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ABSTRACT

Do more, safely and in less time. These few
words sum up the challenge of industrialising
back-office functions. Not so very long ago, in
the last century, back-office functions involved
paper processing and physical securities delivered

via trucks. Today they comprise a virtual but
very real world of electronic flows and processing
of securities. Huge efforts in automation have
been made, more or less continuously since the
1970s, supported by the implementation of
standards, to achieve the industrialisation of the
back office which has occurred in response to
increased volumes in the general move towards
globalisation and the reduction in time taken to
process securities. These efforts, which are likely
to continue, have led to restructuring and
increased staff specialisation, which in turn offers
real challenges to many organisations — both
in terms of training and in keeping on board
highly qualified specialists able to adapt them-
selves to a constantly changing environment and
offer their clients tailor-made solutions in an
industrialised environment.

Keywords: post trade, industrialisation,
functional dissociation, standardisation,
consolidation, settlement cycle, 
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If you were to imagine a story about the
securities industry in the last century, it
might have begun with a young needle-
woman being interviewed for a job in the
securities industry as a result of her skill in
‘cutting coupons’ on physical securities.
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Our story might have continued in the
back-office premises, with characters
standing around a high-security vault con-
taining clients’ physical securities and
giving it the feel of a James Bond movie.
The location could have been the Paris
Trocadéro — former premises of Société
Générale — where a waterproof vault was
surrounded by water from the River Seine
to ensure the high-level protection of
clients’ physical assets. The story may have
ended with the opening of the vault in the
morning when some secur ities, such as
government bonds, were to be picked up
for delivery via an armoured truck to
another bank because of their sale by a
Société Générale client to another investor
whose securities were held in another
bank. 

In one sense, this last-century story
seems very old and outdated, when one
considers that the French securities indus-
try — said to be ranked second in the
world in terms of the size of its custodians
and assets under custody — has recently
celebrated 30 years of dematerialisation.
But, on the other hand, it feels quite
recent if one reads the Central Securities
Depositary Regulation (CSDR) — pub-
lished on 28th August, 2014 — which calls
for dematerialisation (or immobilisation)
in the European Community by January
the 1st 2025.

Then again CSDR offers a good mirror
of industrialisation of back-office func-
tions, revealing something of the limits and
weaknesses of the current landscape in
which our industry performs. T+2, report-
ing, settlement discipline, central securities
depositary (CSD) roles, dematerialisation
etc — all of these issues reveal different
aspects of back-office functions. From a
more global point of view, the industriali-
sation of back-office functions is mainly
promoted as a means of reducing delays
and increasing volumes. These two core
aims have direct consequences. They

require a huge effort in terms of automa-
tion, leading to restructuring of the organ-
isation in a general move towards
globalisation. This poses real challenges for
the management of human resources. It
also reveals the need to adapt legal frame-
works when looking at removing some of
the obstacles to harmonisation. 

SHORTENING DELAYS
The pressure to shorten delays is a conse-
quence of the securities industry con-
stantly running against the clock. This time
pressure finds its origins in the need not
only to mitigate different kinds of risks but
also to meet clients’ demands for immedi-
ate information to enable them to act or
react accordingly. Pressure comes from the
trend to reduce the settlement cycle via
the introduction not only of real-time
concepts but also other functions like cor-
porate actions processing.

Settlement pressure
Stakeholders in the settlement industry
want to mitigate and reduce risks (credit,
market exposure, liquidity, operational etc).
The 2008 sub-prime crisis and its conse-
quences emphasised counterparty risk in
general and, more specifically, the danger of
the gap between the date on which a trans-
action has been traded and the final deliv-
ery or receipt of assets. Shortening the
settlement cycle, ie the standardised period
of time, permits a reduction in institutional
trade exposure, risks in clearing houses and
risks linked to a participant failure to settle
— clearly areas the authorities are looking
at closely. From the perspective of the
authorities, this period should be as secured
as possible. To achieve securitisation, regula-
tors used to play with different parameters
such as shortening the settlement cycle or
requesting capital or collateral, these being
in proportion to the settlement cycle
length. These simple considerations induce
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a clear pressure in favour of shortening the
settlement cycle, which has been achieved
on a step-by-step basis. All these steps have
followed technical and organisational adap-
tations. The major one, undoubtedly, was
the passing from a physical world to an
electronic one based on a book entry con-
cept and requesting major changes from an
industrial perspective. The movement of
armoured trucks on roads from vault to
vault has been replaced by computer stor-
age, electronic highways and telephone calls
from back offices to back offices. The
capacity of treatments has become a matter
of processors, storage units and the power
of calculation to digest the mass of data.

An important milestone was reached in
1995 when the US equity settlement cycle
was reduced from T+5 to T+3. The
second important step was achieved on
6th October, 2014 when the European
industry switched to T+2 under the
impulsion of the French market (Figure
1). This date was planned following the
efforts of a local deputy to reduce the set-

tlement cycle to T+1 in a law proposal in
July 2010. This was immediately stopped
at the European level, becoming encapsu-
lated in the CSDR project. T+2 was
already happening in a few markets, such
as Germany, and even T+1 was in use in
fully electronically integrated markets like
Taiwan, although they reversed this deci-
sion to come back to a T+2 cycle in 2010
in order to address the problems caused by
the time-difference. It is certainly the case
that, from an operational perspective,
having to manage a long-distance cycle
based on T+1 is a considerable challenge if
you have US investors with foreign
exchange deals to feed cash accounts
before investing in a T+1 local market. 

The next important step will be the US
market moving to T+2. What will happen
then? Will we move to T+1, bearing in
mind that the current CSDR permits it?
The pressure on the settlement cycle has
already led to a considerable reduction in
the time available for back offices to
manage their settlement instructions.
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Introducing real-time monitoring

However short the settlement cycle is, the
information on settlement status must be
quicker. While real-time monitoring is
nice to have in a T+3 environment, it
becomes a basic requirement in T+1.
There is, of course, a need for real-time
monitoring coming from the infrastruc-
ture move to real-time settlement; at the
same time there is also a need in terms of
real-time reporting. From the settlement
side, the real-time concept is a conse-
quence of stating the settlement finality
and ensures the moment when a buyer
may benefit fully from their secur ities (full
ownership or economical interest depend-
ing on the local securities law framework).
This results from a clear willingness to
securitise payments and settlement sys-
tems. Authorities and infrastructures have
introduced requirements in terms of col-
lateralisation to guarantee payment or set-
tlement of transactions. Infrastructures
have implemented real-time gross settle-
ment systems that require their partici-
pants to manage liquidity in terms of cash
or availability of securities on an intraday
base.

The shorter the settlement cycle, the
greater the requirement for intraday real-
time status reports: managing clients’
instructions, checking availability of their
securities, monitoring matching and set-
tlement status, coming back to them,
having a look at intraday collateral
requirements, checking potential failed
instructions and follow up etc. In this con-
text, the closer a deadline, the higher the
stress level and the greater the need for
real-time information. In a chain of inter-
mediaries, each actor in the chain will
have to receive and transfer to the follow-
ing intermediary in real-time or close to
real-time messages and reporting. If not,
the immediately following actor in the
chain becomes blind and is unable to act
or react properly. As a result, the real-time

concept generates a mass of information
to deal with for all the back offices along
the chain of intermediaries.

Corporate actions
Running against the clock and its effect
on reporting are not only a concern for
the settlement function, they also com-
prise a permanent concern for back offices
dealing with asset servicing in general and
corporate actions in particular. The se -
curities industry has faced an increasing
complexity in corporate actions, while
also confronting the necessity to reduce
the time gap between the announcement
and payment dates of corporate actions. A
custodian’s capacity to send a (liable)
announcement of any corporate event it is
(officially) aware of, to manage potential
choices sent back by its clients and clients
of its clients before the market deadline,
creates a very competitive battlefield for
deadlines, putting pressure on back offices
to deal with relevant information and
process it more efficiently and in a shorter
time than competitors. The sooner a cus-
todian sends the relevant information and
the later it accepts an answering receipt to
process clients’ instructions, the higher its
top ranking but also the greater the oper-
ational risks to be mitigated. Close to the
market deadline, issuer agents and custo -
dians face an incoming selection of infor-
mation to be integrated, processed and
potentially passed to the upper stage of the
intermediary chain. In short, settlement or
corporate actions functions are facing an
increasing mass of information to be
processed at each level of the intermediary
chain with delays causing pressure when
volumes are increasing.

INCREASING VOLUMES
Figure 2 presents a graph of assets under
custody since 2005, including the 2008
turbulences, showing a general trend of
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growth meaning that these assets can be
assessed at more or less a 5 per cent annual
increase. As this assessment is based on a
valuation of assets, this development also
results from an increase in asset prices. At
the very least, it highlights the increasing
importance of risk mitigation supported
by back offices that process increasing
values of securities for settlement, corpo-
rate actions or whatever asset servicing is
offered.

The massive increase in information to
be dealt with by back offices can be illus-
trated using traffic indicators from an
organisation like SWIFT. In 1995,
SWIFT’s ‘FIN’ traffic was considered to be
less than two million messages per day,
while in 2014 the average was assessed to
be more than 21 and close to 22 million
messages per day. As a matter of fact, this
global evolution hides the reality of the
securities industry. Securities traffic was a
marginal contributor in 1995 to FIN traf-
fic, but pure securities messages now rep-
resent around 45 per cent of this, close to
22 million messages per day. Furthermore,
these average figures do not highlight the
potential peaks in volume that could face a
back office due to seasonality (for instance,

corporate actions in general, the specific
case of general meetings in Japan etc) or
an event such as a black day of panic on
the exchanges or debt markets. All of these
turbulences assume companies have scal -
able tools and organisation. The size of the
securities business is certainly under-
reported by these figures. Back offices
dealing with settlement and asset servicing
not only deal with pure securities mes-
sages but also with payments, foreign
exchange messages etc to support the core
activities of their clients; however, these
statistics give a good indication of the
volume trend of the industry. They show
that, for some time, back offices have been
facing a general increase in the mass of
information they have had to deal with
and an increasing number of risks to miti-
gate within a reduced time period, under
real-time or close to real-time pressures.

INDUSTRIALISATION OF PROCESSES
As illustrated in Figure 3, these core
trends (shortening delays, volume
increase, etc) require a huge effort in
terms of industrialisation of processes,
increasing the need for automation and
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putting pressure on organisations to
restructure themselves in the move
towards globalisation (Figure 3).

Automation
If automation in the past was aimed at
improving ‘traditional’ industrial chains for
processing a mass of paper, it now consists
of back offices adapting information sys-
tems in a computerised and electronic
environment. This change occurred at the
end of the 1970s and continued into the
1990s, with a starting point in the USA
and a step-by-step dissemination effect via
the UK to continental Europe. This huge
effort by asset servicing providers has been
made possible due to the vast increase in
hardware capacities to manage and store
masses of data and the parallel improve-
ment in software offering tools for
automation. But this effort would not have
had the same effect without a broad pro-

gramme from the industry to define
common standards and support their
implementation. Electronic domestic solu-
tions in the 1990s — International
Organization for Standardization (ISO)
standards in general and ISO15022 imple-
mentation more specifically — have laid
the foundations for domestic and cross-
border exchanges of information. Using a
common format, two entities are able to
send and receive a message describing in a
codified way an instruction to settle or
related to corporate actions, which, if well
codified, allows full or partial integration
in their respective information systems. In
this way, a new landscape summarised by
the acronym ‘STP’ for ‘straight through
processing’ was born.

To achieve this STP goal, different stan-
dards have been defined to complete fields
that others do not deal with. A good
example is the 2009 Corporate Actions
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Joint Working Group (CAJWG) and 2010
Joint Working Group on General
Meetings (JWGGM) standards. These
standards do not challenge the ISO stan-
dards that they recommend are used, but
provide rules regarding good market prac-
tices to process corporate actions and gen-
eral meetings. For instance, when these
standards define the way to sequence the
different key dates or the process of an
event, ISO15022 describes how to codify
messages to announce these key dates or
simply to support the process.
Furthermore, to achieve STP, standards
cannot be applied only by one or a few
stakeholders — they have to be shared by
at least a large community if not by all the
securities industry. Any link in the chain of
intermediaries not complying with the
standards will break the chain of automa-
tion in the processing of any event or
instruction. In contrast, when fully shared
and respected all along the chain from
investor to investor (in a settlement chain)
or from investor to issuer (in a corporate
or general meeting event chain), an
instruction sent on one side can be trans-
mitted to all other involved parties, includ-
ing market infrastructures, with the
automatic reaction of the information sys-
tems of all parties involved. This then
allows real-time (or close to real-time)
processing of confirmation messages, status
reports etc. 

As the securities industry evolves, stan-
dards will change to support those
changes. New steps are foreseen with the
coming of the ISO20022 format. Its
implementation looks something of a
puzzle. Different parts of the industy
intend to adopt the format sep arately
when, from a long-term perspective, it
would be far preferable if performed by
the securities industry as a whole. The US
market is implementing ISO20022 to
manage corporate actions, while the fund
industry has broadly adopted these stan-

dards to manage the subscription redemp-
tion process, even though some further
efforts are still required. The pan-European
settlement platform, TARGET2-Securities
(T2S), will go live in June 2015, and will
perform settlement messages using this
format along with associated reports. This
global puzzle is being completed by local
initiatives, for example, the French market
is currently assessing the usage of
ISO20022 messages after 2017 to promote
securitised electronic voting in the general
meeting process.

All these initiatives show that back
offices have to pursue ‘formats’ to meet the
industry requirement for automation. If
they do not, organisations will be unable
to face the increasing volumes of informa-
tion to be dealt with in shorter periods of
time. In other words, organisations have to
develop STP.

Restructuring the organisation
More fundamentally, automation has clear
consequences regarding the environment
and the way in which back offices are
working. Major evolutions occurred in the
US capital markets in the 1970s, spreading
to the UK in the 1980s and continental
Europe in the 1990s. The financial industry
as a whole has revised the way it works by
introducing task specialisation and stan-
dardisation of working methods, as well as
creating client-oriented, global business
lines. In the past, back-office functions may
have been only technical supports for
internal financial departments. In a period
of computerisation, back-office functions
have moved from the rigid landscape of
‘traditional’ hard and physical industries
and transformed organisations into work-
ing with real but ‘electronically virtualised’
secur ities. This move has given the industry
the opportunity to introduce scalability
and agility concepts progressively into
information systems to meet exigencies for
higher quality from clients (and new
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clients) and demands from regulators for a
safer and more transparent sector, which
introduces systemic risks into the industry’s
DNA.

As a result of the increasing volumes
and values of asset flows, back offices have
to mitigate greater operational risks. This
has effects not only on day-to-day activi-
ties but also on exceptional events to be
anticipated, implying increasingly more
sophisticated business continuity plans
(BCPs). Mirroring, back up, twin or mul-
tiplied and distant office locations are
components of back offices that electronic
exchanges and speed of treatments permit
or impose on their design. BCP scenarios
are sometimes so sophisticated (including
nuclear or biological disaster, major earth-
quakes or natural catastrophes etc), and
some assumptions imagine such an 
apocalyptic outcome, that one is led to ask
the simple question: will the ‘machine’ still
have one agent from the back office alive
to monitor it or even one client alive to
claim for their securities? 

From a daily and more conventional
perspective, the core mission of back
offices has changed. While, in the past,
they had to directly process all opera-
tions, agents now have to monitor the
integration and good automatic process-
ing of hundreds upon hundreds of
instructions per day, without having a
direct action on them. The role is now
mainly, if not solely, focused on managing
exceptions that current automated
processes are unable to handle: specific
corporate actions, existence of restrictive
rules on settlement due to the specific
securities or investor involved etc. It
includes management of claims or spe-
cific demands from clients (for instance,
for a particular report) in order to cus-
tomise the service offering and, of course,
increasingly more compliance rules to
track potential black-listed investors. This
new role implies that the agent is a spe-

cialist. Specialisation in the past was
mainly driven by the geographical aspect
and volumes involved in the market;
however, due to not only harmonisation
but also globalisation the trend for func-
tional specialisation is rising. As illustrated
in Figure 3, settlement functions tend to
be dissociated from asset servicing func-
tions. Furthermore, within the asset serv-
icing functions, some functions are
dissociated from others.

Global organisations are restructuring
themselves, introducing a matrix approach
that mixes functional (custody services, for
instance) and geographical (eg local entity
dedicated to a country or zone of coun-
tries) approaches, leading to the potential
situation of dual management. For
instance, a custody back office situated in
Germany may report to both a global
head of custody services located in Paris
and to a local head of entity situated in
Frankfurt. This functional separation may
lead to dedicated offerings (for instance,
being a pure settlement agent or, on the
contrary, being a pure custody provider or
pure local tax support) in a specific
market. This trend is reinforced when
functional sep aration appears at the infra-
structure level. This is clearly the case
when looking at initiatives like T2S where
the functional specialisation is going so far
that it leads to externalised settlement
functions with CSDs utilising a common
settlement engine. 

Different schemes are available for
adapting back-office functions to offer dif-
ferent services to clients; for instance:

• being close to local infrastructures
where securities are issued in order to
prioritise speed of information flows or
later deadlines;

• being close to clients in order to priori-
tise customised contact (including lan-
guage, cultural aspects etc) with clients;
or 
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• mixing both models depending on the
volumes involved and the asset servicer’s
network. 

Restructuring the organisation leads to
back-office agents being highly qualified
specialists with a ‘double brain’: one being
dedicated to functional aspects and the
other to geographical ones. These special-
ists generally have to be in contact with
other double-brained colleagues who are
able to understand technical problems but
remain totally oriented to client specifics.
All of these agents have to be adaptable to
any change in their organisation, because
adaptability of structures is essential in an
environment that is becoming increasingly
more global.

Globalisation
As part of the major evolution of its capi-
tal markets, the USA has seen a simplifica-
tion and concentration of infrastructures.
This is also foreseen for Europe with the
coming of T2S. At the very least, it will
create a common settlement platform and
should be the catalyst for cross-border
securities transfers. Currently, this project
is already the motor of harmonisation, not
only on the settlement side but also with
regards to deadlines, corporate actions,
account structures, portfolio transfers etc.
This is part of a more global move being
pushed by the major players in the secur -
ities industry. Automation needs standardi-
sation and volumes to be profitable. These
volumes are appealing from the viewpoint
of a global approach from markets, while
specificities represent obstacles to tackle.

The advantage of reducing local speci-
ficities is that it would permit a unique
industrial STP approach from a globally
enlarged market. Economies of scale
enable the financial investment needed to
adapt information systems to conform not
only to the standards but also to the global
requirements of regulators, under the pro-

vision that they may be global. But it also
reduces the strength of the standards and,
whereas in the past complying with stan-
dards might have been considered essen-
tial, increasingly compliance will be
considered a more basic requirement, as
illustrated in Figure 3. This will reinforce
competition and will apply downward
pressure on fees and prices for this part of
the service. Furthermore, it will reinforce
specialisation and functions considered to
be basic and standardised could be exter-
nalised to big players able to concentrate
on them or to a common mutual platform
that will play the role of utilities. T2S can
be seen as an illustration of this trend.

From a medium-term perspective,
many local settlement specificities will
remain in the T2S zone. From a long-term
perspective, these specificities could be
reduced leading to a fully harmonised set-
tlement service becoming progressively a
basic standardised service. Provided there is
a need to precisely manage settlement for
other reasons (eg liquidity management
and surrounding services) the temptation
could be to outsource this function more
largely or to keep it in-house and out-
source more complex functions, such as
custody, which require a specialist to deal
with them.

From this global perspective, the first
step towards competition of multiple play-
ers will lead to a step towards the consoli-
dation of the big players. In this
concentrated landscape, organisations will
need to be different and then develop
capacities to design service offerings
which are totally adapted to clients’ needs,
including high-quality treatment, effi-
ciency, better deadlines and personalised
services. Furthermore, the move to global-
isation is mainly driven by technical
aspects. Legal issues, reflecting core princi-
ples that may differ from one country to
another, are more difficult to harmonise.
From a cross-border perspective, the 
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protection of investors and potentially the
‘system’ are a priority in the case of the
insolvency of a major intermediary. But
segregation of assets, however this segrega-
tion is done, gives no protection if its
effect is not taken into account in an
insolvency procedure. Currently, recogni-
tion of the final investor’s full ownership
of his or her assets is subject to local juris-
diction. A more common sense arrange-
ment would be if an intermediary goes
bankrupt the assets are simply returned to
the original owner.

CONCLUSION
In this global landscape, the pressure to
industrialise back-office functions can be
summarised in a few words: do more,
safely and in less time. But this cannot be
achieved without a huge effort in terms of
automation, helped by the implementation
of standards. It also poses challenging
questions for the management of human
resources to find, train and keep on board

high-quality staff including specialists able
to adapt themselves to a changing envi-
ronment. Returning to our earlier story,
by the beginning of the 21st century the
young needlewoman would certainly have
become an expert specialist in the settle-
ment or custody function with a very
high-level knowledge of tools, standards
and local specificities of the geographic
zone in which she deals. In the morning,
she would have a coffee with the former
armoured truck driver who would have
now become a qualified IT specialist able
to maintain or adapt the information
system of the bank to comply with stan-
dards, regulation requirements and client
specificities. They could speak about the
arrival of a new client for whom the prod-
uct management team had defined a dedi-
cated service to meet his needs, and
reminisce about the time when there were
so many custodians that failed to be differ-
ent in a world pushing for standardisation.

� Pierre Colladon, 2015

Page 195

Colladon

Colladon:JSC page.qxd  26/03/2015  11:57  Page 195



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue true
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /Bembo
    /Bembo-Bold
    /Bembo-BoldItalic
    /Bembo-Italic
    /GillSans
    /GillSans-Bold
    /GillSans-BoldItalic
    /GillSans-Italic
    /GillSans-Light
    /GillSans-LightItalic
    /HelveticaCyr-Upright
    /HelveticaNeue-Black
    /HelveticaNeue-Bold
    /HelveticaNeue-BoldCond
    /HelveticaNeue-BoldItalic
    /HelveticaNeue-Italic
    /HelveticaNeue-Light
    /HelveticaNeue-LightItalic
    /HelveticaNeue-Roman
    /LinotypeEuroFontGtoP
    /LucidaMath-Italic
    /LucidaMath-Symbol
    /MathematicalPi-Five
    /MathematicalPi-Four
    /MathematicalPi-One
    /MathematicalPi-Six
    /MathematicalPi-Three
    /MathematicalPi-Two
    /TimesTen-Italic
    /TimesTen-Roman
    /Univers
    /Universal-NewswithCommPi
    /Univers-Black
    /Univers-BlackOblique
    /Univers-Bold
    /Univers-BoldItalic
    /Univers-BoldOblique
    /Univers-Light
    /Univers-LightOblique
    /Univers-Medium
    /Univers-MediumItalic
    /Univers-Oblique
    /ZapfDingbats
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


