Access to Microfinance & Improved Implementation of Policy Reform
(AMIR Program)

Funded By U.S. Agency for | nternational Development

JORDAN CAPITAL MARKETS

Building a Modern Securities Market
in Jordan

Ideas for Today and Tomorrow

FINAL REPORT

Deliverable for Capital Markets Component
Development Planning

Task No. 5.1.2
Jordan Capital Markets Technical Assistanceon IT

Contract No. 278-C-00-} 8-0002 -00

October 10,2 9 9



This report was prepared by Mr. Bill Gorman, consultant for Chemonics
International, Inc., prime contractor to the U.S. Agency for International
Development for the AMIR Program in Jordan.

AMIR Program i



Building aModern Securities Market in Jordan Final Report

From Whiteboards to Workstations

GL Nego : AS5 [5)

113:21 00 2 21 ABNK,
1313 06060004 B 1000 13021 ABNE  Arab Bank  202.00

13:48 0B0BO00S B 1000 31970 BEEE  DOYE 123.00 (1] 1000 Dapy OK
13:54 DEOEO00S B 10000 41000 WALE  waleed? 231.00 (1] 8000 1000 Dap » 1 2000 231.00

13:23 0B0E000G B 100 41000 WALE  waleed] 230.00 (2 30 Dap W 2 20 230.00

AMIR Program iii



Building a Modern Securities Market in Jordan

Table of Contents

Overview and Summary

I mplement Electronic Trading

Modernize the Trading Process

Establish Electronic Book-entry Settlement

Develop a Share Registry and Accounting System
Establish a Settlement Guarantee Fund

Establish an efficient Surveillance and Regulatory System
Use the I nternet to Develop the Market | nternationally

Develop an Expanded Automation Program

10

17

33

36

38

41

43

AMIR Program



Building a Modern Securities Market in Jordan
Ideas for Today and Tomorrow

Overview and Summary

Introduction

Jordan’s securities market must be modernized if it isto attract significant numbers of serious
investors. Trading and settlement automation is the key. The Jordan Securities Commission
(JSC), the Amman Stock Exchange (ASE) and the Securities Depository Center (SDC), along
with USAID and the Government of Jordan, are all striving to establish aworld class
securities market in Jordan. Thisreport is based on that premise. It outlines a set of tasks and
recommendations on modernizing Jordan’ s securities market through Information
Technology (IT).

Current Status

Under contract to the Amman Financial Market, SBF (the Paris Bourse) hasinstalled its
Electronic Trading System (ETS) software and SICOVAM (the French Depository) has
installed an e ectronic book-entry settlement system (SEMS or Stock Exchange Management
System). These systems are patterned after those in successful usein France. For a variety of
reasons, these systems are not yet operational. These systems are being analyzed and tested to
determine their efficacy in the Jordanian environment and to determine whether they should
be replaced or modified. Regardless of whether this software is used or replaced, certain tasks
must be completed before automated trading and settlement can be implemented. Our
recommendations are phrased from this perspective.

ASE and SDC have moved into new office facilities in the Hamzeh Building. A telephone
switch (PABX) has been installed and is being tested. A computer room has been constructed
and an Uninterruptible Power Supply (UPS) installed. The PABX and UPS are being
provided under a USAID grant. A Trading Floor has been outfitted with approximately 48
powerful Pentium-based PC Trader Workstations. A temporary LAN (Local Area Network)
has been installed to enable testing of the trading system. The trading and depository system
server computers have been installed. The trading system computer has been temporally
located in the Visitor’s Gallery while awaiting installation of a permanent LAN.

A vendor to install afiber optic network linking the Housing Bank Building with the Hamzeh
Building is being acquired under a USAID grant. It will link the brokers and the JSC in the
Housing Bank Building with the trading and depository systems. Installation of that network
is expected to occur during the next three months.

Some bugs have been found in the ETS trading system. Correction of these bugsis being
arranged with SBF. In addition, discussions are underway with SBF regarding customization
that is needed to better match Jordanian market requirements. A new version of the trading
system has been recelved. The British firm Capital Markets Partners Ltd. has devel oped a test
and implementation plan and will be assisting the ASE in testing the system under a grant by
the British Government. The tests are designed to demonstrate conclusively the efficacy of
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the trading system and whether it meets ASE’s needs. The latest devel opments appear
encouraging. Based on CMP stest plan, the go-live date is March 2000.

The depository system appears more problematic however. That system is patterned after
French settlement practices. There are fundamental differences between clearing and
settlement practices in France and those in Jordan. In France, securities are dematerialized
and reside totally in the depository while, in Jordan, certificates are used. The second
differenceisthat, in France ownership records are maintained by “Account Managers’ (i.e.
brokers and custodians) while, in Jordan the Securities Law requires (our interpretation) the
Depository to maintain the Register of ownership of securities traded on the ASE.

In France, Account Managers are well capitalized and have sophisticated systems for
maintaining custody over investor holdings. In addition, France has extensive experience and
comprehensive laws and regulations on custody and on registration. It also has well funded
Settlement Guarantee and Investor Protection mechanisms.

We believe that adding the needed functionality to SEMS to accommodate Jordan’s
requirements would be quite difficult. We believe the depository system isill suited for usein
Jordan, rather akin to forcing a square peg in around hole. We recommend that replacing it
with one better suited to local needs. USAID is prepared to provide such a system and install
it on SDC’s computers.

What is Needed

If they areto be used, both ETS and SEMS must be modified to meet the requirements of the
Jordanian Market.

We recommend adding the following functionality to ETS prior to implementation:

> Inclusion of Client Reference number or broker order number in the trade
confirmation sent to the broker and in the record passed to the settlement system.

> A full set of such reports as are normally associated with automated trading systems.

» Confirmation of all trades, cancellations and other transactions to the brokers at end of
day. These should be el ectronically accessible to the brokers.

> Real-time, on line trade report printing.

A\

Remote support for broker display (in their offices) of full market data.

» Support for remote trading by brokers. It appears that remote trading may require use
of a 64 kbps communications line to be effective. This seemsto be an extraordinary
requirement. The cost of providing this service should be researched.

» Execution of crossed-trades within ASE’ s price, time priority rule.

We also suggest that the ASE ask the SBF for a copy of the trading system’s program source
code on a*“for use only by ASE” basis. Thiswould enable the ASE to maintain and
customize the system as it seesfit. If the source code cannot be provided at no cost or very
low cost, we suggest that the source code be placed in escrow in Jordan, so that it would be
available in the event that SBF cease to provide needed support.

We believe that additional functionality must be added to the depository system in order to
make it usable in Jordan and compliant with Jordanian law. These include:

» A system for handling the deposit and withdrawal of certificates.
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> A full set of those reports normally associated with clearing and settlement.
> A registry system capable of handling corporate actions.

Goals and Objectives

We are assuming that a World-Class system is wanted. Indeed, we would support nothing
less. From a selfish perspective, we believe that there is no point in developing the market
unlessit is something that everyone, including Americans can invest in. Basically we would
not want to close out investment by building an inadequate system.

American Pension Funds (and other investors constrained by law or preference) are
prohibited from investing in markets that do not have a properly functioning Depository. In
markets that lack a proper depository investors associate an investment premium to their
investments in order to address settlement risk.

» The market should be fair, orderly, cost-effective and accurate. It should be visible
worldwide. Trading should be absolutely transparent. We also believe that the market
should be modern and well regulated.

Build a World-Class Securities Market

Implementing automated trading and el ectronic (i.e. book entry) settlement is more than just
installing computer software. A wide area network is needed to provide market information
to brokersin their offices and to investors. Broker front-office and back-office systems must
be developed as well. Rules must be devel oped and agreed upon. Procedures must be written
and staff trained. Contingency plans should be devel oped.

This document concentrates its recommendations on Information Technology (I1T) issues. A
summary of our recommendationsis as follows:

1. Implement Electronic Trading (ETS or other)
Determine the efficacy and suitability of ETS
Correct ETS workstation display errors and other bugs
Develop missing trading system reports
Provide Real-time Trade Confirmations with client order identification
Include client order identification in record passed to settlement
Develop Risk Management tools for the exchange
Agreeon Trading rules
Expand ASE’s Surveillance capabilities
Acquire /Build a Broker Front Office system
Service the Investors who now congregate on the floor
Service other retail investors
[. Servicethe Institutional Investor
m. Test and Implement the system
2. Modernize the Trading Process
Revamp the Trading Floor
Enable Remote trading for those brokers who desire it
Link the Hamzeh and Housing Bank Buildings with a Fiber Network
Build a Network to carry traffic to all participants
Develop a Market Data Dissemination System
i. Deliver real-time market information to ASE member offices
ii. Provide brokers with tools for utilizing the market information broadcast
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iii. Deliver real-time market information to data vendors, et al
iv. Provide a for-fee real-time information broadcast via the internet
v. Give brokers the means to customize their systems
vi. Provide market information in Arabic (for itemsi through v above)
Implement enhanced Security
Automate Software upgrading and Maintenance
Escrow The system’ s Source Code
Protect Archive and History Files
Develop a Disaster Recovery Plan
Conduct staff and User Training
3.1 mpI ement e ectronic book-entry settlement (SEMS or other)
Settle al trades of depository eligible securities electronically
Follow the Group of Thirty Recommendations
Develop a system for depositing Certificates
Develop a system for withdrawal of certificates from the depository
Establish Participant Interfaces and enable remote access
Deveop links to the Settlement Bank
Establish alogt, stolen and counterfeit Securities database
Develop afull set of settlement reports
Deveop tools for synchronizing trade and settlement records with member records
Develop Risk Management tools for the depository
Enable remote access to the depository system
Acquire/Build a Broker Back-office system
. Dematerialize Depository Holdings
Migrate Shareholdings into the Depository
i. Make selected securities depository eigible
ii. Audit the existing share Registers for the selected securities
iii. Transfer Registersto the SDC’s automated Register
0. Establish an ISIN numbering system
p. Implement enhanced security
i. Provide tiered access to the system
ii. Establish Firewalls and other system security measures
g. Develop aDisaster Recovery Program
r. Conduct User and Staff Training
S. Promote the Depository
4. Develop a Share Registration and Accounting System
a. Link the Share Registration and Accounting System to settlement
Establish a Settlement Guarantee Fund
Establish an efficient Surveillance and Regulatory System
Deveop linked Web Sites for the ASE, the SDC and the JSC
a. Advertise the Jordanian securities market globally
b. Disseminate end-of-day price, quote and other market information via the Internet
c. Distribute public information (e.g. trading and settlement rules, company reports,
member names, addresses and other information, research, etc.)
d. Provide email to market intermediaries
e. Provide efficient Internet access for market research
8. Develop an Expanded Automation Program.
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Implement Electronic Trading

Trading system component

This component consists of one or more exchanges or trading systems that bring together
buyers and sellers of securities, either directly or through market intermediaries. Price
guotation, order execution and trade reporting are included within this component.

Jordan's popul ation and economic circumstances are such that only one market for corporate
securitiesislikely to be sustainable. Accordingly, the JSC is directing its efforts toward the
development of one optimal market structure. An order driven automated trading system is
being implemented.

Current Status

Under contract to the Amman Financial Market, SBF (Paris Bourse) and hasinstalled an
Electronic Trading System (ETS). Implementation of that system has been delayed for a
number of reasons. Recently however needed facilities have been installed and efforts are
underway to test the system.

A number of system deficiencies have been uncovered. Certain of these deficiencies must be
corrected before automated trading can be implemented. We also believe that certain
enhancements must be made to ensure efficient market operations. To summarize, we note
the following deficiencies:

ETS does not produce needed printed reports

The Stock Watch System does not accurately reflect the market

The system does not produce any printed trade Confirmations

Trade reports do not show client ID

ETS market surveillance capabilities are very limited and unsophisticated

The system does not provide any on-line “ Alerts’ of unusual activity or prices
High speed communications lines (64 kbps) are needed to support remote trading
ADE does not have a license to use the workstation software in member offices
ASE does not have the source code for ETS

VVVYVVYVYVYYVYYVY

The current status is encouraging however. SBF have promised ASE that they will correct the
errorsidentified to them. We understand that about half of the previously identified problems
have been corrected. It now seems likely that the system can be implemented on schedule
(currently targeted for March 2000). Our mgjor concern, at thispoint, iISETS' requirement for
64 kbps communications lines to support remote trading. The basic problem with this
requirement is one of availability and cost.

Determine ETS efficacy and suitability

The testing process recommended by CMP should uncover any deficienciesin ETS. It should
conclusively demonstrate the efficacy (or lack thereof) of ETS in the Jordanian market. SBF
have promised to correct any problems that are uncovered during testing.

Correct ETS workstation display errors and other bugs
We have been advised that the bulk of the workstation errors have been corrected.
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Develop missing trading system reports

Theoriginal ETS system lacks some essential reports. We understand that SBF has devel oped
some reports at the request of the ASE. It may be possible for the ASE to develop most or all
of its needed reports by using the text files that are produced by the trading system at end-of-
day. We suggest that the ASE develop a complete list of reportsthat it requires. It should poll
the brokers to determine their needs. The more obvious requirements are:

» Individual Trade contracts

» List of executed trades

» List of Cancelled orders

» List of ordersthat expired this session

For stock exchange purposes, these reports should include all transactions processed by the
system. We further suggest that a complete transaction list be written to non-erasable media
such asa WORM (Write Once Read Mostly) optical disk. Thislist should be written in audit
trail format and should include date, time and sufficient detail asto enableitsusein replaying
the market.

We recommend that broker reports be made available electronically rather than in printed
form. When afirm needed its reports, it would sign on to the system and request that its
reports be downloaded to their remote workstation. Only if a member’ s system were not
functioning would the exchange print reports for that member.

Provide Real-time Trade Confirmations with client order identification

At present the only real-time trade report is a screen message. We suggest that a trade

“ Confirmation” be printed at the broker’s Home Office immediately following execution.
The Confirmation should include the Client Reference number or Broker Order number. This
will enable the broker to identify the client for whom the order was executed. It would enable
the broker to advise the client of the status of his or her order immediately after it was
executed. Thisimproved service will undoubtedly enable the brokersto deliver better and
more efficient service, thereby attracting a higher volume of business.

Include client order identification in record passed to settlement

ETStreats the 16-character client code in each order as so confidential that it makesit
available to the submitting broker only on certain limited screen displays. The purpose of
that codeis to enable brokersto identify the original client order against which atrade
was executed. This codeis not included in the trade record in the ‘ Archive filethat is
passed to settlement. As aresult, the broker’s back office will not be able to use this
information to identify the client for whom an order was executed. This yask must
therefore be performed manually.

Proper identification of an order’s originator is crucial to efficient processing by the
exchange, the depository and the broker. Trading volume will increase with the advent of
automated trading. It isssmply too difficult for brokers to manage their trades without this
information. ETS provides only a clumsy copy/paste mechanism for recording client
identification. Furthermore this forces brokers to manually reenter this data for settlement.
We therefore strongly recommend that ETS be modified to include the client reference
number (or broker order number) in the data passed to settlement.
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Develop Risk Management tools for the exchange

For exchange-traded instruments, counterparty credit exposure will probably be assumed by
the SDC and managed through netting and margin arrangements. These arrangements will be
designed to limit the spread of credit and liquidity problemsif individual firms or customers
have difficulty meeting their obligations. The SDC will however require data (e.g. prices for
marking-to-the-market purposes) and other assistance from the exchange in managing risk.
Exchange and depository participants will be required to maintain certain minimum capital
levels. They may also be required to post collateral in instances where trading exceeds certain
levels. It may be necessary for the exchange to limit a firm’ s trading to a certain fixed
multiple of the firm's Net Capital. The exchange will therefore need to work with the
depository in devel oping effective risk management procedures. In theinterim, prior to
implementation of the depository, the exchange will probably rely on trade-for-trade
settlement to minimize settlement risks.

Agree on Trading Rules

The ASE has started the process of agreeing on Trading Rules. These, of course, will need to
be implemented where appropriate in the software.

Expand ASE’s Surveillance Facilities

ETS surveillance capahilities are very limited. It can restrict trade price ranges and alert staff
when a security’ s price would exceed a specified percentage. The module “SPI” seemsto be
amarket management tool and not a Market Watch system. The system cannot be used to
detect unusual price or volume behavior or other anomalous trading activity except through
laborious manual monitoring. This effectively limits ASE’ s ability to monitor the market.

If amore robust market monitoring system is not available with ETS, we suggest that ASE
consider building or acquiring such a system. The system should be able to replay the market
using existing files. It should have a historical analysis capahility.

Acquire /Build a Broker “ Front Office” System

Brokerage firms need a front office system for managing orders and for interfacing with the
exchange. These systems should provide some measure of assistance in portfolio
management and other customer activities. ASE members need a way to display real-time
market information in their offices. They also would like to have the ability to trade remotely
(i.e. enter orders and execute trades from their offices). The ETS workstation software GL
Win can perform both of these functions. There are two problems with using the GL Win
software to perform these functions however. First, the ASE does not have a license to use
that software anywhere except on the trading floor. Secondly, the ETS workstation software
isdesigned for use by traders while what is needed is a system aimed at supporting brokerage
Front Office operations.

This software should provide full support for the front office. It should have facilities for
maintaining client information including names, address, holdings, interests, etc. It should be
able to manage and price portfolios, graph market movements, generate alerts, etc.

We recommend that the ASE request a license to use the GL Win workstation software from
the ASE member offices without charge. If SBF is unwilling or unable (the software belongs
to asubsidiary company) to provide a free license to use that software for remote trading,
perhaps it would be willing to provide the display software at no charge. This software
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license may be needed for only a short period of time if the ASE is able to develop its own
remote workstation software.

The interface between the ETS trading engine (located on the server computer) and the
workstation is clearly defined. We suggest that the ASE develop customized systems using
that interface. There are a number of specialized needsin the typical brokerage office. Some
brokers cater to Institutional Investors while other have a moreretail oriented clientele. These
clients have different needs and expectations.

Service those who now congregate on the Trading Floor

A number of investors currently congregate on the trading floor every day. These investors
will have no place to go, once the current trading floor is abandoned. Plans should be

devel oped to service those brokers. Unfortunately most broker offices are too small to
accommodate more than a few clients at atime. We are, of course, recommending that ASE’s
brokers be provided the tools they need to establish their own customer galleries. However,
thiswill take time and money. We believe that most brokerage firms will not be able to
establish customer support facilities until well after the start of automated trading. Thusa
need exists for a customer viewing and trading gallery.

Perhaps the existing floor could be used as atemporary customer gallery, at least until such
time as the brokers can develop their own facilities. The main problem in doing thisis
effecting the switch from a manual floor to a customer room. A lot of equipment (e.g. video
displays, datawalls, computers, telephones, etc.) will need to be on the trading floor whileit
isstill in active use.

One approach might be to mount data wall displays between the celling and the top of the
existing chalkboards. A datawall is a pand of lights that is used to display information.
These are often seen in train stations and airports, and of course, stock exchange trading
floors. If sufficient space exists to accommodate these units, it may be possible to install and
test them without disturbing ongoing trading. At a minimum, the data wall should display the
name of the security, the current bid price and volume, the current ask price and volume and
the most recent trade price and volume. These are expensive units but extremely useful in
displaying current market prices and conditions.

It will also be necessary to install banks of telephones on the existing trading floor that are
connected to the phones on the new trading floor. These phones should be so-called punch-
down lines. Basically these are telephones that are directly linked to each other (this can be
done using the fiber optic link that is planned between the Housing Bank and Hamzeh
Buildings). Picking up the handset on one tel ephone causes the telephone at the other end to
ring. This eiminates any delays that can occur with manual dialing.

We also suggest that the floor be outfitted with large television monitors. The main purpose
would be to provide those on the floor with the ability to watch the news.

Making a change of this sort will require agreat deal of very careful planning. It will also
require the brokers who use this facility to man two floors. Nonetheless, this approach
deserves consideration, as it may be the best way (perhaps only way) to service the investors
who currently operate from the existing trading floor.

Service other Retail Investors

Retail clients appreciate brokers who can provide them with real time market information.
They also expect their brokers to have information on their respective holdings at their
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fingertips. Many brokers want to monitor their clients' portfolios and to aert clients
whenever market conditions might affect their holdings. Delivering this level of service will
help the brokersincrease their transaction volumes and income.

Automation isthe key. We are unaware of the level of automation currently used by ASE
members. It is probable however that none of the firms has a system that combines customer
data and market datain comprehensive ways. We therefore suggest that the ASE elther
purchase or develop a basic front office package for its members. The package should be
easily modified /customized. It should track customers and their portfolios. It should manage
the firms open order file. It should be linked as closely as practical to the automated trading
system. It should support the member firm’s sales efforts.

Ultimately commercial software firms may develop comprehensive broker software, which
would negate the need for the ASE to provide this software. In the interim however, abasic
Front Office software system may prove extremely useful.

Service the Institutional Investor

Institutional Investors (11s) use the telephone and facsimile machine as their primary means
of communications. They need price information in their own offices. Market data vendors
such as Reuters or Bloomberg usually provide thisinformation. 11s want rapid response,
efficient low cost trading and efficient, low risk settlement from their brokers.

lIstend to trade in large amounts. They generally prefer that their trading be anonymous.
Most brokers have special trading desks and software systems to support this business
segment. They need the ability to provide research to those clients who desireit. They need
the ability to call up the client’ s entire trading history with just a very few keystrokes. The
system should also immediately display any open orders or work in progress.

Test and Implement the trading system
CMP have drafted a Test Plan to accomplish this objective.

Conduct Training

CMP s Test Plan makes provision for training brokers and ASE staff to operate the
automated trading system. Automated trading will clearly change the way in which brokers
conduct their business. It will change the way in which they service their clients. It will
enable them to ddliver servicesthat are not possible with the present manual trading system.
We suggest therefore, that it may useful to take some key brokers on atour of recently
automated exchanges. By meeting with brokers who have experienced these changes, ASE’s
brokers may gain a better understanding of what to expect with automated trading than would
be the case with other types of training.

We recommend that intensive training for trainers be conducted. The intent isto develop a
cadre of personné fully capable of conducting on-going training of staff and users. We would
train the IT staff in maintenance and modification of the system.
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Modernize the Trading Process

Revamp the Trading Floor

The proposed Trading Floor is more reminiscent of a Language Laboratory than a Trading
Floor. It istoo crowded and is not conducive to effective communication between traders and
brokers. The desks are too high to enable visual communications (See Figure 1). We suggest
that the floor be revamped. We suggest replacing the desks with purpose built trading desks
similar tothosein usein large trading rooms. If that is not feasible, we suggest removing
around half of the desks and stationing the remainder around the perimeter of the room. This
would enable brokers on the floor to see one another and to better communicate with each
other. It would also make the tickers and other shared data displays more useful and more
visible.

Figure 1. Amman Stock Exchange new Floor

A lot of equipment will be installed in each booth including a telephone, a facsimile machine
and a computer workstation with alarge 19" screen, a keyboard, a mouse and a printer. A
trader’ s desk space is the most valuabl e space available to them. We suggest that the trading
desk’ s surface hold only that equipment needed at the broker’s fingertips. This would include
the keyboard, mouse, video display and telephone.

All other equipment such as the workstation computer, the printer and the facsimile machine
should be placed under the desk surface or otherwise out of the way. We suggest mounting
the workstation computer on a pedestal under the trading desk. Thiswill keep it out of the
way while at the same time help avoid damage from floor cleaning equipment.

We understand that the exchange plans on using laser printersin the booths. We suggest that
alaser printer may not be the best sort of printer for the floor. A small ticket printer may be
more useful, especially if the major purposeisto print trade confirmations. If the major
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purposeisto print lists and screen displays, a small dot matrix printer may be more suitable.
It may be that very little printing will occur on the floor. Thiswill certainly be the caseif the
brokers are given the ability to download their transactions to their office computers.

The exchange also plans on installing facsmile machines in each broker’s booth. We ask
how will these fax machines be used? If the only sender isthe individual broker’shome
office, it might be simpler and less expensive to install a small ticket printer in the booth and
connect it to the home office computer via a dedicated telephone line.

The number of telephone lines each broker will need must be determined. Some may need
only one or two, while other may need several. Much depends on how the floor isto be
manned by the brokers and how many different parties might call the floor broker. For,
example will the floor broker be speaking only to the firm’s home office? If that is the case
the floor broker may need only two lines, one punch-down line and one ordinary telephone
line. Firms with multiple offices may want a link to each office plus one or two extra lines.
The type of telephone instrument and type of lines (e.g. punch-down, direct lines, common
numbers linked by the PABX switch, etc.) must also be determined. The exchange plans on
recording all trader conversations so asto forestall possible conflicts and to research error
trades. This equipment must be defined. The first step however, isto poll the brokers
regarding their requirements.

Enable Remote Trading for those Brokers who desire it

With automated trading, afloor is not needed. In general, brokers prefer being where they can
meet their clients rather than on the floor. Brokers can enter orders and execute trades from
their officesjust as easily as they can from the Trading Floor, perhaps even easier. Indeed,
they would need fewer personnd to trade from their offices. The only thing required to
accomplish thisis a network linking the brokers to the trading system. A network is required
to ddiver market information to each brokers office(s). That same network could be used to
enable remote trading. It would be ssmpler, less expensive and more modern to enable the
brokersto trade using workstations in their offices. We therefore recommend that remote
trading facilities be provided for those brokers who desire that capability.

Trading floors are obsol ete except for very specialized purposes such as negotiating very
large trades such as is done on the New Y ork Stock Exchange floor. Please note that, even at
the NY SE, computers execute well over 80% of all trades, and all trades of 5,000 shares or
less. We believe that the Amman Stock Exchange will probably abandon its trading floor
within two years of the launch of automated trading.

Link the Housing Bank and Hamzeh Buildings

Brokers must have real-time trading information in their officesin order to service their
customers. They must also be able to communicate with the trading floor and/or the trading
system server computers. For brokers located in the Housing Bank Building, this requirement
will be satisfied by the planned installation of a fiber optic communications line linking the
Housing Bank and Hamzeh Buildings. Thislink must be installed and operational before the
start of automated trading. Thisincludes the following tasks:

a. Ingtall a Fiber Optic communications line between the two buildings
b. Install aLocal Area Network (LAN) on the trading floor

c. Connect the LAN to the trading system computers

d. Insgtall aLAN in the Housing Bank Building
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e. Connect at least one workstation in each ASE member office in the Housing Bank
Building tothe LAN

f. Provide trading system access to each of those workstations (some brokers may have
information only access while others may have trading system access)

g. Connect the JISC tothe LAN

h. Providetrading system access (information only) to the JSC

i. Implement enhanced security

The above list includes only those tasks that must be completed before the automated trading
system can be implemented. This network can be used to carry other traffic. For example, it
can be used to provide access to the settlement system. It can be used to provide an e-mail
system between participating brokers. It can carry voice traffic between the two buildings.

Build a Network to service all Market Participants

We bdieve that all brokers, not just those located in the Housing Bank Building, must have
dedicated access to the trading system before automated trading can begin. Thisrequires
construction of a network. Initially the network can be limited to the Amman metropolitan
area. In the future, countrywide expansion should be provided.

Automated trading systems have two basic communications requirements. A high volume
countrywide broadcast mechanism is needed to disseminate market information on areal-
time basis. A moderate volume reliable communications medium is needed to enter orders
and receive trade reports (i.e. to trade). These services should be continuoudly available, be
very reliable and have full easily accessed back-up. We are recommending that the ASE
create a Wide Area Network (WAN) to handle this traffic. This would be done in stages with
thefirst stage servicing the brokers who do not have facilities in the Housing Bank Building.

NOTE: We have been told that the ETS system requires a minimum communications
bandwidth of 64 kbps between the central server computer and the remote workstation to
support remote trading. This seems an extraordinary regquirement. The Shanghai Stock
Exchange and the Russian Trading System (both of which execute very large numbers of
trades over a very wide geographic area) need only 9.6 kbps to support remote trading. We
have asked the ASE to verify with SBF the minimum and optimal bandwidth requirements
needed to support remote trading. We have also asked that the availability and cost of 64
kbps service in Jordan be investigated.

There are several alternatives for establishing the trading system network. These include
leased telephone lines, ISDN (Integrated Services Digital Network — a high capacity network
service offered by the Jordanian tel ephone company, cellular telephony, two-way radio
transmission, the Internet and two-way VSAT (satellite communications using Very Small
Aperture Terminals (small, around 90 cm parabolic antennae)).

It is also possible to disseminate market information by piggybacking it on an existing
television signal. Thiswould provide countrywide broadcasting of market data at very low
cost with no effect on the television programs being broadcast. It would allow small brokers
to trade from their offices at low cost. They would recelve market data via the televison
signal and enter their orders and receive their trade reports over dial-up telephone lines.

As previously noted, we recommend immediate construction of a Metropolitan Area Network
covering Amman. We have started a project under USAID auspices to define this network.
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Develop a Market Data Dissemination System

Deliver Real-time Market Data to ASE member Offices

Most brokers now get their market information from Reuters and Access. These services
contain only reported trades. Thisinformation isin no special sequence and cannot be used to
determine market direction or to spot trends. It does not include bids or offers as these data
are reported only on the “ Whiteboards’ on the trading floor.

With the advent of automated trading, ASE members will be able to get this information
directly without the intervention of an intermediary data vendor. It should be delivered to
each ASE member’ s office. Brokers in the Housing Bank Building would be served by the
building to building network. All other brokers would be served by the exchange's
metropolitan area network. Two primary data types will be collected and disseminated via the
exchange' s market data broadcast system:

System Generated: Thisis real-time market information generated by or through the trading
system. It includes bid prices and volumes, offer prices and volume, last sale (i.e. most recent
transaction) prices and volume. We are unfamiliar with the details of the data broadcast
produced by the ETS system. We suggest that it should include administrative notices and
market statistics, such as Price Earnings Ratio (PER), Price to Book Value (PBV), etc. Trade
reports and related statistics should be taken from the system at the end of each trading day
and faxed or electronically transmitted to local newspaper offices and other interested parties.

Externally Provided: Thisincludes such data as special exchange news bulletins and
corporate announcements. ASE will collect from its listed companies, regular corporate and
financial reports. This should include dividend announcements, notices of rights offerings,
news releases, etc. We suggest that the exchange ask the companies to file thisinformation in
electronic form.

We recommend that this information be placed on the exchange' s Internet Web site as soon
asit becomes available. We also suggest that the arrival of thisinformation be announced
over the exchange' s market data broadcast. This could be done in two ways. A headline
announcement would be broadcast. In addition, special flags could be added to each message
broadcast about an affected security. For example the letter “D” would be inserted in each bid
/offer and last sale message of any security for which a dividend had been declared. Other
symbols would indicate other information. An “N” might indicate News, a“A” might
indicate an Annual Report had been issu