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1 Introduction

This document is intended to be a technical supplement to the UBS Form ATS filing, available on
www.ubs.com/ats.

2 Overview

The UBS ATS facilitates interaction among orders received from a broad range of clients and market participants,
including institutional clients using UBS algorithms, broker-dealers, UBS trading desks, market makers, retail
brokers, and active traders (sometimes referred to as High Frequency Traders or "HFT"). Subscriber and Sponsored
Participant orders that are placed in the UBS ATS will have an opportunity to interact with UBS BD’s US equity order
flow — liquidity that includes client agency order flow, including Direct Market Access (“DMA") and algorithmic
trading, and principal order flow from UBS BD trading desks. In addition, Subscriber orders will interact with orders
from other Subscribers.

Orders routed to and received by the UBS ATS are not routed out to any other market center.

2.1 Hours of Operation

Please see Section 2.1 in Exhibit F of our Form ATS filing for details on Hours of Operation.

2.2 Eligible Stocks

All NMS Stocks, unless otherwise specified.

UBS ATS publishes a monthly list of disabled symbols that it will not trade which can be found at
www.ubs.com/ats. All orders in these symbols submitted to the UBS ATS will be rejected.

If you would like to be added to our distribution list for email alerts please send an email to ats@ubs.com.
UBS ATS will accept, but not execute, production test symbols such as ZVZZT.
2.3 Accepted Instrument Types

Only RIC code and US Ticker are supported.

3 Order Types

Please see Section 2.2 in Exhibit F of our Form ATS filing for details on Order Types.

4 Order Entry

4.1 Minimum Quantity

Orders may be routed to the UBS ATS with a minimum quantity value specified. UBS ATS will only cross where at
least this number of shares is available from a single eligible contra side order.

4.2 Maximum Quantity

The UBS ATS will enforce a maximum order size equal to 50% of the stock’s ADV, per order, subject to change. If
50% of the ADV is less than 500,000 shares the limit becomes 500,000 shares. All orders are subject to risk
checks in compliance with SEC Rule 15¢3-5.

4.3 Routing Restrictions

Please see Section 3.1 in Exhibit F of our Form ATS filing for details on Routing Restrictions.

4.4 Crossing Restrictions

Please see Section 3.3 in Exhibit F of our Form ATS filing for details on Crossing Restrictions.
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4.5

Notification of Crossing Restrictions

Please see Section 3.4 in Exhibit F of our Form ATS filing for details on Notice of Crossing Restrictions.

4.6

Short Sale Orders

Please see Section 3.5 in Exhibit F of our Form ATS filing for details on Short Sale Orders.

4.7

Availability

UBS reserves the right to temporarily disconnect Subscribers due to technology issues either with the UBS ATS, a
Subscriber, or within the UBS BD. The UBS ATS support team will seek to provide notice as soon as reasonably
practicable, but in some cases the notice may not be provided until after disconnection.

4.8

Cancel on Disconnect

All open orders associated with a given FIX or UBP port will automatically cancel when the client inbound TCP
session to the proxy is detected to be closed.

5

Subscriber FIX Messages

Any tags not explicitly supported as indicated in this section will be ignored.

5.1 Pegged Orders (Mid, Primary, Market)

FIX Tag Field Name Required Description / Comment

1 Account N If sent, the value will be echoed back.

11 ClOrdID Y Unique identifier of the order as assigned by institution. Max 25 Char.

15 Currency N If sent, value must be USD

18 Execinst v Can only be one of the following values: M (I\/Iid-Pric_e Peg), R (Primary
Peg), P (Market Peg). Values unrelated to peg type will be ignored.

21 Handlinst Y 1 (Automated execution order)

22 IDSource N Required if using RIC Code

38 OrderQty Y Number of shares ordered

40 OrdType Y P (Pegged)

44 Price N Absolute price constraint

47 OrderCapacity Y Must send A (Agency) or P (Principal)

43 SecuritylD N Required if using RIC Code

54 Side Y 1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)
Can include Symbol or Symbol, separator, and suffix. Separator must

55 Symbol Y always be "." This field must be populated but will not be used if tags
22/48 are present.

65 SymbolSfx N Eeeggrastyor:bd Suffix in 65 if not included in tag 55. Do not include

59 TimelnForce Y 0 (Day), 3(10C)

60 TransactTime Y Time the order was initiated

110 MinQty N Minimum quantity for each execution on the order
Nasdaq Assigned MPID for of the routing Broker Dealer when applicable.

439 MPID Y Ellﬁsg\ng firm assigned MPID for BD's that are not a member of Nasdaq or|
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Valid only for MidPoint Pegged Order. How the crossing engine treats the
midpoint (between the bid & ask) for a pegged order.

1 - FillToLimit: Fill to the limit price, meaning it could be away from the
midpoint (default)

5301 PeggedMidpointMode N 2 - FillToMidpoint: Executions that add liquidity will execute at the
midpoint only. Executions removing liquidity may execute at a price
better than the midpoint if the limit price of the order is equal to or more
aggressive than the midpoint (ie. a buy order with a limit price at or
above the midpoint or a sell order with a limit price at or below the
midpoint).

If tag 110 (MinQty) is present, this tag specifies how the order is handled
when the leaves quantity of an order becomes smaller than MinQty.
Possible values are:
_ . 1 - No MinQty in affect when leaves < MinQty (default)
5303  |MinQuantityLeavesMode N ] ) .
2 - MinQty becomes the leaves quantity when leaves < MinQty
3 - Remainder of order is cancelled if leaves < MinQty. An unsolicited
cancel ack ("OUT"”) message is sent to the originator of the order and the
order is removed from the book.
Minimum Conditional Score required for a Conditional Indication to get
invites from this order.
0: Do not generate any invitations to Conditional Indications (default if
. . not sent)

6884  |ConditionallnviteGrade N 1- invite all
2: invite if score is medium, high or UBS algo
3: invite if score is high or UBS algo
4 invite if score is UBS algo
1 - No restrictions
3 - Do not execute against UBS Principal orders
4 - Do not execute against own orders (e.g. do not cross two orders sent
by the same source client)

5- Do not execute against UBS Principal orders or own orders

9004 |Crossing Restrictions Y S — Do not execute against Source Category 5 orders
T — Do not execute against Source Category 5 or UBS Principal Orders
U - Do not execute against Source Category 5 or UBS Principal or own
orders
V - Do not execute against Source Category 5 or own Orders

9007 RoundLotOnly N Y (Yes) — indicates round lot fills only

5.2 Limit Order

FIX Tag Field Name Required Description / Comment

1 Account N If sent, the value will be echoed back.

11 ClOrdID Y Unique identifier of the order as assigned by institution. Max 25 Char.

15 Currency N If sent, value must be USD

21 Handlinst Y 1 (Automated execution order)

22 IDSource N Required if using RIC code

38 OrderQty Y Number of shares ordered

40 OrdType Y 2 (Limit)

44 Price Y Limit Price of order

47 OrderCapacity Y Must send A (Agency) or P (Principal)

48 SecuritylD N Required if using RIC Code
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54 Side Y 1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)
Can include Symbol or Symbol, separator, and suffix. Separator must

55 Symbol Y always be "." This field must be populated but will not be used if tags
22/48 are present.

65 SymbolSfx N Send Symbol Suffix in 65 if not included in tag 55. Do not include
separator.

59 TimelnForce Y 0 (Day), 3(10C)

60 TransactTime Y Time the order was initiated

110 MinQty N Minimum quantity for each execution on the order
Nasdaq Assigned MPID for of the routing Broker Dealer when applicable.

439 MPID Y Clearing firm assigned MPID for BD's that are not a member of Nasdaq or,
FINRA.
If tag 110 (MinQty) is present, this tag specifies how the order is handled
when the leaves quantity of an order becomes smaller than MinQty.
Possible values are:

_ . 1 - No MinQty in affect when leaves < MinQty (default)

5303  [MinQuantityLeavesMode N ) ) .
2 - MinQty becomes the leaves quantity when leaves < MinQty
3 - Remainder of order is cancelled if leaves < MinQty. An unsolicited
cancel ack ("OUT") message is sent to the originator of the order and the
order is removed from the book.
Minimum Conditional Score required for a Conditional Indication to get
invites from this order.
0: Do not generate any invitations to Conditional Indications (default if

. . not sent)

6884  |ConditionallnviteGrade N 1- invite all
2: invite if score is medium, high or UBS algo
3: invite if score is high or UBS algo
4 invite if score is UBS algo
1 - No restrictions
3 - Do not execute against UBS Principal orders
4 - Do not execute against own orders (e.g. do not cross two orders sent
by the same source client)
5- Do not execute against UBS Principal orders or own orders

9004 |Crossing Restrictions Y S — Do not execute against Source Category 5 orders
T — Do not execute against Source Category 5 or UBS Principal Orders
U - Do not execute against Source Category 5 or UBS Principal or own
orders
V - Do not execute against Source Category 5 or own Orders

9007 RoundLotOnly N Y (Yes) — indicates round lot fills only

5.3 Market Order

FIX Tag Field Name Required Description / Comment

1 Account If sent, the value will be echoed back

11 ClOrdID v Unique identifier of the order as assigned by institution. Max 25 Char.

15 Currency N If sent, value must be USD

21 Handlinst v 1 (Automated execution order)

22 SecuritylDSource N Required if using RIC code

38 OrderQty v Number of shares ordered

40 OrdType y |V (Market
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47 OrderCapacity % Must send A (Agency) or P (Principal)

48 SecuritylD Required if using RIC code

54 Side Y 1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)
Can include Symbol or Symbol, separator, and suffix. Separator must

55 Symbol % always be "." This field must be populated but will not be used if tags
22/48 are present.

65 SymbolSfx N Send Symbol Suffix in 65 if not included in tag 55. Do not include
separator.

59 TimelnForce Y 0 (Day), 3(10C)

60 TransactTime v Time the order was initiated

110 MinQty N Minimum quantity for each execution on the order
Nasdag Assigned MPID for of the routing Broker Dealer when applicable.

439 MPID Y Clearing firm assigned MPID for BD's that are not a member of Nasdag or|
FINRA.
If tag 110 (MinQty) is present, this tag specifies how the order is handled
when the leaves quantity of an order becomes smaller than MinQty.
Possible values are:

) . 1 - No MinQty in affect when leaves < MinQty (default)

5303  |MinQuantityLeavesMode N ] ) .
2 - MinQty becomes the leaves quantity when leaves < MinQty
3 - Remainder of order is cancelled if leaves < MinQty. An unsolicited
cancel ack (“OUT") message is sent to the originator of the order and the
order is removed from the book.
Minimum Conditional Score required for a Conditional Indication to get
invites from this order.
0: Do not generate any invitations to Conditional Indications (default if

6884  |ConditionallnviteGrade N n_o.t Se.nt)
1: invite all
2: invite if score is medium, high or UBS algo
3: invite if score is high or UBS algo
4: invite if score is UBS algo
1 - No restrictions
3 - Do not execute against UBS Principal orders
4 - Do not execute against own orders (e.g. do not cross two orders sent
by the same source client)
5- Do not execute against UBS Principal orders or own orders

9004  |Crossing Restrictions Y S — Do not execute against Source Category 5 orders
T — Do not execute against Source Category 5 or UBS Principal Orders
U - Do not execute against Source Category 5 or UBS Principal or own
orders
V - Do not execute against Source Category 5 or own Orders

9007  [RoundLotOnly N Y (Yes) — indicates round lot fills only

5.4 Execution Message

Tag Id Field Name Required Description / Comment

1 Account N Echo of value in Order message

6 AvgPx Y Average price of all fills on the order

11 ClOrdID Y Unique identifier of the order as assigned by the Subscriber. Max 25 Char.

14 CumQty Y Amount of executed shares on order

15 Currency N Echo value in the order message
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17 ExeclD Y Unique identifier of the execution message

19 ExecReflD N Sent on Trade Cancel

20 ExecTransType Y 0=New 1=Cancel; ExecTransType=1 is used for busts from the ATS

22 IDSource N Echo value in the order message

29 LastCapacity Y 2(Cross as Agent), 4(Principal) or 4(Principal) with Text "Riskless"

30 LastMkt Y MIC Code "UBSA". Can send "65" upon request.

31 LastPx N Price of last fill

32 LastShares N Qty bought/sold on last fill

37 OrderID Y Unique identifier of the order as assigned by the ATS.

38 OrderQty Y

39 OrdStatus Y Current Status of the order

40 OrdType N

41 OrigClOrdID N Conditionally required for response Cancel or Cancel/Replace

44 Price N

47 OrderCapacity N

48 SecuritylD N

54 Side Y Side of order

55 Symbol Y Ticker Symbol

59 TimelnForce N

60 TransactTime Y Time the transaction represented by this ER occurred

65 SymbolSfx N Symbol suffix

75 TradeDate N

76 ExecBroker Y "UBSA"

110 MinQty N

132 BidPx N lgl;etgr;i)lnbest BID price known by the matching engine at the time of

133 N National best Offer price known by the matching engine at the time of

OfferPx execution

150 ExecType Y Describes the type of execution report.

151 LeavesQty Y Amount of shares open for further execution

375 ContraBroker Y "UBSA

167 SecurityType Y CS=Common Stock

527 SecondaryExecld Y Unique identifier assigned to both sides of a cross.

851 LastLiquidityind v SR(QArTﬁllg\ilg%sLiggir%ti}[/i)ér%a%%emoving Liquidity), Y (Add vs Conditional), Z
5.5 Order Cancel Replace Request

Only OrderQty, Price and MinQty can be modified. All other fields should be sent in accordance with FIX 4.2
requirements.

Tag Id Field Name Required Description / Comment
1 Account N Must match original order
Unique identifier of replacement order assigned by Subscriber
! ClOrdiD Y | Max 25 Char.
15 Currency N Must match original order
18 Execlnst N Must match original order
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21 HandlInst Y 1 (Automated execution order)
22 IDSource N Must match original order
37 OrderID N
38 OrderQty v Number of shares ordered
40 OrderType v Must match original order
41 OrigClOrdID % As sent on the previous order
44 Price N Required for Limit OrdTypes. Absolute Price Constraint
47 OrderCapacity N Must match original order
48 SecuritylD N Must match original order
54 Side % Must match original order
55 Symbol v Must match original order
59 TIF v Must match original order
60 TransactTime v Time the Replace was initiated
65 SymbolSfx N Symbol suffix
110 Min Qty N Can be replaced if present on the original order
439 MPID N Must match original order
5303 [MinQuantityLeavesMode N Must match original order
6884  |ConditionallnviteGrade N Must match original order
9004  |CrossingRestrictions N Must match original order
5.6 Order Cancel Request
Tag Id Field Name Required Description / Comment
11 ClOrdID Unique identifier of cancel request assigned by Subscriber. Max 25 Char.
22 IDSource N Must match original order
37 OrderID N
38 OrderQty Y
41 OrigClOrdID Y As sent on the previous order
48 SecuritylD N Must match original order
54 Side Y 1 (Buy), 2 (Sell), 5 (Sell Short), 6 (Sell Short Exempt)
55 Symbol Y Must match original order
60 TransactTime Y Time the cancel request was originated
65 SymbolSfx N Symbol suffix
5.7 Order Cancel Reject
Tag Id Field Name Required Description / Comment
11 ClOrdID Y As assigned by the order cancel or replace request. Max 25 Char.
37 OrderlD Y
39 OrdStatus Y OrdStatus value after this cancel reject is applied
41 OrigClOrdID Y As sent on the previous order
102 CxIRejReason N
22 IDSource N Echo value in the order message
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48 SecuritylD

58 Text N
434 CxIRejResponseTo Y 1 (Order cancel request), 2 (Order cancel/replace request
6 Overview of Conditional Indications

Please see Section 3.2 in Exhibit F of our Form ATS filing for details on Conditional Indications.
6.1 Initial Transmission of a Conditional Indication

Conditional Indications are sent via the FIX (v4.2) protocol. The UBS ATS will accept incoming NewsSingleOrder
messages (Tag 35=D) identified as Conditional Indications by setting Tag 5253="C".

A UBS ATS participant will be able to manage the Conditional Indication’s Quantity, Minimum Quantity and Price
using the Order Cancel/Replace Request message (Tag 35=G). Additionally, Conditional Indications can be
cancelled using the Order Cancel Request message (Tag 35=F).

6.2 Invite to Trade

Once an opposing side Conditional Indication or Resident Order comes into the UBS ATS with appropriate
parameters such that a match could occur, the originator of the Conditional Indication will receive an Invite
Message telling them a matching opportunity exists. In the event there is more than one Conditional Indication at
the same price, the UBS ATS wiill first send Invites to Conditional Indications with the largest quantity able to satisfy
the contra side order. This priority feature is intended to maximize the execution of larger orders.

The Invite Message will be sent as an Unsolicited Cancel Execution Report (Tags 35=8, 150=4, 39=4). The Client
Order Id ("CIOrdID") on the execution report will reference the ClOrdID from the Conditional Indication.
Additionally, the Invite message will include a unique invite identifier in Tag 6214 ("InvitelD").

6.3 Transmission of a Firm-Up Order

To respond to an Invite Message, the originator of the Conditional Indication should send a NewOrderSingle
message for a Resident Order with a reference to the Invite, by placing the Inviteld received on the Unsolicited
Cancel Invite Message in Tag 6214. The Firm-Up order should be received by UBS within 100 milliseconds of the
invite message.

6.4 Fills Resulting from the Firm-Up Order

Standard execution reports identifying any fills resulting from the Firm-Up Order will be sent back to the client.

6.5 Conditional Score

Please see Sections 3.3 and 3.4 in Exhibit F of our Form ATS filing for details on Scoring of Conditional Indications.
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7 Conditional Workflow Diagram

Client Sends New OrderSingle message
for Conditional Indication to Buy 50,000
shares with MinQty of 10,000

oC lient receives an acknowledgement for
the Conditional Indication

Conditional Indication

Ack of Conditional Ind

°A Resident Conditional Indication exists

< UBS ATS
in the UBS ATS to Sell 25,000 shares UBS Invite Message 50,000
with MinQty of 10,000 at price that Client - Shares
matches the client’s price Connectivity Firm-Up Order (10,000
MinQty)
o ) Execution Report
UBS ATS sends the client an ‘Unsolicited for Fill
Cancel’ Execution Report (Invite
message). The Resident Sell Conditional
Indication will get an Invite at the
same time
o Resident
Both the client and the contra send Conditional
Firm-Up orders that are live at the Indication
same time To Sell
25,000
Shares
o (10,000
A fill from the UBS ATS is received for MinQty)

25,000 shares by both clients

8 Conditional Indications FIX Messages
8.1 Entering a New Conditional Indication
UBS ATS Conditional Indications are sent using the NewOrderSingle (Tag 35=D) message.

Conditional Indications will receive an Invite to trade when a suitable contra meeting the Conditional Indication’s
minimum quantity and price exists in the UBS ATS order book.

FIX Tag Field Name Required Description / Comment
11 ClordiD v ga;qrue identifier of the order as assigned by institution. Max 25
Can only be one of the following values: M (Mid-Price Peg), R
18 Execinst Y (Primary Peg), P (Market Peg) Values unrelated to peg type will
be ignored.
21 HandlInst Y 1 (Automated execution order)
22 IDSource N Required if using RIC Code
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38

OrderQty

Conditional Indication Quantity

40

OrdType

1 (Market),2(Limit), P (Pegged)

44

Price

Limit Price

47

OrderCapacity

Must send A (Agency) or P (Principal)

48

SecuritylD

z|l<|z|=<]|=<

Required if using RIC Code

54

Side

1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)

55

Symbol

Can include Symbol or Symbol, separator, and suffix. Separator
must always be "." This field must be populated but will not be
used if tags 22/48 are present.

65

SymbolSfx

Send Symbol Suffix in 65 if not included in tag 55. Do not
include separator.

59

TimelnForce

0 (Day)

60

TransactTime

Time the order was initiated

110

MinQty

Conditional Minimum quantity

439

MPID

Nasdag Assigned MPID for of the routing Broker Dealer when
applicable. Clearing firm assigned MPID for BD's that are not a
member of Nasdag or FINRA.

9004

Crossing Restrictions

1 - No restrictions

3 - Do not execute against UBS Principal orders

4 - Do not execute against own orders (e.g. do not cross two
orders sent by the same source client)

5- Do not execute against UBS Principal orders or own orders

S — Do not execute against Source Category 5 orders

T — Do not execute against Source Category 5 or UBS Principal
Orders

U - Do not execute against Source Category 5 or UBS Principal
or own orders

V - Do not execute against Source Category 5 or own Orders

5253

OrdTypeExt

C (Conditional Indication)

6884

ConditionallnviteGrade

Minimum Conditional Score required for a Conditional
Indication to get invites from this order.

0: Do not generate any invitations to Conditional Indications
(default if not sent)

s invite all

: invite if score is medium, high or UBS algo

- invite if score is high or UBS algo

- invite if score is UBS algo

AWwWN —
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8.2 Receiving an Invite Message

An Invite Message is represented as an UnsolicitedCancel Execution Report (Tag 35=8). The Invite is sent by the
UBS ATS to notify the originator of the Conditional Indication that a suitable contra indication or order is on the
UBS ATS book.

.F;); Field Name Required Description / Comment
6 AvgPx Y Avg price of executions. 0 since there are no executions
11 ClOrdID Y Unique identifier of the order as assigned by institution. Max 25 Char.
14 CumQty Y Quantity Executed. 0 since there are no executions
17 ExecID Y Unique ID for each Execution Report message
20 ExecTransType Y Value of 0 (New)
31 LastPx Y Value of 0
32 LastShares Y Value of 0
44 Price N Absolute price constraint
38 OrderQty Y Number of shares ordered
37 OrderID Y Unique identifier of the order as assigned by the ATS.
39 OrdStatus Y Status of the order. Value of 4 (Cancelled)
54 Side Y 1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)

Can include Symbol or Symbol, separator, and suffix. Separator must
55 Symbol Y always be "." This field must be populated but will not be used if tags
22/48 are present.

Send Symbol Suffix in 65 if not included in tag 55. Do not include

65 SymbolSfx N separator.

22 IDSource N Required if using RIC Code

48 SecuritylD N Required if using RIC Code

150 ExecType Y State of the Execution Report. Value of 4 (Cancelled)

151 LeavesQty Y Value of 0

6214 | InvitelD Y Unique ID to be used for reference on the Firm-Up Order
8.3 Responding to an Invite

The originator of the Conditional Indication is expected to respond to an Invite Message by sending a Resident
Order (a “Firm-Up Order"”) (NewOrderSingle, Tag 35=D) message to the UBS ATS with a reference to the
Conditional Indication.

Please note that Invite Grade (Tag 6884) is not supported on a Conditional Firm-Up order.

.:.::; Field Name Required Description / Comment
1 Account N If sent, the value will be echoed back.
1 ClordiD v gﬂgqrue identifier of the order as assigned by institution. Max 25
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15 Currency N If sent, value must be USD
Can only be one of the following values: M (Mid-Price Peg), R

18 ExecInst Y (Primary Peg), P (Market Peg) Values unrelated to peg type will be
ignored.

21 Handlinst Y 1 (Automated execution order)

22 IDSource N Required if using RIC Code

38 OrderQty Y Number of shares ordered

40 OrdType Y 1(Market), 2 (Limit), P(Pegged)

44 Price N Limit Price. Required for Limit orders.

47 OrderCapacity Y Must send A (Agency) or P (Principal)

48 SecuritylD N Required if using RIC Code

54 Side Y 1 (Buy), 2 (Sell),5 (Sell Short), 6 (Sell Short Exempt)
Can include Symbol or Symbol, separator, and suffix. Separator

55 Symbol Y must always be “." This field must be populated but will not be
used if tags 22/48 are present.

65 SymbolSfx N Send Symbol Suffix in 65 if not included in tag 55. Do not include
separator.

59 TimelnForce 0 (Day)

60 TransactTime Time the order was initiated

110 MinQty N Minimum quantity for each execution on the order

6214 | |nvitelD Y Unigue ID to reference the Invite
Nasdag Assigned MPID for of the routing Broker Dealer when

439 MPID Y applicable. Clearing firm assigned MPID for BD's that are not a
member of Nasdag or FINRA.
Valid only for MidPoint Pegged Order. How the crossing engine
treats the midpoint (between the bid & ask) for a pegged order.
1 - FillToLimit: Fill to the limit price, meaning it could be away from

5301 | PeggedMidpointMode N the midpoint (default)
2 - FillToMidpoint: Executions that add liquidity will execute at the
midpoint only. Executions removing liquidity may execute at a
price better than the midpoint if the limit price of the order is
equal to or more aggressive than the midpoint (ie. a buy order
with a limit price at or above the midpoint or a sell order with a
limit price at or below the midpoint).
If tag 110 (MinQty) is present, this tag specifies how the order is
handled when the leaves quantity of an order becomes smaller
than MinQty. Possible values are:

5303 MinQuantityLeavesMode N
1 - No MinQty in affect when leaves < MinQty (default)
2 - MinQty becomes the leaves quantity when leaves < MinQty




3 - Remainder of order is cancelled if leaves < MinQty. An
unsolicited cancel ack (“OUT"”) message is sent to the originator of
the order and the order is removed from the book.

9004

Crossing Restrictions

1 - No restrictions

3 - Do not execute against UBS Principal orders

4 - Do not execute against own orders (e.g. do not cross two
orders sent by the same source client)

5- Do not execute against UBS Principal orders or own orders

S — Do not execute against Source Category 5 orders

T — Do not execute against Source Category 5 or UBS Principal
Orders

U - Do not execute against Source Category 5 or UBS Principal or
own orders

V - Do not execute against Source Category 5 or own Orders

9007

RoundLotOnly

N

Y (Yes) — indicates round lot fills only

Note: The Firm-Up Order should not include Tag 5253 (OrdTypeExt).

8.4 Execution Messages for Firmed Up Orders
Tag Id Field Name Required Description / Comment
1 Account N Echo of value in Order message
6 AvgPx Y Average price of all fills on the order
11 clordiD v gﬂig#e identifier of the order as assigned by the Subscriber. Max 25
14 CumQty Y Amount of executed shares on order
15 Currency N Echo value in the order message
17 ExeclD Y Unique identifier of the execution message
19 ExecReflD N Sent on Trade Cancel
20 ExecTransType Y 0=New T=Cancel; ExecTransType=1 is used for busts from the ATS
22 IDSource N Echo value in the order message
29 LastCapacity Y 2(Cross as Agent), 4(Principal) or 4(Principal) with Text "Riskless"
30 LastMkt Y MIC Code "UBSA". Can send "65" upon request.
31 LastPx N Price of last fill
32 LastShares N Qty bought/sold on last fill
37 OrderlD Y Unique identifier of the order as assigned by the ATS.
38 OrderQty Y
39 OrdStatus Y Current Status of the order
40 OrdType N
41 OrigClOrdID N Conditionally required for response Cancel or Cancel/Replace
44 Price N
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47 OrderCapacity N

48 SecuritylD N

54 Side Y Side of order

55 Symbol Y Ticker Symbol

59 TimelnForce N

60 TransactTime Y Time the transaction represented by this ER occurred

65 SymbolSfx N Symbol suffix

75 TradeDate N

76 ExecBroker Y "UBSA"

110 MinQty N

132 BidPx N glf(?tlccijrt\ie?)lnbest BID price known by the matching engine at the time of

133 N National best Offer price known by the matching engine at the time

OfferPx of execution

150 ExecType Y Describes the type of execution report.

151 LeavesQty Y Amount of shares open for further execution

375 ContraBroker Y "UBSA”

167 SecurityType Y CS=Common Stock

527 SecondaryExecld Y Unigue identifier assigned to both sides of a cross.

851 LastLiquiditylnd v gRé,A&?g\ilggvsLiggir::icij*%/i)c,mzaf)Removing Liquidity), Y (Add vs Conditional), Z
9 Regulatory Reporting

Once a crossing opportunity has been identified, the UBS ATS will execute and report the trade to a recognized
trade reporting facility of a self-regulatory organization.

The books and records of the activity of the UBS ATS will be created and maintained by UBS BD in compliance with
Rules 17a-3 and 17a-4 of the Securities Exchange Act of 1934 and Rules 302 and 303 of Regulation ATS.

For OATS and OTS reporting orders sent to UBS ATS, please use the following information, for linkage:

Item Related To Value
Clearing Number DTCC 642
Executing Broker TRF UBSA
Sent to Firm MPID OATS UBSA
Destination Code OATS M
Recipient's Market Participant Symbol OTS 8-22651
Recipient Type OTS M
Last Market (UBS ATS) FIX 65
MIC Code FIX UBSA

10 Clearing

The UBS ATS is a system operated by the UBS BD. UBS BD is a self-clearing broker dealer, a member of DTCC and
has the operational capacity to clear and settle all of the trades executed by the UBS ATS. The UBS BD maintains
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controls to ensure compliance with the regulatory requirements for the clearance and settlement of trades in
equities securities.

1 Contact Info

If you have any questions or queries, please contact ats@ubs.com, or contact UBS ATS Support team at (203) 719-
3775.

12 Examples

See the UBS ATS Form ATS Exhibit F for examples of crossing scenarios.

13 Change History
Date Revision Change made by: Synopsis of Change
August 2017 1 Seth Slomiak / Ross Morganstein Document created - New Specification for Direct FIX with
Conditional messaging
July 2018 2 Seth Slomiak Added Conditional Invite Grade and new liquidity codes
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Disclaimer
These materials have been prepared by UBS AG and/or a subsidiary and/or an affiliate thereof (“UBS™).

These materials are for distribution only under such circumstances as may be permitted by applicable law. They have not been prepared with regard to the specific investment
objectives, financial situation or particular needs of any specific recipient. They are published solely for informational purposes and are not to be construed as a solicitation or an
offer to buy or sell any securities or related financial instruments or to participate in any particular trading strategy. Options, derivative products and futures are not suitable for all
investors, and trading in these instruments is considered risky. The recipient should not construe the contents of these materials as legal, tax, accounting, regulatory, or other
specialist or technical advice or services or investment advice or a personal recommendation. Foreign currency rates of exchange may adversely affect the value, price or income
of any security or related instrument mentioned in these materials. No representation or warranty, either express or implied, is provided in relation to the accuracy, completeness
or reliability of the information contained herein except with respect to information concerning UBS, nor is it intended to be a complete statement or summary of the securities
markets or developments referred to in these materials or a guarantee that the services described herein comply with all applicable laws, rules and regulations. They should not
be regarded by recipients as a substitute for the exercise of their own judgment. Any opinions expressed in these materials are subject to change without notice and may differ or
be contrary to opinions expressed by other business areas or groups of UBS as a result of using different assumptions and criteria. UBS is under no obligation to update or keep
current the information contained herein, and past performance is not necessarily indicative of future results. UBS, its directors, officers, employees or clients may have or have
had interest or long or short positions in the securities or other financial instruments referred to herein and may at any time make purchases and/or sales in them as principal or
agent. UBS may act or have acted as market-maker in the securities or other financial instruments discussed in these materials. Furthermore, UBS may have or have had a
relationship with or may provide or have provided investment banking, capital markets and/or other financial services to the relevant companies. Neither UBS nor any of its
directors, officers, employees or agents accepts any liability for any loss or damage arising out of the use of all or any part of these materials or reliance upon the information
contained herein. Additional information may be made available upon request. Clients wishing to effect transactions should contact their local sales representative.

United Kingdom and the rest of Europe Except as otherwise specified herein, these materials are distributed by UBS Limited, a subsidiary of UBS AG, to persons who are
eligible counterparties or professional clients (as detailed in the PRA and FCA Rules) and is only available to such persons. The Information does not apply to, and should not be
relied upon by, retail clients. UBS Limited is authorised by the Prudential Regulation Authority and regulated by the Financial Conduct Authority and the Prudential Regulation
Authority. France: Prepared by UBS Limited and distributed by UBS Limited and UBS Securities France S.A. UBS Securities France S.A. is regulated by the ACPR (Autorité de
Controle Prudentiel et de Résolution) and the Autorité des Marchés Financiers (AMF). Where an analyst of UBS Securities France S.A. has contributed to this document, the
document is also deemed to have been prepared by UBS Securities France S.A. Where an analyst of UBS Securities France S.A. has contributed to these materials, the materials
are also deemed to have been prepared by UBS Securities France S.A.. Spain Prepared by UBS Limited and distributed by UBS Limited and UBS Securities Espana SV, SA. UBS
Securities Espafia SV, SA is regulated by the Comisién Nacional del Mercado de Valores (CNMV). Italy Prepared by UBS Limited and distributed by UBS Limited and UBS Italia Sim
S.p.A. UBS ltalia Sim S.p.A. is regulated by the Bank of Italy and by the Commissione Nazionale per le Societa e la Borsa (CONSOB). Germany Prepared by UBS Limited and
distributed by UBS Limited and UBS Europe SE. UBS Europe SE is regulated by the Bundesanstalt fur Finanzdienstleistungsaufsicht (BaFin). Poland: This material is distributed by
UBS Limited (spolka z ograniczona odpowiedzialnoscia) Oddzial w Polsce regulated by the Polish Financial Supervision Authority only to institutional investors in Poland. The
information contained herein does not apply to, and should not be relied upon by retail clients. Turkey Prepared by UBS Menkul Degerler AS on behalf of and distributed by UBS
Limited. Russia; Prepared and distributed by UBS Bank (OOO0). South Africa UBS South Africa (Pty) Limited (Registration No. 1995/011140/07) is an authorised user of the JSE
and an authorised Financial Services Provider (FSP 7328). Switzerland These materials are intended for distribution in Switzerland by UBS AG to qualified investors pursuant to
Art.10 of the Swiss Federal Act on Collective Investment Schemes (CISA) as e.g. institutional investors only. United States These materials are distributed by UBS Securities LLC
(member NYSE, FINRA and SIPC) or by UBS Financial Services Inc. (member FINRA and SIPC), both of which are subsidiaries of UBS AG, or solely to US institutional investors by
UBS AG or by a subsidiary or affiliate thereof that is not registered as a US broker-dealer (a “non-US affiliate”). Transactions resulting from materials distributed by a non-US
affiliate must be effected through UBS Securities LLC or UBS Financial Services Inc. Canada These materials are distributed by UBS Securities Canada Inc., a registered investment
dealer in Canada and a Member of the Canadian stock exchanges & Canadian Investor Protection Fund, or by another affiliate of UBS AG which is registered to conduct business
in Canada or otherwise exempt from registration. Japan; These materials are distributed in Japan by UBS Securities Japan Co., Ltd., a registered financial instruments business
operator, or by UBS AG Tokyo Branch, a licensed bank. For further details of our local services, please call your regular contact at UBS in Japan. Hong Kong The materials
relating to equities and other securities business and related research, are distributed in Hong Kong by UBS Securities Asia Limited. The material relating to corporate finance,
foreign exchange, fixed income products and other banking business and related research are distributed in Hong Kong by UBS AG Hong Kong Branch. Singapore These
materials are distributed in Singapore by UBS Securities Pte. Ltd or UBS AG Singapore Branch. Asian jurisdictions (excluding HK, Singapore & Japan): This material is not to
be construed as a solicitation or an offer to buy or sell any securities, related financial instruments or services. Please also note that the products have not be intended for
marketing to the public. Malaysia These materials are authorized to be distributed in Malaysia by UBS Securities Malaysia Sdn. Bhd (253825-x). Australia These materials are
distributed by UBS AG (ABN 47 088 129 613 and holder of Australian Financial Services Licence No. 231087) and/or UBS Securities Australia Ltd (ABN 62 008 586 481 and
holder of Australian Financial Services Licence No. 231098) to persons who satisfy the definition of wholesale investor for the purposes of the Corporations Act 2001 (Cth) and
not intended for distribution to any retail clients. UBS AG, Australia Branch is a foreign Authorised Deposit-taking Institution (“foreign ADI") under the Banking Act 1959 (Cth)
and is supervised by the Australian Prudential Regulation Authority. However, it is important for recipients to note that should a deposit be made with UBS AG, Australia Branch
in connection with the services UBS provides, that deposit will not be covered by the provisions in the Banking Act 1959 (Cth) for the protection of depositors, as these provisions
do not apply to foreign ADIs including UBS AG, Australia Branch. For example, depositors with foreign ADIs do not receive the benefit of the following protections: (i) Deposits
are not covered by the financial claims scheme and are not guaranteed by the Australian Government; (i) Deposits do not receive priority ahead of amounts owed to other
creditors. This means that if a foreign ADI was unable to meet its obligations or suspends payment, its depositors in Australia would not receive priority for repayment of their
deposits from the foreign ADI's assets in Australia; (iii) A foreign ADI is not required to hold assets in Australia to cover its deposit liabilities in Australia. This means that if the
foreign ADI was unable to meet its obligations or suspends payment it is uncertain whether depositors would be able to access the full amount of their deposit. UBS Securities
Australia Ltd is a subsidiary of UBS AG. However, it is not an authorised deposit-taking institution under the Banking Act 1959 (Cth). The obligations of UBS Securities Australia
Ltd do not represent deposits or other liabilities of UBS AG, and UBS AG does not stand behind, support or guarantee UBS Securities Australia Ltd in any way. New Zealand
These materials are distributed in New Zealand by UBS New Zealand Ltd. UBS New Zealand Ltd is not a registered bank in New Zealand. You are being provided with this UBS
publication or material because you have indicated to UBS that you are a “wholesale client” within the meaning of section 5C of the Financial Advisers Act 2008 of New Zealand
(Permitted Client). This publication or material is not intended for clients who are not Permitted Clients (non-permitted Clients). If you are a non-permitted Client you must not
rely on this publication or material. If despite this warning you nevertheless rely on this publication or material, you hereby (i) acknowledge that you may not rely on the content
of this publication or material and that any recommendations or opinions in such this publication or material are not made or provided to you, and (ii) to the maximum extent
permitted by law (a) indemnify UBS and its associates or related entities (and their respective Directors, officers, agents and Advisors) (each a ‘Relevant Person’) for any loss,
damage, liability or claim any of them may incur or suffer as a result of, or in connection with, your unauthorised reliance on this publication or material and (b) waive any rights
or remedies you may have against any Relevant Person for (or in respect of) any loss, damage, liability or claim you may incur or suffer as a result of, or in connection with, your
unauthorised reliance on this publication or material. Korea Distributed in Korea by UBS Securities Pte. Ltd., Seoul Branch. This document may have been edited or contributed to
from time to time by affiliates of UBS Securities Pte. Ltd., Seoul Branch. India Prepared by UBS Securities India Private Ltd. (Corporate Identity Number
U67120MH1996PTC097299) 2/F, 2 North Avenue, Maker Maxity, Bandra Kurla Complex, Bandra (East), Mumbai (India) 400051. Phone: +912261556000 SEBI Registration
Numbers: NSE (Capital Market Segment): INB230951431, NSE (F&O Segment) INF230951431, BSE (Capital Market Segment) INBO10951437. Dubai These materials are
distributed by UBS AG Dubai Branch (regulated by the DFSA) and are intended for Professional Clients only and are not for further distribution within the United Arab Emirates.
Saudi Arabia These materials have been issued by UBS AG (and/or any of its subsidiaries, branches or affiliates), a public company limited by shares, incorporated in Switzerland
with its registered offices at Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH-8001 Zurich. This publication has been approved by UBS Saudi Arabia (a subsidiary of
UBS AG), a Saudi closed joint stock company incorporated in the Kingdom of Saudi Arabia under commercial register number 1010257812 having its registered office at Tatweer
Towers, P.O. Box 75724, Riyadh 11588, Kingdom of Saudi Arabia. UBS Saudi Arabia is authorized and regulated by the Capital Market Authority to conduct securities business
under license number 08113-37. Brazil Except as otherwise specified herein, this material is prepared by UBS Brasil CCTVM S.A. to persons who are eligible investors residing in
Brazil, which are considered to be: (i) financial institutions, (i) insurance firms and investment capital companies, (iii) supplementary pension entities, (iv) entities that hold
financial investments higher than R$300,000.00 and that confirm the status of qualified investors in written, (v) investment funds, (vi) securities portfolio managers and securities
consultants duly authorized by Comisséo de Valores Mobiliarios (CVM), regarding their own investments, and (vii) social security systems created by the Federal Government,
States, and Municipalities. Israel UBS AG and its affiliates incorporated outside Israel are not licensed under the Investment Advice Law. These materials are being issued only to
and/or are directed only at persons who are Sophisticated Investors within the meaning of the Israeli Securities Law and these materials must not be relied or acted upon by any
other persons.

UBS specifically prohibits the redistribution or reproduction of these materials in whole or in part without the written permission of UBS and UBS accepts no liability whatsoever
for the actions of third parties in this respect. © UBS 2018. The key symbol and UBS are among the registered and unregistered trademarks of UBS. All rights reserved.
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Contact information

UBS Securities LLC

1285 Avenue of the Americas
New York, NY 10019

Tel. +1-203-719-3775
ats@ubs.com

WWW. ubs.com/ats
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