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Can Men Detect Ovulation?

Martie G. Haselton and Kelly Gildersleeve
University of California, Los Angeles

Abstract
In contrast to our closest cousin, the chimpanzee, humans appear at first to lack cues of impending ovulation that would mark the
fertile period in which a female can become pregnant. Consequently, that ovulation is ‘‘concealed’’ in women has long been the
consensus among scientists studying human mating. A recent series of studies shows, however, that there are discernible cues of
fertility in women’s social behaviors, body scents, voices, and, possibly, aspects of physical beauty. Some of these changes are
subtle, but others are strikingly large (we report effect sizes ranging from small, d ¼ 0.12 to large, d ¼ 1.20). Moreover,
emerging evidence suggests that women’s male partners may adaptively shift their behavior in response to cues of approaching
ovulation. These results have far-reaching implications for understanding fluctuations in attraction, conflict, and relationship
dynamics.
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In 2007, Miller, Tybur, and Jordan conducted a bold study.

They asked professional lap dancers to record their nightly tip

earnings for 60 days and to keep records of their menstrual

cycles—recording the days when menses began and ceased.

They separated women into two groups, those not using the

contraceptive pill (who regularly experience ovulation within

their cycles) and those who use it (whose normal hormonal

fluctuations are blocked). They found that regularly ovulating

women received about $335 per 5-hour shift in tips on high-

fertility days (close to ovulation) as compared to $260 per shift

on low-fertility days outside of the menstrual phase (d ¼ 0.75).

The pill-taking women showed little change across the cycle

(see Fig. 1). This result suggests that women are more attractive

near ovulation—so much so, in fact, that the difference can

incline men to part with precious financial resources.

The lap dancer study was small, with only 11 regularly ovu-

lating women. Therefore, we need additional evidence before

we can accept the potentially transformative idea that women’s

cycling fertility affects men’s behavior. Moreover, the lap

dance study raises, but does not answer, an intriguing question:

What changes near ovulation make women more attractive to

men? Do women simply behave differently at this time, or is

it something more subtle—for example, how they look or even

how they smell? In this paper, we highlight examples of

evidence from an emerging literature on ovulation cues to

begin addressing these fascinating questions.

The ‘‘Loss’’ of Ovulation Cues in Humans

In many mammalian species, the period of highest fertility just

before ovulation is marked by dramatic increases in female

sexual behavior and attractiveness. For example, rat females

solicit males for sex exclusively within the fertile phase of the

cycle (Erskine, 1989). In the chimpanzee, our closest primate

cousin, females have sex throughout the cycle. However, they

have pronounced genital swellings that generally coincide with

the fertile period, enticing males to copulate with them much

more frequently near ovulation. In contrast, humans are

sexually active throughout the cycle and lack extreme changes

generally accompanying the fertile period.

These cross-species comparisons have led to the widespread

conclusion that cues of impending ovulation have been ‘‘lost’’

in humans over evolutionary time and that the behavioral

changes accompanying the fertile period are absent. However,

this conclusion may be premature. Like other mammals,

women can only conceive by having intercourse on the day

of ovulation, which usually occurs about two weeks before
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menstrual onset, or on one of the few days before ovulation

(Wilcox, Dunson, & Baird, 2000). Throughout evolutionary

history, these were the crucial few days when women’s sexual

decisions had the greatest reproductive consequences and the

only days when men could produce offspring by having sex.

Two straightforward evolutionary hypotheses that follow are

(a) women’s psychological adaptations surrounding mating

will take current ovulatory cycle position (and, hence, fertility)

into account, and (b) men’s psychological adaptations

surrounding mating will take cues of impending ovulation in

women into account, however subtle those cues may be. Thus,

the fertile period should be accompanied by changes in both

women’s and men’s social behavior. In this paper we primarily

address the latter of these two hypotheses—namely, we evalu-

ate a growing body of evidence suggesting that men can detect,

are attracted to, and may adaptively shift their behaviors in

response to fertility cues in women.

Evidence of Human Ovulation Cues

Overview

Recent studies show that there are many changes across the

ovulatory cycle in women’s sexuality and mate preferences.

For example, near ovulation women show increased

preferences for men with sexy traits like masculine faces and

competitive behavior. Additionally, women report greater

attraction to men other than their primary partners, particularly

when their primary partners lack the sexy traits these women

prefer most strongly near ovulation (reviewed in Thornhill &

Gangestad, 2008).

This literature also shows that there are outward changes

across the ovulatory cycle in women’s social behaviors, body

odors, voices, and, possibly, physical appearance. Figure 2 pre-

sents representative effect sizes from these studies. For within-

subjects studies for which information about the correlation

between high- and low-fertility scores was available, effect

size (d) was calculated using the formula recommended by

Borenstein, Hedges, Higgins, and Rothstein (2009).

For within-subjects studies for which this information was not

available (Doty, Ford, Preti, & Huggins, 1975; Gangestad,

Thornhill, & Garver, 2002; and Pipitone & Gallup, 2008),

d was calculated using the formula recommended by Morris

and DeShon (2002). In all studies presented in the figure and

discussed in the following sections, women are regularly

ovulating (not using hormonal contraceptives such as the pill),

and fertile days are compared with nonfertile days outside of

the menstrual period and typically excluding premenstrual

days (thereby setting aside effects driven by menstrual or pre-

menstrual symptoms). Typically, the methodology involves

estimations of cycle phases by counting days from the previous

or next menstrual onset; however, we note cases in which

Menstrual High Fertility Low Fertility

Ovulatory Cycle Phase

Lap Dance Tips Across the Ovulatory Cycle
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Fig. 1. Lap dancers’ tip earnings (in dollars per shift) at different phases of the menstrual cycle (Miller, Tybur, & Jordan, 2007). Dancers in the
regularly ovulating group were not using the contraceptive pill or any other form of hormonal contraception at the time of the study and are
therefore presumed to have experienced ovulation in the high-fertility phase of the cycle. Dancers in the pill-taking group were using the contra-
ceptive pill, which blocks normal hormonal fluctuations across the cycle. Error bars represent 95% confidence intervals.
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researchers used more rigorous methods to confirm ovulation

(e.g., hormone tests). Studies often use a within-group design

in which a woman’s behavior, appearance, or scent in one cycle

phase is compared with that in another. This statistically

powerful method has the advantage of requiring fewer research

participants to detect reliable effects; thus sample sizes are

often modest. As Figure 2 shows, the outward changes in

women that accompany the fertile period and men’s responses

to these changes are often quite large.

Several studies show that, near ovulation, women respond

more favorably to opportunities to flirt with attractive men and

may actively seek such opportunities. In a study of 211 women

in a French dance club, women in the fertile phase of their

cycles were more likely than women outside of the fertile phase

to say yes when asked to dance by an attractive male confederate

(d ¼ 0.73; Gueguen, 2009). Similarly, in a 40-day daily-report

study of 38 women, women reported greater interest in going out

to dance clubs and parties to meet men on fertile days than they

did on nonfertile days (d¼ 0.48; Haselton & Gangestad, 2006).

Consistent with these findings, a separate line of evidence

suggests that, near ovulation, women put more effort into

appearing attractive. Haselton, Mortezaie, Pillsworth, Bleske-

Rechek, and Frederick (2007) took full-body photographs of

30 women at high fertility (confirmed with hormone tests) and

at low fertility. When presented with these photo pairs (with

faces concealed), a mixed-sex group of judges chose the

high-fertility photo as the one in which the woman was ‘‘trying

to look more attractive’’ approximately 60% of the time

(d¼ 0.72). Durante, Li, and Haselton (2008) conducted a study

of 88 women using the same methods and replicated this result.

They also asked women to imagine that they would be attend-

ing a large party that evening with many attractive others.

Using colored pencils and an outline of a female body,

participants sketched the outfit that they would wear to the
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Fig. 2. Effect sizes representing the difference between high-fertility and low-fertility cycle phases (outside of menstrual and, typically, premenstrual
days) in lap dancers’ tip earnings (Miller, Tybur, & Jordan, 2007), women’s clothing choices (Haselton, Mortezaie, Pillsworth, Bleske-Rechek, &
Frederick, 2007), women’s body odor attractiveness (Thornhill et al., 2003), women’s vocal pitch (Bryant & Haselton, 2009), and women’s
reports of their male partners’ jealousy (Haselton & Gangestad, 2006) in terms of Cohen’s d. Effect sizes of d ¼ 0.2, 0.5, and 0.8 are generally
considered small, medium, and large effects, respectively (Cohen, 1988). Although many of the effects presented in the graph are fairly large,
parallel effects in nonhuman primates are often much larger. For example, the difference in percentage of chimpanzee females receiving genital
inspection by males during genital swelling (high fertility) versus before swelling onset (low fertility) has an effect size (d) of 3.13 (Wallis, 1992).
It is important to note that the effect sizes presented in this figure and elsewhere in the paper are representative only of the published literature
and may not represent all studies—including unpublished but methodologically rigorous studies—of these effects.
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party. On average, judges rated high-fertility outfits as sexier

(d ¼ 0.18) and more revealing (d ¼ 0.12) than low-fertility

outfits. This effect was particularly pronounced among women

(n ¼ 33) tested on the highest fertility days of the cycle (the

day before and the day of ovulation; d ¼ 0.42 for sexiness, and

d ¼ 0.45 for revealingness). Some evidence also indicates that

women’s faces and bodies (see, e.g., Roberts et al., 2004)

become slightly more attractive near ovulation; however, more

research is needed to test this claim.

Changes in women’s body odors

In many mammals, scent communication plays an important

role in reproductive behavior (see Doty et al., 1975). Several

studies suggest that scent may also be important in human

reproduction, although perhaps in more subtle ways than in

other mammals. In a pioneering study, researchers sampled

vaginal secretions from four women every other day for several

ovulatory cycles (using body temperature as a measure of ovu-

lation; Doty et al., 1975). Male judges rated high-fertility sam-

ples as smelling more pleasant than low-fertility samples (d ¼
1.20). A recent set of studies also examined changes in

women’s underarm odor attractiveness across the ovulatory

cycle. These studies used the ‘‘stinky T-shirt’’ paradigm in

which women wear a T-shirt to bed on specific nights of the

cycle while abstaining from practices that might alter their nat-

ural scent. Although men’s ratings of odor attractiveness in

these studies were not generally high, shirts worn at high ferti-

lity were rated as smelling sexier and more pleasant than T-

shirts worn at low fertility (e.g., Thornhill et al., 2003, N ¼
48 female scent donors, N ¼ 77 male scent raters, d ¼
0.71).

Changes in women’s voices

Women’s voices are affected by reproductive hormones

(see Bryant & Haselton, 2009); therefore, fertility information

could be found in the voice. In one study, 17 women counted

from 1 to 10 on four occasions spaced equally across the cycle.

Mixed-sex judges rated vocal recordings from the high-fertility

phase as more attractive than recordings from other nonmen-

strual days of the cycle (d ¼ 0.55; Pipitone & Gallup, 2008).

In a second study, Bryant and Haselton (2009) recorded 69

women at high fertility (confirmed by hormone tests) and at

low fertility saying the simple sentence, ‘‘Hi, I’m a student at

UCLA.’’ Acoustical analyses revealed that pitch, a component

of vocal femininity and attractiveness (see Bryant & Haselton,

2009), was higher at high fertility than at low fertility (d ¼
0.19). Furthermore, the difference between high and low ferti-

lity was larger for women who had their voices recorded closest

to ovulation within the fertile window (d ¼ 0.70).

Do Men Respond to Ovulation Cues?

In sum, judges in laboratory studies are able to differentiate

between stimuli collected from women at high and low fertility

across several sensory modalities. Moreover, the lap-dancer

study provides naturalistic confirmation that men may respond

differently to women depending on their cycle phase. However,

the evidence reviewed thus far does not answer a crucial evolu-

tionary question: Given the reproductive benefits to men of

detecting ovulation (e.g., pursuing sex with women at peak

fertility), do men respond to ovulation cues emitted by women

with whom they regularly interact, such as their female

romantic partners?

Although no published studies have directly assessed the

impact of women’s ovulation cues on their partners’ behavior,

several studies suggest that men may engage in more behaviors

to dissuade their partners from pursuing other men precisely

when the reproductive costs of partner infidelity would be

highest—namely, near their partner’s ovulation. These studies

collected women’s reports of their male partners’ behaviors

across the cycle. In one study of 27 women, male partners were

reported to be more vigilant, monopolizing, and spoiling at

high compared to low fertility (confirmed with hormone tests;

d ¼ 0.87; Gangestad et al., 2002). In a similar study of

38 women, partners were reported to be more jealous and

possessive at high compared to low fertility (d¼ 0.70), and this

was particularly true when women rated their partners as

relatively low in sexual desirability (Haselton & Gangestad,

2006; see Pillsworth & Haselton, 2006, for converging results).

A recent study provides evidence of a direct link between

ovulation cues and men’s mating behaviors: Miller and Maner

(2010) exposed men to high- or low-fertility body odor sam-

ples of women who were otherwise unknown to those men.

They found that men in the high-fertility odor condition had

higher testosterone levels after the smell task than did men

in the low-fertility condition (d ¼ 0.75). Possibly, there is a

parallel effect within established relationships, such that

changes in men’s testosterone in response to their partners’

fertility cues lead to increased sexual interest in their partners

and increased efforts to defend their partners against male

rivals.

Conclusion and Future Directions

There is now good evidence of human ovulation cues—

therefore, at some level, men may be able to detect ovulation.

Nonetheless, many crucial questions remain. One question

concerns how ovulation cues affect relationships. Women

report that their male partners respond differently to them near

ovulation, but we do not know with certainty whether these

reports reflect changes in women’s perceptions of their part-

ners’ behavior, changes in women’s behaviors to which their

partners respond (e.g., increased flirtatiousness, which leads

to increased jealousy), or changes in men’s behavior in direct

response to fertility cues (e.g., body odor). Moreover, if ovulation

cues are detectable outside of the laboratory, we do not yet know

which categories of others detect them. It seems likely, however,

that male partners, who can monitor subtle daily changes in

their partners, such as shifts in odor, would have an advantage

over other men at detecting and responding to these cues.
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Another mystery to address is whether the changes

accompanying ovulation are signals designed by selection to

communicate a woman’s fertile status. This hypothesis entails

the notion that women benefit from actively advertising their

fertility. Researchers have called this idea into question for sev-

eral reasons, including the possibility that signaling ovulation

could invite unwanted attention from men (including partners),

thereby compromising women’s ability to freely choose mates

in the fertile phase of the cycle (e.g., Thornhill & Gangestad,

2008). There are several alternatives to the signaling hypoth-

esis. One is that there has been selection on women to conceal

ovulation in order to stretch male investment across the cycle or

to preserve female choice (see Thornhill & Gangestad, 2008).

According to this view, concealment is imperfect because there

is a continued coevolutionary race in which women evolve to

conceal cues but men evolve to detect them, however subtle

they may be. Signs of impending ovulation are, in this view,

merely ‘‘leaky cues.’’ A related proposal, the female quality

hypothesis, suggests that women have evolved to signal their

overall quality so that they can compete with other women for

male attention and investment (see Domb & Pagel, 2001, for

this model as applied to baboons). One aspect of female quality

may be her overall estrogen level and its correlates (attractive

odors, voices, etc.), which could reflect her future reproductive

potential. Estrogen levels vary between women, but they also

vary across the ovulation cycle and peak near ovulation; thus,

according to this hypothesis, the changes in attractiveness that

accompany ovulation are not signals of ovulation, per se, but

rather are incidentally related to ovulation because of estrogen

variation across the cycle. The question of whether signs of

ovulation are evolved signals, leaky cues, or other by-products

of the evolutionary process is an exciting area for future study.

In conclusion, the existence of ovulation cues opens up

many exciting avenues for discovery, particularly for under-

standing the extent to which these cues are detectable, by

whom they are detectable, and what their effects are on others.

The existence of detectable, attractive ovulation cues could

revolutionize our understanding of day-to-day shifts in close

relationship dynamics. More generally, because findings in this

rapidly expanding literature link social behavior to reproduc-

tive factors outside of women’s and men’s explicit awareness,

they are not easily explained as products of cultural norms or

other uniquely social causes. Therefore, this work is powerful

evidence of the footprints of evolution in modern social

behavior.

Recommended Reading
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behavior in response to ovulation cues.

Thornhill, R., & Gangestad, S. (2008). (See References). This book

provides a comprehensive discussion of theory and empirical work

pertaining to the question of whether human females exhibit fertile

phase sexuality (estrus).

Acknowledgments

We thank Melissa Fales, David Frederick, Andrew Galperin, Steve

Gangestad, Kerri Johnson, Jennifer Hahn-Holbrook, Christina Larson,

Anne Peplau, and Donald Symons for feedback on the ideas contained

in this paper and Kristina Durante, Nathan Pipitone, Geoffrey Miller,

and Josh Tybur for sharing the data needed to calculate effect sizes.

Declaration of Conflicting Interests

The authors declared that they had no conflicts of interest with respect

to their authorship or the publication of this article.

Funding

The authors gratefully acknowledge the National Science Foundation/

Integrative Graduate Education and Research Traineeship–funded

Interdisciplinary Relationship Science Program at the University of

California, Los Angeles, for fellowship funding provided to the

second author during the preparation of this manuscript.

References

Borenstein, M., Hedges, L.V., Higgins, J.P.T., & Rothstein, H.R.

(2009). Introduction to meta-analysis. West Sussex, England:

Wiley.

Bryant, G.A., & Haselton, M.G. (2009). Vocal cues of ovulation in

human females. Biology Letters, 5, 12–15.

Cohen, J. (1988). Statistical power analysis for the behavioral

sciences. (2nd ed.). Hillsdale, NJ: Erlbaum.

Domb, L.G., & Pagel, M. (2001). Sexual swellings advertise female

quality in wild baboons. Nature, 410, 20–206.

Doty, R.L., Ford, M., Preti, G., & Huggins, G.R. (1975). Changes in

the intensity and pleasantness of human vaginal odors during the

menstrual cycle. Science, 190, 1316–1318.

Durante, K.M., Li, N.P., & Haselton, M.G. (2008). Changes in

women’s choice of dress across the ovulatory cycle: Naturalistic

and laboratory task–based evidence. Personality and Social

Psychology Bulletin, 34, 1451–1460.

Erskine, M.S. (1989). Solicitation behavior in the estrous female rat:

A review. Hormones and Behavior, 23, 473–502.

Gangestad, S.W., Thornhill, R., & Garver, C. (2002). Changes in

women’s sexual interests and their partners’ mate retention tactics

across the menstrual cycle: Evidence for shifting conflicts of

interest. Proceedings of the Royal Society B, 269, 975–982.

Can Men Detect Ovulation? 91

 at UCLA on September 14, 2011cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


Gueguen, N. (2009). The receptivity of women to courtship

solicitation across the menstrual cycle: A field experiment.

Biological Psychology, 80, 321–324.

Haselton, M.G., & Gangestad, S.W. (2006). Conditional expression of

women’s desires and men’s mate guarding across the ovulatory

cycle. Hormones and Behavior, 49, 509–518.

Haselton, M.G., Mortezaie, M., Pillsworth, E.G., Bleske-Rechek, A.,

& Frederick, D.A. (2007). Ovulatory shifts in human female

ornamentation: Near ovulation, women dress to impress.

Hormones and Behavior, 51, 40–45.

Miller, G., Tybur, J., & Jordan, B.D. (2007). Ovulatory cycle effects

on tip earnings by lap dancers. Evolution and Human Behavior,

28, 375–381.

Miller, S.L., & Maner, J.K. (2010). Scent of a woman: Men’s

testosterone responses to olfactory ovulation cues. Psychological

Science, 21, 276–283.

Morris, S.B., & DeShon, R.P. (2002). Combining effect size estimates

in meta-analysis with repeated measures and independent-groups

designs. Psychological Methods, 7, 105–125.

Pillsworth, E.G., & Haselton, M.G. (2006). Male sexual attractive-

ness predicts differential ovulatory shifts in female extra–pair

attraction and male mate retention. Evolution and Human

Behavior, 27, 247–324.

Pipitone, R.N., & Gallup, G.G., Jr. (2008). Women’s voice attractiveness

varies across the menstrual cycle. Evolution and Human Behavior,

29, 268–274.

Roberts, S.C., Havlicek, J., Flegr, J., Hruskova, M., Little, A.C.,

Jones, B.C., et al. (2004). Female facial attractiveness increases

during the fertile phase of the menstrual cycle. Proceedings of the

Royal Society B, 271, S270–S272.

Thornhill, R., & Gangestad, S. (2008). The evolutionary biology of

human female sexuality. New York, NY: Oxford University Press.

Thornhill, R., Gangestad, S.W., Miller, R., Scheyd, G.,

McCullough, J., & Franklin, M. (2003). MHC, symmetry and

body scent attractiveness in men and women (Homo sapiens).

Behavioral Ecology, 14, 668–678.

Wallis, J. (1992). Chimpanzee genital swelling and its role in the

pattern of sociosexual behavior. American Journal of Primatology,

28, 101–113.

Wilcox, A.J., Dunson, D., & Baird, D.D. (2000). The timing of the

‘‘fertile window’’ in the menstrual cycle: Day specific estimates

from a prospective study. British Medical Journal, 321, 1259–1262.

92 Haselton, Gildersleeve

 at UCLA on September 14, 2011cdp.sagepub.comDownloaded from 

http://cdp.sagepub.com/


<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile 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 /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /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 /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /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

  /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


