
 
 
 

The  following  documentation  is  an  electronically‐
submitted  vendor  response  to  an  advertised 
solicitation  from  the  West  Virginia  Purchasing 
Bulletin  within  the  Vendor  Self‐Service  portal  at 
wvOASIS.gov.  As part of the State of West Virginia’s 
procurement  process,  and  to  maintain  the 
transparency  of  the  bid‐opening  process,  this 
documentation  submitted  online  is  publicly  posted 
by  the  West  Virginia  Purchasing  Division  at 
WVPurchasing.gov with any other vendor responses 
to  this  solicitation  submitted  to  the  Purchasing 
Division in hard copy format. 
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Department of Administration
Purchasing Division
2019 Washington Street East
Post Office Box 50130
Charleston, WV 25305-0130

State of West Virginia
Solicitation Response

Proc Folder: 1311205

Solicitation Description: (CMA SIRNRADIO23) Two-Way Radios & Accessories- SIRN Network

Proc Type: Statewide MA (Open End)

Solicitation Closes Solicitation Response Version

2023-11-15 13:30 SR 0212 ESR11152300000002379 1

VENDOR

000000232379
JVCKENWOOD USA CORPORATION

Solicitation Number: CRFQ 0212 SWC2400000001

Total Bid: 0 Response Date: 2023-11-15 Response Time: 13:24:32

Comments:  

FOR INFORMATION CONTACT THE BUYER
Mark A Atkins
(304) 558-2307
mark.a.atkins@wv.gov

Vendor
Signature X                                                                     FEIN#                                                       DATE
All offers subject to all terms and conditions contained in this solicitation
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Line Comm Ln Desc Qty Unit Issue Unit Price Ln Total Or Contract Amount
1 SIRN Two-Way Radios and Accessories 0.00000 EA 0.000000 0.00

Comm Code Manufacturer Specification Model #
52161511    

Commodity Line Comments:  

Extended Description:
Note: Vendor shall complete Exhibit_A Pricing Pages for bid pricing and must attach with bid.
If vendor is submitting a bid online via wvOasis, Vendor should enter $0.00 in the wvOasis commodity line and attach the Exhibit_A Pricing Pages 
to their bid.
See Section #6 BID SUBMISSION in the Instructions to Bidders document for additional information.
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2201 E. Dominguez St., Long Beach, CA 90810   
Tel 310-639-9000 

November 15, 2023 

 

Mark Atkins 

Buyer Supervisor 

Statewide Master Agreements 

2019 Washington Street, East 

Charleston, WV 25305 

 

 

Re: TWO WAY RADIOS AND ACCESORIES-SIRN NETWORK 

(CMA SIRNRADIO23) 

Solictation # CRFQ-0212-SWC2400000001-2 

 

 

 

Dear Mr. Atkins, 

 

 

JVCKENWOOD USA Corporation would like to thank you and your staff for the opportunity to respond 

to your RFQ for Two Way Radios and Accessories. We have responded to this Solicitation via the WV 

Oasis Vendor Portal as directed within the body of your issued document. 

 

JVCKENWOOD USA Corporation has been producing and distributing high quality two-way radio 

equipment worldwide since 1946.  We have been providing radio equipment to the State of West 

Virginia both direct and via contract for multiple decades. Both JVCKENWOOD USA Corporation and 

its authorized resellers and local manufacturing representatives are experienced in providing excellent 

sales, technical support and quotations and customer service.  We believe JVCKENWOOD USA 

Corporation’s land mobile radio equipment will provide the State of West Virginia and their participating 

agencies with the quality voice radio products they are accustomed to using, at considerable savings.  

 

  

 



We look forward to discussing this proposal in detail.  If you or your staff has any questions or 

comments, please do not hesitate to contact me at (800) 752-0986, x8213 or via my cellular telephone at 

(562) 477-4293.  Again, thank you for the opportunity to provide this proposal. 

 

Respectfully, 

 

 

 

April Peterson 

Manager National Accounts and Contracts 

JVCKENWOOD USA CORPORATION 
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SOLICITATION NUMBER: CRFQ 0212 SWC2400000001 

Addendum Number: 1 
The purpose of this addendum is to modify the solicitation identified as CRFQ 0212 SWC2400000001 

(“Solicitation”) to reflect the change(s) identified and described below. 

 

Applicable Addendum Category: 

 

[   ] Modify bid opening date and time.  

 

[   ] Modify specifications of product or service being sought. 

 

[X ] Attachment of vendor questions and responses. 

 

[   ] Attachment of pre-bid sign-in sheet.  

 

[   ] Correction of error. 

 

[   ]  Other:  

 

 

Description of Modification to Solicitation:   

1. To publish the State’s response to technical questions received. 

 

No other changes made.  

 

Additional Documentation:  Documentation related to this Addendum (if any) has been included herewith as 

Attachment A and is specifically incorporated herein by reference. 

 

Terms and Conditions: 

1. All provisions of the Solicitation and other addenda not modified herein shall remain in full force and 

effect. 

 

2. Vendor should acknowledge receipt of all addenda issued for this Solicitation by completing an 

Addendum Acknowledgment, a copy of which is included herewith.  Failure to acknowledge addenda 

may result in bid disqualification.  The addendum acknowledgement should be submitted with the bid to 

expedite document processing. 

  



Addendum_1 CRFQ 0212 SWC2400000001 Attachment_A 

 SIRNRADIO23 

 Technical Question Response 

 

Question #1 Can pricing pages be submitted in addition to Exhibit A for additional 

configurations and accessory options? 

Response #1 No.  The State will only contract for and accept pricing for the items requested in 

the RFQ. 

  

Question #2 If a new model is introduced during the Contract Period and Approved by the WV 

SIRN committee, can it be added to the contract? 

Response #2 No.  We cannot add unsolicited items to a contract.   

  

Question #3 In the pricing page, 3.1.2 text requests a microphone 3.1.2.6 in the specifications 

requires a microphone, clip, mounting hardware, power and accessory cables 

with each radio. Do they want 2 microphones, one for 3.1.2 and another for 

3.1.2.6? Or is 3.1.2.6 requesting a price for an additional set of microphone, clip, 

mounting hardware, power and accessory cables? 

Response #3 The radio must come with the microphone as specified in 3.1.2.6 but also allow 

the agency to purchase the items separate at a later day since the radio may be 

moved from its original installation or become damaged and need replaced. That 

is why these items are also listed individually on the pricing pages. 

  

Question #4 Similar question for 3.1.4 and 3.1.4.7. 

Response #4 See Response #3. 

  

Question #5 Similar question for 3.1.5 and 3.1.5.6. 

Response #5 See Response #3. 

  

Question #6 3.1.11.1 states that a programming cable must be included with the radio.  In the 

pricing pages there are 4 separate lines for programming cables, are these meant 

in order to buy the cable independent of a radio? 

Response #6 A programming cable must be included at no additional charge with the radio.  

The pricing page list cables that an agency can buy in the event they need an 

additional cable (damaged, lost, etc.). 

  

Question #7 3.1.9.1.13 Instant Recording Replay: please provide more information related to 

the requirement, replay of recent conversation, or amount of recording 

necessary. This is not a typical radio feature but rather a system feature. 

Response #7 This is a radio feature that is utilized by numerous responders across the state and 

is standard in several brands of radios.  Used to replay a missed transmission from 

the radio itself.  EMS uses it for replaying directions given by dispatchers. 

  

 



 

ADDENDUM ACKNOWLEDGEMENT FORM 

SOLICITATION NO.: CRFQ 0212 SWC2400000001 

 

 

Instructions:  Please acknowledge receipt of all addenda issued with this solicitation by completing this 

addendum acknowledgment form.  Check the box next to each addendum received and sign below.  

Failure to acknowledge addenda may result in bid disqualification.   

 

 

Acknowledgment:  I hereby acknowledge receipt of the following addenda and have made the 

necessary revisions to my proposal, plans and/or specification, etc. 

 

 

 

Addendum Numbers Received:  

(Check the box next to each addendum received)   

 

[ X ]  Addendum No. 1  [     ]  Addendum No. 6 

 

[     ] Addendum No. 2  [     ] Addendum No. 7 

 

[     ] Addendum No. 3  [     ] Addendum No. 8 

 

[     ]  Addendum No. 4  [     ]  Addendum No. 9 

 

[     ] Addendum No. 5  [     ] Addendum No. 10 

 

 

I understand that failure to confirm the receipt of addenda may be cause for rejection of this bid.  I 

further understand that that any verbal representation made or assumed to be made during any oral 

discussion held between Vendor’s representatives and any state personnel is not binding.  Only the 

information issued in writing and added to the specifications by an official addendum is binding. 

 

        

____________________________________________ 

         Company 

 

____________________________________________ 

                               Authorized Signature 

 

      ____________________________________________ 

         Date 

 

NOTE:  This addendum acknowledgement should be submitted with the bid to expedite document processing. 

JVCKENWOOD USA Corporation

                         11/14/23



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  �  � � � �
� � � � � � � � � � � � ! � � " � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � � � � � � � � � � � � � � � " � � � � � $ � � � � � � � � � � � � �
� � � # � � � � � � � � � � � � � � � % � � & ' ( ) * � � � � + � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � , � � � � � � ! � � " � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � - � � � � � � � � � � � � . / 0 1 2 3 4 5 6 7 6 8 6 9 / : 3 4 8 2 1 5 0 ; 7 0 8 < 2 / 1 0 = 0 > / 5 0 6 ;
6 = ? 4 ; 7 6 3 @ A B 0 7 C

D E 4 F 6 1 0 > 0 5 / 5 0 6 ; 9 / : > 6 ; 5 / 0 ; 9 / ; 7 / 5 6 3 : G 3 6 H 0 8 0 6 ; 8 0 7 4 ; 5 0 = 0 4 7 B :
5 E 4 2 8 4 6 = 5 E 4 I 6 3 7 8 J 9 2 A K L M J N O P P L M / ; 7 J 8 E / P P Q M R / 0 1 2 3 4 5 6 > 6 9 G 1 : I 0 5 E / 9 / ; 7 / 5 6 3 : 5 4 3 9 0 ; 5 E 4
F 6 1 0 > 0 5 / 5 0 6 ; I 0 1 1 3 4 8 2 1 5 0 ; B 0 7 7 0 8 < 2 / 1 0 = 0 > / 5 0 6 ; C

D E 4 0 5 4 9 0 7 4 ; 5 0 = 0 4 7 B 4 1 6 I 8 E / 1 1 / G G 1 : 5 6 5 E 0 8 F 6 1 0 > 0 5 / 5 0 6 ; C

S T U G 3 4 V B 0 7 9 4 4 5 0 ; W I 0 1 1 ; 6 5 B 4 E 4 1 7 G 3 0 6 3 5 6 B 0 7 6 G 4 ; 0 ; W

S T U 9 4 4 5 0 ; W I 0 1 1 B 4 E 4 1 7 / 5 5 E 4 = 6 1 1 6 I 0 ; W G 1 / > 4 / ; 7 5 0 9 4 X

U 1 1 ? 4 ; 7 6 3 8 8 2 B 9 0 5 5 0 ; W / B 0 7 9 2 8 5 / 5 5 4 ; 7 5 E 4 9 / ; 7 / 5 6 3 : G 3 4 V B 0 7 9 4 4 5 0 ; W C R / 0 1 2 3 4 5 6 / 5 5 4 ; 7 5 E 4
9 / ; 7 / 5 6 3 : G 3 4 V B 0 7 9 4 4 5 0 ; W 8 E / 1 1 3 4 8 2 1 5 0 ; 7 0 8 < 2 / 1 0 = 0 > / 5 0 6 ; 6 = 5 E 4 ? 4 Y Z [ \ @ A B 0 7 C ] 6 6 ; 4
0 ; 7 0 H 0 7 2 / 1 0 8 G 4 3 9 0 5 5 4 7 5 6 3 4 G 3 4 8 4 ; 5 9 6 3 4 5 E / ; 6 ; 4 H 4 ; 7 6 3 / 5 5 E 4 G 3 4 V B 0 7 9 4 4 5 0 ; W C U ; :
0 ; 7 0 H 0 7 2 / 1 5 E / 5 7 6 4 8 / 5 5 4 9 G 5 5 6 3 4 G 3 4 8 4 ; 5 5 I 6 6 3 9 6 3 4 H 4 ; 7 6 3 8 I 0 1 1 B 4 3 4 < 2 0 3 4 7 5 6 8 4 1 4 > 5 6 ; 4

^ _ Y Z [ \ K [ N ` O a ` K ` _ O Y Z O ^ O Z b c P @ A c K K _ Y Z c Y a _ N O P P d _ c K K \ O d b K _ Z Q e ` _ H 4 ; 7 6 3 8 ; 6 5 8 4 1 4 > 5 4 7 I 0 1 1
B 4 7 4 4 9 4 7 5 6 E / H 4 ; 6 5 / 5 5 4 ; 7 4 7 5 E 4 G 3 4 V B 0 7 9 4 4 5 0 ; W 2 ; 1 4 8 8 / ; 6 5 E 4 3 0 ; 7 0 H 0 7 2 / 1 / 5 5 4 ; 7 4 7 6 ; 5 E 4 0 3
B 4 E / 1 = C

U ; / 5 5 4 ; 7 / ; > 4 8 E 4 4 5 G 3 6 H 0 7 4 7 / 5 5 E 4 G 3 4 V B 0 7 9 4 4 5 0 ; W 8 E / 1 1 8 4 3 H 4 / 8 5 E 4 6 = = 0 > 0 / 1 7 6 > 2 9 4 ; 5
H 4 3 0 = : 0 ; W / 5 5 4 ; 7 / ; > 4 C U ; : G 4 3 8 6 ; / 5 5 4 ; 7 0 ; W 5 E 4 G 3 4 V B 0 7 9 4 4 5 0 ; W 6 ; B 4 E / 1 = 6 = / ? 4 ; 7 6 3 9 2 8 5 1 0 8 5
6 ; 5 E 4 / 5 5 4 ; 7 / ; > 4 8 E 4 4 5 E 0 8 6 3 E 4 3 ; / 9 4 / ; 7 5 E 4 ; / 9 4 6 = 5 E 4 ? 4 ; 7 6 3 E 4 6 3 8 E 4 0 8 3 4 G 3 4 8 4 ; 5 0 ; W C

U 7 7 0 5 0 6 ; / 1 1 : f 5 E 4 G 4 3 8 6 ; / 5 5 4 ; 7 0 ; W 5 E 4 G 3 4 V B 0 7 9 4 4 5 0 ; W 8 E 6 2 1 7 0 ; > 1 2 7 4 5 E 4 g _ Y Z [ \ @ A h V i / 0 1
/ 7 7 3 4 8 8 f G E 6 ; 4 ; 2 9 B 4 3 f / ; 7 R / j ; 2 9 B 4 3 6 ; 5 E 4 / 5 5 4 ; 7 / ; > 4 8 E 4 4 5 C k l m n l o p q p r s t u v w

x p n y z { n m | m } m l ~ l z } z � � l p l o p � l l p { � � { � p n o p p l � { � y x z � m � p l o p x p � � m x p � m { � z x � � l m z { � � � m } � x p l z
� z � y } p l p l o p � l l p { � � { � p n o p p l � n x p � � m x p � � � ~ x p n � } l m { � m n � � � } m � m � � l m z { z � q p { � z u v w � � s �

� } } q p { � z x n n o z � } � � x x m � p y x m z x l z l o p n l � x l m { � l m � p � z x l o p y x p � | m � � q p { � z x n � o z � x x m � p � � l p x l o p
n l � x l m { � l m � p | � l y x m z x l z l o p p { � z � l o p y x p � | m � � m } } | p y p x � m l l p � l z n m � { m { | � l � x p � o � x � p � � m l o
� { z � m { � � } } � � l l p x n � m n � � n n p � � l l o p y x p � | m � �

✔



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � ! � � � " � � � � � � � � � � � � � � � �
�  � � � � ! � � � � � � � � � # � � � � � � � � � � $ % � � � � � � � � � � � � � � � � � � " � � � � � & � � � � � � � � � � �  � � � � ! � � � � � � � � � #
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � # $ ' � � � � � � � � � � � � � � � � # � � � " � � � � � & � � � � � � � � " � � � � �
� � � � � �  � � � � � " � � � � � � � � � � � � � � � � �  � ( � � � � � � � � � � � � � � � � � � � � � � � � � � � # $

) � � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � # � � �  � �
( � � � � � � � � � � � � � �  � * � � �  � � � � # + � � � � � � � $  � � � � � � � � � � � � � � � � � � � � � � � � � " � � � � � # $ % � � & � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � " � � � � � �  � � � � � � � � � � � � � � � � � � " � � � �
� � � � � � � � � � $ % " � � � � � � � � � � � � � � " � � � � � � � � � � �  � � � � � ( � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � $ , � � - . / 0 1 1 2 3 4 0 5 6 7 5 5 0 8 3 5 9 6 8 3 : 2 / 5 ; 1 0 8 3 5 9 8 / < 7 2 5 1 0 8 3 5 ; 3 4 ; 3 5 . 2 / 5
/ 2 = ; / 4 0 3 = 1 > 0 5 ? 8 @ 0 6 0 1 ; 1 0 8 3 ; / 2 A / 2 @ 0 B 0 3 ; / C 0 3 3 ; 1 7 / 2 ; 3 4 ; / 2 3 8 3 D 0 3 4 0 3 = E

? 7 D B 0 1 1 2 4 2 B ; 0 @ 5 5 > 8 7 @ 4 > ; : 2 1 > 2 5 8 @ 0 6 0 1 ; 1 0 8 3 3 7 B D 2 / 0 3 1 > 2 5 7 D F 2 6 1 @ 0 3 2 E

G 7 2 5 1 0 8 3 ? 7 D B 0 5 5 0 8 3 H 2 ; 4 @ 0 3 2 I

? 7 D B 0 1 G 7 2 5 1 0 8 3 5 1 8 I
J K L M N ; 5 > 0 3 = 1 8 3 ? 1 / 2 2 1 9 O ; 5 1
P > ; / @ 2 5 1 8 3 9 N Q J R S K R
T ; U I V S K W X R R Y - S M Z K
O B ; 0 @ I

[ 3 C : 2 / D ; @ 6 8 B B 7 3 0 6 ; 1 0 8 3 D 2 1 . 2 2 3 1 > 2 Q 2 3 4 8 / ; 3 4 ; 3 C
? 1 ; 1 2 A 2 / 5 8 3 3 2 @ 0 5 3 8 1 D 0 3 4 0 3 = 9 0 3 6 @ 7 4 0 3 = : 2 / D ; @ 6 8 B B 7 3 0 6 ; 1 0 8 3 ; 1 1 > 2 B ; 3 4 ; 1 8 / C A / 2 - D 0 4
6 8 3 \ 2 / 2 3 6 2 E ] 3 @ C 0 3 \ 8 / B ; 1 0 8 3 0 5 5 7 2 4 0 3 . / 0 1 0 3 = ; 3 4 ; 4 4 2 4 1 8 1 > 2 ? 8 @ 0 6 0 1 ; 1 0 8 3 D C ; 3 8 \ \ 0 6 0 ; @
. / 0 1 1 2 3 ; 4 4 2 3 4 7 B D C 1 > 2 ^ 7 / 6 > ; 5 0 3 = H 0 : 0 5 0 8 3 0 5 D 0 3 4 0 3 = E

[ @ @ D 0 4 5 B 7 5 1 D 2 5 7 D B 0 1 1 2 4 8 3 8 / D 2 \ 8 / 2 1 > 2 4 ; 1 2 ; 3 4 1 0 B 2 8 \ 1 > 2 D 0 4
8 A 2 3 0 3 = @ 0 5 1 2 4 0 3 5 2 6 1 0 8 3 Z D 2 @ 8 . E Q 2 3 4 8 / 5 6 ; 3 5 7 D B 0 1 D 0 4 5 2 @ 2 6 1 / 8 3 0 6 ; @ @ C 1 > / 8 7 = > _ ` ] [ ? a b c d e
f g f h i j k i l m h n d o h i h m p k p q h r s i t q g u d e v w d o d u d k e g p p q h g m m i h u u n d u p h m x h n k y h d p q h i d e f h i u k e k i x z
t k s i d h i c k i d e j g t u d l d n h j k i l x z j g { d e v p k p q h r s i t q g u d e v w d o d u d k e g p p q h e s l x h i n d u p h m x h n k y |
} k p y d p q u p g e m d e v p q h j k i h v k d e v c p q h r s i t q g u d e v w d o d u d k e l g z f i k q d x d p p q h u s x l d u u d k e k j x d m u
h n h t p i k e d t g n n z p q i k s v q ~ � � � b � b g p d p u u k n h m d u t i h p d k e | b s t q g f i k q d x d p d k e y d n n x h t k e p g d e h m g e m
t k l l s e d t g p h m d e p q h ~ � � � b � b u z u p h l i h u s n p d e v d e p q h � � � � � � � � � � � x d n d p z p k u s x l d p x d m u p q i k s v q
~ � � � b � b | � q h r s i t q g u d e v w d o d u d k e y d n n e k p g t t h f p x d m u c l k m d j d t g p d k e k j x d m u c k i g m m h e m s l
g t � e k y n h m v l h e p j k i l u o d g h l g d n | � d m u u s x l d p p h m d e f g f h i k i j g t u d l d n h j k i l l s u p t k e p g d e g
u d v e g p s i h | � d m u u s x l d p p h m d e ~ � � � b � b g i h m h h l h m p k x h h n h t p i k e d t g n n z u d v e h m |

� e z x d m i h t h d o h m x z p q h r s i t q g u d e v w d o d u d k e u p g j j d u t k e u d m h i h m p k x h d e p q h f k u u h u u d k e k j p q h
r s i t q g u d e v w d o d u d k e g e m y d n n e k p x h i h p s i e h m j k i g e z i h g u k e |

� � � 	 
 � � 
 �  � � � � � � � �  � � � � � � � � � � � � � � �
� � � � � � � � 
 �  � � � � � 	 
 � � � � 
  � � � � � � � � �  � � � �  �  � � � � � ! �  � � � 
 � � � � � �  � 
  " � � � � � � � � � � � � �
� � � � � � � � # � � � ! �  � � � � � � � � � � � 	 
 � �  � � � 
 " 
  � � � � $ �  
 $ � � �  � �  � � � 
 " 
  � � $ � � � � � � � � � � � � � 
 � � � � � � �
� 
 � � � �  
  " � � � � �  � � 
 	 � 
 � �  � 
 � 
 � � 
  � � $ � 
 �  % � � � � & # � � � � $ �   �  
 �  $ �
$ � � 
 � � � � � � $ � � � � � � � � � $ � � � 
  " ' 
  
 � 
 �  � � � � � � � � � � � � � � � &  � � � � & � � � � 
 � 
 �  � � � ( # � � � ! �  � � �
� � � � � � $ � � � � � ( 
 � �  � 
 � ( �  � � � " � � " � � � � � � $ � � � � � � � � � � � � � � 	 � � � � � $ �  
 $ � � � � � � � � � � 
  �
� � � � � � � � � ( � � � � � � �   � � � � � �

) * + , - - . / 0 1 2 . 3

4 5 6 7 8 9 7 : ; < = > ; > < ? @ 7 9 A B ; C ; ; D 8 E ? F

G D : H I J H K L M = N @ A 7 : O @ P 7 : 6 K M 5 :

G D : H Q I Q I J H K L M R S 6 Q T 5 6



� � � � � � � � 	 
 � 	 
 � 
 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � ! � � " � � � � �
# $ % & ' � �  � � ! � � � ( � � � � � ) � � �
*  � � + � � � � � � ' , # - . $ - / $ % . $
0 � 1 2 . $ 3 / - - 4 / . & 5 $
� 6 � � � � 6 � � � � � � � � � � � � � � � � � � � � � � + � � � � � �  � � + � � � � � � � � �  � � � � � � � � � � � � + � � � � � 6 � + � 7 � � �  �
� � � � � � �  � � � 6 � � � � � � � � � " � + � � � � � � � 1 � � " � � �  � � � 8 9 �  � � 7 � � � � �  � 6 � � � � : 6 � � � ; � � � � � 6 : �  �
� � � �  � � � � ! � � " � � � � � 8
, ) < � 9 = < � > ) 2
? @ A ) = 2
( 9 B C * C D � D C 9 < < 9 8 2
? C � 9 � ) < C < E � � D ) 2
? C � 9 � ) < C < E D C > ) 2
0 � F < @ > ? ) = 2

? � � � � � 6 � � � � � � � � � � � � � � � � � � �  � � ( � + � � � � � � � � � 7 � + + 6 � � � � � � � � � �  � + � � � � � � �
� � � � � � � � � � 6 � + � 7 � � �  � � � � � � � � � � � � + � � � � � 6 � + � 7 8 � � + � " � � : � � � 6 � � � � � � � �  � 6 � � � � � � � � ! � � � �
� � � � � � � 7 � + + � � � � + � � � 6 � � � � � G � � + � � � � � � � � � 8 0 � � � � � � � � � � � � �  � � ( � + � � � � � � � � � � � 6 � � � � � � � � � � � � � �
� � + � " � � � � 7  � � � � � � � � � � � � � � � � � � + � " � � : � � � � � " � � � � 6 : H I J K L M L N O P Q R S T U V S W X S Y S T Q Z W P O T
V [ \ ] O V V O W P ^ W Z _ R S P Q R S \ O ` O V Q O ] S V Q U ] a S ` \ b Q R S W X X O T O U Y c [ Z T R U V O P d e O f O V O W P Q O ] S T Y W T g h i j
k l m T U V S W X R U P ` ` S Y O f S Z b ^ n
o O ` J a S P O P d e U Q S U P ` p O ] S q
o O ` J a S P O P d r W T U Q O W P q e S a U Z Q ] S P Q W X K ` ] O P O V Q Z U Q O W P s c [ Z T R U V O P d e O f O V O W P
t u v w x U V R O P d Q W P L Q Z S S Q y U V Q
z R U Z Y S V Q W P s x { t | } u | ~ u v } u

z R U P d S V W Z Z S f O V O W P V Q W Q R O V L W Y O T O Q U Q O W P _ O Y Y \ S
] U ` S \ b U P W X X O T O U Y _ Z O Q Q S P U ` ` S P ` [ ] O V V [ S ` \ b Q R S c [ Z T R U V O P d e O f O V O W P n { S P ` W Z V R W [ Y `
U T g P W _ Y S ` d S Z S T S O a Q W X U Y Y U ` ` S P ` U O V V [ S ` _ O Q R Q R O V L W Y O T O Q U Q O W P \ b T W ] a Y S Q O P d U P K ` ` S P ` [ ]
K T g P W _ Y S ` d ] S P Q � W Z ] s U T W a b W X _ R O T R O V O P T Y [ ` S ` R S Z S _ O Q R n � U O Y [ Z S Q W U T g P W _ Y S ` d S U ` ` S P ` U
] U b Z S V [ Y Q O P \ O ` ` O V � [ U Y O X O T U Q O W P n p R S U ` ` S P ` [ ] U T g P W _ Y S ` d S ] S P Q V R W [ Y ` \ S V [ \ ] O Q Q S ` _ O Q R
Q R S \ O ` Q W S � a S ` O Q S ` W T [ ] S P Q a Z W T S V V O P d n

{ S P ` W Z V R W [ Y ` Q b a S W Z S Y S T Q Z W P O T U Y Y b S P Q S Z Q R S O P X W Z ] U Q O W P W P Q W O Q V \ O `
Q W a Z S f S P Q S Z Z W Z V O P Q R S S f U Y [ U Q O W P n � U O Y [ Z S Q W Q b a S W Z S Y S T Q Z W P O T U Y Y b S P Q S Z Q R S O P X W Z ] U Q O W P ] U b
Z S V [ Y Q O P \ O ` ` O V � [ U Y O X O T U Q O W P n

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � �

�
�

� �
� � �

� �
� � �

�
� � �

�
� �   �

¡ ¢ £ ¤ ¥ ¦ ¤ § ¨ © ª « ¬ « � � � ¨ � � ¬ � ¥ � � �



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � �
�  � ! � � � " � � � � � � � � � � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � $ � � � " % & � � � � � � � � � � � � � � � � �
� � � � � � � � � �  � " � � � � � !  � " �  � � � � " �  � �  � � � � � � � � " ' $ �  � � ! �  � � � & � �  �  � � � �  $ � � � �  ( ) � � � �  �
� � � � � � � � � �  � � � � � � � � � � � � � � � � � � � �  * + ' � � !  , - . / 0 � � � � � � � � � � � �  � � � � � � � � � � � � � � % & � � � � � � �
� � � � � �  �  � � � � � � � � � ! � � � � � � � � � � �  � % & �  � � � ! � � � " � � � � � � � � ( 1 � � � % & � � � � � � " � � � � � � �  � � � � � � � � 2
� � � � � � � � � � � � � �  � � � � � � � � � � # � � � � � � � � � � � � � � � � �  � � � � � ( 3 � � ) � � � �  � � � � � � 2 � � � � � �  � � � � � � � � �
�  �  � � � � � � & � � � � � �  � � � � � � � � " � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � & � � � � � � & � � � � � & " � � � &  �  4 5
5 6 7 8 9 : 9 8 ; < 9 = > 5 ? 9 > @ A 5 < B C D 9 < 7 B ; < A B 7 ? ; > @ E = B ; > C = < F 7 B B 7 D 7 G ; > < @ = 8 A H 7 > < ; < 9 = > @ 7 H = > 5 < B ; < 9 > I < F 7
7 J A ; D 9 < C = : < F 7 ; D < 7 B > ; < 7 9 < 7 H 5 K L ; 9 D A B 7 < = 6 B = G 9 @ 7 9 > : = B H ; < 9 = > : = B ; D < 7 B > ; < 7 9 < 7 H 5 H ; C M 7 I B = A > @ 5
: = B B 7 N 7 8 < 9 = > = : ; O 7 > @ = B P Q M 9 @ K

R S T F 9 5 U = D 9 8 9 < ; < 9 = > 9 5 M ; 5 7 @ A 6 = > ; 5 < ; > @ ; B @ 9 V 7 @ 8 = H H = @ 9 < C 7 5 < ; M D 9 5 F 7 @ A > @ 7 B W K O ; K X = @ 7 Y
Z [ \ ] \ ^ _ K O 7 > @ = B 5 ; B 7 7 ` 6 7 8 < 7 @ < = M 9 @ < F 7 5 < ; > @ ; B @ 9 V 7 @ 8 = H H = @ 9 < C 9 @ 7 > < 9 : 9 7 @ K L ; 9 D A B 7 < = M 9 @ < F 7
Q a b c d b e d f g h d i j k k j d f a l m f n n e h Q o n a f c l j o e p f e k P Q q f d q h f c r e h s h i a h d t

T F 7 U = D 9 8 9 < ; < 9 = > 8 = > < ; 9 > 5 < F 7 5 6 7 8 9 : 9 8 ; < 9 = > 5 < F ; <
5 F ; D D : = B H < F 7 M ; 5 9 5 = : ; 8 = > < B ; 8 < A ; D ; I B 7 7 H 7 > < K O 7 > @ = B 5 F ; D D 8 D 7 ; B D C H ; B u ; > C 7 ` 8 7 6 < 9 = > 5 ?
8 D ; B 9 : 9 8 ; < 9 = > 5 ? = B = < F 7 B 6 B = 6 = 5 7 @ H = @ 9 : 9 8 ; < 9 = > 5 9 > 9 < 5 M 9 @ K v ` 8 7 6 < 9 = > 5 < = ? 8 D ; B 9 : 9 8 ; < 9 = > 5 = : ? = B
H = @ 9 : 9 8 ; < 9 = > 5 = : ; B 7 J A 9 B 7 H 7 > < = B < 7 B H ; > @ 8 = > @ 9 < 9 = > = : < F 7 U = D 9 8 9 < ; < 9 = > H ; C B 7 5 A D < 9 > M 9 @
@ 9 5 J A ; D 9 : 9 8 ; < 9 = > K

w > ; 8 8 = B @ ; > 8 7 x 9 < F W 7 5 < O 9 B I 9 > 9 ; X = @ 7 = : U < ; < 7
y A D 7 5 Y _ z { \ _ \ ^ K ^ ? 8 = H H A > 9 8 ; < 9 = > x 9 < F < F 7 U < ; < 7 = : W 7 5 < O 9 B I 9 > 9 ; = B ; > C = : 9 < 5 7 H 6 D = C 7 7 5
B 7 I ; B @ 9 > I < F 9 5 U = D 9 8 9 < ; < 9 = > @ A B 9 > I < F 7 5 = D 9 8 9 < ; < 9 = > ? M 9 @ ? 7 G ; D A ; < 9 = > = B ; x ; B @ 6 7 B 9 = @ 5 ? 7 ` 8 7 6 <
< F B = A I F < F 7 | A B 8 F ; 5 9 > I } 9 G 9 5 9 = > ? ~ � � � � ~ � � � � � � � � ~ � ~ � � � � ~ � � � � � � � ~ � � � � � � � � � ~ � � � ~ � ~ � ~ � �
� � � � � � � � � � � � � � � � ~ � � � ~ � ~ � ~ � � � � � � � � � � � � � � � � � � � � � � � ~ � � � ~ � � ~ � ~ � � � ~ � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � �

� � ~ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � ~ � � � � � � � ~ � � � � � � � � � � ~ � � ~ � ~ � � � � � � � � ~ � � � ~ � ~ � ~ � � � � � � � � � � � � � � � ~ � � � � � � �   � � � �
~ � � � � � ~ � � � � � �

¡ � ~ � � � ~ � � � � � � � � � � � � � ~ � ~ � � � � � � � � � � ~ � � � � � � � � � ~ � � � � ¢ £ ¤ ¥ ¦ § ¨ © � ~ � �

� � � � � � � � � � � � � � � � � � � � � � � ª � � � � � � ~ � � � � � � � � � � � � � � � � � � � � ~ � � � � � �
� � � � � � � � � ~ � � � � � � � ~ � � � � � � � � � ª � ~ � � � � � � � � � � � � ~ � � � � � � � � ~ � � ~ � � � � � � � � � � � � �
~ � � � � � � � � � � � � � � � � « � � � � � ¬ � � � � ª � � � � � � � � � � � � � � � � � � � � � � � � � � � ~ � � � � ~ � � � ~ � ~ � � � ~ � � � � � � ~ � �
� � � � � � � � ~ � ~ � � � � � ~ � � � � ~ � � � � � � � � � � � � � � � � � ª � � � � � � � ~ � � � � � � � � � � � � � � � � � � � � ~ � � � � � � � � � � � � ~ � �
� � � � � � � ~ � � ~ � ~ � � � � �    ¬ ® ¯ ® ¯ ° � � � � � � � � ~ � � � � � � � ~ � � � � � � ~ � � � � ~ � � � � � � � ~ � � � � � � � � � � � � �
� � � � � � � � � � � � � � � ~ � � � � � � � � � ~ � � � ~ � ~ � � � � � � � � � ª � � � � � � � � � � � � � � � � � ¬ � � ª � � � � � � � � � � � � � �
� � � ~ � ~ � � � � � � � � � ª � � � � � � � � � � � � � � � � ± � � � � � � � � � � � � � � � ² � � � ~ � ² � � � � � � � � ² � � � ² � � � � � � � � � � � �



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � �  � � � � � � � � � � � � � � �  � � � � ! � � � � " � � " # �  � $
% & ' ( ' ( ) * + , " - � � � � � � � . � � � / 0 1 2 3 4 1 5 6 7 1 5 4 8 0 2 0 1 9 1 3 7 3 5 : ; < 0 1 = 1 0 1 5 9 1 3 5 6 > 1 3 0 > 8 ? 1 2 6 ; 6 1 2 @ A 3 B B 2 1 1
6 > ; 6 2 ; ? 1 < 0 1 = 1 0 1 5 9 1 : 0 ; 5 6 1 4 6 8 C 1 2 6 D 3 0 : 3 5 3 ; 0 1 2 3 4 1 5 6 7 1 5 4 8 0 2 E 3 4 4 3 5 : ; : ; 3 5 2 6 6 > 1 ? 3 5 C 1 2 6
D 3 0 : 3 5 3 ; F G 5 H 0 1 I J 1 2 6 = 8 0 0 1 9 3 < 0 8 9 ; B < 0 1 = 1 0 1 5 9 1 ? J 2 6 3 5 9 B J 4 1 A 3 6 > 6 > 1 E 3 4 ; 5 H 3 5 = 8 0 ? ; 6 3 8 5
5 1 9 1 2 2 ; 0 H 6 8 1 7 ; B J ; 6 1 ; 5 4 9 8 5 = 3 0 ? 6 > 1 ; < < B 3 9 ; E 3 B 3 6 H 8 = 6 > 1 < 0 1 = 1 0 1 5 9 1 F G 0 1 I J 1 2 6 = 8 0 ? 6 8 > 1 B <
= ; 9 3 B 3 6 ; 6 1 6 > 1 0 1 I J 1 2 6 9 ; 5 E 1 = 8 J 5 4 ; 6 K A A A F 2 6 ; 6 1 F A 7 F J 2 L ; 4 ? 3 5 L < J 0 9 > ; 2 1 L 7 0 9 L D 1 5 < 0 1 = F < 4 = F

M 8 0 ; 5 H
2 8 B 3 9 3 6 ; 6 3 8 5 2 < J E B 3 9 B H ; 4 7 1 0 6 3 2 1 4 = 8 0 E 3 4 @ 3 5 ; 9 9 8 0 4 ; 5 9 1 A 3 6 > C 1 2 6 D 3 0 : 3 5 3 ; N 8 4 1 O P G / Q /
Q R ; 5 4 C F D ; F N S T O U V W / X X / Y @ ; 5 H 5 8 5 / 0 1 2 3 4 1 5 6 7 1 5 4 8 0 9 1 0 6 3 = 3 1 4 ; 2 ; 2 ? ; B B @ A 8 ? 1 5 / 8 A 5 1 4 @ 8 0
? 3 5 8 0 3 6 H / 8 A 5 1 4 E J 2 3 5 1 2 2 J 5 4 1 0 C F D ; F N S T O U V W / X X / Y 2 > ; B B E 1 < 0 8 7 3 4 1 4 6 > 1 2 ; ? 1 < 0 1 = 1 0 1 5 9 1
? ; 4 1 ; 7 ; 3 B ; E B 1 6 8 ; 5 H 0 1 2 3 4 1 5 6 7 1 5 4 8 0 F G 5 H 5 8 5 / 0 1 2 3 4 1 5 6 2 ? ; B B @ A 8 ? 1 5 / 8 A 5 1 4 @ 8 0 ? 3 5 8 0 3 6 H /
8 A 5 1 4 E J 2 3 5 1 2 2 ? J 2 6 3 4 1 5 6 3 = H 3 6 2 1 B = ; 2 2 J 9 > 3 5 A 0 3 6 3 5 : @ ? J 2 6 2 J E ? 3 6 6 > ; 6 A 0 3 6 3 5 : 6 8 6 > 1 Z J 0 9 > ; 2 3 5 :
[ 3 7 3 2 3 8 5 A 3 6 > 3 6 2 E 3 4 @ ; 5 4 ? J 2 6 E 1 < 0 8 < 1 0 B H 9 1 0 6 3 = 3 1 4 J 5 4 1 0 C F D ; F N S T O U V W / X X / Y < 0 3 8 0 6 8
9 8 5 6 0 ; 9 6 ; A ; 0 4 6 8 0 1 9 1 3 7 1 6 > 1 < 0 1 = 1 0 1 5 9 1 2 ? ; 4 1 ; 7 ; 3 B ; E B 1 6 8 0 1 2 3 4 1 5 6 7 1 5 4 8 0 2 F Z 0 1 = 1 0 1 5 9 1 = 8 0 ;
5 8 5 / 0 1 2 3 4 1 5 6 2 ? ; B B @ A 8 ? 1 5 / 8 A 5 1 4 @ 8 0 ? 3 5 8 0 3 6 H 8 A 5 1 4 E J 2 3 5 1 2 2 2 > ; B B E 1 ; < < B 3 1 4 3 5 ; 9 9 8 0 4 ; 5 9 1
A 3 6 > C F D ; F N S T O U V W / X X / Y F

\ > 1 [ 3 0 1 9 6 8 0 0 1 2 1 0 7 1 2 6 > 1 0 3 : > 6 6 8 A ; 3 7 1
? 3 5 8 0 3 0 0 1 : J B ; 0 3 6 3 1 2 3 5 E 3 4 2 8 0 2 < 1 9 3 = 3 9 ; 6 3 8 5 2 3 5 ; 9 9 8 0 4 ; 5 9 1 A 3 6 > C 1 2 6 D 3 0 : 3 5 3 ; N 8 4 1 8 = S 6 ; 6 1
T J B 1 2 O U V W / U / V F ] F

D 1 5 4 8 0 ? J 2 6 1 5 2 J 0 1 6 > ; 6 3 6 2
2 J E ? 3 2 2 3 8 5 3 5 ^ _ ` G S a S 9 ; 5 E 1 ; 9 9 1 2 2 1 4 ; 5 4 7 3 1 A 1 4 E H 6 > 1 Z J 0 9 > ; 2 3 5 : [ 3 7 3 2 3 8 5 2 6 ; = =
3 ? ? 1 4 3 ; 6 1 B H J < 8 5 E 3 4 8 < 1 5 3 5 : F \ > 1 Z J 0 9 > ; 2 3 5 : [ 3 7 3 2 3 8 5 A 3 B B 9 8 5 2 3 4 1 0 ; 5 H = 3 B 1 6 > ; 6 9 ; 5 5 8 6 E 1
3 ? ? 1 4 3 ; 6 1 B H ; 9 9 1 2 2 1 4 ; 5 4 7 3 1 A 1 4 ; 6 6 > 1 6 3 ? 1 8 = 6 > 1 E 3 4 8 < 1 5 3 5 : b 2 J 9 > ; 2 @ 1 5 9 0 H < 6 1 4 = 3 B 1 2 @
< ; 2 2 A 8 0 4 < 0 8 6 1 9 6 1 4 = 3 B 1 2 @ 8 0 3 5 9 8 ? < ; 6 3 E B 1 = 3 B 1 2 c 6 8 E 1 E B ; 5 � 8 0 3 5 9 8 ? < B 1 6 1 ; 2 9 8 5 6 1 � 6 0 1 I J 3 0 1 2
; 5 4 ; 0 1 6 > 1 0 1 = 8 0 1 J 5 ; 9 9 1 < 6 ; E B 1 F G 7 1 5 4 8 0 A 3 B B 5 8 6 E 1 < 1 0 ? 3 6 6 1 4 6 8 J 5 1 5 9 0 H < 6 = 3 B 1 2 @ 0 1 ? 8 7 1
< ; 2 2 A 8 0 4 < 0 8 6 1 9 6 3 8 5 2 @ 8 0 0 1 2 J E ? 3 6 4 8 9 J ? 1 5 6 2 ; = 6 1 0 E 3 4 8 < 1 5 3 5 : 6 8 ? ; � 1 ; = 3 B 1 7 3 1 A ; E B 1 3 = 6 > 8 2 1
4 8 9 J ? 1 5 6 2 ; 0 1 0 1 I J 3 0 1 4 A 3 6 > 6 > 1 E 3 4 F G D 1 5 4 8 0 ? ; H E 1 0 1 I J 3 0 1 4 6 8 < 0 8 7 3 4 1 4 8 9 J ? 1 5 6 < ; 2 2 A 8 0 4 2
8 0 0 1 ? 8 7 1 ; 9 9 1 2 2 0 1 2 6 0 3 9 6 3 8 5 2 6 8 ; B B 8 A 6 > 1 Z J 0 9 > ; 2 3 5 : [ 3 7 3 2 3 8 5 6 8 < 0 3 5 6 8 0 1 B 1 9 6 0 8 5 3 9 ; B B H 2 ; 7 1
4 8 9 J ? 1 5 6 2 < 0 8 7 3 4 1 4 6 > ; 6 6 > 8 2 1 4 8 9 J ? 1 5 6 2 ; 0 1 7 3 1 A ; E B 1 E H 6 > 1 Z J 0 9 > ; 2 3 5 : [ 3 7 3 2 3 8 5 < 0 3 8 0 6 8
8 E 6 ; 3 5 3 5 : 6 > 1 < ; 2 2 A 8 0 4 8 0 0 1 ? 8 7 3 5 : 6 > 1 ; 9 9 1 2 2 0 1 2 6 0 3 9 6 3 8 5 F

\ > 1 Z J 0 9 > ; 2 3 5 : [ 3 7 3 2 3 8 5 [ 3 0 1 9 6 8 0 0 1 2 1 0 7 1 2 6 > 1 0 3 : > 6 6 8 0 1 � 1 9 6 6 > 1
E 3 4 8 = ; 5 H 7 1 5 4 8 0 ; 2 � 8 5 / T 1 2 < 8 5 2 3 E B 1 3 5 ; 9 9 8 0 4 ; 5 9 1 A 3 6 > C F D ; F N 8 4 1 8 = S 6 ; 6 1 T J B 1 2 O U V W / U /
P F Q @ A > 1 5 6 > 1 [ 3 0 1 9 6 8 0 4 1 6 1 0 ? 3 5 1 2 6 > ; 6 6 > 1 7 1 5 4 8 0 2 J E ? 3 6 6 3 5 : 6 > 1 E 3 4 4 8 1 2 5 8 6 > ; 7 1 6 > 1 9 ; < ; E 3 B 3 6 H
6 8 = J B B H < 1 0 = 8 0 ? 8 0 B ; 9 � 2 6 > 1 3 5 6 1 : 0 3 6 H ; 5 4 0 1 B 3 ; E 3 B 3 6 H 6 8 ; 2 2 J 0 1 : 8 8 4 / = ; 3 6 > < 1 0 = 8 0 ? ; 5 9 � � �

� 	 
 � �  � 
 �  �  � � 
 � � � � � 
 � 
 � �  � � � � � � � � 	 � � 
 � � � � � �  � �

� �  � � � � �  � � 
 � � � 	 � � �  � � � � 
 �  � �  � 
 ! " � 
 # $ % & ' ( % ( & � ) �  � � $ % & ' ( % ( * + , + - + .



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � ! � � � � � � � " � � � � # $ � � � ! � � � � � � � " � � � � % � � � & ' � � � ! �
� � � � � � � � � � � � � � � � ! � � � ( � � � � ' � � � � � � ! � � ) � � � � � � � � � � � � � � � � � � ' � � � � ( � � � � � � � � � � � % � � � � * � � � � �
! & � � � � � " � � � � � � + � ! � � � � � � � � ' � � ( , � � �  � � � � � � �  � � � - - . $ / 0 / 1 � � � � * # % . / 2 2 / 1 � � � � * # % � � �
. 3 4 5 4 5 6 7 8 6 9 : ; < = 7 > 6 ? @ 6 6 = A B A C D < C A @ B ; 7 E A < F G 7 H 6 8 7 I E @ J E < E ; K A = 6 L L M N O 4 5 4 5 6 7 8 6 9 :

P Q R Q S T U O V D S V F S W X D F Y Z Q U K Q R T D P W X S Q O W K Q R ? D P W R S D F Y [ F S X F P W
T W K X W S [ Q X Q S \ W X H D T W R Q S T U O ] W K S S Q ^ U O Y D K P D T K Y Q T U X W :

T _ ` B E 8 8 E A < A C ; < a ` E = [ b @ A b A 8 ; c [ A @ A 7 > 6 @ = A G _ B 6 < 7 7 A 7 > 6 ^ _ @ G > ; 8 E < J P E d E 8 E A < G A < 8 7 E 7 _ 7 6 8 a A _ @
6 e b c E G E 7 G A < 8 6 < 7 7 A 7 > 6 8 _ ` 8 6 9 _ 6 < 7 b _ ` c E G = E 8 G c A 8 _ @ 6 A C 7 > 6 ` E = [ b @ A b A 8 ; c [ A @ = A G _ B 6 < 7 : S > 6
^ _ @ G > ; 8 E < J P E d E 8 E A < f E c c = E 8 G c A 8 6 ; < a = A G _ B 6 < 7 c ; ` 6 c 6 = g G A < C E = 6 < 7 E ; h i j g b @ A b @ E 6 7 ; @ a [ j g 7 @ ; = 6
8 6 G @ 6 7 [ j g k l m n o p q r j s t u v w q u q x y z p { v | } s p { q t ~ u v z � v � v z | � p � � w u z ~ x z � ~ u s � � t q s � p { q x s ~ � � q | p � r p s
z | ~ u � x q v | } g p t v x q � q ~ t q p � j v � x q � z | q x w } � q � p � z t � z | z v � s x q � � � � � � � � q p � q � � � u u
� � w � z � � z s | � v t q � � w � q ~ p p s � � w u z ~ x z � ~ u s � � t q y z p { s � p | s p z ~ q �

� | z | � p v | ~ q � y { q t q p { q � q � � q ~ z � z ~ v p z s | � t q � � z t q
x s ~ � � q | p v p z s | s t s p { q t z | � s t � v p z s | y z p { p { q w z x r v | x v � q | x s t � v z u � p s � t s � z x q z p y z p { p { q w z x r
p { q � z t q ~ p s t s � p { q � � t ~ { v � z | � � z � z � z s | t q � q t � q � p { q t z � { p p s t q � � q � p p { s � q z p q � � v � p q t w z x
s � q | z | � v | x � t z s t p s ~ s | p t v ~ p v y v t x � � t � � v | p p s p { q v � p { s t z p } p s y v z � q � z | s t z t t q � � u v t z p z q � z |
w z x � s t � � q ~ z � z ~ v p z s | � � | x q t � � � v � � � � � � � � � � � � � � � � �   ¡ ¢ £ ¤ � ¥ ¦   ¤ § ¨ ¥ © ¡ ª ¥ ¤ ¢ « « ¬ § ¤ ¥
  ª ¡ ¤ ¢ ª  © ¡ ® � © ¦ © ¡ ¤ ¢ ¤ © ¬ ¢ ® ¯ ¢ ª ¨ ¢ ¤ © ¡ ¦ ©  ©   « ¤ ®   ¤ � ¤ � © °   ¨ �

� � © ± £ ¦  � ¢ ¡   ª ² ³   ´   ¡   ¥ ª ®   ¬ ¬ ¢ ¤ ¤ © ¯ « ¤ ¤ ¥ « ¦ ¥ ´   ¨ ©
°   ¨ ¨ © ¦ ¡ ®   ¤ � © � ¯ ¢   ¬ ª ¥ ¤   µ    ¢ ¤   ¥ ª ¥ µ  ¥ ª ¤ ¦ ¢  ¤ ¢ ® ¢ ¦ ¨ ® � © ª ¢ ¡ ¥ ¬      ¤ ¢ ¤   ¥ ª ¤ � ¢ ¤ ¤ � © °   ¨ ¨ © ¦ « ¢ ¦ ¤      « ¢ ¤ © ¨
  ª � ¢ ¡ ° © © ª ¢ ® ¢ ¦ ¨ © ¨ � ¶ ¥ ¦ ª ¥ ¤   µ    ¢ ¤   ¥ ª « £ ¦ « ¥ ¡ © ¡ · °   ¨ ¨ © ¦ ¡ ¯ £ ¡ ¤ « ¦ ¥ ´   ¨ © ¤ � © ± £ ¦  � ¢ ¡   ª ² ³   ´   ¡   ¥ ª
®   ¤ � ¢ ´ ¢ ¬   ¨ © ¯ ¢   ¬ ¢ ¨ ¨ ¦ © ¡ ¡   ª ¤ � © °   ¨ ¦ © ¡ « ¥ ª ¡ © � ¸   ¨ ¨ © ¦ ¡ ¯ ¢ § ¢ ¬ ¡ ¥ ¯ ¥ ª   ¤ ¥ ¦ ¹ º » ¼ ½ ¾ ½ ¥ ¦ ¤ � ©
¿ À Á Â Ã Ä Å Æ Ç È É Æ Ê Æ Å Æ Ë Ç Ì Å Í Î Ï Å Æ Ð Î Ð Ë Ñ Î Ð Î Á Ò Æ Ç Î Í Ã Î Ç Ä Â Ë Ç Ð Á Ä Â Ð Ã Ä Å Ï Î Î Ç Ä Í Ä Á Ñ Î Ñ Ó

Ô © ª ¨ ¥ ¦ Ì Å ¢  ¤ ¥ µ ¡ £ ° ¯   ¤ ¤   ª ² ¢ °   ¨   ª ¦ © ¡ « ¥ ª ¡ © ¤ ¥
¤ �   ¡ ¡ ¥ ¬      ¤ ¢ ¤   ¥ ª ¡ � ¢ ¬ ¬ ° © ¨ © © ¯ © ¨ ¢  © ¦ ¤   µ    ¢ ¤   ¥ ª µ ¦ ¥ ¯ °   ¨ ¨ © ¦ ¤ ¥ ¤ � © ½ ¤ ¢ ¤ © ¤ � ¢ ¤ °   ¨ ¨ © ¦   ¡ ª ¥ ¤  £ ¦ ¦ © ª ¤ ¬ §
© ª ² ¢ ² © ¨   ª · ¢ ª ¨ ®   ¬ ¬ ª ¥ ¤ µ ¥ ¦ ¤ � © ¨ £ ¦ ¢ ¤   ¥ ª ¥ µ ¤ � ©  ¥ ª ¤ ¦ ¢  ¤ · © ª ² ¢ ² ©   ª ¢ ° ¥ §  ¥ ¤ ¤ ¥ µ ¾ ¡ ¦ ¢ © ¬ � � �   ¡
 © ¦ ¤   µ    ¢ ¤   ¥ ª   ¡ ¦ © Õ £   ¦ © ¨ ° § Ö � Ô ¢ � × ¥ ¨ © Ø Ù ¼ � Ú � � Ú �



� � � � � � � � 	 
 � 	 
 � 
 

�

� � � � � � � � � � � � � � � � � � � � � � � � 	 � 
 � � � � �  	 � �

� � � � � � � 
 � � � 
 � 
 � 
 � � � 
 � � � 	 � � � � � � 
 � � � � 
 � � � � � � � � � � � � � � � � � � 	 � � � � � �  	 � � � 	 	 � � � � 
� � � � � � � � � � � � 
 � � � � � � 	 
 	 � 	 � � � � � � � 	 � � � � �  	 � � � 	 � 	 � � � 	 � 
 � � � � 	 � � � 	 � � � � �  � � � � � 	 � � � � 	 � �

� 	 � 	 � � � � � � 	 � 
 � � 
 � 
 � � � � 	 � � � � � � � � � � � � � �  � ! ! 
 � � � 	 � � � � � 
 	 � � 
 � � � � � � 	 � � � � � 	 � � � 	 
 � 	 � �

� � � 	 � � � 	 
 � � � 	 	 � � � � � � � 	 � � � � 
 � � � � 
 � 
 	 � 	 
 � � � � 
 � � 
 � 
 � � � � � � �  � ! � � � � � � � � 	 	 � � � � � � � � �  � � �
� � � � � 	 	 � � 	 � � � � � � � � � � � 
 	 
 � � � � � � 	 � 
 � � � 
 � 	 � 
 � � � � 	 � � � 	 �

" # $ # % & ' ( ) * ' # + , - ' . ' ) / ) ' , ( 0 1 , ( ) 2 / . ) 3 ) * % 4 , - - , 5 ' ( 6 ) % 2 7 # # * / - - * / 8 % ) * %
7 % / ( ' ( 6 # / ) ) 2 ' 9 $ ) % & ) , ) * % 7 9 % - , 5 : " & & ' ) ' , ( / - & % 4 ' ( ' ) ' , ( # 7 / ; 9 % 4 , $ ( & ' ( ) * % # < % . ' 4 ' . / ) ' , ( #
' ( . - $ & % & 5 ' ) * ) * ' # + , - ' . ' ) / ) ' , ( 0 1 , ( ) 2 / . ) :

, 2 7 % / ( # ) * % / 6 % ( . ; 3 9 , / 2 & 3 . , 7 7 ' # # ' , ( 3 , 2 , ) * % 2 % ( ) ' ) ; , 4 ) * % + ) / ) %
, 4 = % # ) > ' 2 6 ' ( ' / ) * / ) ' # ' & % ( ) ' 4 ' % & , ( ) * % 4 ' 2 # ) < / 6 % , 4 ) * % + , - ' . ' ) / ) ' , ( , 2 / ( ; , ) * % 2 < $ 9 - ' . % ( ) ' ) ;
# % % ? ' ( 6 ) , < 2 , . $ 2 % 6 , , & # , 2 # % 2 8 ' . % # $ ( & % 2 ) * ' # 1 , ( ) 2 / . ) :

, 2 7 % / ( # ) * % 8 % ( & , 2 # # $ 9 7 ' ) ) % & 2 % # < , ( # % ) , ) * ' # # , - ' . ' ) / ) ' , ( :

7 % / ( # ) * % 9 ' ( & ' ( 6 / 6 2 % % 7 % ( ) ) * / ) ' # % ( ) % 2 % & ' ( ) , 9 % ) 5 % % ( ) * % + ) / ) % / ( & ) * %
> % ( & , 2 ) , < 2 , 8 ' & % ) * % 6 , , & # , 2 # % 2 8 ' . % # 2 % @ $ % # ) % & ' ( ) * % + , - ' . ' ) / ) ' , ( :

7 % / ( # ) * % A ' 2 % . ) , 2 , 4 ) * % = % # ) > ' 2 6 ' ( ' / A % < / 2 ) 7 % ( ) , 4 " & 7 ' ( ' # ) 2 / ) ' , ( 3

B $ 2 . * / # ' ( 6 A ' 8 ' # ' , ( :

7 % / ( # ) * % = % # ) > ' 2 6 ' ( ' / A % < / 2 ) 7 % ( ) , 4 " & 7 ' ( ' # ) 2 / ) ' , ( 3 B $ 2 . * / # ' ( 6
A ' 8 ' # ' , ( :

7 % / ( # ) * % & , . $ 7 % ( ) # ' 6 ( % & 9 ; ) * % " 6 % ( . ; / ( & ) * % B $ 2 . * / # ' ( 6
A ' 8 ' # ' , ( 3 / ( & / < < 2 , 8 % & / # ) , 4 , 2 7 9 ; ) * % " ) ) , 2 ( % ; C % ( % 2 / - 3 ) * / ) ' & % ( ) ' 4 ' % # ) * % > % ( & , 2 / # ) * %
. , ( ) 2 / . ) * , - & % 2 :

7 % / ( # ) * % , 4 4 ' . ' / - ( , ) ' . % , 4 / ( , < < , 2 ) $ ( ' ) ; ) , # $ < < - ; ) * % + ) / ) % 5 ' ) * 6 , , & # , 2
# % 2 8 ' . % # ) * / ) ' # < $ 9 - ' # * % & 9 ; ) * % B $ 2 . * / # ' ( 6 A ' 8 ' # ' , ( :

7 % / ( # ) * % + ) / ) % , 4 = % # ) > ' 2 6 ' ( ' / / ( & 0 , 2 / ( ; , 4 ' ) # / 6 % ( . ' % # 3 . , 7 7 ' # # ' , ( # 3 9 , / 2 & # 3
% ) . : / # . , ( ) % D ) 2 % @ $ ' 2 % # :

, 2 7 % / ( # / ( ; % ( ) ' ) ; # $ 9 7 ' ) ) ' ( 6 / 9 ' & ' ( 2 % # < , ( # % ) , ) * %
+ , - ' . ' ) / ) ' , ( 3 ) * % % ( ) ' ) ; ) * / ) * / # 9 % % ( # % - % . ) % & / # ) * % - , 5 % # ) 2 % # < , ( # ' 9 - % 9 ' & & % 2 3 , 2 ) * % % ( ) ' ) ; ) * / )
* / # 9 % % ( / 5 / 2 & % & ) * % 1 , ( ) 2 / . ) / # . , ( ) % D ) 2 % @ $ ' 2 % # :



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � ! ! � � � � � � � � � � � � �
� � � � � � � � � � � � � "

# $

% & ' ( ) * + * , - . / ) + 0 , 1 + % ' 0 2 3 * - - 4 ' 5 / 0 , 6 ' 0 * / 7 / 5 8 8 8 8 8 8 8 8 8 8 8 8 8
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 9 % & ' ( ) * + * , - . / ) + 0 , 1 + % ' 0 2 4 ' 1 / 2 ' : ' 5 5 ' 1 + * ; ' / ) + & ' ' 5 5 ' 1 + * ; ' : + , 0 +
7 , + ' - * : + ' 7 / ) + & ' 5 * 0 : + 6 , < ' / 5 + & * : . / ) + 0 , 1 + = * 7 ' ) + * 5 * ' 7 , : + & ' > + , + ' / 5 ? ' : + @ * 0 < * ) * , 1 / ) + 0 , 1 + 1 / ; ' 0
6 , < ' 1 / ) + , * ) * ) < + & ' : * < ) , + A 0 ' : / 5 + & ' B A 0 1 & , : * ) < C * ; * : * / ) = D + + / 0 ) ' E F ' ) ' 0 , - = , ) 7 G ) 1 A 2 4 0 , ) 1 '
1 - ' 0 H I / 0 , ) / + & ' 0 6 , < ' * 7 ' ) + * 5 * ' 7 , : 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 J = , ) 7 + & ' ( ) * + * , -
. / ) + 0 , 1 + % ' 0 2 ' ) 7 : / ) + & ' ' 5 5 ' 1 + * ; ' ' ) 7 7 , + ' , - : / : & / 3 ) / ) + & ' 5 * 0 : + 6 , < ' / 5 + & * : . / ) + 0 , 1 + 9

% & * : . / ) + 0 , 1 + 2 , E 4 ' 0 ' ) ' 3 ' 7 A 6 / ) + & ' 2 A + A , - 3 0 * + + ' ) 1 / ) : ' ) + / 5 + & ' D < ' ) 1 E =
K L M N O P Q P L M R S T U V N O K W W S R X K Y R Z N O P [ \ S ] O K ^ V L _ ` V X V ^ V R L K L M N O P a N N R S L P b c P L P S K Y d ^ R Z Z V ] P
I D + + / 0 ) ' E F ' ) ' 0 , - , 6 6 0 / ; , - * : , : + / 5 / 0 2 / ) - E J 9 D ) E 0 ' e A ' : + 5 / 0 0 ' ) ' 3 , - : & / A - 7 4 ' 7 ' - * ; ' 0 ' 7 + / + & '
D < ' ) 1 E , ) 7 + & ' ) : A 4 2 * + + ' 7 + / + & ' B A 0 1 & , : * ) < C * ; * : * / ) + & * 0 + E I f g J 7 , E : 6 0 * / 0 + / + & ' ' h 6 * 0 , + * / ) 7 , + '
/ 5 + & ' * ) * + * , - 1 / ) + 0 , 1 + + ' 0 2 / 0 , 6 6 0 / 6 0 * , + ' 0 ' ) ' 3 , - + ' 0 2 9 D . / ) + 0 , 1 + 0 ' ) ' 3 , - : & , - - 4 ' * ) , 1 1 / 0 7 , ) 1 '
3 * + & + & ' + ' 0 2 : , ) 7 1 / ) 7 * + * / ) : / 5 + & ' / 0 * < * ) , - 1 / ) + 0 , 1 + 9 i ) - ' : : / + & ' 0 3 * : ' : 6 ' 1 * 5 * ' 7 4 ' - / 3 = 0 ' ) ' 3 , -
/ 5 + & * : . / ) + 0 , 1 + * : - * 2 * + ' 7 + / 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 : A 1 1 ' : : * ; ' / ) ' I j J E ' , 0 6 ' 0 * / 7 : / 0 2 A - + * 6 - '
0 ' ) ' 3 , - 6 ' 0 * / 7 : / 5 - ' : : + & , ) / ) ' E ' , 0 = 6 0 / ; * 7 ' 7 + & , + + & ' 2 A - + * 6 - ' 0 ' ) ' 3 , - 6 ' 0 * / 7 : 7 / ) / + ' h 1 ' ' 7
+ & ' + / + , - ) A 2 4 ' 0 / 5 2 / ) + & : , ; , * - , 4 - ' * ) , - - 0 ' ) ' 3 , - E ' , 0 : 1 / 2 4 * ) ' 7 9 D A + / 2 , + * 1 0 ' ) ' 3 , - / 5 + & * :
. / ) + 0 , 1 + * : 6 0 / & * 4 * + ' 7 9 k ' ) ' 3 , - : 2 A : + 4 ' , 6 6 0 / ; ' 7 4 E + & ' @ ' ) 7 / 0 = D < ' ) 1 E = B A 0 1 & , : * ) < C * ; * : * / )
K L M a N N R S L P b c P L P S K Y d ^ R Z Z V ] P l a N N R S L P b c P L P S K Y K W W S R X K Y V ^ K ^ N R Z R S m R L Y b n

o p q % & * : 1 / ) + 0 , 1 + 2 , E 4 ' 0 ' ) ' 3 ' 7 5 / 0 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
: A 1 1 ' : : * ; ' 8 8 8 8 8 8 8 8 8 8 E ' , 0 6 ' 0 * / 7 : / 0 : & / 0 + ' 0 6 ' 0 * / 7 : 6 0 / ; * 7 ' 7 + & , + + & ' E 7 / ) / + ' h 1 ' ' 7
+ & ' + / + , - ) A 2 4 ' 0 / 5 2 / ) + & : 1 / ) + , * ) ' 7 * ) , - - , ; , * - , 4 - ' 0 ' ) ' 3 , - : 9 D A + / 2 , + * 1 0 ' ) ' 3 , - / 5 + & * :
. / ) + 0 , 1 + * : 6 0 / & * 4 * + ' 7 9 k ' ) ' 3 , - : 2 A : + 4 ' , 6 6 0 / ; ' 7 4 E + & ' @ ' ) 7 / 0 = D < ' ) 1 E = B A 0 1 & , : * ) <
` V X V ^ V R L K L M a N N R S L P b c P L P S K Y d ^ R Z Z V ] P l a N N R S L P b c P L P S K Y K W W S R X K Y V ^ K ^ N R Z R S m R L Y b n

( ) + & ' ' ; ' ) + + & , + + & * : 1 / ) + 0 , 1 + 6 ' 0 2 * + : 7 ' - * ; ' 0 E / 0 7 ' 0 : = , 7 ' - * ; ' 0 E
/ 0 7 ' 0 2 , E / ) - E 4 ' * : : A ' 7 7 A 0 * ) < + & ' + * 2 ' + & * : . / ) + 0 , 1 + * : * ) ' 5 5 ' 1 + 9 D ) E 7 ' - * ; ' 0 E / 0 7 ' 0 * : : A ' 7
3 * + & * ) / ) ' E ' , 0 / 5 + & ' ' h 6 * 0 , + * / ) / 5 + & * : . / ) + 0 , 1 + : & , - - 4 ' ' 5 5 ' 1 + * ; ' 5 / 0 / ) ' E ' , 0 5 0 / 2 + & ' 7 , + ' + & '
7 ' - * ; ' 0 E / 0 7 ' 0 * : * : : A ' 7 9 r / 7 ' - * ; ' 0 E / 0 7 ' 0 2 , E 4 ' ' h + ' ) 7 ' 7 4 ' E / ) 7 / ) ' E ' , 0 , 5 + ' 0 + & * : . / ) + 0 , 1 +
& , : ' h 6 * 0 ' 7 9

o p % & * : . / ) + 0 , 1 + 4 ' 1 / 2 ' : ' 5 5 ' 1 + * ; ' A 6 / ) @ ' ) 7 / 0 d : 0 ' 1 ' * 6 + / 5 + & ' ) / + * 1 '
+ / 6 0 / 1 ' ' 7 , ) 7 2 A : + 4 ' 1 / 2 6 - ' + ' 7 3 * + & * ) 7 , E : 9

s t u v w x y u z {

| } ~ � � � � �

✔



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � " � � # �
$ % & % ' ( ) * + ) , % - * ) ' & % ) * ( $ * & % % . / - . ( / $ ) * + ) , % 0 * - ) $ / & ) 1 * $ % + 2 3 3 4 . % 5 & $ ' 6 % . ' - ) , % / ) ) / & , % .
5 ( % & ' + ' & / ) ' * - 5 1 2 5 ) 6 % & * 1 ( 3 % ) % . 7 ' ) , ' - 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 . / 4 5 9 : ( * - & * 1 ( 3 % ) ' * - * + ) , %
7 * $ ; & * < % $ % . 6 4 ) , % ( $ % & % . ' - = 5 % - ) % - & % > ) , % < % - . * $ / = $ % % 5 ) , / ) ?

@ A ) , % & * - ) $ / & ) 7 ' 3 3 & * - ) ' - 2 % + * $ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 4 % / $ 5 B

@ A ) , % & * - ) $ / & ) 1 / 4 6 % $ % - % 7 % . + * $ 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 5 2 & & % 5 5 ' < % 8 8 8 8 8 8 8 8 8 8 4 % / $
( % $ ' * . 5 * $ 5 , * $ ) % $ ( % $ ' * . 5 ( $ * < ' . % . ) , / ) ) , % 4 . * - * ) % C & % % . ) , % ) * ) / 3 - 2 1 6 % $ * + 1 * - ) , 5
& * - ) / ' - % . ' - / 3 3 / < / ' 3 / 6 3 % $ % - % 7 / 3 5 9 D 2 ) * 1 / ) ' & $ % - % 7 / 3 * + ) , ' 5 0 * - ) $ / & ) ' 5 ( $ * , ' 6 ' ) % . 9
E % - % 7 / 3 5 1 2 5 ) 6 % / ( ( $ * < % . 6 4 ) , % F % - . * $ > D = % - & 4 > G 2 $ & , / 5 ' - = H ' < ' 5 ' * - / - . D ) ) * $ - % 4
I J K J L M N � � � + + ' & % � D ) ) * $ - % 4 � % - % $ / 3 / ( ( $ * < / 3 ' 5 / 5 ) * + * $ 1 * - 3 4 � 9

@ A � , % ) % $ 1 * + ) , ' 5 0 * - ) $ / & ) 5 , / 3 3 $ 2 - + $ * 1 ) , % ' 5 5 2 / - & % * + ) , % D 7 / $ .
H * & 2 1 % - ) 2 - ) ' 3 / 3 3 * + ) , % = * * . 5 & * - ) $ / & ) % . + * $ , / < % 6 % % - . % 3 ' < % $ % . > 6 2 ) ' - - * % < % - ) 7 ' 3 3 ) , ' 5
0 * - ) $ / & ) % C ) % - . + * $ 1 * $ % ) , / - * - % + ' 5 & / 3 4 % / $ 9

@ A � , ' 5 0 * - ) $ / & ) 6 % & * 1 % 5 % + + % & ) ' < % * - ) , % % + + % & ) ' < % 5 ) / $ )
. / ) % 3 ' 5 ) % . * - ) , % + ' $ 5 ) ( / = % * + ) , ' 5 0 * - ) $ / & ) > ' . % - ) ' + ' % . / 5 ) , % � ) / ) % * + 	 % 5 ) F ' $ = ' - ' / & * - ) $ / & )
& * < % $ ( / = % & * - ) / ' - ' - = ) , % 5 ' = - / ) 2 $ % 5 * + ) , % G 2 $ & , / 5 ' - = H ' < ' 5 ' * - > D ) ) * $ - % 4 � % - % $ / 3 > / - .

 - & 2 1 6 $ / - & % & 3 % $ ; � * $ / - * ) , % $ ( / = % ' . % - ) ' + ' % . / 5 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 � >
/ - . & * - ) ' - 2 % 5 2 - ) ' 3 ) , % ( $ * � % & ) + * $ 7 , ' & , ) , % < % - . * $ ' 5 ( $ * < ' . ' - = * < % $ 5 ' = , ) ' 5 & * 1 ( 3 % ) % 9

@ A 0 * - ) $ / & ) � % $ 1 5 ( % & ' + ' % . ' - 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8

F % - . * $ �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � � � � �  � � � ! � � � � � � � � � � �   � � � � � � � � � � � " � � �

# $ % & ' ( ) ' * % + ( , + - . * / 0 . 1 + * # $ % & ' ( ) ' * % + ( , + - . * / 0 . 2 % . 3 4 ' - ' 2 / 5 6 1 3 / 6 7 ' ' - 0 3 ' 0 8 ' ( % - 9 ' 0 . % + - :
� � � ; � < = > ' % . 3 ' * # $ % & ' ( ) ' * % + ( , + - . * / 0 . 1 + * # $ % & ' ( ) ' * % + ( , + - . * / 0 . 2 % . 3 4 ' - ' 2 / 5 6 1 3 / 6 7 ' ' - 0 3 ' 0 8 ' ( ?

@ � � � � � � �  � � � � � � � � �  � � A � � � � � � � � � � � � ; �  �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � B � � � � < C � � � � � � � � � �
� � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � D � � � � � � � ; � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � �  � � A � � � � � � � � � <

� , % E 2 / - ) ' ) ' % 5 $ % E 2 ' $ % . 2 - . % $ ) , ' 5 0 * - ) $ / & ) 5 , / 3 3 6 % . % ) % $ 1 ' - % . ' - / & & * $ . / - & %
7 ' ) , ) , % & / ) % = * $ 4 ) , / ) , / 5 6 % % - ' . % - ) ' + ' % . / 5 / ( ( 3 ' & / 6 3 % ) * ) , ' 5 0 * - ) $ / & ) 6 % 3 * 7 9

@ A F 2 / - ) ' ) ' % 5 3 ' 5 ) % . ' - ) , ' 5 � * 3 ' & ' ) / ) ' * - G D 7 / $ . H * & 2 1 % - ) / $ %
/ ( ( $ * C ' 1 / ) ' * - 5 * - 3 4 > 6 / 5 % . * - % 5 ) ' 1 / ) % 5 5 2 ( ( 3 ' % . 6 4 ) , % D = % - & 4 9 H ) ' 5 2 - . % $ 5 ) * * . / - . / = $ % % .
) , / ) ) , % 0 * - ) $ / & ) 5 , / 3 3 & * < % $ ) , % E 2 / - ) ' ) ' % 5 / & ) 2 / 3 3 4 * $ . % $ % . + * $ . % 3 ' < % $ 4 . 2 $ ' - = ) , % ) % $ 1 * + ) , %
0 * - ) $ / & ) > 7 , % ) , % $ 1 * $ % * $ 3 % 5 5 ) , / - ) , % E 2 / - ) ' ) ' % 5 5 , * 7 - 9

@ A � , % 5 & * ( % * + ) , % 5 % $ < ' & % ) * 6 % ( $ * < ' . % . 7 ' 3 3 6 % 1 * $ % & 3 % / $ 3 4 . % + ' - % . ' - ) , %
5 ( % & ' + ' & / ) ' * - 5 ' - & 3 2 . % . , % $ % 7 ' ) , 9

@ A � , % 5 & * ( % * + ) , % 5 % $ < ' & % / - . . % 3 ' < % $ / 6 3 % = * * . 5 ) * 6 %
( $ * < ' . % . 7 ' 3 3 6 % 1 * $ % & 3 % / $ 3 4 . % + ' - % . ' - ) , % 5 ( % & ' + ' & / ) ' * - 5 ' - & 3 2 . % . , % $ % 7 ' ) , 9

✔



� � � � � � � � 	 
 � 	 
 � 
 

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � ! � � " � � � � � � � �
� " � � � � � � � " � � � � � � � � � � � � � � � � � � � � � � # � " � " � � � � $ � � � % & � � � � � � � � � � � ' � � � ( � ) � � � " � # � ( � � � " * � �
� " " � � � � � � # ! � � " � ' �  ) � � � � � � � � " � � " � � � � � � � � � � � � � � $ � � � � � � � � � � � � � � � � � � � � � � � ! � � � " � �
� � � � � ( � " )  � � � + � � " � � * , ! � � �  * - � � � � � � � � ! . � ( � � � � � * � � " , � � � � � �  / � � � � � 0 1 2 � � � � � � %

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ( � �  ' � � � � � # #  " � � � � � " � � � � �
� � � � � � � � � � � � � � %

3 4 5 6 7 8 9 4 : ; < = > ? < @ < ; < A = ? < 8 5 9 B A 8 C : D : 7 B 4 A 8 < E 5 B 4 5 F > 5 = 9 D
B A G 7 8 9 4 : ; 5 > A A H ; A 8 ; 5 8 @ < 9 5 ; < = B 4 5 A G 5 = C : 8 I 5 B B 4 : B J 5 = H A 8 K A 7 L H A B 4 5 8 K < ; 5 G 8 A @ < H 5 7 = H 5 8 B 4 < ;
M A = B 8 : 9 B < N B 4 A ; 5 > A A H ; A 8 ; 5 8 @ < 9 5 ; : 8 5 N A 8 < C C 5 H < : B 5 A 8 5 O G 5 H < B 5 H H 5 L < @ 5 8 D < = : = 5 C 5 8 > 5 = 9 D P
Q C 5 8 > 5 = 9 < 5 ; ; 4 : L L < = 9 L 7 H 5 R S 7 B : 8 5 = A B L < C < B 5 H B A R H 5 L : D ; < = B 8 : = ; G A 8 B : B < A = A 8 : = 7 = : = B < 9 < G : B 5 H
< = 9 8 5 : ; 5 < = B 4 5 @ A L 7 C 5 A N K A 8 I P F = 5 C 5 8 > 5 = 9 D G 7 8 9 4 : ; 5 < = B 4 5 A G 5 = C : 8 I 5 B R : G G 8 A @ 5 H S D B 4 5
6 7 8 9 4 : ; < = > ? < @ < ; < A = ? < 8 5 9 B A 8 R ; 4 : L L = A B 9 A = ; B < B 7 B 5 A N S 8 5 : 9 4 A N B 4 < ; M A = B 8 : 9 B : = H ; 4 : L L = A B 5 = B < B L 5
B 4 5 J 5 = H A 8 B A : = D N A 8 C A N 9 A C G 5 = ; : B < A = A 8 H : C : > 5 ; P 3 4 < ; G 8 A @ < ; < A = H A 5 ; = A B 5 O 9 7 ; 5 B 4 5 T B : B 5
N 8 A C N 7 L N < L L < = > < B ; A S L < > : B < A = ; 7 = H 5 8 : U = 5 V 3 < C 5 6 7 8 9 4 : ; 5 9 A = B 8 : 9 B P

F L L A N B 4 5 < B 5 C ; 9 4 5 9 I 5 H < = B 4 < ; ; 5 9 B < A = C 7 ; B S 5 G 8 A @ < H 5 H B A B 4 5
6 7 8 9 4 : ; < = > ? < @ < ; < A = S D B 4 5 J 5 = H A 8 : ; ; G 5 9 < N < 5 H W

X Y Z = : H H < B < A = B A : = D B 4 < = > 8 5 [ 7 < 8 5 H 7 = H 5 8 B 4 5
T 5 9 B < A = A N B 4 5 \ 5 = 5 8 : L 3 5 8 C ; : = H M A = H < B < A = ; 5 = B < B L 5 H ] < 9 5 = ; < = > R B 4 5 : G G : 8 5 = B ; 7 9 9 5 ; ; N 7 L J 5 = H A 8
; 4 : L L N 7 8 = < ; 4 G 8 A A N A N B 4 5 N A L L A K < = > L < 9 5 = ; 5 ; R 9 5 8 B < N < 9 : B < A = ; R : = H ^ A 8 G 5 8 C < B ; 7 G A = 8 5 [ 7 5 ; B : = H < = :
N A 8 C : 9 9 5 G B : S L 5 B A B 4 5 T B : B 5 P _ ` a b a c d a e f g h i j a k b l m b f m m b h n f a b o m p f b h o f h q h b r h f f ` a s f h f a t e
u v w x y z u { | x } z v ~ �

� �

� �

� �

� �

� � x � � � � | x ~ } u � { { x u u � � w � x ~ y v | u � � w w � w u v � � | ~ z u � � | v v � v � � ~ � � y y z } z v ~ � w w z { x ~ u x u v |
{ x | } z � z { � } z v ~ u { v ~ } � z ~ x y z ~ } � x u � x { z � z { � } z v ~ u | x � � | y w x u u v � � � x } � x | v | ~ v } } � � } | x � � z | x � x ~ } z u w z u } x y
� � v � x �



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � �  ! � �  � � � � " � � � � � � � # � � � � � � � � " � � � $  � � � � � � � � � � � � � % � � � & � � � � � � � � � � � � � � � � " ! � � �
� � ! � � � � � � � � � � � � � � & � � � � � � � � � � � � � � � � � � � � � � � � � $  � � � � � ' ( ) * � � � � � � � � � � � � � � � + � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � , � � � � � � � � � � � � � � % � � � � � � - & � � � � " � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � $ � � � � � � ! � � � � � � � � � � % � � � - & � � � � " � � � � ! ! � � � � � � � � � � � � � � � � �
� � � � & � � � � � � � � � � � � � � � � � � � � � � � � , � � � � � � � � & � � � � � � � � ! � � � � � � , � � � � � � � � � � � � � � � � � , � � � � � �
� � � � � � � � � , � � � � � � & � � � � � � � � � � � $  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � . � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � � � � � � � " � � �
� � & � � � � � � � � � " � � � � � � � � � � � � � � � � � � � � � . � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � $

� � � � � � ! � � � ! � � � � � � � /

0 1 � � � � � � � � � � � � ! � � � � � � / 2 2 2 2 2 2 2 2 2 2 2 2 � � �
� � � � � � � � � � $

0 1 � � � � � � � � � � � � ! � � � � � � / 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 � � � � � � � � � � � � � $

0 1 3 4 5 6 7 8 8 9 5 : ; < = > ; < ? 4 ; @ A 9 @ 7 = B 4 4 5 4 8 � � � � � � � � � � � � ! � � � � � � /
2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 � � � � � � � � � � � � � $ C D � � � � � � � � � � � � 	 � � 
 � D � 	 D � � 	  � 
 � � D � � � � � 
 � D � � 
 � � � � 
 � � D
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � $

0 1 � � � � � ! � � � � � � / 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
� � � � � � � � � � � � � $

0 1 � � � � � ! � � � � � � / 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 � � � � � � � � � � � � � $

0 1 � � � � � � � � � � � � � � � � � � � � � �  � ! � � � � � � � �  � ! � " # $ % & ' ( % )

* + � � � � � � � � � � �  , - - - - - - - - - - - - - - - - - . � / � 0 0 � / / � � 0 � 1

* + � � � � � � � � � � �  , - - - - - - - - - - - - - - - - - . � / � 0 0 � / / � � 0 � 1

* +

* +

* +

* +

2 3 4 5 5 5 4 5 5 5 6 5 5
✔



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � � ! " # $ % & ' ( ) * + , - ( , ( ) . / * ( 0 ' 1 2 ' (
/ ' 3 . , / ' 4 5 * ( 4 ) 2 * 6 6 7 . / ( , ) 2 & / - - 7 - 7 1 - / 8 ' / 9 : 0 - % & ' ( ) * + , - ( , ( ) . / * ( 0 ' . & - ( / ' 3 . ' ) + ;

< 6 6 6 ' = * 6 * 0 + , - ( ) 7 - / 4 * % * = ' ) > / - . = 2 + > ? @ ' ( 4 - / * = * , ( ) + + 2 ' A + * + ' ) 2 * 6 6 > ' > / - . = 2 +
, ( + 2 ' B ' ) + @ , / = , ( , * C 6 * , % ) C - % % , ) ) , - ( ; D + 2 ' / 0 * . ) ' ) - 7 * 0 + , - ( % . ) + > ' > / - . = 2 + , ( + 2 ' B ' ) +
@ , / = , ( , * 0 - . / + * . + 2 - / , E ' 4 > ? ) + * + . + ' + - ' F ' / 0 , ) ' G . / , ) 4 , 0 + , - ( - H ' / , + ;

I 2 , ) 0 6 * . ) ' ) 2 * 6 6 , ( ( - 1 * ? > ' 0 - ( ) , 4 ' / ' 4 ' F 0 6 . ) , H ' * ( 4 ) 2 * 6 6
J K L M N O N L L P Q R L S L Q K T U V Q J W X : 9 T N V P L L K Y Z T 9 Z Q S J X K L P Q T S [ S N M S \ M Q T Q O Q ] X ^ _ Q J ] K T 9 P S M M Y S X
6 , 3 . , 4 * + ' 4 4 * % * = ' ) , ( + 2 ' * % - . ( + ) & ' 0 , 7 , ' 4 > ' 6 - 1 - / * ) 4 ' ) 0 / , > ' 4 , ( + 2 ' ) & ' 0 , 7 , 0 * + , - ( ) `

a b c c c c c c c c c c c c c c c c c c c c c c c c c c c 7 - / c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c c ;

a b d , 3 . , 4 * + ' 4 e * % * = ' ) C - ( + * , ( ' 4 , ( + 2 ' A & ' 0 , 7 , 0 * + , - ( ) ;

a b d , 3 . , 4 * + ' 4 e * % * = ' ) < / ' f - + g ( 0 6 . 4 ' 4 , ( + 2 , ) C - ( + / * 0 + ;

@ ' J ] K T : 9 9 N = ( * + . / ' - ( , + ) > , 4 5 - / - ( + 2 ' 0 ' / + , 7 , 0 * + , - ( * ( 4 ) , = ( * + . / ' & * = ' 5
0 - ( ) + , + . + ' ) * ( - 7 7 ' / + - + 2 ' A + * + ' + 2 * + 0 * ( ( - + > ' . ( , 6 * + ' / * 6 6 ? 1 , + 2 4 / * 1 ( 5 ) , = ( , 7 , ' ) + 2 * + + 2 ' & / - 4 . 0 + - /
) ' / H , 0 ' & / - & - ) ' 4 > ? H ' ( 4 - / % ' ' + ) + 2 ' % * ( 4 * + - / ? / ' 3 . , / ' % ' ( + ) 0 - ( + * , ( ' 4 , ( + 2 ' A - 6 , 0 , + * + , - ( 7 - /
+ 2 * + & / - 4 . 0 + - / ) ' / H , 0 ' 5 . ( 6 ' ) ) - + 2 ' / 1 , ) ' , ( 4 , 0 * + ' 4 5 * ( 4 ) , = ( , 7 , ' ) * 0 0 ' & + * ( 0 ' - 7 + 2 ' + ' / % ) * ( 4
0 - ( 4 , + , - ( ) 0 - ( + * , ( ' 4 , ( + 2 ' A - 6 , 0 , + * + , - ( . ( 6 ' ) ) - + 2 ' / 1 , ) ' , ( 4 , 0 * + ' 4 ;

I 2 ' & / , 0 , ( = ) ' + 7 - / + 2 2 ' / ' , ( , ) 7 , / % 7 - / + 2 ' 6 , 7 ' - 7 + 2 ' C - ( + / * 0 + 5 . ( 6 ' ) ) ) & ' 0 , 7 , ' 4
Q M 9 Q h P Q T Q h N L P N J L P N 9 R K M N W N L S L N K J i j K J L T S W L \ X L P Q R L S L Q ^ U _ Q J ] K T : 9 N J W M Z 9 N K J K k Y T N W Q
* 4 G . ) + % ' ( + & / - H , ) , - ( ) , ( , + ) > , 4 5 1 , + 2 - . + * ( ' F & / ' ) ) * . + 2 - / , E * + , - ( 7 / - % + 2 ' A + * + ' , ( + 2 '
A - 6 , 0 , + * + , - ( + - 4 - ) - 5 % * ? / ' ) . 6 + , ( > , 4 4 , ) 3 . * 6 , 7 , 0 * + , - ( ; f - + 1 , + 2 ) + * ( 4 , ( = + 2 ' 7 - / ' = - , ( = 5 @ ' ( 4 - /
% . ) + ' F + ' ( 4 * ( ? & . > 6 , 0 6 ? * 4 H ' / + , ) ' 4 ) * 6 ' & / , 0 ' + - + 2 ' A + * + ' * ( 4 , ( H - , 0 ' * + + 2 ' 6 - 1 ' / - 7 + 2 '
0 - ( + / * 0 + & / , 0 ' - / + 2 ' & . > 6 , 0 6 ? * 4 H ' / + , ) ' 4 ) * 6 ' & / , 0 ' ;

l * ? % ' ( + ) 7 - / = - - 4 ) m ) ' / H , 0 ' ) 1 , 6 6 > ' % * 4 ' , ( * / / ' * / ) - ( 6 ?
. & - ( / ' 0 ' , & + - 7 * & / - & ' / , ( H - , 0 ' 5 4 ' + * , 6 , ( = + 2 ' = - - 4 ) m ) ' / H , 0 ' ) & / - H , 4 ' 4 - / / ' 0 ' , & + - 7 + 2 '
= - - 4 ) m ) ' / H , 0 ' ) 5 1 2 , 0 2 ' H ' / , ) 6 * + ' / ; f - + 1 , + 2 ) + * ( 4 , ( = + 2 ' 7 - / ' = - , ( = 5 & * ? % ' ( + ) 7 - / ) - 7 + 1 * / '
% * , ( + ' ( * ( 0 ' 5 6 , 0 ' ( ) ' ) 5 - / ) . > ) 0 / , & + , - ( ) % * ? > ' & * , 4 * ( ( . * 6 6 ? , ( * 4 H * ( 0 ' ;

@ ' ( 4 - / % . ) + * 0 0 ' & + & * ? % ' ( + > ? ' 6 ' 0 + / - ( , 0 7 . ( 4 ) + / * ( ) 7 ' / * ( 4 l n
j S T ] ^ o p P Q R L S L Q K k q Q 9 L _ N T V N J N S : 9 r Z T W P S 9 N J V j S T ] Y T K V T S O s S ] O N J N 9 L Q T Q ] Z J ] Q T W K J L T S W L \ X
* > * ( 8 , ( = , ( ) + , + . + , - ( 5 & / - 0 ' ) ) ' ) & * ? % ' ( + 7 - / = - - 4 ) * ( 4 ) ' / H , 0 ' ) + 2 / - . = 2 ) + * + ' 4 ' ) , = ( * + ' 4
0 / ' 4 , + 0 * / 4 ) ; t

I 2 ' @ ' ( 4 - / ) 2 * 6 6 & * ? * ( ? * & & 6 , 0 * > 6 ' ) * 6 ' ) 5 . ) ' 5 & ' / ) - ( * 6 & / - & ' / + ? - / * ( ? - + 2 ' /
+ * F ' ) * / , ) , ( = - . + - 7 + 2 , ) C - ( + / * 0 + * ( 4 + 2 ' + / * ( ) * 0 + , - ( ) 0 - ( + ' % & 6 * + ' 4 + 2 ' / ' > ? ; I 2 ' A + * + ' - 7
B ' ) + @ , / = , ( , * , ) ' F ' % & + 7 / - % 7 ' 4 ' / * 6 * ( 4 ) + * + ' + * F ' ) * ( 4 1 , 6 6 ( - + & * ? - / / ' , % > . / ) ' ) . 0 2 + * F ' ) ;

✔



� � � � � � � � � 	 
 � �  � �

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � ! � � � � � � " � � � # � � � � � � � � � � � � � � � � � � � � � � � � � $ % � � � � � � % " � � �
& � � � � � � ' � � � � � � � � � � � ( � � � � $ � � � � � � � � ) � � � � � � � ( � � � � � � $ � � � � � � � � $ � � � � � � � � � � � $ � � � $ � % � �
� � � $ � � � � � � � � � � � � � � � � * $ � � � � % " � � � � � � � � � � � � � � � � � � � � # � � � + , � � � $ � � � � � $ � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � " � � � $ � � � � � � - � � � � � � � � . / 0 1 2 3 4 5 6 7 1 8 9 � * $ � � � � � � � $ � � � � � � � � � � � � � � �
% � � � � � � � � � � : ; < = > ? @ A B = @ � � � % � � � �  � � � � � � � " � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � +

C � � D E � � � � � � � D � � � � � � � � � � $ � � � � � � � � � � � D � � � � � � � � � � � ( � � � � � � � � � � $ � � � � $ � � D
% � � � � � � � � � � � � � � � � % " � � � F � � � D � � � $ � � � � � � � � �  � D � % � � � � � � � � � # � � � � % � � + , � � � � � # � � � � $ � � D � � �
� � � � � � � � � � � � � � � � � � � � � �  � D � � � � � � # � � � � % � � ( � � � D E � � � � � � � % � � � � � D # � � � � � � � � � � � � � � � �
% � � � � � � � � � � G $ H I J K L M N O L P D Q R H I O R S L K S T N P Q N L U V W P V X N R D V K M Y O O V R Z Z S K Z S P R M O W K S K M N O S T P D O

[ R W O R \ R P H R Y H O ] ^ L M N R M K Q Q U S D _ M N O ` M R M O [ R I V K M P L I M N O a O V W K S M N R M R V R H M O S V R M P \ O D K U S Q O K L
L U V W P V X N R D Y O O V K Y M R P V O W R V W M N O S O Y I R \ K P W M N O R U M K [ R M P Q M O S [ P V R M P K V ] b K V � R Z Z S K Z S P R M P K V K S
V K V � L U V W P V X D N R H H V K M Y O Q K V D P W O S O W R V O \ O V M K L W O L R U H M ]

C N O � U S Q N R D P V X � P \ P D P K V � P S O Q M K S S O D O S \ O D M N O S P X N M M K Q R V Q O H M N P D
E K V M S R Q M P [ [ O W P R M O H I U Z K V T S P M M O V V K M P Q O M K M N O \ O V W K S P L M N O [ R M O S P R H D K S T K S � [ R V D N P Z D U Z Z H P O W
W K V K M Q K V L K S [ M K M N O D Z O Q P L P Q R M P K V D Q K V M R P V O W P V M N O E K V M S R Q M ] C N O � U S Q N R D P V X � P \ P D P K V � P S O Q M K S

[ R I R H D K Q R V Q O H R V I Z U S Q N R D O K S E K V M S R Q M U Z K V � � � � 	 
 � �  � � � � � � �  � � � � � � � � � � � � �  �

� � � � � � � � � � �  � � � � 
 � �  � �  �  � � � � � � � � � � � � � � � � 
 � � �  ! � ! " # $ # % #

&  ' �  
 � � � � � � 
 
 � � � � � � � � � �  � � � � � ' � � � � � 
 � � �  ' � � � � ( � � � � � ' � � � �  � � �  


� � � � � � � � #

& �  
 � � � � � � � �  
 � � ) � � � � � % 	 � � �  � � � � ( � � � � � � � � � � � � 
 � �  � �  �  �

� � � �  � � � � � �  )  � � � � � � � � � �  � 
 � � �  � � � � � � � ( �  � �  ( � � 
 # * � 	  � � � � ' � �  � � ( � � )  � � �  �


 ( � �  �  � � �  � � ' � � � � � 
 + � � � � 	 � � � � � 
 � � � � � + ) � � % � � � � � �  � � � � + � �  � � � � � � � � �  � � 
 � � )  � � � � � 
 � � �

� � 
 � �  � �  �  � � � � 
 �  � � �  � � + � � 
 � �  � �  �  � � � � � + � � � � 
 � �  � �  �  � � � � � � � � � � � � � � � � 
  
 ) �  �

� � � � � � � � � � � � � #

� � � � � � 
 � � � � � � ' ( � 	 �  � � � � � � ( ( �  � � % � � � � � � � � � + 
 � � � � + � � �

� � � � � � � � 
 + � � � � � � �  � � 
 � � � � � �  � � � � � 
 # , 	 
 � % '  � �  � � � %  � + � � � � � � � � - � � � � � � � � 
 � � � �  � � � 


� � )  � � � � + � � � � � 
 � � � � 
 + � � � �  � � � � ' ( � 	 �  � � � � � � ( ( �  � � % � � � � � 
 + � � � � � � �  � � 
 + � � � � � �  � � � � � 
 #

� � � � � � 
 � � � � � � �  � 	 � � � 
 � % � � � � � � � � � � 
 ( � � )  �  � �

� � ' ' � �  �  � 
 � � 
 � � )  � � 
 � � � � � � � � � � �  
 � � � � � � � � � � � � � 
 
 � % � � � � � � � � � � 
 + � � � 	 � � � � � �

� � . �  � � � � � � � ' ( � 	 �  � � � � � � ( ( �  � � % � � � � � 
 + � � � � � � �  � � 
 + � � � � � �  � � � � � 
 # / � �  �  � � �  � �

� � � � � � �  
 ( � � )  
  � � ' � 
 � � � � � � ( �  � � � � � � � ( � � � � � ' � � � � � � � � 	 � � � - � � � � � � � � � � � � � � � � % 	

� � � 
 � % � � � � � � � � � � #

* � 	 � � � � � � � � � 
 ' � � � � � � � %  � � � �  � � � � � � �  � � �  � � �  
 � � � � � � � � + � � � � � � 0 1

%  � + � �  � � � 	 * ' � �  � � � 2 � 
 �  � � � � � � * � � �  � � � � 
 � � � � ' � � � 
 ( � � � �  �  � � � � � �  
 � � � � � � � � � � � � � � � % 	

� � � � � � � + ) �  � + � � � � � � � � � � � � � #



� � � � � � � � � 	 
 � �  � �

� � � � � � � � � � � � � � � � � � � � � � � �  � � � ! � " � � � � � � # � #  � � � � � � $ % # � � � � � � � � � & � � �
� � ' � � � � � ( # � � � � � � & � � � � � � ) # � � � � ( � � # � � � ( # � � � � � ' � # * # & �  � ( � � � # � #  � � � � ) # � � � � ( � � � � ! ! + �
+ � � & � � � � � � � # , � * , � , � ! � � � � � � � ( # � � � � � #  � � � - � � � ( ' . � � & � � � / � � & # � . � � � � � � � � # 0 � ! #  � � �
1 , � ( � � � � � � 2 � 0 � � � # � � � & � � � - � � # � � � ' 3 � � � � � ! � � #   � ( � 4 - � � # � � � ' 3 � � � � � ! � � � � # 0 � ! � � � � � #  # � *
# � ! ' 5 $ - � ' ( � � � � � � # � " � � � � � � ( # � � � � ( � � � � � � � & & � � # � 6 # � ( � � � � � � ( # � � � � ( � ( # � � . � � & � � � � � # �
� � ( ! , & � & � � � � � # � � � � � � ! ( # � � � � ( � . * , � � + � � � � � # 0 � & + ' � � � 1 , � ( � � � � � � 2 � 0 � � � # � � � & � � � - � � # � � � '
3 � � � � � ! � � 7   � ( � 4 � � � #  # � * 5 � � � # � � # � � � � * � ! � * � � � � � � # � #  � � � ( � � � � � # � ( # * * � � ( � * � � � #  
� # � 6 �   � ( � � & + ' � � � ( � � � � � $

� � �  � � ! , � � #  � � � � � � � � � � ' � # � � � � � � , � # � � � � � � ( � � � �  # � * � � ( � #  � � ' #  � � � � � � * �
# � � � # 0 � � � # � #  � � � � ) # � � � � ( � . # � � # � " � � ( � � � � � ' # � � � # � . � � � � � . # � � � * � & ' � � � � � � ( # � � � � � � & . � � � ! !
� # � + � ( # � � � � , � & � � � � � � 0 � � # � � � � ! � � 8 , � � � * � � �  # � � � �  , � , � � #  � , ( � � � � * . � � # 0 � � � # � . # � � � # � .
� � � � � . # � � � * � & ' . + , � � � � � � * � � � � ! ! ( # � � � � , � � �  , ! !  # � ( � � � & �   � ( � $ - � ' � � � 0 � � * , � � + �
� " � � � � � ! ' � � � � � & � � � � � � � � � � � & � � � � � & + ' � � � � � � 0 � � � � � � � ' $

� � � � � � * � � � & ( # � & � � � # � � ( # � � � � � � & � � � � � � ) # � � � � ( � � � � ! !
� , � � � � � & � � � ' � � & � ! ! � , + � � 8 , � � � � � � * � � � & ( # � & � � � # � � � � � ( � * � ' � � � � � � # � � � '  # � * & # ( , * � � � �
� , + * � � � � & + ' / � � & # � � # � � � - � � � ( ' # � 1 , � ( � � � � � � 2 � 0 � � � # � � , ( � � � � � � ( � ! � � � � . # � & � �  # � * � .
� � 0 # � ( � � . � � ! � � � � � � � * � � � � . # � * � � � � � � � � ( � � � � � � * � � � � . � � & � � ( ! , & � � � � � � � � � � � � + � � � � � # � # � � � �
� ! � ( � � # � � ( & # ( , * � � � � $ - ( ( � � � � � ( � # � , � � #  9 � : ; < = � �  # � * � & # � � � # � ( # � � � � � , � � � ( ( � � � � � ( � #  � � �
� � � * � � � & ( # � & � � � # � � ( # � � � � � � & � � � � � # � $

% � � � � � � � � � � ) # � � � � ( � � # � � � ' * # � � � � & , � . # � � # + � ( # * � & , � � � � � , � & � � .
* � ' + � � � � � � � � & + ' � � � / � � & # � � � � � # , � � � � � " � � � � � � � � � � � � ( # � � � � � #  � � � - � � � ( ' . � � �
1 , � ( � � � � � � 2 � 0 � � � # � . � � � - � � # � � � ' 3 � � � = > ? � � #   � ( � 4 � � � #  # � * # � ! ' 5 . � � & � � ' # � � � � � # 0 � � � * � � �
� � � � ( ' # � #   � ( � � � � � * � ' + � � � 8 , � � � & � # � � � � # 0 � � , ( � � � � � � � * � � � � $

@ A B C B D E F G B H I G B J J K L M N G G N D O J O A N O O A B P F F E J N D E Q F G J B G R S T B J T F R B G B E U L
O A S J V F D O G N T O M S K K W X N Y T F D Z F G [ O F O A B J I B T S Z S T N O S F D J \ E G N M S D P J \ J N [ I K B J \ F G F O A B G E B J T G S I O S F D
Z ] G D S J A B E F G J I B T S Z S B E U L O A B ^ P B D T L _ X U Y U B [ B G T A N D O N U K B N D E Z S O Z F G O A B I ] G I F J B S D O B D E B E _ N D E
X T Y U B Z G B B Z G F [ E B Z B T O S D [ N O B G S N K N D E M F G ` [ N D J A S I a

b O N O B B [ I K F L B B J N G B D F O I B G [ S O O B E O F ] O S K S c B O A S J V F D O G N T O Z F G
I B G J F D N K ] J B N D E O A B C B D E F G S J I G F A S U S O B E Z G F [ I B G [ S O O S D P F G Z N T S K S O N O S D P O A B J N [ B a

@ A B C B D E F G N P G B B J O A N O S O M S K K D F O
E S J T K F J B O F N D L F D B \ E S G B T O K L F G S D E S G B T O K L \ N D L J ] T A I B G J F D N K K L S E B D O S Z S N U K B S D Z F G [ N O S F D F G F O A B G
T F D Z S E B D O S N K S D Z F G [ N O S F D P N S D B E Z G F [ O A B ^ P B D T L \ ] D K B J J O A B S D E S R S E ] N K M A F S J O A B J ] U d B T O F Z O A B
S D Z F G [ N O S F D T F D J B D O J O F O A B E S J T K F J ] G B S D M G S O S D P F G O A B E S J T K F J ] G B S J [ N E B I ] G J ] N D O O F O A B
^ P B D T L e f I F K S T S B J \ I G F T B E ] G B J \ N D E G ] K B J a C B D E F G Z ] G O A B G N P G B B J O F T F [ I K L M S O A O A B
V F D Z S E B D O S N K S O L g F K S h i j k l m n o m p q r s l t i q m u j h v r i t w x h h q v m t l y i z i t w { j | v i r j s j m t k } k j t p q r t ~ i m

� � � � k t l t j � � � � v k � l n s i m � � v r h ~ l k j � � r i � l h w �



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � ! � � � � � � � " � � � � # $ � � � ! � � � � � � � " � � � � % � � � & ' � � � ! �
� � � � � � � � � � � � � � � � ! � � � ( � � � � ' � � � � � � ! � � ) � � � � � � � � � � � � � � � � � � ' � � � � ( � � � � � � � � � � � % � � � � * � � � � �
! & � � � � � " � � � � � � + � ! � � � � � � � � ' � � ( , � � �  � � � � � � �  � � � - - . $ / 0 / 1 � � � � * # % . / 2 2 / 1 � � � � * # % � � �
. 3 / 1 / 1 � � � � * # � � � � � � 4 � � � � � " � ( 5 � ( � � " � � � � � $ � � , � � �  � � � � � � �  � � � - - 2 6 7 / 1 / 1 � � � � * #

8 9 : 9 ; � < 7 = > ? @ A ? B C > A D E F G H F I J > K B C ? F L B H F I M > K B I ? > A D N A ? C A K B
J B H C B ? N F C F ? O B C P > J B I F ? J G L Q B H ? ? F R G L D > H K > J H D F J G C B S

J T U V W X X W Y Z Y [ \ Z ] U W ^ N _ ` Y _ Y X \ a N Y ` Y b c d ` ^ Y e T V d Z b b Y b c d R T ` e c \ X W Z f K W � W X W Y Z e Y Z X b W b T b d X ] Y T `
d � _ a W e W b e Y Z X d Z b b Y b c d X T U X d � T d Z b _ T U a W e ^ W X e a Y X T ` d Y [ b c d U W ^ N _ ` Y _ Y X \ a N Y ` ^ Y e T V d Z b S ? c d
R T ` e c \ X W Z f K W � W X W Y Z � W a a ^ W X e a Y X d \ Z ] ^ Y e T V d Z b a \ U d a d ^ � e Y Z [ W ^ d Z b W \ � � � � _ ` Y _ ` W d b \ ` ] N � � b ` \ ^ d
X d e ` d b N � � 	 
 � �  b d N � Y ` a \ U d a d ^ � W b c \ Z ] Y b c d ` e a \ W V \ f \ W Z X b _ T U a W e ^ W X e a Y X T ` d Y [ b c d ^ Y e T V d Z b X N b Y
W Z e a T ^ d \ Z ] � b ` \ ^ d X d e ` d b X � \ X ^ d [ W Z d ^ U ] P d X b � W ` f W Z W \ H Y ^ d � � � � � � � � d b X d � S A a a X T U V W X X W Y Z X
\ ` d X T U � d e b b Y _ T U a W e ^ W X e a Y X T ` d � W b c Y T b Z Y b W e d S

> Z \ e e Y ` ^ \ Z e d � W b c P d X b � W ` f W Z W \ H Y ^ d Y [ J b \ b d C T a d X � � � � � � � � � � � � � � � � �  !
" # $ % & � ' ( ) � � $ � � * � � ( � +   � $ % * � � ( � + ( � * ) )  ! � * � ) � , ( % - * � . * � � * ' ' $ % * % � * � � '  ) * ' ' * , $ * � �
! � / # ( ! � " � � % $ & . * � . $ % * % �  ! '  ) * ' * + � � ) .  0 1 � $ % � ( ! + ( � ( * � ( � ) ' # � ( � + � & # % �  % ' ( " ( % � � %  � % - �
2 3 4 5 6 7 8 9 7 : 7 ; < 3 = 8 3 5 ; 8 > ? @ < 5 ; 5 3 A 4 B @ @ 7 = 3 C 5 D 3 2 3 4 5 6 7 8 9 7 : 7 ; E ; F G 3 H ; 8 5 I 3 : 5 C 2 3 4 5 6 7 8 9 7 : 7 ;
J � $ # ! * � ) � K  " " ( $ $ (  � �  ! * � .  % - � ! $ % * % � * + � � ) .  ! L  ' ( % ( ) * ' $ # & � ( M ( $ (  � � N & ' ( + * % (  � $ ! � ' * % � � %  
L  ' ( % ( ) * ' $ # & � ( M ( $ (  � $ " * . ( � ) ' # � � � & # % * ! � �  % ' ( " ( % � � %  � & # $ ( � � $ $ ' ( ) � � $ ( � + � & # $ ( � � $ $ * � �
 ) ) # L * % (  � % * O � $ � ( � $ L � ) % (  � )  " L ' ( * � ) � � L � ! " ( % % ( � + � � % ) � P L  � ! � / # � $ % � % - � � � � �  ! " # $ %
L !  M ( � � * ' ' � � ) � $ $ * ! . ! � ' � * $ � $ %   & % * ( � ( � 0  ! " * % (  � %  � � * & ' � % - � Q # ! ) - * $ ( � + R ( M ( $ (  � R ( ! � ) %  !
 ! % - � S + � � ) . %  M � ! ( 0 . % - * % % - � � � � �  ! ( $ ' ( ) � � $ � � * � � ( � +   � $ % * � � ( � + , ( % - % - � * &  M � � � % ( % ( � $ �

� � � �  ! $ - * ' ' �  % ( 0 . * ' ' $ # & )  � % ! * ) %  ! $ L !  M ( � ( � +
)  " "  � ( % ( � $  ! $ � ! M ( ) � $ ! � ' * % � � %  % - ( $ K  � % ! * ) % % - * % * $ $ # & )  � % ! * ) %  ! $ � % - � . %   * ! �
! � / # ( ! � � %  & � ' ( ) � � $ � � � ( � +   � $ % * � � ( � + � * � � # L � %  � � * % �  � * ' ' $ % * % � * � � '  ) * '  & ' ( + * % (  � $
* $ � � $ ) ! ( & � � ( � % - ( $ $ � ) % (  � � N & ' ( + * % (  � $ ! � ' * % � � %  L  ' ( % ( ) * ' $ # & � ( M ( $ (  � $ " * . ( � ) ' # � � � & # %
* ! � �  % ' ( " ( % � � %  � & # $ ( � � $ $ ' ( ) � � $ ( � + � & # $ ( � � $ $ * � �  ) ) # L * % (  � % * O � $ � ( � $ L � ) % (  �
)  " L ' ( * � ) � � L � ! " ( % % ( � + � � % ) � T  % ( 0 ( ) * % (  � # � � � ! % - ( $ L !  M ( $ (  � " # $ %  ) ) # ! L ! (  ! %  % - �
L � ! 0  ! " * � ) �  0 * � . ,  ! U # � � � ! % - � )  � % ! * ) % & . % - � $ # & )  � % ! * ) %  ! �

J � $ # & " ( % % ( � + * & ( � %  � $ ( + � ( � + * )  � % ! * ) % , ( % - �  ! * ) ) � L % ( � + * S , * ! �
R  ) # " � � % 0 !  " * � . * + � � ) .  0 % - � V % * % �  0 1 � $ % � ( ! + ( � ( * � % - � � � � �  ! * + ! � � $ %  )  � M � . � $ � ' ' �
* $ $ ( + � �  ! % ! * � $ 0 � ! %  % - � V % * % �  0 1 � $ % � ( ! + ( � ( * * ' ' ! ( + - % $ � % ( % ' � � * � � ( � % � ! � $ % ( � * � � %  * ' ' ) * # $ � $  0
* ) % (  � ( % " * . �  ,  ! - � ! � * 0 % � ! * ) / # ( ! � # � � � ! % - � * � % ( % ! # $ % ' * , $  0 % - � P � ( % � � V % * % � $ * � � % - � V % * % �
 0 1 � $ % � ( ! + ( � ( * 0  ! L ! ( ) � 0 ( O ( � + * � � W  ! # � ! � * $  � * & ' � ! � $ % ! * ( � % $  0 % ! * � � ! � ' * % ( � + %  % - � L * ! % ( ) # ' * !
)  " "  � ( % ( � $  ! $ � ! M ( ) � $ L # ! ) - * $ � �  ! * ) / # ( ! � � & . % - � V % * % �  0 1 � $ % � ( ! + ( � ( * � V # ) - * $ $ ( + � " � � %
$ - * ' ' & � " * � � * � � & � )  " � � 0 0 � ) % ( M � * % % - � % ( " � % - � L # ! ) - * $ ( � + * + � � ) . % � � � � ! $ % - � ( � ( % ( * ' L * . " � � %
%  � � � �  ! �

T � ( % - � ! � � � �  ! �  ! ( % $ ! � L ! � $ � � % * % ( M � $ * ! � L � ! " ( % % � � %  - * M �
* � . ( � % � ! � $ % � �  ! $ - * ' ' % - � . * ) / # ( ! � * � . ( � % � ! � $ % � � ( ! � ) %  ! ( � � ( ! � ) % � , - ( ) - ,  # ' � )  " L !  " ( $ � % - �
L � ! 0  ! " * � ) �  0 ( % $ $ � ! M ( ) � $ - � ! � # � � � ! � S � . $ # ) - ( � % � ! � $ % $ $ - * ' ' & � L !  " L % ' . L ! � $ � � % � � ( � � � % * ( ' %  
% - � S + � � ) . �



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � ! � � � " � � � � ! � � � " � � � � � � � � � � � � � � � �
� � � � � ! � � � � � � � � � � � � � � � � " � � � � # � � � � � � � $  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � % & ' ( ' " ' ) * + ' (
� � � � � � � � � � � � � � ! � � � � � � � � � � � � � ! � � � " � � � � � � �  � � � � $ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ,
� - � � � . � � � �  , � � � � � ! � � � � � � � �  � � " � � � � � � � � � � . � � - � � � � ! � � � " � � � - � � - � � � � � � � � � � � ! � � � � � � �
� � � � � � � � � � � � � � � � � � - � � � �  � � � � � � � � $ / � � � � � � � � � � � � � � � , � � � � � " � ! � � � " � � � � � � - � � � � � � � � � � � � � �
� � � � � � � � � , � � � � � � � � � � ! � � � � � � � ! � � � " � � � � � � � � � � � � � � � � � � " � - � � � � � 0 � � � � � � . � � $ � � � � � �
� � � � � � � � 1 � � - � � . � � " � � � � � � � � � � � � � � � � " ! � � � � � � ! � � � " � � � � � � � � � � � � � � � � � � � � � � � 0 �  � � � � �
� � � � � � � � , � � 1 � � , 0 � � � � � � � � �  � � " ! � � � � , � � � � � � � � � , � � � � , � � � �  � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � "
� � � - � � � � � � � � ! � - ! � , � � � � � � � - � � � � � � � � � � - � � � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � ! � � � � � � � � �
� � � � � , � � � � - � � �  � - � � � � � � ! � � � � � � , 2 3 4 5 6 4 7 8 # � ! � � � � � � � � � � � � � � � � � � � � � - � � � " � � � �  � � � � � � ,
� � � � � � � �  � � � � , � � � $ � � � � � � � � � � �  � � � � � � � � � � � � � " � � � - ! � � � � , � � � ! � , � � � � � � - � � � � � � � � � � � � � � � � � � �
� � � � � � �  � � �  $

� � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � , � � � � � � � � � � � . � � � � � � � � � � � � � � 9  � � � " 0 � � � � � � � � � � �
�  � � � � � � � " � � � � � � � � � � ! � � � � � - � � �  , � - � � � � � � ! � � � � � � , � � � � � � �  � � �  � � " ! � � � � , 0 � � � � � � � � �  � ,
� � � � � � � - � � � � � , � � 1 � � , � � � � � � � � � - � � � " � � 1 � � , � � � � ! � � � " � � � � � � ! � � � 1 � � � - � � � $

 � � � � � � � � �  � � � � � � � � � � ! � � � " , � � � � � � , � � � � � � � � � � ! � � � � � � �
� � � � � � � � � � � 9  � � � " , � � � � � � � � � � � � � , � � � � ! � � � " � � � � � � ! � � � �  � � � � � : ; < = 9 � " � � � � ! � � � � � � � � �
� � � � � � . � � � � � � � � � � � � � " � � " � - � � � � � � � � � � � , � � � � � � , � � � � � ! � � � � � � ! � �  � � � - � � � " � �  � � � . � � � � ,
! � � � � � � � � , � � � - � � � � � � � � � � � � � � � � � � 0 � � � � � � � � � � � � ! � � � � � � � � � # � � � � � � � > ; ? = 9 � " � � � � ! � � �
� � � � � � � � � - � � � �  � � � � " � � � � � � � � � � � � � " � � @ - � � � � � � � ! �  � � � " � � � � � � � � � , � � � � � � ) A ( B % C
( D E ' & " ( ( � , � � � - � � � � � � � � � � � � � " � � � � - � � � � � � � � � , � � � � � � � � � � � , � � � � � � - � � � � � , � � � � . � � " , � � � � � � ! � � � � ,
- � � , � � � � � � � � � � � � � � � � � " � � � � - � � � - � � � � � � � # � � � � � � � � � � ! � � � � � � � � � - � � � � � F � � � " � � �
# � � � � � � � , � � � " G � � � � � � � � � � � � � � � � � - � � � � � � �  - � � � � � � � > � � � ; H = 9 � " � � � � - � � � � � � � � � � � � � , � � �
� � � � � � � � , � ! � � � " � � � , � � � - � � � � � � � � � � � � � � � � � � � . � � � � � � � � � G � � � � � � � � 0 � � � � � - � � �  , � - � � � �
� � ! � � � � � � , � � � � � � � � 0 �  � � � � � � - � � � 0 � $

I � � � � � � � � � � � 0 � � � J � � � � � �  � � � � # � � � K K L 9 � H � < M � � � �
L � ? ? � < ; � = , � � � � � � � � � � � � � � � � � � � � � � � ! � 0 � � � � �  � � � � � � � � � � � � � " � � � � � � � � � � � 0 � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � - � � � . � � � � � � � � � � � � � � � $ N " � - � ! � � � � �  � � � � , � � � � � � � � �  � � � � � � � � � � � � � 0 � � �
� � � � � � � � , � � � � � � � � � � � � � ! � �  � � � � ; < = � � � � � � � � � - � � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � - � � � �
� � " ! � � � � � � " � � � �  � � � � � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � - � � � . � � � � � � � � � � � � � � � , � � � ; ? = � � � � � �
� � � � � � � � � � � � � � , � � � � � � � � � � � � � � � � � � � � � " � � � � � � � � � � � " � 0 � � � � � � � � � � � � � � � � � � . � , � � �
� � � � � � � � � � � � � � � � � � � � � " � � � � � � � � � � � " � � � � � � ! � � � " � � � � � � - � � � � � � � � � � � � � � � � � � � � - � � � � � � �
� � � . � - � � � � � � � � � � � � � � � ! � � � " � � � � � � - � � � � � � � ! � � � � � - � � � � � � � � � � � - � � $

O P Q R S T U V W X S Y Y V Z P T X S T [ P [ \ P T X S T P [ ] ^ S _ P P X U X ` a ^ ^ Q S W
] T P X P Q W ^ _ ` a b P S T a Z c d V T P a Q V Q W P T P X W U R V T P Z W S T V Q R V T P Z W U e ` V Z ` e S d ^ R Z S Q Y ^ V Z W e V W ` S T Z S [ ] T S [ V X P
W ` P ] P T Y S T [ a Q Z P S Y V W X S \ ^ V f a W V S Q X ` P T P d Q R P T g O P Q R S T X ` a ^ ^ ] P T V S R V Z a ^ ^ _ V Q c d V T P S Y V W X S Y Y V Z P T X U
[ P [ \ P T X a Q R P [ ] ^ S _ P P X W S P Q X d T P W ` a W a Z S Q Y ^ V Z W S Y V Q W P T P X W R S P X Q S W a T V X P g h Q _ Z S Q Y ^ V Z W S Y i j k l m l n k
R V X Z S b P T P R X ` a ^ ^ \ P ] T S [ ] W ^ _ ] T P X P Q W P R V Q R P W a V ^ W S W ` P h f P Q Z _ g



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � � � � � � � � " � � � � � � � # � � � � � �
$ � � � � # � � � � � � � � � � � � � � � � $ � � � % � � � � � � & � � % � ' % � � � # (

) * + ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  ! � � � � � � � � " � � � � � � � , � � � � - ! � � � . / � - ! � � � � � � � � � � � �
, � � � � � � ! � � 0 % ! � � � � � � � � � , � � � � � � 0 - ! � � � � � � � � � ! � � � � � � � 0 � � � � � � � � ! � � � � 1 � � � � � � � � � � � � � � 0 � � � � �
� � � � � � � � � ' � � � � � � ! � � � % � � � � � � � 0 � � � .

) * 2 ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � - ! � � � � � � � $ � ! � � � � � � � � � ! � � � � � � � � � � � � � � 0 � � � � � # � � � �
� � � � � � � � $ � ! � � � � � � � % � � � � � � � . 2 ! � � � � � � � � � � � � � � � � � ! � � % � � � � � � � � � � � � � � �  ! � � � � � � � � " � � � � � � �
� � � � , � � � � � � ! � � � � � � � � . � � � � � � � � 3 # � . � � � .

4 � � � � � � � � � � � # � � � 5 .  � . 6 � � � 7 8 9 : ; " : < 0 � � � + � � � � � � � � � � � �
� � � � � � � � � � � � � � � % � � � � � � � � � � � � � � � � � � = > ? @ A B C D ? ? > E F C @ G H H ? > > I J K > ? J > I L I M ? C F H F I L I H G B
I J E C F @ G L I C J C F L C N ? A F ? > ? J L G L L O ? P G A I L C B H C @ A B ? Q N G > ? R S A C J F ? > S B L > G R R F ? > > ? R E F C @ G H F I @ I J G B
N G H T K F C S J R H O ? H T U V ? F M I H ? A F C M I R ? F > > O C S B R H C J L G H L L O ? W ? > L X I F K I J I G Y I M I > I C J C E Z F C L ? H L I M ?
V ? F M I H ? > N D A O C J ? G L [ \ ] ^ _ ` ` a b c c d d E C F @ C F ? I J E C F @ G L I C J U

e Q H ? A L f O ? J
G S L O C F I g ? R N D L O ? Y I F ? H L C F C E L O ? Z S F H O G > I J K Y I M I > I C J A S F > S G J L L C W U X G U P C R ? h ` i b \ b ` j k J C
H C J L F G H L C F @ G D S > ? C F > S A A B D > L ? ? B A F C R S H L > E C F G V L G L ? P C J L F G H L Z F C l ? H L C L O ? F L O G J L O C > ? > L ? ? B
A F C R S H L > @ G R ? I J L O ? m J I L ? R V L G L ? > U i H C J L F G H L C F f O C S > ? > > L ? ? B A F C R S H L > I J M I C B G L I C J C E L O I >
> ? H L I C J @ G D N ? > S N l ? H L L C H I M I B A ? J G B L I ? > A S F > S G J L L C W U X G U P C R ? h ` i b \ b ` j U i > S > ? R I J L O I >
> ? H L I C J n

G U o V L G L ? P C J L F G H L Z F C l ? H p q r s t u v t u w s x s y z { | u | x y | u v z x � y z { | u | � � | x t u w t � � { z { | u z | � t � z s x t z { | u
| � | x | z � s x { r � x | � s r s u z z | t u w 	 � { � � { u 
 | x v z x � y z � x s � { u y � � � { u 
 � 	 � z u | z � { r { z s � z | � x | t � v | x
� { 
 � � t w v � | x z � s { u v z t � � t z { | u | � t u w � s t z { u 
 | x y | | � { u 
 | x � s u z { � t z { u 
 � � t u z v | x | z � s x
s � � { � r s u z � | x z � s v � � � � w | � t u � r t z s x { t � v � | x v � y � � x |  s y z v � � � x v � t u z z | t y | u z x t y z � { z � z � s
� z t z s | � � s v z � { x 
 { u { t � | x � � { y � 	 { � v � s x s v | � { y { z s � | u | x t � z s x � � u s � � � � � � �

	 � � � � � � � � � � �  ! � " # r s t u v � x | � � y z v x | � � s � � � | x r s � � v � t � s � � � x t � u � s $ z x � � s � � � | x 
 s � � y t v z �
� t 	 x { y t z s � | x | z � s x � { v s v { r { � t x � w � x | y s v v s � � | x � x | y s v v s � 	 w t y | r 	 { u t z { | u | � z � | | x
r | x s | x v � y � | � s x t z { | u v � � x | r v z s s � r t � s 	 w z � s | � s u � s t z � � 	 t v { y | $ w 
 s u � s � s y z x { y
� � x u t y s � % s v v s r s x | x | z � s x v z s s � r t & { u 
 � x | y s v v �

y � ' � s ( � x y � t v { u 
 ) { � { v { | u ) { x s y z | x r t w � { u � x { z { u 
 � t � z � | x { * s z � s � v s | � � | x s { 
 u v z s s �
� x | � � y z v { � +

� � ' � s y | v z � | x s t y � y | u z x t y z { z s r � v s � � | s v u | z s $ y s s � | u s z s u z � | � | u s � s x y s u z
, � � - . | � z � s z | z t � y | u z x t y z y | v z | x z � | z � | � v t u � � { � s � � u � x s � � | � � t x v , / � � 0 � � � � � . �
� � { y � s � s x { v 
 x s t z s x � 1 | x z � s � � x � | v s v | � z � { v v s y z { | u � z � s y | v z { v z � s � t � � s | � z � s
v z s s � � x | � � y z t v � s � { � s x s � z | z � s � x |  s y z 2 | x

� � ' � s ) { x s y z | x | � z � s ( � x y � t v { u 
 ) { � { v { | u � s z s x r { u s v z � t z v � s y { � { s � v z s s � r t z s x { t � v t x s
u | z � x | � � y s � { u z � s 3 u { z s � � z t z s v { u v � � � { y { s u z � � t u z { z w | x | z � s x � { v s t x s u | z
x s t v | u t 	 � w t � t { � t 	 � s z | r s s z y | u z x t y z x s � � { x s r s u z v �

✔

✔



� � � � � � � � � 	 
 � 	 � 	 �

 �
� � � � � � � � � � � � � � � � � � � � � � � � �  ! "  ! � � # � $ � % � � � � � � � � � & ' � ! ( )  ! *  ! � � # � $ � % + � � � , � � -
� � � � � � � � � � # . / � � � � � � � � % # . / 0 � � � � � � � � 1 � 2 � � � � � � � # � � � � � � � � � � � � � � � % + � � � � � � � � # � � . � � � � � %
� � � � � # � � . � � � � � % � 1 � � � � � � � � % � � 3 � � � % � 2 3 � � , � 2 � � � � � 2 � � � � � � � � � � � + 3 . / 1 � � � � � 4 # � � + � � � � �
3 . � � � � # � � + � � - � � � 2 � + 2 � � � � � � � - � � � $ . � 3 2 � � � � � / � . # � � � � # � � � # � + 3 . / 1 � � � � � 4 # % � � 1 -
� � 2 � # � � � � 1 . 2 � � . 2 % 5 1 � # # � � # � � � 1 3 � � � . � � # # � � 1 1 / � # . 3 3 1 � � � . � 1 � # # � � � # 3 � � � � � 5 � + + � � � �
� � � � � 2 � � � # % � � � � � � � � 5 % � + � � � � � � � � � � � 3 � � + � + + � � # � � / � � # % 6 ! 7 � � � � � � � � � # � � + � � 2 � # � � � � 1 . 2 � � . 2 %
5 1 � # # � � # � � � 1 3 � � � . � � # � # . � � � � # � � � / 1 � � � � � � � � # � # � � � � � � � � � � � 3 . / 1 � � � � � � � � # � � + � � � & � � � � � +
8 9 : ; � � � 5 � � � � % 6 < 7 � � � � � � 2 � # � � � � 1 . 2 � � . 2 % 5 1 � # # � � # � � � 1 3 � � � . � � # � � � � � � 3 � � � . � � � � � # . + + � � � � � �
$ . � � � � � � � # � � 2 � � � � � � � � � � � � � � � � $ . � � � 2 � � � # % � � 6 = 7 � � � � , � � 1 � / 1 � � � 2 � # � � � � 1 . 2 � � . 2 % 5 1 � # # % � �
# � � � 1 � � � � � 2 � � � � � � � � � � � � � � # 3 � � � + � � � � � � � # � > � � # 3 � � , � # � � � � � 1 - � 3 3 1 � � # � � 3 . / 1 � � � � � 4 #

? @ A ; B C ? ; : � � � � � � � � � � � � 2 � . � � 2 � � � � � � � + � + � - � � � . # � � � � � 1 1 � � # 6 D � * % * * * 7 � � 3 . / 1 � � � � � 4 #
� � � � � � � � # � � � � � � $ . � � � 2 � � � � � � � � � � � � � . # � � � 3 � . � � # � + # � � � 1 3 � � � . � � # �

> � � � � # � � + � � 2 � # � � � � 1 . 2 � � . 2 % 5 1 � # # % � � # � � � 1 3 � � � . � � # 2 � - / � . � � � � # � � � / 1 � � + � � � � � # � � # 2 � � �
� � � � � � � � � - 3 � � � � � � 6 < * E 7 � + � � � / � � � � � + + � � � � 3 � � � � + � � + � � � � 5 � 2 � � � � 1 . 2 � � . 2 % 5 1 � # # % � � # � � � 1
3 � � � . � � # �  + � � � � � 2 � # � � � � 1 . 2 � � . 2 % 5 1 � # # � � # � � � 1 3 � � � . � � # � � / � # . 3 3 1 � � � � � 3 � � � . � � � � � �
F G H I G J K L J M K N N K I O P G H P Q N H G K P R K S T K G U R V M L R U I W J X R Y L M J R U Z J K J R G [ R Q K P J \ R L J O V ] K I O P T J X R ^ O G J O V
U O \ R G J M ^ K N H \ M L H \ T _ N K G G T O P G J R R N Q P O U H ^ J G \ K W I R H L P R K G O L K I N R M V J X R ^ O G J M G \ O P R J X K L J X M P J W
Q R P ^ R L J ` a b c d O V J X R I M U O P O V V R P R U Q P M ^ R V O P V O P R M _ L \ K U R K N H \ M L H \ T _ N K G G T O P G J R R N Q P O U H ^ J G e
f X M G Q P R V R P R L ^ R G X K N N I R K Q Q N M R U J O K L M J R \ O V \ K ^ X M L R P W O P R g H M Q \ R L J T K G M L U M ^ K J R U K I O h R T i X R L
J X R M J R \ M G K G M L _ N R H L M J O V R g H M Q \ R L J O P \ K ^ X M L R P W \ K L H V K ^ J H P R U Q P M \ K P M N W O V K N H \ M L H \ T _ N K G G
O P G J R R N T M G Q K P J O V K Q H I N M ^ i O P j G ^ O L J P K ^ J K L U X K G J X R G O N R Q H P Q O G R O P O V I R M L _ K Q R P \ K L R L J Q K P J
O V K G M L _ N R Q H I N M ^ i O P j G Q P O k R ^ J e f X M G Q P O h M G M O L U O R G L O J K Q Q N W J O R g H M Q \ R L J O P \ K ^ X M L R P W
Q H P ^ X K G R U I W K G Q R L U M L _ H L M J V O P H G R I W J X K J G Q R L U M L _ H L M J K L U L O J K G Q K P J O V K G M L _ N R Q H I N M ^
i O P j G Q P O k R ^ J e

l N N I M U G K L U O V V R P G M L ^ N H U M L _ U O \ R G J M ^ K N H \ M L H \ T _ N K G G O P G J R R N Q P O U H ^ J G J X K J R m ^ R R U I M U O P O V V R P
Q P M ^ R G M L ^ N H U M L _ V O P R M _ L K N H \ M L H \ T _ N K G G O P G J R R N Q P O U H ^ J G K V J R P K Q Q N M ^ K J M O L O V J X R Q P R V R P R L ^ R G
Q P O h M U R U M L J X M G Q P O h M G M O L \ K W I R P R U H ^ R U J O K Q P M ^ R R g H K N J O O P N O i R P J X K L J X R N O i R G J I M U O P
O V V R P Q P M ^ R V O P V O P R M _ L K N H \ M L H \ T _ N K G G O P G J R R N Q P O U H ^ J G Q N H G J X R K Q Q N M ^ K I N R Q P R V R P R L ^ R e n V J X R
P R U H ^ R U I M U O P O V V R P Q P M ^ R G K P R \ K U R M L i P M J M L _ K L U G H Q R P G R U R J X R Q P M O P I M U O P O V V R P Q P M ^ R G T K N N
I M U G O P O V V R P G T M L ^ N H U M L _ J X R P R U H ^ R U I M U O P O V V R P Q P M ^ R G T i M N N I R P R R h K N H K J R U M L K ^ ^ O P U K L ^ R i M J X
J X M G P H N R e

o e p K e q O U R r s [ t u t v
P R g H M P R G J X K J V O P ^ O L J P K ^ J G i M J X K L K ^ J H K N O P R G J M \ K J R U h K N H R O V K J N R K G J w u \ M N N M O L T J X R p R L U O P
\ H G J G H I \ M J J O J X R l _ R L ^ W K U M G ^ N O G H P R O V M L J R P R G J R U Q K P J M R G Q P M O P J O I R _ M L L M L _ i O P j H L U R P
J X M G q O L J P K ^ J e l U U M J M O L K N N W T J X R p R L U O P \ H G J G H I \ M J K G H Q Q N R \ R L J K N U M G ^ N O G H P R O V M L J R P R G J R U
Q K P J M R G P R V N R ^ J M L _ K L W L R i O P U M V V R P M L _ M L J R P R G J R U Q K P J M R G J O J X R ^ O L J P K ^ J T i X M ^ X i R P R L O J
M L ^ N H U R U M L J X R O P M _ M L K N Q P R t i O P j M L J R P R G J R U Q K P J W U M G ^ N O G H P R T i M J X M L a b U K W G V O N N O i M L _ J X R
^ O \ Q N R J M O L O P J R P \ M L K J M O L O V J X R ^ O L J P K ^ J e l ^ O Q W O V J X K J V O P \ M G M L ^ N H U R U i M J X J X M G
G O N M ^ M J K J M O L O P ^ K L I R O I J K M L R U V P O \ J X R o p x J X M ^ G q O \ \ M G G M O L e f X M G P R g H M P R \ R L J U O R G L O J
K Q Q N W J O Q H I N M ^ N W J P K U R U ^ O \ Q K L M R G N M G J R U O L K L K J M O L K N O P M L J R P L K J M O L K N G J O ^ j R m ^ X K L _ R e l
\ O P R U R J K M N R U U R V M L M J M O L O V M L J R P R G J R U Q K P J M R G ^ K L I R O I J K M L R U V P O \ J X R V O P \ P R V R P R L ^ R U K I O h R e



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � ! " � � � � � � � � � � � � # � � � � � $ ! � � � � � � � � � � � � � � � � � ! � � �
� � � � � � � � � � � � % � � � � � � � � � � � & � � � � � � � � % � � � � � � � � � � � � � � � � � � � ! � � % � � % � � � � � & � � � � � � � � � � � � � � � � � � �
� � � � � � � � � ' � � � � � � � (

) � � � ' � � � � � � � � � � � � * � � � � � � � � � � � # � � � � � � � % + � � �
" � � & � � � � ' � � � , - . / 0 / 1 2 ! $ � � � � � � � � � � � � � � � � � # � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � # � � � � � �  � � � �
� � $ (

3 � � � � � � � � � � � � � � � � � � � � & � � � � � � � � ! � � � � � � � � � � + ( " � ( ' � � � ,
- . / 0 / 1 0 ! � � � � � � � � � � � � � � % � � � � � & � & � � & � � � � � � � � � � � % 4 � � � � � � � � � � & � � � � � � � � % � � � � � � � � � � � � (



� � � � � � � � � 	 
 � 	 � 	 �

 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � �  � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � � � � � � � " � � � � � � � � � � � � � � #

$ % � � � � � � & � ! � � � � ' � � � � (

$  � � � � � � (

$ % � � � � & � ! ) � � ( * $ + � , & � ! ) � � (

$ � ! � � � � � � � � � � (

- . � � " � � � " ) � � � / 0 � � � � ) ! � � � � � " � � � � ! � � � � � � � �
� � � � � " � 1 2 3  � 4 � 0 4 � � � � � � . � � � � 5 4 � � � � � � � � � / � � � � � � � � � � � � � � � � � � * � � � � � � � � � � � � � � � � � � � � . 6 � � � � 4
� � � � � � � � � � � � � � � 7 � � � � ! � � � � 0 � � � ! � � � � � � � � � � � � � � 0 � � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � 6 � � � �
� � � � ) � � 0 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ) � � � � � � � � � � � � . / � � � � � � / � 6
� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ! � � � � � � � ! � � � � � � � . � � 7 � � � � ! � � � � � � � � � � � � � � � � � �
� � � � � � � � � � � � * � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 0 � � � � � � � � � � � / � � � � � � � � � � � � � � � 6 � � � � � � �  � � � � �
� � � � � � � � � � � � � ! � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � 0 � � � � � � � � � � � / � � � � � � � � � � � � � � � 6 � � � �
4 � ! � � ) ! � � � � � " � � � � ) � � 0 � � � � � � � � � � � � � � � � � � � � � � � / � � � � � � � � � � � � � � � � 6 � � � � � � � � ) � � � � � � � � � / � �
! � � � / � � � � � � � � � � � � � � � � � � � � � � � " 0 � " � � � ! � � � 0 � � � � � � � � � � � � / � � � � � . � � � � � . � � ) ! � � � � � " � ) � � � �
� � � � � � � � � � � � � ! � ! � � � � � � � 0 � � � � � � � � 0 � 7 � � � ! � � � � � � � � � � � � � 6 � � � � � � � � ) � � � � � � � � � � � � � � � � � � � � � � � �
� � � � � � � / � � � � � � � � � � � � � � � � � � � � � � 6 � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � / � � � � � � � � . � � � � �
� � � � � � � � � � � � " 0 � " � � � ! � � � 0 � � � � � � � � � � � � � � � � . � � � � � � � � � � . � � � � � � � � � ) � � � � � � � � � � � � � � � � � � � � � � �
� � / 6 � � � � 4 � ! � � � � � � � 8 � � ) . � � �  � � � � � � � � , � � � � � � � � � � ) ! � � � � � � ) � � 0 � � � � � 0 � � � � � � � � � � 0 � � � � .
� � � � ! � � � � � � � � � � � � � � � � � � � �  9 : ; < = > ? @ 9 A B C D E F A B F � B � B � F A � � � � � 	 F � 
 � � 	 F A � � � � 	 � � � � B

 � � F � B  F � B C � � C B F � � � � A � � E B � 	 F A B F F � F A � 
 � � F � D � � � � � � C � 	 � � � F A � � � � 	 � � A B � � � � � � � C � � � � � � F � � � 	
� � F A B � � � F B F � B � � �  � F A B F � B � � � � � � � � � � � � � F � B F � � � �

� � � � � � � � � � �  ! " # $ % & ' ( ) � ' * � ' ( � % � ( ) + ( $ & � , � ' � ( + � , ( ) � � - ! � ( ' + * ( � � � & � . � * ( ( ! ( ) �

/ ' ! 0 � � � ! � � ! % 1 � � ( 2 � ' � � � � + - ! , � 3 4 5 6 7 6 8 9 # " ) � * ) + & ( ! : + ( � * +   � 0 ! � , � * � ' ( + � � * ! � ( ' + * (
*  + & � � � ( ) + ( 0 � !  + ( � ; ( + ( �  + " < + � , ( ) + ( / & ' � & + � ( ( ! 1 = 2 + = - ! , � 4 5 6 7 6 8 7 # ( ) � � � ( � ( �
� � ( � ' � � � � � ( ! ( ) � � * ! � ( ' + * ( � � / ' ! ) � � � ( � , % ' ! : � � � + � � � � � � + � ! � * ! ( ( + � + � � � ( $ � ' + �  =

> > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > > >? @ � � � B � � A

B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B? � � � � B F � � � � D C � F D � � � � � 	 E � � � � � � � F B F � � � A

B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B? F � � � F � 	 G B � � B � 	 H � F C � � D C � F D � � � � � 	 E � � � � � � � F B F � � � A ? I B F � A

B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B B? F D � � � G � � 
 � � A ? J B K G � � 
 � � A

? L � B � C C 	 	 � � � � A

April Peterson

4001 Worsham Ave Long Beach Ca. 90808

310-761-8213/310-761-8246

apeterson@us.jvckenwood.com 

JVCKENWOOD USA Corporation

Phone: 310-761-8213  Fax:310-761-8246

apeterson@us.jvckenwood.com 

Mark Jasin Executive Vice President and General Manager
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FOR INFORMATION CONTACT THE BUYER
Mark A Atkins
(304) 558-2307
mark.a.atkins@wv.gov
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ADDITIONAL INFORMATION
The West Virginia Purchasing Division is soliciting bids on behalf of the State of West Virginia to establish an Open-End,  Statewide 
Contract for SIRN Approved Level_1 and Level_2, Portable, Mobile, Single Base and Desktop two-way radios. The Contract may 
be utilized by all West Virginia State Agencies and Political Subdivisions in the State's fifty-five (55) counties, per the attached 
documents.

INVOICE TO SHIP TO

ALL STATE AGENCIES STATE OF WEST VIRGINIA

VARIOUS LOCATIONS AS 
INDICATED BY ORDER

VARIOUS LOCATIONS AS 
INDICATED BY ORDER

  

No City WV No City WV

US US

Line Comm Ln Desc Qty Unit Issue Unit Price Total Price
1 SIRN Two-Way Radios and Accessories 0.00000 EA

Comm Code Manufacturer Specification Model #

52161511    

Extended Description:
Note: Vendor shall complete Exhibit_A Pricing Pages for bid pricing and must attach with bid.

If vendor is submitting a bid online via wvOasis, Vendor should enter $0.00 in the wvOasis commodity line and attach the Exhibit_A 
Pricing Pages to their bid.

See Section #6 BID SUBMISSION in the Instructions to Bidders document for additional information.

SCHEDULE OF EVENTS
Line Event Event Date
1 Technical Questions due by 10:00am EDT 2023-11-03



Document Phase Document Description Page 
3

SWC2400000001 Final (CMA SIRNRADIO23) Two-Way 
Radios & Accessories- SIRN 
Network
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INDICATED BY ORDER

VARIOUS LOCATIONS AS 
INDICATED BY ORDER

No City WV No City WV
US US

1 SIRN Two-Way Radios and Accessories 0.00000 EA





FEDERAL FUNDS ADDENDUM 

2 C.F.R. §§ 200.317 – 200.327 

Purpose:  This addendum is intended to modify the solicitation in an attempt to make the contract compliant 

with the requirements of 2 C.F.R. §§ 200.317 through 200.327 relating to the expenditure of certain federal 

funds. This solicitation will allow the State to obtain one or more contracts that satisfy standard state 

procurement, state federal funds procurement, and county/local federal funds procurement requirements.   

Instructions:  Vendors who are willing to extend their contract to procurements with federal funds and the 

requirements that go along with doing so, should sign the attached document identified as: “REQUIRED 

CONTRACT PROVISIONS FOR NON-FEDERAL ENTITY CONTRACTS UNDER FEDERAL 

AWARDS (2 C.F.R. § 200.317)” 

Should the awarded vendor be unwilling to extend the contract to federal funds procurement, the State 

reserves the right to award additional contracts to vendors that can and are willing to meet federal funds 

procurement requirements. 

Changes to Specifications:  Vendors should consider this solicitation as containing two separate 

solicitations, one for state level procurement and one for county/local procurement.   

State Level:  In the first solicitation, bid responses will be evaluated with applicable preferences 

identified in sections 15, 15A, and 16 of the “Instructions to Vendors Submitting Bids” to establish a 

contract for both standard state procurements and state federal funds procurements. 

County Level: In the second solicitation, bid responses will be evaluated with applicable preferences 

identified in Sections 15, 15A, and 16 of the “Instructions to Vendors Submitting Bids” omitted to 

establish a contract for County/Local federal funds procurement.   

Award:  If the two evaluations result in the same vendor being identified as the winning bidder, the two 

solicitations will be combined into a single contract award.  If the evaluations result in a different bidder 

being identified as the winning bidder, multiple contracts may be awarded. The State reserves the right to 

award to multiple different entities should it be required to satisfy standard state procurement, state federal 

funds procurement, and county/local federal funds procurement requirements. 

State Government Use Caution:  State agencies planning to utilize this contract for procurements subject 

to the above identified federal regulations should first consult with the federal agency providing the 

applicable funding to ensure the contract is complaint.   

County/Local Government Use Caution: County and Local government entities planning to utilize this 

contract for procurements subject to the above identified federal regulation should first consult with the 

federal agency providing the applicable funding to ensure the contract is complaint.  For purposes of 

County/Local government use, the solicitation resulting in this contract was conducted in accordance with 

the procurement laws, rules, and procedures governing the West Virginia Department of Administration, 

Purchasing Division, except that vendor preference has been omitted for County/Local use purposes and 

the contract terms contained in the document entitled “REQUIRED CONTRACT PROVISIONS FOR 

NON-FEDERAL ENTITY CONTRACTS UNDER FEDERAL AWARDS (2 C.F.R. § 200.317)” have 

been added.     



FEDERAL FUNDS ADDENDUM 

REQUIRED CONTRACT PROVISIONS FOR NON-FEDERAL ENTITY 

CONTRACTS UNDER FEDERAL AWARDS (2 C.F.R. § 200.317):  

The State of West Virginia Department of Administration, Purchasing Division, and the Vendor 

awarded this Contract intend that this Contract be compliant with the requirements of the 

Procurement Standards contained in the Uniform Administrative Requirements, Cost Principles, 

and Audit Requirements found in 2 C.F.R. § 200.317, et seq. for procurements conducted by a 

Non-Federal Entity.  Accordingly, the Parties agree that the following provisions are included in 

the Contract.  

1. MINORITY BUSINESSES, WOMEN'S BUSINESS ENTERPRISES, AND LABOR

SURPLUS AREA FIRMS:

(2 C.F.R. § 200.321)

a. The State confirms that it has taken all necessary affirmative steps to assure that

minority businesses, women's business enterprises, and labor surplus area firms are

used when possible.  Those affirmative steps include:

(1) Placing qualified small and minority businesses and women's business

enterprises on solicitation lists;

(2) Assuring that small and minority businesses, and women's business enterprises

are solicited whenever they are potential sources;

(3) Dividing total requirements, when economically feasible, into smaller tasks or

quantities to permit maximum participation by small and minority businesses, and

women's business enterprises;

(4) Establishing delivery schedules, where the requirement permits, which

encourage participation by small and minority businesses, and women's business

enterprises;

(5) Using the services and assistance, as appropriate, of such organizations as the

Small Business Administration and the Minority Business Development Agency

of the Department of Commerce; and

(6) Requiring the prime contractor, if subcontracts are to be let, to take the

affirmative steps listed in paragraphs (1) through (5) above.

b. Vendor confirms that if it utilizes subcontractors, it will take the same affirmative

steps to assure that minority businesses, women's business enterprises, and labor

surplus area firms are used when possible.

2. DOMESTIC PREFERENCES:

(2 C.F.R. § 200.322)

a. The State confirms that as appropriate and to the extent consistent with law, it has, to

the greatest extent practicable under a Federal award, provided a preference for the

purchase, acquisition, or use of goods, products, or materials produced in the United



States (including but not limited to iron, aluminum, steel, cement, and other 

manufactured products).  

 

b. Vendor confirms that will include the requirements of this Section 2. Domestic 

Preference in all subawards including all contracts and purchase orders for work or 

products under this award. 

 

c. Definitions:  For purposes of this section: 

 

(1) “Produced in the United States” means, for iron and steel products, that all 

manufacturing processes, from the initial melting stage through the application of 

coatings, occurred in the United States. 

(2) “Manufactured products” means items and construction materials composed in 

whole or in part of non-ferrous metals such as aluminum; plastics and polymer-based 

products such as polyvinyl chloride pipe; aggregates such as concrete; glass, 

including optical fiber; and lumber. 

 

3. BREACH OF CONTRACT REMEDIES AND PENALTIES:  

(2 C.F.R. § 200.327 and Appendix II)  

 

(a) The provisions of West Virginia Code of State Rules § 148-1-5 provide for breach of 

contract remedies, and penalties.  A copy of that rule is attached hereto as Exhibit A 

and expressly incorporated herein by reference. 

 

4. TERMINATION FOR CAUSE AND CONVENIENCE:    

(2 C.F.R. § 200.327 and Appendix II) 

 

(a) The provisions of West Virginia Code of State Rules § 148-1-5 govern Contract 

termination.  A copy of that rule is attached hereto as Exhibit A and expressly 

incorporated herein by reference. 

 

5. EQUAL EMPLOYMENT OPPORTUNITY:  

(2 C.F.R. § 200.327 and Appendix II) 

 

Except as otherwise provided under 41 CFR Part 60,  and if this contract meets the definition 

of “federally assisted construction contract” in 41 CFR Part 60–1.3, this contract includes the 

equal opportunity clause provided under 41 CFR 60–1.4(b), in accordance with Executive 

Order 11246, “Equal Employment Opportunity” (30 FR 12319, 12935, 3 CFR Part, 1964–

1965 Comp., p. 339), as amended by Executive Order 11375, “Amending Executive Order 

11246 Relating to Equal Employment Opportunity,” and implementing regulations at 41 

CFR part 60, “Office of Federal Contract Compliance Programs, Equal Employment 

Opportunity, Department of Labor.” 

 



6. DAVIS-BACON WAGE RATES:   

(2 C.F.R. § 200.327 and Appendix II) 

 

Vendor agrees that if this Contract includes construction, all construction work in excess of 

$2,000 will be completed and paid for in compliance with the Davis–Bacon Act (40 U.S.C. 

3141–3144, and 3146–3148) as supplemented by Department of Labor regulations (29 CFR 

Part 5, “Labor Standards Provisions Applicable to Contracts Covering Federally Financed 

and Assisted Construction”). In accordance with the statute, contractors must: 

 

(a)  pay wages to laborers and mechanics at a rate not less than the prevailing wages 

specified in a wage determination made by the Secretary of Labor.  

(b) pay wages not less than once a week.  

 

A copy of the current prevailing wage determination issued by the Department of Labor is 

attached hereto as Exhibit B. The decision to award a contract or subcontract is conditioned 

upon the acceptance of the wage determination. The State will report all suspected or 

reported violations to the Federal awarding agency.  

 

7. ANTI-KICKBACK ACT:   

(2 C.F.R. § 200.327 and Appendix II) 

 

Vendor agrees that it will comply with the Copeland Anti-KickBack Act (40 U.S.C. 3145), as 

supplemented by Department of Labor regulations (29 CFR Part 3, “Contractors and 

Subcontractors on Public Building or Public Work Financed in Whole or in Part by Loans or 

Grants from the United States”). Accordingly, Vendor, Subcontractors, and anyone 

performing under this contract are prohibited from inducing, by any means, any person 

employed in the construction, completion, or repair of public work, to give up any part of the 

compensation to which he or she is otherwise entitled. The State must report all suspected or 

reported violations to the Federal awarding agency. 

 

8. CONTRACT WORK HOURS AND SAFETY STANDARDS ACT  

(2 C.F.R. § 200.327 and Appendix II) 

 

Where applicable, and only for contracts awarded by the State in excess of $100,000 that 

involve the employment of mechanics or laborers, Vendor agrees to comply with 40 U.S.C. 

3702 and 3704, as supplemented by Department of Labor regulations (29 CFR Part 5). Under 

40 U.S.C. 3702 of the Act, Vendor is required to compute the wages of every mechanic and 

laborer on the basis of a standard work week of 40 hours. Work in excess of the standard 

work week is permissible provided that the worker is compensated at a rate of not less than 

one and a half times the basic rate of pay for all hours worked in excess of 40 hours in the 

work week. The requirements of 40 U.S.C. 3704 are applicable to construction work and 

provide that no laborer or mechanic must be required to work in surroundings or under 

working conditions which are unsanitary, hazardous or dangerous. These requirements do not 

apply to the purchases of supplies or materials or articles ordinarily available on the open 

market, or contracts for transportation or transmission of intelligence. 

 



9. RIGHTS TO INVENTIONS MADE UNDER A CONTRACT OR AGREEMENT.  

(2 C.F.R. § 200.327 and Appendix II) 

 

If the Federal award meets the definition of “funding agreement” under 37 CFR § 401.2 (a) 

and the recipient or subrecipient wishes to enter into a contract with a small business firm or 

nonprofit organization regarding the substitution of parties, assignment or performance of 

experimental, developmental, or research work under that “funding agreement,” the recipient 

or subrecipient must comply with the requirements of 37 CFR Part 401, “Rights to 

Inventions Made by Nonprofit Organizations and Small Business Firms Under Government 

Grants, Contracts and Cooperative Agreements,” and any implementing regulations issued by 

the awarding agency. 

 

10. CLEAN AIR ACT  

(2 C.F.R. § 200.327 and Appendix II) 

 

Vendor agrees that if this contract exceeds $150,000, Vendor is to comply with all applicable 

standards, orders or regulations issued pursuant to the Clean Air Act (42 U.S.C. 7401–7671q) 

and the Federal Water Pollution Control Act as amended (33 U.S.C. 1251–1387). Violations 

must be reported to the Federal awarding agency and the Regional Office of the 

Environmental Protection Agency (EPA). 

 

11. DEBARMENT AND SUSPENSION  

(2 C.F.R. § 200.327 and Appendix II) 

 

The State will not award to any vendor that is listed on the governmentwide exclusions in the 

System for Award Management (SAM), in accordance with the OMB guidelines at 2 CFR 

180 that implement Executive Orders 12549 (3 CFR part 1986 Comp., p. 189) and 12689 (3 

CFR part 1989 Comp., p. 235), “Debarment and Suspension.” SAM Exclusions contains the 

names of parties debarred, suspended, or otherwise excluded by agencies, as well as parties 

declared ineligible under statutory or regulatory authority other than Executive Order 12549. 

 

12. BYRD ANTI–LOBBYING AMENDMENT  

(2 C.F.R. § 200.327 and Appendix II) 

 

Vendors that apply or bid for an award exceeding $100,000 must file the required 

certification. Each tier certifies to the tier above that it will not and has not used Federal 

appropriated funds to pay any person or organization for influencing or attempting to 

influence an officer or employee of any agency, a member of Congress, officer or employee 

of Congress, or an employee of a member of Congress in connection with obtaining any 

Federal contract, grant or any other award covered by 31 U.S.C. 1352. Each tier must also 

disclose any lobbying with non–Federal funds that takes place in connection with obtaining 

any Federal award. Such disclosures are forwarded from tier to tier up to the non–Federal 

award. 

 



13. PROCUREMENT OF RECOVERED MATERIALS  

(2 C.F.R. § 200.327 and Appendix II; 2 C.F.R. § 200.323) 

 

Vendor agrees that it and the State must comply with section 6002 of the Solid Waste 

Disposal Act, as amended by the Resource Conservation and Recovery Act. The 

requirements of Section 6002 include procuring only items designated in guidelines of the 

Environmental Protection Agency (EPA) at 40 CFR part 247 that contain the highest 

percentage of recovered materials practicable, consistent with maintaining a satisfactory level 

of competition, where the purchase price of the item exceeds $10,000 or the value of the 

quantity acquired during the preceding fiscal year exceeded $10,000; procuring solid waste 

management services in a manner that maximizes energy and resource recovery; and 

establishing an affirmative procurement program for procurement of recovered materials 

identified in the EPA guidelines. 

 

14. PROHIBITION ON CERTAIN TELECOMMUNICATIONS AND VIDEO  

SURVEILLANCE SERVICES OR EQUIPMENT.  

(2 C.F.R. § 200.327 and Appendix II; 2 CFR § 200.216) 

 

Vendor and State agree that both are prohibited from obligating or expending funds under 

this Contract to: 

 

(1) Procure or obtain; 

(2) Extend or renew a contract to procure or obtain; or 

(3) Enter into a contract (or extend or renew a contract) to procure or obtain equipment, 

services, or systems that uses covered telecommunications equipment or services as a 

substantial or essential component of any system, or as critical technology as part of 

any system. As described in Public Law 115–232, section 889, covered 

telecommunications equipment is telecommunications equipment produced by 

Huawei Technologies Company or ZTE Corporation (or any subsidiary or affiliate of 

such entities). 

 

(i) For the purpose of public safety, security of government facilities, physical 

security surveillance of critical infrastructure, and other national security 

purposes, video surveillance and telecommunications equipment produced by 

Hytera Communications Corporation, Hangzhou Hikvision Digital 

Technology Company, or Dahua Technology Company (or any subsidiary or 

affiliate of such entities). 

(ii) Telecommunications or video surveillance services provided by such entities 

or using such equipment. 

(iii) Telecommunications or video surveillance equipment or services produced or 

provided by an entity that the Secretary of Defense, in consultation with the 

Director of the National Intelligence or the Director of the Federal Bureau of 

Investigation, reasonably believes to be an entity owned or controlled by, or 

otherwise connected to, the government of a covered foreign country. 

 



In implementing the prohibition under Public Law 115–232, section 889, subsection (f), 

paragraph (1), heads of executive agencies administering loan, grant, or subsidy programs 

shall prioritize available funding and technical support to assist affected businesses, 

institutions and organizations as is reasonably necessary for those affected entities to 

transition from covered communications equipment and services, to procure replacement 

equipment and services, and to ensure that communications service to users and customers is 

sustained. 

State of West Virginia Vendor Name: 

Purchasing Division  

By:  ____________________________ By:  ________________________________ 

Printed Name:__Mark Atkins________ Printed Name:  _______________________ 

Title:  _Buyer Supervisor____________   Title: ______________________________ 

Date:  ___________________________ Date:  ______________________________ 11.14.23

Mark Jasin

Executive VP and General Manager



EXHIBIT A To: 

REQUIRED CONTRACT PROVISIONS FOR NON-FEDERAL ENTITY 

CONTRACTS UNDER FEDERAL AWARDS (2 C.F.R. § 200.317):  

  

W. Va. CSR § 148-1-5 

  



West Virginia Code of State Rules  

Title 148. Department of Administration 

Legislative Rule (Ser. 1) 

Series 1. Purchasing 

W. Va. Code St. R. § 148-1-5 

§ 148-1-5. Remedies. 
Currentness 

 

 

5.1. The Director may require that the spending unit attempt to resolve any issues that it may have 

with the vendor prior to pursuing a remedy contained herein. The spending unit must document 

any resolution efforts and provide copies of those documents to the Purchasing Division. 

  

 

5.2. Contract Cancellation. 

  

 

5.2.1. Cancellation. The Director may cancel a purchase or contract immediately under any one of 

the following conditions including, but not limited to: 

  

 

5.2.1.a. The vendor agrees to the cancellation; 

  

 

5.2.1.b. The vendor has obtained the contract by fraud, collusion, conspiracy, or is in conflict 

with any statutory or constitutional provision of the State of West Virginia; 

  

 

5.2.1.c. Failure to honor any contractual term or condition or to honor standard commercial 

practices; 

  

 

5.2.1.d. The existence of an organizational conflict of interest is identified; 

  

 

5.2.1.e. Funds are not appropriated or an appropriation is discontinued by the legislature for 

the acquisition; 

  

 

5.2.1.f. Violation of any federal, state, or local law, regulation, or ordinance, and 

  

 

5.2.1.g. The contract was awarded in error. 

  

 

5.2.2. The Director may cancel a purchase or contract for any reason or no reason, upon providing 



the vendor with 30 days’ notice of the cancellation. 

  

 

5.2.3. Opportunity to Cure. In the event that a vendor fails to honor any contractual term or 

condition, or violates any provision of federal, state, or local law, regulation, or ordinance, the 

Director may request that the vendor remedy the contract breach or legal violation within a time 

frame the Director determines to be appropriate. If the vendor fails to remedy the contract breach 

or legal violation or the Director determines, at his or her sole discretion, that such a request is 

unlikely to yield a satisfactory result, then he or she may cancel immediately without providing 

the vendor an opportunity to perform a remedy. 

  

 

5.2.4. Re-Award. The Director may award the cancelled contract to the next lowest responsible 

bidder (or next highest scoring bidder if best value procurement) without a subsequent solicitation 

if the following conditions are met: 

  

 

5.2.4.a. The next lowest responsible bidder (or next highest scoring bidder if best value 

procurement) is able to perform at the price contained in its original bid submission, and 

  

 

5.2.4.b. The contract is an open-end contract, a one-time purchase contract, or a contract for 

work which has not yet commenced. 

  

 

Award to the next lowest responsible bidder (or next highest scoring bidder if best value 

procurement) will not be an option if the vendor’s failure has in any way increased or significantly 

changed the scope of the original contract. The vendor failing to honor contractual and legal 

obligations is responsible for any increase in cost the state incurs as a result of the re-award. 

  

 

5.3. Non-Responsible. If the Director believes that a vendor may be non-responsible, the Director 

may request that a vendor or spending unit provide evidence that the vendor either does or does 

not have the capability to fully perform the contract requirements, and the integrity and reliability 

necessary to assure good faith performance. If the Director determines that the vendor is non-

responsible, the Director shall reject that vendor’s bid and shall not award the contract to that 

vendor. A determination of non-responsibility must be evaluated on a case-by-case basis and can 

only be made after the vendor in question has submitted a bid. A determination of non-

responsibility will only extend to the contract for which the vendor has submitted a bid and does 

not operate as a bar against submitting future bids. 

  

 

5.4. Suspension. 

  

 

5.4.1. The Director may suspend, for a period not to exceed 1 year, the right of a vendor to bid on 



procurements issued by the Purchasing Division or any state spending unit under its authority if: 

  

 

5.4.1.a. The vendor has submitted a bid and then requested that its bid be withdrawn after bids 

have been publicly opened. 

  

 

5.4.1.b. The vendor has exhibited poor performance in fulfilling his or her contractual 

obligations to the State. Poor performance includes, but is not limited to any of the following: 

violations of law, regulation, or ordinance; failure to deliver timely; failure to deliver quantities 

ordered; poor performance reports; or failure to deliver commodities, services, or printing at 

the quality level required by the contract. 

  

 

5.4.1.c. The vendor has breached a contract issued by the Purchasing Division or any state 

spending unit under its authority and refuses to remedy that breach. 

  

 

5.4.1.d. The vendor’s actions have given rise to one or more of the grounds for debarment 

listed in W. Va. Code § 5A-3-33d. 

  

 

5.4.2. Vendor suspension for the reasons listed in section 5.4 above shall occur as follows: 

  

 

5.4.2.a. Upon a determination by the Director that a suspension is warranted, the Director will 

serve a notice of suspension to the vendor. 

  

 

5.4.2.b. A notice of suspension must inform the vendor: 

  

 

5.4.2.b.1. Of the grounds for the suspension; 

  

 

5.4.2.b.2. Of the duration of the suspension; 

  

 

5.4.2.b.3. Of the right to request a hearing contesting the suspension; 

  

 

5.4.2.b.4. That a request for a hearing must be served on the Director no later than 5 

working days of the vendor’s receipt of the notice of suspension; 

  

 

5.4.2.b.5. That the vendor’s failure to request a hearing no later than 5 working days of 



the receipt of the notice of suspension will be deemed a waiver of the right to a hearing 

and result in the automatic enforcement of the suspension without further notice or an 

opportunity to respond; and 

  

 

5.4.2.b.6. That a request for a hearing must include an explanation of why the vendor 

believes the Director’s asserted grounds for suspension do not apply and why the vendor 

should not be suspended. 

  

 

5.4.2.c. A vendor’s failure to serve a request for hearing on the Director no later than 5 working 

days of the vendor’s receipt of the notice of suspension will be deemed a waiver of the right 

to a hearing and may result in the automatic enforcement of the suspension without further 

notice or an opportunity to respond. 

  

 

5.4.2.d. A vendor who files a timely request for hearing but nevertheless fails to provide an 

explanation of why the asserted grounds for suspension are inapplicable or should not result 

in a suspension, may result in a denial of the vendor’s hearing request. 

  

 

5.4.2.e. Within 5 working days of receiving the vendor’s request for a hearing, the Director 

will serve on the vendor a notice of hearing that includes the date, time and place of the 

hearing. 

  

 

5.4.2.f. The hearing will be recorded and an official record prepared. Within 10 working days 

of the conclusion of the hearing, the Director will issue and serve on the vendor, a written 

decision either confirming or reversing the suspension. 

  

 

5.4.3. A vendor may appeal a decision of the Director to the Secretary of the Department of 

Administration. The appeal must be in writing and served on the Secretary no later than 5 working 

days of receipt of the Director’s decision. 

  

 

5.4.4. The Secretary, or his or her designee, will schedule an appeal hearing and serve on the 

vendor, a notice of hearing that includes the date, time and place of the hearing. The appeal hearing 

will be recorded and an official record prepared. Within 10 working days of the conclusion of the 

appeal hearing, the Secretary will issue and serve on the vendor a written decision either 

confirming or reversing the suspension. 

  

 

5.4.5. Any notice or service related to suspension actions or proceedings must be provided by 

certified mail, return receipt requested. 

  



 

5.5. Vendor Debarment. The Director may debar a vendor on the basis of one or more of the 

grounds for debarment contained in W. Va. Code § 5A-3-33d or if the vendor has been declared 

ineligible to participate in procurement related activities under federal laws and regulation. 

  

 

5.5.1. Debarment proceedings shall be conducted in accordance with W. Va. Code § 5A-3-33e and 

these rules. A vendor that has received notice of the proposed debarment by certified mail, return 

receipt requested, must respond to the proposed debarment within 30 working days after receipt 

of notice or the debarment will be instituted without further notice. A vendor is deemed to have 

received notice, notwithstanding the vendor’s failure to accept the certified mail, if the letter is 

addressed to the vendor at its last known address. After considering the matter and reaching a 

decision, the Director shall notify the vendor of his or her decision by certified mail, return receipt 

requested. 

  

 

5.5.2. Any vendor, other than a vendor prohibited from participating in federal procurement, 

undergoing debarment proceedings is permitted to continue participating in the state’s 

procurement process until a final debarment decision has been reached. Any contract that a 

debarred vendor obtains prior to a final debarment decision shall remain in effect for the current 

term, but may not be extended or renewed. Notwithstanding the foregoing, the Director may cancel 

a contract held by a debarred vendor if the Director determines, in his or her sole discretion, that 

doing so is in the best interest of the State. A vendor prohibited from participating in federal 

procurement will not be permitted to participate in the state’s procurement process during 

debarment proceedings. 

  

 

5.5.3. If the Director’s final debarment decision is that debarment is warranted and notice of the 

final debarment decision is mailed, the Purchasing Division shall reject any bid submitted by the 

debarred vendor, including any bid submitted prior to the final debarment decision if that bid has 

not yet been accepted and a contract consummated. 

  

 

5.5.4. Pursuant to W.Va. Code § 5A-3-33e(e), the length of the debarment period will be specified 

in the debarment decision and will be for a period of time that the Director finds necessary and 

proper to protect the public from an irresponsible vendor. 

  

 

5.5.5. List of Debarred Vendors. The Director shall maintain and publicly post a list of debarred 

vendors on the Purchasing Division’s website. 

  

 

5.5.6. Related Party Debarment. The Director may pursue debarment of a related party at the same 

time that debarment of the original vendor is proceeding or at any time thereafter that the Director 

determines a related party debarment is warranted. Any entity that fails to provide the Director 

with full, complete, and accurate information requested by the Director to determine related party 



status will be presumed to be a related party subject to debarment. 

  

 

5.6. Damages. 

  

 

5.6.1. A vendor who fails to perform as required under a contract shall be liable for actual damages 

and costs incurred by the state. 

  

 

5.6.2. If any commodities delivered under a contract have been used or consumed by a spending 

unit and on testing the commodities are found not to comply with specifications, no payment may 

be approved by the Spending Unit for the merchandise until the amount of actual damages incurred 

has been determined. 

  

 

5.6.3. The Spending Unit shall seek to collect damages by following the procedures established by 

the Office of the Attorney General for the collection of delinquent obligations. 

  

 

Credits 

 

History: Filed 4-1-19, eff. 4-1-19; Filed 4-16-21, eff. 5-1-21. 

  

Current through register dated May 7, 2021. Some sections may be more current. See credits for 

details. 

W. Va. C.S.R. § 148-1-5, WV ADC § 148-1-5 
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EXHIBIT B To: 

REQUIRED CONTRACT PROVISIONS FOR NON-FEDERAL ENTITY 

CONTRACTS UNDER FEDERAL AWARDS (2 C.F.R. § 200.317):  

  

Prevailing Wage Determination 

 

[ X ] – Not Applicable Because Contract Not for Construction 

 

[  ] – Federal Prevailing Wage Determination on Next Page  

 

 



 

  

PLEASE NOTE 
YOU ARE VIEWING THE LATEST SIRN APPROVED EQUIPMENT LIST.  NOTE 
THAT THE CONTENT OF THE LEVEL CRITERIA HAVE BEEN MODIFIED.  THE 
SIEC IS CURRENTLY REVIEWING ALL APPROVED EQUIPMENT AS LISTED IN 
SECTION 3 OF THIS DOCUMENT AGAINST THE NEW CRITERIA AND WILL BE 
PUBLISHING AN UPDATE TO SECTION 3 THAT WILL REQUIRE SOME 
APPROVED HARDWARE BEING REASSIGNED TO A DIFFERENT LEVEL. 
PUBLISHED 3-8-2023. 
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Approved Equipment List 
Title / Subject 

SIRN Approved Equipment  
List 

Effective Date 
09/01/2011 

Revision Date 
3/8/2023 

Level 99 radios identified and added. 

 

 
 Contents  

1. Introduction  Page 1 
2. Levels  Page 1 
3. Testing  Page 2 
4. Approved Equipment List  Page 3 
5. Previously Approved Equipment  Page 5 

 
 
1. Introduction: 

 
1.1. In an effort to maintain system integrity and proper operation of the Statewide Interoperable Radio Network 

(SIRN), the Statewide Interoperability Executive Committee (SIEC) has determined the need to test and 
maintain a list of radios approved for operation on the SIRN.   This list will be updated when new radios are 
added or reevaluated. Radios not listed as Approved Equipment herein cannot be activated on the network.  

 
2. Levels: 

 
2.1  Per FCC licensing, mobile unit output power is limited to 40 watts. 
 
2.2  Site equipment (such as new sites or related equipment) will be evaluated on a case-by-case basis.  

Parties interested in purchasing a new site or spare site equipment shall contact the Statewide 
Interoperability Coordinator (SWIC) to begin the process. 

 
2.3  All equipment must be evaluated and approved as per the Subscriber Unit Equipment Test SOP prior 

to being placed on the SIRN Approved Equipment List. 
 
2.4  The approved radios will be broken down in the following format utilizing 4 Levels; 

 
     Level 1 – Radios in this section shall meet or exceed ALL the below criteria 

• Operational Frequency Range of 400-470 MHz 
• At Least 3000 Channels 
• Capable of Mixing Conventional and Trunking in the Same Zone 
• Capable of Scanning Conventional and Trunking in the Same List 
• TDMA (Phase 2) Enabled (after November 7, 2022) 
• Capable of AES Encryption with multi-key 
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     Level 2 – Radios in this section shall meet or exceed ALL the below criteria: 
• Operational Frequency Range of 400-470 MHz 
• 1000 or more Channels 
• Capable of Mixing Conventional and Trunking in the Same Zone 
• Capable of Scanning Conventional and Trunking in the Same List 
• TDMA (Phase 2) Enabled (after November 7, 2022) 
• Capable of AES Encryption with multi-key 

 
     Level 3 – Radios in this section will meet 1 or more of the below criteria: 

• Operational Frequency Range of 400-470 MHz 
NOTE:  Only radios approved prior to 04/12/16 with an operating range 
other than 400-470 MHz are authorized for operation on SIRN. 

• NOT Capable of AES Encryption with Multi-Key 
• LESS than 1000 Channels 
• NOT Capable of Mixing Conventional and Trunking in the Same Zone 
• NOT Capable of Scanning Conventional and Trunking in the Same List 
• TDMA (Phase 2) Enabled (after November 7, 2022) 

 

 Level 4 – Special Circumstance Radios (Not Recommended For Purchase) 
Special Note: Radios in this Level have significant limitations or operational 
concerns when operating on the system.   Please check the notes to determine if 
the limitations will affect your planned operations. 

 
 Level 99 – No longer recommended for use (End of life) 

The radio listings in Level 99 are radios that are no longer being supported by the manufacturer.   
While the device may still work to some level of usability on SIRN, the radio has noted significant 
issues.  The radio is NOT RECOMMENDED for use or purchase by the SIEC. 

 
Note to Vendors, the SIEC will only test and approve radios based on the data available from the vendors 
and the configuration of the radio sent for testing.  Please submit properly equipped radios and proper 
documentation with the radios for testing.  The SIEC will not incur any expense for the evaluation of 
radios or be limited by time on software provided. 
 
Note to users, the Approved Equipment List is based on properly equipped radios.   Due to different options 
available from various manufacturers please ensure the radio is properly configured for operation on the 
SIRN. 
 
Firmware Notation, users and vendors should always consult the SIEC most current monthly meeting 
minutes, Technical Committee Section, to verify the recommended firmware version for use on SIRN. 
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3. Approved Equipment: 
 

3.1 Level 1 – (Level criteria above) 
 

 Portables 
• Bendix-King KNG2-P400 
• EF Johnson VP600 
• Kenwood NX-5300 
• Kenwood TK-5330 
• Kenwood VP-5330 
• Kenwood VP-6330 
• Kenwood VP-8000 
• Harris XL200P 
• Motorola APX-4000 (Range 1 Only)  
• Motorola APX-6000 (Range 1 Only)  
• Motorola APX-7000 (Range 1 Only) 
• Motorola APX-8000 (Range 1 Only) 

 
 Mobiles 

• Harris XL200M 
• Kenwood NX-5800 
• Kenwood TK-5830 
• Kenwood VM5830 
• Kenwood VM6830 
• Motorola APX-4500 (Range 1 Only) 
• Motorola APX-6500 (Range 1 Only) 
• Motorola APX-7500 (Range 1 Only) 
• Motorola APX-8500 (Range 1 Only) 
• Technisonic TDFM9000 
• Kenwood Viking VM7000 

 
 

3.2 Level 2 – (Level criteria above) 
 

 Portables 
• Bendix-King KNG-P400 
• EF Johnson 51xx Series 
• Harris XG-25 
• Harris XG-75P 
• Harris Unity XG-100 
• Harris P7300 
• Motorola XTS-2500 (Range 1 Only) 
• Motorola XTS-5000 (Range 1 Only) 
• Tait TP91xx 
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 Mobiles 
• Bendix-King KNG-400M 
• EF Johnson 53xx Series 
• Harris XG-25 
• Harris Unity XG-100M 
• Harris M7300 
• Motorola XTL-2500 (Range 1 Only) 
• Motorola XTL-5000 (Range 1 Only) 
• Tait TM91xx 

 
3.3 Level 3 – (Level criteria above) 

 
 Portables  

 
• ICOM IC-F9021 

o Cannot Scan Conventional and Trunking in the same List 
o Not capable of operator programmable scan list 

• Harris P3300 
o No Encryption 

• Kenwood TK-5320  
o Will not mix Conventional and Trunking in the same Zone; and 
o Cannot Scan Conventional and Trunking in the same List 

• Motorola APX-900 
• Motorola APX-1000 (Range 1 Only)  

o Only 512 Channels; 
o Not capable of multi-key Encryption; and 
o No AES Encryption 

• Motorola XTS-1500 (Range 1 Only)  
o No AES Encryption 

 
 Mobiles  

 
• Harris M3300 

o No Encryption 
• ICOM IC-F9521 

o Cannot Scan Conventional and Trunking in the same List 
• Kenwood TK-5820  

o Will not mix Conventional and Trunking in the same Zone; and 
o Cannot Scan Conventional and Trunking in the same List 

• Motorola APX-1500 (Range 1 Only)   
o Not capable of multi-key encryption; and 
o No AES Encryption 

• Motorola XTL-1500 (Range 1 Only) 
o No AES Encryption 
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3.4 Level 4 (Special Operational Condition Radios) – (Level criteria above) 
 
Special Note: These radios are Special Condition Radios, Caution Should Be Taken before 
purchasing these radios.  Please read the notes and understand the limitations before purchasing. 

 
 Portables 

 
• No radios currently in this level. 

 
 Mobiles 

 
• No radios currently in this level. 

 
3.5 Level 99 (No longer recommended for use, End of Life) – (Level criteria above) 

 
 Portables 

 
• Kenwood 10 series, version 2 status 

o Limited support from the manufacturer 
o Poor roaming ability 
o No future firmware updates beyond what is currently available 

 
  Mobiles 
 

• Kenwood 10 series, version 2 status 
o Limited support from the manufacturer 
o Poor roaming ability 
o No future firmware updates beyond what is currently available 

 
 

 
Note:  Most radio manufactures  have  options  when  ordering  equipment,  the  tested  and  approved 
equipment should be reviewed, and the purchaser should ensure that a radio is properly configured for 
operation on the SIRN before purchasing. Proper Make and Model numbers do not always indicate proper 
configuration. 
 

4. Previously Approved Equipment: 
 

4.1  Equipment listed in this Section is no longer authorized to be newly activated on the SIRN as of the 
date being placed into this Section.  Equipment with currently assigned Radio ID’s and active on 
the SIRN as of the noted date for each radio may continue to be operated on the SIRN.  

 



Page 6 of 6 
 

 
 
4.2  Equipment: 

 
 Portables 
 

• Harris P5400 (Effective 04/12/16) 
o Frequency range is 450-470) 

• Harris XG15P (Effective 04/12/16) 
o Frequency range is 440-512 
o No AES Encryption 

 
 Mobiles 
 

• No radios currently in this level. 
 



Business Name Address City State 
AV Lattamus 1344 Cove Hill Road Weirton WV

Billy C. McCallister Electronic Services inc 8800 State RT 4 Winfield WV
Bisers Radio Service 3450 OLD WESTON ROAD Buckhanon WV

Allen C Holder DBA Discount 
Communications & Elec 514 Midway Road Alum Creek WV

F&L Electronics Inc 235 Fourth Ave Huntington WV
G-Technologies Inc DBA A G-Tech inc 847 Ford Hill Road Augusta WV

Innovative Wireless Technologies DBA 
I.W.T. 1100 Main Street Lynchburg VA

Miller Communications Inc ONE WIRELESS WAY, STE #100 Parkersburg WV
Progressive Communications Company 128 Sugar St Saint Clairsville OH

Two Way Radio Service DBA TWR 
Communications 549 N. CENTRE ST. Cumberland MD

State of WV Contract CRFQ Solictation # CRFQ-0212-SWC24
JVCKENWOOD USA Authorized Dealer/Reseller L



Zip Code Phone Number FAX Number
26062 304-723-5555 304-723-1539
25213 304-757-0501 304-521-1525
26201 304-472-4202 304-472-1875

25003 304-915-3911

25701 304-523-6069 304-523-6100
26704 304-822-0213

24504 434-316-5230 434-316-5232
26101 304-863-8595 304-453-3082
43950  740-695-6416 740-695-8043

21502 301-777-2692 301-777-7845

       400000001-2
    List
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Two-Way Radios Accessories WVSIRN Network

CMA 0212  SIRNRADIO23

Specification # Contract Item # Description Brand Name
Item/Part 

Number 

Estimated 

Quantity* 

(Per Year)

Unit Cost 

(each)
Extended Price

3.1.2 Contract Item #1 Single-Band Dash Mount Mobile Radio w/ Microphone KENWOOD WVDMU-1 250  $            2,604.92 651,230.00$                  

3.1.2 Contract Item #1 Multi-Band Dash Mount Mobile Radio w/ Microphone 250  $                       -   -$                               

3.1.2.6 Contract Item #1 
Microphone, Microphone clip, mounting hardward, power 

and accesory cable
KENWOOD WVA-1 250  $                 64.47 16,117.50$                    

3.1.3 Contract Item #2
Single-Band Portable (Handheld) Radio w/ 2 Lithium-Ion 

Batteries 3000 milliampere hours and Desktop Charger.
KENWOOD WVPU-1 250  $            2,653.92 663,480.00$                  

3.1.3 Contract Item #2
Multi-Band Portable (Handheld) Radio w/ 2 Lithium-Ion 

Batteries 3000 milliampere hours and Desktop Charger.
250  $                       -   -$                               

3.1.3.8.1 Contract Item #2 Remote Palm Speaker/Microphone, Corded KENWOOD KMC-70M 250  $               110.60 27,650.00$                    

3.1.3.8.2 Contract Item #2 Remote Palm Speaker/Microphone, Wireless 250  $                       -   -$                               

3.1.3.9.1 Contract Item #2 Duty belt clip for 2.25 inch belt KENWOOD KBH-11 250  $                 12.46 3,115.00$                      

3.1.3.10 Contract Item #2
Desktop Charger designed to Recondition and Recharge 

Lithium-ion Batteries.
KENWOOD KSC-Y32K 250  $               108.64 27,160.00$                    

3.1.4 Contract Item #3 Single-Band Base Radio w/ Microphone KENWOOD WVBU-1 25  $            2,798.47 69,961.75$                    

3.1.4 Contract Item #3 Multi-Band Base Radio w/ Microphone 25  $                       -   -$                               

3.1.4.7 Contract Item #3 Microphone w/ Power Conncetion Cables Include 25  $                       -   -$                               

 $                   1.00 

3.1.5 Contract Item #4 Multi-Band Remote Mount Mobile Radio w/ Microphone KENWOOD WVMBRM-1 100  $            6,039.28 603,928.00$                  

3.1.5.6 Contract Item #4
Microphone, Microphone clip, mounting hardward, power 

and accesory cable
KENWOOD WVA-1 100  $                 64.47 6,447.00$                      

3.1.6.2.1 Contract Item #5
Handheld Lithium-Ion Battery (for 3.1.3 radio) Minumum 

3000 milliampere (3000mAh)
KENWOOD KNB-L3M 100  $               153.09 15,309.00$                    

3.1.6.2.2 Contract Item #5
Handheld Lithium-Ion Battery (for 3.1.3 radio) Minumum 

4000 milliampere (4000 mAh)
250  $                       -   -$                               

3.1.6.2.3 Contract Item #5
Handheld Lithium-Ion Battery (for 3.1.3 radio) Minumum 

5000 milliampere (5000 mAh)
250  $                       -   -$                               

3.1.7 Contract Item #6 Hanheld Radio Portable Travel Charger (for 3.1.3 radio) 100  $                       -   -$                               

3.1.8 Contract Item #7 Programing Cables for( Contract Item #1  3.1.2 Radio) KENWOOD KPG-46XM 100  $               135.10 13,510.00$                    

3.1.8 Contract Item #7 Programing Cables for( Contract Item #2   3.1.3 Radio) KENWOOD KPG-36XM 100  $               135.10 13,510.00$                    

3.1.8 Contract Item #7 Programing Cables for( Contract Item #3  3.1.4 Radio) KENWOOD KPG-46XM 100  $               135.10 13,510.00$                    

3.1.8 Contract Item #7 Programing Cables for( Contract Item #4  3.1.5 Radio) KENWOOD KPG-46XM 100  $               135.10 13,510.00$                    
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3.1.9.1.1 Contract Item # 8 Bluetooth KENWOOD KWD-5003BT 250  $                 26.46 6,615.00$                      

3.1.9.1.2 Contract Item # 8 P25 Data Conventional KENWOOD KWD-5100CV 250  $               434.70 108,675.00$                  

3.1.9.1.3 Contract Item # 8 P25 Data Trunking KENWOOD WVP25DT-1 250  $            1,360.80 340,200.00$                  

3.1.9.1.4 Contract Item # 8 P25 Authentication KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.5 Contract Item # 8 P25 OTAR KENWOOD KWD-5103RK 250  $               529.20 132,300.00$                  

3.1.9.1.6 Contract Item # 8 GPS KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.7 Contract Item # 8 Keypad Programing KENWOOD KWD-5001FP 250  $               226.80 56,700.00$                    

3.1.9.1.8 Contract Item # 8 MDC1200 KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.9 Contract Item # 8 OTAP KENWOOD WVOTAP-1 250  $                 15.00 3,750.00$                      

3.1.9.1.10 Contract Item # 8 Enhanced VRS KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.11 Contract Item # 8 P25 Two-Tone Paging Encode and Decode KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.12 Contract Item # 8 Man Down KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.13 Contract Item # 8 Instant Recording Replay KENWOOD Built Into Radio 250  $                       -   -$                               

3.1.9.1.14 Contract Item # 8 WIFI 250  $                       -   -$                               

3.1.9.1.15 Contract Item # 8 AES Encryption KENWOOD KWD-AE31K 250  $               469.14 117,285.00$                  

2,903,963.25$               

Vendor Company 

Name:

JVCKENWOOD USA 

CORPORATION

Contact Name: APRIL PETERSON

Contact Phone: 310-761-8213

Contact Email:
APETERSON@US.JVCKENWOOD.

COM

Total Bid Amount   
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  Two Way Radios &  Accessories for the WVSIRN Network 

(CMA 0212 SIRNRADIO23) 

 

 

Revised 09/26/2022 

 SPECIFICATIONS 

 

1. PURPOSE AND SCOPE:  The West Virginia Purchasing Division is soliciting bids on 

behalf of the State of West Virginia to establish an Open-End,  Statewide Contract for 

SIRN Approved Level_1 and Level_2, Portable, Mobile, Single Base and Desktop two-

way radios. The Contract may be utilized by all West Virginia State Agencies and 

Political Subdivisions in the State’s fifty-five (55) counties. 

 

2. DEFINITIONS:  The terms listed below shall have the meanings assigned to them 

below.  Additional definitions can be found in section 2 of the General Terms and 

Conditions. 

 

2.1 “ADP”   Advanced Digital Privacy (software encryption 40 bit key) 10 characters 

(Proprietary encryption). 

 

2.2 “AES Encryption” means advanced encryption standard and is a symmetric block 

cipher to protect classified information using keys during the encryption and 

decryption process. 

 

2.3 “APCO” means the Association of Public-Safety Communications Officials -

International, Inc. 

  

2.4 “Contract Item” or “Contract Items” means the list of items identified in Section 

3.1 below and on the Pricing Pages. 

 

2.5 “FDMA” means Frequency-Division-Multiple-Access. 

 

2.6 “MHz” means mega-hertz and represents one million hertz. 

 

2.7 “Over the Air Programing” means the various methods of distributing new 

software, configuration settings, and even updating encryption keys to devices like 

encrypted two-way radios. 

 

2.8 “Over the Air Rekeying” means transmitting or updating encryption keys to 

secure information systems by conveying the keys via encrypted electronic 

communication channels ("over the air"). 

 

2.9 “Pricing Pages” means the schedule of prices, estimated order quantity, and totals 

contained in wvOASIS or attached hereto as Exhibit_A and used to evaluate the 

Solicitation responses. 
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2.10 “P25 Trunking” means the standards for digital mobile radio communications 

designed for use by public safety organizations where voice traffic is automatically 

assigned to one or more voice channels by a repeater or base station. 

 

2.11 “RF” ” means Radio Frequency and is the oscillation rate of an alternating 

electrical current or voltage or of a magnetic, electric or electromagnetic field or 

mechanical system in the frequency range. 

 

2.12 “RF Power Output” means radio frequency power amplifier output. 

 

2.13 “RFQ” means Request for Proposal. 

 

2.14 “SIRN Network” means the Statewide Interoperable Radio Network for West 

Virginia. 

 

2.15 “Solicitation” means the official notice of an opportunity to supply the State with 

goods or services that is published by the Purchasing Division. 

 

2.16 “TDMA” means Time-Division-Multiple-Access 

 

2.17 “UHF” means ultra-high frequency. 

 

2.18 “Vendor or Contractor” means any individual, corporation, business trust, 

partnership, limited liability company, association, joint venture, governmental 

agency, public corporation, or other entity that has submitted a response to this RFQ 

and has legal authority to enter into a contract. 

 

2.19 “VHF” means very high frequency and is the range of  radio frequency 

electromagnetic waves from 300MHz to 300MHz.  

 

2.20 “WVSIRN Level_1 Approved Radio Equipment List" or “WVSIRN Level_2 

Approved Radio Equipment List” means the list of radios approved for operation 

on the SIRN Network as Exhibit_B.  Radios not listed as Approved Equipment 

herein cannot be activated on the network. The list is subject to change as new 

radios are added to the list and outdated radios are removed from the list by the 

Statewide Interoperable Executive Committee, in accordance with West Virginia 

Code.  
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3. GENERAL REQUIREMENTS:   

 

3.1 Contract Items and Mandatory Requirements:  Vendor shall provide 

the State with the Contract Items listed below on an open-end and 

continuing basis.  Contract Items must meet or exceed the mandatory 

requirements as shown below. 

  

3.1.1 Mandatory Requirements for all Portable, Mobile, Single 

Base and Desktop Radios.  

 

3.1.1.1 Must be currently on the WVSIRN Level 1or 2 Approved 

Radio Equipment List (See Exhibit_B). 

 

3.1.1.2 Must have APCO P-25 Conventional Operation. 

 

3.1.1.3 Must have a minimum of 3,000 (three thousand) operating 

channels. 

 

3.1.1.4 Must have APCO P-25 Conventional Operation and 

APCO P-25 9600 baud P-25 Trunking with the ability 

to add multiple systems. 

 

3.1.1.5 Must be able to operate in Trunking mode on a system 

with no less than three (3) zones, with roaming between 

zones requiring no user input. 

  

3.1.1.6 Must have TDMA and FDMA Trunking Operation, 

also known as APCO P-25 Phase 1 and Phase 2 shall 

be installed and operational. 

 

3.1.1.7 Must include ARC4/ADP Encryption and have AES-256 

Encryption available as an option, with capabilities at a 

minimum of 16 separate keys, must be able to be loaded 

with a KVL-3000, KVL-4000 or newer Key Loading 

Device, software only key loading will not be accepted. 

 

3.1.1.8 Must have Conventional P-25, Analog and Trunking 

with the ability to be combined into the same zone or 

group for user operations. 

 

Comply Licensed Option

Type text hereComply

Comply

Comply

Comply

Comply

Exception Hardware Key Loading not supported for ARC/ADP Keys
 

Comply
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3.1.1.9 Must be able to scan all channels, no matter the mode in 

the same scan list with a minimum of 16 channels. 

 

3.1.1.10 Must include a scan list so that the user, via the radio 

control panel may set their desired channels. 

 

3.1.1.11 Must have available Programming and Configuration via 

a USB programming cable, with programming software 

capable of running on Microsoft Windows 10 or newer 

platforms and must be able to be programmed from the 

front without the removal from mounting hardware 

(Mobile units only).  

 

3.1.11.1 Programming cable must be provided with the 

radio at no additional cost.  

 

3.1.1.12 Software options and firmware updates must be able to be 

loaded in the same method as listed in 3.1.1.11, provided the 

optional upgrades are purchased and appropriate licensing are 

obtained for any new features.  Firmware updates must be 

available at no cost for the life of the radio and be readily 

available via an internet portal and/or email notification. 

 

3.1.1.13 Radios must be capable of Over the Air Programming and 

Over the Air Rekeying via the SIRN Network, which shall be 

available as an option. All licensing and necessary equipment 

shall be included with the purchase of these options and must be 

for the lifetime of the radio. 

 

3.1.1.14 All standard and agency purchased software, current 

firmware and standard and purchased licenses must be 

loaded on the radio by the factory, prior to delivery. 

 

3.1.1.15 All mobile units must be software selectable to allow 

ignition switching for power on/off (Mobile units only) and 

must include ignition sense wire. 

 

3.1.1.16 WARRANTY: All radios must have a minimum 5-year 

warranty on parts and labor that begins from the date of 

shipment to the agency.  

Comply

Comply

Comply

Comply

Comply

Comply

Comply

Comply

Comply
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3.1.1.16.1 Warranty must include shipping costs for 

warranty repairs both to and from the repair 

center.  

3.1.1.16.2 All radios sent for warranty repairs must be 

returned or replaced to the agency within 14 

calendar days, from receipt at the repair facility. 

 

3.1.2 Contract Item #1 -  Single Band and/or Multi Band Dash Mount 

   Mobile Radio (additional mandatory  

   requirements). 

 

3.1.2.1     Must meet all the mandatory requirements set out in 

    paragraphs 3.1.1.1 through 3.1.1.17 above. 

 

3.1.2.2 Must have UHF Band, covering 400 to 470 MHz. 

 

3.1.2.3 Must have RF Power Output of a minimum of 40 Watts. 

 

3.1.2.4 Must be a single self-contained unit (Dash Mount). 

 

3.1.2.5 The control head must have an option to utilize external 

speakers with a minimum of five (5) option buttons: 

  

3.1.2.5.1 Power button,  

3.1.2.5.2 Display dimming button,  

3.1.2.5.3 Home button,  

3.1.2.5.4 Programmable up and down buttons, 

3.1.2.5.5 Volume knob.  

 

3.1.2.6 Microphone: The microphone must be provided with each 

radio and include the following: 

 

3.1.2.6.1 Must connect to the front of the radio. 

3.1.2.6.2 Rear or side connections will not be accepted.  

3.1.2.6.3 Microphone clip, mounting hardware, power and 

accessory cables with each radio. 

 

Comply

Comply
Comply

Comply

Type text here

Exception Will work to comply but unable to guarantee

Compliance and Exceptions 3.1.1 apply

380-470 MHz

Comply 45 Watts

Comply

Comply

Comply

Comply
Comply

Comply
Comply
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3.1.3 Contract Item #2 -  Single Band and/or Multi Band Portable   

   (Handheld) Radio (additional mandatory   

   requirements). 

 

3.1.3.1     Must meet all the mandatory requirements set out in  

    paragraphs 3.1.1.1 through 3.1.1.17 above. 

3.1.3.2 Must have UHF Band covering 400-470 MHz. 

 

3.1.3.3 Must have RF Power Output at a minimum of four (4) Watts 

on UHF Bands. 

 

3.1.3.4 Must have a display with a minimum of three (3) lines 

of fourteen (14) characters per line. 

 

3.1.3.5 Must have separate channel and volume knobs, the 

volume knob can act as the power on/off switch. 

 

3.1.3.6 Must have four (4) side buttons, must include a 

large push to talk button. 

 

3.1.3.7 Must provide a single antenna covering the entire 

covered spectrum. 

 

3.1.3.8 Must have a remote, palm speaker-microphone as an 

available option. 

 

3.1.3.8.1 Remote Speaker/microphone, corded. 

 

3.1.3.8.2 Remote Speaker/microphone, wireless. 

   

3.1.3.9 Must include a belt clip provided with each radio and 

optional Duty Belt clip. 

 

3.1.3.9.1 Duty belt clip for 2.25-inch belt. 

 

Compliance and Exceptions 3.1.1 apply

380-470MHz

Comply

Comply

Comply

Comply

Comply

Comply

Comply

Exception Third Party

Comply
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3.1.3.10 Must include a desktop charger, designed to 

recondition and recharge the batteries. 

 

3.1.3.11 Must come with two (2) Lithium-Ion batteries capable of 

being reconditioned in the desktop charger and have the 

capacity at a minimum of 3000 milliampere hour (mAh) each. 

 

3.1.4 Contract Item #3 –  Single Band and/or Multi Band Base Radio   

   (additional mandatory requirements). 

 

3.1.4.1      Must meet all the mandatory requirements set out in 

     paragraphs 3.1.1.1 through 3.1.1.17 above. 

  

3.1.4.2 Must have UHF Band covering 400-470 MHz.  

3.1.4.3 Must be contained in 1-one-unit, multiple RF decks will not 

be accepted. 

 

3.1.4.4 Must have RF Power Output at a minimum of 40 Watts on 

VHF or UHF Bands. 

 

3.1.4.5 Must be a self-contained unit, including radio and power 

supply. 

 

3.1.4.6 Control Panel: Must have built in speaker with the following 

option buttons included at a minimum: 

 

3.1.4.6.1 Power button,  

3.1.4.6.2 Display dimming button, 

3.1.4.6.3 Home button, 

3.1.4.6.4 Volume knob. 

 

3.1.4.7 Microphone: Must include a microphone with the following: 

3.1.4.7.1 Ability to connect to the front of the radio. 

3.1.4.7.2 Rear or side connection will not be accepted. 

3.1.4.7.3 Must be desktop style with power connection cables 

included.  

Comply

Comply

Compliance and Exceptions 3.1.1 apply

380-470 MHz

Comply

Comply

Comply Hood Design

Exception Basic Control Head does not have 
Knob Full Feature does not fit Hood

Comply
Comply

Comply

Comply

Comply

Comply

Comply
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3.1.5 Contract Item #4 -  Multi Band Remote Mount Mobile Radio  

   (additional mandatory requirements). 

 

3.1.5.1     Must meet all the mandatory requirements set out in 

    paragraphs 3.1.1.1 through 3.1.1.17 above. 

 

3.1.5.2 Must have UHF Band, covering 400 to 470 MHz. 

 

3.1.5.3 Must have RF Power Output at a minimum of 40 Watts. 

 

3.1.5.4 Must allow multiple decks to enable Multi-Band 

operation. 

   

3.1.5.4.1 The multiple decks should function 

through a single control head. 

   

3.1.5.4.2 Remote secondary head is acceptable at 

locations removed from the primary head. 

 

3.1.5.5 The control head must have an option to utilize external 

speakers with a minimum of five (5) option buttons: 

3.1.5.5.1 Power button,  

3.1.5.5.2 Display dimming button,  

3.1.5.5.3 Home button,  

3.1.5.5.4 Programmable up and down buttons, 

3.1.5.5.5 Volume knob.  

 

3.1.5.6 Microphone: The microphone must be provided with each 

radio and include the following: 

 

3.1.5.6.1 Must connect to the front of the radio. 

3.1.5.6.2 Rear or side connections will not be accepted. 

3.1.5.6.3 Microphone clip, Mounting hardware, Power and 

accessory cables with each radio.  

 

 

 

Compliance and Exceptions 3.1.1 apply

Comply 380-470MHz

Comply

Comply

Comply

Comply

Comply

Comply

Comply
Comply

Comply

Comply

Comply

Comply

Comply

Comply
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3.1.6 Contract Item #5 –  Batteries – Replacement (Handheld Radio 

   Contract Item #2). 

 

3.1.6.1 Battery must be compatible with radio supplied for 3.1.3 Contract 

Item #2 above. 

 

3.1.6.2 Must be lithium-ion battery with a minimum milliampere of:  

 

3.1.6.2.1 3000 milliampere hour (3000 mAh), 

3.1.6.2.2 4000 milliampere hour (4000 mAh), 

3.1.6.2.3 5000 milliampere hour (5000 mAh). 

 

3.1.7 Contract Item #6 - Handheld Radio Portable Travel Charger: 

 

3.1.7.1 Charger must be compatible with Contract Item #2 provided in 

bid. 

 

3.1.7.2 Shall include a voltage regulated vehicular charger adapter, 

custom charger base, mounting bracket and coiled cord. 

 

3.1.7.3 Shall use a 12v DC lighter/accessory vehicle port. Hardwired 

charger will not be acceptable. 

 

3.1.7.4 Must have a minimum manufacturer repair or replacement 

warranty of one (1) year. 

 

3.1.7.5 Must be black.  

 

3.1.8 Contract Item #7 - Programming Cables: 

 

3.1.8.1 Must be compatible with contract items provided in bid. 

 

3.1.8.2 Cables must allow mobile radio programming from the front of 

the radio. 

 

Comply

Comply

Comply

Comply
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3.1.8.3 Cable must connect directly from radio to PC or laptop USB port 

to write program setting and frequency of the radio. 

 

3.1.9 Contract Items #8  -  Software Feature Options:   

 

3.1.9.1 All available radio features requiring additional purchase/license 

must be priced individually for selection by agency and include 

any updates at no additional charge for a minimum of ten (10) 

years.   

3.1.9.1.1 Bluetooth 

3.1.9.1.2 P25 Data Conventional 

3.1.9.1.3 P25 Data Trunking 

3.1.9.1.4 P25 Authentication 

3.1.9.1.5 P25 OTAR 

3.1.9.1.6 GPS 

3.1.9.1.7 Keyboard Programming 

3.1.9.1.8 MDC1200 

3.1.9.1.9 OTAP 

3.1.9.1.10 Enhanced VRS 

3.1.9.1.11 P25 Two-Tone Paging Encode and Decode 

3.1.9.1.12 Man Down 

3.1.9.1.13 Instant Recording Replay 

3.1.9.1.14 WIFI 

3.1.9.1.15 AES Encryption 

 

4. QUALIFICATIONS: 

 

4.1 The Vendor shall have the following minimum qualifications and should 

provide documentation verifying these requirements with their bid response 

but must provide upon request: 

 

4.1.1 All radio’s provided for this solicitation must be from a 

manufacturer of two-way radio equipment designed for use in the 

Public Safety environment for no less than ten (10) years.   

 

4.1.2 If other than a manufacturer, Authorized Dealers/Resellers must 

submit an official letter from the manufacturer stating that they are 

Comply

Comply

Comply

Comply

Comply

Comply

Comply

Comply

Comply
Comply

Comply

Comply
Comply

Comply

Comply

Exception Not Supported
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approved to resell and provide warranty services for the products 

they offer in their bid response to this RFQ. 

 

4.1.3 Authorized dealers submitting a bid proposal must provide formal 

written documentation from the manufacturer that any warranties 

and pricing structures established by this RFQ will be honored by 

the manufacturer in the event the authorized dealer loses their 

ability to remain an authorized dealer during this contract period.  

 

5. CONTRACT AWARD: 

 

5.1 Contract Award:  The Contract is intended to provide the State with a 

purchase price on all Contract Items.  The Contract shall be awarded to the 

Vendor that provides all the Contract Items meeting the required 

specifications for the lowest overall total cost as shown on the Pricing 

Pages.  Notwithstanding the foregoing, the West Virginia Purchasing 

Division reserves the right to award this contract to multiple Vendors if it 

deems that such action is in the best interest of the State.  

 

5.2 Pricing Pages:  Vendor should complete the Exhibit_A Pricing Page(s) by 

entering the required information for all shaded boxes.  Failure to complete 

the Pricing Pages in their entirety may result in Vendor’s bids being 

disqualified.     

 

The pricing pages have been formatted to automatically calculate the 

Extended Price and Total Bid amount. It is the Vendor’s responsibility to 

ensure the bid price calculated is correct.  In the event of a calculation error, 

Unit Price Shall Prevail. 

  

The Pricing Pages contain a list of the Contract Items and the yearly estimated 

purchase volume.  The estimated purchase volume for each item represents 

the approximate volume of anticipated purchases only.  No future use of the 

Contract or any individual item is guaranteed or implied.   

 

Vendor should electronically enter the information into the Pricing Pages 

through wvOASIS, if available, or as an electronic document.  In most cases, 

the Vendor can request an electronic copy of the Pricing Pages for bid 

purposes by sending an email request to the following address: 

Mark.A.Atkins@wv.gov . 
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5.3 Administration Fee:  The Vendor shall pay the WV Purchasing Division by 

check, and Administrative Fee of One (1) Percent (1.00 or 0.01) no later than 

sixty (60) days following the end of each calendar quarter for purchases made 

by state or local government agencies within the jurisdiction of the State of 

West Virginia under the West Virginia Contract No. CMA 0212 

SIRNRADIO23. 

Payment shall be made by check payable to the “WV Purchasing Division”. The 

West Virginia Contract number CMA 0212 SIRNRADIO23  must be included on 

all payments. 

 

Remit Checks To: WV Purchasing Division 

     2019 Washington Street, East 

     Charleston, WV  25305  

     Attn:  Purchasing Director 

 

6. ORDERING AND PAYMENT: 

 

6.1 Ordering:  Vendor shall accept orders through wvOASIS, regular mail, facsimile, e-

mail, or any other written form of communication.  Vendor may, but is not required 

to, accept on-line orders through a secure internet ordering portal/website.  If Vendor 

has the ability to accept on-line orders, it should include in its response a brief 

description of how Agencies may utilize the on-line ordering system.  Vendor shall 

ensure that its on-line ordering system is properly secured prior to processing Agency 

orders on-line. 

 

6.2 Manufacturer/Dealer Delivery Network: If Vendor will be utilizing a dealer 

network to fulfil the contract requirements, Vendor must submit a list of all 

participating dealers in or around the State of West Virginia authorized to sell and 

service the Contract Items prior to award for review and approval by the State.  

Authorized Dealers will be published on the Purchasing Division Statewide Contract 

website for agency usage. Additional Dealers may be added upon approval by the 

State and the published list will be updated on the website.   

 

NOTE: The State will only issue orders and payments to the contracted Vendor and 

will not pay any participating dealer directly.  Contracted Vendor will reimburse any 

authorized participating dealer for all goods and services rendered under this contract. 

Any attempt to request an agency to render payment to a participating dealer will be 

grounds for contract cancellation.   
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6.3 Payment:  Payment will be to the contracted Vendor only. Vendor shall accept 

payment in accordance with the payment procedures of the State of West Virginia.  

Methods of acceptable payment must include the West Virginia Purchasing Card.  

Payment in advance is not permitted under this Contract.  

 

 

7. DELIVERY AND RETURN: 

 

7.1 Delivery Time:  Vendor shall deliver standard orders within thirty (30) calendar days 

after orders are received.  Vendor shall deliver emergency orders within ten (10) 

calendar days after orders are received.  Vendor shall ship all orders in accordance 

with the above schedule and shall not hold orders until a minimum delivery quantity 

is met.   

 

7.2 Late Delivery:  The Agency placing the order under this Contract must be notified 

in writing if orders will be delayed for any reason.  Any delay in delivery that could 

cause harm to an Agency will be grounds for cancellation of the delayed order, and/or 

obtaining the items ordered from a third party.   

 

7.3 Delivery Payment/Risk of Loss:  Standard order delivery shall be F.O.B. destination 

to the Agency’s location.  Vendor shall include the cost of standard order delivery 

charges in its bid pricing and is not permitted to charge the Agency separately for 

such delivery.  The Agency will pay delivery charges on all emergency orders 

provided that Vendor invoices those delivery costs as a separate charge with the 

original freight bill attached to the invoice. 

 

7.4 Return of Unacceptable Items:  If the Agency deems the Contract Items to be 

unacceptable, the Contract Items shall be returned to Vendor at Vendor’s expense 

and with no restocking charge. The vendor shall either make arrangements for the 

return within five (5) calendar days of being notified that items are unacceptable or 

permit the Agency to arrange for the return and reimburse Agency for delivery 

expenses.  If the original packaging cannot be utilized for the return, Vendor will 

supply the Agency with appropriate return packaging upon request.  All returns of 

unacceptable items shall be F.O.B. the Agency’s location.  The returned product shall 

either be replaced, or the Agency shall receive a full credit or refund for the purchase 

price, at the Agency’s discretion. 
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7.5 Return Due to Agency Error:  Items ordered in error by an Agency will be returned 

for credit within 30 days of receipt, F.O.B. Vendor’s location.  Vendor shall not 

charge a restocking fee if returned products are in a resalable condition.  Items shall 

be deemed to be in a resalable condition if they are unused and in the original 

packaging.  Any restocking fee for items not in a resalable condition shall be the 

lower of the Vendor’s customary restocking fee or 5% of the total invoiced value of 

the returned items. 

 

 

8. VENDOR DEFAULT: 

 

8.1 The following shall be considered a vendor default under this Contract. 

 

8.1.1 Failure to provide Contract Items in accordance with the requirements 

contained herein. 

 

8.1.2 Failure to comply with other specifications and requirements contained herein. 

 

8.1.3 Failure to comply with any laws, rules, and ordinances applicable to the 

Contract Items provided under this Contract. 

 

8.1.4 Failure to remedy deficient performance upon request. 

 

8.2 The following remedies shall be available to the State upon default. 

 

8.2.1 Immediate cancellation of Contract. 

 

8.2.2 Immediate cancellation of one or more release orders issued under this 

Contract. 

 

8.2.3 Any other remedies available in law or equity. 
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9. MISCELLANEOUS:  

 

9.1 Substitution of Contract Items:  The Vendor may substitute a Contract Item if it 

becomes discontinued or is no longer available for purchase provided that the 

substitute/alternate item is equal to or greater than the Contract Item being replaced 

and is offered at the same cost as the original Contract Item being replaced.  Any item 

being substituted for a Contract Item must be on the list of radios approved for 

operation on the SIRN Network - see Exhibit B attached. 

 

9.2 Vendor Supply:  Vendor must carry sufficient inventory of the Contract Items being 

offered to fulfill its obligations under this Contract.  By signing its bid, Vendor 

certifies that it can supply the Contract Items contained in its bid response. 

 

9.3 Reports:  Vendor shall provide quarterly utilization reports containing at a minimum 

the following information pertaining to the State of West Virginia agencies, boards, 

commissions, and political subdivisions:  

9.3.1 Ordering Entity; 

9.3.2 Ship to address; 

9.3.3 Purchase/Delivery Order number; 

9.3.4 Product description; 

9.3.5 Quantity; 

9.3.6 Contract Sale Price; 

9.3.7 Date of Sale. 

 

These reports will be provided in Excel format and sent via email to: 

Mark.A.Atkins@wv.gov  and copy: purchasing.division@wv.gov  on a quarterly basis 

as follows: 

 

  PERIOD END   REPORT DUE 

  December 31    January 31 

  March 31    April 30 

  June 30    July 31 

  September 30    October 31 

 

Failure to provide the required reports may be grounds for contract cancellation. 
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9.4 Contract Manager:  During its performance of this Contract, Vendor must designate 

and maintain a primary contract manager responsible for overseeing Vendor’s 

responsibilities under this Contract.  The Contract manager must be available during 

normal business hours to address any customer service or other issues related to this 

Contract.  Vendor should list its Contract manager and his or her contact information 

below. 

 

 

Contract Manager:    

 

Telephone Number:    

 

Fax Number:    

 

Email Address:    

 

April Peterson

310-761-8213

310-761-8246

apeterson@us.jvckenwood.com
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