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An Examination of Presence and Engagement in Video

Conferencing Systems and Virtual Environments

Mark B. Manuel

(ABSTRACT)

Extended Reality (XR) is an upcoming field of technology that has garnered interest from
researchers in the last few decades. This increased interest is largely due to the develop-
ment of powerful hardware like the Microsoft HoloLens, Oculus Quest and the Magic Leap.
Several companies like Microsoft, Meta Platforms, Apple and Nvidia are touting the rise of
a new “metaverse” - the next generation of the internet, that will blur the lines between
physical and virtual presence. This thesis explores the use of web-based XR platforms in
Computer-Supported Cooperative Work (CSCW) as an alternative to contemporary video

conferencing tools.

We conducted a user study with 15 subjects to evaluate web-based XR platforms (Mozilla
Hubs) with video conferencing (Zoom) and examined subject attention and success in remote
collaborative tasks. We also proposed a new system design to support embodied interac-
tions in XR. This system was tested by measuring the communication latency between two
collaborators separated by varying distances. Our system performance evaluation suggests
the feasibility of support embodied interactions, with a minimal latency of 120ms across a

distance of 4700 miles.
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(GENERAL AUDIENCE ABSTRACT)

Extended Reality (XR) is changing the way we interact with digital content. In 2021, sev-
eral companies like Microsoft, Meta Platforms, Apple and Nvidia are developing devices
that allow users to physically interact with virtual content in 3-dimensional space. These
technologies bring with them the promise of better remote communication and collaboration.
Users will be able to enter these 3d virtual spaces as avatars and will be able to interact
with digital media just like they would with real world objects. This thesis explores the use
of web-based XR platforms in supporting remote collaboration as an alternative to contem-

porary video conferencing tools.

We conducted a user study with 15 subjects to compare differences in web-based XR plat-
forms (Mozilla Hubs) with video conferencing (Zoom). We proposed and evaluated a new
system design to support more natural and intuitive interactions in XR. This system was
tested by measuring the communication latency between two collaborators separated by
varying distances. Our system performance evaluation suggests the feasibility of support

embodied interactions, with a minimal latency of 120ms across a distance of 4700 miles.
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Remote communication technologies have been evolving for centuries. Letter writing, tele-
graphs, the telephone and email are all tools that we developed to better communicate with
each other across large distances. These tools have connected different parts of the world,
helped spread information and have accelerated technology growth. Today, one of the most
common means of remote communication is video conferencing. Video conferencing appli-
cations are capable of disseminating both aural (audio) and visual information in real-time.
Having access to both of these modes of information, communicators are able to feel some
sense of presence and co-location with their remote collaborators. However, these applica-
tions are still limited in their ability to make users feel truly co-present with one another.
Video conferencing tools are unable to convey the full range of human expression, which
includes body language and other non-verbal means of communication. As a result, there is
still a significant difference between in-person communication and remote communication.
Therefore, there is a need for a more immersive communication medium that can enable

better collaboration between remote users.
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Extended Reality (XR) can serve as a suitable alternative to video conferencing. With XR,
the spatial barrier presented by video-calling applications can be remedied, allowing for even
greater immersion. In XR space, remote participants can view each other as holographic
or digitally-rendered avatars co-located in the same physical/virtual space as themselves.
Imagine something akin to the round table scene from the movie Kingsman [32], in which
dignitaries across the globe are co-located as holograms in a mixed-reality enabled round
table conference. In such spaces, participants would be able to personalize their avatars
to better represent themselves [3, 71]. Body tracking and facial recognition would enable
avatars to a broad range of gestures and facial expressions. Remote participants would be
able to share and explore 3D objects and environments, leading to a richer, more immersive
collaborative experience [4].

XR teleconferencing, with all of these additional layers of information that can be provided
through it, could be considered an improved iteration over video-based communication tech-
nologies [107]. However, the feasibility of using XR environments as a replacement for
existing video communication technology requires further evaluation. In this thesis we seek
to compare user presence and engagement differences between online virtual environments
and video conferencing. We chose online to evaluate online virtual environments over fully
immersive XR environments to account for accessibility issues that users might have in
obtaining XR hardware.

Additionally, we propose a system design to support embodied interactions in XR environ-
ments. Our rationale was that XR platforms with embodied interaction would make users
feel more comfortable navigating the environment and provide for more immersive collabo-

rative experiences.
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The goal of this thesis is to evaluate the scope of using online XR environments for day-
to-day remote collaboration tasks. Since the advent of the COVID-19 pandemic, video
conferencing has become the primary way for most of us to work from home. Schools, offices
and government agencies across the world are using commonly available video conferencing
tools like Zoom or Skype to conduct their day-to-day operations [81]. These tools, however,
are limited in their ability to recreate the feeling of being co-located. Frequent use of video
conferencing tools can also lead to burnout and Zoom Fatigue [108]. XR environments
can help address some of these challenges by providing users with richer meeting spaces to
collaborate in. XR environments can be imbued with additional affordances like avatars
with expressive facial features and body-tracking [17, 60]. The popularity of web-based XR
environments has been growing since the pandemic with platforms like Mozilla Hubs and
VirBela being used to support academic conferences attended by several hundred attendees
(ISMAR 2020, IEEVR 2020). These platforms have usability affordances (e.g., personalized
avatars, game-like gestures and spatialized audio) that make them more immersive and
interesting for users. This thesis explores the potential for such platforms to become the
standard medium for remote collaboration. We specifically explore the research questions

listed below. These are described in more detail in Chapter 3.
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The subject of presence in virtual environments is a common area of research. However,
the difference in levels of presence and engagement provided by video conferencing systems
and virtual environments has not been clearly explored. This is especially relevant now, as

remote work has become more prevalent than ever before. Video communication systems
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like Zoom, WebEx and Skype provide basic services for communication between participants,
yet they cannot fully capture and recreate the effect of being “present” at one’s workplace.
Virtual Environments like Mozilla Hubs, VirBELA and EngageVR can replicate real-world
environments and provide users with a keener sense of being present at their workplace. The
purpose of this study is to understand the extent to which study subjects experience the
feeling of “being there” [67] while performing simple tasks using VCEs and VEs. The findings
from this thesis can be utilized to design more user-friendly remote-workplace/collaboration

tools.
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Virtual Environments (VR-based) are engaging, immersive experiences that capture the
entirety of a user’s visual field, transporting them new and unique environments. The nature
of the medium makes it highly effective at engaging users with virtual content and making
them feel present in the virtual world. However, fully-immersive VR relies on the use of
special hardware which may not be accessible to all users. Online virtual environments can
help bridge this accessibility gap. The efficacy of online virtual environments in providing
users with experiences similar to fully-immersive VR needs to be further explored. One of
the goals of this thesis is to evaluate whether current online virtual environments are robust
enough for users to frequently use for remote collaboration. The feasibility of these virtual

environments as replacements to video-conference-based meetings is explored in this work.
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Finally, we also want to explore new ways to enhance user’s sense of presence in XR envi-
ronments. Embodiment has been shown to play a large role in how present and engaged
users feel in a virtual environment. Body-tracking hardware and software need to be de-
veloped and integrated with XR platforms appropriately in order to support embodied XR
interactions. The design and implementation of one such system is described and evaluated

in Section 4.
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Video conferencing systems like Zoom, Microsoft Teams and Skype are popular collaborative
tools that used by millions of people daily [90]. Collaborative virtual environments like
Mozilla Hubs and Skype on the other hand are new and only used by a small set of people [88].
While fully immersive virtual environments are predicted to be the successors of modern day
remote collaborative tools, there are certain barriers to its widespread adoption. The present
reliance on specific hardware makes collaborative XR environments difficult for everyone to
access. This trend is expected to persist for at least another few years until the price of
the technology becomes commercially viable. Until such a time, intermediary platforms like
Mozilla Hubs and VirBELA can serve as stepping stones towards fully immersive XR. The
benefit of these intermediary platforms is that they are platform agnostic. Individuals can
use these platforms through their web browser or, if they have access to XR hardware, they
can even access these platforms through their XR devices. This flexibility can help speed up

the adoption of these intermediary platforms.

In addition to being flexible and platform-agnostic, these intermediary XR platforms will
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also need to provide users, at minimum, with a comparable experience to traditional video
conferencing systems. Joining meetings should be easy and intuitive. Users should be able
to perform their everyday collaborative tasks, like discussions and presentations, just as
easily, if not better than how they perform them using video conferencing tools. Due to the
novel nature of these intermediate XR platforms very few studies have explored the usability
differences between using videoconferencing and online XR platforms. This thesis seeks to
address this gap by comparing the usability of the two platforms. Fifteen users were made
to perform 3 similar tasks across both platforms and their usability was measured using the
System Usability Scale (SUS) questionnaire [8]. User attention was also measured through

eye-tracking data captured during each study session.

This thesis also sought to explore methods to enhance user presence in collaborative virtual
environments. One such method that we explored was the incorporation of body-tracking
in shared virtual environments. Embodied interactions have been shown to improve user
presence in a platform [15, 52, 61]. With our goal of increasing user presence and engagement,
we decided to pursue this approach. We designed a system with three components that allow
two remote collaborators to share the same space and to interact with shared virtual objects.

The complete description of this system can be found in Section 4.

000 DDOooibooiboo

We present the current state of the art in XR and remote collaboration technologies. Ad-
ditionally, we present our findings from a user study comparing attention and engagement
differences between contemporary remote collaboration tools. Finally, we describe the de-
sign of a system capable of supporting embodied interactions in XR environments. The

contributions of this work include:
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o A literature review about the feasibility of XR for Computer-Supported Cooperative
Work. This literature review provides background for XR and embodied interactions.
It concludes by presenting the current limitation of XR, along with some solutions for

addressing these limitations.

o A user study with 15 subjects evaluating attention and engagement differences between
video conferencing and online virtual environments. This study makes use of eye-

tracking to measure user attention while performing similar tasks.

o A system design and evaluation of an setup designed to support embodied interactions

in shared XR environments.

Qo0 Oodiil 0oooooooy

In this chapter (Chapter 1), we addressed the research problem and provided an overview of
commonly used remote communication tools.

Chapter 2 discusses literature on the history of Computer-Supported Cooperative Work
(CSCW) and the applications of remote collaboration tools. It also provides background for
XR and explores it’s potential for enhanced remote collaboration.

Chapter 3 defines the hypothesis for this thesis and Chapter 4 discusses the approach taken
to test these hypotheses.

In Chapter 5 we discuss the results that we observed from conducting the study.

Finally, Chapter 6 provides the conclusion and talks about future work that can be done to

extend the work presented in this thesis.
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This chapter covers several topics that provide the background for the work presented in this
thesis. We begin by providing an overview of Extended Reality and Computer-Supported
Cooperative Work in the context of enabling remote collaboration. We describe how dis-
tributed XR and body tracking sensors can be used to support embodied interactions in
real-time. Next, we talk about remote collaborative tools and how eye tracking can be used
to measure user attention on collaborative platforms. Finally, we explore several studies

where XR applications in order to facilitate remote collaboration between users.
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Extended Reality(XR) is an umbrella term that refers collectively to Augmented Reality
(XR), Virtual Reality (VR) and Mixed Reality (MR). It comprises the entirety of Milgram’s
Reality-Virtuality continuum [65]. Milgram places real and virtual environments on the
extreme ends of this spectrum, with MR representing the entire range of blended reality in
between these two ends (Figure 2.1). With news of the metaverse in 2021 and evolving XR
hardware, Milgram’s virtuality continuum bears special relevance today.

Ivan Sutherland, often regarded as the “father of computer graphics”, developed the first
XR system (VR) at Harvard in 1966 [94]. In 1990, Tom Caudell and David Mizell coined

the term “augmented reality” to refer to overlaying computer-presented material on top of

8
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| I—-———MixedReaIity—-——l |

| — — |
Real Augmented Augmented Virtual
Environment Reality Virtuality Environment

Reality-Virtuality Continuum

Figure 2.1: Milgram’s Reality-Virtuality Continuum [65].

the real world [12]. They created one of the earliest XR applications which was used to
train pilots. Later in 1999, the ARToolKit was realeased by the Nara Institute of Science
and Technology, allowing developers and researchers to create and deploy their own XR
applications [46].

Ladwig and Geiger [50] consider how the advancement of technology in the near future
will allow us to create the “ultimate device” that will be capable of making the real world
indistinguishable from the virtual world. Such a system would provide “realistic and complete
embodied experiences” by utilizing multiple human senses including haptic, sound or even
smell and taste. This information if sent over a network and recreated could also facilitate
remote collaboration [50].

XR has many advantages when used in education [14], training [18, 41] and in collaborative
tasks [5]. It presents the unique ability to create hybrid environments consisting of real and
virtual objects. This can be used to overlay additional information, test problem solving
skills and to simulate real-world scenarios in a cost-effective manner. It provides an op-
portunity for experiential learning which is of special importance to disciplines that benefit
greatly from hands-on experiences over traditional education; such as those in the medical
field. Additionally, decreasing costs and increasing availability of XR devices have made XR
applications more popular and attractive for vocational training [36].

The key benefit of XR is the ability to integrate virtual environments and objects into

a physical space. Adding virtual constructs to an empty room allows users to engage in
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interactions that would not be available otherwise. This ability can be used to provide a
user with unique experiences without the need to purchase expensive equipment or travel to
distant locations.

XR-enhanced environments provide additional features and details to end-users which can
enhance a user’s experience. Physical environments can be enhanced to be made more
intuitive and user-friendly using such technologies. The ability to easily augment physical
spaces have enabled the possibility of creating immersive and scalable environments at a low
cost. These immersive environments have various applications which include education and
skill-training. If the learning is to be done in situations where it could pose a threat to the
user or the environment is difficult or expensive to create, an XR environment can mitigate
these challenges while allowing the user to achieve the learning outcomes.

Furthermore, XR allows for the simulation of specific scenarios which would be difficult or
expensive to simulate in a physical environment. For example, creating an instance of a
system failure at a power plant would be difficult to create using real actors and a physical
space. XR not only enables the recreation of existing training scenarios, it offers the ability

to enhance them and extends the range of topics that can be taught.

00000 0JobOoodoo 0od Ditboibbood 4o

XR environments can be tailored to support multiple users at the same time. Singhal and
Zyda coined the term Networked Virtual Environment (NVE) to define such a space that
allows multiple users to remotely interact with each other and the shared XR environment
85].

Robust network support with minimal latency is imperative to sustaining an adequate level
of user comfort in such environments. Delaney et al. describe the problem of maintaining a

consistent world view for all remote participants [20, 21]. They explained the link between
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consistency and several properties of NVEs including temporal and spatial synchronization,
environment responsiveness and fidelity. Hamza-Lup and Rolland explored similar challenges
to maintaining NVE consistency and proposed a novel criterion for the categorization of XR
environmnets [35]. They demonstrated that despite high latency, NVE states can be kept
consistent for multiple users by keeping the frequency of updates low.

Gracanin et al. reviewed several architectures and approaches to improve Quality of Service
(QoS) levels and identified contemporary challenges [33]. They described an approach to
reduce network requirements by optimizing application level performance, based on user
QoS specifications.

These studies suggest that with a sufficiently low latency (below 100 ms), XR applications
can be developed to support multiple users [25, 51]. This opens up the potential for XR to
be used as a tool for collaboration between several remotely located users. In Section 4.2 we
describe one such approach to supporting real-time embodied interactions between remote

collaborators in XR.
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The term CSCW originated in the 1980s as technologists started to seek diverse perspectives
from economists, sociologists, organizational psychologists and educators on how to best
promote group activity at workplaces [34]. According to Grudin, early attempts at creating
collaborative tools were unsuccessful largely because developers lacked a proper understand-
ing of how groups of people worked together and the precise role of technology in assisting
in this kind of of work. CSCW attempted to address this gap with a broader focus on user
requirements extraction.

The term 000000000 is used to collectively refer to any technology that promotes CSCW

(email, collaborative writing, video conferencing). Groupware is designed to promote work
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practice by providing groups of users with better communication mechanisms and tools for
problem-solving [70]. Other benefits provided by groupware technologies include: telecom-
muting/remote work, faster communication and better group and workflow coordination
[100].

CSCW was novel in the 1980s because it enabled remote, asynchronous communication
between people [28]. However, groupware has expanded to also include tools that allow for
synchronous interactions between remote collaborators. Dourish and Bly further explored the
use of groupware and media space technologies to support general awareness at workplaces
[23]. These tools would provide users with several views of their workplace, allowing them
to observe other social interactions and work that was happening around them. Dourish
envisioned that these tools would allow for better collaboration and team building across
distributed teams. XR can be used to support such tools that allow users to spontaneously
connect with remote collaborators. Billinghurst suggests that can be used to enhance a
physical space and create “intuitive 3D interfaces” that can support CSCW [5]. This is
especially useful as it would allow for better remote synchronous in addition to asynchronous
collaboration.

The Johansen Matrix (Figure 2.2) provides an intuitive breakdown of several common CSCW

tasks [44]. These tasks can be classified as:

« Same-time/same-place: These are synchronous tasks that require all collaborators to
be present. Examples of these tasks include: in-person meetings, round-table brain-

storming sessions and white-boarding.

« Same-time/remote: These are synchronous tasks that do not require collaborators to
be physically co-present. These tasks are usually performed through the use of a shared
collaborative medium. Examples of these tasks include: messaging, video-conferencing

and shared text-editing.
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Synchronous Asynchronous

Face-to-face interactions
(e.g., decision rooms,
shared meeting table, ...)

Co-located

Communication +
Coordination
(e.g., email, blogs,
version control, ...)

Remote

Figure 2.2: Johansen’s CSCW Matrix [44].

« Asynchronous/same-place: These are larger on-going tasks where collaborators are
not required to work at the same time. These tasks are location-dependent. Examples

include: large public displays and project management.

» Asynchronous/remote: These tasks are primarily means of notifying collaborators or
keeping track of events. Examples of these tasks include: email, calendars and version

control.

A large part of CSCW involves envisioning trends in group work and workplace team dy-
namics. Workplace practices have been evolving over the last few decades, especially after
the advent of computers. Workplace architecture can play an important role in determining
local work practices. Strietz et al. [93] present an early conceptual framework into how
data visualization can be better facilitated by workplace architecture, making the workplace
environment a multi-modal interface to access relevant information. They leverage the ideas
of ubiquitous computing [105] and invisible technology, stating that they will play an im-
portant role in making these adaptable architectural spaces a reality. Strietz et al. argue
that despite information and communication technologies having reshaped work processes,
the design of work spaces have largely remained the same. To remedy this they propose the

idea of 0000000000 DOMOIOOO: “flexible and dynamic environments” capable of “supporting
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and augmenting human communication and collaboration”. These buildings operate around
three dimensions: 1) the individual and the group, 2) real and virtual content, and 3) the lo-
cal and global environment [92]. Finally, D0000000000 00000000 would comprise of D00O0000:

an amalgamation of everyday office room elements and computer-based information devices.

In additional to room-scale collaborative tools, individual work items can also be imbued
with groupware-like properties. Fjeld et al. leverage Activity Theory - “the concept of
tools mediating between subjects and objects” to develop tangible groupware [28]. This kind
of tangible groupware is very close to the idea of collaborative XR environments. XR is
unique and well-suited in this regard because it imbues everyday objects with additional
digital properties, otherwise physically impossible to create. The added layer of tangibility
makes interacting with virtual content more manageable. Further research into haptics for
XR should make these interactions more seamless and help blend them better with regular

interactions with real-world objects [55].

0ol 00O 00 0 boooboodo 00 DOo0oot 0ob 0oood 0bodbdboooth oo
nopooao

Video conferencing applications like Skype and Facetime are highly effective in providing
visual and aural communication between users. These applications, however, are limited to
two-dimensional representations of information in our three-dimensional world. While two-
dimensional video conferencing applications are effective at providing visual and aural modes
of remote communication, what they lack in is immersion. Users engaged in real-time video
conversations do hear and see each other but they are also reminded of a distinct spatial
boundary that is separating them, i.e. they are not having an immersive shared experience,
as they would have had if they were physically co-located. Many non-verbal cues, including

proper eye-contact, are lost over video-based communication systems [5]. Furthermore, users
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M 2tBbiBM; Q#D2+i6X h?2v+H bbB7v MMQi iBQMb b ? pBM; RV bT
bm+? b HQ+ iBQM M/ kV DbT iB HHv BM/2T2M/2Mi +QKTQM2Mi-
1?7 1 K F2bi?2K mMB[m2 M/ /BbiBM;mBb? #H2X
1 "Hv T 'QiQivT2 TTHB+ iBQMbi? iK F2mb2 Q7 MMQipi ®QBLI®BM +H
Bi H.2bFWe(M/ 6all #2R)X(: m;HBix 2i HX /2b+ B#2 i?2 +°2 iBQM |
BK2Mi BMpQHpPBM; bvbi2Ki? i T'QpB/2b "2KQi2@+QMi"QHH2/ s_
M pB; iBQMX h?2v K F2 mb2 Q7 6KQMQ+mH ~ pBbBQM@# b2/ bBKm|
TBM;d6 UaG JV M/ bm'7 +2@KQ/2HBM; iQ +'2 i2 bT iB H MMQi iBQ
HQ+ H mb2'bs_ /BbTH vX .QBM; bQ HHQrb ‘2KQi2 +QHH #Q  iQ
i2°2biiQ i?2HQ+ Hmb2 X am+? MMQi iBQMb + M #2 BM+ 2/B#Hv n
? x /Qmbi bFbr?2°2 M QMbBi2 ;2Mi M/ bm#D2+i 2tT2 if2M;BM2:
/IBbi M+2b-v2i M22/iQ +QHH #Q i2iQ ++QKTHBb? i bFX *QMbB/
M2tTHQbBp2@/B77mb Hb+2M2 7 QK KQpB2-r?2°'2 M QMbBi2@ ;
"2KQi2@ ;2MiQp2° T?QM2Q° T /BQX AMbm+? T2 BHQmMb bBim
MMQi iBQMb BM //BiBQM iQ m/BQ@# b2/ BM7Q 'K iBQM + M ;"2 i
M 2tT2 BK2Mi H bim/v +QRI/BWM P HPBM; 6+ ~ 2T B 6 i bF ?B;?2HIE



kX9X h?2 "QH2 Q7 s_ BM *a*q Kj

i?72 K DQ'Biv Q7 i?2 bm#D2+ib "2TQ i2/ #2ii2 ° T2 ' 7Q 'K M+2 r?22M i?
T'QiQivTi2 rBi? MMQi iBQMbX
ax Hp 'B2i HX T°QTQb2 +HB2Mi@b2'p2° TT ' Q +? 7Q° +QHH #¢
6aim/B2 bim#26 r?2°2 M 61MpB QMK2Mi a2 p2 6 ?QH/b [/ i # b2
BM7Q K iBQM M/ KQ#BH2 Q#D2NBXMh7BbTH ¥ /b2 Bb b? "2/ rBi? 2
+QMM2+i2/ +HB2Mi /2pB+2X *HB2Mi /2pB+2b ? p2 B/2MiB+ H/ i - 2t-
iIQi?2 +HB2Miob HQ+ H2MpB QMK2Mi i? i "2 K /2 #v BM/BpB/m H +
T #H2 Q7 T°QpB/BM; # H M+2 #2ir22M b? 2/ s_ +QMi2Mi M/ HQ+
6aim/B2 bim#26 r b 7m i?2" 2ti2M/2/ #v _2BidNvQ M/2ai2? K+QIHiIB 2% { C
iBp2 ; K2 Q7 s_ +22bbX Pm  T°QTQb2/ 7  K2rQ'F 7Q"  2K#Q/B2/ BN
+HB2Mi@b2 p2° KQ/2H iQ i° Mb72  mb2" pi TQbBiBQMbiQ 2 +? H
"m2 21 KX2b+ B#2 i?72 mb2 Q7 M s_ i2H2TQBMi2 iQ /B 2+i i?2
+QHH #Q  iQ'bX AMi?2B" 2tT2 'BK2Mi- i?2vK F2 mb2 Q7 M >J. M/
+QHH #Q iBp2 i bFb #2ir22M T 'iB+BT MibX h?2 “2bmHib 7 QK i?:
TQBMi2 @# b2/ /B '2+iBQMb r2°2 7 * KQ'2 bm++2bb7mH BM ++QKT
i?7Qb2 BMpQHpBM; p2°'# H+QKKmMB+ iBQMX
SQ2HK M 2i¢ H2b¢ B#2 M TTHB+ iBQMi? i HHQrb + BK2 b+2M2 BM
i2rBi? 2KQi2ZHV@HQ+ i2/ bm#D2+i K ii2 2tT2 ibX h?2B 2tT2 BK
iBp2 bT iB H M HvbBb +QM/m+i2/ BM bi ;2/ + BK2 b+2M2 b?Qr+ b2
“2KQi2 :mB/ M+2X
PV2FQv 2idRH/R K+ B#2 i?2B° T°QD2+i U"1 JAL:Vi? i 6 BKbiQ i' MbT
BiQ bV 7°QK QM2 T?vbB+ HTH +2 BM i?2rQ H/iQ /2biBM iBQM iQ
T2QTH2 M/ Q#D2+ib i?72°'2 BM 2 H@iIBK2X6 h?2v mb2 KQIiBQM + °
11:iQ + Tim 2 pBbBiQ /i X h?Bb /i Bbi?2M i° MbKBii2/ Qp2" i?2
M iBQM-r?B+? Bb bBKmHi M2QmbHv bi*2 K2/iQ i?2 pBbBiQ 6b HQ+
2MpB QMK2Mi BM "2 HiBK2X



k9 *?2 Ti2 kX GBi2°  im 2 _2pB2

"“QrM 2i HX /2b+ B#2 KmHiB@mb2 +QHH #Q  iBp2 2tT2 B2M+2 i?
M/ T?vbB+ H pBbBiQ'biQ b? "2 Kmb2mK pBbBi iQ;2i?2" BM 2 H@
i72Mb2 Q7 S.- MmHiIi° bQMB+i> +FBM; bvbi2K- j. 2T 2b2Mi iBQN
M/ ?2v# B/ s_ 2t?B#BibX h?2 bvbi2K r b #mBHi rBi? i?2 BMi2Mi Q7 T
“2bQm +2b 7Q° r 2M2bb M/ BMi2> +iBQM, b? "2/ m/BQ +? MM2H
HQ+ iBQM M/ Q'B2Mi iBQM M/ +QKKQMBM7Q 'K iBQMbT +2X _2b
7 pQ  #H2 "2bTQMb2 7°QK i?2B° m/B2M+2iQr /b N?Bb +QHH #Q

HH Q7 i?2 “iB+H2b #Qp2 /2KQMbi i2 rQ'Fi? i ? b #22M /QM2 BM
"2KQi2 +QHH #Q  iBp2 +iBpBiB2b mbBM;s_i2+?MQHQ;vX h?2b2 b
BM p 'B2ivQ7/QK BMb M/BHHmMbi i2i?272 bB#BHBivQ7s_7Q  :
[2bTBi2 Bib K Mv /p Mi ;2b- +2"i BM +? HH2M;2b biBHH T 2p2Mi i?2
h?2b2 +? HH2M:;2b ‘2 /2b+ 'B#2/ BM i?2 M2ti b2+iBQMX

kX8 *? HH2M;2Db

S _ i2+?MQHQ:v ? b i'2K2M/Qmb TQi2MiB H iQ "2pQHmMIBQMBx2 BM
+QKKmMMB+ iBQMX h?2 7 KBHB ° M/ BM+'2 b2/ 77Q '/ M+2b T QpB/
mTH ;2 TTHB+ iBQM "2 b BM +QHH #Q  iBQM-/i pBbm HBx iBQ
"2MiHv i?2°2 2tBbi 72r +? HH2M;2b i? i "2 HBKBIiBM; i?2 ;" Qri? Q7
+? HH2M;2b i? i "2 +m "2MiHv 772+iBM;s_ "2 HBbi2/ #2HQr,

RX >B;? T'B+2 TQBMi M/ HBKBi2/ TTHB+ iBQMb, gBi? KQbi m;K2I
"QMmMM/ OKkyyy@Dgyyy?(2 2 Bb p2 vHBIiH2 BM+2MiBp2 7Q°" p2 ;2 +QN
i?72b2 /2pB+2bX 6m i?2 ' KQ 2-KQbiQ7i?2 TTHB+ iBQMbi? i ‘2 #2B
21 BHQ 2/ 7Q° "2i BH- pBbm HBx iBQM M/ i° BMBM; Tm TQb2/X |
7 +iQ'b ;"2 iHv "2/m+2 i?2 TT2 H Q7 s_ i2+?MQHQ;v 7Q" i?2 “2;mt
iQ +QK# i i?Bb- JB+'QbQ7i- H2 /2 BM s_/2pB+2b- /2THQv2/ i?2



kX8X *? HH2M;2b k8

TH i7Q K BM kyRd M/ T "iM2 2/ rBi? K Mm7 +im 2'b HBF2 >S- .2Ht}
rBi? KQ 2 +QMbmK2 @7 B2M/Hv /2pB+2bX h?2b2 /2pB+2b +m "2Mik
#mi rBHH 2p2Mim HHv #2 #H2 iQ bmTTQ is_2tT2 ' B2M+2b b r2HHX
i?72 P+rmHmbdm2BiKm+? KQ 2 77Q / #H2- ?2Qr2p2 - i?2v "2 biBHH r
2Mi2°i BMK2MiX

kX AKT 2+Bb2 Q" HBKBi2/i' +FBM; Qmi/QQ b, *m "2Mi '2b2 “+? BM]
m;K2Mi2/ "2 HBiv /2pB+2b ? p2 b?QrM i?2K iQ #2 BKT 2+Bb2 7Q" M
ON{3)X .2p2HQTBM; s_ ? “/r "2 rBi? KBMBK H HB;?i b2MbBiBpBiv
"2b2 "98d)) X

jX GBKBi2/ 7TB2H/ Q7 pB2r, bB;MB7B+ Mi +? HH2M;2 iQ s_ /2bB;M
KQ/2°M >JjlRONX JBH;" K M/ EBb?BMQ /2b+ B#2 i?Bb 68?2 6F2v
r?2°2 M 2t+2bbBp2Hv M ""Qr 7TB2H/@Q7@pB2r Q7 s_ >J.f>l.b + mtk
i?72v "2 T22TBM; BMiQ i?2 s_ 2MpB " QMK2Mi i?°Qm;? F2v?QH2X G
+°2 02 bi?2vH2 /iQHQr2" M;mHX @DEHEMIBREWD Q7 s_ ?2 /b2ibiQ
? p2 ;72 iHv BKT Qp2/- i?2v biBHH ? p2M6i "2 +?22/ i?2 TQBMi r?2":
BMi2;" i2/ BMiQ 2p2°v/ v@mb2X TQi2MiB HbQHmMIiBQM iRyr?Bb T Q
reB+? 272 biQi?22T°Q+2bb Q7 b2H2+iBp2Hv "2M/2°'BM; ?B;? "2bQH
Q71?2 ?mK M 2v2i? i? p2 ?B;? pBbm H +mBivX

9X 6 iB;m2 M/ 2v2bi° BM, >2 /@KQmMi2//2pB+2b HBF2 i?2 JB+ Qb
M2ti2M/2/ T2'BQ/ Q7iBK2+ M+ mb2/Bb+QK7Q iBMi?2RINYEXK Q7 2V
h?Bb /I Bb+QK7Q i + M Q7i2M T '2p2Mi mb2  7°'QK "2im"MBM; iQ n
bBKmH iBQMX q?BH2 i?Bb /Bb+QK7Q i+ M#2 Qp2 +QK2i?°'Qm;? 2
IB77B+mHIi 7Q° mb2 iQ ;2imb2/iQbm+??22 /@KQmMi2/ /2pB+2bX
8X P++HmMbBQM, P++HmbBQM 272 biQ i?2 pBbm H#HQ+FBM; Q7 Q
TH +2/ BM 7°QMi Q7 Qi?2° Q#D2+ibX h?Bb Bb +QKKQM T Q#H2K B
BM b2T " iBM; 7Q°2;°QmM/ M/ # RRRQMRI2Q¥B 24 tbQHmMiBQM iQ i?B



ke *?2 Ti2 kX GBi2°  im 2 _2pB2

iQ QMHvV "2M/2° "2H2p Mi bi2°2Q /BbTH vb Q7 j.s_+QMi2Mi i Mv ;I
QMHvV "2/m+2 i?2 bi" BM QM i?2s_bvbi2K-#mirBHH "2/ m+2 i?2 +Q;|
122v rQMOoi ? p2iQ #2 +Q;MBx Mi Q7eHbb mb27mH +QMi2Mi (



*2 Ti2 ]
S'Q#H2K .27BMBiBQM

h?2 *PoOA.@RN T M/2KB+ 7Q +2/ T2QTH2iQ ;Q #Qmi /QBM; KQbi Q7
+iBpBiB2b 7 @RXQR22(i? M irQ v2 "b H i2 - i?Bb i'2M/ biBHH +QMi
K22iBM;b "QmM/ i?2 rQ H/ ? p2 #22M bB;MB7B+ MiHv “2/m+2/ M/
2 b #22M KQp2/RWBHB®IRZ P2 - i?2 bm#b2[m2Mi Qp2 mb2 Q7 pB im H
TH i7Q Kb 2?2 b "2bmHi2/ BMr? i r2 MQr FM@BXb 6@ bQR BQBI2W Z&2HB
iB'2/- MtBQmb- M/rQ 'B2/ b "2bmHIi Q7 Qp2 mbBM; i? FHRK2KQi2 +
K DQ' "2 bOQM7Q 6wWQQK 6 iB;m286 Bb #2+ mb2 pB/2Q+QM72 2M+BI
+QKKmMB+ iBQM T +iB+2b i? i r2 eX o8BmdQGRQM7D 2M+BM; HbQ
mb Q7 bB;MB7B+ Mi KQmMi Q7 +QMi2tim HBM7Q K iBQM Ui? " Qm;
M/ KB+ Q 2tT 2bbBQMbV /m2iQ i?2 T?vbB+ H b2T ~ iBQM #2ir22M
*m > 2Mi "2KQi2 rQ'F T +iB+2b bm772° 7°QK b2p2°  H Q7 i?2 Bbbm:
i?72BM?2 2Mi HBKBi iBQMb Q7 pB/2Q+QM72 2M+BM;-i?2 2 Bb M22
2M; ;BM;- HB72@HBF2 M/ BKK2 bBp2X ""Qrb2 @bmTTQ i2/ pB im F
M/ oB #2H + M b2 p2 b M2772+iBp2 K2/BmK iQ //"2bb bQK2 Q7 i?
+QM72 2M+BM; X

jJXR _2b2 "+?2 Zm2biBQMb

AMi?Bb i?2bBbr2 2tTHQ 2i?2 7QHHQIBM;i?°22 "2b2 “+? [m2biBQM
iQi?2 +QKT "BbQM Q7 QMHBM2 pB im H2MpB QMK2Mib rBi? +QMi2}¥

kd



k3 *?2 Ti2 X STQ#H2K .27BMBIil

7Q0°KbX _ZjT2i BMbiQ i?22p Hm iBQM Q7 Qm T QTQb2/ bvbi2K /:
BMi2" +iBQMb BM s_2MpB QMK2MibX

i XRXR * MQMHBM2 pB im H2MpB QMK2Mib + M b2 p2 |
7Q° "2KQi2 +QHH #Q  iBQM\

PMHBM2 pB im H 2MpB " QMK2Mib HBF2 JQxBHH >m#b M/ 0B #2H
bBM+2 i?2 QMb2i Q7 i?2 *POA.@RN T M/2KB+X h?2b2 TH i7Q Kb ?
+QM72°2M+2b M/ Qi?2 bQ+B H 2p2Mib UAaJ _ kyky- Al111o_ kyky\
"2+ T #H2 Q7 bmTTQ iBM; H “:2 b+ H2 2p2Mib-i?2B"  TQi2MiB H b
72°2M+BM; ? b MQi #22M /2[MRK2H2 BRRIEQQ2//( 2bb i?Bb "2b2 “+7? ;
+QM/m+iBM; mb2 bim/viQ 2tTHQ 2 i?2 mb #BHBiv Q7 QMHBM?2 pE
+QHH #Q  iBQM i bFbX h?2 adar B2b#2QrbM/BQ2(m Hm i2 mb #BHBiv (
pBim H 2MpB QMK2MiX h?2 7BM/BM;b 7 QK i?Bb bim/v + M ?2HT B
+QHH #Q  iBQM iQQHbX

jJXRXk *M QMHBM2 pB ' im H 2MpB QMK2Mib T QpB/2
T 2b2M+2 M/ 2M; ;2K2Mi7Q KmHIiB@mb2 K22iBM;
T 2/iQ +QMi2KTQ  'v pB/2Q +QM72 2M+BM; bvbi2

0B im H2MpB QMK2Mib Q772 mb2'b M BKK2'bBp2 M2M; ;BM; TH
2MpB QMK2Mib +QMi BM bT2+B H 77Q°/ M+2b HBF2 p i  +mbiQKE
mb2'b M/ K F2i?2K 722HKQ 2T 2b2MiX PMHBM2 pB im H2MpB QM
+? HH2M;2b TQb2/ #v 7TmHHv BKK2 bBp2s_TH i7Q Kb M/ + M #2 M |
+QHH #Q  iBQMX AMi?Bbi?2bBbr2b22FiQ 2tTHQ 22QrpB/2Q +QM
2MpB QMK2Mib +QKT 2 BM 7 +BHBi iBM; mb2" T 2b2M+2 M/ 2M;



jXkX 2b2 "+?2 *?2 HH2M;2b k N

2M; ;2K2Mi ? p2 #22M b?QrM iQ ? p2 bi'QM; +Q "2H FBRIMqBi? /B 2
2t KBM2 mb2" ii2MiBQM Ui? Qm;? 2v2@i  +FBM: bQ7ir "2V r?BH2 T
OM WQQK M/ JQXxBHH >m#b M/ +QKT 2 mb2 T2 7Q K M+2 #2ir22
?B;?2 T 2b2M+2 M/ 2M; ;2K2Mi 2p Hm iBQM rQmH/ BM/B+ i2i? i QI
+ Mb2'p2 b KQ 2BKK2' bBp2 TH i7Q Ki? M pB/2Q +QM72 2M+BM;

jXRXj * Mj. pBim H2MpB ' QMK2Mib UolbV i? i bmTTQ"
BMi2® +iBQMb #2 mb2/ 7Q" "2KQi2 bvM+?2 " QMQmb K

Pm> 7BM H "2b2 “+? [m2biBQM b22Fb iQ //°2bb i?2 72 bB#BHBiv Q
+iBQMb BM b? "2/ s_ 2MpB QMK2MibX 1K#Q/B2/ BMi2  +iBQMb M,
+ M 2M? M+2 mb2°6b b2Mb2 Q7 T 2b2M+2RBBlk efRE imMQ Hh @MPB QM|
i?72b2 FBM/b Q7 BMi2® +iBQMb-r2 T QTQb2/9XiBK bXibB2 K BM Ba;2W
rb BKTH2K2Mi2/ M/ M2irQ FT2 7Q K M+2r b2p Hm i2/X L2irQ F H
K2i'B+ 7Q" i?Bb 2p Hm iBQM /m2 iQ Bib BKTQ'i Mi "QH2 BM bmTTQ
pB im H2MpB kK¥MRBMK b (

iXk _2b2 4?7 *? HH2M:2b

h?2 bm#D2+i Q7 T ' 2b2M+2 BM pB ' im H2MpB QMK2Mib ? b #22M bi
bm#D2+iBp2 [m MiBiv- T'2b2M+2 + M #2 /IB77B+mHi iQ K2 bm 2X h?:
rviQ K2 bm 2 T'2b2M+2 7Q o_X >Qr2p2°- Qp2  i?2 H bi72r/2+ /2b
MT rBi? b2p2°" HK2 Mb Q7 i 'vBM; iQ [m MiB7vr? i +QMbiBimi2b T 2t

Zm MiB7vBM: T 2b2M+2 BMiQ bm#D2+iBp2 MIBMDRvIRFB K2 b 2
2M+2 b i?2 [m HBiv Q7 2B M+ ?HBRBHIAKTib iQ [m MiB7v i2H2T 2b
BM pB im H 2MpB QMK2Mib #v #°2 FBM; Bi mT BMiQ Q#D2+iBp2 T 2



jy *2 Ti2  jX S'Q#H2K .27BMBil

+QKTH2iBM; bT2+B7B2/i bF M/ bm#D2+iBp2 T 2b2M+2-i?2 T Q#
i?72Kb2Hp2b iQ #2 T 2b2Mi BM i?2 pB'im H 2MpBJQ@QMXo2WiX &dB KB @ N
H  #2 FIQrM 7Q " T '2b2M+2X h?2v bm;;2bi 2p Hm iBQM K2i?Q/b BN
K2 bm BM; i?2 bm#D2+iBp2 T?2MQK2MQM Q7 T'2b2M+2 M/ mbBM;
7Q0° K2 bm BM; i?2 Q#D2+iBp2 T?2MQK2MQM Q7 T 2b2M+2X
GQK# '/ M/ .B8ij)QM2Zb2Mi bBt +QKTQM2Mib Q7 T 2b2M+2, bQ+B H "B
TQ'i iBQM-BKK2 bBQM-T'2b2M+2 b bQ+B H +iQ  BMi?2 K2/BmK
bQ+B H +iQ X
6 "H2v M/ aki@2HQ+ i2 7Q i?2 miBHBiv Q7 o_BM 2/m+ iBQM- #v # B
iQ BM+Q'TQ  i2 KmHIBTH2 b2MbQ'v KQ/ HBiB2bX aim/2Mib + M 2 p
pBbm H- #V m/BiQ v- +V FBM2bi?2iB+#NX/ o +iB M2T2 QIpHBQ2 b@mv AMi
rBi? 2tT2°'B2M+2b i? i + i2° iQ i?2b2 /B772°2Mi H2 "MBM; bivH2b 7
T 2b2Mi iBOQM@# b2/ TT ' Q +2X
h?2 mb2  bim/v T°"QTQb2/ BM i?Bb i?2bBb BM+Q ' TQ  i2b #Qi? [m M
[mMm HBi iBp2 K2 bm 2b Ubm#D2+iBp2-bm p2v@# b2/ 2bTQMb2bV 7C
#2ir22M pB/2Q +QM72 ' 2M+BM; M/ pB'im H 2MpB QMK2MibX +QK#%
mb2/iQ B/2MiB7v r?2i?2° QMHBM2 pB'im H2MpB QMK2Mib + M T Q
Q7 T 2b2M+2 M/ 2M; ;2K2Mii? M +QMi2KTQ" v pB/2Q +QM72 2M+E



*2 Ti2 9
S'QTQb2/ TT Q +7?

h?Bb +? Ti2 +Qp2 b i?2 K2i?Q/b mb2/iQ 2p Hm i2i?2 "2b2 "+? [m2
j X PMHBM2 pB'im H2MpB QMK2Mib Q772 T QKBbBM; bQHmMiBQN
+? HH2M;2 TQb2/ #vs_? “/r "2X h?2b2 pB im H2MpB QMK2Mib- #2E
?2HT rBi? "2/ m+BM; mb2 7 iB;m2 i? i Bb KQ 2 +QKKQM rBi? s_ ?2 |
i?72B° MQp2Hiv- QMHBM2 pB ' im H2MpB QMK2Mib ? p2 MQi #22M /.
rBi? Qi?2° "2KQi2 +QHH #Q NiBXQMMT® i2Qi®WBHH i?Bb "2b2 “+?2; T
b22Fb iQ 2tTHQ 2 r?2i?2° QMHBM2 pBim H 2MpB ' QMK2Mib + M b?2
"2KQi2 +QHH #Q " iBQM U_ZRVX //BiBQM HHv-r2 HbQ +QKT ‘2 mb
IB772 2M+2b #2ir22M i° /BiBQM H +QHH #Q" iBp2 iQQHb UpB/2Q +
2MpB QMK2MiOX@Rb+IB@Rb i?2 mb2  bim/vi? ir b +QM/m+i2/iQ 2p F
_ZkX

1K#Q/BK2Mi M/ BMi2 +iBQMb rBi? /B;Bi H+QMi2Mi TH v bB;MBT7E
T 2b2MA}X ©?22i?B/"2b2 "+?2 [m2biBQM 2tTHQ 2/ BM i?Bb i?2bBb BM
m iBM;i?272 bB#BHBiv Q7 bvbi2K +'2 i2/iQbmTTQ iTH i7Q K@ ;|
BMs_ U _ZjVX h?Bb '2b2 “+? [m2biBQM BXk// ' 2bb2/ BM a2+iBQM

iR



jk *2 Ti2  9X S'QTQb2/ TT Q +

O9XR 1tTHQ BM;i?2/B772 2M+2b BM mb2" ii2N\
2M+2 #2ir22M pB/2Q +QM72 2M+BM; M/ # C
pB im H2MpB QMK2Mib

h?Bb b2+iBQM /2b+ B#2b i?2 K2i?Q/b mb2/iQ 2p Hm i2 _ZR M/ _Zk
bim/vrBi? R8 bm#D2+ibBM Q /2 iQ 2tTHQ 2T 2b2M+2 M/ 2M; ;2K2N
M/ JQXBHH >m#bX S 2b2M+2 BM pB im H 2MpB QMK2Mib ?2 b #22M
MQK2MQM i? i "2[mB 2b /B  RRK qi22MDBR@MD (TT Q +? iQ // 2bbBM
M/ _Zk "QmM/i?Bb +QMM2+iBQM #2ir22M T 2b2M+2 M/ ii2MiBQM.
bm#D2+i ii2MiBQM #v mbBM; 2v2@i  +FBM: bQ7ir "2 M/ 2p Hm iBM

OXRXR aim/v Pp2 pB2r

h?2 BK Q7 i?Bb bim/v Bb iQ +QKT "2 bm#D2+i ii2MiBQM M/ i bF T2
i7°22 bBKBH i bFb mbBM; pB/2Q +QM72 ' 2M+BM; Uo*1V bQ7ir “2 I
UolVX h?2 # +F;"QmM/ b+2M "BQ 7Q° HH i? 22 i bFb BMpQHp2b M
/p M+2/ h> mK GB72amTTQ iU hGaV bBKmH iQ X

.M BM; i?2 bim/v- bm#D2+i ii2MiBQM rBHH #2 K2 bm 2/ Q#D2+iBp2
U+Q "2+iM2bb- BMpQHp2K2Mi- bT22/V M/ 2v2@i +FBM;X S 2b2M+
iBp2 K2 bm 2 pB i?2 mb2 Q7 bi M/ “/Bx2/ [m2biBQMI#\B@M*Lvbi2K
HH i?2 i bFb ? p2 #22M +QKTH2i2/X LPo M HvbBb rBHH #2 T2'7
. x2 /m> iBQM- 2p2Mi "2+Q;MBiBQM iBK2 M/ ala b+Q 2bV BM Q /2"
p "B iBQMb 2tBbi #2ir22M i?2 irQ TH i7Q KbX



9XRX 1tTHQ BM; i?2 /B772 2M+2b BM mb2" ii2MiBQM M/ T 2b2M+2
M/ # Qrb2 @# b2/ pB im H 2MpB QMK2Mib i

OXRXk aim/v h bFb

RX A/2MiB7vBM; i?2 bT2 F2° BM KmHIiB@T2 bQM K22iBM; QQK,
am#D2+ib rBHH #2 bF2/iQ DQBM K22iBM; "QQK BM o0*1 M/ 01X
?2 p2 Qi?2° ii2M/22bX h?2 bm#D2+i rBHH #2 bF2/iQ F22T i° +F Q7 |
KQM; i?2 ii2M/22bX *QMp2'b iBQMb rBHH M2p2> ? p2 KQ 2 i? M G
iBK2X i T 2@/2i2°KBM2/ TQBMib /m BM; i?2 +QMp2'b iBQM- /BM;
Bb bF2/iQ B/2MiB7vi?2 +m "2MibT2 F2 X h?2b+ BTi7QXh bF R + 1
ai2Th,

o*1, h?2 "2b2 "+?2° M/ i?2 bm#D2+i M/ Qi?2  ii2M/22b #2;BM BM
PMHv m/BQ rBHH #2 mb2/ 7Q i?Bb i bFX bm#D2+i brBi+?2b iQ ; HH
i +F Q7 i?2 +QMp2'b iBQMX i +2'i BMTQBMii?2 bm#D2+i Bb bF2
bT2 F2° UAM ; HH2 v pB2r- i?2 +m "2Mi bT2 F2 ' 6b T M2H Bb ?B;?H
h?Bb Bb "2T2 i2/j KQ 2 iBK2bX

01,h?2 2b2 “+?22° M/ i?2 bm#D2+i 2Mi2  i?2 JQXxBHH >m#b 2MpB Q
K22iBM; ii2M/22b "2 HbQ T 2b2Mi b pi bX h?2 bm#D2+i Q#b2 p:
i?72 pi "bX i +2°i BMTQBMii?2bm#D2+i Bb bF2/iQ B/2MiB7vi?2
+m "2Mi bT2 F2'6b m/BQ pQHMK?2 +? M:2b # b2/ QM i?2B" /Bbi M+2
HHv- 1?22 Bb 2?2 /@#Q##BM; MBK iBQM i? i ++QKT MB2b bT2 F:
i?72b2 irQ + M#2 mb2/iQ B/2MiB7v i?2bT2 F2°X h?Bb Bb "2T2 i2/jK
J2 bm 2K2Mib,

RXv2 ; x2 /m iB@Q®My bm#D2+i6b 2v2 ; x2 rBHH #2 2+Q /2] 7Q i
"2b2 "+?2 rBHH MQi2i?2 KQmMi Q7 iBK2 i?2 bm#D2+i6b ; x2r
i?72 +m "2Mi bT2 F2 X

kXLp2Mi "2+Q;MBiBQMIiBK2M; /Q2b Bii F27Q  i?2 bm#D2+iiQ “2b"
M K2Q7i?2KQDbi 2+2MibT2 F2\ h?2/m> iBQM #2ir22M r?2M i??



19 *?2 Ti2 29X S'QTQb2/ TT Q +

M/ r?2M i?2 bm#D2+i 2bTQM/b rBHH #2 "2+Q ' /2/ #v i?2 "2b2 "+

X ++m> +vQ2b i?2 bm#D2+i +Q " 2+iHv B/2MiB7v i?2 KQbi "2+2Mi b
T QpB/2/ rBHH #2 MQi2/ #vi?2 2b2 “+?22°X

kX :2iiBM; i?2 bT2 F2 6b ii2MiBQM,

_ Bb2/ 2?2 M/b "2 +QKKQMHV mb2/ /m BM; +H bb QQK H2+im 2bfT"
bT2 F2 6b ii2MiBQMX AM i?Bb i bF- i?2 bm#D2+i rBHH #2 bF2/ i(
#Omi i?2 hGa bBKmH iQ" mbBM; o*1folX m BM; i?2 T'2b2Mi iBQ
/22brBHH  Bb2i?2B ? M/iQ bFi?2bm#D2+i [m2biBQMX h?2 bm#L
ii2M/22b b bQQM bi?2vb22 " Bb2/? M/X aT22/ Q7 MQiB+BM; M
[M2biBQMb rBHH #2 i?2 Q#D2+iBp2 K2 bm 2 2p Hm i2/ BM i?Bb i bF:
h bFk+ M#2 7QmM/ BNKO9TT2M/B't

ai2Th,

o*1l,h?2 "2b2 +?22° M/ i?2 bm#D2+i M/ Qi?2 ii2M/22b #2;BM BM
h?2 bm#D2+i Bb T°2b2Mi2/ rBi? T bb ;2 7°QK #QQF M/ K /2iQ "2
K22iBM; ii2M/22bX ii2M/22b rBHH T2 BQ/B+ HHv * Bb2 i?2B" ? M/
" Bb2/? M/brBHH #2 b22M b#Hm2 B+QMb M2tiiQ ii2M/22 M K2bX h
iQi?2b2 ii2M/22b b bQQM b TQbbB#H2X A7 KmHIiBTH2 ? M/b "2 °
Mbr2 " [m2biBQMb BM i?2 Q /2 i? ii?2? M/br2°2 " Bb2/X h?2 bm#D
bBKTH2 [m2biBQMb HBF2, 6qg? i Bb i?2 H bi bi2T Q7 i?2 hGa\dé- 6
T iB2Mi\d h?2 bm#D2+ib b?QmH/ "2bTQM/ iQ i?2b2 [m2biBQMb TT
Dm/;2/ QM i?2B  bT22/ Q7 "2 +iBQM iQ i?2 ii2M/22 [m2biBQM T QKT
0l,h?2 "2b2 "+?2° M/ i?2bm#D2+i M/ Qi?2" ii2M/22b #2;BM BM o1
iQi? i/2b+ " B#2/ BM i?20*1X h?2 /B772 2M+2 #2ir22M i?2K #2BM; i?
rBHH b22 i?2  Bb2/? M/ B+QM #Qp2i?2 ii2M/226b pi X h?2 bm#
ii2M/226b [mM2biBQMb TT QT B i2Hv M/ rBHH #2 2p Hm i2/ BM b



9XRX 1tTHQ BM; i?2 /B772 2M+2b BM mb2" ii2MiBQM M/ T 2b2M+?2
M/ # Qrb2 @# b2/ pB im H2MpB QMK2Mib i8

I bFX
J2 bm 2K2Mib,

RXp2Mi "2+Q:MBiBQMiKKR:? iBK2 /Q2bi?2 bm#D2+ii F2iQ MQiB+
?2 b #22M > Bb2/\

jX aT +2 M/ S 2b2M+2 @ bT2 FmT 7 QK H27iiQ "B;?i,
h?Bbi bF 2tTHQ 2b i?2 bT iB H+QKTQM2Mi Q7 T 2b2M+2X AM 0*1b
Q++mTv +2°i BM O0bT +26- Dmbi HBF2 i?2v /Q BM "2 H@rQ H/ K22]
ii2M/22 pi b "2 bBimi2/ i +2'i BM TQbBIiBQM Ut-v-xV rBi?BM |
o*l- ii2M/22b TT2 ° b T M2Hb QM b+ '22MX h?2 bT +2i? i M |
0*1fol T°QpB/2b bT iB H M+?Q  7Q" Qi?2  K22iBM; ii2M/22b iQ
iQr “/b-r?BH2 //'2bbBM; i?2KX AM 2 H@rQ H/ K22iBM;b- bQK2iBK
ii2M/22b iQ bT2 FmT Q> T 2b2Mi BM +2°i BM Q /2  # b2/ QM i?2B
"QQK Ub v- 7°QK H27iiQ "B:;?i rBi? "2bT2+iiQ i?2 KQ/2  iQ VX h?Bb
Bi2/ BM o*1b-r?BH2 0lb +QK2 [mBi2 +HQb2 BM T ' QpB/BM; i?2 b K2l
1i2M/22bX h?2 277B+ +v Q7 i?Bb bT iB HT 2b2M+2 7Q 2bi #HBb?|
b2MiBM;V Bb 2tTHQ 2/ BM i?Bb i bFX h?2 T°'QKTib mb2/ 7Q  i?Bb i b
X8
ai2Th,
0*1,h?2 "2b2 "+?2 - i?2bm#D2+i M/ Qi?2" ii2M/22b #2;BM BM wQ
"2b2 "+?2 T QpB/2b T QKTiiQ HH Q7 i?2 K22iBM; ii2M/22b M/ DbT
2p2°vQM2 Bb bmTTQb2/ iQ '2bTQM/X h?Bb Q'/2° Q7 '2bTQMb2 K v
HT? #2iB+ HX h?Bb Q' /2 Bb 7Bt2/ 7Q 2 +? T QKTiX HH i?2 K22i
i?2°2b2 “+?2°-i?22M;Q "QmM/bi iBM;i?2B" "2bTQMb2iQ i?2 T QKT
HbQ /2i2°KBM2 i?2B  im"MiQ bT2 F# b2/ QM i?2Q /2  T'QpB/2/7Q
01,h?2 "2b2 "+?2° M/i?2bm#D2+i M/ Qi?2 ii2M/22b #2;BMBM 01X



je *2 Ti2° 9X S'QTQb2/ TT'Q +

6B;m 2 9XR, b2  bim/vb2imT, wWQQK UG27iV- JQxBHH >m¢#

i?72 0%1- 2t+2Ti HHi?2 K22iBM; ii2M/22 pi b "2bBim i2/ "QmM/ i
bT2+B7B2b i?2 T'QKTi M/ i?2 "2bTQMb2 Q /2 X HH i?2 K22iBM; T
"2b2 +22°-i?2M ;Q “QmM/ bi iBM; i?2B" "2bTQMb2 iQ i?2 T QKTiX
HbQ /2i2 ' KBM2 i?2B  im"MiQ bT2 F# b2/ QM i?2 Q /2 T QpB/2/7Q
J2 bm 2K2Mib,

RAp2Mi 2+Q;MBIiBQMQrBKR2+? iBK2 /Q2b i?2 bm#D2+ii F2 "2bTQI
im™ M\

kXlv2 ; x2 /m” iBQUWIr Km+? Q7 i?2 iBK2 /Q2b i?2 bm#D2+i6b ; x2
+m 2Mi bT2 F2°\

9XRXj aim/v a2imT

h?2 2MiB 2 bim/v Bb 2tT2+i2/ iQ i F2 #Qmi ey KBMmi2b 7Q 2 +? b1
2tT2+i2/iQ "~ "Bp2 ii?2bim/vbBi2 ii?2B° HHQIii2/ iBK2 bHQiX h?2
bm#D2+i iQ i?2 Rbi 7THQQ  K22iBM; "QQK M/ rBHH T QpB/2 i?2K rB
rBHH #2 mb2 iQ +QKTH2i2 i?2 2tT2 BK2MiX h?2 bm#D2+i rBHH i?2M



9XRX 1tTHQ BM; i?2 /B772°2M+2b BM mb2" ii2MiBQM M/ T 2b2M+2
M/ #°Qrb2 @# b2/ pB im H 2MpB QMK2Mib jd

6B:m 2 9Xk, S "iB+BT Mi TQBMi@Q7@pB2r UwWQQKV

/B 2+iBQMb iQ ?2HT i?2K +QKTH2i2 i?2 +QMb2Mi T'Q+2bbX 6QHHI
T QpB/2/ rBi? # +F; " QmM/ [m2biBQMM B2 iQ +QKTH2i2-r?B+? r2
mMM/2  7Bp2 KBMmi2b iQ 7BMBb?X a?Q iHv 7i2 i?Bb K2K#2 Q7 i
2tTH BM iQ i?2 bm#D2+i HH i?2/2i BHb #Qmii?2 ol1fol 2MpB QMK
iQ FMQr BM Q'/2  iQ bm++2bb7mHHV +QKTH2i2 i?2 bim/v 2tT2 ' BK 2N
bm#D2+i rBHH #2;BM rBi? i?2 bim/v M/ T°Q+22/iQ +QKTH2i2 2 +?
BM a2+9K@Mk?2 bim/v b2imT 7Q"° #Qi? wQQK M/ JQxBHH >m#b i b
6B;mOXR h?2 bm#D2+i rBHH +QKTH2i2 i?2 i bFb 7QXMQMPad22 o*1 U
WXM 2MpB QMK2MibX 1 +? i bF b?2QmH/ i F2 #2ir22M RYy@R8 KBMmi
bm#D2+ib ? p2 +QKTH2i2/ HHi? 22 i bFb-i?2vrBHH #2 bF2/iQ 7B
172K #Qmi i?2B  2tT2 B2M+2 rBi? i?2irQ TH i7Q Kb Uo*1folVX 6BM
i? MF2/ 7Q" i?2B  iBK2 M/ T QpB/2/rBi? i?2 ;°22/ +QKT2Mb iBQMHX
bim/vb2bbBQM 7Q i?2 bm#D2+iX



]3 *?2 Ti2 29X S'QTQb2/ TT Q +

6B;m 2 9Xj, S 'iB+BT MiTQBMi@Q7@pB2r UJQxBHH >

O9XRX9 1p Hm iBQM

7i2° HH i?°22 i bFb "2 +QKTH2i2/- bm#D2+ib rBHH #2 bF2/iQ 71
2p Hm i2i?2B 2tT2 B2M+2 rBi? mbBM; #Qi? TH i7Q Kb #v ;"  /IBM;i?
BM+HmM/BM;, mb #BHBiv- +QMp2MB2M+2- K2KQ  #BHBiv M/ mb27m
# b2/ QM i?2 avbi2K |b #BHBig9) ¥ +aH2 BlalaB/(2Hv mb2/ iQQH 7Q" K2
i?72 mb #BHBiv Q7 p "B2iv Q7 T°Q/m+ib M/ b2 pB+2bX Ai +QMbBbD]
2 +?2 rBi? 7Bp2 "2bTQMb2 QTiBQMb * M;BM; 7 QK 8ai "QM;Hv ; 226 i
"2bTQMb2b "2 ;Bp2M MmMK2 B+ p Hm2b 7 QKy@9 # b2/ QM i?2B b2t
"2 i?2M b+ H2/iQ Q#i BM 7BM Hb+Q 2 Qmi Q7 QM2 ?2mM/ 2/X b+
Q7 QM2 ?2mM/ 2/ rBHH #2 +QMbB/2 2/ b 7 pQ  #H2 "2bTQMb2X

g2 rBHH +QHH2+i #Qi? [m HBi iBp2 M/ [m MiBi iBp2 /i /m BM; i?2
bm#D2+ib iQ +QKTH2i2 T'2 M/ TQbi@[m2biBQMM B2 iQ +QHH2+i
iQ Q#i BM mb2 722/# +FX Zm MiBi iBp2/ i +QHH2+i2/ rBHH BM+Hm



O9XkX 1tTHQ BM; i?2 72 bB#BHBiv Q7 j. pB ' im H2MpB QMK2Mib rBi~

iQ +QKTH2i2 i bF M/ i?2 ++m  +v Q7 "2bTQMb2bX 1v2@i  +FBM:
K2 bm 2 bm#D2+i6b /B 2+iBQM Q7 ii2MiBQM /m BM; +2 i BM bin
+QHH2+i2/ i?2°Qm;? i?2 bim/v rBHH 2tTHQ 2 T "iB+BT Mi H2p2Hb Q
i?72 0*1fol i bFbX h?Bb /i rBHH HHQrmbiQ +QKT "2 M/; m;2i?22 |
Qp2  0*1b 7Q  "2KQi2 +QHH #Q  iBQMX

9Xk 1tTHQ'BM:i?272 bB#BHBivQ7j.pBim H
rBi? 2K#Q/B2/ BMi2  +iBQMb

*m "2Mi "2KQi2rQ'F T +iB+2b- mbBM; pB/2Q +QM72 2M+BM;- + M #
h?2 H +F Q7 #Q/v H M;m ;2- 2v2 ; x2 M/ ;2bim" H +m2b K F2 Bi ? °
BM "2KQi2 K22iBM;bX :Bp2M i?2 BM?2 2Mi HBKBi iBQMb Q7 pB/2Q-
M/ K F2 "2KQi2 K22iBM;b KQ 2 2M; ;BM;- HB72@HBF2 M/ BKK2 bB
+ M?2HT # B/;2i?2 ; T #2ir22MpB ' im H M/ BM@T2 bQM K22iBM;b)
BMs_ BM7 bi'm+im '2- KQiBQM@i~ +FBM; b2MbQ b M/ M2irQ F +(
BM+Q 'TQ  i2 2ZmK M #Q/v KQp2K2Mi M/ ;2bim 2b BMiQ K22iBM;b BN
g2 /2b+ B#2 M TT Q +? iQ /2bB;MBM; +QHH #Q iBp2 pB'im H 2Mp
7Q° p "'B2iv Q7 Tm TQb2b- BM+HmM/BM; 2/ m+8)BKQMmMMIT QR Qi22K 2
bvbi2K “+?Bi2+im 2 +QMbBbib Q7 i?°22 +QKTQM2Mib, "Q/v h® +FBM
_2M/2°BM;X 1 +? Q7 i?2b2 +QKTQM2Mib "2 7H2tB#H2 M/ 2 MQi #
6B;mIX/R2TB+ibi?2mb2Q7i?2b2i?2 +QKTQM2MibiQ +'2 i2 b? "2/s.
h?Bb bvbi2K + M #2 7m i?2" 2tT M/2/iQ bmTTQ i //BiBQM H mb2'b
"2 /2b+'B#2/ BM KQ 2 /2i BH #2HQrX



9y *2 Ti2° 9X S°QTQb2/ TT Q +

6B:m 2 9X9, avbi2K “+?Bi2+im 2 .B ;> KX RV *QKTQM2Mi R, "Q/v h
HQ+ Hmb2 6b #Q/v 7> K2b M/ B/2MiB7B2b DQBMibX kV *QKTQM2Mi
i72 K2bb :2b 7 QK i?2 EBM2+i +HB2Mi iQ Qi?2" "2KQi2 mb2" IMBiv
*QKTQM2Mij, s _2M/2°BM; _2M/2°b 2 +?2 mb2'6b p i ii?2B "2k
i?2 pBim H2MpB QMK2MiX h?2s_/2pB+2 HHQrbi?2mb2 iQ b22 |
M/ i?2b? "2/ 2MpB QMK2MiX

9XkXR *QKTQM2Mi R, "Q/v h +FBM;

/p M+2K2Mib BM +QKTmi2 pBbBQM M/ Q#D2+i@ 2+Q;MBiBQM i2+
K2'+B H p BH #BHBiv Q7 b2p2°  H #Q/v@i  +FBM; b2MbQ bX h?2b2
?mMK MbF2H2iQM DQBMibBM 2 H@iBK2X _2 H@iBK2 i +FBM; + M #
UZm HvbBb- PTiBh +FV Q K "F2 H2bb UJB+ QbQ7i EBM2+i- AMi2H
K "F2 ' @# b2/ #Q/v i +F2 b T ' QpB/2 KRYR R#Mp2i H+EBM+Qp2" ;2
"2 b-i?2v "2 MQi T +iB+ H7Q T2'bQM Hmb2 i ?2QK2 Q BM Q"I
i° +F2°b "2 bK HH2 - TQ i #H2 M/ KQ 2 +Qbi@2772+iBp2 Qp2 " HHX
Pm> bvbi2K /2bB;M K F2b mb2 Q7 K "F2 @H2bb #Q/v i® +F2 b iQ + ]



O9XkX 1tTHQ BM; i?2 72 bB#BHBiv Q7 j. pB ' im H2MpB QMK2Mib rBi~

h?2 bF2H2iQM DQBMi /i 7Q mb2 KQp2K2Mib Bb "2T2 i2/Hv + Tim
pi bi? i 2THB+ i2i?2B  #Q/v KQp2K2Mi BM i?2s_ TTHB+ iBQMHX
BKTQ i Mi #Q/v T ib U?2 /- "Kb- T2HpBDb- H2;b- 2i+XV "2 +QMiBM
TTHB+ iBQMb Q7 HHi?2 mb2 b BMi?2 K22iBM;X h?Bb bi'2 KBM; Bb
+QKTQM2MiX

I9XkXk *QKTQM2Mi k, *QKKmMB+ iBQM

h?2 bF2H2IQM DQBMi /i +QHH2+i2/ #v i?2 #Q/v i  +FBM; /2pB+2 Bl
IBM (&ly;z) M/ i?2 "Qi iBQM H[m i2 MB@QMy#zR QQ/BM+i2b +F2/ #Q/v
DQBMiX JQbi K "F2 @H2bb #Q/v i  +FBM: /2pB+2b +QHH2+i bF2H?2
T 2b2Mi BM i?2 ?2mK M #Q/v M/ mb2 i?2K iQ MBK i2 pi KQ/2Hb>
i"2K2M/Qmb KQmMi Q7 /i iQb2M/ Qp2° M2irQ FX Ai+ M Qp2 HQ /
rQ'F M/ 2bmHi BM bB;MB7B+ MiHv ?B;?2  H i2M+v +QbiX hQ pQB/
QMHvV i?2 KQbi "2H2p Mimb2 DQ@BMi/ i i?2 Qm;?i?2 +QKKmMB+ iB(
6Q° Qm  /2bB;M- r2 /2+B/2/ iQ mb2 i?2 JZhaRM DI FTIO Qi Q mO H QK ¢
KmMB+ iBQM +QKTQM2MiX JZhh Bb M P aAa bi M/ '/ K2bb ;BM; T
h?BM;bX Ai Bb HB;?ir2B;?i Tm#HBb?fbm#b+ " B#2 M2irQ ' F T ' QiQ+Q
+QKKmMMB+ iBQM #2ir22M "2KQi2 /2pB+2bX

1 +? mb2 6b bF2H2IiQM DQBMi /i Bb bi 2 K2/ QM MMB[m2 JZhh +
"2bT2+iBp2 #Q/v@i’° +F2° +HB2Mi TTHB+ iBQMbX h?2 #Q/v@i  +F:
DQBMi /i iQ +2Mi> HBx2/JZhh # QF2'X h?2 # ' QF2  i?2M #°Q /+ b
Qi?2° mb2'bés_ +HB2Mi TTHB+ iBQMb i? i 2 HBbi2MBM; 7Q" mT
+HB2Mi TTHB+ iBQMb mM QM 2 +? mb2'6bs_/BbTH v +QKTQM2Mi
7' QK i?2 # QF2 - i?2b2s_ TTHB+ iBQMb mb2 i?2 T bb2/ bF2H2i H
mb2'6b HQ+ iBQM rBi?BM i?2 b? 2/ "2KQi2 K22iBM; 2MpB ' QMK2Mi>



9k *2 Ti2°9X S°QTQb2/ TT Q +

9XkXj] *QKTQM2Mij, s_ _2MI/2 BM;

h?2s_ +QKTQM2Mi +QMbBbib Q7 M Hr vb@QM TTHB+ iBQM U/2p:
IMBivV i? i mMbQMi?2s_/BbTH v? '/r " 2X h?Bb TTHB+ iBQM /Bb
b? “2/pB'im H2MpB QMK2Mi- HQM;rBi?i?2 pi 'bQ7 HH 2KQi2K:
PB'QMK2Mib + M #2 /2bB;M2/iQ "2THB+ i2 i /BiBQM H +QHH #Q" il
+QM72 2M+2 "QQKb- Q77B+2 bT +2b- 2i+XVX h?2s_ TTHB+ iBQN
2p2 vi?BM; i? i mb2 b22b M/ /Q2b BM i?2 b? "2/ pB'im H 2MpB C
MT/ i2bi?2 mb2 6b TQbBIBQM # b2/ QM i?2B  KQp2K2MiX

Ai HbQ “2;Bbi2'b Mv 2K#Q/B2/ BMi2' +iBQM #2ir22M i?2 mb2" M/
b2M/bi?BbiQ /2bB:M i2/+? MM2H QM i?2 +QKKmMB+ iBQM +QKTQI
KQp2b +? B'BMb? "2/ pB im H+H bb"QQK 2MpB " QMK2Mi- i?Bb KQ
i?72s_ TTHB+ iBQMb Q7 2 +? Qi?2° "2KQi2HV +QMM2+i2/ mb2 X 6BN
"2+42Bp2b bi'2 K2/ /i 7°QK i?2 +QKKmMMB+ iBQM +QKTQM2Mi UQi?
M/ 2MpB QMK2Mi Q#D2+i BMi2"® +iBQMbV M/ mT/ i2b i?2 bi i2 Q7 2
2MpB QMK2MiX

9XkX9 AKTH2K2Mi iBQM

AM i?Bb b2+iBQM- r2 /2b+ B#2 Qm  T°QQ7 +QM+2Ti BKTH2K2Mi iB
b+ B#2/ BM i?2 T 2pBQmb b2+iBQMX :Bp2M i?2 BKT +i Q7 *PoA.@F
KQ/2b Q7 2/m+ iBQM-r2 /2+B/2/iQ ;Q rBi? pB'im H+H bb QQK b+
i iBOQM T QiQivT2X q2 2MpBbBQM2/ i?Bb iQ #2 bT +2r?2°2 bim/2M
ii2M/ H2+im 2b-rQ ' F QM ;"QmT T QD2+ib M/ BMi2 +irBi? 7 +mHi\



O9XkX 1tTHQ BM; i?2 72 bB#BHBiv Q7 j. pB ' im H2MpB QMK2Mib rBi~

6B:m'2 9X8, G27i, h?2 T?vbB+ H +H bb QQK ii?2 LQ i?2'M 0B ;E
pB im H+H bb QQK 2MpB " QMK2Mi IMBiv TTHB+ iBQMX

9XkX8 oB'im H+H bb" QQK 2MpB QMK2Mi Qp2 pB2r

h?2 7B " bi pB'im H+H bb QQK i? ir2/2bB;M2/r b BMbTB 2/ #v "2 H
LQ i?72 M oB ;BMB *2Mi2 - b i2HHBi2 + KTmb Q7 oB ;BMB h2+?X
/I2bB; M2/ mbBM; i?2 IMBiv; K22M;BM2X AK ;2b Q7 i?2 2 H M/ pB'in
BM 6B ;o9&

7i2° /12bB;MBM; i?Bb +H bb " QQK 2MpB " QMK2Mi iQ +HQb2HvV “2b2K#
r2 2@+QM7B;m 2/ Bib HvQmiiQ HHQr mb2 biQ BMi2 +i BM KmHi
+'2 012/ iQi HQ77Qm  /B772 2Mi +H bb"QQK H vQmib,

CaK HH *H bb QQK, h?2 Q'B:BM H +H bb QQK /2bB;M 7 QK i?2 L
h?Bb +H bb " QQK 2MpB QMK2Mi Bb #mBHi iQ K i+? i?2 b+ H2 Q7
Bb #2bi bmBi2/ 7Q  bK HH +H bb bBx2b rBi? KQ 2 BMi2 T2 ' bQM

CaK HH *H bb " QQK TQbi@*PoA., h?Bb +H bb " QQK 2MpB QMK2Mi
i726bBt@722i T 'i6 bQ+B H@/Bbi M+BM; TQHB+v K M/ i2/ i HQ
iBQM- b T 2p2Mi iBp2 K2 bm 2 : BMbi *PoA.@RNX

C*QM72°2M+2 _QQK, KQ/B7B2/ +H bb " QQK /2bB;M2/iQ "2b2K#



99 *2 Ti2° 9X S°QTQb2/ TT Q +

/I2bFb BM i?Bb H vQmi ? p2 #22M # Qm;?i iQ;2i?2 iQ +2i2 H
Q71?2 QQKX

CG ;2 *H bb ’QQK, h?Bb pBim H 2MpB QMK2Mi r b /2p2HQT2/ i
Q7 bim/2MibX h?Bb b+2M "BQ Bb TT QT B i2 7Q  H2+im 2 ? HF
/IBb+mbbBQMb X

hQ bT22/ mT 7mim 2 /2p2HQTK2Mi- r2 HbQ + 2 i2/ b+ BTii? irQr
MiQK iB+ HHv ;2M2" i2 i?2B" /2bB 2/ +H bb " QQK H vQmib #v bT2+
T K2i2'bBMi?27QKQ7 CaPLBMTmi7BH2X /2KQ pB/2Q ?B;?HI
BMi2' +iBOQM bT2+ib Q7 Qm T QiQivTI2 BKTH2KI2Mi iBQM + M #2 7C

9XkXe TTHB+ iBOM *QKTQM2Mib

Pm> bvbi2K /2bB;M +QKT Bb2b Q7 i?°'22 K DQ" +QKTQM2Mib, "Q/va@
M/'s_ 2M/2°BM;X 6Q  Qm™ "272°2M+2 BKTH2K2Mi iBQM-r2 /2p2HC
TQHHQrBM; /2pB+2b,

"Q/v@h  +FBM:

g2 b2H2+i2/i?2JB+ QbQ7i xm 2 EBM2+i bi?2#Q/v@i +FBM; /2pB-
1 +? "2KQi2 mb2 Bb 2[mBTT2/ rBi? EBM2+i /2pB+2 M/ [/2/B+ i2/ :
EBM2+i + Tim 2b i?2B  bF2H2iQM DQBMib M/ mT/ i2b i?2 mb2 6b Q
THB+ iBQM "'mMMBM; QM i?2s_ +QKTQM2MiX h?2 DQBMib i* +F2/ #\
BM 6B a9nXh?2 EBM2+i +HB2Mi HbQ bi'2 Kb i?2 mb2 6b DQBMi BM7C
rBi?BMi?2b K2b? 2/ pB'im H+H bb QQK 2MpB QMK2Mi UpB i?2 +
AMQm T QiQivT2 BKTH2K2Mi iBQM-r2i2bi2/i?Bb Qmi #v ? pBM; ir
pB'im H+H bb " QQK 2MpB QMK2Mi ii?2 b K2 iBK2X
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