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Abstract—Roll reversal errors, where the pilot tries to steer
the aircraft back to wings-level but unintentionally increases
the bank angle instead, have contributed to several accidents.
Previous studies have shown that these errors can be caused
by misinterpreting the attitude indicator (AI), with the figure-
ground relations cited as contributing to this misinterpretation. A
modified AI was developed, which uses several static monocular
depth cues (color gradient, linear perspective lines, and shadow-
light relationship) to strengthen the figure-ground relationship.
The modified version of the AI was compared to a baseline AI
in a two-part flight simulator experiment where pilot reaction
time and error rate, severity, and duration were measured. The
first part induced the leans illusion making use of physiological
adaptation to roll angle, distraction, and surprise. The second
part simulated the leans illusion by simply rolling the simulator
to the left or right. A group of 25 experienced commercial airline
pilots performed a roll-to-level task in a moving-base simulator,
which also provided spatially disorienting motion cues, using both
the baseline and modified versions of the AI. While the modified
display had a lower error rate in the motion-opposite scenario
when using the novel method (4.91% compared to 6.07%), no
significant difference was found between the error rate of the
two displays. The only significant difference was found in the
reaction time, where the modified AI caused an increase in
reaction time. The error rates and reaction times of the first
part of the experiment did not match previous research. The
novel disorientation method seemed to work best in a surprise
scenario. While no significant differences were found between
the modified AI and the baseline AI, it is still recommended to
continue testing the modified AI with a new experiment setup,
especially analyzing its effect in more extreme attitudes.

I. INTRODUCTION

Loss of Control In-Flight (LOC-I) has for a long time
been identified as the number one fatal accident category in
commercial aviation [1]. During LOC-I, the flight crew cannot
maintain control over the aircraft’s flight path, which results
in an unrecoverable situation.

One of the main causes of LOC-I is spatial disorientation
(SD) [2], an erroneous sense of the aircraft’s attitude and
motion. SD can lead to an incorrect interpretation of the
attitude indicator (AI), the primary source for self-orientation
when the natural horizon is absent. Misinterpretation of the AI
can lead to pilots incorrectly responding when trying to level

the aircraft. This phenomenon is known as a control reversal
error, the most common of which is a roll reversal error (RRE),
where the pilot makes a roll input towards the opposite side
than intended.

Confusion about the bank angle leading to RREs was
implied in several recent accidents. One example is Kenya
Airways flight KQA507 [3]. A combination of a slow roll
to the right, inadequate instrument scanning, and a lack of
external visual references caused pilots to be surprised when
the aural bank angle warning sounded. The pilot flying initially
rolled the aircraft even more to the right, indicating that he
misinterpreted the AI. Multiple control inputs to the left and
right were given but to no avail. The aircraft crashed shortly
after take-off as a result of LOC-I, leaving no survivors.

This example shows that the correct interpretation of the AI
is crucial for safe flying. It has been argued that the moving
horizon (MH) AI is ambiguous and can cause misinterpretation
[4], [5]. The MH AI adheres to the “principle of pictorial
realism” [6], [7]. It is designed to mimic the outside view:
the horizon line moves and the aircraft symbol remains fixed.
In experiments that were intended to evaluate the AI when
the previous bank angle was unknown and without the use of
motion, non-pilots had an RRE rate of 15-20% [6], [8] and
pilots showed a rate of 3.9-8.7% [6], [9]. In-flight, non-pilots
had an RRE rate of 21.9% [10] whereas pilots had a rate of
1.5-3.1% [9], [11]. While this last number might seem low, it
is still very high from a safety perspective. These outcomes
indicate that there is indeed ambiguity in the AI display, even
for pilots.

The first possible issue with the AI display has to do
with the lack of display-control motion compatibility, i.e., it
does not adhere to the “principle of the moving part”. The
motion direction of the moving parts of the display does not
correspond with the inputs the pilot gives with the control
column or side stick. That is, a rotation of the display to
the right is a result of the movement of the control column
or side stick to the left. This is the opposite of what one
would expect [6]. The second possible issue is the figure-
ground relationship. Figure-ground organization, which is part
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of the Gestalt principles, is the process of how the human
brain quickly distinguishes between the foreground (figure)
and background (ground) of an image [6], [12], [13]. The
horizon symbol does not optimally satisfy the characteristics of
a background, due to it being the moving part and the display
lacking depth, which makes it harder to perceive the horizon
as something behind the aircraft symbol. Because of this, the
pilot may attempt to move the horizon symbol instead of the
fixed aircraft symbol. This error is known as horizon-control
reversal [14].

Numerous attempts have been made to solve the issue of
RREs caused by the ambiguity of the AI. Solving the display-
control motion compatibility and the moving element issues
would require changing the dynamics of the display which
could induce errors due to pilots having to be retrained.
Some attempts have been made at solving the “background
characteristics” problem. An extended horizon, where the
horizon symbol is extended behind the speed and altitude
tapes has been applied in the Boeing 787 [15]. Increasing the
display size was also attempted with mixed results [16], [17].
Finally, tests with a stereoscopic multi-layer display showed
that this was ineffective when it came to self-orientation [18].
Other means of adapting the AI display to enhance the figure-
ground relationship will thus have to be found. This study
proposes the use of static monocular depth cues to achieve this.
If successful, this could reduce the occurrence of RREs and
as a result decrease the number of accidents caused by LOC-I.
The results of an experiment that consisted of two parts will be
discussed. The main objective of the experiment is to compare
the two displays in their effectiveness in reducing RREs.

To increase the number of RREs made and to simulate
spatial disorientation situations, an expectation of the bank
angle will be instilled by using inertial motion cues. This
will be done in two ways: The first part of the experiment
will provide motion as described in Van den Hoed et. al [19],
which simulates the lean illusion using a method that requires
relatively more time, but which is more representative of actual
leans cues. The second part of the experiment will be a novel
way of simulating the leans, which is more time-effective but
also less ecologically accurate. Both parts will feature two
motion conditions: The motion-matching condition where the
simulator’s motion matches what is shown on the AI and
the motion-opposite condition where the simulator’s motion
will go in the opposite direction of what is shown on the
AI. A secondary objective of the experiment is to test the
effectiveness of the novel method at inducing disorientation.

II. BACKGROUND

Recent studies have shown that an incorrect expectation of
the bank angle increases the likelihood of making an RRE for
both pilots and non-pilots [19]–[21]. Pilots made 11.2 times
more RREs when the shown bank angle was in the opposite
direction of what they expected and 2.5 times more when the
aircraft was shown as level but was actually in an ongoing
turn. This indicates that RREs were in many cases caused by
expectation-induced misinterpretation of the AI bank angle.

However, experiments evaluating the AI did not take into
consideration the effect an expectation of the bank angle
could have on the occurrence of RREs and even prevented
participants from building up an expectation [6], [10], [11],
[22].

A. Vestibular Perception: the Leans

An incorrect expectation of a bank angle is the most
common form of spatial disorientation, called “the leans” [23],
[24]. This is an illusion that can occur due to the semicircular
canals of the vestibular system, which is located in the inner
ear, being unable to sense low roll accelerations or sustained
roll motions. The human perception thresholds are reported to
be around 0.0349 rad/s2 for roll accelerations and 0.002 rad/s
for angular velocity [25], [26]. However, it is hard to put an
exact number on these thresholds as they can be raised due to a
low state of mental arousal, fatigue, or just individual variation
[24]. The threshold can also vary across the different degrees
of freedom and with frequency. A subthreshold roll motion
may cause the pilot to assume that the aircraft is still level,
while it is actually banked. When this unnoticed bank angle
has developed, a superthreshold roll motion back to level may
cause the pilot to incorrectly assume the aircraft is banking to
the opposite side, such as in Figure 1. Illusions like the leans
often occur when the outside visibility is low, forcing pilots
to rely solely on their instruments to determine the aircraft’s
attitude. While this illusion is unwanted in flight, it can be
exploited in simulators. By tilting the simulator at sub- and
superthreshold rates, an expectation of the bank angle can be
instilled. If this expectation does not match the bank angle
shown on the AI, the pilot can become confused and more
prone to making an error. While pilots are taught to ignore
vestibular cues and only rely on the AI, even experienced
pilots are not immune to their expectations influencing their
judgment of their attitude [20], [21].

Slow roll

Fast roll !!

AI display

AI display

1.
 2.

3. 4.

Figure 1: Illustration of the leans illusion showing the pilot’s
internal model compared to the AI display when in a sub-
threshold (slow) roll and superthreshold (fast) roll
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B. Visual Perception

The AI is the primary source of self-orientation when
flying. It is crucial that pilots correctly interpret the AI as
misinterpretation can have fatal consequences. Understanding
human visual perception can significantly improve the quality
of the information being shown on displays. To improve the
AI to decrease RREs, it is thus vital to look into how humans
perceive their surroundings. It should be noted that humans
create a “complete picture” of their surroundings based on the
stimulus world which they process through their senses. This is
known as “bottom-up” processing. They also make this picture
based on their knowledge, experiences, and desires, which is
“top-down” processing. The following three aspects will form
the base of the modifications made to the AI display in the
current study, aiming to improve the figure-ground relation:

1) Depth perception: Depth perception is the ability to
perceive the world in three dimensions and have a sense
of the distance of an object. Depth information cues need
to be present for depth perception to be possible. For this
research, the focus will be on static monocular depth cues,
a subcategory of depth cues that can be perceived with
one eye only and that stay still in the field of view. Static
monocular depth cues are often referred to as “pictorial
depth cues”, such as [24], [27], [28]:
� Size constancy: The size of objects that are known and

object sizes compared to each other. The smaller an
object, the further away it will be perceived.

� Shape constancy: The shape of an object compared to
the known shape of that object.

� Interposition: An object overlapping another object is
perceived as being closer by.

� Texture gradient: The apparent loss of detail with
increased distance.

� Linear perspective: The distance between parallel lines
decreases the further away the lines are.

� Light and shadow relation: This comes from the ten-
dency to perceive the light source to be above an object
and the association that more deeply shaded parts of
an object are further away from the light source.

� Height in plane: The more upward an object is placed
in a frame, the further away it is perceived (often
combined with size constancy).

� Aerial perspective: Surfaces in the foreground appear
brighter and have more saturated colors whereas distant
objects appear less bright and less saturated. This is
caused by the scattering of light air molecules and by
particles in the air, also known as atmospheric haze.

These cues are often combined to strengthen the idea of
depth.

2) Pre-attentive processing: The brain differentiates between
stimuli, determining which are “interesting” and which
are not. The interesting stimuli have so-called “pre-
attentive properties” which make them stand out and
cause them to be processed before others. Typically, a task
that can be performed in less than 200-250 milliseconds

is considered pre-attentive [29].
3) Figure-ground organization: Figure-ground organization

is a major process in perceptual organization, where once
the brain is done with the pre-attentive processing of
stimuli, it has to decide how to group these stimuli and
form a pattern. Much of what is known about perceptual
organization comes from Gestalt psychology. In the early
days of Gestalt psychology, three key observations stood
at the base of the theory [12]:
� The perceptual experience is organized in a particular

way. It consists of objects and a background.
� Organization depends on a particular grouping, seem-

ingly going hand in hand with segregation from the
rest.

� Perceptual organization appears definite and lawful, not
arbitrary and the lawfulness does not result from an act
of will.

The early founders of Gestalt psychology investigated
the underlying principles of grouping and segmentation,
which have now become known as “Gestalt principles”.
Figure-ground organization is the process of how the
brain distinguishes between a figure and a background, or
“ground” for short. Which feature is the figure, and which
is the ground can sometimes switch, but it can never be
both at the same time. Two main mechanisms work in
the segregation of figure and ground [30]–[32]: boundary
detection, which is the enhancement of the borders of
the figure, and region growing, which groups regions
of the image with similar features together. The Gestalt
principles will be taken into account when modifying the
AI.

III. IMPROVING BANK ANGLE REPRESENTATION

Figure 2 shows the baseline AI. The modified AI can be seen
in Figure 3 and will from now on be called the Pictorial Depth
Cues Modified (PDCM) AI. The following modifications were
made:

� Linear perspective lines: Straight lines on the ground that
coincide at a point in the distance in the center of the
horizon. This is based on the principle that the distance
between parallel lines decreases the farther the lines are.

� Color gradient: The color of both the “sky” and “ground”
parts of the display gets less saturated the closer to the
horizon line. This is based on the principle of aerial
perspective. The lightest color in this color gradient is
made the same color as the linear perspective lines to
create an apparent loss of detail with distance.

� Shadow image below the aircraft symbol: A shadow
below the aircraft symbol gives the illusion that the
aircraft symbol “stands out” from the background. This
creates the illusion that the aircraft symbol is closer by,
making the display less “flat” and causing the symbol to
be pre-attentively processed.
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Figure 2: PFD with baseline AI

Figure 3: PFD with PDCM AI

These depth cues strengthen each other when combined and
make the display adhere to several Gestalt principles:

� Principle of “good continuation” which states “Grouping
depends on the relative configuration or arrangement of
elements, specifically elements forming continuous lines
or curves.” [12]: The color gradient and the linear per-
spective lines both continue behind the aircraft symbol.

� Principle of “common fate” which states “Elements that
undergo a particular change together are grouped to-

gether.” [12]: The color gradient presents a continuous
change of luminance.

� Principle of “uniform connectedness” which states “The
visual system initially subdivides an image into a set of
mutually exclusive connected regions that have uniform
(or smoothly changing) properties such as luminance,
color, texture, motion, and depth.” [12]: The color of
the sky and Earth smoothly changes whereas the aircraft
symbol remains the same color.

These grouping principles strengthen the figure-ground re-
lationship as they group the background, separating it from
the figure (the aircraft symbol).

IV. METHOD

A. Participants

A total of 25 (22 male, 3 female) commercial airline pilots
participated in the study with an average age of 48.9 years
(SD = 9.6), and an average total number of 12,436 flight
hours (SD = 5,157). All were familiar with flying medium-
to large-sized aircraft and were in possession of an ATPL.
The experiment was approved by the Human Research Ethics
Committee of Delft University of Technology and informed
consent was obtained from each participant.

B. Apparatus

The experiment was performed in the Simona Research
Simulator (SRS) at the faculty of Aerospace Engineering of
Delft University of Technology [33]. The SRS is a six-degree-
of-freedom full-motion simulator with a hydraulic hexapod
motion system, which can realize accelerations below the
human vestibular threshold [25]. The participant was seated in
the left-hand seat of the cockpit in front of a collimated 180°
horizontal by 40° vertical field of view screen. The outside
visuals were rendered by FlightGear software and projected
using three DLP projectors. Audio simulation featured a
constant engine and wind noise and the autopilot disconnect
alert. Pilots wore noise-canceling headphones to prevent them
from hearing the simulator’s motion system, however, they
could hear the autopilot disconnect alert. A 9” tablet was used
for a secondary distraction task.

The aircraft flight dynamics were simulated using a DLR
A320 model as these flight dynamics correspond most with
the aircraft the participants have experience with. Participants
could only control the roll axis, using a control column with
electric control loading. The control column contains a control
loading model with a breakout torque of 2.0Nm, and a static
and dynamic friction of 0.3Nm. Throttle was controlled by the
autopilot throughout the entire experiment. The only instru-
ment provided was a simplified digital Primary Flight Display
(PFD), showing the aircraft’s attitude, speed, and altitude. A
modified autopilot was used to bank the internal aircraft model
to the required test conditions. In this phase, the motion system
was either kept still or used to provide disorientation cues to
the participant, as described in subsection IV-C.
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�S�U�R�M�H�F�W�� �,�Q �D �O�D�W�H�U �V�W�D�J�H �R�I �W�K�H �W�K�H�V�L�V �S�U�R�M�H�F�W�� �D�Q �H�[�S�H�U�L�P�H�Q�W �Z�L�O�O �E�H �S�H�U�I�R�U�P�H�G �W�R �I�X�O�O�\ �D�Q�V�Z�H�U �W�K�L�V �U�H�V�H�D�U�F�K
�T�X�H�V�W�L�R�Q��
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����

�5�H�S�R�U�W �6�W�U�X�F�W�X�U�H
�7�R �V�X�F�F�H�V�V�I�X�O�O�\ �G�H�V�L�J�Q �D�Q �D�G�D�S�W�H�G �$�, �G�L�V�S�O�D�\ �D�Q�G �J�L�Y�H �D�Q �D�Q�V�Z�H�U �W�R �W�K�H �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q�� �N�Q�R�Z�O�H�G�J�H
�P�X�V�W �E�H �J�D�L�Q�H�G �L�Q�W�R �Y�D�U�L�R�X�V �D�V�S�H�F�W�V �R�I �W�K�L�V �U�H�V�H�D�U�F�K���&�K�D�S�W�H�U ���Z�L�O�O �I�L�U�V�W �S�U�R�Y�L�G�H �V�R�P�H �F�R�Q�W�H�[�W �W�R �W�K�H �U�H��
�V�H�D�U�F�K �E�\ �D�Q�D�O�\�]�L�Q�J �/�2�&���, �D�F�F�L�G�H�Q�W�V �D�Q�G �S�U�H�V�H�Q�W�L�Q�J �E�D�F�N�J�U�R�X�Q�G �L�Q�I�R�U�P�D�W�L�R�Q �R�Q �W�K�H�L�U �P�D�L�Q �F�D�X�V�H�V�� �7�K�L�V
�U�H�V�H�D�U�F�K �K�H�D�Y�L�O�\ �I�R�F�X�V�H�V �R�Q �D �S�L�O�R�W�¶�V �L�Q�W�H�U�D�F�W�L�R�Q �Z�L�W�K �W�K�H�L�U �H�Q�Y�L�U�R�Q�P�H�Q�W�� �W�K�X�V�&�K�D�S�W�H�U ���Z�L�O�O �H�O�D�E�R�U�D�W�H �R�Q
�W�K�H �S�K�\�V�L�R�O�R�J�L�F�D�O �D�Q�G �S�V�\�F�K�R�O�R�J�L�F�D�O �S�U�R�F�H�V�V�H�V �L�Q�Y�R�O�Y�H�G �L�Q �V�S�D�W�L�D�O �R�U�L�H�Q�W�D�W�L�R�Q�� �,�Q�&�K�D�S�W�H�U ���D �U�H�Y�L�H�Z �L�V
�G�R�Q�H �R�Q �F�X�U�U�H�Q�W �O�L�W�H�U�D�W�X�U�H �D�Q�G �S�U�H�Y�L�R�X�V �U�H�V�H�D�U�F�K �L�Q�W�R �U�R�O�O �U�H�Y�H�U�V�D�O �H�U�U�R�U�V �D�Q�G �K�R�Z �W�K�H�V�H �F�D�Q �E�H �P�L�W�L�J�D�W�H�G
�E�\ �D�G�D�S�W�L�Q�J �W�K�H �$�,�� �7�K�L�V �F�K�D�S�W�H�U �Z�L�O�O �E�H �F�R�Q�F�O�X�G�H�G �Z�L�W�K �W�K�H �U�H�V�H�D�U�F�K �J�D�S �D�Q�G �W�K�H �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q �W�K�D�W
�Z�L�O�O �K�D�Y�H �W�R �E�H �D�Q�V�Z�H�U�H�G�� �3�U�H�Y�L�R�X�V �U�H�V�H�D�U�F�K �K�D�V �K�L�J�K�O�L�J�K�W�H�G �W�K�H �L�P�S�R�U�W�D�Q�F�H �R�I �K�X�P�D�Q �Y�L�V�X�D�O �S�H�U�F�H�S��
�W�L�R�Q�� �Z�K�L�F�K �L�Q�F�O�X�G�H�V �G�H�S�W�K �S�H�U�F�H�S�W�L�R�Q �D�Q�G �J�U�R�X�S�L�Q�J �S�U�L�Q�F�L�S�O�H�V�� �7�K�L�V �Z�L�O�O �E�H �H�O�D�E�R�U�D�W�H�G �R�Q �L�Q�&�K�D�S�W�H�U ����
�&�K�D�S�W�H�U ���Z�L�O�O �W�K�H�Q �S�U�R�S�R�V�H �V�R�P�H �D�G�D�S�W�D�W�L�R�Q�V �W�R �W�K�H �$�, �W�R �G�H�F�U�H�D�V�H �W�K�H �R�F�F�X�U�U�H�Q�F�H �R�I �U�R�O�O �U�H�Y�H�U�V�D�O �H�U�U�R�U�V��
�7�R �D�Q�V�Z�H�U �W�K�H �U�H�V�H�D�U�F�K �T�X�H�V�W�L�R�Q�� �D�Q �H�[�S�H�U�L�P�H�Q�W �Z�L�O�O �Q�H�H�G �W�R �E�H �F�R�Q�G�X�F�W�H�G���&�K�D�S�W�H�U ���Z�L�O�O �G�L�V�F�X�V�V �D
�S�U�H�O�L�P�L�Q�D�U�\ �H�[�S�H�U�L�P�H�Q�W �S�O�D�Q��



��
�5�H�V�H�D�U�F�K �&�R�Q�W�H�[�W

�,�W �L�V �N�Q�R�Z�Q �W�K�D�W �U�R�O�O �U�H�Y�H�U�V�D�O �H�U�U�R�U�V ���5�5�(�V�� �F�D�Q �R�F�F�X�U �Z�L�W�K �W�K�H �P�R�Y�L�Q�J �K�R�U�L�]�R�Q ���0�+�� �U�H�S�U�H�V�H�Q�W�D�W�L�R�Q �R�I
�W�K�H �D�W�W�L�W�X�G�H �L�Q�G�L�F�D�W�R�U ���$�,�� �L�Q �W�K�H �S�U�L�P�D�U�\ �I�O�L�J�K�W �G�L�V�S�O�D�\ ���%�H�U�L�Q�J�H�U�� �:�L�O�O�L�J�H�V�� �	 �5�R�V�F�R�H�� �������� �� �+�D�V�E�U�R�R�N �	
�5�D�V�P�X�V�V�H�Q���������� ���6�L�Q�J�H�U �	 �'�H�N�N�H�U���������� ���0�•�O�O�H�U�� �6�D�G�R�Y�L�W�F�K�� �	 �0�D�Q�]�H�\���������� ���� �5�5�(�V �D�U�H �D �F�R�Q�V�H�T�X�H�Q�F�H
�R�I �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �Z�K�H�U�H �S�L�O�R�W�V �L�Q �V�R�P�H �F�D�V�H�V �S�U�R�Y�L�G�H �D �U�R�O�O �L�Q�S�X�W�� �Z�K�L�F�K �X�Q�L�Q�W�H�Q�W�L�R�Q�D�O�O�\�L�Q�F�U�H�D�V�H�V
�W�K�H �E�D�Q�N �D�Q�J�O�H �H�U�U�R�U�� �6�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �L�V �R�Q�H �R�I �W�K�H �P�D�L�Q �F�D�X�V�H�V �R�I �O�R�V�V �R�I �F�R�Q�W�U�R�O �L�Q���I�O�L�J�K�W ���/�2�&���,��
�D�F�F�L�G�H�Q�W�V ���%�H�O�F�D�V�W�U�R �H�W �D�O������������ ���� �7�K�L�V �F�X�U�U�H�Q�W �U�H�V�H�D�U�F�K �Z�L�O�O �O�R�R�N �L�Q�W�R �L�P�S�U�R�Y�L�Q�J �W�K�H �0�+ �$�, �W�R �G�H�F�U�H�D�V�H �W�K�H
�R�F�F�X�U�U�H�Q�F�H �R�I �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �D�Q�G �/�2�&���,�� �7�K�L�V �F�K�D�S�W�H�U �Z�L�O�O �H�[�S�O�D�L�Q �W�K�H �F�R�Q�W�H�[�W �E�H�K�L�Q�G �W�K�H �U�H�V�H�D�U�F�K��
�6�H�F�W�L�R�Q �������Z�L�O�O �I�L�U�V�W �L�O�O�X�V�W�U�D�W�H �W�K�H �Q�H�H�G �I�R�U �W�K�L�V �U�H�V�H�D�U�F�K �E�\ �O�R�R�N�L�Q�J �D�W �/�2�&���, �D�F�F�L�G�H�Q�W�V �L�Q �W�K�H �O�D�V�W �W�Z�R
�G�H�F�D�G�H�V�� �2�Q�H �R�I �W�K�H �O�H�D�G�L�Q�J �F�D�X�V�H�V �R�I �I�D�W�D�O �/�2�&���, �D�F�F�L�G�H�Q�W�V�� �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q�� �Z�L�O�O �E�H �H�[�S�O�D�L�Q�H�G �L�Q
�6�H�F�W�L�R�Q �������L�Q�F�O�X�G�L�Q�J �D �G�H�V�F�U�L�S�W�L�R�Q �R�I �W�K�H �P�R�V�W �F�R�P�P�R�Q �Y�H�V�W�L�E�X�O�D�U �L�O�O�X�V�L�R�Q�� �W�K�H �O�H�D�Q�V�� �6�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q
�R�I�W�H�Q �J�R�H�V �K�D�Q�G �L�Q �K�D�Q�G �Z�L�W�K �V�W�D�U�W�O�H �D�Q�G �V�X�U�S�U�L�V�H �Z�K�L�F�K �Z�L�O�O �E�H �H�O�D�E�R�U�D�W�H�G �R�Q �L�Q�6�H�F�W�L�R�Q �������� �6�H�F�W�L�R�Q ������
�E�U�L�H�I�O�\ �G�H�V�F�U�L�E�H�V �W�K�H �D�P�E�L�J�X�L�W�\ �R�I �W�K�H �D�W�W�L�W�X�G�H �L�Q�G�L�F�D�W�R�U ���$�,���� �Z�K�L�F�K �K�D�V �E�H�H�Q �O�L�Q�N�H�G �W�R �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q��
�/�D�V�W�O�\���6�H�F�W�L�R�Q �������E�U�L�H�I�O�\ �V�X�P�P�D�U�L�]�H�V �W�K�L�V �F�K�D�S�W�H�U �D�Q�G �G�H�V�F�U�L�E�H�V �W�K�H �L�V�V�X�H �W�K�D�W �W�K�L�V �O�L�W�H�U�D�W�X�U�H �V�W�X�G�\ �V�H�H�N�V
�W�R �D�G�G�U�H�V�V��

���������/�R�V�V �R�I �&�R�Q�W�U�R�O �,�Q���I�O�L�J�K�W �$�F�F�L�G�H�Q�W �$�Q�D�O�\�V�L�V
�/�2�&���, �U�H�I�H�U�V �W�R �D�F�F�L�G�H�Q�W�V �L�Q �Z�K�L�F�K �W�K�H �I�O�L�J�K�W �F�U�H�Z �Z�D�V �X�Q�D�E�O�H �W�R �P�D�L�Q�W�D�L�Q �F�R�Q�W�U�R�O �R�I �W�K�H �D�L�U�F�U�D�I�W �L�Q �I�O�L�J�K�W��
�U�H�V�X�O�W�L�Q�J �L�Q �D�Q �X�Q�U�H�F�R�Y�H�U�D�E�O�H �G�H�Y�L�D�W�L�R�Q �I�U�R�P �W�K�H �L�Q�W�H�Q�G�H�G �I�O�L�J�K�W �S�D�W�K ���,�Q�W�H�U�Q�D�W�L�R�Q�D�O �$�L�U �7�U�D�Q�V�S�R�U�W �$�V�V�R�F�L�D��
�W�L�R�Q���������� ���� �:�K�L�O�H �/�2�&���, �R�Q�O�\ �D�F�F�R�X�Q�W�V �I�R�U ���� �R�I �D�O�O �F�R�P�P�H�U�F�L�D�O �D�L�U�F�U�D�I�W �D�F�F�L�G�H�Q�W�V �E�H�W�Z�H�H�Q �W�K�H �\�H�D�U�V �R�I
�������� �D�Q�G ���������� �D�V �F�D�Q �E�H �V�H�H�Q �L�Q�)�L�J�X�U�H �������� �L�W �L�V �W�K�H �Q�X�P�E�H�U �R�Q�H �I�D�W�D�O �D�F�F�L�G�H�Q�W �F�D�W�H�J�R�U�\�� �$�V �L�V �V�K�R�Z�Q
�L�Q�)�L�J�X�U�H �������� �D�E�R�X�W ������ �R�I �/�2�&���, �D�F�F�L�G�H�Q�W�V �L�Q�Y�R�O�Y�H�G �I�D�W�D�O�L�W�L�H�V �W�R �S�D�V�V�H�Q�J�H�U�V �D�Q�G���R�U �F�U�H�Z��

�)�L�J�X�U�H ���������3�H�U�F�H�Q�W�D�J�H �R�I �F�R�P�P�H�U�F�L�D�O �D�F�F�L�G�H�Q�W �F�D�W�H�J�R�U�L�H�V �L�Q �U�H�O�D�W�L�R�Q �W�R �W�R�W�D�O �D�F�F�L�G�H�Q�W�V ���,�Q�W�H�U�Q�D�W�L�R�Q�D�O �$�L�U �7�U�D�Q�V�S�R�U�W �$�V�V�R�F�L�D�W�L�R�Q��
�������� ��

����



�������� �/�R�V�V �R�I �&�R�Q�W�U�R�O �,�Q���I�O�L�J�K�W �$�F�F�L�G�H�Q�W �$�Q�D�O�\�V�L�V ����

�)�L�J�X�U�H ���������)�D�W�D�O�L�W�\ �U�D�W�H �R�I �W�K�H �W�R�S �V�L�[ �R�I �I�D�W�D�O �D�F�F�L�G�H�Q�W �F�D�W�H�J�R�U�L�H�V ���,�Q�W�H�U�Q�D�W�L�R�Q�D�O �$�L�U �7�U�D�Q�V�S�R�U�W �$�V�V�R�F�L�D�W�L�R�Q���������� ��

�7�K�H �F�X�U�U�H�Q�W �U�H�V�H�D�U�F�K �F�R�Q�F�H�U�Q�V �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q�� �Z�K�L�F�K �K�D�V �E�H�H�Q �I�R�X�Q�G �D�V �W�K�H �P�D�L�Q �F�D�X�V�H �R�I �I�D�W�D�O
�/�2�&���, �D�F�F�L�G�H�Q�W�V �Z�K�H�Q �L�W �F�R�P�H�V �W�R �F�U�H�Z ���L�Q���D�F�W�L�R�Q�� �$�V �F�D�Q �E�H �V�H�H�Q �L�Q�)�L�J�X�U�H �������� �L�W �D�F�F�R�X�Q�W�V �I�R�U ������ �R�I
�/�2�&���, �I�D�W�D�O�L�W�L�H�V��

�)�L�J�X�U�H ���������/�2�&���, �D�F�F�L�G�H�Q�W �R�F�F�X�U�U�H�Q�F�H �U�H�O�D�W�H�G �W�R �F�U�H�Z ���L�Q���D�F�W�L�R�Q ���%�H�O�F�D�V�W�U�R �H�W �D�O������������ ��



�������� �6�S�D�W�L�D�O �'�L�V�R�U�L�H�Q�W�D�W�L�R�Q ����

���������6�S�D�W�L�D�O �'�L�V�R�U�L�H�Q�W�D�W�L�R�Q
�$�V �P�H�Q�W�L�R�Q�H�G �L�Q �W�K�H �S�U�H�Y�L�R�X�V �V�H�F�W�L�R�Q�� �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �L�V �R�Q�H �R�I �W�K�H �O�H�D�G�L�Q�J �F�D�X�V�H�V �R�I �I�D�W�D�O �/�2�&���,
�D�F�F�L�G�H�Q�W�V�� �,�W �F�D�Q �E�H �G�H�I�L�Q�H�G �D�V �´�D�Q �H�U�U�R�Q�H�R�X�V �V�H�Q�V�H �R�I �R�Q�H�¶�V �S�R�V�L�W�L�R�Q �D�Q�G �P�R�W�L�R�Q �U�H�O�D�W�L�Y�H �W�R �W�K�H �S�O�D�Q�H �R�I
�W�K�H �(�D�U�W�K�¶�V �V�X�U�I�D�F�H�´ ���*�L�O�O�L�Q�J�K�D�P �	 �3�U�H�Y�L�F�� �������� �� �S�D�J�H �������� �7�K�U�H�H �W�\�S�H�V �R�I �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �L�Q �I�O�L�J�K�W
�F�D�Q �E�H �G�L�V�W�L�Q�J�X�L�V�K�H�G ���*�L�O�O�L�Q�J�K�D�P �	 �3�U�H�Y�L�F���������� ����

�‡�7�\�S�H �, ���X�Q�U�H�F�R�J�Q�L�]�H�G���� �7�K�H �S�L�O�R�W �K�D�V �Q�R �F�R�Q�V�F�L�R�X�V �S�H�U�F�H�S�W�L�R�Q �R�I �D�Q�\ �R�I �W�K�H �P�D�Q�L�I�H�V�W�D�W�L�R�Q�V �R�I �G�L�V�R�U�L��
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�‡�3�U�L�Q�F�L�S�O�H �R�I �P�R�Y�L�Q�J �S�D�U�W�� �7�K�H �P�R�Y�L�Q�J �H�O�H�P�H�Q�W�V �L�Q �D �G�L�V�S�O�D�\ �V�K�R�X�O�G �P�R�Y�H �L�Q �D �S�D�W�W�H�U�Q �D�Q�G �G�L�U�H�F�W�L�R�Q
�F�R�P�S�D�W�L�E�O�H �Z�L�W�K �W�K�H �X�V�H�U�¶�V �P�H�Q�W�D�O �P�R�G�H�O ���5�R�V�F�R�H���������� ����

�‡�3�U�L�Q�F�L�S�O�H �R�I �S�L�F�W�R�U�L�D�O �U�H�D�O�L�V�P�� �,�P�D�J�H�V �R�Q �D �Y�L�V�X�D�O �G�L�V�S�O�D�\ �V�K�R�X�O�G �P�D�W�F�K �W�K�H �X�V�H�U�¶�V �P�H�Q�W�D�O �P�R�G�H�O
���5�R�V�F�R�H���������� ����

�'�L�V�F�X�V�V�L�R�Q �R�Q �Z�K�L�F�K �R�I �W�K�H�V�H �G�L�V�S�O�D�\�V �L�V �´�W�K�H �E�H�V�W�´ �K�D�V �E�H�H�Q �J�R�L�Q�J �R�Q �I�R�U �G�H�F�D�G�H�V�� �6�W�X�G�L�H�V �G�R�Q�H �L�Q
�W�K�H ���������V�����������V �K�D�G �D �F�O�H�D�U �S�U�H�I�H�U�H�Q�F�H �I�R�U �0�$�� �K�R�Z�H�Y�H�U�� �W�K�H�V�H �V�W�X�G�L�H�V �Z�H�U�H �P�R�V�W�O�\ �G�R�Q�H �Z�L�W�K �Q�R�Y�L�F�H�V
���5�R�V�F�R�H �	 �:�L�O�O�L�J�H�V���������� �� �Z�K�H�U�H�D�V �V�W�X�G�L�H�V �G�R�Q�H �Z�L�W�K �P�R�U�H �H�[�S�H�U�L�H�Q�F�H�G �S�L�O�R�W�V �Z�H�U�H �L�Q�F�R�Q�V�L�V�W�H�Q�W ���%�U�R�Z�Q�H��
�������� ���*�D�U�G�Q�H�U�� �/�D�F�H�\�� �	 �6�H�H�J�H�U���������� ���� �0�D�Q�\ �U�H�F�H�Q�W �V�W�X�G�L�H�V �F�R�P�S�D�U�L�Q�J �0�$ �D�Q�G �0�+ �F�R�X�O�G �Q�R�W �U�H�S�O�L�F�D�W�H
�H�D�U�O�L�H�U �I�L�Q�G�L�Q�J�V�� �S�R�V�V�L�E�O�\ �G�X�H �W�R �X�V�L�Q�J �R�Q�O�\ �F�R�Q�W�L�Q�X�R�X�V �W�U�D�F�N�L�Q�J �W�D�V�N�V �D�Q�G �D�Q �$�, �G�L�V�S�O�D�\ �W�K�D�W �Z�D�V �P�X�F�K
�O�D�U�J�H�U �W�K�D�Q �W�K�H �U�H�D�O �R�Q�H�� �,�I �W�K�H �P�R�G�H�U�Q �$�, �L�V �D�F�F�X�U�D�W�H�O�\ �S�U�H�V�H�Q�W�H�G �G�X�U�L�Q�J �W�K�H �H�[�S�H�U�L�P�H�Q�W�� �P�H�D�Q�L�Q�J �Z�L�W�K �W�K�H
�F�R�U�U�H�F�W �G�L�P�H�Q�V�L�R�Q�V�� �D�Q�G �U�H�F�R�Y�H�U�\ �W�D�V�N�V �D�U�H �X�V�H�G�� �W�K�H�U�H �V�H�H�P�V �W�R �E�H �Q�R �G�L�I�I�H�U�H�Q�F�H �L�Q �Z�K�H�W�K�H�U �H�[�S�H�U�L�P�H�Q�W�V
�Z�H�U�H �G�R�Q�H �Z�L�W�K �W�K�H �R�O�G �H�O�H�F�W�U�R�P�H�F�K�D�Q�L�F�D�O �L�Q�V�W�U�X�P�H�Q�W�V �Y�H�U�V�X�V �W�K�H �P�R�G�H�U�Q �$�,�V ���0�•�O�O�H�U �H�W �D�O���� �������� ���� �7�K�L�V
�V�X�J�J�H�V�W�V �W�K�D�W �V�S�H�F�L�I�L�F �G�L�V�S�O�D�\ �G�H�V�L�J�Q �L�Q �L�W�V�H�O�I �P�L�J�K�W �E�H �D �N�H�\ �I�D�F�W�R�U��

�0�R�W�L�R�Q �F�X�H�V �F�D�Q �D�O�V�R �D�I�I�H�F�W �W�K�H �R�X�W�F�R�P�H �R�I �G�L�V�S�O�D�\ �H�Y�D�O�X�D�W�L�R�Q�� �$�F�F�R�U�G�L�Q�J �W�R�5�R�V�F�R�H �D�Q�G �:�L�O�O�L�J�H�V���������� ����
�R�X�W�F�R�P�H�V �R�I �H�[�S�H�U�L�P�H�Q�W�V �L�Q �I�L�[�H�G���E�D�V�H �V�L�P�X�O�D�W�R�U�V �R�U �R�Q�H�V �S�U�R�Y�L�G�L�Q�J �K�L�J�K�O�\ �G�L�V�W�R�U�W�H�G �P�R�W�L�R�Q �F�X�H�V �V�K�R�X�O�G
�E�H �W�D�N�H�Q �Z�L�W�K �D �J�U�D�L�Q �R�I �V�D�O�W �L�I �V�S�D�W�L�D�O �R�U�L�H�Q�W�D�W�L�R�Q �L�V �D �F�H�Q�W�U�D�O �F�R�Q�V�L�G�H�U�D�W�L�R�Q�� �D�V �L�V �W�K�H �F�D�V�H �I�R�U �W�K�L�V �U�H�V�H�D�U�F�K��
�2�Q�H �F�R�X�O�G �D�U�J�X�H �W�K�D�W �S�L�O�R�W�V �D�U�H �W�D�X�J�K�W �W�R �L�J�Q�R�U�H �Y�H�V�W�L�E�X�O�D�U �F�X�H�V �D�Q�G �W�R �U�H�O�\ �V�R�O�H�O�\ �R�Q �W�K�H�L�U �L�Q�V�W�U�X�P�H�Q�W�V��
�K�R�Z�H�Y�H�U�� �Y�H�V�W�L�E�X�O�D�U �F�X�H�V �F�D�Q�Q�R�W �E�H �F�R�P�S�O�H�W�H�O�\ �L�J�Q�R�U�H�G�� �D�Q�G �W�K�H�\ �F�D�Q �E�H �X�V�H�G �W�R �L�Q�G�X�F�H �D�Q �H�[�S�H�F�W�D�W�L�R�Q
�W�K�D�W �Z�R�X�O�G �L�Q�F�U�H�D�V�H �W�K�H �O�L�N�H�O�L�K�R�R�G �R�I �D�Q �5�5�( �R�F�F�X�U�U�L�Q�J ���/�D�Q�G�P�D�Q �H�W �D�O������������ ����

�$�O�O �L�Q �D�O�O�� �V�Z�L�W�F�K�L�Q�J �W�R �W�K�H �0�$ �G�L�V�S�O�D�\ �L�V �Q�R�W �S�R�V�V�L�E�O�H �G�X�H �W�R �H�Q�R�U�P�R�X�V �H�I�I�R�U�W�V �L�Q �W�H�U�P�V �R�I �L�Q�Y�H�V�W�P�H�Q�W�V �D�Q�G
�Q�H�Z �F�H�U�W�L�I�L�F�D�W�L�R�Q�V ���0�•�O�O�H�U �H�W �D�O������������ ���� �,�W �Z�R�X�O�G �D�O�V�R �P�H�D�Q �U�H�W�U�D�L�Q�L�Q�J �S�L�O�R�W�V�� �Z�K�L�F�K �S�R�V�H�V �D �U�L�V�N �L�Q �L�W�V�H�O�I �D�V
�L�W �L�V �O�L�N�H�O�\ �W�K�D�W �W�K�H�\ �U�H�Y�H�U�W �W�R �W�K�H�L�U �R�O�G �K�D�E�L�W�V �Z�K�H�Q �L�Q �D �V�W�U�H�V�V�I�X�O �V�L�W�X�D�W�L�R�Q��

���������3�U�R�E�O�H�P �6�W�D�W�H�P�H�Q�W
�/�2�&���, �L�V �W�K�H �O�H�D�G�L�Q�J �F�D�X�V�H �R�I �I�D�W�D�O �D�Y�L�D�W�L�R�Q �D�F�F�L�G�H�Q�W�V �Z�K�L�O�H �R�Q�O�\ �F�R�P�S�U�L�V�L�Q�J �D �U�H�O�D�W�L�Y�H�O�\ �V�P�D�O�O �S�H�U�F�H�Q�W�D�J�H
�R�I �D�Y�L�D�W�L�R�Q �D�F�F�L�G�H�Q�W�V�� �7�K�H �L�Q�G�X�V�W�U�\ �K�D�V �U�H�F�R�J�Q�L�]�H�G �W�K�L�V �D�Q�G �L�V �D�W�W�H�P�S�W�L�Q�J �W�R �U�H�G�X�F�H �W�K�H �R�F�F�X�U�U�H�Q�F�H �R�I
�W�K�L�V �W�\�S�H �R�I �D�F�F�L�G�H�Q�W�� �:�K�H�Q �O�R�R�N�L�Q�J �D�W �W�K�H �F�D�X�V�H�V �R�I �/�2�&���,�� �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �L�V �W�K�H �O�H�D�G�L�Q�J �F�D�X�V�H
�R�I �I�D�W�D�O�L�W�L�H�V �Z�K�H�Q �L�W �F�R�P�H�V �W�R �F�U�H�Z ���L�Q���D�F�W�L�R�Q�� �6�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q �F�D�Q �K�D�Y�H �P�X�O�W�L�S�O�H �F�D�X�V�H�V�� �E�X�W �Z�K�H�Q
�L�W �R�F�F�X�U�V �L�W �L�V �K�L�J�K�O�\ �L�P�S�R�U�W�D�Q�W �W�K�D�W �S�L�O�R�W�V �F�D�Q �T�X�L�F�N�O�\ �D�Q�G �F�R�U�U�H�F�W�O�\ �L�Q�W�H�U�S�U�H�W �W�K�H �L�Q�V�W�U�X�P�H�Q�W�V �W�K�H�\ �X�V�H �I�R�U
�V�H�O�I���R�U�L�H�Q�W�D�W�L�R�Q�� �O�L�N�H �W�K�H �D�W�W�L�W�X�G�H �L�Q�G�L�F�D�W�R�U�� �0�L�V�L�Q�W�H�U�S�U�H�W�L�Q�J �W�K�H �$�, �F�D�Q �O�H�D�G �W�R �H�U�U�R�Q�H�R�X�V �F�R�Q�W�U�R�O �L�Q�S�X�W�V�� �,�W
�L�V �L�P�S�R�U�W�D�Q�W �W�R �I�L�J�X�U�H �R�X�W �Z�K�\ �W�K�L�V �P�L�V�L�Q�W�H�U�S�U�H�W�D�W�L�R�Q �K�D�S�S�H�Q�V �D�Q�G �K�R�Z �W�R �V�R�O�Y�H �W�K�L�V �L�V�V�X�H �W�R �G�H�F�U�H�D�V�H �W�K�H
�Q�X�P�E�H�U �R�I �/�2�&���, �D�F�F�L�G�H�Q�W�V�� �7�K�H �I�R�O�O�R�Z�L�Q�J �F�K�D�S�W�H�U�V �Z�L�O�O �G�L�Y�H �G�H�H�S�H�U �L�Q�W�R �K�X�P�D�Q �V�H�O�I���R�U�L�H�Q�W�D�W�L�R�Q �D�Q�G �K�R�Z
�W�K�H �$�, �G�L�V�S�O�D�\ �F�D�Q �E�H �L�P�S�U�R�Y�H�G��
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�7�K�H �+�X�P�D�Q �2�S�H�U�D�W�R�U

�7�K�H �K�X�P�D�Q �S�L�O�R�W �S�O�D�\�V �D �F�H�Q�W�U�D�O �U�R�O�H �L�Q �W�K�L�V �V�W�X�G�\�� �+�R�Z �W�K�H�\ �L�Q�W�H�U�D�F�W �Z�L�W�K �W�K�H�L�U �V�X�U�U�R�X�Q�G�L�Q�J�V �D�Q�G �K�R�Z �W�K�H�\
�V�S�D�W�L�D�O�O�\ �R�U�L�H�Q�W �W�K�H�P�V�H�O�Y�H�V �L�V �R�I �J�U�H�D�W �L�P�S�R�U�W�D�Q�F�H �L�Q �X�Q�G�H�U�V�W�D�Q�G�L�Q�J �W�K�H �R�F�F�X�U�U�H�Q�F�H �R�I �U�R�O�O �U�H�Y�H�U�V�D�O �H�U�U�R�U�V
�D�Q�G �G�H�V�L�J�Q�L�Q�J �D �G�L�V�S�O�D�\ �W�K�D�W �F�R�X�O�G �S�U�H�Y�H�Q�W �W�K�H�V�H �H�U�U�R�U�V���6�H�F�W�L�R�Q �������Z�L�O�O �H�[�S�O�D�L�Q �W�K�H �E�D�V�L�F �E�L�R�O�R�J�\ �D�Q�G
�W�K�H �I�X�Q�F�W�L�R�Q �R�I �W�K�H �R�U�L�H�Q�W�D�W�L�R�Q�D�O �V�H�Q�V�H�V���6�H�F�W�L�R�Q �������Z�L�O�O �H�[�S�O�D�L�Q �W�K�H �P�X�O�W�L�W�D�V�N�L�Q�J �H�Q�Y�L�U�R�Q�P�H�Q�W �L�Q �Z�K�L�F�K �W�K�H
�S�L�O�R�W �K�D�V �W�R �Z�R�U�N �Z�K�L�O�H �I�O�\�L�Q�J �D�Q�G �P�R�Q�L�W�R�U�L�Q�J �D�Q �D�L�U�F�U�D�I�W��

���������7�K�H �2�U�L�H�Q�W�D�W�L�R�Q�D�O �6�H�Q�V�H�V
�7�K�H �W�K�U�H�H �P�D�L�Q �R�U�L�H�Q�W�D�W�L�R�Q�D�O �V�H�Q�V�H�V �D�U�H �W�K�H �Y�H�V�W�L�E�X�O�D�U �V�\�V�W�H�P�� �W�K�H �Y�L�V�X�D�O �V�\�V�W�H�P�� �D�Q�G �W�K�H �S�U�R�S�U�L�R�F�H�S�W�L�Y�H
�V�\�V�W�H�P�� �:�K�H�Q �W�Z�R �F�R�P�S�R�Q�H�Q�W�V �R�I �W�K�H�V�H �D�U�H �D�E�V�H�Q�W �R�U �K�H�D�Y�L�O�\ �F�R�P�S�U�R�P�L�V�H�G�� �V�S�D�W�L�D�O �R�U�L�H�Q�W�D�W�L�R�Q �E�H�F�R�P�H�V
�V�W�U�R�Q�J�O�\ �L�P�S�D�L�U�H�G�� �)�R�U �H�[�D�P�S�O�H�� �L�Q �W�K�H �D�E�V�H�Q�F�H �R�I �E�R�W�K �Y�L�V�L�R�Q �D�Q�G �D �Z�R�U�N�L�Q�J �Y�H�V�W�L�E�X�O�D�U �V�\�V�W�H�P�� �W�K�H �S�U�R��
�S�U�L�R�F�H�S�W�L�Y�H �V�\�V�W�H�P �G�R�H�V �Q�R�W �V�X�I�I�L�F�H �W�R �P�D�L�Q�W�D�L�Q �V�S�D�W�L�D�O �R�U�L�H�Q�W�D�W�L�R�Q �D�Q�G �S�R�V�W�X�U�D�O �H�T�X�L�O�L�E�U�L�X�P�� �D�W �O�H�D�V�W �R�Q
�(�D�U�W�K ���*�L�O�O�L�Q�J�K�D�P �	 �3�U�H�Y�L�F���������� ���� �$�V �W�K�H �S�U�H�Y�L�R�X�V �H�[�D�P�S�O�H �D�O�U�H�D�G�\ �D�O�O�X�G�H�G�� �W�K�H�V�H �V�\�V�W�H�P�V �D�U�H �P�D�G�H �I�R�U
�D�Q�G �D�G�D�S�W�H�G �W�R �J�U�R�X�Q�G���E�D�V�H�G �P�R�Y�H�P�H�Q�W�� �Q�R�W �I�R�U �W�K�U�H�H���G�L�P�H�Q�V�L�R�Q�D�O �P�R�Y�H�P�H�Q�W �L�Q �I�O�L�J�K�W�� �7�K�L�V �F�D�Q �F�D�X�V�H
�P�L�V�P�D�W�F�K�H�V �E�H�W�Z�H�H�Q �G�L�I�I�H�U�H�Q�W �V�W�L�P�X�O�L �D�Q�G �O�H�D�G �W�R �V�S�D�W�L�D�O �G�L�V�R�U�L�H�Q�W�D�W�L�R�Q�� �,�W �L�V �D�O�V�R �L�P�S�R�U�W�D�Q�W �W�R �U�H�D�O�L�]�H
�W�K�D�W �Z�K�L�O�H �P�R�W�L�R�Q �S�H�U�F�H�S�W�L�R�Q �L�V �S�R�V�V�L�E�O�H �G�X�H �W�R �V�H�Q�V�R�U�\ �L�Q�W�H�J�U�D�W�L�R�Q�� �L�W �L�V �V�W�U�R�Q�J�O�\ �L�Q�I�O�X�H�Q�F�H�G �E�\ �W�K�H �E�U�D�L�Q�¶�V
�L�Q�W�H�U�S�U�H�W�D�W�L�R�Q�V �D�Q�G �D�V�V�X�P�S�W�L�R�Q�V �G�X�H �W�R �R�I�W�H�Q �L�Q�F�R�P�S�O�H�W�H �R�U �F�R�Q�I�O�L�F�W�L�Q�J �V�H�Q�V�R�U�\ �G�D�W�D��
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