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Finnish innovation

Tsense-OLED FLAT
The stylish and the most effective

way to make an energy efficient electric heating installation
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SPECIFICATIONS

• 16A, IP21
• Floor, room, dual, PWM, snow

melting
• Exxact, Elko, Merten, 

Impressivo, Jussi, Gira
compatible

• The best possible ecodesign
rating (40%)

• CE certified, Bluetooth



FI  NO  SE DE EN FI NO SE8080

The product complies with Regulation (EU) 2024/1103 for use with all types 
of heaters.

ECODESIGN REGULATION

This control has, at minimum, the following control functions: TW (Electronic room 
temperature control plus week timer) + F4 (Adaptive Start Control). 

It achieves an energy efficiency contribution of 48.4%/49.7% at minimum.

Stand-by<0,5 W.

RED 2014/53/EU, EN 60730-2-9, 2.4 GHz: max 10 dBm
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1. Connect the wires and fix the insert to the wallbox with two screws.
2. Push the frame and lock part in place and fix with two screws.
3. Push the dislay module into base part.

Turn ON the power from switchboard.
The thermostat automatically selects the heating mode. If a floor probe is 
connected at first start-up → floor mode. Otherwise room thermostat mode. 

INSTALLATION

INSTALLATION IS READY! 
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Removal of thermostat from wall box:
NOTICE! Before starting switch OFF the thermostat mains power from switchboard
1. Using screwdrivers, lift the display module (1) out of the frame as evenly as 

possible from the notches at the top and bottom edges of the module.
2. Unscrew the lock part screws and pull the plastic parts (2) out from insert (3)
3. Loosen or remove the screws on the insert and pull it out of the wall box (if

needed)

INSTALLATION

1 2 3
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Measured temperature
1. Activate the display by pushing ”+” 

or ”-” until the slider on the screen 
reaches the maximum value

BASIC USE

Temperature setpoint
1. Use ”+” and ”-” buttons to modify

the setpoint
2. Push both at the same time to 

accept the value or just wait for a 
timeout period (30-60s)

Comfort mode
selected

ECO mode

Call for heat
symbol

Push simultaneously
”-” and ”+” buttons to 
accept the set value
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USER INTERFACE
Measured temperature 

(screen saver)

Measured 
temperature 

(active)

Press both 
buttons to 

select 
Comfort 

mode and 
comfort 
setpoint

Press both 
buttons to 
select Eco 
mode and 

eco setpoint

Press both 
buttons to 
turn OFF

QR link to 
documents

Press both 
buttons to 
exit menu

Setpoint 
adjustment for 
active mode

MENU

App 
connection

Mode 
indication

Press both 
buttons to 
activate 1h 

boost and its 
setpoint

See Matter 
section of 

this manual

Error 
indication

Device 
starting up

Confirm 
saving
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If an installer or user wishes, he can access the advanced
functions with the free ecoControl app

SETTINGS EASILY WITH MOBILE PHONE

In Android phones app may ask your permission for Location
Services. Please allow them. The app does not collect the location
info but the use of Bluetooth requires that.
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USING THE PHONE APP WITH OLED FLAT THERMOSTAT

The device list gives thermostat’s basic
info: 

• Room name and ambient temperature
• Flash symbol Heating is ON
• Boost Raised temperature for 1h
• Eco Eco mode
• Auto User program enabled
• Com Comfort mode
• > Connect to thermostat

Touch the arrow to 
connect

Bluetooth symbol
indicates a successful
connection

Device list page functions:

• Settings (cogwheel) opens the cover page settings with language selection and unhiding the hidden
thermostats on cover page

• Refresh button scans the available thermostats and lists them so that last found one is added to end of the list
• Hide a device from the list by pressing and holding down the selected device
• Get support opens web-page with detailed thermostat manuals (internet connection is needed for this operation)
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USER PROGRAM

Select the green eco
hours for all desired
days

When ready Save the
progam

Push the ”+” 
button within 10s 
to accept saving.

No passwords
needed! 

2. Confirm the saving from thermostat. It 
can only be done locally for safety reasons.

User program is ready! Also set AUTO mode from settings!

1. Create a program and when
ready, save it.
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USER PROGRAM ON (AUTO)

Comfort hour of user 
program.

Eco hour of user 
program. 

Internal real time clock has a 5h backup. If a power shortage is longer, real time will be
corrupted. IF the user program is in AUTO mode the thermostat will use the comfort
setpoint until the next app connection, which automatically updates the clock. A corrupted
clock is indicated by displaying ERROR 10.

9
0
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IN CASE OF AN ERROR

The detected error is indicated on the thermostat on the 
display or with flashing leds and can also be read on the 
ecoControll Info page. Additionally you can generate a report 
on the thermostat to be sent by e-mail.

Error codes:
Floor sensor error 01
Overheating or missing
wireless sensor 02
Internal error 03
Real time clock error 10

Note!
The error code 10 for the real time clock will be removed 
from the info page at App connection as the time will be 
updated. Other error codes will remain on the info page until 
the cause of the error has been removed.

The detailed information in the report will help to provide 
remote customer support.

Data on App Info page
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MONITOR TEMPERATURE AND ENERGY COMSUPTION

Here you can open the thermostat settings

Temperature during the last 7 hours

Monitor the effect of the user program. The value gives you
a time that the heater has been ON in a day. E.g. 33% 
means 8h in a day. If you have 1000W heater the energy
consumption has been 8h*1kW=8kWh.
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SAVING THE SETTINGS

Push the ”+” 
button within 10s 
to accept saving.

No passwords
needed! 
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THERMOSTAT SETTINGS

Save settings on the screen as a preset and use them in 
other thermostats.

Give thermostat a descriptive name

Set the user program OFF or AUTO

Set air and floor minimum and maximum temperature limits

NOTICE: The Max Air temperature limit is used also in floor 
heating mode.

NOTICE: Power Max limit is used in all heating modes
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THERMOSTAT SETTINGS

You may calibrate the floor sensor and the room sensor

Set the brightness of the leds or display in standby (depending
on thermostat model)

Set the temperature for eco hours of user program

Set the temperature for external
control activated eco mode

Please notice that eco temp settings are valid only in Air, Floor
and Dual modes. In PWM mode the eco mode halves the PWM 
set value and in Snow Melting mode heating is switched OFF.
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THERMOSTAT SETTINGS

Select heating mode : Floor, Room, Dual, PWM, Snow melting
NOTE! The list will only show the available modes for your device

You may also use a competitor’s floor sensor probes. Supported
types are (@25°C) 2k, 10k, 12.5k, 15k, 33k.

You can replace the main temperature sensor with a 3rd party 
wireless IP65 remote sensor.

If a wireless eco-control is enabled, thermostats with the same
NETWORK KEY will share a single external setback switch.

Network key stores the address or ID for wireless eco-controls, 
wireless sensor and eco plug. 
NOTE! Each thermostat can only save and use one Network 
key at a time!

Network key fields are also used for locking the thermostat from
unauthorized users in public buildings.

Valve protection activates the relay once per week on Tuesday, 
including summer. This prevents the valves in water circulating
heating systems from jamming.
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SNOW MELTING

Snow melting uses floor sensor or Wireless sensor

Below this temperature thermostat doesn't heat

With the wireless sensor the thermostat is heating only in 
selected RH% area.

Setpoint limits for Snow Melting mode. Setpoint is selected
between these limits with the knob. Heating will be ON 
below the setpoint.

NOTE! The thermostat relay goes immedistely OFF when
eco mode is entered (because of the user program or the
external signal).
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Notice! The weather data related settings require eco plug SW 
version 70 or higher and also weather data support from it

Minimum snow melting temperature is selected (if applicable)

Setpoint knob range

Sensor cable calibration (weather data mode dependent)

Snow melting mode is selected

Sensor cable type (weather data mode dependent)

Wireless eco controls are activated and network key is used to pair
with eco plug
OFF: Weather data is not used
Limited: If temperature sensor is within the range (Min snow melting 
temp to knob setpoint) AND the weather data indicates a snowfall the 
heating is activated. Manual OFF and ON from eco plug overrides 
this logic.
Thermostat: Thermostat regulates temperature according to knob 
setpoint. If weather data indicates snowfall, heating goes full ON. 
Manual OFF and ON from eco plug overrides the logic. This mode is 
used to keep car ramp in stand-by temperature (e.g. -3C) to react 
fast to snowfall.
Wireless relay: Thermostat relay follows directly eco plug control 
(Green status -> ON, Red →OFF. Sensor cable is not used.

THERMOSTAT SETTINGS WITH eco plug WEATHER DATA
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WIRELESS TEMPERATURE SENSOR

You can replace the main sensor of the current mode by a 
wireless Tsense IP65 battery sensor (product code 2601002). 
It is very accurate and may be positioned better than a 
thermostat considering the temperature measurement. 
NOTE! The sensor and the heater have to in the same room
or space.

Turn Wireless temperature sensor ON in App

Copy the ID from the sticker on the bottom of the device to 
network key fields or scan the QR code. Save changes and 
exit the app.

Remove the plastic protector from battery.

Thermostat indicates a sensor error until it reads the first
value. This can take a minute or two.

You can check which thermostat the wireless sensor is 
connected to by shaking it vigorously. The connected 
thermostat will indicate an error for a moment.
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WIRELESS ECO CONTROLS

Thermostats will share wirelessly an external setback
signal if Receive wireless eco controls is ON.

Only thermostats with the same Network key share an 
external setback signal.

You can use any word as your secret Network key.

Receive wireless eco controls may take couple of 
minutes to propagate the signal through the whole
house.

NOTE! You can double the RF-range to a mobile phone
by turning this feature ON.
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PUBLIC SPACE LOCKING

Thermostat can be locked so that A. Buttons are not working
and B. It is not possible to change any parameters.

You need a special LOCK and UNLOCK code from the
supplier to do this operation.

Supplier needs a fresh REPORT from the thermostat to 
generate codes.

Codes are valid about 30 days and work only in the specified
thermostat unit.

Lock and unlock the settings by entering the code in Network 
key and Confirm network key fields. 

NOTE! Remember to save the settings.
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DISPLAY LOCK / UNLOCK WITH PIN CODE

When locked, user can neither
access the menu nor change the
set value with rotary knob or touch
button.

Thermostat is locked and unlocked
with the app using a PIN code
(currently 0914):

A - lockdown mode ON (or OFF)
B - enter the PIN code
C - push the Lock / Unlock button
D - save the settings before leaving
the page

A
B

C

D
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INVERTED RELAY OPERATION

Thermostat relay operates in normally open (NO) mode, 
but can be inverted to work in normally closed (NC) 
mode. The feature is useful e.g. when controlling normally 
open (NO) valve in wet underfloor heating system.

The inverted function can be enabled on settings page of 
the app, see the picture on left. Pls remember to save the 
changes!

NOTICE!

1. The inverted relay function is available starting from
version:

- Hardware is 4.0T (FLAT)
- Software V65 when the Hardware is V2.0 (OLED)
- Software V67 when the Hardware is V2.2 (OLED)

Version numbers can be found on INFO page of the app.

2. The relay contact is always open during the power
break! 



FI  NO  SE DE EN FI NO SE

OLED FLAT THERMOSTAT IN MATTER SYSTEMS

Tsense OLED FLAT thermostat can be connected to any Matter controller (like
Apple Home, Google Home, Amazon Alexa, Samsung SmartThings, Home 
Assistant, Ikea Dirigera) using Tsense BRIDGE. The OLED FLAT and the BRIDGE 
have to be paired first.

A. Manual pairing (keep Bridge and thermostat close to each other)

1. Put the OLED FLAT into pairing mode:
a. See the USER INTERFACE page (7) how to enter MATTER 

page
b. If not paired already (no bar above the up arrow) press shortly

both + and - button and the bar appears in full length and slowly
is getting shorter. This is the time window for the pairing.

2. On the Tsense BRIDGE, press and hold the button for about 1 
second and then release it (green LED lights up)

3. After couple of seconds the thermostat display will show the  pairing 
status (if the pairing was successful, a thick line will appear above 
the up-arrow sign)
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B.  App-assisted pairing
1. Open the ecoControl app and connect to the 

thermostat. Enter the settings page.
2. Scroll down to “Matter gateway key” field and scan 

the Tsense BRIDGE QR code in the Matter 
commissioning field 

3. Save the changes and exit 

C.  Unpairing
1. From the OLED FLAT user interface go to the

MATTER page and press and hold down both
buttons for 0.5 - 1 s to remove the pairing.

OR

2. Perform a factory reset to OLED FLAT in the
ecoControl app. This function also resets all other 
parameters to their default values.

OLED FLAT THERMOSTAT IN MATTER SYSTEMS
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QR CODE

Network key can easily be read from QR-code with the phone camera! The app writes
the code in both Network key fields automatically preventing typing errors.

Touch the camera symbol in App and point the phone camera towards QR code. If code
is read ok, accept it.

Finally you have to save settings as shown earlier.
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�Y� �U�G�D�W�D�H�Q�H���L�Q�G�L�N�H�U�H�U���V�Q�¡�I�D�O�O�����D�N�W�L�Y�H�U�H�V���R�S�S�Y�D�U�P�L�Q�J�H�Q�����0�D�Q�X�H�O�O���$�9���R�J��
�3�c���I�U�D���H�F�R �S�O�X�J�J�H�Q���R�Y�H�U�V�W�\�U�H�U���G�H�Q�Q�H���O�R�J�L�N�N�H�Q��

�7�H�U�P�R�V�W�D�W�P�R�G�X�V�����'�,�1���U�H�J�X�O�H�U�H�U���W�H�P�S�H�U�D�W�X�U�H�Q���L���K�H�Q�K�R�O�G���W�L�O��
�G�U�H�L�H�N�Q�D�S�S�H�Q�V���V�H�W�W�S�X�Q�N�W�����+�Y�L�V���Y� �U�G�D�W�D�H�Q�H���L�Q�G�L�N�H�U�H�U���V�Q�¡�I�D�O�O�����J�n�U��
�R�S�S�Y�D�U�P�L�Q�J�H�Q���S�n���I�X�O�O���V�W�\�U�N�H�����0�D�Q�X�H�O�O���$�9���R�J���3�c���I�U�D���H�F�R �S�O�X�J�J�H�Q��
�R�Y�H�U�V�W�\�U�H�U���O�R�J�L�N�N�H�Q�����'�H�Q�Q�H���P�R�G�X�V�H�Q���E�U�X�N�H�V���W�L�O���n���K�R�O�G�H���E�L�O�U�D�P�S�H�Q���S�n��
�V�W�D�Q�G�E�\���W�H�P�S�H�U�D�W�X�U�����I���H�N�V�����������ƒ�&�����I�R�U���n���U�H�D�J�H�U�H���U�D�V�N�W���S�n���V�Q�¡�I�D�O�O��

�7�U�n�G�O�¡�V�W���U�H�O�p�����'�,�1���W�H�U�P�R�V�W�D�W�U�H�O�p�H�W �I�¡�O�J�H�U���H�F�R �S�O�X�J�J�H�Q���G�L�U�H�N�W�H�����J�U�¡�Q�Q��
�V�W�D�W�X�V�����!���3�c�����U�¡�G���:���$�9�������6�H�Q�V�R�U�N�D�E�H�O���E�U�X�N�H�V���L�N�N�H��
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�'�X���N�D�Q���H�U�V�W�D�W�W�H���K�R�Y�H�G�V�H�Q�V�R�U�H�Q���L���J�M�H�O�G�H�Q�G�H���P�R�G�X�V���P�H�G���H�Q��
�W�U�n�G�O�¡�V���,�3�������E�D�W�W�H�U�L�V�H�Q�V�R�U�����7�V�H�Q�V�H �W�U�n�G�O�¡�V���,�3�������V�H�Q�V�R�U����
�S�U�R�G�X�N�W�Q�X�P�P�H�U�����������������������7�U�n�G�O�¡�V���V�H�Q�V�R�U���H�U���Y�H�O�G�L�J���Q�¡�\�D�N�W�L�J��
�R�J���N�D�Q���Q�R�H�Q���J�D�Q�J�H�U���S�O�D�V�V�H�U�H�V���E�H�G�U�H���H�Q�Q���H�Q���W�H�U�P�R�V�W�D�W���I�U�D��
�W�H�P�S�H�U�D�W�X�U�P�n�O�H�V�\�Q�V�S�X�Q�N�W�H�W�����0�(�5�.�����6�H�Q�V�R�U�H�Q���R�J��
�Y�D�U�P�H�D�S�S�D�U�D�W�H�W���P�n���Y� �U�H���L���V�D�P�P�H���U�R�P���H�O�O�H�U���S�O�D�V�V��

�6�H�W�W���W�U�n�G�O�¡�V���W�H�P�S�H�U�D�W�X�U�V�H�Q�V�R�U���W�L�O���2�1�����S�n�����L���D�S�S�H�Q��

�6�N�U�L�Y���R�J���E�H�N�U�H�I�W���H�Q���Q�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O���I�R�U���G�H�Q���W�U�n�G�O�¡�V�H��
�V�H�Q�V�R�U�H�Q�����'�X���I�L�Q�Q�H�U���H�Q���Q�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O���R�J���4�5���N�R�G�H���S�n��
�E�D�N�V�L�G�H�Q���D�Y���V�H�Q�V�R�U�H�Q��

�)�M�H�U�Q���R�J�V�n���S�O�D�V�W�E�H�V�N�\�W�W�H�U�H�Q���I�U�D���E�D�W�W�H�U�L�H�W��

�7�H�U�P�R�V�W�D�W�H�Q���Y�L�V�H�U���H�Q���I�H�L�O���W�L�O���G�H�Q���O�H�V�H�U���G�H�Q���I�¡�U�V�W�H���Y�H�U�G�L�H�Q����
�'�H�W�W�H���N�D�Q���W�D���H�W���P�L�Q�X�W�W���H�O�O�H�U���W�R��

�'�X���N�D�Q���V�H�Q�H�U�H���V�M�H�N�N�H���H�Q���V�D�P�P�H�Q�N�R�E�O�H�W���V�H�Q�V�R�U���Y�H�G���n���U�L�V�W�H��
�G�H�Q���K�D�U�G�W�����'�H�Q���V�D�P�P�H�Q�N�R�E�O�H�G�H���W�H�U�P�R�V�W�D�W�H�Q���Y�L�V�H�U���I�H�L�O���H�Q��
�V�W�X�Q�G���V�R�P���H�Q���L�Q�G�L�N�D�V�M�R�Q����
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�7�H�U�P�R�V�W�D�W�H�U���Y�L�O���G�H�O�H���H�W���H�N�V�W�H�U�Q�W���W�L�O�E�D�N�H�V�O�D�J�V�V�L�J�Q�D�O��
�W�U�n�G�O�¡�V�W���K�Y�L�V���‘�N�V���W�U�n�G�O�¡�V���U�H�N�N�H�Y�L�G�G�H���H�U���D�N�W�L�Y�H�U�W��

�%�D�U�H���W�H�U�P�R�V�W�D�W�H�U���P�H�G���V�D�P�P�H���
�Q�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O�
���G�H�O�H�U��
�H�W���H�N�V�W�H�U�Q�W���W�L�O�E�D�N�H�V�O�D�J�V�V�L�J�Q�D�O��

�'�X���N�D�Q���E�U�X�N�H���K�Y�L�O�N�H�W���V�R�P���K�H�O�V�W���S�D�V�V�R�U�G���V�R�P��
�Q�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O��

�7�U�n�G�O�¡�V�H���¡�N�R���V�L�J�Q�D�O�H�U���H�U���J�D�Q�V�N�H���W�U�H�J�H���R�J���G�H�W���N�D�Q���W�D��
�Q�R�H�Q���P�L�Q�X�W�W�H�U���n���R�Y�H�U�I�¡�U�H���H�W���V�L�J�Q�D�O���J�M�H�Q�Q�R�P���H�W���K�H�O�W��
�K�X�V��

�0�(�5�.�� �'�X���N�D�Q���G�R�E�O�H���5�)���R�P�U�n�G�H�W���W�L�O���H�Q���P�R�E�L�O�W�H�O�H�I�R�Q��
�Y�H�G���n���V�O�n���G�H�Q�Q�H���I�X�Q�N�V�M�R�Q�H�Q���S�n��
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�7�H�U�P�R�V�W�D�W�H�Q���N�D�Q���O�n�V�H�V���V�O�L�N���D�W�����$���G�X���L�N�N�H���N�D�Q���V�O�n���D�Y��
�W�H�U�P�R�V�W�D�W�H�Q���P�H�G���N�Q�R�W�W�H�Q���R�J�����%���G�H�W���L�N�N�H���H�U���P�X�O�L�J���n���H�Q�G�U�H��
�Q�R�H�Q���S�D�U�D�P�H�W�H�U�H��

�)�R�U���n���J�M�¡�U�H���G�H�W�W�H���P�n���G�X���E�H�V�W�L�O�O�H���O�n�V�H�� �R�J���R�S�S�O�n�V�Q�L�Q�J�V�N�R�G�H�U���I�U�D��
�O�H�Y�H�U�D�Q�G�¡�U�H�Q��

�/�H�Y�H�U�D�Q�G�¡�U�H�Q���W�U�H�Q�J�H�U���H�Q���U�D�S�S�R�U�W���I�U�D���W�H�U�P�R�V�W�D�W�H�Q���I�R�U���n���V�N�D�S�H��
�V�O�L�N�H���N�R�G�H�U��

�.�R�G�H�Q�H���J�M�H�O�G�H�U���L���F�D�����������G�D�J�H�U���R�J���N�X�Q���I�R�U���G�H�Q���V�S�H�V�L�I�L�N�N�H��
�W�H�U�P�R�V�W�D�W�H�Q��

�/�n�V�L�Q�J���R�J���R�S�S�O�n�V�L�Q�J���V�N�M�H�U���Y�H�G���n���V�N�U�L�Y�H���H�Q���N�R�G�H���L���I�H�O�W�H�Q�H��
�1�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O���R�J���%�H�N�U�H�I�W���Q�H�W�W�Y�H�U�N�V�Q�¡�N�N�H�O��
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�1�n�U���W�H�U�P�R�V�W�D�W�H�Q���H�U���O�n�V�W�����N�D�Q��
�E�U�X�N�H�U�H�Q���Y�H�U�N�H�Q���I�n���W�L�O�J�D�Q�J���W�L�O��
�P�H�Q�\�H�Q���H�O�O�H�U���H�Q�G�U�H���G�H�Q���L�Q�Q�V�W�L�O�W�H��
�Y�H�U�G�L�H�Q���P�H�G���G�U�H�L�H�N�Q�D�S�S�H�Q���H�O�O�H�U��
�E�H�U�¡�U�L�Q�J�V�N�Q�D�S�S�H�Q��

�7�H�U�P�R�V�W�D�W�H�Q���H�U���O�n�V�W���R�J �O�n�V�W���R�S�S��
�P�H�G���D�S�S�H�Q �P�H�G���H�Q���3�,�1���N�R�G�H ������������
�V�R�P���V�W�D�Q�G�D�U�G����

�$���� �O�n�V�H�P�R�G�X�V �3�c�����H�O�O�H�U �$�9��
�%���� �V�N�U�L�Y �L�Q�Q �3�,�1���N�R�G�H
�&���� �W�U�\�N�N �S�n �/�n�V �����/�n�V �R�S�S���N�Q�D�S�S�H�Q
�'���� �O�D�J�U�H���L�Q�Q�V�W�L�O�O�L�Q�J�H�Q�H���I�¡�U���G�X��
�I�R�U�O�D�W�H�U���V�L�G�H�Q
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�7�H�U�P�R�V�W�D�W�U�H�O�p �I�X�Q�J�H�U�H�U �L���Q�R�U�P�D�O�W �n�S�H�Q ���1�2�����P�R�G�X�V�����P�H�Q
�N�D�Q �L�Q�Y�H�U�W�H�U�H�V �I�R�U���n���I�X�Q�J�H�U�H �L���Q�R�U�P�D�O�W �O�X�N�N�H�W ���1�&�����P�R�G�X�V����
�)�X�Q�N�V�M�R�Q�H�Q���H�U���Q�\�W�W�L�J���I���H�N�V�����Y�H�G���V�W�\�U�L�Q�J���D�Y���Y�D�Q�Q�E�n�U�H�Q��
�J�X�O�Y�Y�D�U�P�H���P�H�G���Q�R�U�P�D�O�W���n�S�Q�H�����1�2�����Y�H�Q�W�L�O�H�U��

�'�H�Q �L�Q�Y�H�U�W�H�U�W�H �I�X�Q�N�V�M�R�Q�H�Q �N�D�Q �D�N�W�L�Y�H�U�H�V���S�n
�L�Q�Q�V�W�L�O�O�L�Q�J�V�V�L�G�H�Q �L���D�S�S�H�Q�����V�H���E�L�O�G�H�W �W�L�O �Y�H�Q�V�W�U�H�����+�X�V�N �n���O�D�J�U�H
�H�Q�G�U�L�Q�J�H�Q�H��

�0�(�5�.��

���� �'�H�Q���L�Q�Y�H�U�W�H�U�W�H���U�H�O�p�I�X�Q�N�V�M�R�Q�H�Q���H�U���W�L�O�J�M�H�Q�J�H�O�L�J���I�U�D��
�Y�H�U�V�M�R�Q��

�‡ �0�D�V�N�L�Q�Y�D�U�H���������7�����)�/�$�7��
�‡ �3�U�R�J�U�D�P�Y�D�U�H���9�������P�H�G���P�D�V�N�L�Q�Y�D�U�H�Q�������������2�/�(�'��
�‡ �3�U�R�J�U�D�P�Y�D�U�H���9�������P�H�G���P�D�V�N�L�Q�Y�D�U�H�Q�������������2�/�(�'��

�9�H�U�V�M�R�Q�V�Q�X�P�P�H�U���I�L�Q�Q�H�U���G�X���S�n���,�1�)�2���V�L�G�H�Q���W�L�O���D�S�S�H�Q��

�������5�H�O�p�N�R�Q�W�D�N�W�H�Q���H�U���D�O�O�W�L�G���n�S�H�Q���X�Q�G�H�U���V�W�U�¡�P�E�U�X�G�G�H�W��
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�7�V�H�Q�V�H���2�/�(�'���)�/�$�7���W�H�U�P�R�V�W�D�W�H�Q���N�D�Q���N�R�E�O�H�V���W�L�O���D�O�O�H���0�D�W�W�H�U���N�R�Q�W�U�R�O�O�H�U�H�����I�R�U���H�N�V�H�P�S�H�O��
�$�S�S�O�H���+�R�P�H�����*�R�R�J�O�H���+�R�P�H�����$�P�D�]�R�Q���$�O�H�[�D�����6�D�P�V�X�Q�J���6�P�D�U�W�7�K�L�Q�J�V�����+�R�P�H��
�$�V�V�L�V�W�D�Q�W�����,�N�H�D���'�L�U�L�J�H�U�D�����Y�H�G���K�M�H�O�S���D�Y���7�V�H�Q�V�H���%�5�,�'�*�(�����2�/�(�'���)�/�$�7���R�J���%�5�,�'�*�(���P�n��
�I�¡�U�V�W���S�D�U�H�V��

�$�� �0�D�Q�X�H�O�O���S�D�U�L�Q�J�����K�R�O�G���%�U�L�G�J�H���R�J���W�H�U�P�R�V�W�D�W�H�Q���Q� �U���K�Y�H�U�D�Q�G�U�H��

���� �6�H�W�W���2�/�(�'���)�/�$�7���L���S�D�U�L�Q�J�V�P�R�G�X�V��
�D�� �6�H���V�L�G�H�Q���%�5�8�.�(�5�*�5�(�1�6�(�6�1�,�7�7�����������I�R�U���L�Q�I�R�U�P�D�V�M�R�Q���R�P��

�K�Y�R�U�G�D�Q���G�X���I�n�U���W�L�O�J�D�Q�J���W�L�O���0�$�7�7�(�5���V�L�G�H�Q��
�E�� �+�Y�L�V���G�H�Q �L�N�N�H �D�O�O�H�U�H�G�H �H�U �S�D�U�H�W ���L�Q�J�H�Q���V�W�R�O�S�H���R�Y�H�U �R�S�S���S�L�O�H�Q������

�W�U�\�N�N �N�R�U�W �S�n �E�n�G�H �©���ª���R�J �©���ª���N�Q�D�S�S�H�Q�H�����V�n���Y�L�O �V�W�R�O�S�H�Q���Y�L�V�H�V �L��
�I�X�O�O �O�H�Q�J�G�H �R�J���V�D�N�W�H �E�O�L �N�R�U�W�H�U�H�����'�H�W�W�H���H�U���W�L�G�V�Y�L�Q�G�X�H�W���I�R�U���S�D�U�L�Q�J��

���� �3�n���7�V�H�Q�V�H���%�5�,�'�*�(���K�R�O�G�H�U���G�X���N�Q�D�S�S�H�Q���L�Q�Q�H���L���F�D���������V�H�N�X�Q�G���R�J��
�V�O�L�S�S�H�U���G�H�Q���G�H�U�H�W�W�H�U ���J�U�¡�Q�Q���/�(�'���O�\�V�H�U����

���� �(�W�W�H�U���Q�R�H�Q���V�H�N�X�Q�G�H�U���Y�L�O���W�H�U�P�R�V�W�D�W�G�L�V�S�O�D�\�H�W���Y�L�V�H���S�D�U�L�Q�J�V�V�W�D�W�X�V�H�Q��
���K�Y�L�V���S�D�U�L�Q�J�H�Q���Y�D�U���Y�H�O�O�\�N�N�H�W�����Y�L�O���H�Q���W�\�N�N���O�L�Q�M�H���Y�L�V�H�V���R�Y�H�U���R�S�S���S�L�O�H�Q����
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�)�X�Q�N�W�L�R�Q�H�U���S�n���V�L�G�D�Q���P�H�G���H�Q�K�H�W�V�O�L�V�W�D��

�‡ �,�Q�V�W�l�O�O�Q�L�Q�J�D�U ���N�X�J�J�K�M�X�O�����|�S�S�Q�D�U �L�Q�V�W�l�O�O�Q�L�Q�J�D�U�Q�D �S�n �V�W�D�U�W�V�L�G�D�Q�����Y�D�O �D�Y���V�S�U�n�N �R�F�K �n�W�H�U�V�W�l�O�O�Q�L�Q�J �D�Y���G�R�O�G�D �W�H�U�P�R�V�W�D�W�H�U
�I�U�n�Q �H�Q�K�H�W�V�O�L�V�W�D�Q

�‡ �8�S�S�G�D�W�H�U�D���N�Q�D�S�S�H�Q�X�S�S�G�D�W�H�U�D�U �H�Q�K�H�W�V�O�L�V�W�D�Q �R�F�K �O�l�J�J�H�U �W�L�O�O �G�H�Q �V�H�Q�D�V�W �K�L�W�W�D�G�H �W�H�U�P�R�V�W�D�W�H�Q �L���V�O�X�W�H�W �D�Y���O�L�V�W�D�Q
�‡ �'�|�O�M�H�Q���H�Q�K�H�W �I�U�n�Q �O�L�V�W�D�Q���J�H�Q�R�P �D�W�W �W�U�\�F�N�D �R�F�K���K�n�O�O�D���Q�H�G �G�H�Q �Y�D�O�G�D �H�Q�K�H�W�H�Q����
�‡ �+�M�l�O�S���N�Q�D�S�S�H�Q�|�S�S�Q�D�U �H�Q���Z�H�E�E�V�L�G�D �P�H�G �G�H�W�D�O�M�H�U�D�G�H �W�H�U�P�R�V�W�D�W�P�D�Q�X�D�O�H�U ���L�Q�W�H�U�Q�H�W�D�Q�V�O�X�W�Q�L�Q�J �N�U�l�Y�V �I�|�U���G�H�Q�Q�D �n�W�J�l�U�G��
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�9�l�O�M���G�H���J�U�|�Q�D���H�N�R��
�W�L�P�P�D�U�Q�D���I�|�U���D�O�O�D��
�|�Q�V�N�D�G�H���G�D�J�D�U

�1�l�U���G�X���l�U���N�O�D�U�����V�S�D�U�D��
�S�U�R�J�U�D�P�P�H�W

�7�U�\�F�N���S�n��
�N�Q�D�S�S�H�Q �´���´���L�Q�R�P
�������V�H�N�X�Q�G�H�U���I�|�U��
�D�W�W���J�R�G�N�l�Q�Q�D��
�V�S�D�U�D�Q�G�H�W��

�,�Q�J�D���O�|�V�H�Q�R�U�G��
�E�H�K�|�Y�V����

�������%�H�N�U�l�I�W�D���V�S�D�U�D�Q�G�H�W���I�U�n�Q���W�H�U�P�R�V�W�D�W�H�Q�����$�Y��
�V�l�N�H�U�K�H�W�V�V�N�l�O���N�D�Q �G�H�W�W�D���H�Q�G�D�V�W���J�|�U�D�V��
�O�R�N�D�O�W��

�9�H�F�N�R�S�U�R�J�U�D�P�P�H�W �l�U���N�O�D�U�W�����6�W�l�O�O���R�F�N�V�n���L�Q���$�8�7�2���O�l�J�H�W���I�U�n�Q���L�Q�V�W�l�O�O�Q�L�Q�J�D�U�Q�D��

�������6�N�D�S�D���H�W�W���S�U�R�J�U�D�P���R�F�K���V�S�D�U�D���G�H�W��
�Q�l�U���G�X���l�U���N�O�D�U��
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�.�R�P�I�R�U�W�W�L�P�P�H���I�|�U��
�D�Q�Y�l�Q�G�D�U�S�U�R�J�U�D�P��

�(�F�R���W�L�P�P�H���I�|�U��
�D�Q�Y�l�Q�G�D�U�S�U�R�J�U�D�P����

�'�H�Q �L�Q�W�H�U�Q�D �U�H�D�O�W�L�G�V�N�O�R�F�N�D�Q �K�D�U �H�Q �E�D�F�N�X�S �S�n �� �W�L�P�P�D�U�� �2�P �V�W�U�|�P�D�Y�E�U�R�W�W�H�W �Y�D�U�D�U �O�l�Q�J�U�H
�l�Q �V�n �N�R�P�P�H�U �U�H�D�O�W�L�G�H�Q �D�W�W �J�n �I�|�U�O�R�U�D�G���2�P �D�Q�Y�l�Q�G�D�U�S�U�R�J�U�D�P�P�H�W �l�U �L �$�8�7�2���O�l�J�H
�N�R�P�P�H�U �W�H�U�P�R�V�W�D�W�H�Q �D�W�W �D�Q�Y�l�Q�G�D �N�R�P�I�R�U�W�L�Q�V�W�l�O�O�Q�L�Q�J�H�Q �W�L�O�O�V �Q�l�V�W�D �D�S�S�D�Q�V�O�X�W�Q�L�Q�J�� �V�R�P
�D�X�W�R�P�D�W�L�V�N�W �X�S�S�G�D�W�H�U�D�U �N�O�R�F�N�D�Q�� �7�L�G�V�I�|�U�O�X�V�W�H�Q �L�Q�G�L�N�H�U�D�V �D�Y �G�L�V�S�O�D�\�H�Q �(�5�5�2�5 ������
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�,�Q�I�R�U�P�D�W�L�R�Q���R�P���I�H�O���L���D�S�S�H�Q

�(�7�7���)�(�/ �+�$�5���8�3�3�6�7�c�7�7

�$�Q�Y�l�Q�G�D�U�H�Q �N�D�Q �V�M�l�O�Y �D�Y�O�l�V�D �I�H�O�N�R�G�H�Q �R�F�K �V�N�D�S�D �H�Q
�5�D�S�S�R�U�W���V�R�P �V�H�G�D�Q���N�D�Q �V�N�L�F�N�D�V �W�L�O�O���S�U�R�G�X�N�W�V�X�S�S�R�U�W����
�5�D�S�S�R�U�W�H�Q �L�Q�Q�H�K�n�O�O�H�U �W�L�O�O�U�l�F�N�O�L�J�W �P�H�G���L�Q�I�R�U�P�D�W�L�R�Q���I�|�U���D�W�W
�O�|�V�D �S�U�R�E�O�H�P�H�W��

�)�H�O�N�R�G�H�U�Q�D��
�)�H�O���S�n���J�R�O�Y�V�H�Q�V�R�U�� ����
�g�Y�H�U�K�H�W�W�Q�L�Q�J�����W�U�n�G�O�|�V���V�H�Q�V�R�U���V�D�N�Q�D�V�� ����
�,�Q�W�H�U�Q�W���I�H�O�� ����
�.�D�O�H�Q�G�H�U�W�L�G�H�Q���l�U���L�Q�W�H���J�L�O�W�L�J�� ����

�7���H�[�����I�H�O�N�R�G �������L�Q�G�L�N�H�U�D�U �D�W�W �N�O�R�F�N�D�Q �I�|�U�O�R�U�D�W �V�L�Q��
�W�L�G�V�L�Q�V�W�l�O�O�Q�L�Q�J�����'�H�W���K�l�U �I�H�O�H�W �U�l�W�W�D�U �V�L�J���Y�L�G���X�S�S�N�R�S�S�O�L�Q�J �D�Y��
�D�S�S�H�Q��

�g�Y�U�L�J�D �I�H�O�N�R�G�H�U �I�|�U�V�Y�L�Q�Q�H�U �G�n �U�H�V�S�H�N�W�L�Y�H �I�H�O �l�U �n�W�J�l�U�G�D�W��
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�*�n �W�L�O�O���L�Q�V�W�l�O�O�Q�L�Q�J�D�U�Q�D

�6�H���W�H�P�S�H�U�D�W�X�U�H�Q �I�|�U���G�H���V�H�Q�D�V�W�H �����W�L�P�P�D�U�Q�D

�6�H���Y�H�F�N�R�S�U�R�J�U�D�P�P�H�W�V �L�Q�Y�H�U�N�D�Q�����´���´���Y�L�V�D�U �K�X�U �V�W�R�U �G�H�O���D�Y��
�G�D�J�H�Q �Y�l�U�P�H�Q �Y�D�U�L�W �S�n�V�O�D�J�H�Q�����´�������´���V�N�X�O�O�H �D�O�O�W�V�n �E�H�W�\�G�D �D�W�W
�Y�l�U�P�H�Q �Y�D�U�L�W �S�n�V�O�D�J�H�Q �X�Q�G�H�U�����K���D�Y���G�\�J�Q�H�W��
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�7�U�\�F�N���S�n��
�N�Q�D�S�S�H�Q �´���´���L�Q�R�P
�������V�H�N�X�Q�G�H�U���I�|�U��
�D�W�W���J�R�G�N�l�Q�Q�D��
�V�S�D�U�D�Q�G�H�W��

�,�Q�J�D���O�|�V�H�Q�R�U�G��
�E�H�K�|�Y�V����
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�g�Y�H�U�I�|�U �L�Q�V�W�l�O�O�Q�L�Q�J�D�U�Q�D �W�L�O�O���W�H�O�H�I�R�Q�H�Q ���6�D�Y�H �S�U�H�V�H�W�� �I�|�U���D�W�W
�V�H�G�D�Q���N�X�Q�Q�D �N�R�S�L�H�U�D �G�H�P ���&�K�R�R�V�H �S�U�H�V�H�W�� �W�L�O�O���D�Q�G�U�D
�W�H�U�P�R�V�W�D�W��

�*�H���H�W�W �Q�D�P�Q �n�W �S�U�R�G�X�N�W�H�Q

�9�H�F�N�R�S�U�R�J�U�D�P�P�H�W�V �O�l�J�H �l�U �D�Q�W�L�Q�J�H�Q �2�)�)���H�O�O�H�U �$�8�7�2

�6�W�l�O�O �L�Q���|�Y�U�H �R�F�K �Q�H�G�U�H �J�U�l�Q�V�Y�l�U�G�H�Q �I�|�U��
�L�Q�V�W�l�O�O�Q�L�Q�J�V�W�H�P�S�H�U�D�W�X�U�H�Q�����5�D�W�W�H�Q�V �L�Q�V�W�l�O�O�Q�L�Q�J �K�D�U �L�Q�J�H�Q �H�I�I�H�N�W
�X�W�D�Q�I�|�U �G�H�W�W�D �R�P�U�n�G�H��

�2�%�6���0�D�[���Y�l�U�G�H�W �I�|�U���U�X�P�V�W�H�P�S �J�l�O�O�H�U �l�Y�H�Q �I�|�U���J�R�O�Y�Y�l�U�P�H��
�2�%�6�����0�D�[���Y�l�U�G�H�W �I�|�U���(�I�I�H�N�W ���3�:�0�����J�l�O�O�H�U �L �D�O�O�D �O�l�J�H�Q����
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�.�D�O�L�E�U�H�U�D �J�L�Y�D�U�Q�D�����b�Y�H�Q �G�H�Q���W�U�n�G�O�|�V�D �V�H�Q�V�R�U�Q�����R�P���G�H�Q���l�U
�D�Q�V�O�X�W�H�Q��

�-�X�V�W�H�U�D���O�M�X�V�V�W�\�U�N�D�Q���S�n���/�(�'���L�Q�G�L�N�D�W�R�U�H�U�Q�D���H�O�O�H�U���S�n���V�N�l�U�P�H�Q

�9�l�O�M �W�H�P�S�H�U�D�W�X�U�V�l�Q�N�Q�L�Q�J �I�|�U���Y�H�F�N�R�S�U�R�J�U�D�P�P�H�W

�9�l�O�M �W�H�P�S�H�U�D�W�X�U �I�|�U �\�W�W�U�H �W�H�P�S�H�U�D�W�X�U�V�l�Q�N�Q�L�Q�J ���V�H�W�E�D�F�N���V�Z�L�W�F�K��

�2�%�6�����,�Q�V�W�l�O�O�Q�L�Q�J�D�U���I�|�U���H�N�R�W�H�P�S �l�U���H�Q�G�D�V�W���J�L�O�W�L�J�D���L���U�X�P�����J�R�O�Y���R�F�K��
�N�R�P�E�L���O�l�J�H�Q�����,���3�:�0���O�l�J�H���K�D�O�Y�H�U�D�U���H�N�R�O�l�J�H�W���3�:�0���L�Q�V�W�l�O�O�Q�L�Q�J�V��
�Y�l�U�G�H�W���R�F�K���L���V�Q�|�V�P�l�O�W�Q�L�Q�J�V�O�l�J�H�W���V�W�l�Q�J�V���X�S�S�Y�l�U�P�Q�L�Q�J�H�Q���$�9
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�9�l�O�M �O�l�J�H �����*�R�O�Y�����5�X�P�����.�R�P�E�L�����3�:�0 �6�Q�|�V�P�l�O�W�Q�L�Q�J
�2�%�6�����/�L�V�W�D�Q���Y�L�V�D�U���H�Q�G�D�V�W���G�H���W�L�O�O�J�l�Q�J�O�L�J�D���O�l�J�H�Q�D���I�|�U���G�L�Q���H�Q�K�H�W

�b�Y�H�Q���D�Q�G�U�D���W�L�O�O�Y�H�U�N�D�U�H�V���J�R�O�Y�J�L�Y�D�U�H���N�D�Q���D�Q�V�O�X�W�D�V�����6�H�Q�V�R�U�H�U���V�R�P��
�V�W�|�G�V�������#�����������N���������N�������������N���������N���������N��

�'�H�Q���S�U�L�P�l�U�D �J�L�Y�D�U�H�Q �N�D�Q �H�U�V�l�W�W�D�V �P�H�G���H�Q �W�U�n�G�O�|�V �,�3�������J�L�Y�D�U�H���I�U�n�Q
�W�U�H�G�M�H �S�D�U�W��

�'�n �H�F�R���O�l�J�H �D�N�W�L�Y�H�U�D�V �P�H�G���\�W�W�U�H �V�S�l�Q�Q�L�Q�J�V�V�L�J�Q�D�O�����N�D�Q �N�R�P�P�D�Q�G�R�W
�R�F�N�V�n �I�|�U�P�H�G�O�D�V �W�U�n�G�O�|�V�W �W�L�O�O���D�Q�G�U�D �W�H�U�P�R�V�W�D�W �P�H�G���V�D�P�P�D
�Q�l�W�Y�H�U�N�V�Q�\�F�N�H�O����

�1�l�W�Y�H�U�N�V�Q�\�F�N�H�O�Q �N�D�Q �Y�D�U�D �S�D�U�N�R�S�S�O�L�Q�J�V�N�R�G�H�Q �I�|�U���G�H�Q���W�U�n�G�O�|�V�D
�J�L�Y�D�U�H�Q �R�F�K �H�F�R �S�O�X�J���H�Q�K�H�W�H�Q �H�O�O�H�U �E�H�V�W�n �D�Y���H�W�W���H�J�H�W �O�|�V�H�Q�R�U�G��
�2�%�6�����9�D�U�M�H���W�H�U�P�R�V�W�D�W���N�D�Q���E�D�U�D���V�S�D�U�D���R�F�K���D�Q�Y�l�Q�G�D���H�Q��
�Q�l�W�Y�H�U�N�V�Q�\�F�N�H�O���n�W���J�n�Q�J�H�Q��

�1�l�W�Y�H�U�N�V�Q�\�F�N�H�O�I�l�O�W�H�Q���D�Q�Y�l�Q�G�V���R�F�N�V�n���I�|�U���D�W�W���O�n�V�D���W�H�U�P�R�V�W�D�W�H�Q���I�U�n�Q��
�R�E�H�K�|�U�L�J�D���D�Q�Y�l�Q�G�D�U�H���L���R�I�I�H�Q�W�O�L�J�D���E�\�J�J�Q�D�G�H�U��

�9�L�G���Y�D�W�W�H�Q�E�X�U�H�Q���Y�l�U�P�H���D�N�W�L�Y�H�U�D�U���9�H�Q�W�L�O�V�N�\�G�G�V�I�X�Q�N�W�L�R�Q�H�Q���Y�l�U�P�H�N�l�O�O�D�Q��
�I�|�U���H�Q���N�R�U�W���V�W�X�Q�G���Y�D�U�M�H���W�L�V�G�D�J�����l�Y�H�Q���X�Q�G�H�U���V�R�P�P�D�U�H�Q��
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�6�Q�|�V�P�l�O�W�Q�L�Q�J�V�I�X�Q�N�W�L�R�Q�H�Q �D�Q�Y�l�Q�G�H�U �J�R�O�Y�V�H�Q�V�R�U�Q �H�O�O�H�U �H�Q
�W�U�n�G�O�|�V �J�L�Y�D�U�H��

�1�l�U �W�H�P�S�H�U�D�W�X�U�H�Q �l�U �X�Q�G�H�U���G�H�Q�Q�D �J�U�l�Q�V �V�W�l�Q�J�V �Y�l�U�P�H�Q �D�Y
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