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Does Adult Sex Ratio Predict Regional
Variation in Facial Dominance Perceptions?
Evidence From an Analysis of U.S. States

Jaimie S. Torrance1, Michal Kandrik2, Anthony J. Lee1, Lisa M. DeBruine1,
and Benedict C. Jones1

Abstract
When the adult sex ratio of the local population is biased toward women, men face greater costs due to increased direct
intrasexual competition. In order to mitigate these costs, men may be more attuned to cues of other men’s physical dominance
under these conditions. Consequently, we investigated the relationships between the extent to which people (N ¼ 3,586)
ascribed high dominance to masculinized versus feminized faces and variation in adult sex ratio across U.S. states. Linear mixed
models showed that masculinized faces were perceived as more dominant than feminized faces, particularly for judgments of
men’s facial dominance. Dominance perceptions were weakly related to adult sex ratio, and this relationship was not moderated
by face sex, participant sex, or their interaction. Thus, our results suggest that dominance perceptions are relatively unaffected by
broad geographical differences in adult sex ratios.
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By contrast with previous assumptions, recent research sug-

gests that direct (i.e., violent) competition among men is

greater in geographic regions where the adult sex ratio of the

local population is more female biased (Schacht, Rauch, &

Mulder, 2014; Schacht, Tharp, & Smith, 2016). This relation-

ship is thought to occur because the rarer sex, having greater

“market value,” is better positioned to pursue their sex-

typical optimal mating strategy (Pollet & Nettle, 2008). Con-

sequently, in male-biased populations, women have more

choice, causing men to invest more effort in indirect compet-

itive strategies that will increase their appeal as long-term

partners (e.g., strategies aimed at increasing socioeconomic

status and demonstrating willingness to commit to long-term

relationships, e.g., Griskevicius et al., 2012; Schacht & Kra-

mer, 2016). Conversely, in female-biased populations, men

have more choice and, as such, are better able to pursue

short-term mating strategies (Schacht & Borgerhoff Mulder,

2015) and engage in direct (i.e., violent) physical competition

while maintaining their appeal as short-term partners to

potential mates (Barber, 2009; Schacht et al., 2016).

In order to mitigate the potential costs of greater direct

physical competition (e.g., increased risk of injury and/or loss

of resources), men may be more attuned to cues of other men’s

physical dominance under these conditions. Such facultative

responses could reduce the opportunity costs that might other-

wise be incurred when the adult sex ratio of the local popula-

tion is more male biased and direct physical competition

among men is less intense.

In many nonhuman animals, sexually dimorphic physical

characteristics play an important role in intrasex conflicts and

the formation of dominance hierarchies (reviewed in Emlen,
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2008). In humans, several lines of evidence suggest that mascu-

line facial characteristics play an important role in intrasexual

competition (reviewed in Puts, 2010). For example, exaggerat-

ing male sex-typical characteristics in men’s faces reliably

increases their perceived dominance and strength (Jones et al.,

2010; Perrett et al., 1998) and men with more masculine faces

tend to be physically stronger (Fink, Neave, & Seydel, 2007;

Windhager, Shaefer, & Fink, 2011). Masculine characteristics in

men’s faces might also act to directly protect against impact

damage (Carrier & Morgan, 2015). Additionally, multiple stud-

ies have now demonstrated that men’s faces contain valid cues to

their threat potential (Doll et al., 2014; Han et al., 2017; Little,

Třebický, Havlı́ček, Roberts, & Kleisner, 2015).

Since masculine facial characteristics appear to function

primarily as a dominance cue (Puts, 2010) and there is greater

direct physical competition among men in geographic regions

with more female-biased adult sex ratios (Schacht et al., 2014;

Schacht et al., 2016), men in geographic regions with more

female-biased adult sex ratios may be more likely to ascribe

high dominance to masculine men (i.e., be more attuned to

cues of men’s physical dominance). Such facultative

responses could function to mitigate the costs of increased

direct competition by allowing men in geographic regions

where direct competition is most common to assess potential

threats more thoroughly.

Women are thought to place a greater premium on physical

dominance of potential mates when direct physical competition

among men is higher (Brooks et al., 2010; Watkins, DeBruine,

Little, Feinberg, & Jones, 2012), potentially because the ben-

efits of dominance are increased and/or because the costs of

aggression are decreased (Brooks et al., 2010). Consequently,

women in regions with more female-biased adult sex ratios

might also be more attuned to cues of men’s physical domi-

nance and therefore more likely to ascribe high dominance to

masculine men. Consistent with this prediction, Watkins et al.

(2012) reported that experimentally activating (i.e., priming)

women’s concerns about resource scarcity increased the extent

to which they ascribed high dominance to masculine men.

However, evidence that priming women with cues of male–

male direct physical competition alters their preferences for

masculine men is equivocal (Li et al., 2014; Little, DeBruine,

& Jones, 2013).

Following recommendations regarding statistical tests for

regional differences in human behavior (Pollet, Tybur, Fran-

kenhuis, & Rickard, 2014), we used linear mixed models to

take into account variation in dominance perceptions among

individuals within each state (i.e., avoiding the problems

associated with aggregating responses across individuals, see

Pollet et al., 2014).

Method

Participants

A total of 917 heterosexual men (mean age ¼ 23.7 years, SD ¼
5.91 years) and 2,669 heterosexual women (mean age ¼ 22.1

years, SD ¼ 4.90 years) participated in the online study (total

N ¼ 3,586, between the ages of 16 and 40). Online data col-

lection has been used in many previous studies of regional

differences in human behavior (DeBruine, Jones, Crawford,

Welling, & Little, 2010, 2011; Kandrik, Jones, & DeBruine,

2015; Scott et al., 2014). Participants were recruited by follow-

ing links from social bookmarking websites (e.g., http://stum

bleupon.com) and were not compensated for participation. Par-

ticipation took place between 2009 and 2012.

Face Stimuli

Stimuli were masculinized and feminized versions of 20 male

and 20 female faces from an image set that have been subse-

quently made publicly available (DeBruine & Jones, 2017).

First, male and female prototype (i.e., average) faces were

manufactured using established computer graphic methods that

have been widely used in studies of face perception (Tiddeman,

Burt, & Perrett, 2001). Prototypes are composite images that

are constructed by averaging the shape, color, and texture of a

group of faces, such as male or female faces. These prototypes

can then be used to transform images by calculating the vector

differences in position between corresponding points on two

prototype images and changing the position of the correspond-

ing points on a third image by a given percentage of these

vectors (see Tiddeman et al., 2001, for technical details). The

male and female prototypes were each manufactured by aver-

aging shape, color, and texture information from 20 faces.

Here, 50% of the linear differences in 2-D shape between

symmetrized versions of the male and female prototypes were

added to or subtracted from face images of 20 young White

male adults (age: M ¼ 20.3 years, SD ¼ 4.1) and 20 young

White female adults (age: M ¼ 18.4 years, SD ¼ 0.7). This

process creates masculinized and feminized versions of the

individual face images that differ in sexual dimorphism of

2-D shape and that are matched in other regards (e.g., identity,

skin color, and texture). Examples of masculinized and femin-

ized versions of male and female faces are shown in Figure 1.

Thus, 40 pairs of images were produced in total (each pair

consisting of a masculinized and a feminized version of the

same individual): 20 pairs of male face images and 20 pairs

of female face images.

Procedure

Participants were shown the 40 pairs of face images (20 male

and 20 female) and were asked to choose the face in each pair

looked more dominant. Participants also indicated whether the

more dominant face in each pair looked “much more dom-

inant,” “more dominant,” “somewhat more dominant,” or

“slightly more dominant” than the other face in the pair. The

order in which pairs of faces were shown was fully randomized

for each participant and the side of the screen on which any

particular image was shown was also randomized. This proce-

dure has been used to assess variation in dominance percep-

tions in many previous studies (e.g., Watkins et al., 2010).
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Following previous studies of dominance perceptions (e.g.,

Watkins et al., 2010), responses on the dominance perception

test were coded using the following scale (which was centered

on chance in the current study):

0.5 to 3.5: masculinized face rated slightly more dominant

(¼0.5), somewhat more dominant (¼1.5), more domi-

nant (¼2.5), or much more dominant (¼3.5) than fem-

inized face.

�0.5 to �3.5: feminized face rated slightly more domi-

nant (¼�0.5), somewhat more dominant (¼�1.5),

more dominant (¼�2.5) or much more dominant

(¼�3.5) than masculinized face.

Adult Sex Ratio

Following previous research on regional variation in behavior

in the United States (Kandrik et al., 2015), estimates of the

adult sex ratio (total number of men aged between 15 and 49

years of age divided by the total number of women aged

between 15 and 49 years of age) for each U.S. state (plus

Washington, DC) were obtained from the 2010 US Census

Bureau (American Community Survey, 2010). Higher values

indicate a more male-biased adult sex ratio. Each participant’s

Internet protocol address was used to determine their location.

Note that this is relatively accurate at a state level but does not

allow for more fine-grained analyses of location.

Results

We used linear mixed models to investigate the relationship

between state-level differences in adult sex ratio and scores on

the dominance perception test. Analyses were conducted using

R version 3.3.2 (R Core Team, 2016) with lme4 version 1.1-12

(Bates, Maechler, Bolker, & Walker, 2014) and lmerTest ver-

sion 2.0-33 (Kuznetsova, Brockhoff, & Christensen, 2013).

The dependent variable was scores on the dominance

perception test (centered on chance). Independent variables

were participant age (centered on mean for sample and scaled),

participant sex (effect coded as male ¼ 0.5 and female ¼
�0.5), face sex (effect coded as male ¼ 0.5 and female ¼
�0.5), and the adult sex ratio for each state plus Washington,

DC (centered on mean for states and scaled). The model

included participant age and all possible interactions among

participant sex, face sex, and adult sex ratio. The model

included random intercepts for each item (i.e., face), state, and

participant (nested in state). Random slopes were specified

maximally following recommendations by Barr, Levy, Schee-

pers, and Tily (2013) and Barr (2013). Simulations reported in

those studies show that not including these random slopes

increases false positive rates to unacceptably high levels. For-

mulae and the output of this analysis (see Table 1) are given in

Online Supplemental Materials. Our data and analysis files are

publicly available at https://osf.io/q46ye/.

The intercept was significant (b ¼ .80, t ¼ 25.1, p < .001),

indicating that masculinized faces were judged to be more

dominant than feminized faces (M ¼ 0.80, SD ¼ 1.60). There

was also a significant effect of face sex (b ¼ .85, t ¼ 55.1,

p < .001), indicating that the effect of masculinity on domi-

nance perceptions was larger for male (M ¼ 1.22, SD ¼ 1.46)

than female faces (M ¼ 0.38, SD ¼ 1.62). The effect of mas-

culinity on dominance perceptions tended to be larger in states

with more female-biased sex ratios (see Figure 2), but this main

effect of adult sex ratio (b¼ –.04, t¼�1.94, p¼ .056) was not

significant. The effect of masculinity on dominance percep-

tions tended to be larger among older participants, but this main

effect of participant age was also not significant (b ¼ .03,

t ¼ 1.90, p ¼ .058). No other effects were significant or

near significant (all absolute b < .06, all absolute t < 1.37, all

p > .17). It should be noted within the United States; Washing-

ton DC is an outlier on numerous factors including but not

limited to adult sex ratio (0.91; mean for all states ¼ 1.01,

SD ¼ 0.03). Repeating this analysis with Washington DC

Figure 1. Examples of masculinized (left) and feminized (right) faces
used in the study.

Figure 2. The relationship between adult sex ratio of U.S. states and
average scores on dominance perception test for men’s and women’s
faces. On the y-axis, zero equals chance.
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excluded from the data set showed the same pattern of signif-

icant and near-significant results (see Online Supplemental

Materials).

Discussion

Consistent with previous work on dominance perceptions of

faces (e.g., Jones et al., 2010; Perrett et al., 1998), masculinized

versions of faces were perceived as looking more dominant

than feminized versions. Puts (2010) proposed that this ten-

dency to ascribe high dominance to masculinized faces primar-

ily reflects adaptations for identifying particularly formidable

men who pose greater threat potential. Consistent with this

proposal, we found that identical manipulations of sexually

dimorphic aspects of facial morphology produced greater

effects on dominance perceptions when applied to images of

male faces than when applied to images of female faces.

Although the effect of masculinity on dominance percep-

tions tended to be larger in states with more female-biased sex

ratios, this effect was both weak and nonsignificant. Thus,

despite high power from our large sample size and linear mixed

models, our results do not give clear support for the hypothesis

that the extent to which people are attuned to facial cues of

dominance varies with factors that could influence rates of

direct competition, here adult sex ratio (Brooks et al., 2010;

Li et al., 2014; see also Watkins et al., 2012). Controlling for

other socioecological factors that predict regional variation in

responses to facial sexual dimorphism (e.g., urbanization, Scott

et al., 2014) may clarify the role of adult sex ratios in face

perception. Indeed, since urbanization predicts responses to

facial sexual dimorphism (Scott et al., 2014) and urbanization

and adult sex ratio are sometimes correlated (e.g., Barber,

2000), it remains unclear whether effects of urbanization on

responses to sexual dimorphism are mediated by adult sex

ratio, effects of adult sex ratio on responses to sexual dimorph-

ism are mediated by urbanization, or urbanization and adult sex

ratio have independent effects on responses to sexual

dimorphism.1

Our results suggest that the tendency to ascribe high dom-

inance to masculinized faces is relatively robust across the

range of sex ratios tested in the current study. Of course, more

fine-grained analyses (i.e., analyses examining smaller geo-

graphic regions) may yet reveal clearer evidence of a link

between markers of the intensity of competition among men

and dominance perceptions. Further work is needed to address

this issue.

In conclusion, we show a large effect of sexually dimorphic

facial morphology on dominance perceptions in a large U.S.

sample of men and women. The observed effect of facial mor-

phology was particularly pronounced for dominance judgments

of men’s faces and weakly negatively related to adult sex ratio.

These results, together with those showing that Japanese and

White UK participants ascribe high dominance to masculinized

faces (Perrett et al., 1998), demonstrate robust effects of sexu-

ally dimorphic facial morphology on dominance perceptions.
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Little, A. C., Třebický, V., Havlı́ček, J., Roberts, S. C., & Kleisner, K.

(2015). Human perception of fighting ability: Facial cues predict

winners and losers in mixed martial arts fights. Behavioral Ecol-

ogy, 26, 1470–1475.

Perrett, D. I., Lee, K. J., Penton-Voak, I., Rowland, D., Yoshikawa, S.,

Burt, D. M., . . . Akamatsu, S. (1998). Effects of sexual dimorphism

on facial attractiveness. Nature, 394, 884–887.

Pollet, T. V., & Nettle, D. (2008). Driving a hard bargain: Sex ratio

and male marriage success in a historical US population. Biology

Letters, 4, 31–33.

Pollet, T. V., Tybur, J. M., Frankenhuis, W. E., & Rickard, I. J. (2014).

What can cross-cultural correlations teach us about human nature?

Human Nature, 25, 410–429.

Puts, D. A. (2010). Beauty and the beast: Mechanisms of sexual selec-

tion in humans. Evolution and Human Behavior, 31, 157–175.

R Core Team (2016). R: A language and environment for statistical

computing. Vienna, Austria: R Foundation for Statistical

Computing.

Schacht, R., & Kramer, K. L. (2016). Patterns of family formation in

response to sex ratio variation. PLoS One, 11, e0160320.

Schacht, R., & Mulder, M. B. (2015). Sex ratio effects on reproductive

strategies in humans. Royal Society Open Science, 2, 140402.

Schacht, R., Rauch, K. L., & Mulder, M. B. (2014). Too many men:

The violence problem? Trends in Ecology & Evolution, 29,

214–222.

Schacht, R., Tharp, D., & Smith, K. R. (2016). Marriage markets and

male mating effort: Violence and crime are elevated where men are

rare. Human Nature, 27, 489–500.

Scott, I. M., Clark, A. P., Josephson, S. C., Boyette, A. H., Cuthill, I.

C., Fried, R. L., . . . Honey, P. L. (2014). Human preferences for

sexually dimorphic faces may be evolutionarily novel. Proceed-

ings of the National Academy of Sciences, 111, 14388–14393.

Tiddeman, B., Burt, M., & Perrett, D. (2001). Prototyping and trans-

forming facial textures for perception research. IEEE Computer

Graphics and Applications, 21, 42–50.

Watkins, C. D., DeBruine, L. M., Little, A. C., Feinberg, D. R., &

Jones, B. C. (2012). Priming concerns about pathogen threat versus

resource scarcity: Dissociable effects on women’s perceptions of

men’s attractiveness and dominance. Behavioral Ecology and

Sociobiology, 66, 1549–1556.

Watkins, C. D., Fraccaro, P. J., Smith, F. G., Vukovic, J., Feinberg, D.

R., DeBruine, L. M., & Jones, B. C. (2010). Taller men are less

sensitive to cues of dominance in other men. Behavioral Ecology,

21, 943–947.

Windhager, S., Schaefer, K., & Fink, B. (2011). Geometric morpho-

metrics of male facial shape in relation to physical strength and

perceived attractiveness, dominance, and masculinity. American

Journal of Human Biology, 23, 805–814.

Torrance et al. 5



<<
  /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


