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Abstract
The 10th annual International Conference of Students of Systematic Musicology (SysMus) took place on September 13–
15, 2017, at Queen Mary University of London (UoL). The SysMus series has established itself as an international, student-
run conference series aimed at introducing graduate students to networking and discussing their work in an academic
conference environment. The term “Systematic Musicology,” first coined by Guido Adler (1885), nowadays covers a wide
range of systematic or empirical approaches to theoretical, psychological, neuroscientific, ethnographic, and computa-
tional methodologies in music research. Presentations for SysMus17 focused on three central topics in relation to music:
cognition and neuroscience, computation, and health and well-being. Each of these topics was the subject of workshops as
well as keynotes by Prof. Lauren Stewart (Goldsmiths University of London and Music in the Brain Centre, Aarhus
University), Prof. Elaine Chew and Dr. Marcus Pearce (both Queen Mary UoL), Dr. Daniel Müllensiefen (Goldsmiths
UoL), and Prof. Aaron Williamon (Royal College of Music). Further presentations addressed issues relating to harmony
and rhythm, musicians and performance, music and emotion, and sociology of music. This year’s conference brought
together early-career researchers from the fields of musicology, psychology, and medicine, allowing them to socialize,
share their work, and gain insight into interdisciplinary approaches to their subjects. SysMus17 was organized by students
at Queen Mary’s Music Cognition Lab and was particularly marked by the series’ 10th anniversary, the live streaming of all
presentations via social media, and a carbon-offsetting Green Initiative. The proceedings of SysMus17 will be available on
demand from the conference website (www.sysmus17.qmul.ac.uk) and the videos will be made available for public access.
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Introduction

The International Conference of Students of Systematic

Musicology (SysMus17) was hosted by Queen Mary Uni-

versity of London (UoL) from September 13 to 15 and

marked the 10th anniversary of the annual SysMus, follow-

ing last year’s conference at the University of Jyväskylä,

Finland.

This year’s event, organized by students at Queen

Mary’s Music Cognition Lab, focused on topics surround-

ing the central themes of music cognition and neuroscience,

computational musicology, and musicians’ health and well-

being. Each theme was the focus of one of the three keynote

presentations held by five prominent speakers: Prof. Lauren

Stewart (Goldsmiths University of London and Music in

the Brain Centre, Aarhus University), Prof. Elaine Chew

and Dr. Marcus Pearce (both Queen Mary UoL), Dr. Daniel

Müllensiefen (Goldsmiths UoL), and Prof. Aaron Wil-

liamon (Royal College of Music). The three core themes
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were further supported through workshops on conducting

music and health research, approaching literature reviews

systematically, and using Electroencephalogram (EEG)

and Musical Instrument Digital interface (MIDI) technolo-

gies for assessing the neural bases of musical performance.

Special guest Manuela M. Marin, one of the co-founders

of the SysMus series, introduced the event and elaborated

on SysMus’s concept as an international, annual, student-

run conference aimed at introducing graduate students to

networking and discussing their work in an academic con-

ference environment. In her talk, Ms. Marin also outlined

the term “Systematic Musicology” as a historic concept

initially defined by Guido Adler (1885), which nowadays

encompasses systematic or empirical approaches to theore-

tical, psychological, neuroscientific, ethnographic, and

computational methodologies in music research. As a

result, the SysMus conferences showcase a number of

diverse approaches and methods, allowing students to gain

insight into fields beyond the scope of their own research

and make contact with peers from those areas.

SysMus17 was particularly noticeable in its diversity,

as the audience included not just musicologists but also

students from the areas of psychology, computing, and

medicine. Musically, too, the focus often went beyond

traditional topics in Western classical music, with presen-

tations highlighting features from traditional South

Indian, Indian classical, Chinese, groove, and jazz music

as well as musical and cultural aspects from Peru, Camer-

oon, and Sri Lanka. As such, this wealth of cultural and

methodological approaches made SysMus17 a challen-

ging and rewarding experience, sparking a lively

exchange of ideas among attendees.

The conference was also the first of the series to fully

embrace digital possibilities by making extensive use of

online resources and social media, allowing digital presen-

tations and Q&As via teleconferencing and video, and live

streaming every presentation via its Facebook group. The

resulting videos will be made available online and also

edited into a showreel for future use. All this was made

possible by the generosity of the conference’s sponsors:

Queen Mary UoL, ESRC, ESCOM, and SEMPRE.

Cognition and neuroscience

As might be expected from a conference of this nature, a

prominent topic in presentations across all three days was

the cognitive and neurological processing of music, which

was linked to fields as diverse as literacy, amusia, ear-

worms, language, education and training methods,

infancy learning, music appreciation, time flow, and

expectation in music.

The first academic presentation of the conference, Prof.

Lauren Stewart’s enlightening keynote entitled “Music of

the Hemispheres,” set much of the tone by linking neuro-

logical and cognitive research to literacy, amusia, and ear-

worms. Prof. Stewart used the talk to introduce the

audience to some key projects from across her career,

explaining each project in turn and describing how it would

shape the wider trajectory of her research. Starting with her

early work, she described how her PhD project was con-

cerned with tracking cognitive changes during the acquisi-

tion of musical literacy, involving the charting of changes

in the brains of participants as they learned to read and play

music over a number of weeks.

This project led to her later work on amusia, during

which she was able to place an online test for amusia on

a British Broadcasting Corporation (BBC) news website

that remarkably generated data from over a hundred thou-

sand participants, allowing her to reach the small popula-

tion of amusics. Working from this huge data set, Prof.

Stewart was able to show that amusics’ deficiencies in

retaining musical information are similarly present for

experiences outside the musical domain, such as pitch pat-

terns in speech, and that while amusics have problems

explicitly processing musical statistical irregularities, they

are able to process them at the implicit level.

When her focus shifted to involuntary musical imagery

(INMI, more commonly known as “earworms”), a second

collaboration with the BBC would once again generate a

large amount of data. Insights gained from this wealth of

information allowed Prof. Stewart to demonstrate that

INMI occurs more frequently in individuals with a music

background and that individuals experiencing the phenom-

enon frequently recall their earworm’s tempo with remark-

able accuracy, eventually leading her to investigate the

phenomena in relation to mental homeostasis, mind-

wandering, and differing states of alertness. She finished

her presentation by highlighting the importance for young

researchers to collaborate with media organizations, stres-

sing that her collaborations with the BBC strongly bene-

fitted her own research career, as they allowed her to gain

access to mass data not just once, but twice.

Several other presentations connected issues of musico-

logical concern to cognition and neurology as the confer-

ence progressed. This included linking music to language

processing, such as in Miriam Tenderini’s talk on how

bilinguals’ first language exerts a more powerful affective

priming effect than the second when coupling emotion

words with music, or in Miriam Drakoulaki’s poster on

linking linguistic and semantic grammatical judgments to

musical cadences.

A widely referenced topic was that of the way cognitive

processes underpin musical learning, including in Lucianna

Hammond’s talk on applying real-time video feedback to

piano studies and Suzanne Ross’s presentation on the dif-

ferences between learning an instrument with and without

auditory feedback. The educational theme continued in

presentations on infancy learning, as Sinead Rocha

explained her project on infants’ spontaneous motor beha-

vior and how it may be linked to spontaneous motor tempo

induced by parental height and walking rhythm, while

Lotte Armbrüster examined a possible relationship
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between melodic intervals in babies’ cries and auditory

feedback in the womb.

Neurology and cognition were also linked to more clas-

sic issues of musicological concern, such as in Stefanie

Bräuml’s poster on applying the emerging and still contro-

versial field of neuroaesthetics to music appreciation, or in

Theresa Schallmoser’s poster on the role of familiarity and

tempo in assessing time flow in music, as well as in Hayley

Trower’s talk on applying zygonic theory to listeners’ feed-

back on musical expectancy for repeated stimuli.

Music and health

The topic of music and health, a central theme across the

entire conference, was represented in terms of musicians’

health and well-being as well as in a therapeutic context. It

also was the focus of the keynote presentation by Prof.

Aaron Williamon, in which he outlined the ongoing four

year, cross-conservatoire project Musical Impact that aims

to enhance UK musicians’ health and well-being. Musical

Impact encompasses three main strands of research: a long-

itudinal study of the psychological and physical health of

musicians in the UK, an exploration of the demands placed

on performing musicians, and the study and development

of health promotion for both music professionals and

students.

Prof. Williamon began by outlining some disturbing

background figures, quoting that 70–85% of music students

report suffering from playing-related injuries (a rate even

higher than the reported 70% for American football play-

ers), while 15–25% report experiencing debilitating anxi-

ety. From his own research, Williamon reported that music

students scored lower on stress management and coping

skills than the general population and scored highly on

levels of perfectionism. However, this was countered by

findings that music students reported higher levels of

overall well-being than the general population, scoring

more highly on associating meaningfulness with their

lives, although not scoring higher on happiness. Prof. Wil-

liamon suggested that while being a music conservatoire

student may be linked to a unique set of stressors, playing

music every day might add a deep sense of meaning to

students’ lives.

The Musical Impact project also included physical fit-

ness screenings for musicians, which found that while

musicians tended to exceed government recommendations

for physical activity and scored highly for cardiovascular

fitness, they scored very low on tests of core strength and

flexibility. While Prof. Williamon currently could not offer

any explanation for why musicians demonstrate higher car-

diovascular fitness (although breathing techniques and per-

forming in standing or stressful positions come to mind as

possible avenues for research), the reported low levels of

core strength and flexibility may be related to common

complaints among musicians of neck and lower back pain.

Arguing that looking after UK musicians’ well-being is

equivalent to looking after the cultural well-being of the

country, Prof. Williamon highlighted the need for specia-

lized guidelines and more support for performing musi-

cians. This need is addressed by one of the consequences

of the Musical Impact program, the Healthy Conservatoires

Network, which brings together departments within con-

servatories as well as entire institutions to share best prac-

tices and create a discussion forum.

The topic of musicians’ health and well-being was con-

tinued in several poster presentations and a paper. Raluca

Matei’s paper presentation entitled A Health Course for

Music Students: Design, Implementation, and Evaluation

discussed a new undergraduate module in health promo-

tion at the Royal Northern College of Music, which

included raising awareness of specific health-related vul-

nerabilities of musicians and offering a toolbox of coping

strategies. Although qualitative evaluation of the course is

still underway, quantitative analysis of questionnaires

showed that participating students came away with an

increased perceived knowledge and awareness of relevant

topics, though causality was not inferred due to the lack of

a control group. Poster presentations addressing musi-

cians’ health and well-being included Álvaro Chang-Ara-

na’s factorial analysis of the Kenny Music Performance

Anxiety Inventory (Kenny, Davis, & Oates, 2004) in a

Peruvian sample, as well as Anthea Cottee’s study of the

mindfulness-acceptance-commitment (Gardner & Moore,

2004) approach as an intervention for music performance

anxiety.

The therapeutic application of music was another topic

covered from several angles. Dr. Dawn Rose presented a

paper investigating the underlying mechanisms and indi-

vidual differences behind music- and dance-based inter-

ventions for people with Parkinson’s disease by exploring

the efficacy of various modalities and tempi of sensorimo-

tor synchronization as well as the varying levels of musical

experience of patients. Of particular note was the use of

the stomp box as a tool for measuring synchronization,

which allowed participants to tap with their feet rather

than their fingers, creating a more manageable, natural

task for some Parkinson’s sufferers. In addition, Michelle

Ullor’s poster presentation explored whether people could

be trained to use musical imagery as a therapeutic inter-

vention for anxiety, while a workshop designed by Katie

Rose Sanfilippo and Dr. Neta Spiro explored some of the

practicalities and methodological challenges facing music

and health research.

Computational musicology

In addition to music and health and music cognition, com-

putational musicology was one of the three core topics of

this year’s SysMus. A panel discussion with Dr. Daniel

Müllensiefen, Dr. Marcus Pearce, and Prof. Elaine Chew

allowed each speaker to give an overview of their career
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and their computational approaches to musical problems,

before discussing the impact of computing on future

music research.

Dr. Müllensiefen focused on computational feature

modeling, outlining his work on defining formulas for

music with specific perceptual attributes—for example, a

formula to determine the likelihood that listening to a piece

of music will result in an earworm. Using his earlier algo-

rithms that can classify songs based on their musical

features, many of which are part of his open source tool-

box FANTASTIC (Müllensiefen, 2009), Dr. Müllensiefen

was able to develop his earworm formula by extracting

features from songs that were reported often as earworms,

while controlling for their popularity by comparing them

with similarly successful songs that had not been reported

as earworms.

A different approach to computing was offered by Dr.

Marcus Pearce, whose work aims to model human predic-

tion of stimuli through computational modeling. Dr.

Pearce discussed his development of the software Infor-

mation Dynamics of Music (IDyOM) (Pearce, 2005),

which uses statistical learning and probabilistic prediction

to model human expectations of musical structure, but

also considers enculturation effects of musical expecta-

tions. Although, as Dr. Pearce pointed out, many psycho-

logical processes underpin probabilistic prediction in

humans, statistical learning is likely to help listeners

develop probabilistic cognitive models.

Finally, Prof. Elaine Chew discussed her approach to

computational thinking and introduced some of the soft-

ware models she designed. She explained the concepts

behind some of her work, including VoSA (Chew & Wu,

2004), a musical voice separation algorithm that is based

on principles of human auditory streaming, and the Spiral

Array Model (Chew, 2000), which identifies the key of a

given piece of music using 3-D spatial reasoning in real

time. As Prof. Chew pointed out, rather than model human

thinking methods, her programs aim to maximize scalabil-

ity and simplicity in order to solve problems in the most

accurate and efficient way, producing processes that are

similar to those of human thinking in outcome but not in

method.

Finally, the panel discussion among all three eminent

academics ended with a conversation about the future of

computational research in music. The panel highlighted the

advantages of computational thinking and stressed the use-

fulness of investing in computer programming skills for

young academics, while reminding everyone present that

it is never too late to start learning computing. The panel

also emphasized that systematic musicology is a multifaceted

field and that collaboration with researchers from different

areas of expertise is often an important step toward learning

new skills. In addition, it was posited that those who are new

to computational techniques may find that the process of

learning computing helps with finding new approaches to

problem-solving in general.

Harmony and rhythm

The conference also featured a number of systematic exam-

inations of a more historical and theoretical approach.

Twentieth-century composition technique was the focus

of both John Chun-fai Lam’s work, which assessed the use

of the anhemitonic pentatonic as a Chinese scale (“gamme

chinoise”) in works by Ravel, Schmitt, and Stravinsky, and

of Josh Bamford’s highly entertaining virtual presentation,

which focused on how listeners perceive serialist composi-

tions to be more “random” than truly random computer-

generated music. Harmony was similarly scrutinized by

Konstantinos Giannos, who applied the concept of a Gen-

eral Chord Type to nontonal contexts in order to shed light

on chord encoding and root finding, while Jaco Meyer

tested Larson’s theory of musical forces (Larson, 2012)

by applying it to Debussy’s Syrinx.

Another popular topic area included the physiological

and psychological aspects of rhythm perception. Interest-

ingly, a distinct ethnomusicological focus on cross-cultural

exchange was recognisable in several of the relevant pre-

sentations, such as in Gesine Wermke’s poster on how

Cameroonian Nso children performed sensorimotor syn-

chronization tasks to typical Western rhythms, or in Jay

Appaji’s poster on Western listeners’ recall ability for

South Indian percussion rhythms. Rhythm’s ability to

induce movement was examined in Jan Stupacher’s very

engaging presentation, which had the audience grooving in

their seats and focused on using near-infrared spectroscopy

to measure physiological responses in reaction to low- and

high-groove music. Movement’s ability to induce rhythm,

on the other hand, was central to Juhn Nam’s talk on how

conductors frequently condense a passage from Beetho-

ven’s Symphony No. 7 from triple to duple meter, as well

as in Robyn Moran’s poster on her computer-designed tap-

ping test modeled on Iversen and Patel’s Beat Alignment

Test (Iversen & Patel, 2008).

Musicians and performance

In contrast to peering into musical experiences from the

viewpoint of fields such as cognition, analysis, or health,

several projects also dealt directly with the experiences of

performing musicians. Keith Philips’ work on strategies in

jazz improvisation used video-stimulated recall to capture

comments from musicians on their own recent improvisa-

tions, complementing cognitive approaches to the issue

with qualitative feedback. Jasmine Tan took a more phy-

siological route, measuring heartbeat-evoked potential in

performers in different states of musical flow, and found

that flow is likely linked to heightened interoception (sen-

sitivity toward one’s internal body signals). Sensitivity to

movement was the focus of Georgios Diapoulis’ work,

who used motion capture techniques to track expressive

movements in two violinists playing together, in order to

identify relevant kinematic characteristics for future
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research. Movement was also the theme of the so-called

TeXpo exhibition, where conference visitors could try out

instruments designed for people with severe disabilities

and talk to the instrument builders about their designs and

intended applications.

Music and emotion

Closely linked to health aspects, music and emotion was

another topic explored by various poster presentations,

such as Chloe McGregor’s work on exploring the auditory

perceptual abilities that may be involved in a person’s abil-

ity to discriminate between different emotions in music. A

study presented by Emma Allingham and Anna Czepiel

took a more harmony-specific route, exploring the acoustic

features and perceived emotional changes that occur in one

musician’s playing as the tonal context shifts from major to

minor. Other projects related to emotion took more classic

psychological approaches, such as Scott Bannister’s quali-

tative study on responses associated with experiences of

musical chills, Landon Peck’s psychometric assessments

of experiences of musical awe, and Makarand Velankar’s

quantitative study of listener responses to perceived emo-

tion in Indian Classical Raga music.

Sociology of music

With many systematic research techniques originating in

the social sciences, it wasn’t entirely surprising that the

study of music as a social phenomenon should feature

heavily at SysMus. A broad range of topics was explored

from a variety of methods and angles, serving to pave the

way for future research into how people interact with and

take meaning from music in a social context.

While Daniel Fiedler presented on the trajectory of ado-

lescents’ musical development and factors contributing to

how interest in music as a school subject has declined over

the years, Katharina Schäfer discussed her work on how

music can act as a substitute for social interaction by

reminding us of past life events, people, and emotions,

much in the same way as TV and literature can do. In

addition, Pablo-Mendoza Halliday offered a philosophical

perspective on how to define musical genre, concluding

that the concept of genre encompasses social constructs,

cognitive appraisals, and musical properties. Ekaterina

Pavlova explored the use of madness as a commercially

successful trope in the music industry, considering mad-

ness as a fluid social construct with gender implications.

Furthermore, poster presentations exploring the sociology

of music included a study of mobile listening habits and

their relation to traffic safety (Eva Shurig), an analysis of

the contribution of music videos to young people’s listen-

ing experiences (Johanna Wilson), and an examination of

how sociocultural identity contributes to musical distaste

(Elizabeth Kunde and Kate Leonard).

Closing remarks

As emphasized in the event’s closing remarks, given by the

authors, this year’s conference reflected the diversity of the

field of musicology and highlighted how collaborating

across disciplines and gaining a wider view of fields and

methodologies can help create more efficient research

designs. In addition, the SysMus conference series offers

an invaluable platform for young researchers to learn from

each other, form important working relationships with

peers, and hone their presentation skills. Since this year

marked the 10th birthday of SysMus, the atmosphere was

particularly special, underlined by the end-of-conference

birthday party which gave attendees the chance to unwind,

perform music together, and reflect on how the conference

series has brought people together over the years.

Of particular note at the conference this year, in addition

to the live streaming of presentations and video conferen-

cing, was the Green Initiative, which aimed to make the

conference as environmentally friendly as possible by

minimizing paper usage through digital technology and

offsetting carbon emissions entailed by the attendees’

travel. In addition, awards sponsored by ESCOM were

given to Sinead Rocha for the best presentation and Josh

Bamford for the best video presentation. Proceedings for

SysMus17 will be available on demand from the confer-

ence website www.sysmus17.qmul.ac.uk.

Next year’s conference, SysMus18, will take place from

June 6 to 8, 2018, at the Centre for Studies on Musical

Gesture and Expression at the Federal University of Minas

Gerais (UFMG) and at the State University of Minas Gerais

(UEMG) in Belo Horizonte, Brazil, under the joint super-

vision of Prof. Dr. Maurı́cio Loureiro (UFMG) and Prof.

Dr. Luiz Naveda (UEMG). It will be the first SysMus con-

ference to be held in Latin America. More information is

available at www.musica.ufmg.br/sysmus2018.
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Müllensiefen, D. (2009). FANTASTIC: Feature analysis

technology accessing statistics (in a Corpus) (Technical

Report v. 1.5). London, England: Goldsmiths, University

of London. Retrieved from http://www.doc.gold.ac.uk/

isms/m4s/

Pearce, M. T. (2005). The construction and evaluation of statis-

tical models of melodic structure in music perception and

composition. Unpublished doctoral dissertation, City Univer-

sity London.

6 Music & Science

http://www.doc.gold.ac.uk/isms/m4s/
http://www.doc.gold.ac.uk/isms/m4s/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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 [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


