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Al and Digital Innovation for Resolving Societal Challenges

Hitachi Al Technology/Planning

Optimization Service

Achieving DX of Planning Operations with Integration of Digital
Technology and Design-based Approaches

Driven by the labor shortages of recent years caused by a shrinking working-age popula-
tion, companies are finding it increasingly necessary to adopt highly efficient working
practices based on advanced digital technologies. Planning work, meanwhile, combines
tacit knowledge derived from know-how and intuition with large numbers of complex
constraints in order to devise optimal plans. As a result, it suffers from an over-reliance
on specific individuals, with only a small number of experienced staff able to produce
such plans, and also from the difficult nature of the work that makes it hard to com-
puterize using conventional techniques. In response, Hitachi is seeking to resolve these
problems using Hitachi Al Technology/Planning Optimization Service, a proprietary Al
that combines machine learning with mathematical optimization.

Satoru Tsunoda
Tatsuhiro Sato, Ph.D.
Kazuya Kawakami
Tomohiro Hanai

1. Introduction

'The aging of experienced staff has accelerated in recent
years who have supported our society on the manufactur-
ing frontline. The skills and expertise possessed by these
people are often difficult to pass on, being in the form
of tacit knowledge. As well as having an aging industrial
workforce, Japan in particular is also concerned about a
severe shortage of younger workers able to take their place.
Planning work is no exception to this trend. As planning
involves deciding how companies can make the best use of
finite resources (people, material, and money), work that
by its nature is highly reliant on the individuals who do it,
the shortage of experienced staff in this role is becoming
an ever more serious problem. Meanwhile, there is a grow-
ing need for digital transformation (DX), meaning the use

of digital technologies to transform companies and their
business practices in ways that will sustain and improve key
performance indicators (KPIs) such as the productivity and
profitability of their operations.

This article presents an overview of Hitachi Al
Technology/Planning Optimization Service, an optimi-
zation solution for the DX of planning work that uses a
design-based approach together with proprietary artificial
intelligence (AI).

2. Hitachi’s Work on Planning
Optimization and
the Associated Challenges

Planning generally refers to making advance preparations
for some activity. It is about deciding how to make the best
use of the finite resources (people, material, and money)
available in a company’s production, distribution, or sales



operations to achieve objectives such as targets for produc-
tion or sales volumes. This makes planning optimization
crucial, meaning getting the right arrangements in place
beforehand. Being a generic concept that does not belong
to any particular industry or field, the optimization of plan-
ning is something that is required across a wide range of
corporate activities (see Table 1).

As the scope of a company’s operations grows, so too
does the scale and complexity of its deployment of those
finite resources. As such, planning optimization will only
become more necessary and more important in the future.

Work on the DX of planning existed even before terms
like big data and Al came to prominence. The aim was
to reduce the workload of planners by automating their
work while also to deliver plans that were able to achieve
their objectives at a high level. The main techniques used
to achieve this came under the general category of math-
ematical optimization. That is, decision-making based on
a plan’s constraints (things like process times in the case
of production planning) and its targets (such as monthly
production) can be modeled as an optimization problem for
which a solution can be obtained mathematically. As many
such methods are available, mathematical optimization can
automatically compute a plan with a high index value while
still satisfying the constraints.

Unfortunately, there are a number of obstacles in the way
of adopting planning optimization systems or services. The
greatest of these is the issue of how to leverage the expertise

Table 1 —Expanding Scope of Application of Planning Optimization

of experienced planners. It is not easy to identify all of the

factors that such expert planners consider when formulat-
ing their plans, nor to express these in a model, whether as

constraints or in other forms. Therefore, even if systems may
succeed in automating planning, the resulting plans will be

out of step with actual conditions and not able to be used in

practice. And this has been the reason why many planning
optimization projects have run into difficulties. The root of
the problem lies in the knowledge acquisition paradox™,
whereby the greater someone’s expertise in a particular field,
the less able they are to articulate the knowledge they use

to solve problems in that field. This is a significant obstacle

to progress on planning optimization.

In response, Hitachi supplies Hitachi Al Technology/
Planning Optimization Service as a means of achieving
planning optimization in ways that are of genuine use
in companies’ activities and operations. The next section
describes this service.

3. Hitachi Al Technology/Planning
Optimization Service

'The Hitachi Al Technology/Planning Optimization Service
enables the optimization and DX of planning work, using
a “digital and design” approach to solving the problem of
how to incorporate the expertise of experienced planners
mentioned above®. Here, “digital” refers to Hitachi Al
Technology/Machine Learning Constraint Programming

There is a need to optimize plans to make the most of the available resources (people, material, and money). Given that it spans so many different areas
of corporate activity, the ability to do this will only become more important and sought after in the future.

Field Transportation Industry D'SFnbUt'?n’ Infrastructure Finance Telecommunications | Healthcare
retail, services and energy
« Traffic « Production « Distribution « Control and « Accounting « Control and « Medical
management management management management |« Customer management of care and
(cars, buses, (MES, ERP) « Warehouse of electricity channels (over- communication diagnosis
Potential trains, aircraft) « Quality management and water the-counter, ATM, networks « Nursing
applications |« Equipment and management |« Promotion and | networks net banking) « Equipment operation
materials handling marketing « Equipment « Sales
+ Booking, ticketing « Sales operation « Investment
decisions
People Optimal staffing, work rotation (regular, daily, irregular)
« Eliminating « Efficient « Efficient « Efficient + More efficient cash | « Efficient location of | « Optimal
congestion production delivery electricity replenishment telecommunications | operation
« Efficient operation | « Optimal + Inventory and water (ATMs) equipment and
~ « Energy efficiency operation minimization distribution « Maintenance cost control of
ﬁ « Rapid recovery and control « Optimal reduction diagnostic
,g Materials | from problems of production operation equipment
3 and tasks | « Maintenance cost lines and control of
e reduction « Maintenance equipment
= cost reduction « Rapid recovery
-é « Procurement from problems
cost reduction +» Maintenance
cost reduction
« Freight « Dynamic « Portfolio « Billing system design
Money optimization pricing (hotels, optimization
etc.)

MES: manufacturing execution system ERP: enterprise resources planning ATM: automated teller machine
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(MLCP), Hitachi’s proprietary planning engine that com-
bines Al machine learning with mathematical optimization.
'The service provides more than just the use of mathematical

optimization to devise a plan that satisfies the constraints,
and it also provides further optimized plans by applying
machine learning to historic planning data to determine

how experienced planners deliberately relax certain con-
straints®. One example of this relaxation of constraints

relates to the knapsack problem, which seeks to determine

the most valuable mix of objects that can be placed in a

knapsack without exceeding its weight and space constraints.
By definition of the optimization problem, weight is a con-
straint that must be satisfied no matter what, whereas in

practice it is not as if a knapsack will fall apart the moment
its maximum carrying weight is exceeded. Assuming there

are situations where relaxing the weight limit by just 1 kg
will allow the addition of another item of value, and if there

are instances of experienced planners having done this in

the past, it is possible to produce plans with more value in

which the weight limit is relaxed by 1 kg, even though this

is not something that is safe to do on a regular basis.

'The “design”side of “digital and design”refers to how the
team of specialists uses a design-based approach to under-
standing the customer’s business processes. It involves
the team of data scientists and other specialists leveraging
their skills in interviewing and ethnography to dig into how
the customer performs the work in question, including the
extraction of undocumented constraints, and at the same
time the analysis of historic data extracts and models the
planning practices. Combining these approaches, the ser-
vice enables the formulation of optimal plans by extracting
practices of which the experienced planning staft are not
consciously aware as well as constraints that in the past
have been overlooked and incorporating these findings into
the planning engine. Moreover, once it becomes part of
the customer’s planning operations, the planning engine is
able to adapt to changes in the business as it is continually

Figure 1— Digital and Design Approach

updated through the feedback of actual planning perfor-
mance (see Figure 1).

Hitachi Al Technology/MLCP is a core component of
this service and the following is a review of its functions
and features (see Figure 2). In broad terms, Hitachi Al
Technology/MLCP is made up of a mathematical optimiza-
tion engine and a machine learning system. The mathematical
optimization engine in turn features a constraint program-
ming function for generating plans that satisfy a variety of
different constraints while also considering other relevant
issues, and an optimization engine for generating plans that
maximize specific performance indicators. Machine learning,
meanwhile, generates flexible plans by learning the practices
of experienced planners, such as the practice described above
of relaxing particular constraints. Because the data layouts
for the inputs and outputs of these functions are defined
to suit how the customer goes about planning, and because
attention is paid during system implementation to how this
data relates to the various constraints, use of Hitachi Al
Technology/MLCP is not restricted to particular types of
planning or customer industries.

One of the product features is the ability to handle a
number of different types of optimization problem. In
practice, the planning done by companies often involves a
number of different optimization problems, which in some
cases need to be solved in combination, rather than a single
optimization problem. Planning the optimal mix of goods
to transport and then the optimal route by which to trans-
port them, for example, requires two separate optimizations
in the form of a knapsack problem and a travelling salesman
problem respectively. Existing systems and optimization
packages are often ill-suited to such applications because
they are designed for use on one particular type of planning
or optimization only. Hitachi, in contrast, is able to offer
optimal planning even for such complex applications thanks
to ongoing functional enhancements that have expanded
the range of optimization problems able to be handled.

A design-based approach is used to obtain a comprehensive understanding of the customer’s operations and extract undocumented constraints, and
this is combined with the analysis of historic customer data to identify their planning practices. Incorporating these findings into the planning engine

enables the formulation of optimal plans.
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Figure 2— Overview of Hitachi Al Technology/MLCP
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Hitachi Al Technology/MLCP is a proprietary Hitachi technique for constraint programming that integrates Al with mathematical optimization to generate
optimal plans from past planning data and through an understanding of the process.
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4. Application Example
for Industrial Field

This section describes the use of Hitachi Al Technology/
Planning Optimization Service in a collaborative creation
project with Kao Corporation to automate the planning of
store support visits®.

Kao Corporation has approximately 2,000 sales staff who
travel around retailers in Japan to help improve in-store
operations, including advising on merchandising, assisting
with store upgrades, and displaying goods in new stores.
The existing practice was for the company’s planning staff
to schedule these store visits for each of the roughly 60
different sales areas by means of a time-consuming manual
process that drew on their past experience and took a variety
of different constraints into account. These included the
retailer’s date and other preferences, staff working hours
and work plans, skills and aptitudes, and the travel times
between the traveler’s home and the stores to be visited.

In response, a project set about using the Hitachi Al
Technology/Planning Optimization Service to automate
planning with the aims of reducing the time and cost of
planning while also smoothing the workload and improving
the efficiency of retailer support work (see Figure 3).

Through an analysis of historic planning data and by
utilizing the design-based approach to interviewing plan-
ners, the project visualized the sequence of steps involved
in preparing visit schedules and extracted the relevant con-
straints and performance indicators. The visualized data
was then used as a basis for determining the intentions of

planners and which factors they consider important so as
to document the tacit rules involved and to incorporate this
knowledge into the constraints and performance indicators.
In prioritizing and balancing these different factors, the
project took account of a mix of considerations, encom-
passing the views of experienced planners, the KPIs that
Kao Corporation wanted to focus on in the future, and
the planning practices found in historic data. Moreover,
the application of machine learning to past plans meant
that the plans produced by the system also made use of
tacit knowledge, such as which sales staff are best suited to
visiting particular stores.

It is anticipated that this project will halve the tens of
thousands of hours that are spent each year on scheduling
and that it will free up planners who are also skilled sales
staff to do more creative work. Benefits are also expected
from the smoothing of workloads across different sales areas
as the ability of the mathematical optimization engine to
consider a wider geographical area than was the practice
when using human planners means it can schedule visits
across adjacent sales areas.

5. Conclusions

This article has reviewed work on planning optimiza-
tion and the challenges that have arisen, describing the
Hitachi Al Technology/Planning Optimization Service
that Hitachi supplies to address these challenges together
with an example of its use in industry fields.
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Figure 3— Collaborative Creation Project with Kao Corporation to Plan Store Support Visits

The existing practice involved a time-consuming manual process in which company planning staff drew on their experience to schedule store visits. In
its place, the project set out to automate this scheduling process using Hitachi Al Technology/Planning Optimization Service.
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By leveraging capabilities that combine I'T, operational
technology (OT), and products, Hitachi uses Lumada to
supply total seamless solutions that deliver systemwide opti-
mization by linking workplaces together with management
and supply chains. The service described in this article is
one such example.

In the future, Hitachi intends to enhance social, envi-
ronmental, and economic value by deploying this service,
which has already proved itself in fields such as retailing and
manufacturing, to a wider range of industries in support of
customer digital transformation.

References

1) D.A Waterman, “A Guide to Expert Systems,” Addison-
Wesley, Boston (Sep. 1986).

2)  Hitachi, Ltd., “Hitachi Al Technology/MLCP Planning
Optimization Service” in Japanese, https://www.hitachi.
co.jp/products/it/industry/solution/mlcp/index.html

3) J.Zhengetal, “MLCP: A Framework Integrating with
Machine Learning and Optimization for Planning and
Scheduling in Manufacturing and Services,” Proceedings
of 2020 IEEE 15th International Conference of System of
Systems Engineering, pp. 123-128 (Jun. 2020).

4)  Minister of Economy, Trade and Industry, “Guidance for Data
Utilization” (Feb. 2021), https://www.meti.go.jp/english/
policy/economy/chizai/chiteki/pdf/21_0127b.pdf

5)  Hitachi News Release, “Kao Collaborates with Hitachi to
Automate Store Support Visit Planning to Enhance Sales
Floor Development" (Jul. 2021) in Japanese, https://www.
hitachi.co.jp/New/cnews/month/2021/07/0719.html

Authors

Satoru Tsunoda

Industrial IT Solution Department, Industrial
Manufacturing Solution Division, Industry &
Distribution Business Unit, Hitachi, Ltd. Current work
and research: Sales expansion and introduction of
Hitachi Al Technology/Planning Optimization Service.

Tatsuhiro Sato, Ph.D.

Lumada Data Science Laboratory, Hitachi, Ltd.
Current work and research: Development of DX
solutions utilizing Al and data science. Society
memberships: A Senior Member of the Institute of
Electrical Engineers of Japan (IEEJ) and a member of
the Operations Research Society of Japan (ORSJ).

Kazuya Kawakami

Lumada Data Science Laboratory, Hitachi, Ltd.
Current work and research: Development of DX
solutions utilizing Al and data science.

Tomohiro Hanai

Lumada Data Science Laboratory, Hitachi, Ltd.
Current work and research: Development of DX
solutions utilizing Al and data science. Society
memberships: The Information Processing Society of
Japan (IPSJ).





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /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 false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 144
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 144
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [144 144]
  /PageSize [612.000 792.000]
>> setpagedevice


