eWsS e

S| AJISOOSIA Y|ng

L/L

ST v1I €1 Tl I't 01 60 80

1y

(/1) 2

a2I11e| 8Ul WoJ) AlISOOSIA MNg

188



Li

‘Apnis snouss e
S9AI9SOP uole|nNdjed [edlweuApolpAy uo AIISOOSIA MNg JO S108ye ay| e

‘uononpo.d Adosius abie| = AJISOOSIA YNQ 8bJe e

"JUSWISUIJUOD 10|02 8y} O} paie|al udn} ul sl yolym
uoje|Ip SS8|ssew Jo aoueleadde ay) 0] palejal Aj1oadip Si YiMmolb siy| e

‘apnyubew Jo siepio ¢ Aq2]=] Jeau sasealoul AJSOISIA YNg e

Arewuuwing

189



190



ejep uoi-Aneay wioaj AHSODSIA Jeays Suildeslxy e
soiweuApoapAy annedissip pue j4odsued) juenienod - AHSODISIA o

mopj o1dijje pue sonweukpoipAy - uoildNpPoIlU| e

AN ‘uoidn “123ua) ydieassy INgG NIMIY 200C ‘9-G NON

MIINDY |enuuy DY GY 404

Kusianiu) anping 73 193ua) yoseasay TNG/NINIY
Jeujo|p] saua(]

DIHY 1e 9118w D0
asuap Jo AJS0ISIA Jeays 3yl sululwialag

® o 4

191



T . . £00Z '9-G AON DHEY 0 _._2 d

Aysoosin osje pue ¢ 20 /dp = .5 punos jo paads 03 aAnI}Isuas

K\\M .\H\. / )y .../
Mg g — (_fA—_x) -
/NQ N&v ‘¢ ¢/

“d

A

Adoajosiue winjusawow jeyinwize jeuy - Adoujosiue jerjeds

(¢a) . moyy ondijpe,, - 3|qeAIasqo poos e e

J333ew Jeajanu asuap 73 10y

/
‘n)‘ny @:v * f-@ “n)‘ny  uepye) uoj AneaH ansinieRy
V2 AR

192



100T '9-G AON 'Dddy 9 4EUON "d

uonedissip QN ‘Adoijus saAIdSUOD

20Q/dQ = 7o punos jJo paads <«

(u‘2)d 21e3s jJo uonjenba :Aq pazuajldeseyd i9)jewl

sweyy 3sas piny . (ow) =4Iy ¢ (dididio)borp = ST

—

:wnuqlinba jeooj

0= (T)uN"O ‘0= (2),m1"0

:U011BAIDSUOD 98ieyd pue wnjudwow-A81aud

(1 ="n,m) (7°x),m KjoojdA moyy
(1 x)u Ayisuap uohieq
(7°2)d aanssaid

(7°2)2 Apsuap ABiaua :sajqenen didodsosdeuwl ‘|edo|

wu_Em:zuo:uzu (13|n3) |esp|

193



L00T '9-G AON DHYYY .E d

uonjedissip jo )oe| :djepipued jeinjeu e

ajyoid Ansuap jerput aspaadwi -
24njep\ wouaj si9jjip 9iels jo uonjenbo -
sagels aje| ul wnuqginba jo oe| - :suoijelnap 104 sasned jerjuajod

(AeD) *d

|

80 9

0 v'0 ¢o0 0

Aljenuad

% G8—GY

1

- 0 .

4
1V

ZA

@ <

o
olpAy — 18
HYLS 1 ¢ {0}
u+ L u 2l

A®D 0¢T = NNs/N JIHY © ny+ny



(G0.) #6714 d 'SIdULIElS 'UOG ‘UNIAOY
(20.) 1874 d 'SIuLIEIG ‘UOG '01358D1|0d

g

vy fy < s/l

L00T '9-G NON 'DMdY O 4BUION 'J

:K109Yy3 Suniys wouy Ajquadal

GT/Yy < —ire = s /Ui :knsodsiA eunuiw san3

uy ~ s Adoajua

(G8,) 1€ Q¥d ‘Zom3|piue(] 79 Asse|nio

(Kieuone)s)
(q7) merd Asepunoq
SIS S

/

4 \hl

Sk M \\
i Juarpuad / PN

N

/1 ssaa)s Jeays
< - >
1 *A)00pA

( mE.»,c::
(q7) aepd Aiepunoq

-+

uoisudwiIp g

p .
1S00sIA

¢/y T dANY . ]

/Y <INV AV

‘ol -gly =l

:Kioay3 o1euny| +

:solueydaw wnjuenb

195

m“_:w_vmhm Kyoojon 2o3npaa 01 sjoe

:UOIMI\|



. L00C '9-G AON DHEY O ._2 a

U|B 19 ZUISH |B 13 3)ydsiewoy ‘Asuea] sqydsiy ‘eBucinjy T 1Uemalg ‘|seus|

solweuApoapAy snoosia jesned -

UAsulRdD) Ny ‘1leid ‘NG 'AsseinAc) ‘Bueyz 10045 Sp ‘[9EIS|
podsues) juenenod -

:$109Jj° AJS0IsIA jewiuiw Apnls 03 suoildo om |

iBlep woJ4j } ulesjsuod am ue’)

LiDIHY 1e uepiodun aq A3soasin pinon)

196



9 £00Z '9-G AON "DY8Y O JeujioN 'd

410
iﬂtw.c ~ i £31800s1A d€0US D9

A03y3 22Uy JasIARERY, 10040 30 4O X| 7§ A Siidey) 0apAy sa)01G-19IAR dAlledissIp <=

uoisuedxe Soysug-uewdey) :*jinba |e20| Jedu sjuaipesd [eljeds |jews 10j e

pan1asuod Adosjud ‘wnuqinba jedo| () < Y Hwi| pinyj [esp] e

(x)A3ISUSp X UOIPIIS SSOII
1

= (T)Y

:yjed aa4) ueaw

EEE:EEA HM \t\wtrﬂ\b = m\:s.\ﬁmwwﬂmw@?ﬂﬁ — A.HVNTN«H
q)U :

‘s91e4 |ED0] JO SWUd) Ul pajejnuuioy - yoeoudde ‘jnbauou ‘Bjqels ‘jesned)

Jaulaln) ‘ny 'Suayn) ‘1eid 'elpewzis) ‘@dueA ‘N 'Asse|nAo ‘Bueyz ‘Sued T ‘10045) 9p 'HEMIIG ‘[9BUS| T uuBWZI|oY

o to.,‘_m:mbou:m.__..gou .

197



L . . L00C '9-G "ON DHEY @ .E d

1B 19 N ‘|B 19 Bwepoy ‘|e 39 axydsiewoy ‘Buog 7 zuldH ‘Adues| ‘9qydsiy 7§ eSuoiniy|
—um.n_o_m->®—u WC_OQ mE_\_HTOW—m O\.—uh_\_ < uoijejnwioj jesned e asn jsnuw

(6861) GTL 'TEAYd 'wo|gpur 7§ %203s1H S3I|IqeISul
 (62,) wema1s 7 eeis| (92,) 2NN jesnede «— suoljenba aijoqesed

:swigjqoid om)

A1IA130NPUOD jE3Y ¥ ‘SDIHSOISIA YN pue Jeays H

;Q:iq — ‘:.NV .\wl ) — 53\:..3\. = \_‘lq N.-US::
d+ 2
. J0apP1 . SN,
.INHZ_DI U T .Z_..m/w - :‘...\/p
_ m 1DIPT r
0 0 . Jpop _ SN
ﬂwé@:idﬁu T A @é@hiqm - q‘;\hb + \hiibv? + lirﬁ - \HirH

SjuaipesS ul Jeaul] SuoI}IALI0D |jews ppe :04pAy S9)01G-IBIAR| DIISIAIR|a

soiweuApoapAy snodsIp

198



8 £00T '9-G AON 'DY8Y @ “eUloN 'd

[(50,) T204d “suRin7eny] ¢ — ¢ ~ 10398y Aq sdjpy Ajqeqouad - 66 — 666 annjeipea :uonsanb uado
sajea QH aanequnuad ueyl 19YSiy xGT «— qu ¢ ~ "P—Yo pasu :9)zznd

[A9D] Td

: _ , _ _ G0°0-
Ajpenp A9D) V0g€1 © ny+iy DdIN
uopey-uoyred
. . qugp="0 + 0

w

—~ T - S0°0

b

a 4 <10
H N 0001 = “*lp/°Np

(z > |fi]) & poSrisae 1ojowried joedull

h.HT.
\H :c_.,\EZ:S:CE:Mn:.E:@E.mﬁkmTT.
I 1 1 | !

i
podsuesy g — g ‘(Ld)%a woay DIHY 9 Auoedo (20 L69 VdN “Asseinis 7 NG

199



6 . . 200T '9-G AON 'DHgYH @ .E 'd

¢/zL X 7 L/T X (1)0 Suimoil spaau jsuod = s/l

L wj ¢ —1 Wi 10
| Al T

200

U

T

S

(€ A,

=
/
Va
Suljood /L~ |

(L LO)/T ~ LYY ~ s/l 03 Spuodsa.402 H|HY 404 }Nsa4 qui Gy ~ O



01 200T '9-G AON DHgY @ 4BUIoN d

IIHY 3 ¢ — G'T JO J03oey uiyum (1f) /T~ s/l =

elep %o JIHH @Y1 paquasap yaiym ‘qu Lj = 590 se swes 1sowje (1y)/1 ~ s/l

[A9D] Td
¢ ¢z ¢ ¢1 I ¢0 O (AoD)] Ld
| | | | 0 e | G [ 0 0
) ]
- m.#.ﬁi.-..ﬂ ...... ¥ _,mw
n - 110 = F 4170
qui 0z - ,..m o~
R A I
LT . : co -
—__ WU T 4 ¢0 2 4¢0
1 ﬁﬂ: r__.. 5 8] HTPS m
u\Ew 0= 0L wj 170 ="
| I ] _ L e , | N | . C()
(0.) v6Tdd ‘weunon Z WA gsu02 = P00 SA (1) /1T ~ s/l £0.-90, NG

| aedsues) woaj Wy = (§ 18 Nyygen
o ﬁ_ Jwy R =4q <&<

201



11 . . L00C '9-G AON 'DHEY © .S_ d

33e3s jo uoilenba onsijeas asn ‘sak j1 —
a|qedijdde si soiweulpoapAy ains ayew 3saly —
solweuApoapAy SNOJSIA |esned wouy 3 nsal }29yd -

(22 jo @ouapuadep Ayjesuad “3'3) eiep 19Yyl0o YUM }I9YI-Ss04D - :sdals IX3AN

s/l as1aid e 18s 01 0 ul suonjeuea jenjeds |edo] Suissiw -
(uonisueay aseyd ou) ajels jo uonenba dg = 5 ssa|ssew -

sassadoud 7 «— 7 Ajuo - :sjeane)

(Bunndwod aiow ym pacnpai aq
ued ‘Ajuo 10419 w:mﬁw\_muzm_umumv ‘wnwiuiw painiadfuod (uy) /1 = s/l yum
9|qizedwod si ydym ‘g1°0 — G0°0 ~ /4 s3eaipur eyep (Ld)ca JIHY YL "eiep

uoi-Aaeay woaj A}IS0DSIA Jeays ayl 1oesixs 031 Jodsuel] JueLieA0D 3sn ued app

SUOoISN|OU0")

202



/002 ‘G JoquianoN
geT [euoneN uaAeypoolg ‘malney NIMIY

ING NIMIY B Alsiaaiun NRY sexal
Ss9ll] Jauley

203

19}}EeN Jed|9NN

pl|oJ pue joH Buiqoid




(oineo) d

0 8L 9L #L 2L 0L 8 9 ¥ ¢ O NI 34 Juley . . "
L B I S e s A B A LA T T T -
Kreuwpld ;¢ ¥
(lenuod % G-0) My+NY XINTHd |
=0 H ejep "7y
907z s5gz 00SC 4V Hig | v DIHY wiody b
0l%l L9} 99144 i czel = 1 . W
" ezo LM — 'Y, d
oy 288 o< — w@ - 3
L W : — 4@ _ 00 &
s8¢ 99¢ vm.N 97’1 90T — — 10 =4
T TR A e - F
88°0 . -
. 650 - = a0 =
620 me eEMNSEEESEsSEsEsEEEsSsESmsEsssEEEE=amsEss i~ r | .m
- ‘A—m.c Ml-
sanea{ B ) ‘lSPoW WO > WoR SAS pUE WIS L &

Ao WD puk meQ ASBUNUEIE XINDHd

- 18A JON ¢uoisioald Aydesbowo| =

uonelpes oaubewoljos)e ¥ sjal oo
wnipaw ay} yum bunoelsyul seqoid piey |eula)xg
- . 'soqoid uolisioald =

(D13 aunny e je "6-9)
SUOISI||00 W+© Ul SUoljoeIS)UI B)E]S |Bulj pue)siapun am ued MOH =

suoljisuel) aseyd ‘saiadoud Jodsued) ‘ejels Jo uonenb3
¢OIHY 1e punoy 8jeis Q0 ay} Jo saiuadold ay) ale jeyp) =

Aydeibowo] 20

204



€ £00Z NIMIY saujBuley i,

‘A1oBYy) 10) Op O} dJom yonw ||nS =
Ansiwayo Jonel} jor
suole[a.i09 jal-uojoyd ‘uoipey-uojoyd ‘uoipey-uoipeH
uonn|osal syal woJ) uonelpel dlubew o093
ybly | aue|d uonoeal sA 7Yy * A :@ouspuadep yjed
Abuiseasou YYy; ‘enoads aAIsnjoul Jo uoissaiddng
922 leau ay} ul Jo Ajjualind sn 0} a|gejleAe ssjqeAldsqO =

uoissaiddns yienb AnesH

¢uonezijewlsyy jof (jered)

£S8poW YDIYAA ¢,0suodsal wnipaw aA1}09||0D

" ‘ouo9 ‘ebpi ‘euswouayd mapN

aAnequnuad-uou sA aAeqined ‘@AneIpel SA [euols!|joo :sso| ABisul
suonsanb uado Auepy =

dajs 3xaN 9yl

205



£00Z N3MIH S8l Jauley

suojoyd
JOAE]} Uolied

soqo0.d pJey JO UOISIBAUOD padonpul WNIpajy =

O7N 10} paau ‘suonea1i09 y-A woly suojoyd Joj AjlunpoddQ
A uojoyd ‘suojoyd wol) s}ar
suojoyd Ylim Suone|aliod pue saqold dljaubewoljos|q =

uononposd uojoyd pue uoljewwnsay
1SIM] Jaybly pasueyuy

UOI}eZ1I0}0.) Jeaul||0d Wol) Wnipaw Jeajonu e yum jaf e Jo uoioelssju| =

— sj09loid aininy pue jualind ‘}sed swos —

Aepo] )noqy JeaH |IIM NOA Jeym

206



£00Z N3Mid

WNIPINN + )or

sa/l4 Jauiey

207




(ot ) (D) .

[¢ : vg ¥¢
d)7 1?7007 DO

zp| = (%) o

L

() 24(\2)b A0)D(*2) 0t

‘69 ‘uonelasdisyul
onsijigeqold ajdwis e aAey }sOW ‘8)NQUIU0D siojesado ma) Ao
(Bulie)eos-u 10j) ¢l JUSWSOUBYUS |BWIXEW UO SNJ0

-uewisls + ni |
ey | N 1S + NI
<+

5
v

A

‘en ¥ ~ Juswaoueyus yjbua) Jigiyxe way) Jo swos
slojelsado 1sim) Jaybiy Jo ssejo e Aq paqguosa(
:uoljeziioloe) Jeauljjod ul buliepess sidiyniy =

buliajjedsg a|di3INIAl + A0 dAl3eqinyiad

208



(6661) Busd ‘ssoly ‘Aeybnesop
v

2002 NaMI™ $311 Jauley

+ d
i . oy
: 1ooo 8 uz .
C 140 m” «,Lr\w (® wQ_\r u ._u L
] I b wnjuswow asiaAsuel) Jo sjuswow pajndwo)
| 1 uoljeipes o/m Buuspeossal sdniniy
] [(£002) 4ry] Juswadueyua jewixew
|_60_%0_L0 Y0 S0_¥ 5070, YlIM siojelado isim) Alesjigle JO uonjewwnsay
”, / o siied AQ % s1ol S| Jo Buluspeoiq WNuUsWOop
i * - | Mﬁs.cm
/- . mxo/ .
—— I 6o 2 S|H ‘[oul swa)sAs Jayjo ui syal 0} paldde os|y
............................. R I uoneipel uonib ypm Buuepessal s|buIg
C A0 eGSO A EEI -G L =gas T SO _”@CNE/ZX ,@Cm;.m nOSm‘uH_
I S| ul uoneyuawbel) palyipow-wnipap
| W
A \_ n :ss0| ABJsus o) uoneoljddy =
a:; $+T§W " mg&w.v.%ﬁ

A Sy Ny o ae 1@ 3SIM L 19YBIH

209



8 £00Z N3IMIA

J.¢, dwvyos buiyousnb jal 0N Juslsisuo)

¢,¢ 1911BW Jesonu joy 0} uolezijelauan)

¢ Wl wnipaw 321y} 8y} ul sso| ABiaus aanjelpel Ajjlenjusng

‘(Apoidwis 1oy uojoyd js41j) uoneipes yym uonewwnsals Jdwapny

/lIeM se sassao0.d Jay1o puiyaqg ainjoid podsuel ajdwis e aiauy) S|
:Apn)s Jaylnj 10} uoljeAljow JnQ =

ioDd pazuojoe) Jesul||09 Wolj paAap ainjoid podsuel |

Asuap Jesponu = d N b i
. . I
2u09 Jybi| uUo pajanel} aouElsIp = A,UEVQ =a ¢ AU = A

‘ory

juonenba uoisnyip sAaqo (b} uonnguisip wnjuswow [eul :Jybisul mMaN
| [(9002) J2lInN “1opwinlepy]
PaLWIIJUOD UOI}081I00 SANRIPES O/M UOljewIWNSal | H 10} }nsal Jaljjed

Juswdo|ansp JUBJSY =

sainiadouid jiodsueu |

Soll4 Jauley " v "

210



. -Th [pepiwgns aq o} 9|y ‘sali ‘Jopwnlepy] o e
0} POIIYS @njenA |eljiul 1NO palojoe}
INq ‘810}9q sk uoisnylp 0« A 0 < A 10} a( ued uoljouny
Lnjuawow asiaAsueld | 10} w8} O7IN wJa) buipes Bunyds uojoyd
\ T \ \ \ T b Tan T
| / 1dc 2T ol Ip'b pAp
T, ._uwn 4 i \ﬁ. @um. m,.\k. b \ﬁ. A fmf; ob _ 7 Z
A .N < Nv& -1 t1 TH&&Q@ +A + v\ v “o 1 vmw op

jwi A [jlews ayj ul ‘60 pawwinsal 8q ued uolisod uojoyqd =

b uonisod
0} dn suon|B Aq papasul winjuawow asiansuel) = Py
Th o T
yienb o) ym uojoyd jo uonoely wnuswow = A | A DL @
_ ™ SOSBY X = 7
m e yA - g
PRt u " # Hm_. ! M _Tmm :b uonisod je payoene uojoyd 1o}
I T T Jojebedoud uoiwia) aA0d @
e&\ m.:*ﬂ "m.-.oh_a W Maccw.wv& M.o-mw .RN ..—. H h. .H. .hn—.m
) 7 © ﬂ : b 1enbﬂ#“xg”\\\__¢b.n ;,_M\Ja, )
7 b R U A bt adA) Buimojjo) 8y} Jo sydelb wnsay =
1l

1 SIQU Ul }9f e }jo uonelpey uojoyd

211



_ [paniwgns aq o} 48Ny ‘seu ‘Jepwnlep]

sali- Jauley “ .

e ar uoneIpe. uonjo
Lok Bk d 0
uk [ S S *f, «w | suole|nd|es Jayjo 0} uosiedwo)
) B d R
o B S ABojouswouayd A abieT
b RSN N b
! ‘wnipaw ay} 0pO| =
Ul UoIOUN} UOI}E|S1I0D |BIA}-UOU {44bb) ~ 3 b q7(4 1)
7= % Aq18ys-yo payiys suenp
“Tx uonjoely wnjuawow ¢
ajuly saainboe uonib Juaoelpe ‘welbelp (juwi N deap) sepnqlijuod
oy} Jo apIs auo uo Atesyique juiod uoissiws 0=b Ajuo ‘sjuiod uoissiwas uojoyd
uojoyd ‘s1a|dwooul asualapalul dAloNIIsag JO @ouaIaalul aAloNIsap a)e|dwod o
0 < A 10} wid) OIN :0 < A 10} wu8) Buipea
T Taa T ‘ \ﬂ
/ 1ac \ b 2T ol AP D pAp
4|Qﬂd et C+(Tx+ )L () =0 < 0 =
AN - ﬁ %.@.%N A\N.\Knm.\k.vm A v v 0 ~ 14 N ..O%Q

Jwi| A [Jews 8y} Ul UOI108S SSO0IO POWIWNSDY =

Il SIqu ul }9f e }JO uoljelpey uojoyd




2

3

2002 N3MIH

suolje|allod) ¥ suojoyd

sall4 Jauley

213



[(9002) Hr¥ ‘enejseaus sjes ‘apiqing] (/420)) *d
£00 t 8§ L 9 s F ¥8 L 9y ¢
T H T ‘4 T _ T 7 T m T T M T _ T _ T ﬁ T _ T
(209, @ [edovor
Cl 01 8 9
< _ T ) v:.m: 7 4 B s\ﬂ.....h
s N \eg0> )| -7 PRGN ¥ Sl
L N * 1 - P .,
g AN \ ok Tl 17 - % )
8 ., /u .ME‘O“. m;,. - %«,ﬂ,- . .‘ f.‘o.- i . % .
” e, N Vo WP B Rk I %
LLH ‘wey-wiey) — . . / ] ,Wz \ | )
~LLH ou ‘uay-1al - — .mo-c_ 5 B ] [avsnpw XINIH @ |
TLH ‘Way-3af e : — B () aasnpur w ®
[ (ssol-y) “Seayf - - ] § - L (1 sasnpur
- (10211p) UBA-[]oI(] ¢ - - " 01 < YTl — I3l — o —
E € 1o - P
APDI>IN>A2DS0 Jm. = PN RTINSV PV PO O P O O Rl
[enuad) %01-0 DIHA . .7
i (i) eanebau suojoyd wnipaw-jal :“A

wnujoads uoydaji(

[(#002) roieyedez]
[(£002)
BABISBALIG J9(INIA ‘HMH]

suole|a.lo9 18l-4 ‘uoipey-4

‘SjUBWaINSEaW dAISN[oUl 9|BuIS
W04} paulejsuod ||am 1ak 10N

UoISI8AU09 Uojoyd-jaf pue

UoISSIWS [ewlidy) eIA ainjeladwa) SS90y
sowll] AlJes Jo/pue [jeqaul} 8y} apisul deap
w04} uonewuojul Aued suoydsjip + suojoyd =

$9qoid N'g3

S9|JBAISSUO BAISN|OUl SSO| POSN =

[(9002) 4rYy ‘slen ‘spiqin]]

214



(o/n®D) Hd :3L0D Ol 810 (9/A8D) ¢td
& 0 6 8 L 9 § v _ ! +OI0N

¥¢ ¢¢ 0 81 9L v 2L OF 8
. o004 e T TR L
[BIOL, mmee | 25 o 1 [B10]] e a
, UOISIOAUOD A1 =z \...wo._&ohéonub;um r.N....
e Lpa === & s kpang ---| g &
P oL 2 T
1 :.....l - oY
" 5 - S oL J
: DR ¢ ™ 1eVH &
Lt 2.&...-0 -GD.. " o
P o a0k % : MP
m l!l/ 2 qnu. N ." m-QF =<
5 5 S : (o)
10t @ N o <
wy)=q z m P wypO=9 £ o
10l A9D ] = “Lg ansoddo A4 g L A9D § = Mg onsoddo ror o
. _ . . . ]! e T o0}

:selpnis O Aleulweld =
¢ Buiyouanb jal Juswa|dwi 0} moy :abusjieyd
O7IN 1e ssao0id aaneqginuad piey Buikpspun
saqgo.d piey Joj yiomawely Aiosy) asioaud 210W € p|ing 0} Jybno apy =

iS904nos uojoyd ajbuejuasip o} 18l-4 ‘y-A asn :yjbualls e ojul siyy uinj

i |leubis 1no-paysem <«— suojoyd wnipaw-jal ‘syusne jal-¢ ;jeane)

['|e 1@ Buepp] sso| ABisus 1o) Juswainseaw paje|d-p|ob :y-A }oeq-0l-yoeq
10l-4 ‘y-A ‘y-y :spjolh pasabbly/suone|aiiod buisn Aq AjAljisuas anoidw| =

suojoyd Y3im suoije|asion

215



ri

L00Z NI

Ansiwayg jar

S8l Jauley

216



(0/n09) *d (o/n00) “d |

2002 N3MIH

Vo2 0L 8 9 ¥ oz 0 8 9 ¥
ALVNINITIHd AHVYNINIFHd
L L - e e =4
iiiiiii SR . i 18 8
| A®D00Z =4S |, &% - W l, &8
=<+=< | >mo OON = Nh.m
ALIOD O/ — — [uonesedaiad ur | Ny+Ny lg
AUOD I e ‘sall{ ‘ni| AUQD O/ = ==
1 1 i " 1 1 s 1 i m . .. 1 >r°U— ;H\m-; L i 1 " 1 . w

y}Jomauwlel) JUS)SISUOD BUO Ul pale|ndjed soljel a|qnop VY =
S9|qeAISSUO BAljISuUas Aljuap|
(¢ oAneqinuad-uou sa aaneqginuad ‘6°9) 9zIs ay) Inoge suoiIpald
S9SS9820.d UOISISAUOD 3Y]) UBBMIaQ UOI}08uu0)

sossao0.d Buibueyo JoAej) Jo souepodw| =
"904n0s uojoyd Emtan_ SI UOISIOAUOD A «— B ‘b '|le 10 4ry
‘ojes 1/d 8y} uo uoisiaAuod b <> b Jo 19819 :(9002Z) NI + O

(uojoyd <> uon|b <> yienb) uoued
Buipes| 8y} JO J0AR|} 8Y) abueyd ued wnipaw ayj Ylim uolnoelsjul }Jor =

UOISIDAUOY) JOAR]|]

2



A3jjeqyued
gujseadnu)

»1d>g 7 349383143

@

— gy -

UL TR W TRy T s ey

qumm.»Q

R
(o/neD)
z Gl L

e S T T

S0

Hrid3C S

) I
[ XIN3Hd oo~ =
P e
‘apinp "N = AD
< apig Aeavy {Q) ]
T Areujuiijaid XINIHd -

A

4983143 uoapey

[uonetedaud ul ‘exeuop ‘sou ]

1¢°0

1vo

90

80

A3ea3uad
dujseadou)

3/A2D0 ¥>Ld>5 T 149338113

SUOsSo U "DOSSB/SHOKJ?C! *J0SST

Ar ﬂo.\)mmvv UO&&Q.HQ
z SL ! G0
- T I A
1 .
®
Adeuiwipagd 0 o
‘apine "N = AD ]
x—z.ghh D IRON] {e) 7

4988143 uoapey

ainjoid

120

'O

90

80

uoneuswbel) j8l + uoleuIqUOoal B Ul Poo)SIapun 8q UBD S}0d)jg =
opIs-ieau SA apis-Aeme uo pasealoul uonel /g erep XINIHJ

uoljejuswbel) WwnNNoBA SA WNIpaw ay) woJ) buiwoo
suoJpey Jo oljes 8y} 8y} 1o} ainseaw poob e si uolel uosaw,/uolieg

‘uoljeuiquiooal pue Ajewoue uoAieq ayj wWoJj UOSSD] m
's}al Jo uofjezijewlay (jeiped) ‘wnipaw ay} Yum
Ajineay pajoelajul aney eyl syaf wolj suolpey Auew L4 jomojy =

Ansiwuaysd 39, uo asuanpuj wnipan

SUOSDW *D0SSE/Suohaeq *D0s



L

I

2002 N3XIY sall{ Jauey

soljel N/g Yyim uonezijewsayy [ented 308y
juepodwi g 1ybiw wnipaw 8y} Ul SUOISISAUOD JOAB|H
s1al yum Ansiway)

$824n0s uojoyd Joj JayI} B SB SUOoIe|ali0d 8s
ApeaJ suone|ndes 0N 199
:suojoyd yjm suoijeaiio)

A annebau ‘Joh souspins |eyuswiiadxs piey ou :sjaf wouy suojoyd
$9(0.d 2lleubew 041093

sso| ABJsus + uonelipes uon|b :JxeN
soladold podsued) yiim suoijosuuod aye)
| }JOMBW .} UOIJEZII0}OR)
Jeaul|joo e ul e Buueyneosal jo Buipuejsiapun uo ssalboid

jooynQ ® Atewmwng

219



61

200 NaMI sol Jauley .

wa)sAs ay) Jo
NOEREEIRT 4

s9jonaed yospjing
aoeds wnuawow <> aoedg =

a)els |eul) ay) ul Adosjosiue wnjusWo\
a]els |eniul ay) ul Adosjosiue jenedg
‘0 < g J8)oweled poedwl a)ul{ =

mol4 andig

220



IUTD YDIBDEIY

NG NIMIH

40/G0/11 M3IAY J3iua) Youoasay ING/NI.

Aojeioge] [euonepn usaAeyMoolg ‘OHdY
Aiojeloqe] As|ayiag sousImET ‘UOISIAIC] 80UBIOS %2%2.@

uenj Bus4

221



. P

BaBgiaadTy SETRIRTO i}

suoped x-abie L00C/H/LE i Tu ] . m:_,T:Z_:

(2002) 100280 ‘661Hd ‘UoNA 4 Unaq Ayspoug upnpay ‘suonnguisig
ANdI19H Yienp-aousje ) Uo wnjuawo Jjeinbuy [enqiO Jo 10843

X-2bJD| 1D BUIJUNOD UaMO =
[yd-day] 86€y 80L0:AIXD ‘upny - bups|abop ‘suoinquisiq UoUed
Juapuada(g WNUBWO\-8SIaASURI] pue aoueequw| 18lig oluoipeH
buiua44D2s pJoy ul :oicN._Lotcm i
[yd-day] 2/2€ 60L0:AIX4D 'UDNA " ‘480D
UOJPBH 1B 19 B 9pISu| SUoIpeH jo uoinguisia oEmEE\nm{ E:SE_N(

2002 ‘6201720:9.Add 'UpiA 4 bups|abop nity
‘uononpold 1elig oiuoipeH ul AllewwAsy uidg-esiaAsuel] a|buls

(2002) €€ ‘059g'1871'sAyd 'uong 4 buosiabop nio
SUOISI||0D 2IUOIPBH PazZLEe|0d Ul uoioNpold #mq IQ OLPPWWASY

1002 ‘610¥720:62AQ4dd YPnA ‘bu DS|2DOA’Sd2p|nW ' Joyuiog ‘sieplfjo)
uoJpeH 1e suonejello) w.lg u ?mEE>w< uidg 9SIOASUR) 1-0buIs

s21sAyd uids 2sJa2ASUDU | =

/002 Jo Auowuwing

222




suoued x-abien L002/H/ L}

“‘wnjuawow

JO|NBbUD |D41GUO Huonb SD YoNs ‘2uniondis

U03|oNU puD UOILDWWNSaJ SD YINS ‘S§224}2
Qo0 Apnis o4 buigsadajul AuaA si J|2S4T =

9H] PUD UOJLDA2| 1D SJISAYd M2
S4Qd 2Y4 40} 13 |0qo[9

X-20JD| J0J UOILDAILOW SI1SAYY

|
SJ42p1||09 40 s2I1sAyd A\J 4O 4521 UOISIDAUY =
&
i

223



. o g

FARUBAR Y RILRIATOY i
suoped x-ab1e] 2002/t Y HANIY @S K

dununod yomod y01€100dg
IOy << (x-1) /.M :eys-3jo yey axe syorededoid [y

2|gD|N2|D2 2A14DGUNLId AYM

224



suoued x-obie LOOZ/L/LL =

. m. ykzem
FEFERRF

Y

'SUOI}OUNS 24N4ONULS pazidojod 2yt 1)
(G661) 4+P!WYS-4pdDyng-Ayspog m

ﬁ, (x=1) ~ ¥O/1° va/+0

9 ¢ (%-T) ~ 9

(6261) 260da7-Axspoug

fdX¥ = T)~s"Ha pue p(x=T) ~, 4

(G/6T) UOSHID [-JDJUD] =
e sgl X =D (¥ a eh/ 1) 5= m&ﬁmgﬂa

(0L61) +S2/M-UDA-|[24Q =

2JN}oNJLS
X 26407 Jo bu1junod uamod

225



9 suoped x-ebie L00¢/H/LE ,;:,.wwM...m::,xi_: t m.rﬁ:w
() 1-
I :_n_wﬁ .
7] ,M& VI d
JU
ba(%-1) ~-b “ (v) g-wds -
0-Uids 0} 2AILD|2d »(X o= N 2T
-1) Aq passauddns 2q |im La( T E 4 ‘B
Uo11oJnbIJuod T-ulds Yyiim T THE T EEd
SyJonb om} uojpyo2ds m R b Aﬁ\ﬁ%

0=Z 7] Wod} buifunod uamod

226



suoued x-abie

‘__.__,....mulwll_l@”@q

oS
o
+
- 1 &

g ]
| 1.
- S0
1 +
SIWYIH ¢ { &

L11-663 Qe @ |

L
L00Z SS1 .
(588)S57 :
jeonsnels v < - \V}
uo|os |ely>d i B
WoD - - . =
150 o
m
A N
\ i =
.-T
=l
——
L

vOTdd 'V 1IoH 9O1L

X-2bJD| 1D u0140Z14D|0d HJD

£002/H/ L1

o ERRREREETED)

i —ﬁwlqwu

FaddABe ¥y RPN

(G661)

FPIUYS -4 puDyUng-AYSpOUg]
T<-X 40 Liwi| 2y4 ul T yooouddo
0 jmb/by jooiypuayl =
, a(X-T) ~-
:2|Nd bu1LUNOd UaMO =

b ’e(x-1) ~.b

O

227



i CEREEEEEINDD
FOagaaarl) LNy hangy O i

suoued x-abieT LOOZ/MLE i r@m:
LhEh
Nmai.:
2q ||!M J040DJ uoissauddns |pLo| =
._lm.\\*_\ Hm{m\,.
Tay . TEJ
A T g ) e

4Jod buid24402s J1ugiuod ay4 wpd} uoissauddns oN =

u
o_w RES

uoissadddns uamod EN\N_ [IIM U m:cn_xm 4d J1SUlULUT =

@"

Cgﬂ - ﬁ@% + )

1d

b o4 suoiLngiujuod 1=

i
-

0o000

228



FORUTY LN

suoyed x-abie 2002/ 4/}

[<-X 4D (X-1)zb0] o(x-T) ~.b/-b"
uoisuodxz 4d 21suldiul
Y4 Ul EAEA/T u04oDJ [DUOILIPPD WOU) Bulwo)

(x-1)b0] o(x-1) ~-b"-
b o4 swyjt1upbo| 2|gnop saonpodjul |1 =

o(x-1) ~-b
buisunos uamod 2y} 2buoyd Lou S20p 4T =

UoI4NQg1JLU02
wnjuawou c_o_:m:o _ctnLO

229



ol suoued x-abie LO0Z/H/HE

BERJLEONTY RYDMANTEMp] 4

DLOP [DiUWIS2dX2 B Y4IM L1} [0Gob OTN
© s24inb2J SUOINGILLU0D 2S2YL JO UOILDUIWIDL2P 25102.4d 2U0W

X
I 60 80 L0 90 S0 v0 €0 ¢0 IO

/ v+ [ fos w0 _ RN LN R I EEERERE R 7 b
mfy . Wwﬁuﬂw@w vaf -1 w .iqvmmmm..,mu m<l—0. | ® | | | g0
JO'UDNA V-lleH a _
-UN2Q-AYSPOJg-UDIYDAY wmﬁwm.__m_u | “ | 90
UoI4NQGIJ}U0d Wnjiuawow v'o-
AD|NBUD-|D41GUO-HJDNY) | Z0-
# % H | o
,(x-1) ~.b/.D "l z'0
86 AOUDWDLS 0
~AOJOPIG-U2pD27] o0
G6 +P1UYdS S
-}pJdDyUng-Ayspodg g0 2
!

2|NJ BuILuNo2 uamod

'X-2bJp| 4D UO1NGIJLUOD

WNLU2Wow Jpjnbup |D41quo HJond

230



2

I

suoued x-abie L002/L/4}

X
L 60 80 20 90 S0 %0 €0
L TS U L A B B
(peyoaloid) zLqer e - 60"
GZ0-
0
1 620
G0
S0,
2
L £

A,
i FEFEE R

.

suolnoaloid
A®DOC L-qelr

Siuawidadx2a 913 24n4ny
puD A2921-9D|[ 4D Paisa} Jayidn} 29 uo)

231



Z1 suopeq x-ab1e] 200g//kL TR e

iYonW AuaA nog uoyy
poddns

ay} |e 10} DHgY 01 |nja1elb Ajjeas we | =

(sleulwss g} +
S81N}08| PUB SY|e] 92UBIBJUOD |E) SH|el € =

(ysep Aw uo ¢ + sbuipeadoid souaisjuod
g + sieded euinol /1) suonedlignd gg =

Jddd

4D SUD2A 224y4 Aw Jo Aubwwing

e

232



iouen yoieasay A
T mowgeugpE |

MO||194 - OHEd
‘104d "1SSY — A)SioAIUN B1BIS BUOZIIY
juipJeun elj19dd

SoISAydoJise oulinaN

233



digsieuned NSy — DHaH oyl




NSV 1e AlsieAlp seseslou| —
dno.b sjoied/esionu 8y} sejeusAniey —

soisAydoujse
oloied/les|onu jo eale dIbajells s,NSY sulbag —

so1sAyd sjoied/ies|onN sesealoul —
| solsAyd Jo
Juswiedaq s,NSY ul uonisod Ajjnoeymau vy e

NSy buioddns s1 HHgH MOH

235



|oAR4] 10} Saljiunlioddo sesealou| —
("~ ‘sdoysytom ‘uoljoesajul) TNgG ¥e sedinosal SIslQO —
AJuo yolessal 1o} awl} JO 9%0G SMO||Y —

yoJeasal saoueyua diysmoj|e) DHgY 9yl e

236



SoisAydoujse ouljnaN

237



Soll0}oe)
A se sJue)s Buisn :saiuadold A Jo s1s8) BuiobuQ e

(" ‘soljas Aneay Jo Aeosp) eonoxs wolj A Abisus ybiH —
(s1sing Aey ewuwen)) syal oiuoAieq wodj A :sAel o1wsod Jo uibup —
VCIRS

ABisuo ybiy 1e Ays ay) Buipuelsiapun pue bulo|dxg e

uoiso|dxs sy} Bultemod 0} 8inquUIuo) —
sjuaws|e Aaeay Jo SIsayiuAs ay) ul ayedioiued —
sonebisus ay} syeulwoq —

‘A
uum (NS) aeaoultadns asde||0o 8100 Buipuelsiapun e

sebus||eyo
M8U :Soulljnau Jejos 18}y

238



(NS) eeAousadns
osde||02 2400 WOl A AD] — AOIN

yoJeasal Aw Jo seway |

239



. /o
AEW /e
CY 04 0¥ oY 0 Ol

T ﬂ T 1] T L — T T Jtﬁ"L'fr‘- 1 L] 1 — T T T T
-
-
s-

-
o

o5

Ie
* L

Mmoso ABN8~( 'T) -

'I'I'TIIIIITI'IFIIII!III]_,

.lm ¢ o
o oo o N Moso ou ABW L~ ( '3) -
e s : Ajreoiewelp
L SuonD|950 U <o i,  V.86LNS jo uojejaidisiul
g o 1 ay) ebueyd Aey L
= APUDATCIADY Eln .
3 | El Alljeal e aie SUONe||I0SQ e
m__“_ph_.__._w______________w__mmklxlw
gL dis ) A o
02/—€0. (¥002) 12 "shud ‘uedossy - e e et 0
‘0 (E002) 90€0 dVOr ‘AouNWS R lupreuny  F .
- - 500
: 310
igOLO} | 3 o
umop £t guis ysinbunsip NS £ e E -
ul seijiqeqoid uoisieAuo] e | TR T

eaoutodns Aqieau e woul buiuiesT

240



o.n_ _ _o_@_ _ _oﬁm_ | Tﬁow_ _ .o_m_ _ _o_a_ | _w_m.oa
L !
s E 9ABMYO0US
i ] ay) Jo abessed
. 1 vo oy} bunjiew
I ] ‘O1e| Jeadde
— - 90
L ai—days ] H.—L@_E >®£|_| [ )
HI S P— Sould}naulup .m 80
H_Hm_m_h_‘___,____n___WM____HP..MAI}_
AW/ 3
06 08 0L 09 0G OF 0% 0Z 0L 0
0 (€002) 90€0 dVOr i —TT1T713 ©
8v€—20€ (1002) 9199 "SAud ‘1oNN : ]
‘AOUIWIS g lUIpJeunT] .. : 00¢
; — 00%
— 009
| — 008
€tg pue wnioads - 000!
ssew A Jo Buusplio ||y ue) - 3 o0z
anjeubis 1snqol e %S (0 3 oov.
aJe yue3 ayjl ul suone||iosQ e . _
1 0091

241



io|ge|reAe 10)0818p °A able| ou ‘ONS 18UV —
;,P9BU 9M Op S1010918pP 1eUM

;,8]qeAI8Sqo 8100 jusiedsuell-A O} UOIHISUBL] —
S109}}9 Wi 91e]

SUOIE||19S0 JuBIBIp & d|joid Ajsusp usiajig —
seaoutadns BNONO :Jeis 8y} inoge buiules

¥10G0 1+ (9002) ¥2a "AeY "sAud ‘uelp pue uospe) “4sjin4 ‘ueng
a.njoid ay) abueyd S}08}j8 OULINSU-OULIINBN —

punoJByoeq oullNauU B Ul SUONE|I9SO OulINBU-88Iy |

JXON

242



102—-061 (9002) 9¢ "sAud "wedodisy ‘luipieun 'O

(WL86INS
woJdy 10 %66)
JA 4 /S4UBA3
- 1 _ 2. uolo8lep
9 =TT 09 - L d+°2a-ljuy .
pre A1ey1l 10} Aressadau
ABW €°T1<'3 |PNPY | €761 < '3 ‘|p1onpy 9zIS uoleba
9 02 'PO+I240 M UOJW ¥°0 ‘424D .
:So]el JUdAe 9)e|noje,) e
SH00ZA¥9| H42dAH/ONN el /noeo
O1EI NS ” - 2. > A R T
oy} bunsey jou - a 3 ! sz
S| Jwi| MJedng ] 2 S S o S 83
‘Blep 108.Ip B Wm, _m = o3
NS yum xnjj S — SRR R SoBeereeessamms s
ﬁAJchwNnthKW#& ° [ HUWIIMS

'
)xn|3

2
6l<3

—
|

(s wo)(NBIN €

b- 2-

243



220€20 (2£002) §.Q 'n8Y "sAyd ‘luipreunt O

NSW/3 NOW/3
14 )4 19 o.m m.m o.m m.v 0l 14 oS¢ o€ _ m_m 0z m.F oL
e
10¢ . _.:..L“..nﬂ..”s 10¢
lov : b oy B B 10} %
| T=0 CpeWOZ=E T - 4100
——=-109 9Z=D "ABWGL=T " T 7T
Goy - Lo | s=» nhenzL=3 109
xm.mmm__ e log HNS swes ‘eijoads juaiayip _

HNS ualiayip ‘enjoads swes 00l , po+iajem _ ]00k
. 14}

o

SIK H/UOYN Gt 0/ASIN G/SIURAS

ANAlISUSS Mmojeq eouspuadap-z ajel eaousadng —
wnJoads A jeulbuQ ¢ paules| aq ued Jeypn e

600£80 (9002) €20 A8y 'sAyd ‘luipieun O
ST YRGS, WD GG > (A9 €761 > ) P

&

:SUOIB[|IDSO + Yoleas
A-lJUe MJadng wolj Jusuodwod °A uo Wl 1S9g e

244



asde||02 8109 10} palinbal
SSew Wwnwiulw ainseaw & AWOUOoJiSe Woldj H-4S + A WOl YNS —

oleH uolewlo- Jels pue a1y BAONJISANS Jo oley

;sonsneis ybiy pesau Aj@injosge sajqealasqo 1eyp\ —
Jenousadns onoejeb e pesu am op :|jenusjod saisAyd

2S—pv 1 (€002) 61LY SAud "|oNN e "18 Japeopuagai ‘N
Ssew s Jels uo Buipuadap xnjj A Ul S8oUBIBYIP %05-0C —
SaouUBIBIp [enpiAlpul Buipnjoul

IXON

245



oseyd Bune|oin-dD Jo 1s8] —

€00£90 (£L002) 520 'reY sAud
Jeys jo Aydesbowo| -

‘onbezzey *S pue NICIDOW ‘| ‘BUsN "0

SUONE|JIDSO pojoa)je-ia)jell & dasp aq ued 1ol MO|S

2oL LZL (1002) L8 'noT1AeY "sAyd ‘uewxep) "3 pue soIezss 'd
jONS Wolj A JO XN[J NOL ~
& BNS Ul uowwod Aiaa 8q pinod sial (May) ~ 1) MOJS e

s1ol onsiAne|aleyn
UM ONS M) A1ea wol) aite sising Aey-A o

NS ul syol desp woij A Abisus ybiH

246



—9HOL 5" HON 6
U+ _2+0T, 571 +O0Ngq4

XN} A JB|OS UMOUY —
SUOI}08S SS040 paleNdle) —

SNS

jo uonnguisip onoejeb parepdn -
SUOIe||I0SO apnjou] —

BopI 8y} JO UOISIBA UIBPOIN

.mmmlmmm (886 1) €EE 8INJEN ‘UOSUyo 3 uoixeH
io|qejiee Apeally jerep NS “A Aup -
Je|0S JO %0 ~ UoNQUIUOd NS —

Jou :sIAg0L 9C

ifelpJownd

OWRBHI 016 —

oA J110)SIya4d SJUNnood
QAION Ul O] 5 e

NS JO sainjeubis [BoIWayo09kL)

S)00J wnuap

247



002" L¥E:¥65a e sAUd ‘Aelen) euad * IulpIeun ‘pue|pel

AN /"3
Ol |

8, 0y =
dad o <_>:

-" ___..... h|"

(4 AU 552 + T A ) (0n0h2a) Togpe— =

Z°0 jSweoq A
auljeseq buo| ul

S109))0 BuosS .

ISN UM —
piepuels —
o A JB|0S e

5@2\N

suoljoelisiul Jajjew-oulinau plepuels-uou paipnis e

yoieosail A 01)Se-UoN

248



6162701 20:A1X4E] $50 (L0023D1LLVT) SO »
, 90UB.I9}oY

(uedef “AIs19ATUN) 0J0AY) BIRIIH IYSOAOWO],
(ueder 101U BUIYSIN ‘NHAMIY) epeueH LIOUBSBN
(uede[ ‘AjisioAtu) 0J0AY]) ISeURASZY Onsje],

)1 UONBIOGR[[0d U0 PIseq

L00T ‘9 puv ¢ 12quidaoN “INY
SUII PN IPIUUL0)) MI1AIY IYPUIIDS DY Y 2Y

AOD UQAYd>jIenb@)iluowo}
(VSN “I01ua)) yoreasay ING NAMY)
EMEBYIYS] TWOWO ],

19pouL padnpaa N-3340] pajsim}
Jo aampdnays asoyq

249



® ® L
orf il
NZ 2 ngi? g Ll
‘usyouq Jou s Apwiwhs Nz :uopdwnsse papasN e

o '0'q olpotad ypm

nfnnma] v gn— =>1ag

al _%% p— al
uoIjoNpaJ [RUOISUBWIP

‘gouspuadap awnjoa aso| A10ayy WA (N)NS m£ Wil N-ebJe| syl Iy &
(£904(z861)8vTud ‘lemeyt pue 1on63) BIUBIEAINDS 1IEMEY-1YINBT] =
A10ay) Bulys 8y} 0} pajosuu0d Ajbuoss e

'aoo
10 sainjes} [enuasse Bulniesald ajiym palydwis aie selosy) Y} ‘N-obie| 1y o

‘uoisuedxa N/| 8yl pa||ea sI yolym ‘Jeysweled uoisuedxs ue se
(N)NS dnoub abneb ay Jo Ayjeuoisuswip sy} 8sn 0} /61 ul pasodoid YOoH }, &

N-8bie =

250



AO wmvsim — T% ﬁi&._

(INADN)

SANBINWWIOOUOY | = .|
uo K108y} s|jIN-Bues

saoeds )« D00 «— N ‘XU = k\am@

Jwi| Buijeas sjgnop

(7LL(g
‘emey 0 pue

0« D 0 «— N Xg = N D
JiWwi] WNNUUOD JWll| JOOH },
'S31108Yj] JO pUIX OM) 8QLIOSBP UBD [poW SIY]| o
nwiy Buydnod Yeam ayy ul pantasaid Apsajuew st AowwAs N7 o
(NS > ﬁ E v n'1= A 5 /] ofosw_éo
861)0¢197d

oAouiy-za|jezuon))

(1t(2861)c1197d 48biagnaN aljoH ‘Jeueyg)

uoibal Burdnoo yeam ui usyolq A|SnosuBUOdS <T=—= 7<( e

uayoIquN <=—= 7= e
uoiba. mc__%oo v_mwa, m£ ur AjowwAs N AR

251



'INAON 8y} Se pue N A 8y} se
L10g JOU JO UBYe} g UeD Jjwi| WNNUHUOD 8Y} JSYIBYM SSaIppe S\

YIOM SIUL %
(2002) buneaw sdr yeom Qm_cmé&s buoss
U} ‘BMEXO PUBTL (] < ,. . —_—
:Zv0(9002)0L90 dAHF \ / \
“le Jo Zjjoyusjelg [ g, {
:SHIOM pa)ela \ / \ _HV Q %

e, - /; A A v,\r

uoiba. Buidnod ajeipawisiul oﬁc_ ulejuiew woc A N Joble| v co:m_:_‘c_w _mocmezc IS
(656(2002)25981d ‘soyuuiien pue sadel ) LUINE

< Yeoam g)elpawa)ul

uoiBaJ Buldnod sjoym ay} InoyBnoay UrRjuew : (N [[eWS ) UOHEINWIS [BOLISWNU «

ut uoneniig #

252



)
yeam ajeIpaWIBUI Buoss

& o ®0a,
o ~, Ng N
g 4 "
: }
/ L] MAW
\ kY /
A" o 9 &
N - B «w.?.vmh.mu

AT _ _ _ T LT B
i . "y . . 7l u _ | b N v
qn&:m:m —d T 1ny? ) - _ RS I 4507
. . B | B e e N = =l TR
(wospoaq : Ny ) o # "g|E % 1 u
- | ] 0
- " o AR :?L.,_ i “ ” - nl..uf.o ©
- joe ./.,,C..nﬁ(.w.,k.....«;.,ﬁ.y NTw K ..i,,‘,»» AR ,“ ! ® ..sx”.“......“nn i _ .w...‘.- il

iﬁw A lﬁN n ib 1_@@@ — 1b wl
(uosjorqun : Ny) () = " |

N i
01 )= L
aul| AoyeA|0od | |

<enenbe|d>

i X O AA
i weclxs Buldnod MEaM
11 AR fia=ac

y L _ H | L Lol _

pels poo * PT = "u T = N jsim [ewiuiw ‘0oL =N #

| o =

253



'UOIBWINSS [eolaloay)
Aq paulelqo aq osje
UBo JoIAeyaq Jeaul| ay |

N)  SZ0+ NF¥€000 = (N)’¢

uoibal N Jab.e| ur ymolb Jeaul| Jes|o

L L I AL _\%E_

e

I uoibal
- Buyealq

uoibal
Buiyesiq ou

_ 1 H 1 1 — 1 1 1 1 | 1 1 1

1SIM] [eUODEIp-MEXS

€0

0

S0

90

L0

80

}

254



‘dn paly} SI [apow [eme)-1yonb3 pajsim} ajdwis ay|

N - _ INADN 8} SB uaye) 8¢ Jouued Jiwi wnnuiuoy) &
. 4 'N Jo wuyyebo si Buljeas 8y «
mc_xmem \ (020(0002)2000 dIHF “[2'18 Ejlemulp) ‘WA 83U}

7

. J0 Jey} se awes Ajjenuasss si uonouny ejaq sy <

WADN 9U} S JiWl| WNNURUOD 5

™ ‘INA B} SE uaye} 8g Jouued Jiwi| wnNNUijuoy) e

(1M} Jewuiw) Z\ z(Ly)g
— p— —— uy — - —
NAD =10 = | (Vi (vl ) £

Ly)e N D
uonequnuad doojauo (V) U[ mbwm|v R — Hm _
JIWI| WNNUIUOD 8y} JEsN &

WA Oy} SE Jii| WNNURUOD #

255



IX8JU0D INADN 89U} Ul SuUonIpuod uanonb jo uonisodw| «
uonoe paAosdw| ¢
‘81N)oNJ)s aseyd ay) Jd)je ued sSuolwlisj JO UOI}oNPOoJIU|

‘dn paly SI [opow [emey-Iyonb3 pajsimy sjdwis ay |

INADON 8yl Se pue A A 8y} Se Yjog uaye) g Jouued Jiwij wnnuijuoy
‘N S0 uey) Jayse} smo.b Buiyesiq ay| «

JWI| WNNURUOD) #

250

N ~ °¢ Joineyaq Jesul| Jea|d
uoibal Buiyesiq ayj Jo uoisuedxy

soyuuiep pue Jada] Aq Jaded sy} ul wiejd sy} Jo UOKEWIIUOYD o




‘ainjoid sIy} 98s 0) papasu ale
Jossaidwooap (pessaidwodun) 4411
B pue 1, 3WIIXDIND

S00T ‘LL €y D [ 'sAyd "Ing
900T ‘LO0YLO ‘€L  "AY "sAud
(*[ sAyq 1ny ur readde o1) [yd-doy]SzIS01L0
(@¥d ur readde 01) [yd-dayl6S$T SOLO
(Tdd w readde 03) [yd-doy]eg1790L0 ‘A322912d “d “ASOON 'Y

. 257

Asoow mmcm<.

P_Ecc_mn_s_m | 241Ul] 4D

mmtﬁw nc:om v_Lo:O >>c®I

/002 9-G J2qWi2A0( ‘U2ADYY004g ‘BulLaayW Ma1AY DJFY




24n4bJadwa| 241Ul{ 4D DIUOYJIDNY

Wy 2°0 w4 "0 Wy 20 W} 6°0
(s1A dDX (g2) ™ (SE).A

(sTMM/L D% (s2)A uoissauddns |piyuanbag

Lm._.mEoE_..w r_._. QQG mo m..:._._m E _ 9: oxc_ GJNU a

258

LU0I4DWUO0S 4O J0 24nioubis snonbiquoun

unuoteNDd 4 Ay 404 UOILDIDOSSIP
‘P2onpadJ wniuoyJonb ui buipuiq

SJUDWINSIT ZIUG-INSICA

BuIu22u42S 314422|2-0W0JY)

me:,_.ULmn_ EN...c_m_ r_._.c._.:me : _quumn_ .

L0 9-G AON Ma1A2Y ATy | Asoow sauby



0#%L 40 QDO 2214407

¢ 9O 2Yi Ul p24224buUn 2AIAINS
P|NOM S24D4S WNIUoxyJonb 2wos ||14s 42A ‘U22s buiua2uds buouls

LO [ 19 dpaoxer B LU 1190 PlejolEd g

¢¢ ¢ 8L 9L ¥LEZH | 8090 %0¢c0 O
— — - - T 80

e freupuedd | {90
| o

120 =
R R R | p C

e 0= 1z

S

m/(m)o

4

1 ¥0
190
. , 180
2| 2A0qD il RER !
S2AIAJUNS 24D4S punoub g1
:U014D42audu2 LUl UOWWO)

O14UD-) 214D4S D Jo Abuau2 2244

£0 9-G AON M3alAay DJdd >muw<< mm:mw‘




°12-

SJ0,D|2JJ07) 2214107

’1 11 Aq sijpw X
G'T 04 dn 2A1AUNS "L pup M/ patdodad 2014407, <

HOHPIOSSIP | <= uo14ouUn} [DU4D2dS palipow < T #
[DAIAUNS WiN1UoXJonb = uoi4ouny |pdd2ds pabubyoun < | =

:uo14nja4duaful [OIFIUT

1¢

v.mux . ewuﬁrﬁ.a%fhvkﬁolﬂhﬂ%vb.’. HAVN\R.NVLEMU

L0 [2 12 deAoyef

%nfhe,&v\:,evb_. =(12)D

Oliee

<2161
TN

31780

L0 9-G AON M31A2Y Dddd

ubapiang | P240jndjod Aj42241Q

Asoow sauby

260



S|2poW _c._tBBQ

otun 3::8_ o+ uLcanu
9 /9 014Dd JOLD|2JJ0I Y} 2UIWJ242Q

ihm ~hvkzm%mw +A,w.ub¢f...myl_||;

S422}}2 p|oysadyl 'saipis m:tmtoum rvc_..og U5 JU2WLDau} pariiun
uolouny} |pdjoads ay4 mtu__._u_ou

\8.5:@ mm.t mf,f:s mm.:_tuﬁ _Em:wm wgc;m 04 mE:mm<
DIDP 22144D| AQ pauIbJ4Suo)
_c;cﬁon_ L mt:@ D tztmcou

:yooouddy JnQp

£0 9-G AON M31A2y DJTdY | >muw<,< sauby

261



WNIUOWJDY) ADM-G

[|owis s1 Abuau2 buipuiq nq %oad moys Aow uoijouny [pu422dS 240N

P2A|0S2J4 29 }0UUDI
22144D| UO S[ID}2p

c
L0 [B 19 dvAaoyef ; : Q 0

10

262

SwID|2 shoiraud
S421pDULU0D Ajbuiwaas
>1 2'T 4D S24njonJ4s
2){1[-22UDU0SaJd ON
1 G€0
14

% M24 ulyLim
DLDP 22144D|
Y4im 22460
SJU04D|24d0)

Svo

G0

[ wniuowJoys Jpjpasopnasy

L0 9-G AON M3IAaY DY AsooW sauby



syiwi J2ddn Abuau3 buipuig

S21D}S punoq Ajypam ay4 AoJLSapP UDD SUOILDNLIN|S [DWJIBY |

J

/1
8¢ 9¢ ¥¢ ¢¢ ¢ 81

rh V et m
Buipuiq yeam

22144D| Y4IM Em;m_m:ou lI4s _o::ﬁoa mc_:c:ou ,GoE YHm

mc__u:_n_ J0J LI Jaddn 2y} pui

£0 9-G AON M21A2Y DYFY Asoow sauby

263



s24nibJ2dw2] UoILBID0SSIQ

dn  (s2).A (42).9%
(s€).A

(sM/L (d1)X
(s2).h

>mo_o:mEocmsa uo ?om; 404 m:o_Eu__aEH

._EmEoEme n_QG 2y4 jo co_tuc_n___nu amz

264

LT CLE LSl LG CL > L > L
L X @ o PX 0 oge)s

Abu2u2 buipuiqg X2 < Y4PIM |DWJY4 :UOILIPUOD UOILDIDOSSIP

mwc_:._.c c_mn_E m._. :o_._.c_uomm_b :omb ::on L mn_n_D

L0 9-G AON M1y DY Aso0W sauby



SUOISN|2U0)

u._. ®>o n_o._.m:_,:o_._.:_o mm_ UE:E oELcsu:+_§._.cm._.m_mcouc._.o tmu_._:ﬂo |_

— _._. +m,:m — mmtﬁm __o — UF = oE_ .
22114D| PUD |2pow [D1iuatod U2aMiaq 9 M2} 04 JU2UW22.by

L0 9-G AON M21A3Y Ddgd >mum<< mw:m,\




L0 9-G AON M3IA2Y DJddd

***KQ wa m—\_n._l *...%.Kyn

Asoow sauby

266



 2ame ay3 wiosy ssAyg SouRUOSIY PalNIXT

/002 'G 43quisnop ‘Aepuo|p|

Aiojeioqe] |EUOIIEN UBABYMOOIY

1R3uR) YoIessay NG NIMIY
Y217 D wepy

J4ay)

13y

Al v

267



2002 ‘S ;m.m».oz ‘Kepuoiy 3013387 9Yy3 woig mu_m. 3JULRUOSBY PaIIDXT (INg-Hugay) nyari ‘v

L,/ :9oueuosal padieyd-Aignoq e

‘AN ZEZT PUNOJe posLieiis SI UOIIeS SSoUd d L 3y| e
SUOI1D9S SS0JD Y3 paJnsesw Asyl UsypA

d L«d 1 e

Q+k «— Q.Tb\ o
:3u1193380s
DI1Se|3 uospnu-uold 1e payoo] e
3|8eN "3°Q pue ‘SuoT 'y'3
hm.c:mn_ 'J ‘'uosiepuy ‘H e

(2G6T) uoaiopA) o3ediy) e

268

1X91U0D |BDIIO]SIH



(INg-Dugy) Byt D Y

3013387 9y} Woi4 sskyd 92UeUOSIY PAIIXT

1002 'S oquanop ‘Aepuoip

= Ayl R IST]

LR TRy PG ..fi_wa...“ S|k o LMD Ay ._.{..,.;.J,m,,_w. Py
s Ay PETL ap ERETN EESRITFELY SN EIST R IR felm Ry Y 1
DTS B A Wi Pl s JHae L i (TR TEERT PN AR R I S (U Wy e g
LTI TR BT Y FIE
Fiig] i Filg (L e G Hit ] 11
_ R — . - . — raamn
/
|
\ _
o rz.. _
e - \ : m
T, P Y § !
i R ¥ ! ) ;
o ;f ¥ ! 1
| . i i ._ i
| ! [
A 1y
. RN
L 4 ¥
i e | i
8 S| Cd
i
)
L _J _
(=)
el
o~

|

| |
| |
ol

ejep U0I109S SSOUD painsesw Ajjejuswiiadxy



2002 ‘S z.goz ‘Kepuopy] 137 By} wioi4 mu_m. 20UBUOSaY PalIdX] (INg-DuEY) By v

270

Aueiroq ojul auo3 aney pjnom | ‘usddey o1 Bulod sem siyj umouy pey | 4|,
l1Ineq SUBSJONN ©

S22UBUO0S3J (JO7 49A0 PaJan0dsIp aAey sisidIsAyd sppiued ‘usyl 2duIg o

00Z 3|dIjed
R R D



1002 ‘G +2quiaao) ‘Aepuoiy 3213387 9yl wod4 soi1sAd 2DUrUOSY pPadxyg (INg-Hugy) 1wy D v

on|3 aund jo (an|3 pa1oxa)+
S31e]S punoq :s|jeqan|o O :suossw pLgAH

; S9dOUBUO0SA -
dluoipey prigAy jo saiuadoud 49Yylo pue Sessew syl 24e 1eYAN ©

; wniyoads
3y3 ul 9jo4 e Ae|d 01 uISaq wWoOpPaaJ} 4O S9U39p dIUON|3 Syl Op USYAA ©

i S9OUBUOSa4 JuIsSIw
ure|dxs pue wniidads uoipey paAIasqo syl sonpoudald (O ue) e

junuloads uoipey ayj a1e|ndjed Ayp\ - UOIIBAIIOA



1002 'S Lm.goz ‘Kepuoiy 3013387 9yl Woi4 mu_m. 32ULUOSAY PaNIX]

O0O0C G661 G661 GEG 0861

(INg-HHaY) Pyt v

26

w.,m;; Tk * o LLEELIEN FENgLL - I | n
GOO' OO0 000 Ry RV S1TRA MY S, 3HO0OW

SAOISISURI)

272

suolle|ndjed (qH 9AI1eginued-uou
J0} |00 BY7 SWO0I3q Sey 9di111e| 3y | o
syjuow QT A4ons sanjey aoud (pazijewlop) e

syiuow g1 A4ans sojqnop Jssmod Buiindwo) e

M7 S D400\

9AI309dsu94
I



200z ‘g +equianop ‘Aepuony

32133e7 3yl woi4 soishyd asueuosay pajnxg

(INg-O¥gY) YA D Y

S1|nsaJ wnJ3dads uosPNp paldxy ©

S91E1S Pa3}I0Xd 10} POYldW |euOlleLIBA 3y |

273

uoI13oNJ3su0d Jolesad(

WISI|ew.o]

MIINIBA()



1002 ‘S B.>o2 ‘Kepuopy

30133187 9y Wwou4 mumm.wucmcogm painxy

ULSYDULLO]

| Hed

(INg-D¥ay) nwpn” v

274



1007 ‘G 1aquianoN ‘Aepuoiy 3213187 93 Wi SOISAYd 2dOuULLOSIY PaldX]

0

(INg-Dugy) By D v

{¥3} wnuoads uosjpnu syl 141X (|B03 YdJedsal A e

03ve <=, [(*e+2)D/(+)D]u = (L)on
:U0IIDUNY SSBW DAIIRYS UOINUYR(J ©

1=
(0lolo) (]

8N
||

275

0=
010,210 {olo) =

0l0.y-20l00 = ((0)o(+)0) =(+)D

wnJ1oads s A1oay3 e aqoid 03 Sn MO||e Suollduny uollepiio) e

suoi3ouny juiod-omi Jo uoljeiussaidal |es1dadg

Qe



2002 ‘G 4

@

AON

‘Kepuopn

.uu_“:m,_ 3y} woi4 mu_m. 32UBU0SaY PaINX]

UOLJINAISU0D 40)JDLIAO U0IJINN]

|| HEd

uoI133NIISU0 Jojesado uoapnp

(INg-DugY) nyar,

'V

276



1002 'S 19quuanop ‘Aepuoip 3011187 9y WOl SISAY4 92UBLOSIY PalIXT

(INg-Dugy) PYdrt D Y

("*-°2/1°C/S) siequinu wnjuenb r Jsy3iy Ssedd€e UED «—
7 wniuswow Jejn3ue 9lesaual 03 pasn 24e siojesado pspudlxXy e

—

277

(0= 1= mmv an|8 pajoxaun yym Joiesado pazijedo| e oy g/ = X4 e

[ Wwnjudwouw JenSue |10} SUlWJdI9P SIUSNIIISUOD uokieg e

SJ01e49d0o papualx]

. _u01312M13suod Jojesado uoapnp



2002 ‘6§ 4

@

AON ‘Aepuoiy

T ¢ T |&
I ¢ 1 |&
2 ¢ 1 |&
I ¢ 1|5
0 ¢ 1 |¢
| S R
I 1T 0 |¢
0 I 0 |¢
0 0 1 |¢
quMu Qur

(1Ng-Dugy) npyar

3013387 9Y3 Woi4 mu_m. IUBUOSIY PINIXT

eJ10ads a2113e| Ul swialled AdessusBap oluo
109foud sdauii uids wnnuiluod |euoisuswip-y3iy

/\\i
My XA _ Q
,QW\S n (715) LN
mc_x_E SjuaAa4d 24Nn30N431s deli(] U@N__m_uwam

(n) 8 1duosqns Aq psjaqe| Aied (ppo) usag

(wip-) H pue ‘(wip-g) ¢ ‘19 suoireiussaidal
a|qronpaudi (Jeuoulds) psnjea-sjqnop aaJy |

40 dnou3 juiod |espayerdo o1 umop AilswwAs
|EUOIIBIOJ ||N} SYEB2.q :92111e| |elleds digny)

mu_tm_ oY1 uo Ayed pue uidg

uo112NIISU0d J0jesado uodPNp

B/

278



2007 'S 12quianop ‘Aepuo|p] 2113e7 9Y3 woi4 saishyd 9oueuosay paiaxy (INg-Dugy) Py D v

SIS PPLITI LOJ POYIOUL DUOLIDIIDA DY T

Il HEd

279

. _5aje)s pajioxa 10j poylall |BUOIIBLIA BY |



1002 ‘s 8..52 ‘Repuop m..um:m.w ay3 wou4 mu_m. 303ULUOSIY PadIX] (aIng-Dugy) nyany ] v

"(02)) 1 ((02)1(0L) )
fmbvww\, Aﬁo.&xmw‘?@Ibllm:o.v%‘@v

s91els |el] Jo aoedsqns ay3
UIylm Xulew Jajsuedl syl szijeuodelp 0] poyiaWw |euolilelien ayl asn e

280

1ep((0L)e0)| MW ((02)"o ﬁAo_mmm\lem = (®)°0l

SUOITBUIGWIOD JB3UI| WJO) pue ‘S91e1S JO SISeq |BlI] B auljop Aew oA\ e

0190, -2°010) = (+)D

{¢O} si01esado jo uoidses peoiq e asn ‘() Joiesado auo jo pesisul

S91e1S Palidxe 10e4IXS O] poyisw |euoijeniea ayl Suis

salels Pajdxa Joj poylaw |euoijeien ay |




1002 ‘6 12quanop ‘Aepuoiy 321387 9Y3 Wod4 SISAYd 2I2UBUO0S3Y PaIIXT (AINg-D¥gd) By D v

(3us3ixe |eJodwial a3uly pue SdIISIels a1iuly Aq paniwi)
() pue (0L)) jo siuswajd aYy} JO S9IBWIISS POOT Salinbai siy| e

13 |ans| A34aus anbiun e Aq pajeuiwop AjjedinoldwAse si yoes
pue ‘siojejaiioo jedipurid pajjed ae (0L :i1)Yy suoiln|os snjeAuddie ay| e

(00 2) M (02) (02 L2) Py = (02 2)%(2)3

281

:wa|qoid anjeAuasis ueljwIsH pazijesauas syl Suln|os Ag e

In(02) ) w\,
«i.&uw\.

4

JO ewauIxa ay3 puly Aew app o

wa|qoid anjeAusdis pazi|eauan)

. _591€3S Pajaxa J0j PoyIewW (euoieLien ay |



(INg-Dugy) Pyt

1002 'S 5...62 ‘Kepuoip] 30133e7] Yl wol4 mu_m.oucm:ommx panoxy
sJjo1esdo |euollellep sioresado |eulBuQ

09 08 oy o€ 0c ot 0 09 0S or 0g 0c 0t

T T T T T T 0 T T T T T T

L e e e 0 e e e e e e e e e e 520

i V,:,;:JS.I 6e0 |

llllllllllllllllllllllllllllllllllll ¥0 R e

4600

4 L0

1640

4¢0

R Se'0

-0

Sv'0

L L It S0 1 - 1 1L 1 1

. L L — .
gt _— [(te+ L)1y /(L)Y Jul = (L)% :SHNSS4 SSew SAI193433
XI41eW J01e[34400 3y} Wio) 01 siojesado om] as
sa1e1s ASJaua 994yl yim Aiosyl Aol e JapIsuo)
|EUOSOY1IO 4B YA SUOIIN|OS J0IDBAUSSID JUDJD4Ip Byl ‘0L paxiy Jo

|opOW-A01 [9AS]-2943 :pIIe4ISN||I UOIIEZI|BUOZOYHIQ

Sa3e}s PoldXa Joj Poylaw jeuoijeliea ay |

o

o

L)

©

282



2002

G J9qUIdNON

‘Aepuopy

S7ns

3913387 Y3 Wo.4 soIsAyg 2IUBUOSaY PaIIXT

2.4 UINA)IIAS

(INg-Dugy) Py DY

UOIITN PIILOTH]

Al HEJ

283

_Synsas winijoads uospnp panaxy



2002

G ,_m.w?oz ‘Aepuoip

5 H

3011387 9Y1 Wo44 SO

bz B 61

-12¢0

4190

(0 = 'N) wnioadg ssepy uosjonp

m. 92UBUOSIY PaIXJ

(Ing-Dugy) By,

Y

n n ni b6z 8] 61
°g H 3) 3) H )
(6£6)"'d
N
—
13
A o L (otvi) 'd
0251)°d  (ges)''s
6290°'Q (82910 (08914 (©83V°'4 (51,
= (0591)'S -
(00Z1)*'@ (02L1)"°d |
(0061 d L
. (0661)"4  (oeslL)'y  (0861)° 4
b " . e s . _—
B (0802) m_ , (0602)'S  (5002)'y  (0002)4  (00+2)"d
(0612)°'D (0612)"'0 (0612)"'®
0022)"'Q(0022)° Qe | s, (2 (0z22)'H  (0222)®H
(2¥) (0sz2)*'n  (0522)” D
L' ANXWTF L
(00g2)'*1  (oog2)™1 (oog2)ti (%) (@) o
(002" 'y (00z2)" "3 (00£2)™ '

(dx3) wnuoadg sse UOS|ONN

¥°0

80

gt

Ve

8¢

payouaNy) :9D11187 'SA Juswiiedx]

sjjnsaJ4 wnijdads uosanNp pajnxgy

(AD) N

284



200¢

i

G Joquianop ‘Aepuoip

) H

bz

3913387 3yl Woa4 sHsAyd 2IULUOSIY PaHIX]

(INg-DugYy) P D VY

b b1 ng n ni be 6 b1
H O 9 H 9] 9) H 5)
0 0
-0 dv0
¢ 80
— (6c6)"'d
i —
—<J'}
(ses)''s =
£ . —
ﬁﬁvlo — (Orv1)"d o
— AOE (osa)'s ] @ —- fm m
(6zoa (59170 (0sar)®'4 (osan®a  (01z1)''d
i wmfn_ T
Aomo.m.vm_.ﬁ_ (0602) 'S AOOONvm_n_ %& I.?n_ N
(0612)"'D amt: ) U Jdagald 4
Ejn_ Aﬁ. e (0661)"" 4 (0661)" 4 o12)'d
] (2x) — ]
—— (X -mo 0222y (0222)u
0 e R L i b
: ex) . . ol c——— ———
0092)""  (ooe)"*t (ooe)' M- E—
—— ~— - @) @),,., -
(0oz2)™ 'y (002" ' (00s2)* 'y_] 82

(0 =’N) wnunoadg ssepy uosjonN

T@:UC@:O 2011187 "SA _\/_ON”_

_s3{nsa4 winijdads uolpPnp padxg

(NDYH) wnuoadg ssep\ uosonN




2002 'S 4

@

ne

‘Kepuoip|

ni

3011317 9yl woi4 sl

bz B 61

AIYNIWITHEd

(z =*N) wnuoadg ssepy uos|n

m. 20UBUOSDY PINIXT (INg-DHgY) Py

-2°0

286

~ ne9z9=,(e) ‘Aewoos="w
_ 4

(0 =’°N) wnuoadg sse|\ UOS|ONN

|lediweui(q "SA payouang)

S3INSa4 WiN1333ds UodPN papIxy




2007

'

G loquianop ‘Aepuoiy

ng n ni

31137 9Y3 Woi4 SOISAYd 2ouUeUOSaYy PaIX]

AIYNTWITHIAd

(Ing-Hugy) Yo D

v

n n ni B¢ B 61
45 H 3) 3) H 3)
(6e6)''d
R
R (orv1)"d
ozsh™a  (sesi)''s —
— ——
Sl Gl Si Gh —
(z91)"a (sz91)"'a :ﬂmo.dﬂ, (0891)”4  (089L)""d oren'g
(001" a (0221 d J
(0061)"'d .
(06614 (0661)*' 4 (0661)"'4
. oL 61 4 _
(0802)°a  (0602)'S  (ppz)*'y  (0002)"4  (0012)''d
(0612)"'D (0612)"'D (0612)"'D
0022)"' (002" um— — P e
@9 (0sz2)®o  (0sz2)"D @ 0zcel™H - 0cee) H
, (ex) . )
(0092)'*"1  (0092)'''1  (00g2)' (@x) (@) ]
(002)" ' (00z2) "% (00z2)" *x

(z = 'N) wnnoadg ssepy uospnN

¥0

80

ve

8¢

(dx3) wnuoadg sse|p Uos|oNN

JOAB[}-OM | :9213187 'SA juswLadx]

s3nsa4 wnijoads uoapPnp papoxgy




100z ‘s +4pron

‘Kepuo 3011327 9yl Wo44 SOIS
6 B
ey My ™ 29 Py g5 .
AHYNIWITHAd ]
110
120
I..
deo
s | lE
P qvo ™

(2

= 'N) wnuoadg ssep uos|onN

. 3UBUOSAY PIaNIXT

(INg-HUgY) IR

v

n n ni Bz B 61
) H D 5 H 3)
(66)"'d
I
0zs™'a (sesi)’s .
m“l — 6??52&
3 ——— ——
— 00zD a_ (geon)'s —
Gl S -
(69170 (sLon™a (08914 (0s9n)s  (011)''d
- ( i Su:v?m T
(0802)"Q 0602)S (0002’ Lo o
(0612)"'D (06 o ur————
l.___...lﬂ li E (0661)" 4 0861)73  (10,2)""y
= . = S
——— o (ozze)*H  (0z22)°'H
I A
e R
B nch:._ Wy — — E—
(0092)" "1 (0092)" "1 (0092)
— — = — @) @), -
(00£2) "M (ooze)” M (00£8)" ™ L

(NDY) wnioadg ssepy uos|onN

JOAB|J-OM | 9211187 "SA |NOY

sjnsal winijdads uodpnpn ﬁ.wu_uxw

0

80

AN

ve

8¢

(AeD) N

288



L00¢

G 19qUIDAON

‘Aepuoin

3213187 9y woud4 SOshyd 2oueuosay panoaxyg

UOLSNIOUO!)

A Med

(INg-Dugy) nyarn D v

289

uoisnpuo’)



(INg-Hugy) e v

100¢ ‘S um.gz ‘Kepuolp 30133187 3y} woa4 mu_m.wu:m:Ommz paiaxy
Alunwwod |ejuswiiadxs 3yl ym uolldesslul Jued|lusIg o

3uny ydieg ©
uoljesijensin erxeq @
Sui131} pa1eje4i0D pue pajepuIodun @

Aio11s0das apod YYGY Y1 40} S|001 SisAjeue ele e

poyiaw |euoljeliep €
Aiodyy dnoicy €
Suuesws €

A3ojouyda] Jojesado wniueng) e

109loud siy3 jo sijsuag
| vosnpuod

290



200¢ 'G 12quUDAOHN .hm—usog 301317 9yl woi4 mumwhﬁn— IoULUOSTY payIX3y Adzmruzmmv IyYori "J 'y

s R e s R

—

siap|ing |spow 031 sindui spinoid 01 €
(sprafy
‘s3u1jdnod soueuosas 3uissiw) suoljesojdxs |euswiiadxs apin3d 03 @
siuswiadxa A34sus-mo| Jsuiede (DO %28Yd o1

pasn oq ued 31 ‘paie|nd|ed sl wnuldads syl DU e

291

S913|NDIYJIP 9SOYI SWODUBAO0 [[/IM HIOM |NjaJe)) e
sa3ua||eyd Aq SapIS ||B UO 19S9( S| 1O WI91-BU0| SIYy| o
~ Ayjess e Suiwodsq Ajpides st wnu3dads uolpey @D dyi Sullendje) e

PIBAIO} BUINOOT]

300N

uoIsNRUoY)



100z s +{pron #epuopy

1338 By} Woiy B_m. @oueuosey paoxy (INg-D¥gY) pyr v

jsuonssany) Auy

uoisnjauo)






'solweuAp Apoqg Auew spnjoul Ajjeairewoline awi |eaJ ul sainiadoid
uononpoud apilied .
i sajes budweq -
O sepIAONpuo) - .
D Ausoosiayng - y
Lt Ausoosia seayg . X sanlgndsosng .
S1uaIdIy802 jiodsued] . S Adosjug .
solweuApolpAH . d @inssald .

294

‘wnugyinbe [ewusyy Jesu| SWI} [BOY onels
_ 0JOB\

uoilenba uuewzy|o
1 Hod sdlueyosw |eallsiiels

B|NWJ04 ogny

solweuApowoJdy) wnueny OJOIN
sallJedoud swi |eaJ pue oie1g

B T e L s



o0, 7 _ V _ : 0
1/1 v v
|
TH/T _
- ﬁ [ 140
_ ! w
+ (L0.) 40h8 N
_ (0. BJINWENEN PUE 1BYeS
.— .E_._mzm m\w (/8.IPIAM pue yos.iey
—e— “unjaid s/ ”_
H —e— [1081'%0£0] S/ OHd |20 92l11e7]
(£0. Jw\nms_ KanleH
>“—_wC®D Adousjua :S (b0.) S}oULEIS pUB UOG ‘UmAOy ¢ T N
G 1LE 1S (LO.) SIBULIEIS PUE UOS ‘018BII0d  OC «— “AT
[ewiojuod ( = ..u; e 7 S|IN-BueA Jadng T =
1

(€0.) (00.) @4EA puE 8J0OW ‘PlOUY
. {(16.) “(06.) lleyuaaey pue YaIyled ‘UsIuoW ‘wheq:(Gg.)
(90.) 8100 puE UEBOQ ‘PlOUIY aijueley] pue eAosoH:({g,) oexel pue lwebexes ‘eAosoH

S0 /1|80 : g 807 20 =
ﬁ \m s O/ TiE0 ~ 1 A1osyjy uoneginiiad
elzV il
A11S02SIA ¥|NQ A11SOOSIA Jeays

S9111SOOSIA

295



0
[0y Lp \ br]dxo
m.,

.VM/FN
0= An:pimiv

Juswiaulu0)

> AMEM@V

JUBWAUIU0I3P
len.ied

1= AQ,ZPWV

JuswBUILU08P
a19]dWwon

N

okt §

1

uonewwnsaJ doo| jewJayl pieH

y e £ 52 z 5l ' 50
"L «— 1/ s
i ) 120
s
e Jz o w 7=l m o
VIZ O 0=1/W ¢=N N 1 & QCC—
A “
e A . apdur
- A0~ 4 2 L 190 S
£0, A1 2 ?mab& ‘syprenb g, * {ﬁ p.uod
- ] 80
doo| AoxeA|od C:E% ou “on|3 amd - nﬁ_
: ]
L g 1% 1
T 3 ﬂ m3 vr.—‘._l.vm ualq
. 4 e , ) i z1
— dHOd i dOOs e PALTUO)

JusWaUIU0o3p |elded

‘017 abue| yum A108y) aA130848

ue 10NJ1suod 0} Juem apn

A108Y31 BAI1108448 Bwi] |eay

swn |eay

JuswiaulLuo28p |eilied

co_pm_:E_w 22111en d0s
K108yl aAnoays ¢

uol1e|No|ed aAlRRgIN}ISH

211818 d90

aJnietadwa] Yy

d

OIH

296



Aouanba.uy eieqnsieN: Um

91 F 0d «— ﬁw«\m.@ + Umy

‘lelAI} uou s O awiy |ead pue Sy awi) Aleulbewl usamiaq uoile|s
o e . Tudww . [2 . . . . e

uoilenuUOd [ediAjeuy

‘uoIsuedxs aAlIBALIBP 9SN ued

1 Z....mrm\%«\Q Buibueyo Aimol|s -
[<Kb/T ~ &\Mwww ab.e| sI p|al} abneb punoubyoeg -
>0 lews si Bujdnon -
uondwnssy

s1ied wniuenb pue |eaisse|o 03 pasodwodsp s Oy

297



‘ledinau si punolbyoeq asnessq () Q@Q aseyd pauluo)n
L= @@Q aseyd paulyuooap Ajenied

Q@m = @@Q aseyd pauijuodsp Aj@1ajdwo)

(9V )oY X G =, [(Jv)Fw] | ssew akgeq

palypow S| Ssew |ewJdayl ay |
woalsAs snoauabowoy ul saysiuea :
h wJal ‘xoiudde | H AteulpaQ

M-d 1y
\?M.N i;MN Nmﬁ

d-d  uyp
:MNiMNcmﬁwu Nw@ .

\ Aomcﬁvv_ﬂ»odk.w S \ o o;%ci.@ admmw,ﬁhv —

L~ d
HOS
I ~ Oy b6 y7 pieH

%éniwm = #°7¢ :uonewixoidde doo |ewusy| pJeH

uoiouny julod om|

sweJbelp 1s0yb ‘sjodpe] + = (q) lld

298



J0i1ebedoud aAIl0RYS: ~ o~

Josuay wnuawow-ABisug: 1T

— Amﬂrmmﬁrmv ~ {1
e|nw.Io4 ogny

A1ISOOSIN

E_EIH%\

9)eJ buidwep uon|H

T e R I e
A O e AN T PP e

299



iA11s0osIA :dals 1xoN -
‘aseyd pauljuoossp AjjenJed
a2yl ul sabueyd ssew aAga(q -
'017 8bJe| 10 awin
|eaJ ul uelbueibe mZBm.cm
ue pPalonJlsuod aAeY o\ -

Alewwng

300



INUI)D) YaIedasdy INY N

janbaeA 9[LIAD

SUOISI[[0d NY-P Ul
uononpoad dponied piemioq

301



‘/,/ % 0 (uonounj jurod-9 € 03 dn saqoid)

A 2hipTy,plhpT
- [t (L00T) 96L VAN ‘1onbrepy - LA
VA ﬁ— H\— — 5< mu .r\m:HcT:.icbﬁ
sanipider premio} je uononpoad gponaed-om) :uonenoed Aw -

pandwod |

UnI Ny-p XU 9Y) I PaINsLaw 3q 0) $o[qeAlasqo xd[dwod srow

(wonouny Juod-g o A1uo) Apnis 0] podu dM “QOUIPIAD ) UAYYSUANS 0)

DD 9y} Inoqe uonewojur pajrwi| saqoid uononpoid ojonaed o13uls Inq -

0/

Sna[oNu A310u2-Yy31y a3 Jo 21nord 9esuapuo)) sse[r) J0j0)
o) ur payorpald sem ([ > "yy) uononpoid passaxddns ayp

soseasour A

,§%§%§2§ ‘ %
parpmys d1om ——————="1y 10108} UOIIBIIJIPOW J[)

RN\TQQZNQ N{Tvﬁz\@ [ fip:
t —— s ue s wnnoads ot
@ /IS @ . | p KdT;ﬁ?ﬁb P } [}
X[ «Nnyp sonyipider premioj je uononpold ojonaed aarsnjoul J[FuIs

UO S} NS MU JO 10 B SBM 1Y) ‘DIHY 18 Und ny-p IS11) oY) 19 e -

UOIBATIOJA PUB dUI[INQ

302



1> 50 ad0y « Iy (b661) ur[edoSnUI A puUE UBLI IO

oungar pojdnos-Apyeom £1091]) 9AT}09]J9 UR 3SN UED SUO PUE P[AIJ [BOISSE[O B SB

Aq,ow< /&)yl poyeal) oq ued yoym °6/1 ~ °y = 20 p[oyy 10[00 931e] © 10]

- o1qisuodsai suon|3 Auew yjim passaIp SI UOIPEY Y} 213y}

G e a owIga1 uoneINIES dY) OJUI UOHN[0AD DD
= _ 1> z Surueaw 5 ~ Ly :UONNJOAD JBIUI[-UOU (ID)

(%)°0) aye0Ss uonEINYES Y} AQq PAZIIIORIRYD UoleIedas asUIp/IN[Ip

(UOIpRY 9SUSP € puUR) X I[[BWS 0} UoNN[oAd T I
(uoipey 9n[Ip e pue) Ly 1031€] 0} UOHN[OAS VIO

st < Ly :SUOIINJOAd 183Ul DO

4 (@/1)ul
: 1y pue x Jo uonouny e se Iy gz . - (_d‘0°0) = nd

BN S | \
suoyred Jo UOHNQLSIP oY) T e S /"

P ——— Y - . O
wnuowow 9s1oAsuer; uoyred : Ly e o

UoI1jde]) wmuawowl Tmﬁﬁuemwﬂwoﬂ ﬁotﬁg X - /\

70 3] pue uoneInjes uonjn

303



(uonnesasd Jnoyim suonemoed )N AUBW UI Pasn SI 1)
g[qedrjdde s1 uoneziiojoej-y pa[eI-0s Ay} ‘UOI}IIS-SSOII B JO

uone[NWIO} Y} Ul SIAUd uonduny jurod-omy ayj Ajuo uaym
uonenbd (3g) A039ydA0Y-Aysi[eq oy} SAdqO 11 (ON 931e] JB) -
opmijduwe gurianeds ajodip 9y} pay[ed udJo SI I -
A%c ML) \Eiv uonounj jurod-g Y} S ASLIdAL UOWWIOD ISOW A -

?x L Z)70, 1 2P \ mm.& dxe o = (X)[0]9Im uononpoid aronted piemio andwod
00 9y Jjo suoried jo Surieeds ay) 0} WSITewIO) SI) 9sn [[IM 9Mm
3UIqLIOSIP ‘SaUI] UOS[IA JO SuOnounj _?ﬁe‘ JO uonNjOA3 X 9y} Ul PAPOIUD SI

[4
\ SUOMIIS-SSOID AY) JO UONNJOAD X AU}

[0]§ _To @_ GQ.‘ oo () :s91qeA1asqo [eaisAyd oyndwoo 01 pasn SI -

0 ; _ - _
Lﬁ H P JO UOHNJOAY X-[[EWIS IQUAOY ‘AOPIUODT “UOTIOAN “UBLID[OJA ‘NOUB| ‘UBLIBA-UBI[I[B[

oy} 10J uonenba euonouny e

iﬁm\sz:w

N__Ekeim@ v H = [P ® ;uonenba SITMIAIL ) SA2qO -

N:cﬁe coﬁocﬁo\é\s J)DD) Y],

304



uonezioyoe} 1y ou
DO AU} INOQe UoNBULIOFUl d10W $aqoid .

ClipCypthpLyyp
suorouny jutod -9 pue - -7 SOAJOAUL

. . ’ v ey Ty—nypPP

St sp n .
="x = Ix 1% (L007) 96L VAN ‘1onbiey D

L2+ oy @Y+ 2y )
Ay dly oS reuy
Aft!.fnflrvrv \\ ‘e® .
— 7\ .0 : wonponpoltd donred-omi dAISNOUI

(9007) ue-IeydA pue sieD ($007) 1enbieN (£007) ue[edo3nuoA pue s Jozre[g
(Z007) UBLID O pue nywing “(Z00z) uryon] pue A0SaydA0Y ‘(1(07) UUBWIPIIAN PUB JOUAOD]

(" ‘so8ned JudIdyp ur ‘9oeds 91BUIPIOOD JO WNIUAWOW Ul) SUOTBALIOP Auewu

X Jo sonjea Jjewss 9qoid 0) popoou dre |, | fpy p
g Aq q | _ el
mos.%aﬁ pIemiIo] pue sa1310ud ysiy (((® ACIRNYY 1L) SOA[OAUI E—
W
~ — Py 2Ary ss001d oy) ur paqourd suorred oy
2y
q

A Apidel pue ¥ WNjuaWOW JSIIASURI) :9)B)S [BUl)

O : uononpoid 9pdnred sArsnjour d[3uls
uononpoid a1omaed premioq

305



U0JINAP Y} Jo syrenb aouaeA
A} JO OURUIWOP A} SMOYS

(dv1oa) "x pue (DH)) Yx

1AM
$T i sl I
ey

2P B R

Al

e

9 I =Y supq wnumgy

TSP PR SR R R

£40

-

a4

b

b

{ som

4 1wyo

1 o

juowodIde danenuenb 0y daneyenb wo

:SUOIIN[OAD 30q JO dduepodw dy) SMOYS

1 8071
i e

1 90-21

ro-21

A20)] 'dp SpNp

I

110

11

1

SOM JUII3T 210U

(S007) IpIeN pue UIADT ‘AddZIBYY]
- (007) urgon], pue AOBOYIAOY ‘AdIZIBYY]|

‘ejep 0} suostredwod js1ij

RERTRY
r St £ Fird k4 Fa | §0 0
S . ) . T R |
P - Y=Yy ‘seq wnwugy 4w
3 4 %-n rﬁ
{s0m g EEHODQW - Q
g
1 ro-n %
1 1w ....L
"7 (9007) ueLIRIN-URI[I[E[
i 1o
pue ~v—dw:—mm\ﬂmr JZHHESQ
4 — * N N
ol
fyw0) T SEFLIE |
9 S ¥ ¢ z 1 0 9 S 1 4 € z I 0
0 0
z0 0
o ¥o
- 90
o il g0
Lol . b
z ' . e
vl v
o'l 9L
8l gl

wnnodads uord pa

[4

eMIO] pue "y

Ec%

306



1epJ A19191dwod 393 jou Q0P WNNodds aty) ‘sonewdULY 3SAY) 10§

{AY
9 g 4 € 4 ! 0
B — _ J—— passaiddns s1 o[3ue [eyInUWIZE Ul UOTIB[ILIOD
i / | \ qz0  oy) pue SQ) 01 19500 $19F J1 ‘SOSLI0IP Y S
— - \ =4v0
/ \ i A9D € 0] ¢ WOIJ PILIBA ST &y
- \ - N ' '
\ , - o — —
e Y 1%
PR K _ | | ﬁ :DVYP/OpP (9/1) 10J S)NSAT OWOS

Z=0 ‘gg=1h ‘Ao g="Id
OIS UONEBINIES [BIUT AY) AID & = ?N%Mf%\ v 0 %50y (1) (x)e = (x*4.2)

:10°0 = Oz Je uoNIPUOd [eniul uejedoSnud A-UBLIO I O3 asn | donoeld ur -

OUO [BIOUAF JSOW Y} JOU SI 1 1Y Y3nOyI[e ‘J[NSAI M3U € SI uonouny yurod-9 2y
- (9007) uejedodnua A pue st ‘nilng

(z' )0 = (2 17) 0, A~ uonenba g oy Eo@,,\mi uIe}qo ued ouo DN d3Ie| e

(K |x,+$wim1ml 2phi_px \_i dxe = :6_5 | > J
(K z)?d(x‘42)d T Phizpe,p =z @l uondunjoAem Hnn ueissner) e osn -

UoNN[oAd (DO X-[[BWS dY) 9pN[OUl PUB ‘SI0JR[ALI0D ) dnduiod 0)

soniprder piemio] je so[onied omJ,

307



POpaaU 2q [[IM UONR[NI[RD Y} Ul HH «— b pue
bb «— b sassoooid payenur-uon|3 oy Jurpnjoul

DIH® e uey) Joj[ewus \mﬁﬂw:m SLOHT 2yl Je %R.wo IN[eA 9]}

100Z LSHIN -

“343oun [B10)
nx “3.125Un “La0sun
081 1°0=( A"

Add SLAr-SNAZ

APD 01 =0

x DH'1

I om
' bb «— b
wo st ss9001d d1uoyred JuRUILOP A1)
pue ‘g ~ "X sey ouo ‘DIHY 1 Inq

9°0

DIHY >> DH 18 "x Jo anjea

:Pa1sa) 19)19q
S UIAQ 9q prnom arnyord HnH ayy

OHT SA DIHY

308



;qd-d DH19y1 e -

93e10A00 Ayprder a1y dAoxdwr
M XINAHA pue s yoq UM VP Iomout OIHH AT~
:SIUWIINSBAW dININJ
soguelLd pue A [ejuowIddxd 9y} IOA0 SUOIRISIIUT PIAU <=

(painseaw 9q ued ©NdAds
[ENUDIDIJIP A[[NJ SSo[UN) BI1ep 9y} YIim d[qereduwiod A[joaiip
10U o8 WNIOddS [enUAIdIJIP ANy 9y J0J suondpard Aur -

S1|NSAI [eUl} J0J UOTIRJUIWISRIJ UOIPLY IPN[OUl 0) PAdU <=
sonipides premio je paonpoid
a1e sojonaed yjoq uaym ‘wnnoddds ojonsed-om) 1) 10J
(UonN[OAd Mg + [opow AJA) suondipaid HnHDH paureqo | -

SJooN() pue SUOISN[OU0))

309



310



Experimental Presentations

3311



312



MIINIY DYAY @ apuedyseq Aeyqy

Neus SHV 3U0a)S

s1owiLejod Dd SOV 4 D_oma R
W oRwIeiod AN 002

17

I2OWILIB[O] [BUINU] SOV Y,
INEUS UBLIIQIS [B1IE( [EIPH —» S

(uonezuejod feurpnuduolh A
e 1o 9RUS UBLISQIS [enIed pIOUS|OF
s107€30y uds (uonezuejod eurpnyiduoy)
si0ye10y urdg

1ddiy uidg
A

v

ddidd ¥ SWHVHd »®
siopwejod Dd DIHY

***pdemio} Yred sy

® XNIHd WOJ} S} Nsal Juaday
:u0joud u1 uonezuejod uon|nH

£00T 'S 19qUIBAON

HEOA MIN S0 ALSHIMNN WIS

NS
ANQLS

313



I MIINSY DYFY @ apuedyseq Aeyqy £00T ‘S 19qIBAON

swnjuawouw JpjnBup |pjigIo 0} suolosuuod 3|qissod
:5j0aj4a uids as1aASUDIY g AJISISASUDI] iulds 8SI9ASUDI) .

A+ M« P+dognpup A4 A« OGP + N .
Ty uids aj8uis ur A Jo uononpoud Sunejoia Ajued
8uisn uonezuejod yirenb-pue jo Juswainseaw 10941 e

(uoyonpoud uojoyd pauip) X+4 « bb
(uoyonpoud yionb Aapbay uado) x 4+ 10qQ-q UDGI-D < 66 .
_ (uoyonpoud uoid saisnpul) X 4 2 «— Bb’BB
ur "y AnswwiAse uids ojgnop ainseapy :soqoud oydinnuw
Suisn uonnquisip uon|3 pazue|od Jo JusWRINSLIW 1I34I(]

HEOA MIN 30 ALSHIMNN IS

SIONBAL
ANODIS

welgold sa1sAyd uids DIHY

314



rd MIIATY DAY @ apuedyseq Aeyqy 2007 ‘G 19QWBAON

c v

SNSIOA

e

soisdyd juaaa[ip 01 ss200}
:DIHY 1 voypndiuvpy wdg 3 A321191x3]]

IOPI[[0)) UOT AABIH OUSIANR[OY
oy} ul
SUOISI[[02 uojoid pazrrejod

MDA
ANQULS

~, S21JeW)SAG JO [01U0D) Asinbx3
® e ®

S o
“

[
.

315



£ S-SR Ly Al
i o 21035 ‘uonezuejod
0Z |99°09 | /v 9% G¢ QL Yo R -
A A € 14 14 14 - syuiod uoisi]jo)
N Alisoutwin|
09 0c 9 14 14 l 1-57-WOge0 L SSpIaAe
08 Ge oL 9 9 VA 1S WD001 | Ausourwn| yead
L L 1 I ! € w x4
0S¢ \ 9
001 00L 00L | 00l 001 001 A2D Jaua alols
0z | V'L | 60 | £0 | L0 | £0 101 Ansusyul young
LLl LLL 901 94 ) G5 =" s9young jJo "ON
u
3159(] 900 | S00¢ | ¥00C | €00¢ | ¢00c¢ nun lalowele

snjejg :4apl||0D) paziie|od

HEOA MIN 40 ALBHIAMNN FIviN

Menpdd
ANAQDLS

3106



o?&wm:

4 mv.b JT..S —bb

XM (7)) —dd

; J9QUIBAON|

b v | s —Rd WZ —RE XisM Z) —dd
(Tex-T=1)
by by gl — L—bb Yo —add
VAFPPA
, Y 149 ‘20— b g X —dd
,H_H by by Ak — Bb N H Ak —dd
I v bl — 66 X el + L o— ddj|

FI F,
Bl — b

X+ (shel — dd |

fL....,e”

ssa001d omoyred Tmogg

ToTIoERY

S21sAyd uidg DIHY

HEOA MIN 0 ALISHIMNA 3¥IS

Mensdd
ANQLS



c AQIADN Wan & annedncan™ NNl

(s9ssa001d or1uojaed)
| suonoeIUI uon[H/ren()

29044 InQ,, 1SUOISI||0D
dd ui paonpoud uoid jennayN s

ANGLS

318



MIINSY DAY @ dpuedysaq Aeyqy £00T 'S #9qUISAON

ssa20.d 2isAyd ayy 10} uONISS $SOID Palnseaul
ay} yoyews ysnw suoneinded Hd 19piO 8ulpes)-0)-1xaN

suonnquasip
uon|3 pazuejod Jo suua) ul pajeidialul 3q
pinod Aem siy) painseaw Answwdse uids aignoq -
;9|qedijdde uone|nojed
3Y} 10} PasN JOMaWel) |eIN3103Y} 3Y} JIBYIBYAA —
~ 15)S3) SUONB|ND|eD
A109y) 14e 9y} JO 9)e)s yim erep ayj Jo uostedwo)) e
10)09)9p 3y} JO duipueisiapun pajiesq —
Ajisouiwin| ay} Jo duipueisiapun pajielaq —
:SOAJOAUL UOI}IS SSOID B JO JUSLLDINSEIN e

.o .mwm_o ._Q N0 h_O CO_HM._Q__QU

Jenpad
ANSLS

319



L _ - MIIABY DYy ® apuedyseq Aeyqy £00T 'S JaquIBAON|
1
(o/ne0) "d
02 8L 91 ¥L ¢ OL 8 9 t T 0
Go- &
&
(A29) *3 0o %
¢S 0g 14 (414 1Y 0¢ *T4 S0 ©
J W L A A o 11 papnjoul jou s| R °
ool 44 40z19y — — lNI Ajuie}aoun uoljezi[ewou %' SoLr T ! w
mmr.l/ V N u—h_mv__v_ - i L L A T O I S O A B S A o
~ N "9Ipo gObd ; a _
~ [ 1°2 GO0 O | o tgtdgiams o0k
N Ot TR 44440 W90 | o)
N o=l i (Buesjabop m Aq) g
N i M NG aoodoIN
~ ] a Sy 1,01
i, a ",
E _. - ... ¥ O.Q—.
| (o/a%p) d ...a_p.,. ol
1 9 St b SEESTESLL §00 - &
o [ " oL
3 Owﬁ - . ; ", -
o - : F 01 u, m
) . ™ : ), nc—. Dl...
SPe>U>G0T W O .- ! L Qv
OP>USHE A AN . L2 R P
Nl 7t @ () ‘s " 1e0bge k0 T
SLY>U>LC @ 4 0L-® % i a 40
suosaw | < W Lo Vet
~ -v.. ] 3 L L g
AR 00T=SA X+yu<—d+d 2+, x) o W I E « b o
A u N o< . N oL <
0 L L B L
.Lnb_..lh. s JOL .

dd ul uondag sso1) pazuejod-un i
. _ ANRDLS

320



8 MBIADY DYFY @ apuedyseq Aeyqy £00T ‘G JOQUIBAON

papn|oul Jou Safjuieuadun [eolaloay ] ,

—— _i _ , . -
™% o s v & 7z o % +8/6 0=DV ASID
_“um____ﬂm____“ﬁ___m__m__“_m_m____MM_HH .W.OHUQ
sanjea :o_«wnw&ﬁﬂ.%n:m—ﬂ_m%% .mNa.o. 5¢0 +8/8°¢£C PIS"ASdD
papnjou| jou s1ous Bujjedsg (%)1D | AN/ A103Y |
100
T : (AOD 1=:0) 1°
| te=sheas | 1 L —T 1 J1oq ,PIS-AS¥D, 190 ,0=DV
“ 0 = DV|ASHD i - -
T W ? ke ASYD), J0AB} BIR(] QUNY o )
w + %...az.\..ii ] 58]
PRAsE9 ¢ J20'0 pueq Aaun :(quapuadapul
! - Ld s1 1) AyisouiwinT oAy
(10112 Buyeas %0%) sund= Jeq-q 0} 9np AJUIenadUN DIJEWDISAS o
(1018 Bujjess 9p'p) guNYe
10° %0 L~ 3¢
Areuiwiaid XINIHd g O paoadxa Jould 3uljeds Jeul

‘son|eA uonezue|od suljuo
uo paseq 10119 Bui[eds guny e
DA

TNy 42 9 2 quny
ANGLS
o o

HEQA MIN £0 ALISHIMNN A181S




ASHD

7 LN £ o) .2 Y
| G'0 0 G0 -
1] m 1 1 ¥ i

D=9V, WPIS,, 0DV,

‘ feuunjaid jguny
66SE P0L0-Xa-d3y :guny

papnjoul
saljulepasun
jea}ai09Yy} ON

ASHD . ) oo
(e geDY 90
ASHD

~ oV

€0 zool=x

10¢

oL

Sl

ASYD Yum) Dy 01 'y wouy

aqQ Aeyqy

2007 'G JI9QUIBAON

6<"" K= (PIS) X
0UIS O-¢< UM BIRp AQ

papnjoxa st 40=(;A2D [=0)OV
‘OLIRUdIS | PIS,,

(o1ne9) *d S
m_____ﬂ:__%‘.__m T :;iﬂ,"a__ld‘ij,]JIl_MO.Ol

guny uj pasn |
ac:_n>:o=un_._u_on_o:=:0 ;No.o-

L4
papn|ou| jou siou@ Bujjesg
! 100
| r
_¢ ST AT S
I - . m _ _.' — [ M chl
0= oVasuD | { *
| ! oo
- w ? ]
Pis-ASUD | ! .
_ t -{zo0
|
m

(40410 BuyEds %0F) QUNY™ joq-q

(10110 Bujjeas %y g) GUNYe
{vo0

Aieujwijaad XINIHd | >
I |

-§0°0 *

HEQA WIN 40 ALISHIUNA 3wIS

A\ d
ANQLS

322



oL Malnay DYIY @ dpuedysaq Aeyqy £00T ‘G 49qUIBAON

£00¢ 13940120 ‘doysyiom Dy usdal
® woly dunues pajentul 1snl sem jey) spiemo) Loje mau 'y —

Papaau st s4dd
pazuejodun ut pury 1SYW/OILD 3Ys o sisheuy [eqo|D Y -
s41Qd pazitejod aqissod 1s9q ay) 10eNX
0} J9pI0 Ul eyep S| 19348 paxly ay} YlM Jay1a80) pazAjeue aq 0}
paau eep uidg DIHY a1mny pue Juasald |je ses| ayl Jou Ing IseT]

|ei8ajul (X)HV 24nsesw 0} |erdnd —
suoidal X JopIm a10]dxa
1]1M s1030239p L-ydiy mau xp Jaxdel) XA IS :sopelddn 103093
AG12ua Jay3diy 0) UONNQLIUOD ||eWS JJeDIPUI SINSIY e
:puey je Apeaije WO A9D 79 -
syienb Aaeay ‘suojoyd 10aa1p ‘suoid [ennau 0) uonippe uj -
A813ud Juauayip 3 Ayisouiwn| Jaysiy ysnody) ejep oW

NV 104 ****piemio} yred ay|
°

WEOA MIN FO ALSHIMNA VIS

eupdd
ANQDLS

323



Ll MIINDY DTy @ apuedyseq Aeyqy 00T 'S 19qUIDA0N

ejep ainny dunesodiodur 4oy ainpdnays e ade|d urind [|IAN e
u0O0S JoYs ay} utol 0} paydsdxa sjuapnis e
(ooig Aucig) elaue] ulypems “1q :Mmoj|ay |e1o1oop 150d 15114 e
(OYQUA004g Au0iS) OV pue (TNG)3Ues|930A “AA :SI01euUIpIo0) —

19Y3980) u0M
1I!M A10ay) pue sjuawiadxa woly SMo||9) |e10100p 1sod @ sjuspmg —

:PAWLIO} SI S)SLIOBY) pue sisijeluswiliadXa JO uOIeIOgR]|0D [eWIOJUl UY e
$324N0S [eJuaWIIddX3 Se [[9M Se [eI1)2403Y) 0} dnp SAjuIe)IIdUN
1Y} pue suonnqusip uojred pazisejod jo )as e 3dnpoad o) (wy e

VLS XINFHd 'SSVdWOD
‘sowIdH Aq paonpoud 3uiaq ase eyep [ejuswiiadxs JO Junowe a3ie e

(M3M) ouewny °S ‘(INg) uesja3o
"M %R (NIIY) uewens "W ‘(vgn) 10sses "y ‘(ygn) ueuojdsp "q -
:iejnoided ut 1nq :sdnoud [esneioay)
Auew 0} syueY} SISIXa Mou siy} ysijdwodde 0} $|00) [ed11910aY] e

sisAjeuy |eqo|D

£00Z ‘S 190 ‘OAIY e doysyiom SeupAd

ANADLS

324



ZL MaINDY gy @ apuedysaq Aeyqy /007 'S 12qWBA0N

007 Atenue( ul - djoodg Auols pauiol (umoys Jou) apuedysa Aeyqy
Juapnig aenpeidiopun (NN WUIpNIg ajenpedn) gn)
(SD) subpiag saydoisuyD ‘(20Q
1504) elsue] uiypems 1] ‘(DN) ysuisdipBe[ uiaay] (DN) 997 uepp Sueg 3o)-7 wonog
(SD) uoluen
$D) sueapy ueyieN ‘($D) Nauuag Uaqoy ‘(SD) ajhog uesaly] 1y-0}-7 doy

m)

M3IpUY

HECA MIN O ALSHAMNG FIVIS

Menpad
ANSLS

325






epeno™

/00T 'S 49qUWIBAON
MBIND] DY EY
epey0 NSuUd))

SluoWalnseaWl COHOSQ 129l1(J

100Z/6/T1

327



epe O L007/5/TT

‘d+d uo pay4om Ajuiew |

-3ur4911e2s uordwo) uon|3 eia uojeziiejod uon|s 1o 8qo.d
suolsi||od d+d paziiejod

91e1S [e11ul 3Y1 JO uonewuojul s3ulg
elpaw 3y} 40} 9qoid d13audew04309|3
SuoIsI||0d N+N

uole|najed gHpd uo 1sa)
sassadoud 1sajdwis ayl 4o auQ
suoisi|jod d+d

juersoduwil si ssadoad uondnpoad uojoyd aaig

UOI1BAIIO A

328



ain
)
HuoN Oz

oy

epeyO L00C/S/TT

MIIA IPIS Jinos

yuoN

. EERLIAH

apn
i

s (Juswainseaw az|s weaq)
uedS JBIUISA

juswainseaw Ayisoulwin

Jaudupy [eiu )

(Dgg) s491unod weaq-weag

Jsery MIIA WY 1S9M

TO'0+T00 =lup,p
:uoIeIUd WSS

SWIBZ 4 /0 « LSO
:98e43N02

uoIdalap uoyoyd
uoi3au Aypides-pia
(1eoN3) 191°wWI0|ed J13PUSew043I9|3

L oudupy
CALD, 9
N maus) g

01310 X INHHdk

1039913p XINIHd dYL

329



EpENOA L007/S/TT
JaMO0] 3U0 Ul AZ L N/S llewsS
— - ——p
[osa90]ad
0
ot
.01
=N
- —,01
- 1 <
— - 11
i =

d+d A®D00T=S\ suoioyd

(sopagj|e ‘sAedap d1uoipey) Sa24n0S J9Y0 WO} S191sn|D

suojoyd punousyoeq

330



v

‘|I9M 3nsaJl 3yl $aqIasap dJ0

(1d uonjd Jo Ajuteliaoun ayj

EPEXOA

L00¢/S/TT

[5/A99]4d

oL _vI 2l oL 8 9 ¥ ¢ O

O} SAIISUSS 10U S 1)

o] I v A T I ¥],
WEET O WF0T uY6s [0 it}
WG USe UL Buiisey 1 (1a)

pAUR

{ Bururewiel 4 dyumsur-uoy (2)

SUOIPRY] 131[3() [ 3

Lol ol Tody suojot g ()
YLF ,.“._.(za_a BAISN[] { £
bR [Egep (e
YT W6 uorIelj [eusg
§9'L ir T‘_q.._“f&“.u_ id

~ond anp 8ty ju SeTUIEIIBIUN JURIESAS eAleley ] TV,

pauiqwod aJe Ss}nsal ¢
(£00Z) 200ZTO ‘86 14d

wnrseds uoy

(buesjabop M Aq)

lJlJllll | |HIIII [ |IIII
o
-

iIlIIHl |

ldzidtdg/p =1
44 11949
40d W9 031D

lil[HI | 1

asvdoIN —

—
T
Py

ejed XIN3Hd

N - o
Aoay)
o9yl-eleQd

ol

o~

[;-2,.A®9 qd] _dp/o.p3

uojoyd 32341p d+d A2D00T

eJ129ads uojoyd 13941Q

331



9 epRIO°)
‘uoidaJ 1d ysiy ui

Ajaejnoilied pajejosi ae suojoyd |eusis ay|
'1n2 uoljejos! ue patjdde am Uaded ayj uj

L00¢/S/1T

igi

| JUBJI3YIp 00| pjnoys AsyL

unjduion

fumk__cZL/z

2JN1oNJ3S JU=9AS COHOF\_Q 12al1(

O1 U]

332



0c 81 w_. vi 4. 0l 8 _m _ L4 [4 0

%0L %09 lod|
qd/s9 qd/sL 1 [l
uiq A99T 104

[9%]"'vQ

EPEXOT

ﬁwuﬂ..&..«.umq_mm*ﬂ. wm“uw_"__~q

_____ >mum_o uolpey wouy wm
cSn_Eou co:_m > .,.um..__m_

i1 IEIIIH |1 llllllll I

uosiiedwod p[aiA

(wuy |ed3ua) XINIHdJ)

(") AllsawwAsy uids ajgnoQ

L00z/5/T1

(Ajuesniqie) plalp o

333



8 epeyO ™
[o/A8D]+d _
b2 22 02 8L 9L vL 2L OL 8 9 ¥ T O &
- _> kt?t[iﬂznhlﬂﬁ[z ,.Irll”w.i —— . = E!.Eaqu s..s,slc m
— 0 3
<
1y &

] ATH R

TN

L
%09=d
. — 0L
(qd/s £>1)
'lod "3uo| guny 1 o
Ldziddz; | =1i 1™ e
/ 40d W8 ©31D 1 =
(Buesjabop m Aq) E
aobdoIN 1% o
: 7] <
Aseuiwipid XINIHd W 1 9

%05S=d ‘(qd/gs Z=1) suny

/

'y as1oaud 40y} ,d7 Y3SIH

£00¢/S/TT

334

%SE=d

paysiignd
UoI1323s SSOU4)
(qd/sz'0=1) €uny



6

"uolI3ad siy3 ul

aNss| ulew ayl sI N/S mo1
‘panoidwi ag ued
uonewnsa My punoisyoeg

[o/ae0l'd
vuwmoﬂm_‘o_‘vwmvcv g 9 v ¢ O
LA e ___.“44_—4_‘._ﬁqq_g______‘_a____muﬁo
‘‘‘‘‘‘‘‘‘‘ B . | 1\‘\'\1‘. ‘111"‘111llll‘wlllfli'ﬂh—\ °
e s e e Al |
......................... wopupd rd pogejost. .. . A T [ [ |
o
450
..................................................................... w-c
T Lo
acccacscaraachecasccaas . cecceccsss Q-Q
_ ....... — ......... _ ............................... A Z+mv\m .. 60
4

uoioel 4

EPENOTI

E%& d
ik 0L 6 8

£007/S/11

i 4 [4

_qqa_ﬁu-«“—«-—w_,—nMMMM-*

TEEELT S LSRR R R R L bkt
F* 3 F etV e .

XBUFAS

XIN3 Hd
N

papnpuj %ﬁ 6 40 J0113 mm____&mw
—¥o
— 0

RIS | : SR

—Z'0

. ]
—¥0

Keupunaig guny

[(2anq) |

(uojoyd Ju paje|os! ayy Agq pajuasaldal si ) ulwinssy)
'pPa31224402 si 'y punoudyoegq

‘paijdde S| 1nd uoIle|oSI Uy

Ty uojoyd 12417

335



epeyO L00¢/8/1T

(1)) AS13ud u0IS|||0d 3y} JOaMO
({'d) sonsnels alo

1x Jays8iy 01 08 0}

{

i

Ty |

*8/8Q 03 |euoipiodoud st 31 2auls “4x y3iy uj a8ue| aq 01 pardadxa st My ay |

o<o (7703 (e~ 1R (7 )%

Se uollnquasip uon|3 paziiejod o adeys ayl WNSSe am }|

uon|3

X }O w>:.m“_.cwmw._n_mg \vi

m\/\.rQ 7=1x

¢ X Y3IH

336



N-QW@HO.V_

A2 Ze=s, drd oLy m
#3962 €2=5) chd FeYN x
Ao pe=s. dud ayn +
A205 1g=s: drd 903
A9 ge=s. d+d 90/3
Arogg=s.chdoriy
(Aeufunjaid) Aeoe9=s.chdgogy ¢
AD00E=% drd gUNY-XINTHd &

A®D00Z-0Z=S\ suoisijjoad+d

Asng pz=sh did oy 7
A2Dops=sh dhd fyn ¥
AenDEg=sh chd Jyn O
Asonga=sh dedgyn @
A250081 =83 d+d 400 [
arsonogr=sh chdog @

A9D0081-0g=5) suoisljoo d+d

uononpoid uoloyd 32341

4,01
01
O}
O}
L
0}

|1u.»;n 11 [ujeaz L

TSN lngul ]

a,.w_c_,
1., 04
., Ot

=
v

[T]
-—

(=
~—

-]
-—

llﬂiiil ] Eﬁ]lfil | Iﬂlll}l |

=]
F

(22, A®Dqd) dp/o,

LilL)

|
-]
-—

Q Q
- v

i

31

=]
—

%

3

Lo0e/s/TL

‘o1leJ punoJdyoeq pue pjalA sy}
¥23Yd 03 14e1S M
‘elep A3DP'Z9 9uUNY YIM

SWI} JUN / SJ13S13R1S €X =

Aplsoulwun 170 «

“1x awes ay3 ul a1es uodnpold gex
NIDY'C9 <= A9D00¢=S\

‘pandde s| 3uijeas siyl usym

‘A349uU3 u0Is|||0d Jayloue 0}
uoljejodesixy

337



epexO £00Z/S/TT

(A2DY'79) AS4aus U0Is||0d MO

X ySiH
(A2900¢) *d ySiH

‘8u108 uo aJe sasAjeue elep guny

‘e1ep suny wody AslswwAse uids a|qnop JO 3nsal 1Sl Syl

‘paysi|gnd si e1ep €UNY YM JUSWINSEIW UOI1ISS SSOID

(uoloyd 10al1p) Alewwins

338



L

s

i

At

A




@ o_coam__EmmmS Ehmcocmao _Eo 1 u, m< o___




o M

. a?

o si

e
-

i
=




- o_omom_ mc .r c. n_D met:u_ “
2 co:om:o_zw _uc< BmE:mm _uc:oav_omm_ .
. mo_:mEE\A@q co:oo_m_ m>_m:_oc_ .




=

?Mmt& S

(R R
SR
H




F UL L B0 R0 20 80 S0 ¥'0 B0 PR
= o . oo W N

UEdL3nT

LHE ‘A9D 5T g

. «{ >®_.O.._mV._L.,QVmw_J.o_v__””w” OAQ \m 0 .

A>mo @ ové, oém___ o

. - (o}
_oc:ohmc\_ov w..mm_ ocm v m Lm usemiaq mc_mv Nmoc;_o

SnS did




GE (-=<i> "95'0=|p
S¥'0-=<i> 'E6° L=Ip

b
——JeooF

‘d s Ty pauiquiog




S |- L
d "sA _”...,ozum,_d..m umEanﬁ * *mm:_mwm._i_m_ ;_ﬁn:mﬁ Iy _

o Awo:w;myw UIYIM) 0oz el
mmEmEE\Awd\c_Qw_o_mc_w o
w-”ofz_\EmEE\ﬁmm b_o__mc m__mc_m“mo_m\fn__ o |

wm_:mEE\ﬁmm ow_mv. LE xomc_o o_EEQw\Am
~ sallaWwAsy
Bune|oIn Aued




L
i
o




_ _o_coﬁo ;n_ :o_z , .0

_ >mmu NAE._
,_o,_ 8_>_v 1ep{009
- moo& ol i

_ .r. _.
J01I8 [B]O] “DILOIOYH = dan : NV Q ._O“_. wu_.m—u
_o:m_ﬂﬁm,om.:ouo, ‘ ?._ _ . O_“—m‘_ L®t®>COO .

- 999dd 9 u5_u_ o
Om O_COMOSH_ .

pun oaxom

U payiuspisil -

ugsaLl 10108/

r“.a.«-Vm - - -

mzohua_w 8AIsSnjauj Jo mcoaumm ucnohmxumm m




| A9 0'2>'d>gL 10} W

(Ao} 3y
€0 TU sTo
T

{ DA 1 g 0w

| A9 9oy o) W |

A2g) W
¥ &

peuie W B

ninw:.... .

| A9z 15" d>0) oy |

(Asol N
50 €0

%
|
J

| A®D 0'L>'d>g0 40} W |

{anp) W
] B

| Aen v'i>'doz L dop |

(Aan}
S0

| A99 8'0>"d>9°0 10§ W

W
£0 520
SRLL

A
el

(a0l W

L1

| 99 9'0>"d>5'0 40} |

00070
LO0'0

151000

: o
=lzo0oor =
. no *d ._Qso_ "SA ?E ,_.,4

c_g SUo om_w 10 mmuo_,_

w__czm_” pue A>w® __Fv,_.o_v__
G LNy Eo_: _b @EE>w< o




H.c ___>> @ uny
_x<.. v
o | ._______.n_zm uo siole
EEEEEaiE T  |Eo'lshels pue
| ounswo oy | ~ «dNyy o I0119
”eﬁm_ﬂ}ww_w.ﬁ Vj{ ] . J m CO \—O\_Lm
Ewmf DoV g Lo [ ___o__EEQm\Aw_
wolele
; Emﬁm\ﬁm o

10nB|4 Ane9




. ._Amia _Emmg

:w co_em>coov_ XoLIoA 8bJe| e pue
ANEva” 0=Xx8laA Je buijeuibuo
- mv_om:_. mmvs_oxw__«\on uoing

_ T Tae—— e _oo:vm‘_mw
e ..mfm:@.Exmco_ - ____9 _EmEQ:mmmE XSUeA 8sM
_‘ : __ _,6w>‘:m_EE>w<«mO.—Z”mvao_bmhn— 8 Qowym_uwx# > . w

(A8D poE:=- n7 i IO R § Faduld £37 10AB] AAEB




L . Qmﬂ 8 3_>;_mcom oc wmc Ehm_
. _m:cmo c_ co>m= >>mm£j< o_Emm ._Bomu,m_o Emt:o £_>>__

| [euBis pue punoiByoEq Jo seljeuIWASE
_ Eol_mt_v >__mo:mEQw>m _mm>9 lou op mo:m:ﬂw Em ] SO_ _

m_\m uo m::mm‘_ m@.wn_n_ mc.m: _.
m c:m jo >:mEE>mm uoJjosje o_@c_m wiolj pajoelIXe

_>:m_EE>mm AEozog Ucm Ehmco cmo_ov B>m= >>mmI._._




DYy 01 9A13ISUSS SI 11 9snedaq juepodw Juswainsesw AswwAsy | e

(Lapv + anv) by % Ty e
U\>ww G < 4d 1o 91eulwop 03 syels Bunsyieds uonjg-yenb e

T 0
i - d
-1 €0
] [32]
- 10 2
- - 90
- . ~ . ﬁm
A k. | i i i i _ i 1 1 L 1 L I 4 L - w.o

sal}pwwAse 1aadisiul 01 (HHd asn <= OO Aq paqrissp ||sm 0 UoI1309S SS0UD pazisejoduf e

(X gL « dd)TTy KAiswwAse pue (X L «— dd)o pszuejodun painsesw sey X|NJHdJ ®

s}3esnyoesse|) JO AU pue J¥gY ‘[lemey Qg
. XINJHd 1€ suoid pasdiey) ‘Q;m_I 10} 198314 | e Jo Juswdojens(] .



1288113 pajedipap e yoe| am asnedaq spipiA uoid |esinau > sppsik uoid padiey)) e

(3/A29) 10
000ST< | 006G | 00¥. | 0T-2 | _ |
0008Z | 009. | 0016 |29
000£6 | 006 | 0096 | 9-G | { 200~
oh\ _u +.F AU\\/QUV L Ajonsiusidiy M G UNY @
1-9d T 'SPPRIA G uny 00
] . , 0=EV ASHO v %
My <My <Tly co<bvy |« — T 0
0=BY ASHO g4 — ]
B e o P o .
(0~ Lary+ _lanv )by oty e oA T o
(,eagny )by Ty e
- c00
) D p PIS ASHO g
a > oLa t aa < o uae
1> [nv/pv| 0> pv 0 < ny e 00§
' n rr ﬂum amw ,.F mw
(Lapv + ianv) 6y x Ty 5
PON

suold padiey) Ld ySip 10} 1983811| € J0) UOIIBAIJO|N




+L Ld y3iy 03 puodsaiiod suy HO[Y Pue QgH 4 39S 03 JUSAS YB3 H3Y7) @
(3113 HDIY 91 ~ 01 sdew ped yoes) wie/sa|1y 4233143
HOIY 82T @Y 4o 39sqns yum wue/sped qgH gGTIT 2Y3 jo yoes sajeosse | (7] 4o531] e

_I_U—I _UCm dgdH ur siy UsemMla( qu __mEm ®
AgH pue HDIY @41 2 Ld y3iy «
PR ¢ ul ss9| puaq L Ld ySiy e

AgH 10 HDIY @44 Jou |Im L Ld moT] »
pleY € aya ul Apuesyudis pusq v Ld mo e

$1012919p Y30q a4l ||IM 2/ AS5) G A dAOQE SUOld <=
2/A\99 G INOGe L 10} P|oYsaiy} AoYuaIRY) “'wie T 38 4D sesn QgH e
2/A\99 8 IN0qe L Jo} ploysaiyy A0}URIRYD) Wik T 1B {QD) Sesn H)[Y e
(QgH) 4012939 pul|g UCIPEH Pue HO|Y Sy} USIMID] DUSPIDUIOD B WLIO <=

. i XINJHd e 49831 uoiy vwmtu ,&_H_m_I m_.%:wEm_aE_ oM ued >>olI .



(auswenoudwi ¢ 10308})
Jualdlye 9,0G ~ °q pP|NOYS <=

%09 < jo Aousdiye 10adx] e

sa|13 49838143 to-thmm.t
Aq  panwn  Aouspdis  HOY e

P|oysaayl AoxuaIay)

MO[9q 9suodsas B 0} spes e

L woyy |eudis
UOIIEZIUOI O} dAI}SUSS 0S|e (JgH @

s|qeuoseas Aousdiys 4940/ @

Juspuadsp
ploysaays st Aousidiyye qgH e

T
by . IR
T : -

% .yt 2 i i : e
HOIM + agH
it .‘Mvn
’ i ) 1 ::a E,m. | M_,. sH.W
e ! Im%mﬂ Ml
" U S N W N WU DU W T .
HOIN
n Mg o 1 J r,nm._x, s””
p i [ty sl :

asH

i f sy d -, LI
o (U E””.mefwf};_.&é&siw—“ o™y

Ll sn Aouaidy)

T e “f S— NS S

§IU9IYT 9q B SIYI ||

356



J13S1|B3J )0G Ul T JO 403108} uoI11d3ey «

Ajadel adiy yoiym | N7 40 siuswspe Suneuiwip ‘qgH Ul ploysaayl Suisestoul Aq anoidw e
08% Ul T Inoqge a3es 493314) 9s|e) s1oIpaid siy | e

8/1 Inoge ¢ ui depano ||Im siy HOJY pue qgH duey) e

SIUSAS Il 09/T Ul WL JSY1id Ul 3dU3pIUIod B 333 [[IAN @

SIS g\ 07/T = Ul 41y [IIM HDY JO Wwie 1se3 e

SIUAAD GIN 9/T ~ Ul a4l |IMm QgH Jo w.e jseJ e

i SIY} 9A3IYDY 9Mm ue)

0S 10 ()OG Ul T 01 23e4 123313 as|e} dasy 01 pasu ‘Ajjediisijesy e

w\c:o\_wv_um@ ZIY 00G 943 103fou ‘jeudis zH gz>> syl dsay 01 pas|\ e

iZH 0z > 9dueidsdde ojul O/ A9Y) G L JO 3leY e

ZHY 00G< @31e4 493311 (g|A) selq wnwiuiw ‘Aysouiwn| ugisap yoeoidde sm sy e

. . mw:;m:_E:um_Q tcw_u_::m Emw_\_H:m.Em.m_ .

357



asnoy
Bujjunon u) pueoyg
1288 143

Nu opdo 1aq14

A1 NINHHA SN0
a|qe3 dnyoo| yum suq 49881 QgH+HDIY °4edwod 03 y9Hd- pieoq 1933141 wes3oiday Gv
s1q 198813 (JgH 3da20e 03 spieoq 19881 | yJ 01 JaAIdsue] [edndo mau ppy ()

spieoq 4933141 | 47
01 1aquy [eonndo Aq puss ‘siq 498813 ojur uonewlojul ped suiquwiod 01 pieoq mau dopas( (g)

P|oYsaiy3} aroqe sped yolym 23s 0} (JgH JO S9|NPOJA-pUF-1uol4 uo syHd4 weiSoiday ()

Sp|OYsa1y3} pue $1030ey uoi3dafal sulwiRlap ‘3|qel dnyoo| azijeul) - yiom uoiie|nwis 933|dwo)) (1)

198311 siyy wawa|dw| 01 patinbay) yIopN

358



Au\>m8 1d
vi Zi Qi B8 9 4 Z

1
|
i

I e |
SJUSWIRINS  (y_ by AguD g — " |
-BaWl UOI1E|94J0D  pPJeMIOJ-|BIFUID | ,
au@f,mmo.:\\ L 00
10} |nydpy oq pinom 1a33u3 Siy| e |
\..M.\N »
Ly uey by 104 | |
1amod SuizAjeue Ja31ea.3 sey < ﬁw\ ° \\\\ | 200
IS ASHO g1
anjen wnuwixew saiinboe
P LN ‘ | 00
(Lapv +uany)  jrdoqe |
PIS ASHO 1
[ Lon \ f 17
(Lapv +.anv) by 1.
(OIUDIO i 6 uny ® | voo
||ed9y : juiod pajedaiddesspu) e 012104 3 6 V] ] ,.W.
m 3
! 8
. F
1 gop @

oA

| L uoliw may <= (g uny X €) [ S; WD 0] X9 A quyd Sioeloud qyD e
PRIk L 40 %408 A|ySnos spjoiA 1 pue | 1L ul 3nsaJ pjnom ss3dNg e

6 uny 1o} awil ul ‘goQg |14 404 aoejd ul 198311 sAey O] SI |eor) e

359

. mpC@EEO‘CE pue 3oojinQp .



360



uoijeoge|jod Buln Jo jleysq uo
OdgH/NIMIY
emebeyeN niej|

UOI1}08)9(] Uosog
>> 10) apelbdn Jabbu | uon|p

361



. (P x)p
Se My G, b El S = —m Tyt e
AO v Amm\_gh_k.v.mﬂ. +\RW\
(43 ) Aureneoun uonejuaswbel) o/m
(0<< M) x<'x “Ewﬁ_ssq ~ v uonesedas J0AB) UBB|D
C

_qIoN ADI I inos

LION

+

LONONPOIH -AA

- ConCop +(Coplon
Com(xpy - (op(ny ~ 4"

JIHY ® A8 00G=(s)ubs

362



_ 10 10°0 100°0
EoEE:wme >>
unm Ajanisuag pajoadxy |
! (Wb/@by |
RIAIS-SAINIAH =
[4

A®D00S® pejoslosd L
£'0=d ",-9d008=P1|

10

T T T 17 1

AquQ sayurepLasu _.Lu:w:Sv

___7H_

LI T T T T

.*w w

e

-

T

T

——

.

e

cl-
8°0-
¥0-

=}
b/by

t0
80
<l

— C ﬂl

Lottt

80

¥o-

P/PV

I T T R
[= T

R | T T

_‘ﬁ 008-DIHY @
_..a FF7 - SHNHAH =

= ‘JH‘

ey !

T

a

LI R |

-]

b i

=]

—T0
- 0 ot
-9 o
— 80

_m'¥ Aq uojesedegs uore|{

363



ZH) Z > 9ley Jabbu] -n

HON MIIA IS

JAUBEN [ENU)

qInos

' \®9 00!

A®D 002 = (s)1bs @ ajey 4a661 ]

364



ii ZHIN 2L ~ ®¥ey [ (00001 ~ 1010 UOHIBlEY

S/zWO/zc0LXC =T S
quQ9=0 A®9 00§ = sp
AJISouriun ubisa(]

o (|

—

N3O 06¢

B

S ek

JaUSE [RNUI)D

A9 006 = (S)ubs @© aiey Jabbu |

365



L
(o7A2D)d
Sv or St 0t ST 07 SI

M________m__u_w_.{.,____..h______—u
1 \
*
A x

g 2 01
"y
. 9/A99 wnjuswop
SN . 01 .
) 3 »wquB:wEoE
3 ov se  0F @ s o s .
||mw £ 01 om T T T mN TTTTY T T TV _..q...J..MM —.
” ¥ _;E f
= 1
i ﬁfr_ £
, E L E
\ *44, ERpS B
M b ] ,
“he 3
a, _» @IH 9 01 W nQ—.
A = | 1
o f o g N
c bt z >> 'r_._ﬂ e
wo 3 :
noyg vy BEM ol m | l
e - -
wosoq ZA O - = f._, y
_._W E v@
uosoq A M 71 01 w 7 < |3
= < 909°€ ueep ]
| B 01 = JLSZ0L  sewul
_-—________H___—___________h___—_.___m—_—__w_ d lp Hﬂ_ﬂ_ zo_l_l—-gm—zu_um_osj._uzmioz \_

3/ A99) 00S ‘uonpdonpoad 1 aasnpoug

como.aa{ . JaMOd uoljoslay

306



<

¢Jdd

cuonels
1IN

adid weaq

L IS J1NIN
(g+e)L0dy

]

21607 Jobbu | | ¢———————

/

14
{wn] ssausiy) Tm

amy

8U07) BSON

(joubep+ou028SON)

Jaglosqe

wyyob)y 4e66u] “d - ybiH

367



wh

EC.U.? , ﬂ.“
airey

i

B I uonoafay

papund) Sdsr
0] apelbdn

oapa1nia (1D

papund) 4SN

1o — Ajuo 186611 )

0°9~ €Y
v'G~ 12y
~:(g'e)Ly
ubisap
}S Ddd
paaiyr (1)

ape.bdn ‘_omm_._ 1 uonp XIN3IHd

368



oav |

SET

369

O_@OI_ L_m@w*w% |eoi13d w_;
1abbuy o i nding Te1sg
(sisAjeuy INIT440)
abessed a|oiued JO UOISO4 8y) 199 0] |eubig Bojeuy Jnopeay —
opowoe|] Hdd Y LNA




nding |

ol

-~

a||eded

< pieog Y1-BIINK >

P B

; i
1914 |eo13dp yiim
1nding |e14ag

e
|043u0

o

0 va

(

~Ioquidydeg 1002~

z-uoneis) H1n

dmog 1591, 2dA10101g

370



dis
08L 091 O¥lL 0OCL 00L 08 09 0)% 0¢ 0

LN L B L L L L L L N L B LB B BN NI BN NN 0
%0C € -
40Z € 9SION [BUOPPY
A -
+ ...O —
:4.. * : - XN . " o.lr
* + 4
/ a...—v ¢.-#:¥o . + ", o ¢ + 4¢. +—
+ r ré P .t *, 3 .-.: ® + ¢.+.. +
ye + DO A T W b, ot * ',
t * Y we tooa * N N R TR Gl
' + + + + + *+ "
#ﬁt..t‘ ¢ BRIV v . ...... ' + f.. oy s H
. y ._w. N ' ' " + t% _.-.._ + 4 :.- A .u 1 4t M _
t o+ * t + s b # e
L3 + t+ +t_ + -#— ' * ) o.‘- ) s -
+ " m¢ + 1 t t R ?tv + ..v t + N
LT v ety t 4 ooy %:: 4 t —Z
¥ bt & +
+ + t t + -
k } by
t R t t 1 y ! ' -
e M t byt ! A
¢ ! t - ¢z w
t ' K »
] )
t } -
Q.
t t ~ re)

!!.\

‘_mn_._ jeoildp yaim
nding [e1dss

DIUIOJIJ 9SION

371



[ |

¢, Algels =
o Aouspyy =
iueo u

%Q0¢ ~ ©SION |euolippy =
‘oouewlopsd [
XINIHd ® 200z ‘des uiisa] adAjojold [
papun4 (SdSr) sepelbdn-334 pue (4SN)OdY [
uonoafey 0000} J01oe € Jebbu] sAnsuss *d [I
uonoalag M Jol AlessaosaN apelbdn Jebbu]-n

Alewwng

372



sapl|S dnydoed

373



eyeq 404 Apesy @

aseld UOIIONJISUOD s

9sBld (3 s

% .h@mm_-_n—.—.-s

X1A4d

(j9a1eq) X 1A

JOdiN

1102

0L0C

600¢

800¢

s|npayosg apelbdn

374



ST

ITIaINN

2snoy sununo)

eleq

19U3eA Uon|A apIsu|

MOITAIOAO WID)SAS

375



376



Arewwng pue ueld

|auuosiad

dIidlS
13Xld

10]09]19(] XaUaA

|eor) soIsAyd -

1ueleNE] IYSnsly

XINTHd 10} 1010819 XOUOA

A M 1 ©

377



® ® @
2 aJUeNI3ade 1ahie] YIm uoneINuIP! 19f <
X33 p3Jejusip Ag uonediPnuaPI WoNoq pue uley <

) [A®D]d

] 4 4 §'¢ ¢ §'C T 51 b S0 o—.o.

LI _ TIrTT _ LILIRE H TTTT — LI “ TTrTT Ty _ TIrr1rr _ TrorT _ TTT —”
—s0'0-
Q . 0
) c =
A g o —s00
Y -29.5~" X(poaoe|dsip)e<—20 — = .
) ox| VO F Ea
|_uojoyd dul 1©l+uojoyd_ __ 4d — . )
Y T 0O) 90 8 —sv0
- E I € < U A R , uonnqruod q .
ﬁ<u 80 & Aeuiuaid XINSHdz 0
s o s ) — - UQIIB|D = 9+ @ J1uojoyd uou
. UOSAW Q ------ A3900z=""skDny+ny -
. O | lesasss s —_ . <
" Al £0
(X)OvX

wresdold uidg weI3old uo] AAedH

leoxr) soIsAyd



d+%G ~ d/O :Uu0IINjosal WNUSWON A
‘yoroudde
1S9S0[0 9oUR]SIP 10} UOIIN|0Sal WTipG A
aouewWIONad pajoadxJe
wog,wripg azis duig

Jnopesy "wip L+| pepis 8|bulg
WOy | pue woQ L=y dulSe

Aujigedeo 1ebbu | A
Inopeas Areuig »

"UOIIS||00 NY-NY [BJlu8)
ul syoell 00/} 40} Auenuelb ybig »

|oxid wrl G2¢,0G YIm Josuas Wip g [eay »

WIOG pUe WG 2=Y [OXide

10]09)9(] XalUoA\

IeXlid

379



_ [wo] yoroaddy 3sasof)) 9y} 0) due)SI(|

wa uj (0'0) 03 vOQ peubls
00 00 0 00 ¥0°0-
LRI I LY I L A B
-t . t ]
+ T B
| f R
' L + B ]
100 SWY 4/ §
agg'l-  ueapy —
Zc sy
L0E9p 12 1514 KDHMO A UOISI[[OD)

01 >¢H)

2oUrWIOLBH P81oadx3

1]

0

0k

b

JUBSAD |eJiudld 1sow A2H00<2

ny-ny 1e Aouednooo pejoadx]

(dins-n) (dins-x)

§ N..N Q\Q m.N ding wo )y | Ioke]

(dins-n) (dins-x)

Q& h._—u nWQ m.ﬂ ding un ol | ¢ 1eke]
Qku @.H.O [9X1{] wo s | ziIeke]
% mm.c 12x1d wo gy | 1 1eke]
AouednooQ Josuoag snipes IoAe]

380



PXZ618:19X1d JO JoqunNe

 (2umgpx(urgg:azIs [axIde
_ wirlgOg : SSOUOIY e

S[auuRyd INopeal AIeulq 76| Ke
PRIN(E~:SSoUpIeH uoneipey e
sdiyd 17V + %
Tosuos joxid e

yum 3urpuoq dung
spoxid X 7€

d
Ay o/ GOITEADITY 2%

235:_ ao.m.:wm._ux_a %4

INPOW JOSUIS [IXI]
| @

381



0 PR : , g~ :Buipuoq a4Ip

e T L
i R

Len
RN

382

A 21d uooiis w 0oz

v

loppe| |oxid adAjojoid



B

09

PR
e

MH\!JIIIlIULliIIJIIHI

“ £dIHD QUOSNAS 03NVd

LZ#AT

09

a_v

‘IHIlIHilHI'IIEIIIHI‘

| zaimo odosNas sanvid

08

14 1] _

ltllillllllilhlmﬁﬂ 1

tdIHD OHOSN3S Z3NVId

bZHAT |

.whm%_hgn ,,.o ﬂm_w,c
sioppe| 1s8] om] pue Jappe| |axid ey adAlojoid yium 8doosa|a) |8Xid e

OISO Y)M 1S8} ureyn
|

383

m,\\i it
0 8d00S8|9] BY |



weaq 159) Aq WTIC ST UOTN[OSAI UONISO]

diyossdiils N g9/ pue duis X 892

diyo / 23 10SUSS WILIWIE » 1nopRI] [RUCISUSWIP L+] A

b e ey e ¥ ;s

‘eole NE.U_ mx e c.o_w_mccm;o $8€ + ¥8E YIm __wmmcxo_E
wrl 0OG Jo leyem papis-a|buls e uo sheure |oxid-diuis om |

papis ajbuls

*16) uoljeluswNIsu| JNg ¥e padojaned

‘yibus| wo g~ jo sduis, A/NX [eleW 8|gnop
ein Jnopeas aanosfold ‘ww | x wrl g :s|exid

[ s w71 2] ]

uowsnyap
a1 10§ __”._:_Hr.
THAMNL ped
suipnog

,m:e..,.:: BN — [a]y pug

| Joi- it A o

‘Sljuswa|a Iosuag

1aAe| duis

384



NaMIY Agq pojquasse

6 gv1INdg34/INgG Aq pajquiassy
pue TNHO AqQ a1eduqge) sem pleog

“INHO Aq pieog
Buijoon

av1INg34 Aq DISY Inopeal yXAS 9

lOSUBs Ylim gA pJeod 1no peay

aouewIopad asiou Japaq YU

€ A PJeo 1no pesy

) o} buiob si speid euisau; P :

£ an ‘uoisnjoucy : A

385

F————

seyoul ¢

- i

i C.E... mo&m.v_ jo 1ehe| +
i Jeyd jewsay) D40 ' . sayou ¢




0]

(1ebeuew weysAsqns duig) epuedsaq 'y
(1obeUBW XA ey “A

oddd e

‘SJUBPNIS SIY pue ageuelepz’S @ ‘Bu3g oiay "yos] 18|\ oMo |
OJOWIMBS'N MM

lesey |\ ‘ewliyseme) |\ ‘einy "y : oAy

emeBo | |\ ‘emesoiny I\ ‘BAILIYD'Y ‘NUO’ A ‘edemiing )y :00psod
(JebBeuew walsAsqgns |oxid) luelaye] 'y

OMEAM NIMIH o

lauuosJIad

386



L

JBWIWINS 0102 1k paojieisul Ajind e
Jawwins

6002 ul Ajjenued XA [[elsul Aew ap\ e

‘Pepeso04d ||om ale siosuss dilS pue [9Xid e

108/04d sy} ul 804 Jolew sey HHGY e

'|H PU®e N|dS Uloq ul
SOISAHd Mau adueyus [Im X1A XINIHd e

Alewwng pue ue|d

387



8l
sdiyd gOITV v %
TLe] (IN) IV T 10suas [ox1d ©
AR AAA IV T s urpuoq dumng
UO1123S SSOID Sngf SIAe] (UGS N b _ spoxid px ¢

dE s e e e e e e T PRI B

m_%&mmw E

n
E
=)

snq pPxid uoydey-n)-[v v dnpou .10suds IxId y

gurjoo) » jroddng

A

sjuauodurod ISIY) I[qUIASSY

19ppe| [N [PXId

388



X LA Pim judwosordur 1eain)

(®nJ})x (en))X
2’0 81090 ¥OZL0 10 80°090°0 ¥0°0 200 O 20 810 910 ¥10 w 0 10 80°0 90°0 ¥0°0 200 O
-—____—_-___‘_______~.___-—“—ﬂ_m—__mn__c —_.qu—"— _— T __—-_—__a__ﬂ_____an—ulm
200 —zoo
0°0 —¥0°0
00 —90°0
—80°0 —80°0
10 l”_.wd
b ]
ww.c\m, —z1o
Y100 —vL0
= ..
c 181:05¢
81°0 —81°0
Q 1 =

Ioen XA L + uojoyd

19 + A Aq UonOINIISU0IAI X uojred
aouewlopad uldg

389



390



Bulieg

‘BueA ayziny

391



UnpaIs|\ neag
IPIeS Jley ‘UNpaJs neag

Wiy uip BUNO A

19)s0)f uyor
JUDIa A\ uoiey

Bue A ayziny

IUODSIoURIH BIoUled

qebye e
IPIeS jley

UeA |[84q Ul seljswwAse uids asiaAsuel) 8|buls
JHY 1e seuewwAse bunelola Ajued

soido] soisAyd meN

(DdIN) V+P Ul suoid [esnau piemioH

(WJe [enuad + DdIA) suoipey-ip 1o} My

(DdW) suoid [esnau piemioy Joy 'y

‘salljowWwWwAse uonejuswbel) aousiapalu|

:sisfjeuy XINIHd

ejep 437 pue 37734 Jo sishleue OO €
woJj uonouny uopejuawbesy uon|b Jo uonoex3

suoljouny uoneyuswbel uolpeH
pabeiane-ulds jo Juswalinseaw uoisoaid ybiH
uolnejuaswbel4 aoualspalu| + SuljjoD

:s1sAjeuy uonoun4 uonejuswbel ajjeg

so1SAUd + SIsAjeuy :sanianoe dnolb-ONiN

2

39



pue|sioy] ou3 pue

uJngxoe|g uyor ‘Ie)oBylON
aAe(] :JJels |eoluyos |

1YJIBA
uoley ‘dweyapliad selynen
‘Buad yaiyn-usp ‘183soy| uyor

sjuapnjs sjenpelsbiapun 4 pue
‘BuBA 94ZINy ‘|pIes jley
‘dweyaplad seiype|n ‘bused
yaiyQo-usr ‘yypalopy neag
‘SUBBIA IWWOBN ‘Wi uIp BUNOA

BWIYSOIIH Wolj sddV 40 %0g
AOJeyaINY wolj s|eysAio yOMad
300 " ¥2nN pue 4SN ‘ONIN :Buipun4

NN *HoN
ooug AuolS ‘NIMIY “INHO ‘Aojeyoiny
‘eWIYsS0liH ‘opelojo) “INg ‘1sisywy uoljeloge||on

: ,002/01 uonajdwiod -
soIsAyd piemuoy 10} Jajowiioles uojsid uoniy

SUOBNQLIUOD euonNIisul NE 0$
(Pal ONIN) YN 4SN NO'C$ :Buipuny
| ‘0NN “*¥oN
‘*0day ‘Niid ‘Buaquaiyniy ‘0joAy
‘Ajis1oAlun Ba10Y ‘NS| ‘NSO
‘elquin|on ‘opelojo) ‘NOY :uoieloge|on
: 01L0Z/0L uonajdwoo - saisAyd-pA 4o}
Jajawodyoads 1abbuy |-joAs] uonw D4y

uoljejuswnisuj :saniAnoe dnolb-oNiN

393



394



12002 ‘9+S JOqUWIBAON \Coﬂm._onm.._ [euolieN usAeyyoo.g .>>0_>0m odHgy

UBA |[8Q Ul Sjuswiainses) SI8AIS ainjn o
SJap|n|\ 1eog pue sIaAIS ‘AlISIsAsuBl| O

saibisua ybiy Je OO ul suoneINoje) ol gy o

OD_D dEmV_mEmn_ mmmogo mmEzmS_

mw__o_:w 9__::“_

:_Qw 8SIaAsuel] pue QOO

395



G saIpN)g 81NN — soIsAyd uldg as1eAsuel| pue goo 4G JaquianoN i

QDD ul suoljenojes oiul ge 1o} Ayjigeosidde jo ebuel puedx]

(&)1 €

uids yienb &

sjpd juspuadap 1y 1oe4)x0
‘uids aslaAsuel |
: wisliew.o} yuil| abneb

SUOI}08S SS0JD 3)e|Ndje?

uids uon|b & sjpd joeaxa
- d-d

396

“uonewwnsal uon|b Jjos

so|nJ wns jo1pauid Qood Japlo Jaybiy

uids yJenb & sjpd joesixa

- des AJlesIaAIUN + UOIjBZII0)o.)

salblaug ybiy um dd0D ul suonengje) oniu] qy



9 selpnig alnjn4 — soisAyd uidg asiaAsuel] pue qO0 wG JaquIBaAoN

0111 120/ud-day "c00FG0 (£008) L0 (4 adyf shyg “Suemy] g " pue AYspoiq [ s “wog "
1L171090/ud-dey
TOT-LFT (000T) L¥D o sfiyg angg uewyll g - pue S0puy o oo f
8925050/4yd-dsy
"VEOFE0 (G00T) TL A oy shiyg ‘wewmltg - pue "Sopy o d Joquog o) eaanpavg Ty
6609070 /yd-dey
C/.m hhm. ::Cﬂv _._”..ﬁ_m m .t&@ ...J._f_‘_«.N .:_‘:,:M.DL ,m _::.w J...,.._..;.J:H/M _ .ﬁ.— ..HC:H::MM P ..,u
96T L050/ud-doy "¢9g- €65 (S008) GT0 4 HoT shyg "mewy o pue i@ p=") "WIpI "V
20£90%0/4d-day "[ZOFL0 (FO0G) 0L @ @2 “shitg “Ueug o pue eI J- 0 10 PN TIPT Y
mwomo¢O\gm-mmz.w:mfaamﬂﬁ::mwhc (WO sfiyg weng o pue ey J-r e peX
£8TH070/ud-dey "cOOFe0 (G00G) TL A woy shyg “uweny o puw ey d=" 1 p-)
NmowONO\zQ,gmz.mh;coAm::mwﬁgﬁ (o7 sy tueng o] puw ap cp=Y
12020T0/4yd-dey “21g S6T (TO0T) €09 T sfyd PN og d
67¢80%0/u4d-doy ‘TO0OTSE (FOOT) €6 #aT aay sl "zl "V pure suqon 5 °f
GFT GET (THOT) 6FGL 12T sty 2390\ 'V
8£08020/4d-doy "QGT GOT (£00T) 950 4 Sy PRy ‘Weng o pue if "X Ao A Y
@owwonoxﬂg-gmg
96 FFE (QU0T) TFO €0 sl paN Punpg T pue SSueaf] g o CANSpoId s
v0070z0/ud-dey ‘St €F (¢00T) 96S € gﬁxﬂ.zrrw.ﬁzsqﬂu,u

9621020/ud-det "LOT GG (GO0T) 065 G "#oT “Shig] “PUIag T pue "Sueny g ( S=poIg s

m_ml_mﬁc_ v_cj mm:mo ul m:o_ﬁoml_mE_ uon|o ejels

[euld pue _m.:_c_ }OS wng HUOM mEm._..._ Aiosy |
°®

397



/ saIpng alnjn4 — soisAud uidg asieAsues] pue oo 4G JOqUIBAON
1BOA
2,002 900¢ ¥00Z C00C¢ 000C 8661 t66l 6861 ¥861 6,61 V.6l 6961

| ] l | ' O
. | - 02
ov

|
o
o
leakjuonesijgnd

001
i ,; Slaii S ON —\ _

398

‘lejuswiiadxes ale %G| jnoge ‘0G/~ Jnoge sl
suoleolnd Jo Jaqwnu [e}o} 8y "awl} SA STHIdS ul
uids asiaAsuels) uo suoieolignd Jo Jaquinu jenuuy

awil] sA uids 9SJOASUEI | ui)saleu] Auoay |



salpn)g aInjn4 — soIsAyd uidg asiaAsuel| pue goo S JOqUIBAON

 OIHY Je UBA [[oiQ uidg 8sieAsuel]

['A®D 006 1e suoleiado 1o}
paJaAllap ,-qd 0G6~ }oadxa am uosiiedwod

104] "XINJHd 10 ¥Vv1S Jeyue ul (,-qd 06z ~)
Ausouiwn| ybiy yum J|HY Je pajss) 8q ue) .

SIdIS pue UEA |[@i(J Usamiaq

uolnouny siaAIg ayj Joj abueyos ubig

‘|leSJ8AIUN-UOU SI UOIIoUN) SIBAIS
‘wIsijewloy Muip ebneb woJdy uoioIpald e

399



6 saIpnig ainjn4 — saIsAug uids asiaAsuel] pue doo 4G JaquienoN | ,_n__n.,

Add

SIOATG :J[NSAI B S

m.Hmumew — — SId

Y
)0 urdwes
dAndee SId
S -
+ ddwexd
ad 0 dduig
T + (

NG
Buesjobo/ Jautapp
. Asayno)

;1 £109y [, 98nex) jo uondIpai anbiun
:SOLIJOUWILIASY S.JIAIS JO AJ[BSIIATUN-UON]

400



oL seIpn)g ainjn4 — soisAyd uidg asiaAsuel] pue aoo

o ..mn_Em>oZ ..

NS 0L > D > A\99  :JuswainSes|\ €
:punoibxoeq 1oAe|} Aneay Buijoslal
AQ juswalinseaw AQ s8|qeus X1 A4

(A2D) ssel
Nﬁ_.u_o_,.. 8 9 _v MN_

so)e)s- ) | NN

i
L

sjun Asegjigie ui pjaiA

7
Y
]
oo
“ A®)
- / /
V4 g ,
=
NIRRT [Hllll I iy JJ_EH 11 |F|\ 11 o

NV ‘N Builly wiou 4

i

sie)awol0ads uonw X|NJHd « |

suonuwip 9s

'(X1A4) 10308)0p UODI|IS
pPJEMIO} MBU B pue Ssiajawoljoads uonw

XINIHd 8y} Uyim ueA |j2iq :o|dwex3

SIN4 + O3 deopus (HVI1S€

“A
S ¥ £ z 1 0 |-  Z- §= p- G-
M 5 S T I SR I L T _LJ _\.O
S T o< _ies BTSN
: , J Hoosz
‘ I
L iy
1 N 000%

,.Qd 00Z = WP/ X + 2,2 «— d+d

|
[ _.
r / 1 0000}

7

i =
A99 29 = 9 | 00SZ1Z
ARD 00T =5/ 3
i 00051
A99 006 = 87 1 e
._m‘ / ] o
., o051 " |
- WM.# ,v
) | &
AR O < "W YLM SjuBAS Iy 000022

INg ‘pue|g so wol

 OlHYeueAleid

401



Ll salpn}g ainjn4 — soisAyd uidg aslaasuel] pue qJD 4G JaqUIBAON ﬁ
\A\A__Qecoora . . . Mm
:u. y_ *222
_

¥ G¢ ¢ "4 4 Gl l G0 0
I ' I

I O I T T O I O O O O O

hua._mé{n}_._m>__Echm_mmo?.,Bom._cm*;mss:“&c 4
IIHY 1€ sa1sAyd ueA-jjeiq uidg esiaasuel) :uenp— v 10—
‘Buesjebop, ‘dweyaplad ‘Yypalsy ‘niq ‘eoung ‘Ayspoig ‘puelg

vis = Hcro- £00T [HdY ‘uayouniy
XINIHd ] doysiom S1d 4
10— I[RYIUQJAI(T SNSRI +..” 200
x wy w1997 + — ¥O0
...................................................... #+l + + :
90°0- 7
S5 VIS ] . 200 %
mwmwwmmww 1 v00- i %.
nwxmmmmwmmmmwﬂwmﬂwmwm tn - . M
zd\ m‘m®>_m Co\f :@LD ATuo sioxxs -3e3ls e Z0'0— Il m_“_ @ V
_ad 0GZ ‘Il DIHY N : E
................................................................ _ 0 _ qve
] -1
— +H,_ B S

2002

suonoafo1d ue g [191 11 DIHY S)[NSoy SIAIS SHNYAH

525 ANBSIDAIU)-UON] JO UOIDIPIIJ ADO IO s
AdIg19AIg — =S1Ysa0A1S U X [9I( SA SIAIS JudwLRdXy

402



2l SaIpn}S a4njn4 — soIsAyd uidg asiaAsuel| pue oD wG 19qUIBAON

AT I 0 T- <
I — UL _ LI _ L _ L

ﬁ.mwww n mm-ke l—l :ﬂ.\.g‘_ ) B [ wr_.m .n._“w al I 2 .r..m...“.nw ] mo.Ol
II [2pot —TT i i YLFOEIH ]
- - . - 20°0~X SI9AIS-
- yJdenb aoudjeA - yienb eas

[ [Ppow  8U0D = GF() / B auﬂﬂnﬂﬂl.q..lli 0
H s&.\.&\*\\ &A./KU /VMV gt ii.l..
Y ATLT P ey — (o ADLT - * W a0 - S
mﬁm‘ubm.ﬁw_lﬂku H.H“v.w h”@.v bmﬁ,_n_u i N, ﬁ.@m - OC@Q i 00

| o ) g ]

‘X |lews je . o .
suoiNgusIp s1aAIS yJenb eas pue x able] | momw\mwm%ﬂwm%wm__\_ww N 1°0
e SIBAIS yienb aousjeA 0} aAljISuUsg - _ _ _ _ . .

| | 11 1 1 1111 P11

18007=0 DJLw e v} j~—ddu Iy
A8D0¢ IIH “a w.._;m 1 ﬂw% - Avvu_mmﬁl

9002'€20¥60:€.A Aoy 'sAud “|e 1o J9Z)lamyos ‘Z}o|\ ‘ylpaley
‘lozus|y ‘dwexapiad 8SS0l9) ‘9805 ‘Aowal}g ‘suljjoD

403



cl salpnis alning — wo_w>£n_ C_Qw 9SI8AsSuUel ] pue oD wG ._®DE®>OZ

SJUBWIOIN +
Alslansuel |

(doW 420 |RIUEQ) 000Z-6 ‘doUSHIOM DHEY

o ~ @ebieypJosua] 8y} pue
w:o_“_:n_bw_n_.>“_.w;_m>m:_m._H_u,o_ uonoelixg ayj Joj ue|d v

404



vl saIpn)g ainin4 — so1sAyd uidg asiaAsuel] pue goo 4G JaquianoN H,

i yoddns Alosy) uele)|

£0022€050:5.Q "A8y sAud
¥n| ‘uipnyjolid ‘eibinpy ‘ueluizioy]

‘o1se|yy,q‘euoi|Bog‘oujwjesuy =

e A dTe

[ raral L
" 4w oo

44 SuljjoD + o ]

X m.w.._., 190

“1SIp AjIs1eAsuel) ¢« N lgo D
o 2

i 1k -

- N

0,0 9||og +

- €0 -
e 1o &

SIAIS SSYdWNO0O + o " og
N —H90 N

SIAIS SANWYIH 0870 =2\ 180 o v O
m>moq.~u~a/ A, = 1, g

N

:sopnjoul )14 | |

9,9 + S|QIS suonoun4 uonejuswbel suljjod pue
_suonnqusiq AysiaAsuel] Jienp Jo uonoex isiig

405



Gl seIpn)S ainin4 — soiskyd uidg asiaasuel] pue oo
1 iz oz
ANA_I. AvvaU Nﬂ< g0 90 0 20 80
| oyt """ so0-
,,,,,,, -_lll..lla..l..lﬂ.!iimzag 0
—vk. ; & . Qe.. ] @ d 4. mo.o
d) ! Y ! 1o
NWN t 1 SL0
A 20
i Bl 27N B ro-‘z60 mN.o..V
N = e M e w nm—— : p— .. N
U—CD ; T N _ _ ] soo-
...... aﬂ xwﬁ gww& 0
(°z) suyjo x (*z)suyoD ~ o . so0
L0
X + U+ U & 9+,9 1 s10
AHVYNINITIHE 20
suoJpey Oojul uoljejiyiuue ] __
P 50-'2°g0 £0-'220 L gZ oD
9,9 Ul mm_bmwrccg\mwd\ Sul||oD _ s

- (eoueuosal uo) 1.0} /¥ € ,-AJ6C
seljawWwAsy suijjo) Jo juswalinses| paroidu]

4006



'-9+9 pue dd ‘gq|S wou} sauswwAse ulds

asJaAsued) 9|buls Jo sisAjeue OO |eqolb e wouy swod
IIIM suolNgusIp AlisiaAsuel] yienb Jo uonoelxs ay |

OIHY 1e UEA |[=I(
ul saljawWuwAse uids asiansuel) a|buis bulinseaw

9|q1ssod sI yJomawel} Siy) JO 1S9) |ejuswepun)
ylomawel} OO shotobu e ul euswouayd juspuadap-1y
9(qLI0Sap 0] 9|qIssod ]I Seyew wsijew.o) yul| abnes)
| d JA > |p/UES|BBOA~/ACD: .>a.>.__a , i |
; _..0__Iw_u «m_muwm\ﬂ%%”mﬂ_._ﬂw%mmm_Mwm\bwcm_._rm.uwnmmﬁ_h% o \ALME E 3 m

91 saIpN)g ainjn4 — soIsAyd uidg asiaAsuel| pue goo 4G JaquIBnoN M

407



408



0109 IINA
/002 ‘G JoqUIBAON
NG 18 bunesiy OYS 049y

JIHY e AnswwAsy
uoajnaN piemio- Aiop

409



2002 bullesiy DYS OHGY £00Z 'S 19qUIBAON

(Ny7) AnewwAse ybu-ya| yum sasseoold
solsAyd Buisn Aq seiawiiejod jeoso) ay) Aq pajojuow —
paziiejod Ajjeuipnibuol ale sweaq jey) WUijuod
0] Alessaoau Si Julod uoIsI||00 8y} je Jsjawlie|0d e
sjuiod uo0Isl||00

HV1S pue XINIHJ }e uonoalip [euipn}ibuo| sy} ojul
uonezuejod uojoid ayj 8ejol sjpubew Jojejol ulds —

uonezie|od
osIoASURI) UM palo)s ale suojold ‘OIHY IV —
SuoIsI||09 uojoid-uojoud
paziiejod AjjeuipniiBuo] pesu sjuswalinseaw 'y —
(") saurewwAse A1o18y a|gnop bulnsesw
Ag suonngusip uoyued paziuejod suiwialep
0} Sl sjuawiadxs HIHY JO s|eob ulew ay} Jo suQ

uononpo.ju|

410



(‘pups snserd)
0J9A UOIININ

—

| 7 jaiod uoisyion
| \

|
i

(‘nums opsepd)

/ —Vzm 0)9A zuwh«@ B
//)

eD Wi \

wagr] [

Na01q ped| /

(‘numps oyseyd)
0)9A BUIWIBS)

A9JUNOD IIMOYS SO

\

15 Y,

UoJIpeH

\

pelugzFE wg[~ .
Ju10d UOoISI||02 20|

‘

wedq onjg

Pudew (g

O Z| 9y} }e suoisijjoo uojoud

pazuejod A9 002 = SN UUM Z200Z-100Z Ut pawioped .
juswiliadxa gZLd|

411



14 £00¢ pbullesiy OHS Oddd 200¢ 'G 18WBAON

TEIIRNEIS

ad _m
MHZY

i

b 0+ §0 0§ V

__.____________——-_-_____—___

B
-

b0

019z UJIM Jud)sisuod My e

mm: Sal)aWWASE piemyoeq —

M | @ 0JaZ Y}IM Ju)sisuod N/ .
T uojoyd pue 1 —

me; 2 |OAB|-OZ B} JE JUISISU0D e

1% 8L0°075eL'0- ="y Unsal [eQH -

600°0F900°07060°0— = " nsai [BONT »

(P~ Pyuis "y = uononpold uoJinau pJemio)
+ NN iy Atan ul AnewwAse aanebau abie| —
P o e AR (O AN B oo e .

NN - TTINTN Gze (2002) 059 9 N "sAyc

S)/nsay

412



e}

£00¢ G 19JWDBAON

£00¢ bullesy OHS DHgY

‘SUOISI||02
uojouad AbBusua-ybiy jo uononpoud
uoJinau ui AuswwAse ay) ainseaw o}
pasn iajawiiiojes ayj} jo ojoyd :} 2inbi4

H

suojoud paziejod-uids 10} J0}0819p voom e soyew
SuoIsljjoo uojoid Ag paonpoud suoqinau ul AnswwAsy —

SuUoISsI||j02 uojoud je piemioy Buiyoo .

IESSOIUDNIL MMM/ AN

I

SaJ/dl usyur

s)ybIybIH yoseasay NIMIM
® ®

413



enm /002 bune@siy OHS DHgd /00¢ "G 18qWBA0N
\m.uox g0 L0 90 S0 ¥0 €0 20 ’
LI T T T | T [ I s
—o
=
—4-4 -
O " —loL
Rk
-5t k=
A9 L79=SN = lmgw _GUOE
NSO 8TG=SN & | g & @
AeDEpp=Sh ® | ] 2 v

_ eJjoads uosjnau a|buE-013zZ aAISN|oU| M mco m.wr_“—. >Q Umwﬂ_u_ommv __®>>
4y 95E°LVE (9261) 6Q19 "sAud 1onN Juspuadapul S\ Ix Aq pajess —

R 8'0 ~ “x ybiy 1e yead e
-« | sey (g~td) uononpoud uolnau

!

DJEMIOJ JO UOIO8S SSOIO —
NOD

| 2 €9~0€ = S\ Je suoIs|||00 d+d —

L sjuswiiadxe ¥S|

uoibai piemioy ay} ui uononpold uosnaN

414



A 2002 bunesiy DYS DHgY 2002 "G JOqUBAON

dy

1 GO S0 L0 90

* | ol 1 v |
Aty =sp g='d yuedd i

(:f\gn;’:qu” u(lfl) / Dip “H

R PR sdAj-eunidyg . ... .. | 0¢
i ~APD E,onmwmﬂwm.pwo ......... 1.
. | %D 70 = g suod-imdny — o K.\)@.‘_mcm O_Im Hm mc_—mow H\x
uoljenojes [epow 340
o = Apnis uonouny sinjonyis uoid —

/4 P

00} “ead piemio) e buiney —
N®9 00€ = S\ }e SuoIsl||00 d+8 —
Sjuswadxs N7 pue LH

e |]spow (340) abueyox3 uoid
0002'611-604:2v 1 sAud in3 auQ 8y} Aq paqliosap ||

uoibal piemioy ayj ui uonanpo.id uoainaN

415



8 ~ L00Z bunespy DYS DHaY £00Z 'G JoquianoN
29047 H ._.m©m;%,ﬂ.x§g (0 wiwag wedq Injfq 2dZ HLNOS
wor 1 .1 r - @]
£ N -
peIug ¢+ ) wgj~ ’ yutod uoistfjo)) XiINHdHd
dl 8y} woJj §
Aeme wgl ©) !

suoJinau Jo uolysod
1Y 9} ainseaw 0] pappe atom (10}0s1a WnWIXe\ 1omoys) sCNS

| XINIHd Je suonnau
,,,oﬁmvo:(_mHmE_‘_o_mOmm,_meoENvmomNc&m_xmgmcEmc._..

Jajawiiejod jeaoj XINFHd

416



6 2002 bun@siN DHS DHEY L00¢ "G 18qUIBAON

Ix
b 60 80 L0 90 S0 ¥'o0 €0 ¢0 1’0 0
_____._.._u___—__-______h_«—_——_—-__-___.__-_-——_I-
emebo | . .
n Moy ® —4°0
ngeuel Aq « ' 5" ]
L -
¥ M . —2¢'0
i e .
H M m s g0 m...
h : © XIN3 Hd o $
& M i S . m Hdll
b _ M __ 190
v '  [EPXINIHd 1 ASD 00C=SN @ 44, P
I BIep ¥SI I APD gZG=Sh = L0 2
BIEP US| - ABD 6 =SSN ® | g0 =
Areuiwnaid XINIHJ BJep S I APD 90E=SN  ® | W.
-6'0 —
( (o/p89) x| L' 0>1d>( Ul pejesbejul ) uononpoid uoIINBU PIEMIO) JO UOIDSS S80I

1Insal ¥S| ay) Bulwnsse uonnqguisip td —
juiod yoea ul 9/pA99 Ix L 170 >1d > (o :uoibei td pajeibojul —
ABisua Jaybiy je Buljeos “x JO UOIIB|OIA JO UOIIBDIPUI ON

B1ep H{S| UM JUS)SISUOD S| }NSal UOIJ08S SSOIO 9SIB0D)
uonoas SSsoOi)H

417



O

emebo | ngeuepy Aq

ueaw pajoadxy Ax

uonnqrisip

1d yg| Buiwnsse
uonejnwis Aq pajewiss
aJe +d ueaw pajoadx]

%8¥~'10d

£00¢ buiesiy S OHgy

b

£00¢Z 'G J2qUBA0N

Ix
80 90 %0 <20 0- 20 ¥0- 90 80 }-
L _ T T — T 7 1 — T 7T 1 _ 1 L w TV TT — L 1 _ T 7 1 m T i T w 1 1 I
(a/A29) *xgz0>td>"xg00 THT
uosnau sojpfleth ¥ e
pabieys §
—G0°0
‘Buipjojun o} anp -
pajeja1102 SI 10113 [BINSNHEIS XINI Hd -
BN —
"papnjaul Jou sI ~ 7.
2,02 40 Jouss buiess  Meulwldid XINIHd 1o NV

seiguipy '8 1266113 uoaynau yum uoinguisip x AjawwiAse uoinaN

INNM NN o To+to

ININM=ININS T oo

‘pPasn Si ginwiioj 1004 alenbs ‘uoie|nojed AjaWwWwAse 10 .
‘uonenwis Aq pajenjeas si joayse buesws .

Ny Jo aouapuadap-“x

418



b

' \ 50 [} 5o v s
; Jve
S0
N -4
| y -
T R
foer— —= 1 1
| B | ’
Jso0
o
a1 i 5o ) S0 v g1
=A.COUURPINSIS JRPRNSR. .. SR, USO.. | SN, A &
i i —vor
. O ,
i . S 4
hl\‘w. rf’lr.;ll# “
i i 1

(3]
F 1Y b g0 0 0 L LS
T ™Y .
|
=l k
= -
i #, 3 so0r
1
N -0
- i 1
. - T.l1| .
i ~. +|s00
i T

f

Vo

£00¢ bulleaN DS OHgY

9l 3 §0 0 g0 b gk
I i e B e e o e NN B I B

H -

%G Ge=5d

anig ¥

.......

: Yt

| onjg +*

_.||.uvxvd7‘ Jeoe
.;..l,h..ﬂ.w/

| —_— i

i . ~ ;

| R ST
M Jvo

L 3

L00Z G 18qUWBAON

suoisy|j02 uojoid
vwwcm_oa,\n__mc_naaco_ w

i JUBLIND 1081109

SRE 3 AL FITL AN A LRI A

- sU0ISI||09 :Bo._a

cmsz_oa.é_m__um._

paslanay JusiIng

B3 AN O 14N E3E AN
NIG =TIV iG>
IR Ay

~ SUOIS||09 :owoa
umwc m_oa%_mm_?mc m.:

uni £00¢g ul buluorssiww o aojejo.d uidsg

419



¢l | £00¢ bull@dN OHS DHay 200¢ 'G JI8qUIBAON

%P0 0FITOTP686= (d/'d) ARRAR Y E R ()

['o+g 1+
. — R . . anjg 7T 60— 1= ~. _ anjg 7
%T00FCI0F8r66=  (d/"d) %t eee=""(d/d)
(500Z) guny (£002) cuny
cuum_h_Oan.ﬁ nmuwuom [] »%uo—homnhnouhownuon 9 aw-m_m__mwﬁnu.cmdhuomhco—hoor 050.0004 096900689 om. - .e_o ...... T ._ — T T 3 40.. L] L] :_v_n. T ..v_m_ T _o_—, b

¥6E00°0 ms_g

btz

PHP O AAOHIETe 238.313?.?
premere—m—y L R L FRC LS B s | A Y
— ong
2560 40 L

o

20550
CEimemiar ] L0 Lol
]
L 9 oL 039 05 J.. "..”n m_q. o1 o ,_w e_r. c.m ew oF [ 0! o
vo'o
—{Zo0 + ¢ +
o + s .4 .
T % ' |
j + ‘ ﬂ_
oo 1282000 7 1605000 1 ecoo0 ¥ kLboge | od
- ] L0 g
GELRCE) 250w an o Caaanig ) Lorer ou TR ] I¥/6Y5E LIPS Ny

Bumy pue sisAjeue ||i-Ag-fly e
Ny Buiuiewsl ||lews e bulnseaw AQ pajenjeas .
weaq poaziiejod Ajjeuipnyibuo|
ayj Jo Jusuodwod asitaasued) buiurewayf

420



£
\

(amord [10901/3n0-391Y) $s900.4d

el £00¢ bullesy OYS OHgd £00¢ "G 19qUIBAON

LAY 0 < OONY 0 < N 0> CONY

u

X+ & (V)N

ONBIUDWZ R WOL) ATOWuASe ONITSSALDBILIID W
10118 |,V BPN|OUl J,USBOP JOLID OljeWd)sAsS —
‘AlswwAse wopog-doy ui 1o ejep

pabbe) uosinau piemyorq ul AnswwAse Jueoliubls ON
01x(01'0FG5°0¥82°2) —

Wbu-18| ‘“0Dgg piemyoeq ‘uoinau pJemio .
01x(22°0F0G 0+0G v—) —

WYbLU-Y8| ‘0gyg pJemio) ‘uosinau pIemio .

uononpoud uodynau yum Answuwifse Hgg

421



S

142

£00¢ bunesiy OHS Odgd

emebo | :pmcm_\,._ Aq

(w2) uonisod x

|4

€

¢ L 0 Vv 2z £ V¥ &

T

T

mn_au__q

It

i

—_,ﬁm,‘_ﬁﬁ__._____w___:Hq__—_g_“,_uﬂ__.,
| 200
-
|

e _
~“110°0-

|
S S
Anaiwhse ey

A®D 0L = SM

(w2) uonisod x

S

v ¢ ¢ V 0 b 2 ¢

.J_«A_“___________m__.__“__,_qm__m__.__._m‘m,.ﬁ_

/0027 G JoqLUIBAON

v G
¢0'0-

+0°0"

=
<

o~
o

A9 129 = Sh |

APwuwAse Rey

m.._.>,ww¢.mwnm7 ul AN8WWASE ¥ UOHNBU PIEMIO “

N9D 0Ly pue A99 p°29 je
saLijowuwiAse uopnaN

422



Gl 2002 bujesiyl OHS Oday £00¢ "G JoqUBAON

wisiueyoaw uononpoud ay)

puelsiapun 0} pue Jsalawiiejod |Boo| 8y} 10} Buljselalul
os|e siI uononpouad uonnau piemio) yim AjswwAse Dgg
uoJinau pJemio} ay)

JO wisiueyoaw uononpold ay) puelsiapun 0] saLjoWWAse
pUB UOIJ09S SS0JO JO 8ouapuadap “x Buunseaw ale ap\

XINIHd e
AndwiwAse uodinau ay) buunseasw AqQ julod uoIsl|j02 8y}

1e paziejod Ajjeuipnyibuol st weaq uojoid ay) ||om moy
Buiojiuow usaq Ajjnjsseaons aAey Jojowlie|od 007

Juswainseaw uoinisod 1y J0) QNS pue uoloalep uodinau
L_E Q7 Aq painbiyuos si Jsjawiejod [eoo] XINIHJA

(2002-1002) Juswuadxs cldl

18 uoIsi||o9 d+d Jo uononpolid piemio) ul (%0 — ~Ny)
AnswiwAse uids a|buis uoJdinau abie| e PalaA0ISIP SN
Arewwng

423



424



ANISIDATU() 9npIng
X OM

Induf so1sAyq i pue 1010919(] ur[d uonIeNY XINAHJ

425



AR AMAEL M A < AN AL (UM AN E
Ilwma.o.
. e m:
$ 8" o
- lmﬂ.o
y z_E__wax_zm:Tmz = fNitdphd vy d.p
MO ULIBYD LM~ bﬂou__._ewh_n._ho:m . o B " _w N L L7, B 1 ﬁm |
——- = S (W T H t——T =1
= NG , FAUR
1
(o/A®D) d
| 7 € c I 0 X
! T T _,: su o
d o:u>: —
3y OIpAY
1’0
. c0
7 MM <
XIN3 Hd T n
R o Jeo

pinp 109p1d,, oy Jo A10A02sIp oY) 110ddns 01 UOTIRAIISQO [BONLID AU} JO dUO ST MO[J dndif[o d3ie

UOTIRATION SOISAU(

426



“uonnjosai aue[d uonoedr Ay 03 NP L(<MyS0d>/T)
JO 1019R]) © AQ P2NPAI SI JUWINSLAW Y} JO Jamod [eonsne)s ay)

(reuBIsN)Mbs/1 . (<hyzs0o>/1) ~ <hyzsod> /(mer) zaQ = (ann) 74Q

'(TeuSIsN)Mbs/T ~ (mer) 7aQ

- uonnjosal aueyd uonoeal,, se po[ed Ajdwis s1 31 sawnowos pue
‘uonnjosar auepd uornoear Ay} JO I0308J UOIIIALI0I Y} ST <My ZS0d> AIH

<Ny 500>, (anm) 74 = (melI) Za

: 74 1091100 JY) PUB (MEBI) 74 PIAIISQO AY) UM UOIIB[AI Y,

JUSUWIRINSEIJA MO[H{ UO UOINN[OSIY SUB[ UOINIBIY JO 199)JH

427



uiq Apjenuso

0¢

¢l 1] ¢ 0

fﬁl.llilii!li[[}lil[]li#]lll!llilllliIIIITIIITFTI

T T — T T T I _ 1 T T T a T T T T _
- "

iSRS RRATA RANT

]
s
|1|I||||

lllllll!Lll!r’llllll

I“H
I
c o

0
0
20

Aysouruin| Jo SuLId) Ul 9SBaIOUl ¢ JO J010R) B 0] Jud[eAInbyg

_ﬁﬂam‘h)z)soa:'

<™

uoibal jesjued

-pIW 1B /L'0~ :uolinjosal ay} aAey

[|IM 1UOJ} TBLIBAUO0D B YlIM 8U028S0U
BulIoA0D 10)0818p J10}.||IIUI0S Y

Adonosrue 1031e] Y)im UOISAI B Ul UMIS o

lo/pue 90ue)}dadoe 103IB[ B 9ARY e

:0] PO2U 101I9J9p Y],

‘pIeMUI pUB D oY) Jo soduel

©)2 10] 7~ A 9y A[fensn ‘sojonied asoy) uowe Adonosiue ay) Jo y13uans Ay J,e
1010919p 1B} PIeMO] papeay paonpold dJe jey) SaLepuodds Jo Ioquinu Yy J.e
:s3ury) om) uo spuadop A[eorseq 10309)0p 1d-7 Aue ur uonnjosal oy,

uonnjosal sue[d uonoOeAI JO UONRUTILINNN(]

428



wwig

LINd U0 21mx1j 1aq1y

"93URI JIWRUAP POOS o

"INOPLAI D1UONIAD 10) HHA [EDINHe
'PIo1 Y31y Ul YI10m pue dFuel JIWBUAP POOH)e
wws |

-

INOPRAI WYII[ J0J LINd YSow dulj NSIUCWLHe
"109JJ9 UONR[ALI02-0Ine Furaowal d[oye

[ouueyd peop Isulede J[qels J030)9(Je
pBIQ_ UL SJUOWFOS 7 pue 1yd ur s)gowgos e
"QIMONIS TEUUBYIW JO AN[IAIXI[] o
qg oz +qq  SMOAUOO peS] jomy uminz
APISUT Pa] YIIM ISEI [IS SSIJUTRS JO
J0BJINS 19)I3AU0D ) uo Funured Jsno

WSI] 19q1Je
AUOD PRI YOI} WO HI0IR[[NATOS YOI} WITe
o] LY AN - e P
MW Voo \\ n_
) \ \ 7 I
) | ., . n.
\ i i ' F
_ wwQg | =y . |
\\ Eeow.mu% ) {
e k— * N . __.“\\\\\\..\\\\\l\‘\l|\|\‘\ r;........f //,,, /.. .._._
\\\@w \ \ | / | Omv mwwu
10109)9(J Jore[murdg pasodoid ayJ.

429



JUIasSSy 1019319(]

[eay

430



L -
o
——
Q
Q
~—
W
-
D]
<
av)
—
ay
<
o
=
Q
<
L
a4
Q
)
D)
—
@F
=
@
@,
Q
=
E—;




"[208 USISIP IY) SB WS Y} *9°I ‘9"() YOrII SULI I9UUI SN Y[, o

"[203 UGISAP IY) SB IWES IY) 1 ‘S/°() ST UONN[OSAI PAUIGUIOD SN 9], o

< (%@ - Y®)z s00 >
S0 0 €0

2UO[B )¢ suisn () JO UONN[0SAT Jy 9Y) suLieduio))

0 10

T T M LI 1 T _ T 17 _ T 1 T 7

NXH

_ 1 17 _ LI T

ogd

]
=)

S
<(*™@-Vp)g soo >

(A

ooy

(‘'n-e) NXY ut Apoidiynw pabieys -

0SE 00t 0SZ 00Z OSL Q0L OS Aw.
%qq—-q—_un-.—qﬁ_—-_—__—__q_——ﬁ_.—_w—_—_-l°I
< (®v)e uis > B
Wﬁnﬁwﬂ é T -v 0
IRE =20 s an R e SR
%"&“ . I wﬁ
1 - % NWHEH ........... vn el o -.||_..o
800 ~ 'du0g il
L o8d = 1
+ um”uwva. lq[lq. _
+ e T . 20
H - - O~ ]
.- ]
- ]
++ .- —€°0
|C||I|J.||.| ]
sjuawbas s93no V Ty
{v0
sjuswbas souur U ]
pauIqwo9 4ajno + Jauu @ N
G0

AJOJIIA JO UONBIR[IIP Y :IIUBWIOLIDJ

' < ( uuouq) - LlanS(D)Z s0d > T

432



‘mol} ondijje 1sd/r ay)
aJnseawl 0} 9|qIssod aq ||Im
‘OIHY e swi 1s1y 8y3 1o

(9/A99) 'd wnyuswow asieAsuel |

(o/A09) “d syp
[ a'v | g e'€ E

e L LS LIS LI

I T B e e e e B N AL

S T TR LTI

ﬁ.;i;éﬁm.@ = 10l ‘s z ,._&

THH e

3 uﬂ-’-ﬁaﬁi!ﬁg ﬁ»z .

AR R aiwaad LE o ST o 2 L

-23%*”5 -ﬁqﬁu& ﬁ-ﬂ 'aa-h&'ni!g!v

33#; m:,ﬁ

|soo

(St

.............

|z'e

1EL0

‘A rh[r

quy hm 0o Mx.w@; rA R ﬂﬂu& u.u,ﬁ..-.-..d. "XINIHJ

S0
T

14
T 1 I
cowo:“ urreyn uado woly uono9d 9[3ulg

111t

(Ldwy) qui o} =0

aood (¥) —
(ose1) h @« 930 (€)1

[ewiay) o Mw —

Jllllllllllllil!ll

Sz

S0°0-

S00

Lo

1

s S ¥ & T 1 0 foinso)'d ce e
N . 0 ‘uonnjosai aue[d uonoear [T
: T . ((s'pubs~) 1on3q pue ($~X) |

008090744~ [onu 2 5 Aysourwiny Y3y Yirm Lunk |
X PUPnUZ A 1°¢ W u1 paysidwodde XINGHde % |
- ; v 2 Z
i Esms?...... s S "MO[J OS[e p[noys 1S4/
9\.-.. 19 = 1931109 ST UOIRUIqUIOIA T
[ £ JI "SMO[J wIeyDe
SBBQQ os 1, woty ndinQ so1sAyd

ULI9 |, JEON 9Y ],

433



SUQIS|||0d NY+NY ABH00Z dY}
JunJ Buisn pauoISSILIWOD Ajjnjssaoons
s1 Jobbu] Seig-wnwiulp mau ay |

uolbal Jauul XINIHJ
Ul In390 UOIS1||0d 8y} JO %SG6
99S 11 ‘Un ABHO| = (S)ubs 1y

‘obelanod
oords aseyd 1abie| yonw
Sey 10108}9(] due|d uoljoeay

434

YUON
odd

uoibai Jauul X|NJHJ ul
IN220 UOISI||00 8y} JO 90| 89S

Ddg ‘uni A8 = (S)ubs 1y

unl ny+ny ASIQug MO U0 JFSLIT, :snuoyg v



7ING “19)ud)) YP1e3sY ING-UIY
AX M ‘BP0 Y BADIV A

AYSIAATU() 3)R)S BMO]
Sa[eA "D *dlofeT [

yooag Auoyg je XNNS

moyosing ‘g ‘Aonjued "A YOIUWRH "L, ‘M ¥ ®If T

AJISTAAIU() eqnyS],
O3UQY ‘HIouByE], ‘TIunjeye ], ‘esewiyso X ‘rwunsy ‘S

qeT] [euoneN I3pny Y&
3ueyy ) ‘snyjuelS ‘d

PURJAIRIA JO AJISIIATUN)
(MENPNOIN) ‘U0SpIeyory g ‘ASIOUSIN Y

ANSIdAIU) BIqUIN[O))
SYUeH Iy 210D g

0OpRI0[0)) JO AJSIAAIUN
Aapporg v

qer] [BuoneN udAryyoolyg
ayyosing ‘N Med "y ‘Adudsty g ‘A11083ey [

uoneIoqe[[0) INXY
o

435




436



Heavy lon Physics at PHENIX

Y. Akiba

RBRC Review
2007/11/05

Heavy lon Physics at RHIC

« RHIC has produced high density partonic matter
— Strong suppressicn of high p; hadrons in Au+Au (jet quenching)
- Absence of suppression in d+Au
— Strong elliptic fiow in Au+Au
- In 2005, RHIC experiments have concluded
formation of dense partonic matter at RHIC

+ Next step: Detailed study of the newly discovered matter
— |s the matter de-confined?
— What is the viscosity of the matter?
— How hot and dense is the matter?

- Measurements of “penerating probes” such as J/v, heavy quark,

and direct photon
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PHENIX heavy-ion/unpolarized pp results
with major RBRC/RIKEN contribution

Jhy measurements

— ptp: high statistics study of J/w production

— Au+Au: First measurement of J/w suppression at RHIC
Heavy flavor measurement via Single Electrons
— p*p: NLO pQCD works

— Au+Au:  Energy loss and flow of charm and bottom quarks
Direct photons at high pT

- ptp: pQCD works (= Okada)

— AutAu: probe of the initial state of collision

Low pT direct photon via internal conversion

— p+p: baseline

— Au+Au: excess?

These are most important results in the study of dense
matter formed at RHIC

1721 p, B'oidydp,_Inbl(GaVc)’)

Forw/Mid-Rapldity

Jhy in p+p

PRL98,232002(2007)
102? e OV0b3! scale uncertainty: 40.1% f «  Order of magnitude higher
w:_ ki statistics than the previous

1 3 measurement by PHENIX

10" 2+ Ptand rapidity distribution are
102 determined
“, 8 p22zpxi0 i *  Baseline for J/y suppression
e in A+A

e b) | .

SIS L : 3 Xie We, YA
0.5~ ® ¥ +‘ -

P, (GeVic) 10

Giobal sesie uncartminty: 181%

&
%
(GeVic)

B vidy bt
-
ph
1
-
-
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J/y suppression in Au+Au

= T ‘ ivl<035 syst =:12% (a)
s ? ® ivlz[1.2.2.2] syst=3m= 7%
0 3 T T
04" I I 0T T
{ i ‘i I L e ‘r_
0.2- ; s
PO ‘
;E“ 1-2: systam‘ ==14% (b)
T _-
g3 os i I
06: T L) -
3 :
02 ;
VIR0 IS0 200 S0 W0 350400
Noare
PRL98,232301(2007)

* High statistics
measurement of J/y in
AuAu in wide rapidity range

— Mid-rapidty J/'y = ee
— Forward rapidty J/y=>pp
« Strong suppression of J/y
is observed
— Consistent with the
prediction that J/ys are
destroyed in de-confined
matter

= Surprisingly, the
suppression is stronger at
forward rapidity than in mid-
rapidity

— Jly formation by
recombination of charm
pairs in deconfined '
matter?

Xie Wei, YA

Heavy flavor production in pp

Phys. Rev. Lett 97,252002 (2006)
107 pr - - - - — - T
& p+p— (e’ +e)2+ X at\Vs=200 GeV (a)

&=
’fﬂ

>

Q

e 10°

£ o PHENIX data
n_ 10 FONLL(total)
'E' " — FONLL{c — €)

O 10

B FONLL(b— €)
W yg* FONLL(b—c—e)

— -

-
1
|
uluy

DATAFONLL
h [ nd
N ;
N T -*/
. :
—
G
S
piachilened ks

T 2 3§ 4 5§ @& T & 9§ 10
Py (GeVic)

» Single electrons from
heavy flavor
(charm/bottom) decay
are measured and
compared with pQCD
theory

+ The new data extends
the p; reach to 9 GeV/c

+ FONLL pQCD
calculation agree with
the data

YA, F. Kajihara (JRA Tokyo)
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Heavy quark energy loss and flow

0-10%. cantral — e Armesto et al. () -
T van Hees et al, (1) *:

i
- 43{(2:1) Moore &
12/(2=T) Teaney ()

Py [GeVie]

PRL98,172301(2007)

+ Measurement of single
electrons from charm/bottom
decay in Au+Au for wide pT
range (0<pT<9 GeV/c)
Strong suppression of
heavy-flavor single electrons
at high pT is observed

- Evidence of large energy
loss of heavy quark in the
dense matter

- Strong elliptic flow of heavy-
flavor electrons

- Evidence for rapid
thermalization of heavy
quarks in the dense matter
« The data are consistent with
small viscosity/entropy ratio

F.Kajihara(JRA, Tokyo), YA

Search for direct photon via Virtual Photon Analysis

Any source of ‘real’ photon should emits ‘virtual’ photon with very low mass.

O Shape of the inv.mass spectrum is given by Kroll-Wada N et
formula. ‘ omuton

1 dN 2a

N, dM, 3r

4m'

' 5 N :
ST
& « o g £ \ q

1-

]

10’ . Baisic ldea:

{  If one measure Mee > Mpi0,
contribution from pi0O decay
(~85% of hadronic decay
photon) can be eliminated

’\ — rect 7 inteNal COMVEIELN
" E \\X
i ."'_-*_-_——'-h—-..___“

L PHENIX preliminary results in

107} © Au+Au (RUN4) using this
method suggests excess for
10 | 1<pT < 3 GeV/c, but so far
. there is no p+p baseline.
107 X 02 0.3 o 05 0.6
M, (GoV)
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Search for “excess” in p+p collisions at 200 GeV

r‘ PHEN Prefiminary
EF iminary

0.5<pt<1.0

A, MinBiss data in pep coliisions 2t VS = 200 GeV

-y

E
By
3

S it

-
PH  ENIX

Prediotimey

1.0<pt<t.§

E PHENIX Praliminary
H !
’,r aLL PHENIX

Prefiminue:

Im&uwaMppmnﬁ-maw i

{  PHENIX Breliminary 1.5<pt<2.0 !
3

[ MinBiss data in p+p collisions atVa = 200 GeV
S
PH “ENIX

Prefimisass

Lidh 4 T (Rl
af &2 &3 84 &5 a8 A7 asc €5
R

3

we

s @ 1ot
§ [ PHENIX Pretiminary 20<pte2s £ PHENIX Protiminary 2.5<pt<2.0 Protiminary 20<pt<h0
3 7 MinBiss data in pep collisions 2tVE = 200 GeV I b MinBias drtz in pep collisions stYE = 200 GeV T [
. w B 2 Minfias vata in pep collisions at g = 200 GeV'
g : g -
PH ENIX B PH -ENIX 3 PrYENax
Prejmpngs !i% Preliminars E Prefiminass
E% I
w0

iy

The same method is applied for p+p data to search for virtual direct photon.
Good agreement between the data and the cocktail; there is little excess.

Y. Yamaguchi (JRA, Tokyo), YA

Comdparlson with Au+Au result
- PHENIX Preliminary

0.5

04

0.3

0.2

0.1

TII]}E'I

Minimum Bias Data in p+p collisions at\s = 200 Ge
Caveat : Direct Comparison CANNOT Be Made.

~ 19% Correction to Au+Au Due to Semi-Correlated Cross Pair
— Was NOT Applied.

R, {p+p)

sys.error (p+p)
- R - (Au+Au, central)

sys.error (Au+Au, central)

i}IIIIIIIII!!IIILLJILJ]J'

e R

—_
—~—
v PH ENIX

Preliminary

lilllllllillllli’l

0.5

1.5 2 25

35 4 4.5
pT [GeV/c]

Y. Yamaguchi (JRA, Tokyo}, YA
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PHENIX publications

63 papers published since 2001
— Phys. Rev. Lett. 41 PHENIX Cumulative Citations
— Phys. Rev.C 15 — :
— Phys. Rev. D 4
— Phys. Letter B 2 -
— Nucl. Phys. A 1

(white paper) -
Total citation: >5000
— Topcite 250+ 5 .
- 100-250 . 11
- 50-100 12 - )
25 (8) papers submitted since iy
January 2006 £ B '“Z‘V.;’ . 4 " . — _—
— 21(8) published, 4(0) in review | tess et fae aett G Lled Lsad! e
- PRL 12 (6)
— PRC 5(0) The number in () is the number of
— PRD 3(2) papers with significant RIKEN/RBRC
— Phy. Lett. 1(0) contributions

Summary

» A new form of dense matter is created in heavy ion
collision at RHIC

+ Many new measurements that probes the property of the
newly discovered matter
— Jhy suppression / recombination
— Heavy Flavor energy loss and flow
— Direct photon

« RIKEN and RBRC plays very important role in this
rapidly evolving field of phyiscs
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QCDSP/QCDOC
Physics Results And
Prospects/Projects Status
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RBRC lattice QCD program and
the Next Computer Project

November 6, 2007

Norman H. Christ
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RBRC Lattice QCD Program

9:00 - 9:30 RBRC lattice QCD program and the Norman Christ
Next Computer Project

9:30 -10:00 K meson physics with domain wall Robert Mawhinney
fermions in the chiral limit

10:00 -10:30 The QCD phase transition and equation Peter Petreczky
of state: toward physical quark masses
and vanishing lattice spacing.

RBRC Review - Nov.6,2007  (2)
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Outline

RBRC Lattice QCD

— Collaboration

— Computer infrastructure
Physics overview
Domain wall fermions
Configuration generation

Physics results
— Nucleon physics
— Heavy quarks

— T#0, domain wall fermions

The Next Computer Project

RBRC Review - Nov. 6, 2007
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Collaborations

RBRC Review - Nov. 6, 2007 4)
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RBC
*RBRC
*BNL
*Columbia
*Connecticut

Kanazawa
*KEK

Kaons
Nucleons

Heavy quarks

Computers

UKQCD
*Southampton
*Edinburgh

*Swansea

Collaborations

p4 Thermo

<

p4 & DWF Thermo

450

>

Bielefeld

HotQCD
*RBC

*MILC
-LLNL/LNAL

USQCD

RBRC Review - Nov. 6, 2007
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RBC Collaboration

e RBRC e Columbia
— Yasumichi Aoki . — Christopher Aubin (William & Mary)
— Tom Blum (Connecticut) — Michael Cheng
: g:;ln%i?r(;uChowdhury T notman SRt
— Chris Dawson (Virginia) ~ Michacl Endres

— Saul Cohen (JLab)

— Tomomi Ishikawa X )
— Taku Izubuchi (Kanazawa) _ )C{;;?lg\;?;ﬁ ‘;é?m
+ Koichi Hashimoto _ Min Li
— Adam Lichtl _ Sam Li
— Shigemi Ohta (KEK) _ Matthew Lightman
— Shoichi Sasaki (Tokyo) _ Meifeng Lin (MIT)
— Takeshi Yamazaki (Connecticut) _ HueyWen Lin (JLab)
¢ BNL — Oleg Loktik (Goldman Sachs)
— Michael Creutz ~ Robert Mawhinney
— Saumen Datta — Dwight Renfrew
— Shinji Ejiri « BNL
_ ChUIWOO Jung — Enno Scholz
~ Frithjof Karsch — Wolfgang Soeldner
+ Prasad Flegde — Amarjit Soni
~ Sostauin Petroy — Takashi Umeda (Tsukuba)

— Claudio Pica

— Christian Schmidt RBRC Review - Nov. 6,207 (6)
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 Ed

UKQCD Collaboration

inburgh

David Antonio
Peter Boyle
Mike Clark (BU)

Luigi del Debbio

Alistair Hart
Chris Kelly
Tony Kennedy
Richard Kenway
Chris Maynard
Brian Pendleton
Robert Tweedie
Jan Wennekers

Azusa Yamaguchi

James Zanotti

452

* Southampton

— Michael Donellan

Jonathan Flynn
Andreas Juettner
Jun Noaki

Chris Sachrajda

Swansea

Chris Alton
Aurora Trivini

RBRC Review - Nov. 6, 2007
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Computers

RBRC Review - Nov. 6, 2007 (8)
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QCDOC Collaboration

e Columbia (DOE) « UKQCD (PPARC)
— Norman Christ — Peter Boyle
— Saul Cohen — Mike Clark
— Calin Cristian — Balint Joo
— Zhihua Dong
— Changhoan Kim * RBRC (RIKEN)
— Ludmila Levkova — Shigemi Ohta
— Xiaodong Liao — Tilo Wettig
— Meifeng Lin
— Guofeng Liu + IBM
— Robert Mawhinney — Dong Chen
— Shu Li - glar_l Gara
Azusa Yamaguchi — LJesign groups.
* Yorktown Heights, NY
* BNL (SCIDAC) : * Rochester, MN
— Chulwoo Jung » Raleigh, NC

— Konstantin Petrov
— Stratos Efstathiadis

RBRC Review - Nov. 6, 2007 9)
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QCDOC

6-D torus.
Double precision

0.3 Gflops sustained/node
(~40% efficiency) |

Completed spring 2005
30 Tflops (peak) installed

Parent of BlueGene

(Overview of the QCDSP and QCDOC computers,
IBM Research Journal, Vol 49, No. 2/3, p 351

(2005) )

RBRC Review - Nov. 6,2007 (10)

455



UKQCD Machine (12,288 nodes/10 Tflops)

RBRC Review - Nov. 6,2007 (11)
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UKQCD / Edinburgh

e 13K nodes
 Installed Dec. 2004

RBRC Review - Nov. 6,2007 (12)
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RBRC - US DOE / Brookhaven

e 24K nodes
 Installed May 2005

RBRC Review - Nov. 6,2007 (13)
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New York Blue

IBM BlueGene
100 teraflops
»]18-rack configuration

*36,864 processors

RBRC Review - Nov. 6,2007 (14)
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Computer Summary

Computer | Location Sustained throughput
QCDOC |RBRC 4 Teraflops
Edinburgh 4 Teraflops
DOE |2 Teraflops *
BlueGene |NewYork Blue |[6 Teraflops *]
LLNL 4 Teraflops *

* RBRC allocation

RBRC Review - Nov. 6,2007 (15)
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Physics Overview

RBRC Review - Nov. 6,2007 (16)
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Physics Overview

e Zero temperature
— Domain wall fermions (10-year effort)
— Kaon physics - Standard Model tests
— Nucleon physics --- Tests of QCD
— Heavy quarks - Standard Model tests
 Finite temperature
— p4 action (T,, EOS, p > 0, charm,
transport coef’s)

— Domain wall fermions (exploration).

RBRC Review - Nov.6,2007 (17)
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Domain Wall
Fermions

RBRC Review - Nov. 6,2007 (18)
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Domain Wall Fermions

5-D theory with 4-D, chiral

surface s

tates.

Typical 5-D extent of 16.
Excellent chiral symmetry.

“Revolution” in the lattice
treatment of fermions:
Pioneered by the RBC and

Tsukuba

Pairs on
left and
right walls

L

|

zero modes
on left or
right walls

464

RBRC Review -

Nov. 6, 2007
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Lattice Chiral Symmetry Breaking

¢ Described by a “residual” mass: m,,

e—l L6 1
Myes(Ly) = ¢)—— 17 + sz'
/7 s $ \ Localized states
Standard 5-D states created by
with A ~ lattice cutoff. changing topology.
m_, versus ﬂ for L,=32 m, versus L
SRR awp C | . h;ﬂﬂﬂ.ul'il
o Inemaki Ba22 | 7
o i p23 | ]
m,, a Mo 3 ;
tr s I
- L

10‘ i i i i i a3
15 1% 2 206 21 215 22 25 231 1%

RBRC Review - Nov. 6,2007 (20)
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2+1 Flavor DWF
Ensembles

RBRC Review - Nov. 6,2007 (21)
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RHMC + Hasenbusch
(Mike Clark)

Multi-time step

Omelyan integrator
Multi-mass preconditioning
Rational Hybrid Monte Carlo

Fractional power force reduction

Achieve > 6 overall speed up
for large DWF calculations.

RBRC Review - Nov. 6,2007  (22)
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Optimization
(Peter Boyle, Mike Clark, Bob Mawhinney, Brian Pendleton)

¢ For N,=2+1 simulations use m, for
preconditioning:

D(m) = Dhyp(m) Dpwr(m)

det D(m;) det D(m,)/? det
det D(1)3/2 - [

D(my) D(ms)q1/2 D(my)y1/2 D(ms)q1/2
D(mi)]-det[D(l)] -det[D(l)] .det{D(l)}

et Pmy) = s digldlee 0l © = papgiatgne” LB

¢ Use a “ratio” force term from numerator and
denominator together.

* Use multiple step sizes.
s 75% acceptance.

* The light quark requires only 10% of the ,.6

Ladalalaly

S N SO P P Y e
computer time! R LR

RBRC Review - Nov. 6,2007 (23)
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2+1 Flavor DWF ensembles

163 x 32, L, = 8. (hep-lat/0612005)
¢ Choose Iwasaki and L; = 16: (hep-1at/0701013)

e [=2Fermi, m, > 390MeV, Lm, > 3.8

Compare: DBW2 and Iwasaki gauge actions,

a=0.123 Fermi, 1/a=1.62 GeV, 163x32, L,=16
mil/ms m,(GeV) | HMC Time | Tflops X days
0.767 619.5 4,000 13.69
0.535 517.1 4,000 14.12
0.302 388.8 4,000 15.20

¢ Available on the web: http://lattices.qedoc.bnl.gov/

RBRC Review - Nov. 6, 2007

469
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2+1 Flavor DWF ensembles

¢ Next generate larger volume: 243 X 64, L, = 16.

¢ Same gauge action and lattice spacing.

e L=28Fermi, m, = 326 MeV,

Lm, 245

a=0.115Fermi, 1/a=1.73 GeV, 24°x64, L =16
ml/ms m_(GeV) | HMC Time | Tflops X days
0.767 661 2813 70
0.535 552 2850 74
0.302 415 5040 148
0.186 326 7000 225

470

RBRC Review - Nov. 6, 2007

(25)



2+1 Flavor DWF ensembles

Start a smaller lattice spacing:

1/a=1.73 GeV = 2.2 GeV

243 x 64 > 323x64

Same gauge action and L, = 16.

e L=3Fermi, m, = 270MeV, Lm, 2 39
a=0.091 Fermi, 1/a=2.2GeV, 323x64, L =16
ml/ms - m_(GeV) HMC Time | Tflops X days
0.22 323 1604 150
0.15 270 2000 222

RBRC Review - Nov. 6, 2007
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Topological charge evolution

20 L L B L 0.1
10 L _
g 0
O"g 10 B =12 m=0.03
20 :. . ™ n
.30 C ] | 1 | 1 | 1 I ] Il 1 | 0
0 1000 2000 3000 4000 -20 -10 0 10 20 ol
30_ T ‘ I I ¥ —[ T L_ T | I I T i T | I T T
20 = . - L -
o, 10 :— *":
o ! ERE 1% m=0.02
B AR Ay
4000 20 -10 0 10 20
Rrrr-rrrrrrr1|*
o =i ]
o °f 4 u —oos m=0.01
F I N S I s B B ﬂ. I )
0 1000 2000 3000 4000 -20 -10 0 10 20
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Physics Results
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Physics Projects (7= 0)
K-K mixing (€)
KI3 decays
Direct CP violation (£'/€), AE1/2 rule
Nucleon decay
Hyperon decay
Neutron electric dipole moment
Nucleon charges and form factors
Nucleon structure fuinctions
Mass of 17’
Electromagnetic mass splittings
Quark masses: m,, m, and m;
Charm spectroscopy with NPR Fermilab action

B-B mixing B, and B, in with static + DWF with
1-loop lattice PT > NPR?
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Nucleon Structure

(Yasumichi Aoki, Tom Blum, HueyWen Lin,Shigemi Ohta,
Shoichi Sasaki, Takeshi Yamazaki)

e Axial charge, g4

¢ Ground and excited state masses

¢ Axial and vector form factors

¢ Low moments of nucleon structure functions
* Nucleon decay matrix elements

o Important result on volume effects
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Volume dependence of g,

Dynamical DWF — versus m

quark Dynamical Wilson — versus m_ .,
v T T A R o RS S
13F % 3 13 g,(Wilson) 3
3 E 3 ¥ e ]
12§ 3 : . 12f 47 *a @ ]
LI E L1F Q{ ¥ e
1E_ _ E ® N2 Imp. Wilson p=5.20| 3
E { ® NF2+1(2.7fm) 3 E ? i { R N=2lmp. WEIS&)I[ B=5.25 ;
09F =3 09F & N=2lmp. Wilson p=5.29| -
: W N=2+1(1.8fm)| 3 3 f i i ]
3 E s A N=21mp. Wilson f=5.40| 3
08  g,(DWF) & N219fm) | 0.81 { <« N2 Wilson B=5.50 ]
0.7¢ W cxperiment | 0.7F v N2 Wilson B=5.60 3
FENEFENE BN B S L] E N IS PP | RSP | 3
0.6 0.1 02 03 0.4 0.5 0.6 0.4 0.8 12 16 2
m2[GeV’] m,'[GeV’]
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Volume dependence of g,

Dynamical DWF —versus m,,,,, Dynamical Wilson — versus m_,_,

R R e L : R e o AREEEn e
13F * 3 13 g,(Wilson)

9 ] 3 &
12f 3 z s 3 12f ‘ '}. ¥m @ hd
LIE } 3 LIE 5‘] ‘zv}

E E l:- @ N;=2 kmp. Wilson =520
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Quenched Dynamical DWF
" —r 1 I r I rrrr1 .'I'T'l"l'I’l'l'l:
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| Heavy quarks and lattice QCD

« Static approximation
— Lattice version of HQET
— Calculate f, f5 , Bg and By
— Use two static link smearings and perturbative
renormalization
 Fermilab/Tsukuba action
— 3-parameter effective action, removes all (ma)” errors

— Determine all heavy-heavy and heavy-light charm

states in terms of one new parameter, cp

— Independent determination of lattice spacing
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479



Static: fz, and By

(Yasumichi Aoki, Thomas Dumitrescu, Jonnathan Flynn,
Tomomi Ishikawa, Taku Izubuchi, Oleg Loktik, Yan Wennekers)

Js/IB Bg
C T T T T T M T T T T
2 0.85 .
115 I l ]
08 ? T
L1 i 1 4
B_0.75F - i
1,05 B }
L 07k .
0951~ -1 0.65 -
- L L I L] 0 0.01 0.0 .03
0 0,01 ﬂ.ﬂf 0,03 0,04 m +m

Large O(a) errors and insufficient statistics?

RBRC Review - Nov. 6,2007 (35)

480



RHQ: Determine lattice spacing
(Min Li and Huey-Wen Lin)

1/a from y,, and %

] J/l//and n. - my and Cp 18

'w
1.75

‘?‘ i
PN
1.7 ' + T
~ |

+ Use experimental ¥, and

X1 masses and fit for a. ~
165} ~ -
e Gives I/a = 1.743(41) GeV ‘jp\
. . A 158,07 [ 0T 00z 083 04
¢ (27 mass implies: | -
17a =1.73(3) GeV 1/a from D, and D,
« Using the D, and D," which g
can be more accurately . %\%\
calculated: 1/a=1.730(23) [y
mO CP g I/a (GeV) 1:gr1 [4] 0.07 0.07 j.\;\;\:4
0.247(38) | 2.083(65) | 1.241(10) | 1.730(23) oMo
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QCD Phase Transition with DWF!

* Most finite temperature studies use
staggered quarks.

« DWEF calculation provides an
important test.

* Good chiral symmetry may be
important for a chiral transition?

e Large lattice spacings of T>0
calculations make DWF challenging.
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Clear signal for 7,
(Michael Cheng, Dwight Renfrew)

<qq> susceptlblllty Wilson line
le07 v T T T T T 0.05 y T T — T ‘ T T T
Vo : o Ligh ! I
I 1 o—a Stnnge I
8o-08 - 1 1 0.04 |- I 7
| | 1
1 | 1
6c-08 1 1 1 003~ 1 .
1 | ] 1
3 1
4c-08 - I - *onl I |
| I i 1
i 1 1 !
- I/}\"/}*f*\'\} ] or ' ‘ )
| I
1 ! I
f5— I.I95 : ; ‘ 2:95 e 2-115 T2 b |.I95 z! * 2.115 - 2?: * 2|15 22

163 x 8, 2+1 flavor, L, = 32
Increase L, =32 > 647

Add det{(D+M+i8 y5)/(D+Mg+id y5)}

to suppress dislocations. (Vranas/KEK)
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The Next
Computer Project
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Next Computer Project

e Technology
— Reduction in feature size = 128 FPU’s on a chip.

— Target $0.01/Mflops (100 x enhancement) in 2010.
(100 x from 2005 - 2010 is 10 X better than Moore’s law.)
— Complex design and $4-5M NRE costs.

o Strategy
— More-QED-speetalized-architeeture ?
— Work with IBM team at Watson Research!
— Columbia-Edinburgh-IBM design collaboration.
— Plan a ~300 (sustained) Teraflops computer.
— Prototype of possible IBM system.
— This and equal UK machine constructed at BNL.

» Status
— Design document passed internal review.
— VHDL design to begin in 2-3 weeks.
RBRC Review - Nov. 6,2007 (40)
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Conclusion

+ Exciting physics program --- important
physics problems are being solved.

o Large and varied group of physicists --- many
opportunities to learn.

s Next computer project offers a new level of
research potential.
— Accurate control of chiral limit
— Treat 2-particle states (K 2 7 )
— Do nucleon physics on 6 Fermi box.
— Use step-scaling to decrease ¢, in perturbative
matching: &, ~ 1/N,

steps
— Explore new field theories, supersymmetry, large
N,, large N;, higher dimensions....

RBRC Review - Nov. 6,2007 (41)
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CURRICULA VITAE - SUMMARY

CURRENT RBRC FELLOWS/RESEARCH ASSOCIATES/RESEARCHERS

Yasuyuki Akiba Birthplace: Tokyo, Japan DOB: October 20, 1959

D.S.
Experience:

Sinya Aoki
D.S.
Experience:

1988, University of Tokyo

Research Associate, Institute for Nuclear Study, University of Tokyo,

March 1988 — March 1997,

Research Associate, High Energy Accelerator Research Organization (KEK),
April 1997 — March 2003;

Senior Research Scientist, RIKEN, April 2003 — July 2003,

Senior Researcher, RIKEN, August 2003 — present;

RIKEN Spin Program Researcher, RBRC-E, November 2003 — present
Deputy Spokesperson for PHENIX, 2004 - present.

Birthplace: Tokyo, Japan DOB: May 16, 1959
1987, University of Tokyo
Research Associate, Brookhaven National Laboratory, 1987-1989
Post-Doctoral Fellow, SUNY at Stony Brook, 1989-1991
Assistant Professor, U. of Tsukuba, Japan
Lecturer, U. of Tsukuba, 1993-1994
Associate Professor, U. of Tsukuba, 1994-2001
Professor, U. of Tsukuba, April 2001 — present
Visiting Fellow, joint position with RBRC Theory Group and Tsukuba University,
April 1, 2004 — present.

Awards and Honors: Fellowships of the Japan Society for the Promotion of Science for Japanes

Junior Scientists, at Physics Department, U. of Tokyo, Japan;
First (FY 2004) JSPS Prize Award, Mathematics; Physical Sciences; Chemuistry;
Engineering Sciences.

Yasumichi Aoki Birthplace: Gunma, Japan DOB: January 7, 1968

Ph.D.
Experience:

1996, University of Tsukuba, Japan

COE Research Fellow at the Center for Computational Physics

University of Tsukuba;

Assistant (3 year research position) at the Center for Computational

Physics, University of Tsukuba

Research Associate, RIKEN BNL Research Center, May 1, 2000 — April 30, 2003.
RBRC Visiting Scientist, with Columbia University, May 1 to July 31, 2003.
Research Associate, University of Wuppertal, Germany,

August 2003-September 2006;

RIKEN Fellow, RIKEN BNL Research Center (Theory), October 1, 2006 - present.
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Thomas C. Blum Birthplace: USA DOB: December 27, 1962
Ph.D. 1995, University of Arizona, Tucson, AZ
Experience: Postdoctoral Fellow, High Energy Theory Group, BNL
RIKEN BNL Fellow, October 1, 1998 — September 30, 2003;
Associate Physicist, Brookhaven National Laboratory, October 2003 — Dec. 2003.
*RHIC Physics Fellow/Assistant Professor—RBRC/U. of Connecticut, Storrs,
January 1, 2004 - present.
Awards and Honors: DOE-GANN Fellowship: August 1990 - May 1993;
Year 2005 Department of Energy Outstanding Junior Investigator Award, High
Energy Physics.

Christopher Dawson Birthplace: Preston, Lancashire, UK DOB: July 6, 1973
Ph.D. 1998, University of Southampton, UK
Experience: Research Associate, High Energy Theory Group, BNL

RIKEN BNL Fellow, October 1, 2001 — present

Abhay L. Deshpande Birthplace: Mumbai/Bombay, India DOB: March 21, 1965

Ph.D. 1994, Yale University

Experience: Visiting Scientist, BNL, 1989-1994 (Member of the BNL-E851 Collaboration)
Visiting Scientist, CERN, 1994-1999 (Member of the SMC Collaboration)
Visiting Scientist, DESY, 1998-Present (Member of the ZEUS Collaboration)
Associate Research Scientist, Yale University, 1994-2000
RIKEN BNL Fellow (Experimental Group), February 2000 — December 31, 2003.
*RHIC Physics Fellow/Assistant Professor-RBRC-E, SUNY, Stony Brook,
January 1, 2004 — present.

Awards and Honors: Gibbs Prize in Physics, University of Bombay, 1985.

Takumi Doi Birthplace: Hiroshima, Japan DOB: November 16, 1976

Ph.D. 2004, Tokyo Institute of Technology, Japan

Experience: Fellowships: The Japan Scholarship Foundation, Department of Physics, Tokyo
Institute of Technology, 1999-2001, JSPS Research Fellowships for Young Scientists,
Department of Physics, Tokyo Institute of Technology, 2001-2004;
RIKEN Spin Program Research Associate, RBRC Theory, April 1, 2004 — present.

Awards and Honors: Fellowships: JSPS Fellowship, The Iwakuni Foundation for Scholarship,
Tokyo University, 1995-1999; Awards: The Tejima Memorial Research Award for

Ph.D. Thesis.
Douglas Fields: Birthplace: U.S.A. DOB: July 2, 1963
Ph.D. 1991, Indiana University, Bloomington

Experience: Postdoctoral Research Associate, Los Alamos National Laboratory, 1992-1995
Research Associate Professor, University of New Mexico, 1995-2001
Member of the PHENIX Collaboration, BNL, 1995-present
*RHIC Physics Fellow/Assistant Professor—RBRC-E, University of New Mexico,

529



September 1, 2001 — present

Rainer Fries: Birthplace: Regensburg, Germany DOB: Aug.10, 1971
Ph.D 2001, University of Regensburg
Experience: Assistant Professor, Texas A&M University 2006-

RHIC Fellow, RIKEN/BNL 2006-

Assistant Professor, University of Minnesota, 2005-2006
Research Associate, University of Minnesota, 2003-2005
Research Associate, Duke University, 2002-2003

Awards and Honors: Fellowship for Outstanding Students, Government of Bavaria,
1991-1996
Feodor Lynen Fellow, Alexander von Humboldt Foundation, 2002-2003
IUPAP Young Scientist Prize 2007

Yoshinori Fukao Birthplace: Aichi, Japan DOB: April 5, 1978
B.S. 2001, Kyoto University, Kyoto, Japan

Master Course Student, 2002 — present
Experience: RBRC Young Researcher, Experimental Group, 2002 —2003.

RIKEN Junior Research Associate, RBRC, Experimental Group,

April 1, 2003 — present.

Kenji Fukushima Birthplace: Tokyo, Japan DOB: January 29, 1975

Ph.D. . 2002, University of Tokyo, Komaba

Experience: Research Fellow of the Japan Society for the Promotion of Science (JSPS),
University of Tokyo, Japan, April 1999 to August 2003; Visiting Scientist,
Massachusetts Institute of Technology, Department of Physics, September 2003 -
March 2005; RSP Research Associate, RBRC Theory Group, April 2005 - present.

Awards and Honors: JSPS Fellowship; Enrico Fermi Junior Grant, School of Subnuclear Physics,
Erice, Italy, awarded September 2005.

Yuji Goto Birthplace: Shizuoka, Japan DOB: November 25, 1965
Ph.D 1996, Kyoto University, Kyoto, Japan
Experience:  Research Fellow of the Japan Society for the Promotion of Science, 1994-1996
Postdoctoral Fellow, RIKEN, Japan, 1996-1999
RIKEN BNL Fellow, November 1999 — March 31, 2002
Scientist, RIKEN, April 2002 to March 2003;
Senior Research Scientist, RIKEN, April 2003 — present.
RIKEN Spin Program Researcher, RBRC, April 1, 2002 — present.

Matthias Grosse-Perdekamp
Birthplace: Schwenningen, Germany DOB: December 1, 1963
Ph.D. 1995, University of California at Los Angeles
Experience: Associate Research Scientist, Yale University 1995-1998
Research Scientist, Mainz University, 1998-1999
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RIKEN BNL Fellow, January 1999 — August 31, 2002.
Member of the PHENIX and BELLE Collaborations;
RHIC Physics Fellow/Assistant Professor—RBRC-E; University of Illinois, Urbana
Champaign, September 1, 2002 — present.
Deputy Spokesperson for PHENIX, 2004 — present.

Awards and Honors: Foreign Scholar Award, UCLA, 1990; Gustav Mie Preis, Freiburg
University, 1991.

Koichi Hashimoto Birthplace: Fukui, Japan DOB: December 20, 1979
M.Sci. 2003, Kanazawa University
Experience: Visiting Student, RBRC, September-October 2003.

RIKEN Spin Program Young Researcher, RBRC Theory Group,

April 2004 — March 2005; RIKEN Jr. Research Associate,

April 1, 2005 - March 31, 2006.

Yoshitaka Hatta Birthplace: Kyoto, Japan DOB: August 5, 1976

Ph.D. 2004, Kyoto University, Department of Physics

Experience: RBRC Young Researcher, Theory Group, RBRC, Spring 2002 — 2003.
RIKEN Junior Research Associate (Theory), 2002 - 2004.
RIKEN Spin Program Research Associate, RBRC Theory, April 1, 2004 — September
30, 2006.

Yosimasa Hidaka Birthplace: Fukuoka, Japan DOB: September 18, 1977
Doctor of Science 2005, University of Tokyo, Graduate School of Science
Experience: Research Fellow, Theory Group, KEK, Japan, April 2005 to January 2006;
Research Fellow, Theoretical Nuclear Physics Group, Tokyo Institute of Technology
RIKEN Spin Program Research Associate, RBRC Theory, April 1, 2006 — present.

Tetsufumi Hirano Birthplace: Kanagawa, Japan DOB: September 17, 1972
Ph.D. 2001, Waseda University, Japan
Experience: Research Associate, Waseda University, Japan, April 1999 to March 2001
Postdoctoral Fellow at University of Tokyo, Japan, April 2001 to March 2003.
RIKEN Spin Program Research Associate, RBRC Theory Group,
March 24, 2003 — August 31, 2004.
Visiting Scientist RBRC/Columbia University, September 1, 2004 — present.
Awards and Honors: JPS Theory Award for Distinguished Young Researchers in Nuclear Physics
(2002).

Takuma Horaguchi Birthplace: Iwate, Japan DOB: September 29, 1977
Graduate School: Tokyo University of Science, Japan
Experience: RBRC Young Researcher, Experimental Group, RBRC,

Spring 2002 — 2003.

RIKEN Junior Research Associate (Experiment), April 1, 2003 — present.

Takashi Ichihara Birthplace: Japan DOB: February 22, 1958
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Ph.D. 1987, Kyoto University, Japan
Experience: Research Scientist, RIKEN, Japan, 1987-1995
Senior Research Scientist, RIKEN, Japan, 1995-1998
Assistant Chief Scientist, RIKEN, Japan, 1998
Researcher, RBRC Experimental Group, 1998
RIKEN Spin Program Researcher, November 1999- present

Kei lida ‘ Birthplace: Aomori, Japan DOB: July 28, 1970

Ph.D. 1998, University of Tokyo

Experience: Postdoctoral Research Fellow, JSPS, U. of Tokyo, April 1998— March 2001;
Visiting Postdoctoral Research Associate, U. of Illinois at Urbana-Champaign,
September 1999-March 2001.
RIKEN Special Postdoctoral Researcher, April 2001-March 2004.
RIKEN Fellow, RBRC Theory Group, April 2004-March 31, 2006
RBRC Visiting Scientist, April 1, 2006 - present.

Awards and Honors: Research Fellowship of the Japan Society for the Promotion of Science for Young

Scientists, April 1996-March 1998 and April 1998-March 2001.
RIKEN Special Postdoctoral Grant, April 2001-2004.

Tomomi Ishikawa Birthplace: Tottori, Japan DOB: December 25, 1971
Ph.D. 2002, Hiroshima University, Japan
Experience: Researcher, Hiroshima University, April 2002 to March 2003;
Institute Researcher, University of Tsukuba, Center for Computational Sciences,
April 2003 - September 2006;
Research Associate, RIKEN BNL Research Center (Theory),
October 1, 2006 - present.

Taku Izubuchi Birthplace: Tokyo, Japan DOB: February 15, 1970

Ph.D. 1997, University of Tokyo

Experience:  Postdoc, Tsukuba University, April 1997-November 1999.

Research Associate (with tenure), Department of Physics, Kanazawa University,
December 1999 — February 2001

Brookhaven National Laboratory, High Energy Theory Group,

March 2001 — February 2003

Research Associate (with tenure), Department of Physics, Kanazawa University,
March 2003 — present.

RBRC Visiting Fellow with Kanazawa University, April 1, 2003 — present.

Awards and Honors: Japan Society for the Promotion of Science (JSPS), Research Fellowship for
Doctor Course, 1994-1997; André Lagarrigue Scholarship at the International School
of Subnuclear Physics, Erice, Italy, 1995; JSPS Research Fellowship for Post Doctor,
1997-1999; JSPS Research Fellowship for Research Abroad, 2001-2003.

Nobuyuki Kamihara Birthplace: Yokohama, Japan DOB: June 29, 1974
M.Sci. 2002, Master Course of Fundamental Physics, Tokyo Institute of Technology
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Experience: Graduate student at Tokyo Institute of Technology/Student Trainee at RIKEN,
2002 - present
RIKEN Spin Program Research Associate, RBRC-Experiment,
September 2005 - present.

David M. Kawall Birthplace: Glasgow, UK DOB: April 13, 1965

Ph.D. 1996, Stanford University

Experience: Associate Research Scientist, Yale University, Physics Department, 1995-2004.
RIKEN BNL Fellow, RBRC Experimental Group, June 1, 2004 — January 2005.
RHIC Physics Fellow, RBRC Experimental Group/Assistant Professor,
University of Massachusetts, Amherst, January 2005 - present

Awards and Honors: G. David Scott Scholarship in Physics, Trinity College Scholarship, Faculty
Scholar, Varsity Fund National Admission Scholarship, William R. Hossack
Memorial Scholarship in Mathematics and Physics

Masakiyo Kitazawa Birthplace: Nagano, Japan DOB: October 6, 1977

Ph.D. 2005, Kyoto University, Japan

Experience: JSPS, Japan Society for the Promotion of Science Postdoctoral Fellow, Kyoto
University, Yukawa Institute for Theoretical Physics, April 2005 - March 2006;
RIKEN Spin Program Research Associate, RBRC Theory, April 1, 2006 — present.

Stefan A. Kretzer Birthplace: Dortmund, Germany = DOB: November 26, 1968

Ph.D. 1999, University of Dortmund

Experience: Visiting Research Associate at Michigan State University, 2000-2002
Research Associate, Brookhaven National Laboratory, October 2002 —present;
Research Associate, Joint RBRC/Nuclear Theory Group, BNL, April 2003 to
January 19, 2006.

Awards and Honors: Associate of the Graduiertenkolleg: Erzeugung und Zerfille von
Elementarteilchen of the Deutsche Forschungsgemeinschaft (DFG)
Scholarship, 1996-2000.

Zheng Li Birthplace: China DOB:

Ph.D. 1986, Pennsylvania State University, University Park

Experience: Physicist, Brookhaven National Laboratory, Instrumentation Division,
November 1986 - present.
RIKEN Spin Program Visiting Scientist, Experimental Group, May 2003 to present

Awards and Honors: Davey Fellowship, 1981, The Pennsylvania State University; Award for
Excellent Academic Performance, 1977-1981, Peking University; Visiting Professor,
Beijing Institute of Semiconductors, 1998-present; Dual Professor, Xiangtan
University, China, 1999-present; Science and Technology Award, Brookhaven
National Laboratory, 2005.
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Adam Lichtl Birthplace: El Paso, TX USA DOB: July 29, 1981

Ph.D. 2006, Carnegie Mellon University, Pittsburgh, PA

Experience: Research Associate, RIKEN BNL Research Associate (Theory); October 2006 to
present.

Patricia Liebing Birthplace: Leipzig, Germany DOB: July 7, 1972

Ph.D. 2004, University of Hamburg, Germany

Experience: Postdoc, Max Planck Institut fiir Physik for the MAGIC and EUSO Experiments
Research Associate, RIKEN BNL Research Center (Experiment),
February 1, 2006 - present

Cecilia Lunardini Birthplace: Piacenza, Italy DOB: March 27, 1974
Ph.D. 2001, SISSA-ISAS, Trieste, Italy
Experience: 2001 - 2004 Post-doctoral fellowship at the Institute for Advanced
Study (IAS), School of Natural Sciences, Princeton. Funds from the
National Science Foundation (NSF) and the Keck Foundation.
2004 - 2007 Five years fellow at the Institute for Nuclear Theory
of Seattle and research assistant professor at the Physics Department of the
University of Washington, Seattle.
2007 - Assistant professor at Arizona State University of Tempe, AZ and fellow at
the RIKEN BNL Research Center (RBRC) October 2007 to present.
Awards and Honors: January 2003: Prize “Giorgio Gamberini” issued by Scuola
Normale in Pisa (Italy) for a PhD thesis in Theoretical Physics.
December 2006: Selected as plenary speaker for the major conference
“Neutrino 2006”(XXII International Conference on Neutrino Physics and
Astrophysics) in Santa Fe, New Mexico from June 13-19, 2006.

Cyrille Marquet Birthplace: Boulogne-Billancourt, France DOB: September 23, 1980
Ph.D. 2006, University of Paris VI, France
Experience: Research Associate, RIKEN BNL Research Center (Theory)

October 2, 2006 - present

Agnes Mocsy Birthplace: Romania DOB: September 10, 1971

Ph.D. 2001, University of Minnesota, Minneapolis

Experience: Adjunct/Post Doc, The Niels Bohr Institute, Copenhagen, Denmark, October 2001 to
September 2003; Post Doc/Humboldt Research Fellow, Theoretical Physics Institute
and Frankfurt Institute for Advanced Studies J. W. Goethe University, Frankfurt,
Germany, October 2003 to September 2005;
Research Associate, RBRC Theory Group, October 1, 2005 - present.

Awards and Honors: Merit Scholarship, Babes-Bolyai University, Cluj-Napoca, Romania,
1990-1994; Study Scholarship, E6tvés University, Budapest, Hungary, 1993;
NORDPLUS Award Scholarship, The Niels Bohr Institute, Copenhagen, Denmark,
1995-1996; Louise T. Dosdall Fellowship, University of Minnesota, Minneapolis,
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2000-2001; Alexander von Humboldt Research Fellowship, J. W. Goethe University,
Frankfurt, Germany 2004-2005.

Dénes Molnar Birthplace: Debrecen, Hungary DOB: June 24, 1974

Ph.D. 2002, Columbia University, New York

Experience: Postdoctoral Fellow, Nuclear Theory Group, The Ohio State University, Columbus,
2002-2003;
Postdoctoral Researcher, Nuclear Theory Group, The Ohio State University,
2003-2005;

*RHIC Physics Fellow, RBRC Theory Group/Assistant Professor, Purdue University,
West Lafayette, IN, September 2005 to present

Awards and Honors: Graduate Research Fellowship, Columbia University, 1997-2002;
Postdoctoral Fellowship, The Ohio State University, 2002-2003;
Klaus Kinder-Geiger Award for Best Talk at Hot Quarks 2004 Intl. Workshop, Taos,

New Mexico, 2003
Itaru Nakagawa “Birthplace: Japan DOB: October 5, 1969
Ph.D. 1999, Graduate School of Tohoku University, Sendai, Japan

Experience: Postdoctoral Associate of the Laboratory for Nuclear Science, Massachusetts Institute
of Technology, Nov. 1999 to Nov. 2002; Postdoctoral Associate of Department of
Physics and Astronomy, University of Kentucky, Dec. 2002 - Nov. 2003; Research
Assistant Professor of the Department of Physics and Astronomy, University of
Kentucky, December 2003-November 2004;

Scientist RIKEN, December 2004 - present;
RIKEN SPIN Program Researcher, RBRC Experimental Group, December 2004 -
present.

Awards and Honors: Japan Ikueikai Scholarship, 1989-1994 and 1995-1999; The Peter T. Demos
Award for the outstanding Ph.D. thesis in MIT-Bates Laboratory, 2000; Award for
outstanding young physicists in Experimental Nuclear physics, Japanese Physics
Society, 2003.

Ken’ichi Nakano Birthplace: Hiroshima, Japan DOB: May 24, 1980
B.S. 2003, Tokyo Institute of Technology '
Master Course Student, Tokyo Institute of Technology
Experience: RBRC Young Researcher, RBRC Experimental Group, July 1, 2004 — March 2005.
RIKEN Jr. Research Associate, April 1, 2005 - present.

Akio Ogawa Birthplace: Japan DOB: September 6, 1969

Ph.D. 1997, Nagoya University, Japan

Experience: Research Associate, September 2002 and Assistant Scientist, April 2003, Brookhaven
National Laboratory (BNL), STAR Experiment;
RIKEN Spin Program Visiting Scientist, Experimental Group, Belle Collaboration,
KEK, January 1, 2002 - present.
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Kensuke Okada Birthplace: Japan DOB: November 20, 1970
Ph.D. 2001, Nagoya University
Experience: Contract Researcher at RIKEN, Wako, Japan, June 2001-March 31, 2002
Research Associate, RIKEN BNL Research Center (Experiment),
April 1, 2003 — March 31, 2006;
RIKEN Fellow, RIKEN BNL Research Center (Experiment),
April 1, 2006 - present.

Peter Petreczky Birthplace: Uzsgorod (Ungvar), Ukraine DOB: February 17, 1973

Ph.D. 1999, E6tvos University, Budapest, Hungary

Experience: Research Fellow, Bielefeld University, Germany, 1999-2002
Goldhaber Fellow, Brookhaven National Laboratory, October 2002 — Sept. 2005;
RIKEN BNL Fellow, RBRC Theory Group joint with Nuclear Theory
October 1, 2003 — September 30, 2005; RIKEN BNL Fellow/Assistant Physicist joint
with Lattice Gauge Group, October 1, 2005 to present.

Awards and Honors: Goldhaber Fellowship, 2002.

Naohito Saito Birthplace: Aomori, Japan DOB: November 28, 1964
Ph.D. 1995, Kyoto University, Japan
Experience: 1993 July, Research Fellow, Kyoto University, Japan
1995 April, RIKEN Special Post Doctoral Fellow
RIKEN/RBRC Researcher, 1996 April to March 2001
RIKEN Spin Program Researcher, April 1, 2001 — March 31, 2002;
Visiting Scientist, Experimental Group, RBRC, with Kyoto University, Japan, Spring
2002 — present.
Awards and Honors: Fellowship: Japan Society for the Promotion of Science, 1993-1995

Shoichi Sasaki Birthplace: Tokyo, Japan DOB: May 31, 1968

Ph.D. 1997, Osaka University, Japan

Experience: Research Fellow of JSPS, Yukawa Inst. Theor. Physics, Kyoto U., Japan,
April 1997 to August 31, 1998;
RIKEN BNL Research Associate, September 1998 to September 30, 2000;
Assistant Professor, University of Tokyo, October 2000 — present.
RIKEN Fellow, RIKEN BNL Research Center, Theory Group, October 1, 2004 to
September 30, 2006.

Awards and Honors: Fellowship: Japan Society for the Promotion of Science, 1997-1998;
JPS Best Paper Award from Japan Physical Society, 1999.

Ralf-Christian Seidl Birthplace: Niimberg, Germany  DOB: June 11, 1975

Ph.D. 2004, University of Erlangen-Niirmberg and DESY, Hamburg, Germany

Experience: Working Visit, Hermes Group at Tokyo Institute of Technology, Japan, granted by
DFG/JSPS, October 2003; Hermes Experiment at DESY, Hamburg, Germany, 2002-
2004; Postdoctoral Researcher, University of Illinois at Urbana-Champaign;
Visiting Scientist, RBRC Experimental Group, May 15, 2005 to present
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Tsuguchika Tabaru Birthplace: Ehime, Japan DOB: July 31, 1971
Ph.D. 2001, Kyoto University
Experience: Research Fellow of the Japan Society for the Promotion of Science,
April 1996 — March 1999;
Contract Researcher of RIKEN, April 2001 — March 2002
RIKEN Special Postdoctoral Researcher, RIKEN Spin Program (RSP) Research
Associate, RIKEN BNL Research Center, Experimental Group, April 2003 — January

31, 2006.
Atsushi Taketani Birthplace: Ako, Japan DOB: February 26, 1963
Ph.D. 1990, Hiroshima University, Japan

Experience: Research Associate, Fermi National Accelerator Laboratory, Batavna IL, 1990-1994
Researcher, RIKEN, 1994-1999
Senior Research Scientist, RIKEN, 1999- present
RIKEN Spin Program Researcher, April 1, 2001 — present.

Kiyoshi Tanida Birthplace: Japan DOB: February 8, 1974
Ph.D. 2000, University of Tokyo '
Experience: JSPS Special Research Fellow, University of Tokyo, January 2000 — March 2000;
JSPS Postdoctoral Research Fellow, University of Tokyo,
April 2000 — September 2001;
Researcher, RIKEN, October 2001 — present;
RIKEN Spin Program Researcher, November 2003 — present.

Derek Teaney Birthplace: New York, NY DOB: Sept. 26, 1972

Ph.D. 2001, SUNY at Stony Brook

Experience: Postdoctoral Research Fellow, Brookhaven National Laboratory, October 2001 —
2004

Postdoctoral Research Fellow, SUNY at Stony Brook, July 2004 — July 2006
Assistant Professor, Arkansas State University, July 2006 — present
Awards and Honors: T.A. Pond Prize for Distinction on the Qualifying Exam, SUNY at Stony

Brook, 1996
Anthony D. Stanley Memorial Prize for Excellence in Mathematics, Yale University,
1995

Hisayuki Torii Birthplace: Japan DOB: June 6, 1973

Ph.D. 2003, Kyoto University

Experience: Junior Research Associate, RIKEN, Japan, April 1999 — March 2002;
RIKEN Spin Program (RSP) Research Associate, RIKEN BNL Research Center,
Experimental Group, April 2003 — present.
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Kirill Tuchin Birthplace: Makeevka, Ukraine DOB: August 11, 1973

Ph.D. 2001, Tel-Aviv, Israel

Experience: Postdoctoral Research Associate, Institute for Nuclear Theory, University of
Washington, 2001-2003; Postdoctoral Research Associate, Nuclear Theory Group,
Brookhaven National Laboratory;
*RHIC Physics Fellow, RBRC Theory Group/Assistant Professor, lowa State
University, Ames

Awards and Honors: Prize for research achievements from the School of Physics and Astronomy,
Tel Aviv University, 2000.

Werner Vogelsang Birthplace: Dortmund, Germany = DOB: October 6, 1965
Ph.D. 1993, University of Dortmund, Germany
Experience: Postdoctoral Researcher in Theoretical Particle Physics, U. of Dortmund,
Nov. 1993 - Sept. 1994
Research Associate in Theory Group of the Rutherford Appleton Laboratory,
Didcot, England, Oct. 1994-Dec. 1996 _
Fellow in Theory Division, CERN, Geneva, Switzerland, Jan. 1997-Dec. 1998
Post-doctoral Researcher at the Institute for Theoretical Physics at State University of
New York, Stony Brook, January 1999 to March 2000
RIKEN BNL Fellow, April 1, 2000 — September 30, 2003.
*RHIC Physics Fellow/Associate Physicist/RBRC/BNL,
October 1, 2003 to March 31, 2006; Awarded Tenure at BNL on June 1, 2005.
Awards and Honors: Scholar of the "Studienstiftung des Deutschen Volkes, 1984-1990

Yasushi Watanabe Birthplace: Tokyo, Japan DOB: February 12, 1961
Ph.D. 1993, University of Tokyo, Japan
Experience: Scientific Researcher, RIKEN, 1991

Research Collaborator; PHENIX/RBRC

Scientific Researcher, RIKEN, RBRC, 1998-2001

RIKEN Spin Program Researcher, April 1, 2001 — present

Wei Xie Birthplace: Hei Meng Gu, P.R. China DOB: April 5, 1970

Ph.D. 1997, Institute of High Energy Physics, Beijing, P.R. China

Experience: Postdoctoral Fellow at Department of Particle Physics, Weizmann Institute of
Science, Israel, CERES/NA45 Experiment at CERN, PHENIX at BNL, October 1997
— March 2000.
Postdoctoral Research Associate at Physics Department, University of California,
Riverside, PHENIX at BNL, March 2000 to January 2004;
RIKEN BNL Fellow, RBRC Experimental Group, January 2004 — present.

Awards and Honors: Guan Hua Fellowship for outstanding students at Shandong University,
P.R. China, 1988; Feinberg Fellowship at Weizmann Institute of Science in Israel,
1998-2000;
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Takeshi Yamazaki Birthplace: Chiba, Japan DOB: September 1, 1976

Doctor of Science: 2004, University of Tsukuba, Japan

Experience: Research Associate, RIKEN BNL Research Center, Theory Group, April 1, 2004 —
present.

Awards and Honors: Award Medal by the Japanese Theoretical Particle Physics Group for
Outstanding Presentation at Biannual Meeting of the Physical Society of Japan, 2004.

Satoshi Yokkaichi Birthplace: Iwamizawa, Hokkaido, Japan DOB: Dec. 10, 1966

Ph.D. 2000, Kyoto University, Japan

Experience: Research Fellow of the Japan Society for the Promotion of Science, 1995-1997
Research Fellow of the Department of Physics, Kyoto University, 1998-2000; Special
Postdoctoral Researcher, RIKEN, 2000-2001
RIKEN Spin Program Research Associate, April 1, 2001 — present

Awards and Honors: Fellowship: Japan Society for the Promotion of Science, 1995-1997

Hiroshi Yokoya Birthplace: Tokyo, Japan DOB: March 25, 1978

Master Sc. 2002, Hiroshima University

Experience: RIKEN SPIN Program Young Researcher, RIKEN BNL Research Center, Theory
Group, May 2003 — March 2005.

Feng Yuan Birthplace: Huangmei, China DOB: March 10, 1972
Ph.D. 2000, Peking University, P.R. China
Experience: Postdoctoral Research Associate, U. of Heidelberg, Germany, September 2000 to
February 2002; Postdoctoral Research Associate, U. of Maryland, College Park,
March 2002 to August 2004;
Research Associate, RIKEN BNL Research Center, Theory Group,
September 1, 2004 — present.
Awards and Honors: National Outstanding Ph.D. Thesis, Chinese Ministry of Education, 2002.
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1.  H. Fujii and H. Shin, “Dilepton Production in Meson Condensed
Matter," Prog. Theor. Phys. 98, 1139 (1997).

2. K. Bora, and R. L. Jaffe “The Double Scattering Contribution to

by (x, QZ) in the Deuteron,"[hep-ph/97113213]; Phys. Rev. D57, 6906
(1998).

3. R.L.Jaffe, X. Jin and ]J. Tang, “Interference Fragmentation
Functions and Valence Quark Spin Distributions in the Nucleon,"
[hep-ph/9710561, BNL-66451]; Phys. Rev. D57, 5920 (1998).

4.  R.L.Jaffe, “Can Transversity Be Measured"? [hep-ph/9710465] to
appear in the Proceedings of Deep Inelastic Scattering off Polarized Targets:
Theory Meets Experiment, DESY, Zeuthen, September 1997.

5.  R. L. Jaffe, X. Jin and J. Tang, “Interference Fragmentation
Functions and the Nucleon’s Transversity," Phys. Rev. Lett. 80, 1166
(1998).

6.  D.Kharzeev, “Charmonium Suppression in Nuclear Collisions,"
Proceedings of the Quark-Gluon Plasma School, Hiroshima, Eds. M.
Asakawa, T. Hatsuda, T. Matsui, O. Miyamura and T. Sugitate; Progress
of Theoretical Physics Supplement No. 129, 73-81 (1997).

7. D. Kharzeev, “Quarkonium Production in Nuclear Collisions," to
appear in the Proceedings of the Color Transparency Workshop, Grenoble,
France, 1997, p. 45, Eds. ].-F. Mathiot and E. Voutier.

8. D. Kharzeev, “The Charm of Nuclear Physics," in Proceedings of
Non-Equilibrium Many Body Dynamics, Eds. M. Creutz and M. Gyulassy,
RIKEN BNL Research Center, 1997, p. 37. '
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9.  D.Kharzeev, “Theoretical Interpretations of J/y Suppression, A
Summary," Proceedings of Quark Matter ‘97, Tsukuba, Japan, Nucl. Phys.
A638, 279c-290c (1998).

10. D.Kharzeev, "Production of Heavy Mesons," in Proceedings Quarks
and Gluons in the Nucleon, Wako, Japan, eds. T. Shibata and K. Yazaki,
RIKEN BNL Research Center, 1997, p. 67.

11. S.E. Vance, Y. Csorgo, and D. Kharzeev," Observation of Partial
Ux(1) Restoration from Two-Pion Bose-Einstein Correlation," [nucl-
th/9802074]; Phys. Rev. Lett. 81, No. 11, 2205-2208 (1998).

12.  R. D. Mawhinney, “The QCD Hadron Spectrum and the Number
of Dynamical Quark Flavors,” Nucl. Physics 63A-C (Proc. Suppl), 212
(1998).

13. R.D.Mawhinney and C. Jung, “ An Investigation of Semiclassical
and Monopole Confinement Mechanisms,” Internal Report.

14. D. Rischke, “Instabilities and Inhomogeneities in the Early Stage of
Ultrarelativistic Heavy-Ion Collisions," in Proceedings of Non-Equilibrium
Many Body Dynamics, Eds. M. Creutz and M. Gyulassy, RIKEN BNL
Research Center, p. 47, 1997.

15. J.Kodaira, T. Nasuno, H. Tochimura, K. Tanaka, and Y. Yasui,
“Renormalization of the Twist-3 Flavor Singlet Operators in a Covariant
Gauge," to appear in the Proceedings of Deep Inelastic Scattering off
Polarized Targets: Theory Meets Experiment, DESY, Germany, 1997.

16. J.Kodaira, T. Nasuno, H. Tochimura, K. Tanaka and Y. Yasui,
"Renormalization of Gauge-Invariant Operators for the Structure

Function gx(x, Q2)," Prog. Theor. Phys. 99, 315 (1998).

17. D. H. Rischke, “Forming Disoriented Chiral Condensates Through
Fluctuations,” [nucl-th/9806045]; Phys. Rev. C58, 2331 (1998).

18. A. Dumitru, D. H. Rischke, “Collective Dynamics in Highly
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Relativistic Heavy-Ion Collisions,” [nucl-th/9806003]; Phys. Rev. C59,
354-63 (1999).

19. D. H. Rischke, “Fluid Dynamics for Relativistic Nuclear
Collisions,” [nucl-th/9809044], Proc. of the 11 Chris Engelbrecht Summer
School in Theoretical Physics: Hadrons in Dense Matter and Hadrosynthesis,
Cape Town, South Africa, Feb. 4-13, 1998, Lecture Notes in Physics, Eds.
Jean Cleymano, H.B. Geiger, F. G. Scholtz, Springer, pp. 21-70, 1999.

20. D. H. Rischke, “Dynamics of Classical Yang-Mills Fields in
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