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Abstract The determination of paternity is important due to

the possibility of cuckoldry and the subsequent squandering of

male reproductive effort. Men may be attuned to prevalence rates

of cuckoldry in the local environment to assess risk. However,

women may have an enhancedability toassess paternity and may

have superior insight into women’s sexual infidelity. Accord-

ingly, this study examined subjective estimates of human non-

paternity (HNP), the discrepancy between social/legal versus

genetic paternity. The hypothesis was that women would provide

higher estimates of HNP than men. A sex difference in the

hypothesized direction was observed across four community

samples of Austrian adults (totalling 763 men and 795 women),

with women overall providing higher HNP estimates than men

(14.5% vs. 9.1%). Furthermore, key demographic variables im-

pacted HNP estimates for both sexes: individuals who were

unmarried, childless, currently unpartnered, or currently in a

romantic relationship of a shorter duration provided higher HNP

estimates than their counterparts, thus suggesting that such esti-

mates might be attuned to mating effort and strategies, as well as

relationship quality and investment.

Keywords Paternity certainty � Sex differences �
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Introduction

Evolutionary meta-theories predict the occurrence of human

non-paternity (HNP), which is the discrepancy between social/

legal paternity and genetic paternity (e.g., Symons, 1979). HNP

is a consequence of the fact that the sexes have evolved asym-

metrically.Menarenevercertainof theirgenetic relatedness toa

putative offspring, whereas there is no doubt regarding genetic

maternity because women conceive internally. Given that

ancestral males were always at some risk of cuckoldry, there

have evolved several methods for men to determine paternity.

Although one might expect physical similarity to be the most

useful, it isnot, forat least tworeasons.First,paternalcertainty is

manipulated by mothers and mothers’ relatives, such that these

individuals comment on the paternal resemblance of a neonate,

even when there was no apparent resemblance (Daly & Wilson,

1982; McLain, Setters, Moulton, & Pratt, 2000). Second, there

is an absence of phenotypic cues to establish paternity certainty;

it is easier for people to identify a resemblance between mothers

and children than between fathers and children (e.g., Bredart &

French, 1999; but see Christenfeld & Hill, 1995).

Due to ethical constraints, it is not possible to obtain a

representative sample for a genetic study of HNP. However,

one can rely upon non-genetic estimates as a proxy for actual

HNP rates. For example, using ratings of emotional closeness,

HNP is estimated to be 12.6% (Russell & Wells, 1987) versus

13–20%whenmeasuredusingdiscriminativesolicitudebykin

(Gaulin, McBurney, & Brakeman-Wartell, 1997). Sykes and

Irven (2000) obtained a lower HNP of 1.3% when using the

frequency of the surname Sykes and genotyping of the Y chro-

mosome. Similarly, one could estimate HNP from rates of

extra-pair copulations, arguing that to have a child whose

genetic father is not the same as the legal/social father, a wo-

man must commit infidelity (excluding the rare situation of

rape). In their large-scale study in Britain, Wellings, Fields,
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Johnson, and Wadsworth (1994) found that 10.1% of married

or cohabiting women reported having heterosexual relations

with two or more concurrent partners in the previous 12

months. Similarly, Bellis and Baker (1990) obtained estimates

of 6.9–13.8% in the reported frequency of extra-pair sex of

respondents to a national magazine survey.

Genetic studies that examine HNP are either not represen-

tative of the general population or report only incidental find-

ings. For example, Neel and Weiss (1975) studied the Yanom-

amo and found approximately 9% of children did not belong to

their assigned genetic sibship. Low HNP estimates from ge-

netic studies of paternity testing have been obtained by Brock

and Shrimpton (1991; 1.4% in England for testing of cystic

fibrosis carrier status), Sasse, Müller, Chakraborty, and Ott

(1994; 0.8% using Mendelian inconsistency analyses for 1,607

Swiss children undergoing genetic paternity testing), and

Ashton (1980; 2.3% in Hawaii in a heritability study of cog-

nitive abilities). In contrast, Cerda-Flores, Barton, Marty-

Gonzalez,Rivas,andChakraborty(1999)foundHNPtobe11.8%,

based on genetic exclusions using blood group markers.

Although there is variation in estimates of HNP, the esti-

mate of 10% consistently appears in the literature when the

sample is not one that is highly selective, even when various

methods are employed. One approach that remains unex-

plored, however, is to examine lay persons’ beliefs (sub-

jective estimates) regarding HNP rates. These estimates

reflect individuals’ assessments based on their knowledge

and opinion (Ayton & Wright, 1994) and, hence, the per-

ception of HNP risk in the current environment. An indi-

vidual may ascertain the level of HNP from a wide array of

sources, such as from conversations with friends and family

about infidelity, and the prevalence of advertisements for

DNA paternity testing. Therefore, subjective estimates of

HNP may reflect an unconscious awareness of cuckoldry

risk, which may be important for assessing reproductive

success. Furthermore, our study is novel in that we collected

subjective estimates from community samples, rather than

from university students (e.g., Experiment 1 in McLain et al.,

2000), to gain insight into widely held beliefs about HNP

prevalence.

Due to a sex difference in insight into women’s sexual

infidelity and rates of cuckoldry, we hypothesized that women

would provide subjective estimates of HNP rates that are in

agreement with previous studies (i.e., approximately 10%). A

woman has 100% certainty that she is genetically related to a

child. Also, she has knowledge of all the possible genetic fa-

thers withwhomshe has had sexual intercourse.A man usually

does not have this information to help establish paternity so

there is always the possibility that a given child is not geneti-

cally his own.

Research indicates that women go to great lengths to keep

their sexual infidelities secretive, especially from their regular

partners (Buss,1994, 2000).Thefact thatHNP occurs suggests

men are not always able to detect women’s infidelity, and that

women have evolved the ability to hide their infidelity while

exploiting paternal investment. Because women’s infidelities

often maybeunknown to their regular partners, mostmen have

no reason to doubt their genetic relatedness to offspring pro-

duced by their partners. There is additional research indicating

thatwomen and theirgenetic relativesoffer manipulativecom-

ments about the physical similarity (and hence genetic relat-

edness) of an infant to its social father (Daly & Wilson, 1982;

Regalski & Gaulin, 1993). The combined effects of these so-

cial psychological forces may be that men usually do not seri-

ously doubt their genetic relatedness to putative offspring.

Indeed, a man’s default assumption may be that he is the ge-

netic father ofa child producedbyhis regularpartner. Thus, we

hypothesized men would provide lower estimates of HNP

relative to women.

We are aware that some lines of evidence regarding men’s

evolved sexual psychology theoretically could be utilized to

posit a reverse hypothesis (i.e., that men would provide higher,

rather than lower, HNP estimates than women). For example,

men’s concerns about cuckoldry and uncertainty of own

paternity, their overestimation of women’s interest in short-

term mating, and their sensitivity (i.e., overperception bias) to

the possibility of their partner’s sexual infidelity could all be

congruentwithmen’s subjective HNP estimates.However, the

logic of our hypothesis for the direction of the sex effect

expected for HNP estimates, as set out above, remains more

plausible.

Method

Participants

A total of 1,558 participants (763 men and 795 women) vol-

unteered to participate in this research. Participants were

drawn from four distinct, multipurpose investigations. Sample

1 (477 men and 477 women) was collected in Carinthia (the

southernmostAustrian state), whereas samples 2 (102men and

142 women) and 4 (103 men and 100 women) were collected

in and near Vienna. Sample 3 (81 men and 76 women) was

collected in Vienna (the 1.7 million-inhabitant capital, located

in the eastern part of the country). Participants’ mean age (and

SD) for Samples 1–4 were 27.4 (6.6), 30.8 (7.7), 27.0 (6.6), and

28.1 (8.0) years, respectively.

Procedure

We implemented a HNP estimate item in surveys addressing

intimate relationship issues, which were administered in four

Austrian community samples. To maximize external validity

and to examine the effects of ecologic variation, the surveys

were administered in locations that were geographically,
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economically, and culturally distinct. Following a commu-

nity-sample procedure (Voracek, 2001), several university-

aged male and female research assistants approached potential

participants in a variety of public locations.

Measures

Across surveys, the instruction for the HNP estimate item

read as follows (note that the language of this study was

German and instructions are translated here as close as pos-

sible to the original wording): ‘‘Non-paternity in humans is a

fact of social and sexual life. Sometimes a woman’s official

mate (the legal/social father of her child) is not actually the

genetic/biological father of this child—unbeknownst to him.

What is your personal belief, i.e., what is the current rate of

non-paternity in Austria? Please give a specific frequency

estimate in the form of…per 1,000 children.’’ We asked the

question in terms of frequencies to eliminate any cognitive

biases due to frame effects (Cosmides & Tooby, 1996). Apart

from asking about sex and age, respondents were also queried

as to whether they were currently in a romantic relationship

(and, if yes, the length of their current relationship in months),

if they were married, and if they had children.

Results

Across the four samples, the hypothesized sex difference

emerged. A 2 9 4 analysis of variance (ANOVA) was con-

ducted, with sex and location as the between-subject factors.

This analysis revealed a main effect of sex, F(1, 1550) = 26.80,

p\ .001, that was of small size (gp
2 = .017), whereas the effect

of location was not significant, F(3, 1550)\1, as was the

interaction of sex and location F(3, 1550) = 1.68, p = .17.

Across the four samples combined, women provided higher

estimates of HNP than men, M = 144.6 (SD = 153.6) versus

M = 90.9 (SD = 98.7), respectively.

The results of tests for sex differences (based on indepen-

dent-groups t tests) in HNP estimates within individual sam-

ples (1–4) are displayed in Table 1. Across the four surveys,

women’s mean HNP estimates invariably were higher than

those of men. This sex effect was of small-to-medium size and

statistically significant in Samples 1, 2, and 4 (Cohen d =

-0.47, -0.35, and -0.40), whereas of small size and statis-

tically not significant in Sample 3 (d = -0.16).

Further analysis, based on the four samples combined sug-

gested that demographic variables available from the surveys

were significant correlates of HNP estimates among both men

and women. In particular, younger individuals provided higher

HNP estimates than elder ones (Pearson r = -.13 and -.18 for

men and women; ps\ .001), as did unmarried individuals

compared with married ones (men: r = -.09, p\ .05; women:

r = -.15, p\ .001), and childless individuals compared with

parents (r = -.08 and -.09 for men and women; ps\ .05).

Women who were currently romantically uninvolved provided

higher HNP estimates than those who were partnered (r =

-.07, p \ .05), but this was not the case among men (r =

-.02), and the length of the current relationship was a negative

correlate of HNP estimates for both sexes (r = -.13 and -.16

for men and women, ps \ .001).

Discussion

We proposed a sex difference in subjective estimates of HNP,

such that women were expected to provide higher assessments

of HNP than men, due to their greater insight into women’s

sexual infidelity. A sex difference in the hypothesized direc-

tion was observed across four surveys, with women overall

providing higher HNP estimates than men (14.5% vs. 9.1% in

the combined sample). Furthermore, key demographic vari-

ables impacted HNP estimates for both sexes: individuals who

were unmarried, childless, romantically uninvolved, or in a

romantic relationship of a shorter duration provided higher

HNP estimates than their counterparts, suggesting that such

estimates might be attuned to mating effort and strategies, and

to relationship quality and investment.

Although there was a significant sex difference in preva-

lence estimates in the combined sample and across three of

the four individual surveys, both sexes’ subjective HNP

estimates were around 10% to 15% (i.e., around 100–150 per

1,000 children). This estimated rate of HNP is more in accord

with indirect HNP estimates than with genetic HNP data for

a comparable population (Switzerland: 0.8%; Sasse et al.,

1994). Because the genetic data were obtained from a non-

random clinical sample, it is possible that the indirect data

reflect a more accurate prevalence rate. However, due to

Table 1 Sex differences in subjective non-paternity estimates (number

of children out of 1,000)

Men Women t p d

M SD M SD

Sample 1

(n = 947)

86.5 98.2 150.4 165.6 -7.25 \.001 -0.47

Sample 2

(n = 244)

93.1 96.7 134.6 132.9 -2.69 .008 -0.35

Sample 3

(n = 157)

112.2 105.4 129.9 114.2 -1.01 .32 -0.16

Sample 4

(n = 203)

92.4 97.0 142.0 147.7 -2.84 .005 -0.40

Total (combined

n = 1,558)

90.9 98.7 144.6 153.6 -8.17 \.001 -0.41

Note: t = t test statistic, along with associated p value (two-tailed);

d = Cohen’s d effect-size metric (male mean minus female mean,

divided through the square root of the weighted mean of the group vari-

ances)
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evolved strategies of suspicion and vigilance with regards to

infidelity, it is possible that the indirect data reflect a higher

rate of non-paternity than that which actually occurs.

This discrepancy in prevalence arising from different

sources should be the topic of future research. One way to

clarify this discrepancy would be to solicit participation from

women with children and ask them to anonymously report

their reproductive history with respect to HNP. Perhaps this

type of investigation would yield more accurate HNP esti-

mates, as well as providing information about the prevalence

of HNP over the lifespan. A second method would be to secure

historical hospital files of blood-typed newborns and their

parents to determine HNP. An informally reported finding

from the 1940s (cited by Diamond, 1991, 2003) indicates that

this approach is promising. The genetic transmission of blood

type was examined by typing newborns, mothers, and fathers

in the Blood Grouping Laboratory near Boston’s Children

MedicalCenter. This researchrevealedanincidentalfindingof

a HNP of approximately 10%.

With regard to the observed cross-sample variation in the

magnitude of the sex difference (Table 1), we emphasize that

Sample1wascollected inCarinthia,Samples2and4inandnear

Vienna, and Sample 3 in Vienna. Both historically and pres-

ently, Carinthia belongs to a small geographic belt, including

regions in Upper Austria, Styria, Northern Italy, and Slovenia,

which has long been known for notably high rates of out-of-

wedlock births and single-parent families (Bauer, 1996). Pop-

ulations with low socioeconomic status tend to demonstrate

higher levels of HNP, whereas high socioeconomic status

translates to lower levels of HNP (Baker & Bellis, 1995; Cerda-

Flores et al., 1999). The estimates collected from Carinthia,

which demonstrated the largest divergence in women’s and

men’s subjective estimates of HNP, may well reflect these

sociocultural surroundings. Among our study sites, it is possible

that Carinthia has the highest level of HNP. However, the cur-

rent database was unable to elucidate upon this point further.

Thepossibility that thesocioculturalenvironment is reflected

in the subjective estimates is supported by the sample collected

in Vienna. In contrast to Carinthia, Vienna is the urbanized

capital city, and the population has comparatively high socio-

economic status. For this sample, there was no significant sex

difference in subjective estimates of HNP, confirming the

possibility that estimates are related to current sociocultural

events. This explanation is further supported by the remaining

two samples collected near or in Vienna. Although these sam-

ples demonstrated a sex difference, the sexes were less dis-

crepant than for the Carinthia sample, and yet more different

than the sample collected solely in Vienna.

The suggestion that HNP rates vary due to sociocultural

circumstances is not new to this study. MacIntyre and Sooman

(1991) hypothesized that HNP rates ‘‘vary between countries,

and vary within countries by age group, cultural or ethnic

group, region, and age or duration of partnership’’ (p. 870). To

support this claim, they reported the varying levels of multiple

sexual partner involvement in relation to female age and rela-

tionship status in London, Edinburgh, and Glasgow. MacIn-

tyreand Soomanconcluded that thequest fora universal rate of

HNP is futile, due to the extent of variation in rates from

sociocultural factors. Our findings are consistent with this idea

in that subjective HNP estimates varied to some extent, al-

though not significantly, by location within Austria.

Previous research has attempted to estimate HNP using a

variety of techniques. However, to the best of our knowledge,

no study has examined subjective HNP estimates. We pro-

pose that this method might be a fruitful approach for deter-

mining people’s beliefs about the expected levels of risk for

adaptive situations. Specifically, Ayton and Wright (1994)

proposed that people intuitively create an expected utility

analysis to make decisions and, thus, subjective estimates

reflect judgments within a context. When the context influ-

ences reproductive decisions, such as whether to make pater-

nal investment, subjective estimates may serve as a proxy

measure of HNP. Additionally, we have proposed that this

decision-making process is influenced by the current envi-

ronmental conditions. For example, a man living in Carinthia

should, adaptively speaking, make different decisions about

paternal investment than a man living in Vienna due to the

possibly higher rate of HNP. It would be informative for a

future investigation to assess whether men in these two loca-

tions have varying levels of paternal investment in offspring

due to differences in subjective estimates of HNP rates.

In this context, some limitations of the present research are

acknowledged. The current findings were based on a single-

item measure, and no control items were administered with

this subjective HNP estimate item. For future research, it

would be interesting to administer control items (i.e., other

frequency estimates, using the same item format) for which

no sex effect is expected (e.g., the subjectively estimated

infant death rate per 1,000 births). Relatedly, one could

administer control items that are topically related and for

which a sex difference is also hypothesized (e.g., subjective

estimates of rates of sexual infidelity). This procedure would

enable a more direct test of the hypothesis that women’s

higher HNP estimates are due to their more accurate, implicit

knowledge of the actual prevalence of sexual infidelity.
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Bauer, A. (1996). Volkszählung 1991: Lebensgemeinschaften [Aus-

trian census 1991: Cohabitations]. Statistische Nachrichten, 51,

585–590.

Bellis, M. A., & Baker, R. R. (1990). Do females promote sperm

competition? Data for humans. Animal Behavior, 40, 997–999.

Bredart, S., & French, R. M. (1999). Do babies resemble their fathers

more than their mothers? A failure to replicate Christenfeld & Hill.

Evolution and Human Behavior, 20, 129–135.

Brock, D. J. H., & Shrimpton, A. E. (1991). Nonpaternity and prenatal

genetic screening. Lancet, 338, 1151.

Buss, D. M. (1994). The evolution of desire: Strategies of human mating.

New York: Basic Books.

Buss, D. M. (2000). The dangerous passion: Why jealousy is as
necessary as love and sex. New York: Free Press.

Cerda-Flores, R., Barton, S. A., Marty-Gonzalez, L. F., Rivas, F., &

Chakraborty, R. (1999). Estimation of nonpaternity in the Mexican

population of Nuevo Leon: A validation study with blood group

markers. American Journal of Physical Anthropology, 109, 281–293.

Christenfeld, N. J. S., & Hill, E. A. (1995). Whose baby are you? Nature,
378, 669.

Cosmides, L., & Tooby, J. (1996). Are humans good intuitive statis-

ticians after all? Rethinking some conclusions of the literature on

judgment under uncertainty. Cognition, 58, 1–73.

Daly, M., & Wilson, M. (1982). Whom are newborns said to resemble?

Ethology and Sociobiology, 3, 69–78.

Diamond, J. A. (1991). The rise and fall of the third chimpanzee.

London: Vintage Books.

Diamond, J. A. (2003). Dr. Louis Klein Diamond: Faculty of Medicine
Memorial Minute. Retrieved December 16, 2008, from www.

news.harvard.edu/gazette/2002/05.30/18-mmdiamond.html, 2002.

Gaulin, S. J. C., McBurney, D. H., & Brakeman-Wartell, S. L. (1997).

Matrilateral biases in the investment of aunts and uncles: A

consequence and measure of paternity uncertainty. Human Nature,
8, 139–151.

MacIntyre, S., & Sooman, A. (1991). Non-paternity and prenatal genetic

screening. Lancet, 338, 869–871.

McLain, D. K., Setters, D., Moulton, M. P., & Pratt, A. E. (2000).

Ascription of resemblance of newborns by parents and nonrela-

tives. Evolution and Human Behavior, 21, 11–23.

Neel, J. V., & Weiss, K. M. (1975). The genetic structure of a tribal

population, the Yanomama Indians. XIII. Biodemographic Stud-

ies. American Journal of Physical Anthropology, 42, 25–51.

Regalski, J. M., & Gaulin, S. J. C. (1993). Whom are Mexican infants

said to resemble? Monitoring and fostering paternal confidence in

the Yucatan. Ethology and Sociobiology, 14, 97–113.

Russell, R. J. H., & Wells, P. A. (1987). Estimating paternity confidence.

Ethology and Sociobiology, 8, 215–220.

Sasse, G., Müller, J., Chakraborty, R., & Ott, J. (1994). Estimating the

frequency of nonpaternity in Switzerland. Human Heredity, 44,

337–343.

Sykes, B., & Irven, C. (2000). Surnames and the Y chromosome. Ameri-
can Journal of Human Genetics, 66, 1417–1419.

Symons, D. (1979). The evolution of human sexuality. New York: Oxford

University Press.

Voracek, M. (2001). Marital status as a candidate moderator variable of

male-female differences in sexual jealousy: The need for represen-

tative population samples. Psychological Reports, 88, 553–566.

Wellings, K., Fields, J., Johnson, A., & Wadsworth, J. (1994). Sexual
behaviour in Britain: National survey of sexual attitudes and lifestyles.
London: Penguin.

656 Arch Sex Behav (2009) 38:652–656

123

http://www.news.harvard.edu/gazette/2002/05.30/18-mmdiamond.html
http://www.news.harvard.edu/gazette/2002/05.30/18-mmdiamond.html

	Sex Differences in Subjective Estimates of Non-Paternity �Rates in Austria
	Abstract
	Introduction
	Method
	Participants
	Procedure
	Measures

	Results
	Discussion
	Acknowledgment
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /ENU <>
    /DEU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [5952.756 8418.897]
>> setpagedevice


