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1. Introduction to the 
Sector and the Job 
Role of a Broadband 
Technician 

TEL/N0111

Unit 1.1 - Introduction to Telecom Sector and Role of a 

Broadband Technician
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By the end of this module, the paricipants will be able to:

Key Learning Outcomes

1. Explain the importance of Telecom Sector.

2. Discuss the roles and responsibilities of a Broadband Technician.
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Fig1.1.4ADSLmodem

Cable modem

This allows the operators to deliver Internet (using broadband) at the same time allowing the users to

watch TV with a cable connection. Thespeed and transmission are subject to the quality of cable

used, modem, network and the number of users at a given time. Generally, the speeds are equivalent

or sometimes surpass the classic residential DSL.

Fibre

Fibre optic cables are used to carry data, which are carried by electric signals to light and sends them

to transparent glass fibres. These fibres transform or transfers the data at much higher speeds than

DSL or cable modems. The end user speed may fluctuate subject to the distance between the fibre

cables and the computer, and also how the service provider has set up the configurations of the

service. The fibres, which allow you to access broadband, can also be utilized for delivering voice

through VoIP and video services.

Wireless

When a device is connected to the Internet by short-range wireless is called Wireless Fidelity (Wi-Fi).

This allows movement to a limited range within a home or business, or can be used in many public

places through "hotspots".

A fixed wireless technology when connected with equipment that has a longer range can provide

cost-effective Internet service to remote areas.

Mobile service providers also provide mobile wireless broadband services to their customers,

although services as compared to a wired or fixed connection is slow.

Satellite

Substituting the wireless broadband is satellite service which is commonly used in remote or thinly

populated areas. The speed varies on few dynamics like the provider, service plan, etc. Extreme

weather conditions can be a major reason for disruption of satellite service. As compared to dial-up

connection speed is faster, however lower if compared to DSL and cable modem.
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Exercise

Short Answer Questions:

1. Explain the primary responsibilities of a Broadband Technician in deploying and maintaining

broadband networks.

2. List the key components found in broadband infrastructure and customer premises equipment

(CPE).

3. Compare and contrast at least two types of broadband connections and their advantages.

4. Why are network performance metrics such as latency and packet loss critical in ensuring

broadband service quality?

5. Describe the role of safety protocols and PPE in broadband installation and maintenance tasks.

Multiple Choice Questions (MCQs):

1. Which of the following is considered customer premises equipment (CPE)?

a) Fiber optic cables

b) DSL modem

c) Router switch in the central office

d) Fiber distribution hub

2. Which broadband connection type uses existing telephone lines for high-speed internet?
a) FTTH
b) DSL
c) Cable Internet
d) Fixed Wireless Access

3. Which of these metrics measures the delay between sending and receiving data in a network?
a) Bandwidth
b) Latency
c) Jitter
d) Packet loss

4. A Broadband Technician is configuring a router for a customer. Which skill is most critical?
a) Knowledge of fiber splicing
b) Customer service and troubleshooting skills
c) Ability to design network topologies
d) Programming network devices from scratch

5. Which PPE item is essential when handling fiber optic cables?
a) Safety gloves
b) Hard hat
c) Reflective vest
d) Ear plugs

Broadband Technician
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2. Lay Cable/System 
Wiring and Install 
Equipment at 
Customer Premises

TEL/N0111

Unit 2.1 - Cable and Connectors

Unit 2.2 - Cable Laying and Connectorisation

Unit 2.3 - Customer Premise Equipment 

Unit 2.4 - Equipment Installation Procedures 

Unit 2.5 - UPS and its Types

Unit 2.6 - Checking of Voltage, Current and Earthing 

Unit 2.7 - Checking and Testing Battery

Unit 2.8 - Installation and Repair of UPS 

Unit 2.9 - Basic Load Calculation

Unit 2.10 - UPS and Battery Compatibility

Unit 2.11 - Record Keeping and Documentation
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By the end of this module, the paricipants will be able to:

Key Learning Outcomes

1. Explain the types, specifications, and selection criteria of network cables and PoE devices.

2. Demonstrate the process of assessing site feasibility and selecting appropriate installation
locations.

3. Explain the functions, configurations, and troubleshooting methods for customer premise
equipment (CPE).

4. Demonstrate structured wiring installation, device configuration, and power management
techniques.

5. Explain post-installation site restoration, documentation, and customer communication
procedures.

6. Demonstrate proper cleanup, record-keeping, and customer sign-off processes.
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Unshielded Twisted Pair (UTP) Cable

UTP Cable has two undefended wires twisted around each other. Being cost effective this type of wire is

widely used for local-area networks (LANs) and telephone connections. The quality of UTP varies from

telephone wires to high-speed. To eliminate intrusion with neighboring pairs and other devices each

UTP cable is twisted with a different number of rotations per inch. The better the twisting, the higher

the transmission rate and cost/foot.

The following figures shows UTP cable:

Fig2.1.2: UTPCable

Shielded TWISted Pair (STP) Cable

STP has wiring of copper wherein each of the two copper wires are twisted and coated with insulating

coating and every pair of wire is individually shielded with foil that functions as a ground for the wires.

STP cabling is majorly used for Ethernet networks, specifically for fast data rate Ethernets.

Fig2.1.3: ShieldedTwistedPairCable

Coaxial Cable

Coaxial cabling consists of copper conductor surrounded by dielectric insulator which is surrounded by

braided metallic shield. Metallic shield is covered by layer of plastic which provides insulation between

metal shield and the conductor. It is helpful in blocking intrusion from outside.
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There are two types of coaxial cables:

1. Thick coaxial cable

2. Thin coaxial cable

Thick coaxial cable

The specification of thick coaxial cable is 10Base5. The number 5 signifies the length of the segment as

500meters. The outer plastic covering prevents the moisture to get in contact with the conductor;

because of this it is preferred for long-running lengths. These cables do not twist easily and is difficult to

mount.

Thin coaxial cable

The specification of thin coaxial cable is 10 Base2. The number 2 signifies the length of the segment as

200 meters. They are commonly used in school network.

Fig2.1.4: CoaxialCable

Fig2.1.5:ThickandThinCoaxialCable

Fibre Optical Cable

To prevent interference, any optical fibre has a glass core in center, surrounded by numerous coatings

of material for protection which is further topped with an outer layer of PVC jacket or insulating Teflon.

This is for sure an expensive method when compared to others available in the market, but it has

proven to be efficient in transmitting data in longer distances while ensuring good speed. This further in

helpful in video conferencing and different interactive facilities.

Fig2.1.6FibreOpticCable

Broadband Technician
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7. Insert the cables with a firm and steady pressure. Each wire at the end must reach the metal pin of

the connector.

8. The complete assembly of connector should reach RJ-45 slot. In order to fold these wires one can use

the teeth of the crimper.

We will discuss crimping further in coming sessions as well.

Fig2.2.9: Recordingthecolours

9. To check if the respective wire is crimped as desired, check the metal pins. If they are not raised on

the connector that means they are cut in the desired manner, if not then redo the same process.

10. Be sure to record the colour sequence of these wires on the sheet with the right sequence. Use the

portfolio-recording sheet for filling the colour sequence as revealed in below table. Hold the connector

in such a way that the metal contact pins are facing you and the locking clip are on the other side.

Record the wire colours from each end.

Fig2.2.9: RJ-45Crimper

11. For the other end of the cable, repeat steps 3 through 11.

Fig2.2.10: Re-recordingthecolours

12. Present your cable along with the table for the wire colour to your instructor for inspection and

clearance for testing using the cable tester.
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In broadband networks, diagnostic tools are essential for testing, troubleshooting, and ensuring optimal

performance. These tools help technicians detect faults, measure signal strength, and verify power

delivery without guesswork. Below is a structured list of commonly used diagnostic tools and

explanations of their safe handling and usage.

1. LAN Testers:

LAN testers are used to verify the integrity and connectivity of Ethernet cables. They check continuity,

wiring order, shorts, open circuits, and crosstalk.

2.3.6 Diagnostic Tools Used in Broadband Installation and 
Maintenance

Switch Router

It connects multiple networked devices
It  connects  multiple  switches  & their
respective networks.

It works on the data link layer of the OSI 
model

It works on the network layer of the OSI
model

It is used within a LAN It can be used in LAN or MAN

It cannot perform Network Address 
Translation

It can perform Network Address
Translation.

The switch takes a long time while making
complicated routing decisions

A router can take a routing decision much
faster

It provides security to ports only
It provides security measures to protect the 
complete network

It works in either half or full-duplex 
transmission mode

It works in the full-duplex transmission mode and 
per need can be changed to half-
duplex mode

It sends information in the form of Frames (for 
L2
switch) and the form of packets (for L3 switch)

It sends information in the form of data
packets

Switches can only work with the wired 
network

Routers can work with both wired &
wireless networks

Table 2.3.2 Switch vS. Router

Fig 2.3.9: LAN Tester
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Notes
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Scan the QR Code to watch the related videos

Difference between hub, router, and switch

https://www.youtube.com/watch?v=1z0ULvg_pW8
&ab_channel=PowerCertAnimatedVideos

How to install a router

https://youtu.be/dm4d2LZC2dk

https://www.youtube.com/watch?v=1z0ULvg_pW8&ab_channel=PowerCertAnimatedVideos
https://www.youtube.com/watch?v=1z0ULvg_pW8&ab_channel=PowerCertAnimatedVideos
https://youtu.be/dm4d2LZC2dk


By the end of this unit, the participants will be able to:

Modem Installation Process

Step 1: Ensure to check the following items before installing the modem:

67

1. Show how to conduct a site survey at customer premises to assess installation feasibility for PoE-

supported devices.

2. Show how to analyze the installation environment and select appropriate cables, connectors, and

PoE injectors/switches.

3. Demonstrate how to inspect indoor and outdoor cable routes to avoid electrical hazards and

interference sources.

4. Show how to verify that cable lengths remain within permissible limits for signal continuity and

PoE power transmission.

5. Demonstrate how to determine the correct placement of network equipment to ensure proper

signal coverage and power efficiency.

6. Demonstrate real-time fault clearance techniques to resolve connectivity or power issues during

installation.

2.4.1 Modem Installation 

UNIT 2.4: Equipment Installation Procedures

Unit Objectives

Fig 2.4.1: Items to be checked before installing modem

Step 2: Product Overview

It is important to check both front and rear panel.

Fig 2.4.2: Modem front panel

Broadband Technician
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Fig 2.4.3: Modem icon table

Rear Panel
Fig 2.4.4: Modem rear panel(sample)
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Fig 2.4.10: Icons on front panel of Netgearrouter

Fig 2.4.11: Light indications on router

Broadband Technician
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Step 5: Check the back of the wireless router

Fig 2.4.12: Rear panel of a router 

2.4.3 Networking Switches Installation

Standalone network units are preferred for home and small office setups, while rack mounted switches

are used for larger networks. In both setups, Cat5 or Cat6 Ethernet cables are used. Switches connect a

single Internet connection to multiple computers. Switches are mostly installed in the similar fashion

although their handling of network varies.

Steps for Installation

Step 1: Plug in the power supply.

Step 2: Connect the incoming network cable to the switch, preferably in the first slot. The incoming

cable from the modem will be considered in case of home and small office.

Step 3: Connect a Cat5 or Cat6 cable to another slot in the network switch. Attach the other end to a

computer that needs to be connected to the network.

Step 4: Repeat this process until all the computers are connected or all slots are filled.

Fig.2.4.13: Switches
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By the end of this unit, the participants will be able to:

Uninterruptible Power Supply (UPS) is powered by a battery that gets self-activated in events of power

cuts. UPS keeps the system running for a while providing time to the user to save data and eventually it

shuts down.

Modern-day UPSs come enabled with software that keeps power levels consistent and avoids

fluctuations, which can possibly harm the system and equipment.

UPS Types

UPS comes in lots of designs and in different varieties where each has its own diverse

characteristics or performance. The most common are as follows:

80

1. Describe the process of installing, replacing, and managing UPS systems to ensure a stable power

supply for network infrastructure.

2.5.1 UPS 

UNIT 2.5: UPS and Its Types

Unit Objectives

Fig 2.5.1: UPS types

UPS keeps monitoring the power supply and switches to battery power the moment system stops

receiving power from the electrical switch. Although there is some time lapse between the time, power

is interrupted to the time UPS gets started. Interactive UPS are sometimes referred to as a standby

power system. UPS is also categorized into:

Broadband Technician
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Parameters Offline UPS Online UPS

Operational 
Difference

The batteries of offline UPS 
are charged always. If the
power fails, the inverter 
motorizes the load.

Online UPS takes the incoming AC mains supply 
and converts it to DC, which feeds the battery 
and the load through the inverter. If the main 
supply fails, then the batteries feed the load 
through the inverter.

Voltage distortion More fluctuations lead to 
more offline UPS usage

Voltage alteration does not lessen the 
performance

Price They are cheaper These are costly

When to use If cost is a major
consideration and needs a 
lower operating 
temperature

If cost is a major consideration and needs a lower 
operating temperature

The following figure shows UPS connectivity:

Fig 2.5.2: Illustration showing UPS connectivity

Fig 2.5.3: Online UPS
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Step 2: Once the switch is turned the voltage across Phase and Neutral can be measured. Here the

reading is 240V.

Fig 2.6.4: Turn the multimeter knob

Step 3: Insert the black test probe and red test probe, in earth and in phase respectively, and measure.

Here the reading is 243V.

Fig 2.6.5: Connect black test probe to earth outlet

Step 4: Next, put the red probe and black probe in earth and neutral respectively, and measure. The

reading should never be more than 2V. Here the reading is 1V.

Fig 2.6.6: Red probe and black in earth and neutral respectively

Broadband Technician
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Scan the QR Code to watch the related videos

Use of Multimeter and revise electricity basics

https://www.youtube.com/watch?v=r_migcta_Is

https://www.youtube.com/watch?v=r_migcta_Is
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Fig 2.9.1: Examples 
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Along with this report provide all supporting documents to the 
complaint manager.

Test Your Reporting Skill

Broker name/Logo Customer Complaint Report

However, in case the complaint is not get resolved within two working days, the technician should
immediately report the same to his reporting manager.

Fig 2.11.4: Sample of a complaint form 

Along with this report provide all supporting documents to the complaint manager.
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Fill in the Blanks:
1. The maximum length for Ethernet cables like CAT5e or CAT6 is ______ meters to maintain

performance and power delivery.
2. The device that supplies power over the network cable is called a ______ injector or switch.
3. A common tool used to test continuity and signal strength in cables is a ______ tester.
4. The wiring standard that helps organize cabling from the Point of Presence (PoP) to customer

premises is called ______ cabling.
5. Proper routing and clipping of cables within customer premises should follow ______

guidelines to avoid interference and ensure safety.
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3. Configuring 
Equipment and 
Establishing Wireless 
Network Connectivity

TEL/N0112

Unit 3.1 - Network Topologies

Unit 3.2 - Establishing Connectivity

Unit 3.3 - Connectivity of CPE and End User Devices 

Unit 3.4 - Configuration Testing

Unit 3.5 - Comprehension and Interpretation of 

Technical Data

Unit 3.6 - Executing Speed Test and Analyze
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By the end of this module, the paricipants will be able to:

Key Learning Outcomes

1. Explain CPE configuration steps, network security, and integration with broadband and smart
home systems.

2. Demonstrate establishing and troubleshooting connectivity between CPE, service provider
networks, and end-user devices.

3. Explain the process of connecting CPE to the service provider gateway and end-user devices.

4. Demonstrate network diagnostics, troubleshooting, and performance optimization.
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Scan the QR Code to watch the related videos

Network Topology

https://www.youtube.com/watch?v=uSKdjjw5zow

https://www.youtube.com/watch?v=uSKdjjw5zow
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By the end of this unit, the participants will be able to:
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1. Demonstrate how to ping the service provider gateway and analyze response time for
troubleshooting.

2. Show how to analyze connectivity test results, including latency, throughput, and packet loss.

3. Show how to ping the CPE from an end-user device, analyze the response, and optimize network
settings for stability.

4. Demonstrate how to enable Quality of Service (QoS) settings to prioritize network traffic based
on user needs.

5. Demonstrate how to record CPE configuration settings, including network security configurations
and VPN/ILL setups.

6. Show how to document end-user device configurations, including IP allocation and firewall
settings.

7. Demonstrate how to record the pinging procedure and expected result parameters for
troubleshooting reference.

3.4.1 Verifying IP address in Windows 11 for Wi-Fi

UNIT 3.4: Configuration Testing

Unit Objectives

Fig 3.4.1: Steps to test TCP/IP configuration Windows 11

Once TCP/IP configuration is complete in windows 11, go for verifying the IP Address

3.4.2 Verifying IP address in Windows 11 for Ethernet

Once TCP/IP configuration is complete in windows 11, go for verifying the IP Address

Broadband Technician
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Scan the QR Code to watch the related videos

Interpreting Technical Data

https://www.youtube.com/watch?v=Hm6Urf8ng3M

https://www.youtube.com/watch?v=Hm6Urf8ng3M






160

Exercise

Short Answer Questions:

1. Explain how you can access the CPE settings using command-line or browser interface, and why

it is important to update default credentials.

2. What are VLAN and NAT configurations, and how do they affect network traffic management?

3. How does enabling IPv6 support improve network connectivity and future-proof the broadband

service?

4. Describe how Quality of Service (QoS) settings can enhance user experience in a home

broadband setup.

5. What steps would you take to perform Level 1 and Level 2 diagnostics for troubleshooting

connectivity issues?

Multiple-Choice Questions (MCQs):

1. Which of the following is a secure method to protect a Wi-Fi network from unauthorized access?

a) Using default passwords

b) Enabling MAC filtering and firewalls

c) Broadcasting the SSID openly

d) Disabling encryption settings

2. What is the primary purpose of using a VPN or Internet Lease Line (ILL) in home networks?

a) Increase Wi-Fi range

b) Provide secure communication over the internet

c) Reduce the number of connected devices

d) Automatically detect nearby networks

3. Which command is commonly used to test the connectivity between a device and the service

provider gateway?

a) tracert

b) ping

c) nslookup

d) Ipconfig

4. When integrating smart home devices with a broadband network, which of the following should

be prioritized?

a) Weak passwords to allow easy access

b) High throughput without considering security

c) Compatibility and secure network access settings

d) Disabling firewalls to increase connection speed

5. What does jitter in a network performance test indicate?

a) Stable connection with no fluctuation

b) Variations in packet delay affecting real-time applications

c) High download speed

d) Secure encryption settings

Participant Handbook
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Scan the QR Code to watch the related videos

How to perform speed test

https://www.youtube.com/watch?v=ad4tTK43VKc&ab_channel=Maxis

https://www.youtube.com/watch?v=ad4tTK43VKc&ab_channel=Maxis
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By the end of this module, the paricipants will be able to:

Key Learning Outcomes

1. Determine the methods used to diagnose and rectify wiring faults in wireless networks.

2. Explain the process of troubleshooting and repairing Wi-Fi backhaul equipment operating at 5
GHz.

3. Describe the procedures for troubleshooting and restoring Wi-Fi access points operating at 2.4
GHz.

4. Discuss the steps involved in carrying out documentation and restoring the worksite after wireless
network fault rectification.
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Let us take the sample escalation matrix format to understand it

4.1.2 Escalation Matrix Format

Fig4.1.1: Sampleof anescalationmatrix form
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Scan the QR Code to watch the related videos

What Is An Escalation Matrix? 

https://www.youtube.com/watch?v=opB5oOvB3cI
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o Give the customer record of the work performed

o As an additional measure, ensure the customer has the manual. In some cases, you may also
educate the customer about the steps performed to resolve the current issue and how to
present it from reoccurring.

o Share your contact details and encourage the customer to update you in case the same issue
arises.

Broadband Technician
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By the end of this unit, the participants will be able to:

Cables/connectors are under a relentless rotation of heating and cooling, expansion and contraction.

Whenever a switch is used or appliances are plugged in, usual result is that wire connections loosen

over time.

Electrical system has a lot of precautions against bad cabling or connections hazards, such as grounding

system, circuit breakers, and other standard protection. Yet, we can encounter sparking every time

there is a loose wire connection in system.

Here are some common cabling / connector issues with recommended solutions:

1. Loose cable connections at Switches and Outlets

Screw terminal connections at wall switches and outlets become loose. These areas get maximum

electric traffic, these are the first to be looked at. Loose wire connections at a switch, outlet, or light

fixture are often signaled by a buzzing or crackling sound or by a light fixture that flickers.

To address this situation, first turn off the power to the suspected wall switch, light fixture, or outlet.

Now remove the cover plate and use a flashlight to examine the screw terminals inside where the

cables are connected. If there are any loose cables, tighten the screw terminals.

If device is made with the push-in fittings, remove them and reconnect the cables to the screw

terminals on the device. If there are pass-through wire connections inside the box that are made with

connector, check these to ensure the cables are tightly joined together.

2. Wire Connections Made with Electrical Tape

When wires are joined together with electrical tape rather than a wire nut or other sanctioned

connector, there is a danger of a possible hazard. To address this situation, turn off the power to the

circuit and remove electrical tape from cables and clean them. After getting sure of amount of exposed

wire (about 3/4 inch), join the wires together with an approved connector.

If ends look damaged, remove the ends of wires and undress about 3/4 inch of insulation to make a

Proper Connection.

3. Two or More Wires Under One Screw Terminal

There could be a situation when two or more wires are held under a single screw terminal on a switch

or outlet. This can lead to distinct fire hazards. It is acceptable to have a single wire under each of the

two screw terminals on the side of an outlet or switch, but it is a code violation to have two wires

wedged under a single screw.
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1. Show how to replace faulty connectors and damaged cables.

2. Show how to take readings at splitter points and terminated cable ends.

3. Demonstrate how to rectify signal leakage, cable faults, and interference in a broadband
network.

4.3.1 Identify Faulty Cables/Connectors

UNIT 4.3: Identifying and Repairing Faulty Cables and Connectors

Unit Objectives

Broadband Technician
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Scan the QR Code to watch the related videos

Explaining Optical Time Domain Reflectometry (OTDR) Testing 
Method

https://www.youtube.com/watch?v=sDLci29nl-g



By the end of this unit, the participants will be able to:

The most significant elements in electronic products and system integration are;
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1. Explain broadband communication systems and signal transmission principles.

2. Describe signal loss, attenuation, and interference factors affecting network performance.

4.4.1 Need of EMI & EMC

UNIT 4.4: Electro Magnetic Interference (EMI) and Electro 
Magnetic Compatibility (EMC)

Unit Objectives

Electromagnetic 
Interference 

(EMI)

Electromagne
tic 

Compatibility 
(EMC)

Electromagne
tic 

Environmenta
l Effects (E3)

Fig.4.4.1:Elementsin electronicproductsandsystemintegration

By law, any product, before entering the market must comply with international EMC standards. These
standards are put into place to control and regulate the radiations which are emitted from every
electronic product.
All electronic products should be immune to electromagnetic intrusion some of which are Electrical Fast
Transients (EFT) and Electrostatic Discharge (ESD). The need for such is because these systems at times
may get exposed to extreme electromagnetic environments (lightning strikes or (EMP) electromagnetic
pulses) and they should be able to withstand the situation.
Both EMI and EMC are vital for product development companies across the world. Accurate guidelines
must be adhered to by manufacturers while designing the product, which will ensure clearance of the
product after EMI/EMC testing. Using EMI/EMC compliant components in the design have proven to be
beneficial for many manufacturers.
All the details should be taken into consideration right from the initial stage; else one will be waiting
time to meet such needs. The basic different between EMI/EMC are discussed as following. The
products under developments should always maintain specific military or industrial standards.
As mentioned, for all manufactured devices, EMI and EMC levels should always be verified by regular
testing.

Broadband Technician
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Electromagnetic Interference (EMI)

EM waves are radiated from mostly every device which can affect the working of the nearby wireless or

FR systems. This phenomenon is referred to as EMI. Thus, EMI levels should be maintained within the

limits to ensure the adjoining systems perform appropriately.

4.4.2 Electromagnetic Interference (EMI)

Fig 4.4.2: Electromagnetic interference

The electric noise produced by every device passes through cables, which can affect the working of

adjoining devices connected to the same electric system. This is termed as EMC levels, and these

should also be maintained within certain limits, for accurate functioning of the other systems.

4.4.3 Electromagnetic Compatibility (EMC)
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Scan the QR Code to watch the related videos

EMI - Electromagnetic Interference and EMC - Electromagnetic 
Compatibility Explained

https://www.youtube.com/watch?v=I88Qzdahn_o



By the end of this unit, the participants will be able to:
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1. Demonstrate the process of re-connectorization or crimping of cable pairs.

2. Show how to perform crimping and soldering techniques ensuring proper connectivity.

4.5.1 Crimping vs. Soldering

UNIT 4.5: Crimping and Soldering

Unit Objectives

These days a defective coaxial connection is attributed for reducing performance of digital systems like

Ethernet, Wi-Fi, and WLANs and also in high-end videos like DTV, SDTV and HDTV. In earlier days, an

improperly installed CCTV connector caused a 1dB or less loss on a CCTV system. But, in recent days, the

same bad connection can cause a 10dB loss on a 1GHz system.

Some essential factors which should be considered while establishing a coaxial connections and cable

assemblies will be discussed in this topic.

Right tools and skills are the most crucial aspects whether someone is using soldering or crimping

method for soldering.

Solder or crimp methods have proved to be more sustainable when it comes solid mechanical and

electrical connections such as installing contact between the connector's centre to the centre conductor

of the cable or assemblies which needs to preform over 1 GHz.

4.5.2 Soldering

The prime tools in use is a solder iron with low-wattage and with variety of IPS. To hold the work in right

place, installation is done by using a decent vise. Apart from this, only materials that are used are flux

and solder.

Fig 4.5.1: Soldering

This fabrication method is often considered the most labour intensive as it is a preferred method while

performing heavy duty tasks and is reliable in making connections and can be applied on cable with solid

or stranded center conductors.

Advantages for connectorization by solder method are as follows:

Fig 4.5.2: Joint after soldering 
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4.6.2 Problems in Router 

Table 4.6.2: Problems faced in router 
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By the end of this unit, the participants will be able to:
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1. Explain the working of diagnostic tools, including signal level meters (SLMs), Optical Time-Domain
Reflectometers (OTDRs), and AI-based troubleshooting tools.

2. Show how to access CPE software for diagnostics and troubleshooting.

3. Demonstrate how to perform CPE firmware updates, resets, and reconfigurations to restore
connectivity.

4. Show how to assist customers remotely using AI-driven diagnostic tools.

4.7.1 Diagnosing the Cable Modem

UNIT 4.7: Troubleshooting of CPE (Modem, Router, Switch)

Unit Objectives

On the front side of the modem, the status lights indicate the connection status between the modem

network and also the connection between the modem, a computer and the local network.

Fig 4.7.1: Front Panel
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In normal operation, the status lights provide the information as in the table below:

Light Flashing On

Power Startup diagnostics in progress. The cable modem is powered on.

Receive Downstream channel connection 
scan for receiving.

Connected downstream channel.

Send Upstream channel scan 

connection.

Connected upstream channel.

Online Network connection scan. Process of startup is complete.

PC/ Activity Receiving and communicating 

data.

Network device OR a computer is 

connected on the panel or either as USB 

or Ethernet connectors.

Standby No flashing of lights Once Standby button is on the Internet 

gets disconnected. If standby light is on,

the rest of the lights will be off.

Table 4.7.1: Status light information the table below

Back/Rear Panel

Fig 4.7.2: Rear Panel
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4.7.3 Troubleshooting using the Cable Modem Indicators

The most frequent and common problems while the modem is not connected to the cable modem 

network are:

Modem Light Status Problem Solution

Power OFF Show no power. Confirm the supply of power.

Flashing Normal operation has

been interrupted due

to error.

Reset the modem after

checking the coax cable.

Receive Flashing Searching for cable 

connection.

Check the cable connection

and try resetting the modem.

Table 4.7.3: Indicators on a cable modem
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Scan the QR Code to watch the related videos

Modem, Router, Switch, Hub and Access Point: What's the 
Difference?

https://www.youtube.com/watch?v=39zXmf61McI
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Table 4.8.1: Troubleshooting steps
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Fig.4.9.2: Speed Test screen 
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Fill in the Blanks :

1. A broadband fault characterized by fluctuating connection quality over time is called ______.

2. The tool that measures optical signal strength and distance to faults in fiber cables is called

______.

3. Performing a ______ test helps determine packet loss, latency, and throughput in a broadband

connection.

4. When replacing damaged cables or connectors, the process of properly attaching connectors is

called ______.

5. Documenting all readings, troubleshooting steps, and repairs in the system database ensures

______ and traceability.

Broadband Technician
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5. Follow Sustainable 
Practices in Telecom 
Infrastructure 
Installation

TEL/N9105

Unit 5.1- Environmental Sustainability and Waste 

Management in the Telecommunications 

Industry
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�x �Z�����Ç���o�����o�������}�u�‰�}�v���v�š�•���t���D���š���o�•���•�µ���Z�����•�����}�‰�‰���Œ�����v�������o�µ�u�]�v�µ�u���(�Œ�}�u���������o���•�U�����v�����•�š�����o���(�Œ�}�u��
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�����u���P�����U�������v�����}�v�š���u�]�v���š�����•�}�]�o�����v�����P�Œ�}�µ�v���Á���š���Œ�X

�x �Z���(�µ�Œ���]�•�Z�����o�������}�u�‰�}�v���v�š�•���t���&�µ�v���Ÿ�}�v�]�v�P���}�Œ���Œ���‰���]�Œ�����o�����Œ�����]�}���µ�v�]�š�•�U�����]�Œ���µ�]�š�����}���Œ���•�U�����v�����‰�}�Á���Œ��
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�Á�]�š�Z���v���Á���Œ���‰�Œ�}�š�}���}�o�•���v���š�Z���•�������Œ�������o���•�•�]�.���������•���^�(�µ�v���Ÿ�}�v���o���}���•�}�o���š���_�����v�������À���o�µ���š�������(�}�Œ���Œ���•���o�����}�Œ��
�Œ���µ�•���X

�d�Z�����.�Œ�•�š�����v�����u�}�•�š�����Œ�]�Ÿ�����o���•�š���P�����}�(�����r�Á���•�š�����u���v���P���u���v�š���]�•���]�����v�Ÿ�(�Ç�]�v�P���}���•�}�o���š���U�������u���P�����U���}�Œ���v�}�v�r
�(�µ�v���Ÿ�}�v���o�����‹�µ�]�‰�u���v�š�����µ�Œ�]�v�P���Œ�}�µ�Ÿ�v�����]�v�•�‰�����Ÿ�}�v�•�U���‰�Œ���À���v�Ÿ�À�����u���]�v�š���v���v�������•���Z�����µ�o���•�U���}�Œ���š�����Z�v�}�o�}�P�Ç��
�µ�‰�P�Œ�������•���~�(�}�Œ�����Æ���u�‰�o���U���Œ���‰�o�����]�v�P���ï�'�������•�����š�Œ���v�•�����]�À���Œ���•�š���Ÿ�}�v�•���Á�]�š�Z���ñ�'���µ�v�]�š�•�•�X

�<���Ç�������Ÿ�À�]�Ÿ���•���]�v���/�����v�Ÿ�.�����Ÿ�}�v�W

�^���P�Œ���P���Ÿ�}�v���W�Œ�}�����•�•�W��

�x �Z�����Ç���o�����o�����t���D���š���o�•���~���}�‰�‰���Œ�U�����o�µ�u�]�v�µ�u�U���•�š�����o�•���(�Œ�}�u���������o���•�U���(�Œ���u���•�U���Œ�����l�•�V���P�o���•�•���(�Œ�}�u���.�����Œ���}�‰�Ÿ����
���•�•���u���o�]���•�V���‰�o���•�Ÿ�����Z�}�µ�•�]�v�P�•�X

�x �, ���Ì���Œ���}�µ�•���t���>�������r�����]�������v�����o�]�š�Z�]�µ�u�r�]�}�v�������©���Œ�]���•�U���u���Œ���µ�Œ�Ç�r���}�v�š���]�v�]�v�P���•�Á�]�š���Z���•�U���W������
�~�‰�}�o�Ç���Z�o�}�Œ�]�v���š���������]�‰�Z���v�Ç�o�•�������‰�����]�š�}�Œ�•�X

�x �^�š�}�Œ�����•���P�Œ���P���š�������Á���•�š�����]�v�������•�]�P�v���š�����U���Á�����š�Z���Œ�r�‰�Œ�}�š�����š�������Ì�}�v���•�����š���š�Z�����•�]�š�����š�}���‰�Œ���À���v�š���Á���š���Œ��
�]�v�P�Œ���•�•�U�����}�Œ�Œ�}�•�]�}�v�U���}�Œ�����Z���u�]�����o���o�����l���P���X

�x �<�����‰�����]�P�]�š���o���Œ�����}�Œ���•���~�Á�]�š�Z���•���Œ�]���o���v�µ�u�����Œ�•�U�������š�����}�(���Œ���u�}�À���o�U�����}�v���]�Ÿ�}�v�•���(�}�Œ���������Z���]�š���u���š�}���(�����]�o�]�š���š����
�š�Œ�����������]�o�]�š�Ç�����v�������}�u�‰�o�]���v���������µ���]�š�•�X

���Æ���u�‰�o���W

���µ�Œ�]�v�P�������š���o�����}�u���š�}�Á���Œ���µ�‰�P�Œ�������U���í�î�����d�^���������]�v���š�•�����Œ�����Œ���u�}�À�����X���K�(���š�Z���•���U���ó�����Œ�����Œ���‰���]�Œ�����o���U���ï�����Œ���������Ç�}�v����
�Œ���‰���]�Œ�����v�����•���v�š���(�}�Œ���Œ�����Ç���o�]�v�P�U�����v�����î�����}�v�š���]�v�������©���Œ�Ç���•�Ç�•�š���u�•�����o���•�•�]�.���������•���Z���Ì���Œ���}�µ�•���Á���•�š�����Œ���‹�µ�]�Œ�]�v�P���•�‰�����]���o��
�Z���v���o�]�v�P�X

���Œ�}���������v�����d�����Z�v�]���]���v



�ï�î�í�ð

�R�� �t ���•�š�����D���v�]�(���•�š���&�}�Œ�u�W���>�]�•�š�•���š�Z�����Á���•�š�����š�Ç�‰���U���‹�µ���v�Ÿ�š�Ç�U���•�}�µ�Œ�����U�����v���������•�Ÿ�v���Ÿ�}�v�X

�R�� �,���v���}�À���Œ�������l�v�}�Á�o�����P���u���v�š�W���^�]�P�v�������Œ�������]�‰�š���(�Œ�}�u���š�Z�����Œ�����Ç���o���Œ���µ�‰�}�v�������o�]�À���Œ�Ç�X

�ð�X���W�Œ�}�����•�•�]�v�P�W���d�Z�����Œ�����Ç���o���Œ�����]�•�u���v�š�o���•�U���•���P�Œ���P���š���•�U�����v�����‰�Œ�}�����•�•���•���u���š���Œ�]���o�•���(�}�Œ���Œ�����}�À���Œ�Ç���}�(���u���š���o�•�U��
�‰�o���•�Ÿ���•�U�����v�����P�o���•�•�V���Z���Ì���Œ���}�µ�•���(�Œ�����Ÿ�}�v�•�����Œ�����š�Œ�����š�������]�v�����}�u�‰�o�]���v�������Á�]�š�Z�����v�À�]�Œ�}�v�u���v�š���o���v�}�Œ�u�•�X

�x �����©���Œ�Ç���^���(���š�Ç�W���>�������r�����]���������©���Œ�]���•�����Œ�����u�}�À�������Á�]�š�Z���o�]�L�]�v�P�����]���•���š�}�����À�}�]�����•�‰�]�o�o�•�V���o�]�š�Z�]�µ�u�r�]�}�v���‰�����l�•��
���Œ�����Z���v���o�������Á�]�š�Z���.�Œ���r�Œ���•�]�•�š���v�š���P�o�}�À���•�����v�����l���‰�š�����Á���Ç���(�Œ�}�u���Z�]�P�Z���š���u�‰���Œ���š�µ�Œ���•�X

���v�À�]�Œ�}�v�u���v�š���o���W�Œ�}�š�����Ÿ�}�v���D�����•�µ�Œ���•�W

�x ���o�����š�Œ�}�•�š���Ÿ�������]�•���Z���Œ�P�����~���^���•���W�Œ�}�š�����Ÿ�}�v�W�����]�Œ���µ�]�š�����}���Œ���•�����v�����•���v�•�]�Ÿ�À�������o�����š�Œ�}�v�]�����u�}���µ�o���•�����Œ����
�Z���v���o�������Á�]�š�Z�����v�Ÿ�r�•�š���Ÿ�����Á�Œ�]�•�š���•�š�Œ���‰�•�����v�����•�š�}�Œ�������]�v�����^���r�•���(���������P�•���š�}���‰�Œ���À���v�š�������u���P�����]�(���š�Z���Ç�����Œ����
�]�v�š���v���������(�}�Œ���Œ���µ�•���X

�x �����©���Œ�]���•�W���^�š�}�Œ�������µ�‰�Œ�]�P�Z�š���]�v�������]���r�Œ���•�]�•�š���v�š���š�Œ���Ç�•�V���•�‰�]�o�o�����}�v�š���]�v�u���v�š���‰���o�o���š�•�����Œ�����µ�•�������]�v�������•�����}�(���o�����l�•�X

�x �W�����•�����v�����D�}���µ�o���•�W���<���‰�š���]�v�����v�Ÿ�r�•�š���Ÿ�������}�v�š���]�v���Œ�•���š�}���‰�Œ���À���v�š���‰�Z�Ç�•�]�����o�����v�������o�����š�Œ�]�����o�������u���P���X

�/�v���]���–�•�����r�t���•�š�����~�D���v���P���u���v�š�•���Z�µ�o���•�U���î�ì�î�î���u���v�����š�����š�Z���š�����r�Á���•�š�������������]�•�‰�}�•�������}�(���}�v�o�Ç���š�Z�Œ�}�µ�P�Z��
���µ�š�Z�}�Œ�]�Ì�����U���Œ���P�]�•�š���Œ�������Œ�����Ç���o���Œ�•���š�}�����v�•�µ�Œ�����•���(�����‰�Œ�}�����•�•�]�v�P�����v�����Œ�����}�À���Œ�Ç���}�(���À���o�µ�����o�����u���š���Œ�]���o�•�X

�x �D���]�v�š���]�v���•�‰�]�o�o���Œ���•�‰�}�v�•�����l�]�š�•���v�����Œ���Z���Ì���Œ���}�µ�•���Á���•�š�������Œ�����•�X

�W�Œ�}�������µ�Œ�����(�}�Œ�����µ�š�Z�}�Œ�]�Ì���������]�•�‰�}�•���o�W

�x �, ���Ì���Œ���}�µ�•���À�•�X���E�}�v�r�, ���Ì���Œ���}�µ�•��� �̂��‰���Œ���Ÿ�}�v�W���, ���Ì���Œ���}�µ�•���Á���•�š�����]�•���‰�o�����������]�v���•�����o�����U���o�������o������
���}�v�š���]�v���Œ�•�����]�•�Ÿ�v���š���(�Œ�}�u���P���v���Œ���o���Œ�����Ç���o�����o�����Á���•�š�����š�}�����À�}�]�������Œ�}�•�•�r���}�v�š���u�]�v���Ÿ�}�v�X

�^�š�}�Œ���P�����W�Œ�����Ÿ�����•�W

�x �������o���•�W�����}�]�o�������v�����š�o�Ç�U���Ÿ�������Á�]�š�Z���Œ���µ�•�����o�����������o�����•�š�Œ���‰�•���~���À�}�]���]�v�P���u���š���o���Á�]�Œ�����Ÿ���•���š�Z���š�������v�����µ�š���]�v�š�}��
�]�v�•�µ�o���Ÿ�}�v�•�X

�î�X���,���v���o�]�v�P�����v�����^�š�}�Œ���P��

�W�Œ�}�‰���Œ���Z���v���o�]�v�P�����v�����•�š�}�Œ���P�����‰�Œ���À���v�š�����v�À�]�Œ�}�v�u���v�š���o�����}�v�š���u�]�v���Ÿ�}�v�U���‰�Œ�}�š�����š���Á�}�Œ�l���Œ���Z�����o�š�Z�U�����v�����u���]�v�š���]�v��
�š�Z�����Œ�����Ç���o�����]�o�]�š�Ç���}�(�����}�u�‰�}�v���v�š�•�X

�x �^�š�}�Œ�������o�o�����r�Á���•�š�����]�v���À���v�Ÿ�o���š�����U�����}�À���Œ�������•�š�}�Œ���P�����•�Z�����•���Á�]�š�Z���]�u�‰���Œ�u�������o�����G�}�}�Œ�]�v�P���š�}���‰�Œ���À���v�š���•�}�]�o��
���}�v�š���u�]�v���Ÿ�}�v�X

�î�X�����}���µ�u���v�š���Ÿ�}�v�W

�x �W���Œ�•�}�v���o���W�Œ�}�š�����Ÿ�À�������‹�µ�]�‰�u���v�š���~�W�W���•�W���d�����Z�v�]���]���v�•���u�µ�•�š���Á�����Œ���]�v�•�µ�o���š�������P�o�}�À���•�U���•���(���š�Ç���P�o���•�•���•�U��
���v�����v���Á�Z���v���Z���v���o�]�v�P�����µ�•�š�Ç���}�Œ�����Z���u�]�����o�o�Ç���š�Œ�����š���������}���Œ���•���v�����µ�•�š���u���•�l�•���}�Œ���Œ���•�‰�]�Œ���š�}�Œ�•�X

�,���v���o�]�v�P���'�µ�]�����o�]�v���•�W

�í�X���^���o�����Ÿ�}�v���}�(���Z�����Ç���o���Œ�W���s���Œ�]�(�Ç���Œ�����Ç���o���Œ�–�•���Œ���P�]�•�š�Œ���Ÿ�}�v���Á�]�š�Z���š�Z���������v�š�Œ���o���W�}�o�o�µ�Ÿ�}�v�����}�v�š�Œ�}�o�����}���Œ����
�~���W�����•���}�Œ���^�š���š�����W�}�o�o�µ�Ÿ�}�v�����}�v�š�Œ�}�o�����}���Œ�����~�^�W�����•�X

�ï�X�����µ�š�Z�}�Œ�]�Ì���������]�•�‰�}�•���o�����v�����Z�����Ç���o�]�v�P

�R�� �d�Œ���v�•�‰�}�Œ�š�����µ�š�Z�}�Œ�]�Ì���Ÿ�}�v�W�����}�v�.�Œ�u�•���š�Z�����š�Œ���v�•�‰�}�Œ�š���Œ���]�•���o�]�����v�•�������š�}���Z���v���o�����Z���Ì���Œ���}�µ�•�l���r
�Á���•�š���X

�ï�X���d�Œ���v�•�‰�}�Œ�š���Ÿ�}�v�W���h�•�������o�}�•�����U���o�������o�������š�Œ���v�•�‰�}�Œ�š���À���Z�]���o���•���š�}���‰�Œ���À���v�š���Á���•�š�����o�}�•�•���}�Œ���•�‰�]�o�o���P�������v���Œ�}�µ�š���X

�ñ�X�������Œ�Ÿ�.�����Ÿ�}�v�W���K���š���]�v�����������Œ�Ÿ�.�����š�����}�(���Z�����Ç���o�]�v�P���}�Œ�����]�•�‰�}�•���o���(�Œ�}�u���š�Z�����Œ�����Ç���o���Œ�U�����}�v�.�Œ�u�]�v�P���.�v���o��
�‰�Œ�}�����•�•�]�v�P�X

���Œ�}���������v�����d�����Z�v�]���]���v



�ï�î�í�ñ

���}�u�‰�o�]���v���������v�����Z���‰�}�Œ�Ÿ�v�P�W

�x ���� �š���]�o�•���}�(�����µ�š�Z�}�Œ�]�Ì�������Œ�����Ç���o���Œ�•���µ�•�����X

�x �s�}�o�µ�u�����Œ�����Ç���o�������}�Œ���Œ���(�µ�Œ���]�•�Z�����X

�^�}�u�����š���o�����}�u���}�‰���Œ���š�}�Œ�•���u���]�v�š���]�v���]�v�r�Z�}�µ�•�����Œ���(�µ�Œ���]�•�Z�u���v�š�������v�š���Œ�•���Á�Z���Œ�����(�µ�v���Ÿ�}�v���o�����}�u�‰�}�v���v�š�•���(�Œ�}�u��
�� �����}�u�u�]�•�•�]�}�v���� ���•�]�š���•�����Œ�����š���•�š���� �U���Œ���‰���]�Œ�����U�����v�����Œ�������‰�o�}�Ç���� ���š�}���}�š�Z���Œ���v���š�Á�}�Œ�l���o�}�����Ÿ�}�v�•�X
���Æ���u�‰�o���W���W�}�Á���Œ���•�µ�‰�‰�o�Ç���u�}���µ�o���•���Œ���u�}�À�������(�Œ�}�u���µ�Œ�����v���ð�'���•�]�š���•�����Œ�����Œ���(�µ�Œ���]�•�Z���������v�����Œ���µ�•�������]�v���Œ�µ�Œ���o���î�'�l�ï�'��
�š�}�Á���Œ�•�X

�Z���(�µ�Œ���]�•�Z�u���v�š���W�Œ�}�P�Œ���u�•�W��

���v�v�µ���o�����W�Z���~���Æ�š���v���������W�Œ�}���µ�����Œ���Z���•�‰�}�v�•�]���]�o�]�š�Ç�•�����}�u�‰�o�]���v�������Œ���‰�}�Œ�š�•���u�µ�•�š���������•�µ���u�]�©�������š�}���š�Z�������W�����U��
�����š���]�o�]�v�P�W

�x �Y�µ���v�Ÿ�š�Ç���}�(�����r�Á���•�š�����P���v���Œ���š�����X

�d�}���������Œ���•�•���š�Z���•�����Œ�]�•�l�•�U���š���o�����}�u�����}�u�‰���v�]���•���u�µ�•�š���]�v�š���P�Œ���š�����/�^�K���ð�ñ�ì�ì�í���K�����µ�‰���Ÿ�}�v���o���,�����o�š�Z�����v�����^���(���š�Ç��
�D���v���P���u���v�š��� �̂Ç�•�š���u���‰�Œ�]�v���]�‰�o���•���]�v�š�}�����o�o�����r�Á���•�š�����Z���v���o�]�v�P�U���•�š�}�Œ���P���U�����v�������]�•�‰�}�•���o���‰�Œ�}�����•�•���•�X

�í�X���Z�]�•�l�������š���P�}�Œ�]���•���]�v���d���o�����}�u�����r�t���•�š�����,���v���o�]�v�P

�R�� �D���v�µ���o���Z���v���o�]�v�P���]�v�i�µ�Œ�]���•���(�Œ�}�u���o�]�L�]�v�P���Z�����À�Ç�������©���Œ�]���•�U�����d�^���������]�v���š�•�U���}�Œ���������o�����Œ�����o�•�X

�R�� �^�Z���Œ�‰�������P���•���}�v�����]�•�u���v�š�o�������Œ�����l�•�U�����µ�š���������o���•�U���}�Œ�����Œ�}�l���v�����]�Œ���µ�]�š�����}���Œ���•�X

�R�� �d�Œ�]�‰���Z���Ì���Œ���•���(�Œ�}�u���o�}�}�•�����������o���•���}�Œ���•�š�����l�������u���š���Œ�]���o�•���]�v���Á�}�Œ�l�����Œ�����•�X

�R�� �^�µ�o�(�µ�Œ�]���������]�����]�v���o�������r�����]���������©���Œ�]���•�����v�����‰�}�š���v�Ÿ���o���o�����l�•���(�Œ�}�u���o�]�š�Z�]�µ�u�r�]�}�v�������o�o�•�X

�R�� �d�}�Æ�]�����(�µ�u���•���Œ���o�����•���������µ�Œ�]�v�P���•�}�o�����Œ���Œ���u�}�À���o���}�Œ���š�Z���Œ�u���o���‰�Œ�}�����•�•�]�v�P�X

�x ���o�����š�Œ�]�����o���,���Ì���Œ���•

�R�� �Z���•�]���µ���o���À�}�o�š���P�����]�v�������‰�����]�š�}�Œ�•�U�����À���v�����L���Œ�����‹�µ�]�‰�u���v�š���]�•���‰�}�Á���Œ���������}�Á�v�X

�x ���Z���u�]�����o���,���Ì���Œ���•

�R�� �>�������U���u���Œ���µ�Œ�Ç�U���������u�]�µ�u���]�v���•�}�o�����Œ�U���•�Á�]�š���Z���•�U�����v�����W���������}�u�‰�}�v���v�š�•�X

�x �W�Z�Ç�•�]�����o���,���Ì���Œ���•

�,���v���o�]�v�P�����r�Á���•�š�����]�v���š�Z�����š���o�����}�u���•�����š�}�Œ���‰�Œ���•���v�š�•���µ�v�]�‹�µ�����}�����µ�‰���Ÿ�}�v���o���Z���Ì���Œ���•�����µ�����š�}���š�Z�����•�]�Ì���U�����}�u�‰�o���Æ�]�š�Ç�U��
���v�������}�u�‰�}�•�]�Ÿ�}�v���}�(���š���o�����}�u�����‹�µ�]�‰�u���v�š�X���/�v���������]�Ÿ�}�v���š�}���•�š���v�����Œ�����Á�}�Œ�l�‰�o���������•���(���š�Ç�����}�v�����Œ�v�•�U���š�����Z�v�]���]���v�•��
�(�����������Z���u�]�����o�����Æ�‰�}�•�µ�Œ���U�����o�����š�Œ�]�����o���Œ�]�•�l�•�U�����Œ�P�}�v�}�u�]�����•�š�Œ���]�v�U�����v�����.�Œ�����Z���Ì���Œ���•���Á�Z���v���Á�}�Œ�l�]�v�P���Á�]�š�Z���}���•�}�o���š����
�����©���Œ�]���•�U���Z�]�P�Z�r�À�}�o�š���P�����‰�}�Á���Œ���µ�v�]�š�•�U�����v���������o�]�����š�������o�����š�Œ�}�v�]�������}�u�‰�}�v���v�š�•�X

�R�� �^�š���Ÿ�������]�•���Z���Œ�P���������u���P�����Á�Z���v���Z���v���o�]�v�P���•���v�•�]�Ÿ�À�������}���Œ���•���Á�]�š�Z�}�µ�š���‰�Œ�}�‰���Œ���P�Œ�}�µ�v���]�v�P�X

�R�� ���Œ�����G���•�Z���Œ�]�•�l�•�����µ�Œ�]�v�P�����]�•�u���v�š�o�]�v�P���}�(���o�]�À�����}�Œ���]�u�‰�Œ�}�‰���Œ�o�Ç���������}�u�u�]�•�•�]�}�v���������‹�µ�]�‰�u���v�š�X

�R�� �W�}�o�Ç���Œ�}�u�]�v���š�������G���u�����Œ���š���Œ�����v�š�•���~�W�������•�•���(�Œ�}�u���‰�o���•�Ÿ���������•�]�v�P�•�X

�x ���Œ�P�}�v�}�u�]�����,���Ì���Œ���•

�R�� �^�š�Œ���]�v���]�v�i�µ�Œ�]���•���(�Œ�}�u�����Á�l�Á���Œ�����‰�}�•�š�µ�Œ���•���Á�Z���v���Á�}�Œ�l�]�v�P���]�v�•�]�������Ÿ�P�Z�š���Œ�����l�����v���o�}�•�µ�Œ���•�X

�R�� �Z���‰���Ÿ�Ÿ�À�����u�}�Ÿ�}�v���]�v�i�µ�Œ�]���•���(�Œ�}�u���µ�v�•���Œ���Á�]�v�P�U�����µ�«�v�P�U���}�Œ���•�š�Œ�]�‰�‰�]�v�P���������o���•�X

�ñ�X�í�X�ñ���K�����µ�‰���Ÿ�}�v���o���^���(���š�Ç���]�v�����v�À�]�Œ�}�v�u���v�š���o���W�Œ�����Ÿ�����•���(�}�Œ���d���o�����}�u��
���r�t���•�š�����D���v���P���u���v�š

�W���Œ�Ÿ���]�‰���v�š���,���v�����}�}�l
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�x �&�]�Œ�������v�������Æ�‰�o�}�•�]�}�v���,���Ì���Œ���•

�R�� �������µ�u�µ�o���š���������µ�•�š���]�v�����‹�µ�]�‰�u���v�š���Œ�}�}�u�•�������v�����������}�u���µ�•�Ÿ���o�����]�v�������Œ�š���]�v�����}�v���]�Ÿ�}�v�•�X

�î�X�����W���Œ�•�}�v���o���W�Œ�}�š�����Ÿ�À�������‹�µ�]�‰�u���v�š���~�W�W���•���(�}�Œ���d���o�����}�u�����r�t���•�š�����K�‰���Œ���Ÿ�}�v�•

�d���o�����}�u���•���(���š�Ç���‰�Œ�}�š�}���}�o�•���u���v�����š�����š�Z�����µ�•�����}�(���•�‰�����]���o�]�Ì�������W�W���������•�������}�v���š�Z�����š���•�l�����v�����Z���Ì���Œ�����š�Ç�‰���W

�R�� �K�À���Œ�Z�����š�������o�]�š�Z�]�µ�u�r�]�}�v�������©���Œ�]���•�������v���]�P�v�]�š�����]�(�������u���P�����X

�,���Ì���Œ�����d�Ç�‰���� �W�W�����Z���‹�µ�]�Œ���u���v�š �� �W�µ�Œ�‰�}�•����

���o�����š�Œ�]�����o�� �/�v�•�µ�o���š�������P�o�}�À���•�U�����]���o�����š�Œ�]�������}�}�š�•��
�W�Œ���À���v�š�����o�����š�Œ�]�����o���•�Z�}���l�•�����µ�Œ�]�v�P���o�]�À����
���}�u�‰�}�v���v�š���Z���v���o�]�v�P��

���Z���u�]�����o���~�����©���Œ�]���•�U��
�W���������Z���u�]�����o�•�•��

�����]���r�Œ���•�]�•�š���v�š�����‰�Œ�}�v�•�U���(���������•�Z�]���o���•�U��
���Z���u�]�����o�r�Œ���•�]�•�š���v�š���P�o�}�À���• ��

�W�Œ�}�š�����š�����P���]�v�•�š�����}�Œ�Œ�}�•�]�À�����•�‰�]�o�o�•�����v����
�•�‰�o���•�Z���•��

���µ�•�š�����v�����W���Œ�Ÿ���µ�o���š����
�D���©���Œ��

�Z���•�‰�]�Œ���š�}�Œ�•���~�E�õ�ñ���}�Œ���Z�]�P�Z���Œ�•�U���•���(���š�Ç��
�P�}�P�P�o���•��

�W�Œ���À���v�š���]�v�Z���o���Ÿ�}�v���}�(���Z���Œ�u�(�µ�o���‰���Œ�Ÿ���o���•��
�(�Œ�}�u�����}���Œ���•�����v�����]�v�•�µ�o���Ÿ�}�v ��

�D�����Z���v�]�����o���l���^�Z���Œ�‰��
�K���i�����š�•

��
���µ�š�r�Œ���•�]�•�š���v�š���P�o�}�À���•�U���•���(���š�Ç���•�Z�}���•

��
�W�Œ���À���v�š�����µ�š�•�����v�����‰�µ�v���š�µ�Œ�����Á�}�µ�v���•

��

�&�]�Œ�����l�����Æ�‰�o�}�•�]�}�v
��

�&�o���u���r�Œ���•�]�•�š���v�š�����}�À���Œ���o�o�•�U���.�Œ����
���o���v�l���š�•���v�����Œ���Ç

��

�D�]�v�]�u�]�Ì�������µ�Œ�v���]�v�i�µ�Œ�]���•���(�Œ�}�u�������©���Œ�Ç��
�.�Œ���•

��

��

�x ���}�v�š���]�v���Á�]�š�Z�������•�}�Œ�����v�š���‰�����•���}�Œ���v���µ�š�Œ���o�]�Ì�]�v�P�����P���v�š�•�X

�d�Œ���]�v�]�v�P���•�Z�}�µ�o�������������}�v���µ���š���������v�v�µ���o�o�Ç�U���Á�]�š�Z���Œ���(�Œ���•�Z���Œ���•���•�•�]�}�v�•���Á�Z���v���À���Œ���‰�Œ�}�������µ�Œ���•�����Z���v�P�����}�Œ���v���Á��
�Z���Ì���Œ���•�����Œ�����]�v�š�Œ�}���µ�������X

�x �D���š���Œ�]���o���,���Ì���Œ���•�����Á���Œ���v���•�•���v���h�v�����Œ�•�š���v���]�v�P���š�Z�����š�}�Æ�]���]�š�Ç���}�(���o�������U���u���Œ���µ�Œ�Ç�U���������u�]�µ�u�U�����v����
�����]���•�X

�x �&�]�Œ�����^���(���š�Ç���v���h�•�����}�(�����o���•�•���������Æ�Ÿ�v�P�µ�]�•�Z���Œ�•���(�}�Œ���u���š���o���.�Œ���•�����v�����o�]�š�Z�]�µ�u�r�]�}�v���]�v���]�����v�š�•�X

�x �&�]�Œ�•�š�����]�����v���/�u�u�����]���š���������Ÿ�}�v���(�}�Œ�����Z���u�]�����o�����µ�Œ�v�•�U�����o�����š�Œ�]�����o���•�Z�}���l�•�U���}�Œ���]�v�Z���o���Ÿ�}�v�����Æ�‰�}�•�µ�Œ���X

�x ���À�����µ���š�����v�}�v�r���•�•���v�Ÿ���o���‰���Œ�•�}�v�v���o�X

�/�^�K���ð�ñ�ì�ì�í�����u�‰�Z���•�]�Ì���•�����}�u�‰���š���v�������š�Z�Œ�}�µ�P�Z���š�Œ���]�v�]�v�P�U�����v�•�µ�Œ�]�v�P�����o�o���š���o�����}�u���•�]�š�����Á�}�Œ�l���Œ�•�����Œ�������Á���Œ�����}�(�W

�x �^���(�����,���v���o�]�v�P���W�Œ�}�������µ�Œ���•���v�����}�Œ�Œ�����š���o�]�L�]�v�P���š�����Z�v�]�‹�µ���•�U�����^�����‰�Œ�������µ�Ÿ�}�v�•�U�����v�����o�}���l�}�µ�š�l�š���P�}�µ�š��
�~�>�K�d�K�•���(�}�Œ�����o�����š�Œ�]�����o���•�Ç�•�š���u�•�X

�x ���}�o�o�����š���Á���•�š�����]�v�š�}���•�����o�����U���o�������o�������Z���Ì���Œ���}�µ�•���Á���•�š�������}�v�š���]�v���Œ�•�X

�x �t �����Œ�����‰�‰�Œ�}�‰�Œ�]���š�����W�W���������(�}�Œ�������‰�‰�Œ�}�����Z�]�v�P���š�Z�����•�‰�]�o�o�X

�ð�X�����u���Œ�P���v���Ç���W�Œ�}�������µ�Œ���•

�x �^�‰�]�o�o�����v�����>�����l���Z���•�‰�}�v�•�����v���/�u�u�����]���š�������}�v�š���]�v�u���v�š�U���v���µ�š�Œ���o�]�Ì���Ÿ�}�v�����P���v�š�•���~���X�P�X�U�������l�]�v�P���•�}�������(�}�Œ��
�����]���•�U�����v�����Á���•�š�������o�����v�µ�‰�X

�ï�X���d�Œ���]�v�]�v�P���Z���‹�µ�]�Œ���u���v�š�•

�x �/�v���]�����v�š���Z���‰�}�Œ�Ÿ�v�P���W�Œ�}�š�}���}�o�•���v�����o�����Œ�����Z���]�v�r�}�(�r���}�u�u���v�����(�}�Œ�����u���Œ�P���v���]���•�X

�^�‰�]�o�o�•�����v�����>�����l�•�W

���Œ�}���������v�����d�����Z�v�]���]���v
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�x ���}���v�}�š���š�}�µ���Z���š�Z�����]�v�i�µ�Œ�������‰���Œ�•�}�v���Á�]�š�Z�������Œ�����Z���v���•�v�µ�•�����]�v�•�µ�o���š�������Œ���•���µ�����š�}�}�o�•�X

�x ���]�•���}�v�v�����š���‰�}�Á���Œ���]�u�u�����]���š���o�Ç���~�>�K�d�K�•�X

�ñ�X�����}�u�‰�o�]���v���������v�����D�}�v�]�š�}�Œ�]�v�P

�d���o�����}�u�����}�u�‰���v�]���•���•�Z�}�µ�o���W

�x �/�•�}�o���š�����š�Z�������Œ�������š�}���‰�Œ���À���v�š�����Z���]�v���Œ�������Ÿ�}�v���(�Œ�}�u�������i�������v�š�������©���Œ�]���•�X

�x �h�•�����•���v�����}�Œ�����o���•�•���������Æ�Ÿ�v�P�µ�]�•�Z���Œ�•�V�����}���v�}�š���µ�•�����Á���š���Œ���}�v���o�]�š�Z�]�µ�u�r�]�}�v���.�Œ���•�X

�x �����u�]�v�]�•�š���Œ�����W�Z���]�(���v�������•�•���Œ�Ç�����v���������o�o�����u���Œ�P���v���Ç���•���Œ�À�]�����•�X

�����©���Œ�Ç���&�]�Œ���•�W

���o�����š�Œ�]�����o���������]�����v�š�•�W

�x ���}�v���µ���š���Œ���P�µ�o���Œ���•���(���š�Ç�����µ���]�š�•���}�(�����r�Á���•�š�����•�š�}�Œ���P�������v�������]�•�u���v�š�o�]�v�P�����Œ�����•�X

�x �D���]�v�š���]�v���]�v���]�����v�š���o�}�P�•���(�}�Œ�����v���o�Ç�•�]�•�����v�����‰�Œ���À���v�Ÿ�}�v�X

�x ���v�P���P�����]�v���i�}�]�v�š�����Œ�]�o�o�•���Á�]�š�Z�����µ�š�Z�}�Œ�]�Ì�������Œ�����Ç���o���Œ�•���š�}�����}�}�Œ���]�v���š�������u���Œ�P���v���Ç���Œ���•�‰�}�v�•���•�X

�x ���v�•�µ�Œ�����W�W�����]�v�À���v�š�}�Œ�Ç�����v�����Œ���‰�o�������u���v�š�����Ç���o���•�����Œ�����•�š�Œ�]���š�o�Ç���u���v���P�����X

�x �/�v�š���P�Œ���š�������Z���u�}�š�����Z�����]�}���h�v�]�š�•���~�Z�Z�h�•�•�W���W�o�����]�v�P���Z�Z�h�•�����o�}�•���Œ���š�}�����v�š���v�v���•���u�]�v�]�u�]�Ì���•���(���������Œ���������o����
�o�}�•�•���•�����v�����]�u�‰�Œ�}�À���•���‰�}�Á���Œ���µ�Ÿ�o�]�Ì���Ÿ�}�v�X

�'�o�}�����o�o�Ç�U���š�Z�����š���o�����}�u���•�����š�}�Œ�����}�v�•�µ�u���•���î�t�ï�9���}�(���š�}�š���o�����o�����š�Œ�]���]�š�Ç���P���v���Œ���š�����U�����}�v�š�Œ�]���µ�Ÿ�v�P���•�]�P�v�]�.�����v�š�o�Ç���š�}��
�}�‰���Œ���Ÿ�}�v���o�����}�•�š�•�����v���������Œ���}�v�����u�]�•�•�]�}�v�•�X

�x ���Ç�v���u�]�����W�}�Á���Œ���D�}�����•�W�����d�^���Z���Œ���Á���Œ���������v���•�Á�]�š���Z���š�}���o�}�Á�r�‰�}�Á���Œ���}�Œ���•�o�����‰���u�}���������µ�Œ�]�v�P���}�+�r�‰�����l��
�Z�}�µ�Œ�•�U���Œ�����µ���]�v�P���µ�v�v�������•�•���Œ�Ç�����v���Œ�P�Ç�����Œ���Á�X

�x �^���u�]���}�v���µ���š�}�Œ���/�v�v�}�À���Ÿ�}�v�W���E���Á�����d�^���µ�v�]�š�•���µ�•�����Z�]�P�Z�r���8���]���v���Ç���‰�}�Á���Œ�����u�‰�o�]�.���Œ�•���Á�]�š�Z���P���o�o�]�µ�u��
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���}�v�����‰�š�W�����}�v�•�}�o�]�����Ÿ�v�P���u�µ�o�Ÿ�‰�o�����o�}�Á�r�µ�Ÿ�o�]�Ì���Ÿ�}�v���Œ�����l�•���]�v�š�}���(���Á���Œ�U���Z�]�P�Z�r�µ�Ÿ�o�]�Ì���Ÿ�}�v���}�v���•�X

�x �Z�����µ���������W�}�Á���Œ�������u���v���W���&���Á���Œ�������Ÿ�À���������À�]�����•�����Œ���Á�]�v�P�����o�����š�Œ�]���]�š�Ç�X

�d�Œ���v�•�]�Ÿ�}�v�]�v�P���š�}�����o�����š�Œ�]�����À���Z�]���o���•���~���s�•�•���}�Œ���Z�Ç���Œ�]�����G�����š�•���Z���o�‰�•���Œ�����µ���������]�Œ�����š���^���}�‰�����í�����u�]�•�•�]�}�v�•�X

�x ���µ���]�Ÿ�v�P���Œ�����l���µ�Ÿ�o�]�Ì���Ÿ�}�v���Œ���š���•���µ�•�]�v�P������ �š���������v�š���Œ���/�v�(�Œ���•�š�Œ�µ���š�µ�Œ�����D���v���P���u���v�š���~�����/�D�•���š�}�}�o�•�X

���v�À�]�Œ�}�v�u���v�š���o�������v���.�š�•�W

�ñ�X�í�X�ó���Z�����µ���]�v�P���š�Z���������Œ���}�v���&�}�}�š�‰�Œ�]�v�š���]�v���d���o�����}�u

�W���Œ�Ÿ���]�‰���v�š���,���v�����}�}�l
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���Æ���u�‰�o���•�W

�ñ�X�����}�u�‰�o���u���v�š���Œ�Ç�������Œ���}�v���Z�����µ���Ÿ�}�v���D�����•�µ�Œ���•

�ð�X���^�µ�•�š���]�v�����o�����>�}�P�]�•�Ÿ���•���W���Œ�š�v���Œ�•�Z�]�‰�•

�x ���v���}�µ�Œ���P�]�v�P���������l�Z���µ�o���o�}�P�]�•�Ÿ���•���~�Œ���š�µ�Œ�v���š�Œ�]�‰�•�������Œ�Œ�Ç�]�v�P�����r�Á���•�š�����}�Œ���Œ���(�µ�Œ���]�•�Z���������}�u�‰�}�v���v�š�•�•���š�}��
���À�}�]�������u�‰�š�Ç���i�}�µ�Œ�v���Ç�•�X

�x ���}�v�š�Œ�����Ÿ�v�P���•�µ�‰�‰�o�]���Œ�•���Á�]�š�Z�����h�Z�K���s�/�r���}�u�‰�o�]���v�š�����]���•���o���š�Œ�µ���l�•���}�Œ�����E�'�r�‰�}�Á���Œ�������À���Z�]���o���•�X

�D���v�Ç���š���o�����}�u�����}�u�‰���v�]���•���}�µ�š�•�}�µ�Œ���������‹�µ�]�‰�u���v�š�������o�]�À���Œ�Ç�����v�����Œ���š�Œ�]���À���o���š�}���o�}�P�]�•�Ÿ���•���‰�Œ�}�À�]�����Œ�•�X���W���Œ�š�v���Œ�]�v�P��
�Á�]�š�Z���À���v���}�Œ�•���Á�Z�}���u���]�v�š���]�v���o�}�Á�r���u�]�•�•�]�}�v���}�Œ�����o�š���Œ�v���Ÿ�À���r�(�µ���o���G�����š�•�����}�v�š�Œ�]���µ�š���•���š�}�������Œ���}�v���Œ�����µ���Ÿ�}�v�X

�x �Z���v���Á�����o�����W�}�Á���Œ���W�µ�Œ���Z���•�������P�Œ�����u���v�š�•���~�W�W���•�•�W���&�}�Œ�������š���������v�š���Œ�•�����v�����•�Á�]�š���Z�]�v�P���•�š���Ÿ�}�v�•�X

�x �h�•�]�v�P���•�u���Œ�š���‰�����l���P�]�v�P���š�}���Œ�����µ�������u���š���Œ�]���o���Á���•�š�������v�����š�Œ���v�•�‰�}�Œ�š���À�}�o�µ�u���X

�x �>�]�(�����Ç���o�������Æ�š���v�•�]�}�v���}�(�����‹�µ�]�‰�u���v�š�W���d�Z�Œ�}�µ�P�Z���Œ���(�µ�Œ���]�•�Z�u���v�š�U���š�Z�µ�•�����À�}�]���]�v�P�����u�]�•�•�]�}�v�•���(�Œ�}�u��
�u���v�µ�(�����š�µ�Œ�]�v�P���Œ���‰�o�������u���v�š�•�X

�x �Z���u�}�š�����E���š�Á�}�Œ�l���D�}�v�]�š�}�Œ�]�v�P�W���Z�����µ�����•���š�Z�����v���������(�}�Œ���‰�Z�Ç�•�]�����o���•�]�š�����À�]�•�]�š�•�X

�î�X�����v�À�]�Œ�}�v�u���v�š���o���W���Œ�(�}�Œ�u���v�������D�}�v�]�š�}�Œ�]�v�P�W

�x ���v�����o���•���š�Œ�����l�]�v�P���}�(�����v���Œ�P�Ç�����8���]���v���Ç���]�u�‰�Œ�}�À���u���v�š�•�U���Á���•�š�������]�À���Œ�•�]�}�v���Œ���š���•�U�����v�����'�,�'�� ���u�]�•�•�]�}�v��
�Œ�����µ���Ÿ�}�v�•�X

�x �E���Ÿ�}�v���o���o���Á�•���~���X�P�X�U�����r�t���•�š�����D���v���P���u���v�š���Z�µ�o���•�U�����W�������P�µ�]�����o�]�v���•���]�v���/�v���]���U�����h���t�����������]�Œ�����Ÿ�À���U���h�^��
���W�����Œ���P�µ�o���Ÿ�}�v�•�•���Œ���‹�µ�]�Œ�����}�‰���Œ���š�}�Œ�•���š�}���u���]�v�š���]�v�������š���]�o�������Á���•�š�����u�}�À���u���v�š�����v�����Œ�����Ç���o�]�v�P���Œ�����}�Œ���•�X

�x ���Æ�š���v���������W�Œ�}���µ�����Œ���Z���•�‰�}�v�•�]���]�o�]�š�Ç���~���W�Z�•���(�Œ���u���Á�}�Œ�l�•���u���v�����š�����‰�Œ�}�}�(���š�Z���š�������•���š���‰���Œ�����v�š���P�����}�(��
�‰�Œ�}���µ���š�•�����Œ�����Œ�����}�À���Œ�������}�Œ���Œ�����Ç���o���������v�v�µ���o�o�Ç�X

�í�X���Z���P�µ�o���š�}�Œ�Ç�����}�u�‰�o�]���v�����W

�x �&�����]�o�]�š���š���•���]�����v�Ÿ�.�����Ÿ�}�v���}�(���Œ�����µ�Œ�Œ�]�v�P���]�v���8���]���v���]���•���~���X�P�X�U���Z�]�P�Z�����]���•���o���µ�•���P�������š���•�‰�����]�.�����š�}�Á���Œ��
���o�µ�•�š���Œ�•�•�X

�/�v���š�Z�����š���o�����}�u���•�����š�}�Œ�U�����}���µ�u���v�š���Ÿ�}�v���]�•���v�}�š���i�µ�•�š�������Œ���P�µ�o���š�}�Œ�Ç���Œ���‹�µ�]�Œ���u���v�š�v�]�š���]�•���š�Z�����������l���}�v�����}�(��
���v�À�]�Œ�}�v�u���v�š���o���������}�µ�v�š�����]�o�]�š�Ç�U���‰���Œ�(�}�Œ�u���v�����������v���Z�u���Œ�l�]�v�P�U�����v�������}�v�Ÿ�v�µ�}�µ�•���]�u�‰�Œ�}�À���u���v�š�X���W�Œ�}�‰���Œ��
���}�u�‰�o�]���v�������š�Œ�����l�]�v�P�����v�•�µ�Œ���•���š�Z���š���}�‰���Œ���š�}�Œ�•���u�����š�����}�š�Z���o���P���o���}���o�]�P���Ÿ�}�v�•�����v�������}�Œ�‰�}�Œ���š�����•�µ�•�š���]�v�����]�o�]�š�Ç��
�P�}���o�•�U���Á�Z�]�o�������o�•�}���‰�Œ�}�À�]���]�v�P�����µ���]�š�����o�������À�]�����v�������(�}�Œ���]�v�š���Œ�v���o�����v�������Æ�š���Œ�v���o���•�š���l���Z�}�o�����Œ�•�X

�ï�X���Z�]�•�l���D���v���P���u���v�š�W

�x �������µ�Œ���š�����Œ�����}�Œ���•���Œ�����µ�������š�Z�����Œ�]�•�l���}�(���v�}�v�r���}�u�‰�o�]���v�������‰���v���o�Ÿ���•�����v�����Z���o�‰���}�‰���Œ���š�}�Œ�•���‹�µ�]���l�o�Ç���������Œ���•�•��
���]�•���Œ���‰���v���]���•���G���P�P���������Ç���Œ���P�µ�o���š�}�Œ�•���}�Œ�����µ���]�š�}�Œ�•�X

���X���W�µ�Œ�‰�}�•�����}�(�����}���µ�u���v�š���Ÿ�}�v���]�v���d���o�����}�u�����v�À�]�Œ�}�v�u���v�š���o���W�Œ�����Ÿ�����•

�ñ�X�í�X�ô�����}���µ�u���v�š���Ÿ�}�v�����v�������}�u�‰�o�]���v�������d�Œ�����l�]�v�P���]�v���d���o�����}�u
���v�À�]�Œ�}�v�u���v�š���o���D���v���P���u���v�š

���Œ�}���������v�����d�����Z�v�]���]���v
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���X���d�Ç�‰���•���}�(�����v�À�]�Œ�}�v�u���v�š���o�����}���µ�u���v�š���Ÿ�}�v���]�v���d���o�����}�u���K�‰���Œ���Ÿ�}�v�•

�í�X���t ���•�š�������]�•�‰�}�•���o���Z���P�]�•�š���Œ�•

�R�� ���}�v�š���v�š�•�W

�ƒ �d�Ç�‰�����}�(���Á���•�š�����~���X�P�X�U���o�������r�����]���������©���Œ�Ç�U���‰�Œ�]�v�š���������]�Œ���µ�]�š�����}���Œ���U�����}�‰�‰���Œ���������o���•�X

�ƒ �Y�µ���v�Ÿ�š�Ç���~�]�v���l�P���}�Œ���µ�v�]�š�•�•�X

�R�� �&�}�Œ�u���š�W

�R�� �����Ÿ�}�v���‰�o���v�•���(�}�Œ�����}�Œ�Œ�����Ÿ�À�����u�����•�µ�Œ���•�X

�x �d�Ç�‰�]�����o�o�Ç�����}�v���µ���š�������‹�µ���Œ�š���Œ�o�Ç���(�}�Œ�����W�Z�����v�����Á���•�š�����u���v���P���u���v�š�����}�u�‰�o�]���v�����X

�R�� �/�v���o�µ�����•�����Z���]�v�r�}�(�r���µ�•�š�}���Ç���•�]�P�v���š�µ�Œ���•�����š���������Z���š�Œ���v�•�(���Œ���•�š���P���X

�ƒ �E���u�������v�����o�]�����v�•�����v�µ�u�����Œ���}�(���š�Z�������µ�š�Z�}�Œ�]�Ì�������Œ�����Ç���o���Œ�X

�î�X���t ���•�š�����d�Œ���v�•�(���Œ���D���v�]�(���•�š�•

�ñ�X�����µ���]�š���Z�����}�Œ���•

�ï�X�����v���Œ�P�Ç�����}�v�•�µ�u�‰�Ÿ�}�v���>�}�P�•

���X���^�µ�•�š���]�v�����]�o�]�š�Ç�����µ���]�š�•���]�v���d���o�����}�u

�R�� �D�}�v�]�š�}�Œ�•���•�]�š���r�o���À���o�����o�����š�Œ�]���]�š�Ç���µ�•���P���U�����]���•���o���P���v���Œ���š�}�Œ���Œ�µ�v�Ÿ�u���U�����v�����Œ���v���Á�����o�������v���Œ�P�Ç��
���}�v�š�Œ�]���µ�Ÿ�}�v�X

�ƒ ���v���Œ�P�Ç���•���À�]�v�P�•���~�l�t�Z�l�Ç�����Œ�•�X

�ƒ ���� �š�����}�(�����]�•�‰�}�•���o�X

�x ���v�v�µ���o�����µ���]�š�•���(�}���µ�•���}�v�����Œ�}�������Œ�����v�À�]�Œ�}�v�u���v�š���o���P�}���o�•�����v���������Œ�Ÿ�.�����Ÿ�}�v���Œ���v���Á���o���~���X�P�X�U���/�^�K���í�ð�ì�ì�í�W��
���v�À�]�Œ�}�v�u���v�š���o���D���v���P���u���v�š��� �̂Ç�•�š���u�•�•�X

�ƒ ���r�Á���•�š�������o���•�•�]�.�����Ÿ�}�v�����}�����X

�ƒ �K�L���v�����]�P�]�š���o�U���]�v�š���P�Œ���š�������]�v�š�}�����v�š���Œ�‰�Œ�]�•�����Z���•�}�µ�Œ�������W�o���v�v�]�v�P���~���Z�W�•���}�Œ��
���v�À�]�Œ�}�v�u���v�š���o���D���v���P���u���v�š���/�v�(�}�Œ�u���Ÿ�}�v��� �̂Ç�•�š���u�•���~���D�/�^�•�X

�ð�X���^�µ�•�š���]�v�����]�o�]�š�Ç���W���Œ�(�}�Œ�u���v�������Z���‰�}�Œ�š�•

�R�� �Y�µ���Œ�š���Œ�o�Ç���}�Œ�����v�v�µ���o���Œ���‰�}�Œ�š�•�����}�v�•�}�o�]�����Ÿ�v�P�����v�À�]�Œ�}�v�u���v�š���o���<�W�/�•�W

�&�Œ���‹�µ���v���Ç�W

�ƒ �&�]�v���o���Á���•�š���������•�Ÿ�v���Ÿ�}�v���~�Œ�����Ç���o�]�v�P�U���]�v���]�v���Œ���Ÿ�}�v�U���o���v���.�o�o�•�X

�R�� �&�]�v���]�v�P�•���(�Œ�}�u���]�v�š���Œ�v���o�����v�������Æ�š���Œ�v���o���•�µ�•�š���]�v�����]�o�]�š�Ç�����µ���]�š�•�X

�R�� �>���P���o�����}���µ�u���v�š�•���š�Œ�����l�]�v�P���š�Z�����u�}�À���u���v�š���}�(���Z���Ì���Œ���}�µ�•���}�Œ���v�}�v�r�Z���Ì���Œ���}�µ�•���Á���•�š�����(�Œ�}�u��
�š���o�����}�u���•�]�š���•���š�}���‰�Œ�}�����•�•�]�v�P���(�����]�o�]�Ÿ���•�X

�ƒ ���W�Z�����}�u�‰�o�]���v�������‰���Œ�����v�š���P���X

�R�� �K�L���v�����o�]�P�v�������Á�]�š�Z���'�o�}�����o���Z���‰�}�Œ�Ÿ�v�P���/�v�]�Ÿ���Ÿ�À�����~�'�Z�/�•���•�š���v�����Œ���•�X

�R�� ���� �š�������}�o�o�����š�������À�]�����/�}�d�r�����•�������•�u���Œ�š���u���š���Œ�•�����v�����E���š�Á�}�Œ�l���K�‰���Œ���Ÿ�}�v�•�������v�š���Œ���~�E�K���•��
�����•�Z���}���Œ���•�X

�ƒ ���K�������u�]�•�•�]�}�v�•�����À�}�]���������~�š�}�v�•�l�Ç�����Œ�•�X

�W���Œ�Ÿ���]�‰���v�š���,���v�����}�}�l
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