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Abstract. Advertisements are intensively presented on the usual TV programs worldwide. Recent
functional neuroimaging studies have begun to investigate how commercial brand information is
processed in the brain. While the role of prefrontal cortices is then highlighted in the generation of
appreciation for a brand, it is not really addressed the issue how this appreciation is spread across
different cultural models, i.e. across different Western and Eastern people. In this study we investigated
the cerebral activity of a group of Eastern people during the fruition of a Western and an Eastern
version of the same TV commercial related to very popular smartphone. We used EEG technologies
since it is now known that it is possible to investigate the activation of prefrontal cortex also by using
advanced processing techniques. By comparing the theta, alpha and heart rate activity of the population
investigate, we analysed the level of memorization, attention, pleasantness and emotion perceived.
Results present and increase of the pleasantness index and emotion perceived while watching particular
scenes of interest of the Eastern version of the commercial. These findings, focused on the prefrontal
cortex and obtained with EEG measurements, suggest that this kind of technology is able to track
variation of the cerebral activity related to cognitive and emotional processing across TV commercials.
Moreover, there is the possibility to investigate frame segments of particular interest for marketers that
could be properly adapted according to the cultural context in which the advertising campaign will be
promoted.

Keywords.‘ EEG; neuromarketing; memorization; attention; emotion.

1. Introduction

Advertisements are intensively presented on TV programs and magazines worldwide. Recent
functional neuroimaging studies have begun to investigate how commercial brand information is
processed in the brain [Deppe et al., 2005; Paulus and Frank, 2003]. Although the experimental designs
vary, each of these studies report activity in ventral and/or medial prefrontal cortex during the
contemplation or consumption of familiar brand-name products. Since lesion studies indicate
ventromedial prefrontal cortex (VMPC) is critically involved in emotion, emotional regulation and
decision-making [Koenigs and Tranel, 2007; Koenigs et al., 2007] ventromedial prefrontal activations
can be interpreted as evidence for emotion playing a pivotal role in brand preference [Deppe et al.,
2005; Paulus and Frank, 2003]. Psychological studies that document the use of emotional appeal in
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advertisements further support the significance of emotion in brand preference formation [Anderson et
al., 2005].

Nowadays, researchers are attempting to investigate the signs of the brain activity correlated with
an increase of attention, memory and emotional engagement during the observation of commercial
advertisements [Vecchiato et al., 2010; Langleben et al., 2009]. In fact, indirect variables of emotional
processing could be gathered by tracking variations of the activity of specific anatomical structures
linked to the emotional processing activity in humans, such as the pre- and frontal cortex (PFC and FC
respectively; [Davidson, 2004]). The PFC region is structurally and functionally heterogencous but its
role in the generation of the emotions is well recognized. Specifically, findings suggest that the left PFC
is an important brain area in a widespread circuit that mediates appetitive approach, while the right PFC
appears to form a major component of a neural circuit that instantiates defensive withdrawal [Davidson,
2004]. In addition it is very well know the role of the frontal areas in cognitive processes such as
memory and attention in complex tasks [Werkle-Bergner et al., 2006; Klimesch, 1999]. Moreover, by
monitoring autonomic activity such as the heart rate (HR) it is possible to assess the emotional state of
the subject. In fact, the link between the heart rate and emotions has been already suggested [Montano
et al., 2009].

While the role of prefrontal cortices is then highlighted in the generation of appreciation for a
brand, it is not really addressed the issue how this appreciation is spread across different cultural
models, i.e. across different Western and Eastern people. In fact, it is well known as different cultural
model in Western and Oriental culture leads to different appraisal of the same experience or situation.
Hence, it is of value to understand if people educated in different culture could differently react to the
same advertisement from a cerebral point of view.

In this scenario, our purpose is to investigate the modulation of the Global Field Power (GFP) of
the EEG rhythms elicited in the FC and PFC during the observation of commercial advertisements. In
particular, the aim of the present study is to analyze the level of memorization, attention and emotion
perceived while Eastern subjects are watching an Eastern and a Western version of the same TV
commercial.

2. Material and Methods

2.1. Experimental design

Twenty healthy undergraduate students of the Hangzhou Dianzi University (Hangzhou, Zeijiang,
China) have been recruited for this experiment (age 22.95 + 1.09; ten males). The task consisted in
watching a ten minutes long documentary in which we inserted one advertising break, in the middle of
the movie, formed by six TV commercials as experimental stimuli. The advertisements selected are
related to three different international brands advertising sport equipment, hi-tech products and clothes,
respectively. For each brand we have chosen a western and an eastern version of the clip containing no
speech but advertising the item just by images and sounds. The reason why we made this decision lies
in obtaining marketing messages which are understandable by both eastern and western populations.
Randomization of the occurrence of the commercial videos within the documentary was made to
remove the factor “sequence” as possible confounding effect in the following analysis.

In the following we are going to compare the neurophysiological activity of experimental subjects
while watching two versions of a hi-tech advertisement. The plot of these two commercials is the same:
a father is far from home and celebrates his daughter by means of the advertised smartphone. Hence, it
has been possible to define, for both commercials, seven segments of interest defined as following:
Testimonial (comprising the whole ad except the exposition to the brand), Brand (exposition to the
brand), Dad (scenes in which the only father is presented), Mum + Daughter (both mother and daughter
are on the screen), Dad on smartphone (scenes in which the father is seen through the smartphone),
Mum + Daughter on smartphone (scenes in which both mother and daughter are seen through the
smartphone), Daughter (the only daughter appears on the TV screen). For each segment we compared
the mean cerebral and heart rate activity in both advertisements as illustrated in the following.

2.2. EEG recordings and signal processing

Informed consent was obtained from each subject after explanation of the study, which was
approved by the local institutional ethics committee.

All subjects were comfortably seated on a chair in front of a computer screen showing the
experimental stimulus. We collected the EEG activity at a sampling rate of 256 Hz while the
impedances kept below 5 kQ by means of the gUSBamp amplifier (g.Tec medical engineering GmbH).
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The montage we employed refers to the 10-10 International System with the following recording
channels: Fpz, AF3, AF4, F3, Fz, F4, T7, C3, Cz, C4, T8, P3, Pz, P4, Oz.

Raw EEG traces were first band pass filtered (hp=2 Hz; Ip=30 Hz) and the Independent Component
Analysis (ICA) was then applied to detect and remove components due to eye movements, blinks, and
muscular artefacts. The extra-cerebrally referred EEG signals have been transformed by means of the
Common Average Reference (CAR) and the Individual Alpha Frequency (IAF) has been calculated for
each subject in order to define the frequency bands of interest according to the method suggested in the
scientific literature [Klimesch, 1999]. In particular we defined the following three frequency band: theta
(IAF-6, IAF-4) i.e. theta ranges between IAF-6 and 1AF-4 Hz, lower alpha (IAF-4, IAF) and upper
alpha (IAF-2, IAF+2). EEG traces were then segmented to extract and analyse the cerebral activity
during the observation of TV commercials. Each EEG trace has been band pass filtered in order to
isolate the spectral components in the theta, lower alpha and upper alpha bands from the whole EEG
spectrum.

The filtered traces have been employed to calculate the Global Field Power [GFP; Lehmann and
Skrandies, 1980]. Since for the phenomena we would like to investigate a clear role of the frontal areas
have been depicted [Werkle-Bergner et al., 2006; Davidson, 2004; Klimesch, 1999] we used the frontal
electrodes to compute the GFP indexes used in the following of this study. In order to summarize the
properties of the cerebral activation for the analysed ads we used the theta, lower alpha and upper alpha
bands to define the Memorization, Attention and Pleasantness indexes, respectively [Vecchiato et al.,
2011, 2010; Werkle-Bergner et al., 2006; Davidson, 2004; Klimesch, 1999]. The filtered EEG traces
were subjected to the computation of the GFP by taking into account the signals coming from the
following frontal and prefrontal electrodes of the 10-10 International System: AF3, F3 to compute the
Memorization Index (MI); Fpz, AF3, F3, AF4, F4, Fz to calculate the Attention Index (Al);
homologous channels AF3, AF4, F3, F4 to evaluate the Pleasantness Index (PI). As to the Attention
Index, we reversed the GFP waveform in order to have the activity of de-synchronization pointing up.
As far as concern the Pleasantness Index, it has been defined by taking into account the frontal EEG
asymmetry’s theory by Davidson [2004] as already investigated in a previous study [Vecchiato et al.,
2011]. Hence, the formula defining the PI is the following:

PI = GFF;, — GFE, (1)

Where the GFF;, and GFE,,stand for the GFP calculated among right (AF4, F4) and left (AF3, F3)
electrodes, respectively. The GFP signals of each subject have been averaged to obtain a mean
waveform to be compared between the two commercials. Statistical analyses will be performed by using
t-test at p<0.05 after the execution of the Bonferroni correction for multiple test.

2.3. Autonomic recordings and signal processing

We recorded the electrical activity from the left wrist of all subjects in order to extract the heart rate
signal. The recorded signal has been processed in order to extract the peak-to-peak distance from the R-
waveform visible on the EKG signal. From this information we calculated the heart rate tachogram
(HR) by computing the reciprocal of the previously defined peak-to-peak distance. The HR signals of
each subject have been averaged to obtain a mean waveform to be compared between the two
commercials.

3. Results

In the present paragraph we are going to illustrate the results we achieved in the experiment
described above. The following figures show the values of MI, Al, PI and HR in the seven segments of
interest by comparing the Western and the Eastern version of the analyzed TV commercials.
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Figure 1. Figure presents the average values of GFP in the theta (Memorization Index, upper row) and lower
alpha band (Attention Index, lower row), respectively. Each column refers to a single segment of
interest showing the values of the cerebral variables for both Western (blue) and Eastern (red)
advertisement. No statistical difference among the experimental conditions.

Figure 1 presents the GFP values for the Memorization and the Attention Index for both advertisements.
The seven columns show the difference of the cerebral variables exist-ing between the two TV
commercials. For both Memorization and Attention Index it is possible to observe that each segment of
interest is characterized by the same average value of GFP. Overall, this result suggest that from a
cognitive point of view the two version of the advertisement elicit the same level of memorization and
attention in the population analyzed.

Figure 2 presents the GFP values for the Pleasantness Index and Hear Rate measurements for
both advertisements. The seven columns show the difference of the cerebral and autonomic variable
existing between the two TV commercials. As far as concern the Pleasantness Index, we observe that
the Western Ad is characterized by negative GFP values for all segments of interest. According to the
definition of the PI, such result means that the whole commercial is mostly perceived as unpleasant for
the population analyzed.
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Figure 2. Figure presents the average values of GFP for the Pleasantness Index (upper alpha, upper row) and
Heart Rate values (lower row). Each column refers to a single segment of interest showing the values
of the cerebral variables for both Western (blue) and Eastern (red) advertisement. The differences of
the Pleasantness Index are statistically significant for each segment except the Brand one (as the
symbol * indicates). The differences of the Heart Rate values are statistically significant for the Dad
and Mum + Daughter segments (as the symbol * indicates), with p<0.05.

Instead, the Eastern version of the ad is characterized by values of PI close to the zero and also positive
ones. Overall, by comparing the PI values of the two versions of the ad, we can observe that the Eastern
TV commercial is perceived more pleasant with respect to the Western one. The difference of the PI are
statistically significant in each segment of interest except for the Brand one, where on the screen is
presented the same logo for both advertisements. The level of statistical significance was taken as
p<0.05 after Bonferroni correction with respect to the number of test performed.

As far as concern the analysis of the Heart Rate, the two commercials present the same HR
values in almost all segments except for the two ones in which the only father appears on the screen and
the one in which both mother and daughter act. In both cases the HR values are higher for the Eastern
ad. This result suggest that these two segments of the Eastern ad have been perceived with a more
positive emotion with respect to the same scenes of the Western ad.
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4. Discussion

Results above presented highlight how a population of Eastern people differently react, from a
cerebral point of view, to the observation of an Eastern TV commercial with respect to a Western one
of the same item advertised. In particular from a cognitive perspective, we found out no difference in
the Memorization and Attention Index be-tween different scenes of interest of the two commercials.
However, significant differences appeared in the emotional variables. Both Pleasantness Index and
Heart Rate showed how the Eastern ad is perceived more pleasant [Montano et al., 2009] and with more
positive emotion [Vecchiato et al., 2011] with respect to the Western one. Present findings suggest how
Eastern population investigated is more attracted from actors and situations they perceive more familiar
with respect to ones presented in the Western version of the TV commercial analyzed. This could be of
help for marketers since it seems to be important to adapt the commercial campaign according to the
country in which it has to be promoted. Further analysis and experiments will be performed in order to
better investigate cultural difference and similarity between Eastern and Western population during the
fruition of TV commerecials.

Acknowledgements

The research has been partially supported by a grant of Ministero dell’Istruzione, dell’Universita e
della Ricerca, Direzione Generale per 1’Internazionalizzazione della Ricerca, in a bilateral project
between Italy and Hungary.

References

Anderson, S.J., Glantz., S., Ling, P. (2005). Emotions for sale: Cigarette advertising and women’s psychosocial needs. Tobacco
control, 14, 127-35

Davidson RJ. (2004) What does the prefrontal cortex "do" in affect: perspectives on frontal EEG asymmetry research. Biol
Psychol. 67(1-2):219-33.

Deppe, M., Schwindt, W., Kugel, H., Kenning, P. (2005). Nonlinear responses within the medial prefrontal cortex reveal when
specific implicit information influences economic decision-making. Journal of Neuroimaging, 15, 171-82.

Paulus M.P., Frank, L.R. (2003). Ventromedial prefrontal cortex activation is critical for preference judgments. Neuroreport, 14,
1311-15

Klimesch W., “EEG alpha and theta oscillations reflect cognitive and memory performance: a review and analysis,” Brain Res
Rev, vol. 29, no. 2, 1999, pp. 169-95.

Koenigs, M., Tranel, D. (2007). Irrational economic decision-making following ventromedial prefrontal damage: evidence from
the Ultimatum Game. Journal of Neuroscience, 27, 951-6.

Koenigs, M., Young, L., Adolphs, R., et al. (2007). Damage to the prefrontal cortex increases utilitarian moral judgments.
Nature, 446, 908—11.

Langleben DD, Loughead JW, Ruparel K, Hakun JG, Busch-Winokur S, Holloway MB, Strasser AA, Cappella JN, Lerman C.
(2009) Reduced prefrontal and temporal processing and recall of high "sensation value" ads. Neuroimage. 15;46(1):219-25.

Lehmann D. and W. Skrandies, Reference-free identification of components of checkerboard-evoked multichannel potential
fields, Electroencephalogr Clin Neurophysiol 48 (1980), pp. 609-621.

Montano N, Porta A, Cogliati C, Costantino G, Tobaldini E, Casali KR, Iellamo F. Heart rate variability explored in the
frequency domain: a tool to investigate the link between heart and behavior. Neurosci Biobehav Rev. 2009 Feb;33(2):71-80.

Vecchiato G, Toppi J, Astolfi L, De Vico Fallani F, Cincotti F, Mattia D, Bez F, Babiloni F.: Spectral EEG frontal asymmetries
correlate with the experienced pleasantness of TV commercial advertisements. Med Biol Eng Comput. 49(5):579-83. (2011).

Vecchiato G, Astolfi L, De Vico Fallani F, Cincotti F, Mattia D, Salinari S, Soranzo R, Babiloni F. (2010) Changes in brain
activity during the observation of TV commercials by using EEG, GSR and HR measurements.Brain Topogr. Jun;23(2):165-79

Werkle-Bergner Markus, Viktor Muller, Shu-Chen Li, Ulman Lindenberger, Cortical EEG correlates of successful memory
encoding: Implications for lifespan comparisons, Neuroscience and Biobehavioral Reviews 30 (2006) 839-854

132


http://www.ncbi.nlm.nih.gov/pubmed/18706440?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum
http://www.ncbi.nlm.nih.gov/pubmed/18706440?ordinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_DefaultReportPanel.Pubmed_RVDocSum


<<

  /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 /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /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 true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /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 true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /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 true

  /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



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /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 <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /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.)

  >>

  /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



