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Date:  June 9, 2003      Information Circular IC03- 65 
To:   CBOE Members and Member Firms 
From:  Trading Operations 
Re:  Hybrid Trading System (HyTS) Functional Overview 
 
SUBMITTING BIDS/OFFERS 
Each “In-Crowd Member” (ICM) can submit individual one-sided bids or offers, in the form of BUY 
and/or SELL orders,1 or a stream of two-sided auto-quotes into CBOEdirect, which is the trade engine 
for HyTS.  The initial size must be 10 contracts or greater.  The interface for ICM auto-quotes can be 
either FIX or the (CBOE Market Interface (CMI).  The interface for ICM orders can be either FIX, CMI 
or CBOE’s CMS-style COMPASS front-end.  CMI, FIX and COMPASS specs are available on the 
CBOE web-site. 
 
Each authorized member will be assigned a log-in by the CBOE, and each logged in member may 
submit orders or auto-quotes while physically present in the crowd.  Note that auto-quotes may be 
generated from off-floor computers, as long as the badge associated with those quotes is physically 
present in the crowd.  DPMs with multiple badges in a crowd may submit auto-quotes and/or orders 
for each badge.   
 
Any member authorized to submit orders or quotes may, if desired, submit both auto-quotes and 
orders, even for the same series.  For example, it is possible to submit an auto-quote of 1.00 – 1.20, 
and simultaneously place a BUY order for $.95, $.90, etc.  It is also possible to have an auto-quote of 
1.00 – 1.20 and send a BUY order for $1.10 to trade against a resting book offer of $1.10.  Note, 
however, that some of the safeguards built into CBOEdirect to automatically withdraw auto-quotes 
when certain conditions are met (i.e. QRM <see below>; loss of connection; class quote cancel <see 
below>; etc.) will NOT withdraw resting orders.  Note that ICM orders cannot be submitted with any 
contingency (e.g. IOC) or with a price of MKT. 
 
THE “QUOTE RISK MONITOR” (QRM) 
QRM is a safety mechanism built into CBOEdirect.  This feature allows ICMs to establish, through a 
FIX or CMI message, maximum risk/exposure limits for a given option class.  The QRM parameters 
include a contract volume and a time interval.  If the ICM is allocated a number of contracts against 
their quotes, across all series of the specified class, in excess of the ICM’s limit within the given time 
interval, all quotes (but not orders) for that ICM, in all series associated with the given underlying, will 
be instantaneously withdrawn, and a notification message will be sent to the ICM through the API.   
 
The QRM is a simple measure that does not take into account deltas, series or side of the market.  It 
simply measures the total number of contracts allocated to the ICM against their quotes (not orders) 
across all series, regardless of side, for the specified class.  A different QRM can be set by the ICM 
for each class, or a default can be established and applied to all classes.   
 
CAUTION 1:  It is possible for an ICM to be allocated a number of contracts in excess of the QRM 
parameters.  For example, assume ICM1 establishes a QRM for class XYZ at 100 contracts within 2 
seconds.  ICM1 is quoting all series with a size of 75 contracts and is the only participant at the best 
offer on two series.  Two customer orders to buy 75 contracts each at the market are received within 1 

                                                 
1 CBOE notes that “orders” submitted by ICMs are processed by CBOEdirect as if they were a one-sided quote. 
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second, one in each of the two series where ICM1 is offered.  Both orders will be executed in full, a 
total of 150 contracts, against ICM1.  The reason is that the QRM will not withdraw quotes until after 
an allocation is completed.  The first allocation of 75 contracts does not hit the QRM limit, so ICM1 is 
still in the marketplace.  The second order is then allowed to execute against ICM1, at which point, the 
QRM withdraws the balance of ICM1’s quotes. 
 
CAUTION 2:  Quotes received from the ICM will be accepted by CBOEdirect even if received 
immediately after QRM.  If quotes are in flight from the ICM when CBOEdirect sends the QRM 
notification, those quotes will be processed, and the ICM will be in the marketplace.  A Phase Two 
enhancement to HyTS will require the ICM to mark the initial set of quotes after QRM to ensure that 
the ICM was aware of the condition. 
 
LOSS OF API CONNECTION 
If the FIX or CMI connection is lost, all quotes in all products for the ICM will be automatically 
withdrawn by CBOEdirect.  CAUTION:  Orders will not be automatically withdrawn. 
 
CLASS QUOTE CANCEL 
An ICM can cancel all quotes for all series within a given class by sending a single message.  This 
message does not count towards the quotes-per-second limits established by the CBOE.  If the ICM 
exceeds its maximum allowable quote rate, CBOEdirect will not accept quotes from that ICM for a 
period of time, however, the class-quote-cancel message will still be accepted.  CAUTION:  Orders 
will not be canceled by use of this request. 
 
AUTO-QUOTE MESSAGE RATES  
Initially, ICMs will be permitted to send no more than 250 quotes over any 5-second period.  Quotes 
can be sent individually or in blocks, and a block may contain no more than 10 quotes.  No more than 
50 blocks will be accepted over any 5-second period, but all 50 blocks can be sent in a single second, 
if desired.  The quote restrictions apply to each DPM or market maker badge submitting quotes, 
regardless of the number of classes being quoted.  A notification message is sent to the ICM when 
the allowable quote rate is exceeded.  Subsequent auto-quotes will be rejected until the appropriate 
time interval passes.  Note that although new auto-quotes are rejected during this interval, class-
quote-cancel messages are still permitted. 
 
AUTO-QUOTE OBLIGATIONS 
DPMs are required to submit legal width quotes, in all series, in all of their classes, all of the time.   
 
There is a 90-day learning period during which non-DPM ICMs have no electronic quoting obligation.  
After 90 days of the class beginning HyTS, electronic quoting obligations may apply.  If a market 
maker on the CBOE Hybrid System transacts more than 20% of his contract volume electronically in 
an appointed Hybrid class during any calendar quarter, commencing the next calendar quarter he will 
be subject to the following quoting obligations in that class for as long as he remains in that class: 

 
• Quotes submitted must comply with the quote width requirements contained in Rule 8.7(b)(IV):  

$.25 for bids less than $2; $.40 for bids of $2.00 to $5.00; $.50 for bids of $5.10 to $10.00; 
$.80 for bids of $10.10 to $20.00; and $1 for bids above $20. 

 
• A market maker will be required to maintain continuous two-sided quotes for at least ten 

contracts (undecremented size) in a designated percentage of series within the class, in 
accordance with the schedule below: 
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% of Overall Class Volume 
Transacted on CBOE During the 
Previous Quarter that was 
Transacted Electronically   

Electronic Quoting % 
Requirement (Percentage 
of series) 

50% or Below 20% 
51-75% 40% 
Above 75% 60% 

 
For example, if 83% of the total volume on CBOE  in class XYZ is transacted electronically, 
market makers in the class will be required to maintain continuous quotes in 60% of the series. 
The Exchange will monitor on a calendar quarter basis the percentage of business transacted 
electronically on CBOE in each particular class for the purpose of adjusting the applicable 
electronic quoting percentage during the next succeeding calendar quarter. 

 
OPENING ROTATIONS 
There are three basic states for a series:  Pre-open, Rotation, and Open Trading.  Before the initial 
print of the underlying, all series are normally in Pre-open state.  ICMs can submit auto-quotes and 
orders in Pre-open.  Once the underlying prints, the system automatically moves series into Rotation.  
Rotation lasts 15 seconds.  During Rotation, “EOP” (Expected Opening Price) and “EOS” (Expected 
Opening Size) messages are sent through the API.  These messages are sent every 3 seconds, and 
ICMs can adjust their quotes/sizes accordingly.  After the 15-second Rotation period, the system will 
begin opening series, in random order, over a period of 15 seconds.  LAST SALES and execution 
reports will be immediately sent for any series that has an opening trade.   
 
ICMs bidding or offering at a price better than the opening price will be first in allocation order.  
Multiple ICMs quoting exactly at the opening price will share in the trade in accordance with UMA 
(below). 
 
The DPM quote is required in order for a series to open.  If the DPM quote is not present, and the 
series is in Rotation, the EOP and EOS messages will contain information indicating that the DPM 
quote is required. The 15-second Rotation period will re-start as soon as the DPM quote is received.  
This allows a level of control in the case of bad initial stock prints or other erroneous market 
conditions.  If the DPM is unable to submit quotes, the system can allow the class to be opened 
without the DPM quotes, but only via the entry of a command by the CBOE Help Desk staff. 
 
TOP OF THE MARKET 
CBOEdirect will accept the many auto-quotes from all ICMs and, combined with any book orders from 
customers, firms and non-market maker BDs, keep track of all bids/offers and sizes.  The top of the 
market (highest bid/size and lowest offer/size) will constitute the actual CBOE market.  This quote will 
be displayed on overheads and TNTs.  This information will also be disseminated to OPRA and to all 
users logged into CBOEdirect through the APIs (FIX or CMI) who are enabled for Market Data Service 
(MDS) from CBOEdirect. 
 
BOOK DEPTH 
Although the top of the market is disseminated and displayed in various places, there may be other 
bids and offers that are off the market.  CBOEdirect has the ability to disseminate a snap-shot of all 
prices and sizes for a given series upon request through the FIX or CMI APIs.  This function will be 
available only to those users who have been authorized for this request.  The function will be disabled 
during the initial implementation of Hybrid. 
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OVERHEAD DISPLAYS 
A new RCN screen has been created, and is available for both Hybrid and non-Hybrid classes.  
Details and a sample screen shot are available separately in circular IC03-59.  One highlight is 
mentioned here.  Since the book now accepts FIRM and non-market maker BD orders, in addition to 
CUSTOMER orders, the BOOK BID/ASK and SIZE columns will now show a separate size for 
CUSTOMER orders and FIRM/BD orders, if both exist at the best book price.  This is so that open 
outcry trades can incorporate the book priority rules in place for Hybrid. 
 
ORDER ROUTING PARAMETERS 
The following applies to Customer, FIRM and BD orders. 
 

• Orders at least one tick off the market will route directly into the book. 
• Limit orders that join or improve the market will route to PAR. 
• MKT and marketable limit orders will automatically execute, as long as CBOE is on the NBBO.  

If CBOE is not the NBBO, MKT and marketable limits will be routed to PAR as NBBO 
REJECTs. 

 
Firms can impose their own volume restrictions or more restrictive price parameters to divert order-
flow to the booth BART workstations.  Once on BART, an order may be re-routed back through ORS 
or directly to the crowd PAR or to a specific mobile PAR.  All such re-routes will ignore any firm-
imposed volume restrictions. 
 
Orders from “away” market makers or CBOE market makers who are not physically present in the 
crowd will route to BART, from which, they can be printed or re-routed to mobile PARs.  Such orders 
may not be re-routed to the DPM PAR. 
 
AUTOMATIC EXECUTION 
Marketable orders with an origin of Customer, FIRM, or BD will be eligible for automatic execution up 
to the disseminated size, as long as the CBOE is the NBBO.  “NBBO REJECTS” will route to PAR.  
Limit BUY(SELL) orders at a price equal to the OFFER(BID) that are for a quantity in excess of the 
disseminated size will trade the entire displayed size, and the balance of the limit order will be 
instantaneously booked, becoming the new disseminated BID(OFFER).  CBOE and non-CBOE 
market maker orders are not eligible for automatic execution. 
 
SPLIT-PRICE EXECUTIONS 
Market orders in excess of the disseminated size will automatically trade the entire displayed size.  
The balance of the order will instantaneously trade at the next available price(s), as long as the new 
price is still the NBBO, and as long as the new quote is still within legal bid/ask spread width.  
Otherwise, the balance of the order will route to PAR. 
 
Similarly, marketable limit orders in excess of the disseminated size will automatically execute through 
various prices until they reach a price that is not the NBBO or until the quote has been moved beyond 
legal bid/ask spread width.  Again, in such cases, the balance of the order will route to PAR. 
 
ICMs should be aware that, unless they have bids/offers at multiple price points,  they are not 
guaranteed participation at the next price if a marketable order trades the entire size and still has 
quantity remaining that is still marketable at the next price(s).  It is possible for a member to “ladder” 
bids and/or offers by submitting both quotes and orders for the same series, for example, quoting 
1.00-1.20 and simultaneously having a BUY order for $.95 and a SELL order at $1.25.  Also, DPMs or 
trading companies with multiple badges in a crowd can submit one set of quotes per badge.  Nothing 
prohibits the multiple badges from simultaneously quoting the same series with different prices.  
“Stepback” parameters will be provided with an upcoming enhancement to HyTS, mitigating the 
benefits of such laddering strategies.  
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ALLOCATION USING THE ULTIMATE MATCHING ALGORITHM (UMA) 
Since HyTS automatically executes all marketable non-market maker orders, an allocation 
mechanism is needed when multiple participants are at the same disseminated bid or offer.  UMA is 
that method, and it works as follows: 

• Resting customer orders have priority and trade ahead of any ICMs and resting FIRM or BD 
orders.  If multiple customer orders exist at the disseminated price, those customers are filled 
in FIFO fashion. 

• If quantity remains on the marketable order after the resting customers are filled, and if the 
DPM is on the market, the DPM is entitled to its participation percentage of that balance (i.e. 
50% if matched by one other participant; 40% if matched by 2 others; and 30% if matched by 3 
or more others). 

• After the customers and DPM receive their allocation, all remaining participants including ICMs 
and the book share in the balance according to the following formula: 
• Each participant receives a share equal to .5(1/#participants) + .5(participant’s size/total 

size). In the above, the book is considered one participant.  If multiple FIRM and/or BD 
orders are in the book, they will divide the book’s share based on another pass through the 
above UMA formula.  Of course, no participant will be assigned a quantity in excess of 
his/her posted size. 

 
UMA rewards ICMs for posting larger sizes, but dilutes the effects of size slightly so as to not 
discourage smaller traders from joining markets that have already been posted by larger participants.   
ICMs receive no greater allocation for being the first at a price.  However, an ICM must be at the best 
price at the moment a marketable order is received in order to participate in the trade, and an ICM 
who is alone at the best price will receive the entire allocation at his/her price. 
 
BOOK TRADES AND THE “BOOK TRIGGER TIMER” 
ICMs can trade resting book orders by moving their auto-quote or submitting an order to touch the 
book.  When an ICM touches the book, the book size is immediately removed from the display, and a 
LAST SALE is immediately disseminated.  The book quantity is then held aside in the system for “n” 
seconds, during which other ICMs who’s auto-quotes or orders touch that book price will be allowed to 
share in the trade.  Fill reports to the book customer and to the ICMs trading with the book are not 
sent until the n-second timer expires.  ICMs participating in a book trade cannot change or cancel 
their quote or order during the n-second period.  If a new quote or cancel is received during this 
period, a “QUOTE TRIGGER” error message will be returned to the sender via the FIX or CMI API.    
The allocation of the book quantity among all participating ICMs will be in accordance with UMA, 
which includes the DPM participation percentage. 
 
CUSTomer, FIRM and BD orders submitted from outside the crowd  that touch the book will be 
allocated instantaneously in FIFO fashion  and will not initiate a Book Trigger n-second condition.  The 
n-second Book Trigger condition can only be initiated when an in-crowd market maker or floor broker 
representing a customer order touches a book. 
 
The n-second Book Trigger timer is configurable and will be set by the appropriate Floor Procedure 
Committee and will be set the same for all classes under that committee’s jurisdiction.  The initial 
setting will be 5 seconds.  The membership will be notified in advance by floor circular if the 
Committee approves a change to the setting. 
 
QUOTE-TO-QUOTE TRADING AND THE “QUOTE-TO-QUOTE TIMER” 
When ICM auto-quotes or orders lock each other, an electronic trade will not take place immediately.  
Instead, the system will disseminate the locked market.  If the ICMs remain locked for 1 second, a 
QUOTE LOCK message will be disseminated through the FIX and CMI APIs to all ICMs who are part 
of the lock.  The message will include the series, price and badges of those included in the lock.  After 
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“Y” seconds, any ICMs that are still locked will trade with each other.  If there are multiple ICMs on 
any one side of the market, they will be allocated a portion of the total trade quantity in accordance 
with UMA. 
 
If additional ICMs join the lock after the 1-second initial lock period but prior to the expiration of the y-
second timer, new QUOTE LOCK messages will be sent 1 second later to all ICMs who are part of 
the lock, including the new “joining” ICM.  Again, all ICMs who are part of the lock will trade at the end 
of the y-second timer if still locked.  An ICM who joins the lock near the end of the timer will not have 
the full y-seconds before trading electronically.  Note that since ICMs have a firm quote obligation, any 
ICM who is part of the lock can enforce firm quote and obligate the other ICMs who were part of the 
lock to trade 1 contract in open outcry. 
 
Example: 
ICM1 is offered at 1.20.  ICM2 bids 1.20.  A locked market is disseminated, and the y-second Lock 
Timer starts (assume Y=10).  If ICM1 and ICM2 are still locked after 1 second, both will receive a 
QUOTE LOCK message.  If ICM3 joins at the 8-second mark, a new QUOTE LOCK message will be 
sent to all three participants at the 9-second mark.  At the 10-second mark, the 3 ICMs will trade with 
each other if still locked.  If not locked at the end of the timer, any of the ICMs can enforce “firm quote” 
and obligate the others to trade 1 contract in open outcry.   
 
During the timer, the locked market that is disseminated will be accessible to CUSTomer, FIRM and 
BD orders.  Such orders will be instantaneously executed against either side of the locked market. 
 
Although locked markets may exist in the system and be disseminated, inverted markets are 
prohibited.  An ICM who inverts, rather than locks, a resting ICM, will have his/her quote widened to 
create a locked market.  The above processing will apply. 
 
The Quote Lock timer is configurable and is set by the appropriate Floor Procedure Committee.  The 
initial setting will be 10 seconds.  This value will be reduced to a value no greater than 7 seconds 
within 60 days of a class beginning HyTS and to no greater than 4 seconds within 120 days of a class 
beginning HyTS.  The membership will be notified by circular in advance of the setting being changed. 
 
OPEN OUTCRY ALLOCATION 
Since HyTS is not an ECN, brokers can still initiate trades in open outcry.   
 
If a broker trades with the crowd between the posted bid/ask, the first recognized ICM is entitled to as 
much as he/she desires, and the DPM has no participation guarantee.   
 
If the broker trades with the crowd at the posted bid/ask, and if there are no CUSTOMER, FIRM or BD 
orders in the book, and if the DPM is not on the displayed quote, then the same allocation rules apply, 
and the first ICM is entitled to his/her desired quantity.   
 
If, however, the DPM is on the quote, then the DPM is entitled to its participation guarantee (i.e. 50% 
if matched by one other ICM; 40% if matched by two others; 30% if matched by 3 or more others).  
The first recognized ICM is then entitled to his/her desired amount of the balance. 
 
If book orders are present at the execution price, customers must be traded in full first.  The broker 
can do this by entering the customer book quantity and pressing a “TRADE WITH BOOK” button on 
his/her workstation.  The DPM is then entitled to its participation percentage of the balance, but only if 
the DPM was on the posted quote.  The remainder is then split among the ICMs and any FIRM/BD 
orders in the book.  The first recognized ICM is entitled to no more than 70% of the remainder, after 
the book customers and DPM (if applicable) are filled.  The second recognized ICM, if applicable, is 
entitled to no more than 70% of the remainder.  The rest of the ICMs and the book split the final 
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balance, with the book receiving no less than the largest of the remaining ICMs.  If there are multiple 
FIRM/BD orders in the book, the book share is divided among them using UMA.  Again, the broker 
can simply submit the book quantity by using the “TRADE WITH BOOK” function on his/her 
workstation, and the system will handle the UMA allocation among the FIRM/BD orders in the book. 
 
COMPLEX ORDER PROCESSING 
For day-one, complex orders will be handled from PAR.  When announced by the Equity Floor 
Procedure Committee, additional automated processing will be made available.  This functionality will 
be documented and published when appropriate. 
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