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Faces as releasers of contagious yawning: 
An approach to face detection using 

normal human subjects 

ROBERT R. PROVINE 
University of Maryland Baltimore County, Baltimore, Maryland 

The yawn-evoking potency of variations in a 5-min series of 30 videotaped repetitions of a yawn­
ing face were compared with each other and with a series of 30 videotaped smiles to determine 
the ethological releasing stimulus for the flxed-action pattern of yawning and to understand the 
more general process of face detection. Animate video images of yawning faces in several axial 
orientations evoked yawns in more subjects than did featureless or smiling faces, and no single 
feature, such as a gaping mouth, was necessary to evoke yawns. The yawn recognition mecha­
nism is neither axially speciflc nor triggered by an isolated facial feature. 

The contagiousness of yawning is legendary. Viewing, 
reading about, and thinking about yawning evokes yawns 
(Provine, 1986). Although yawning is interesting in its 
own right (Provine, 1986; Provine & Hamernik, 1986; 
Provine, Hamernik, & Curchack, 1987; Provine, Tate, 
& Geldmacher, 1987), the present study uses the conta­
giousness of yawns as a means of assaying the yawn­
evoking potency of various facial features. The search for 
the ethological releasing stimulus that triggers the flxed­
action pattern of yawning (Provine, 1986) also provides 
insights into the more general problem of face detection. 
The discovery of a perceptual process activated exclu­
sively by visually observed yawns (Provine, 1986, 1989) 
establishes a precedent for a facial-feature and/or expres­
sion detector in humans. Similar detectors may exist for 
facial expressions other than yawns and for other com­
plex visual stimuli, but their activity may be more difficult 
to monitor because they lack a contagious response as a 
behavioral assay. The study of contagious yawning pro­
vides a simple, noninvasive, behavioral approach to the 
neural basis of face perception that complements neuro­
psychological (Meadows, 1974; Whiteley & Warrington, 
1977) and neurophysiological analyses (Bruce, Desimone, 
& Gross, 1981; Kendrick & Baldwin, 1987; Perrett, 
Mistlin, & Chitty, 1987; Perrett, Rolls, & Caan, 1982). 

METHOD 

Subjects 
Twelve experimental groups were each composed of lO male and 20 

female volunteers from introductory psychology classes; this female-
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to-male ratio reflected the greater representation of females in the sub­
ject pool. The 360 subjects had an average age of 19.7 years (range 
18-54 years). Each subject participated in a single experimental ses­
sion that occurred between 12:30 p.m. and 5:30 p.m. 

Procedure 
The yawn-evoking potency of variations in a 5-min series of 30 repe­

titions of a yawning face were compared with each other and with a 
series of 30 smiles. Single video frames of the stimuli in mid-yawn or 
mid-smile are shown in Figure I. A video editing console in the univer­
sity television studio was used to modify the videotaped yawn stimuli 
first used in an earlier study (Provine, 1986). Deleted areas of the face 
were fllied in with a neutral shade that matched the intact surround. 
The borders of the deleted areas were diffused to reduce their visibil­
ity. A monochrome monitor was used to present stimuli in order to avoid 
the color shifts that occur when a color monitor is rotated. The stimuli 
were presented on a 29.9-cm-square video screen 1.5 m distant from 
the individually tested subjects. The subjects were instructed via a video 
monitor to observe the monitor and to record their yawns, if any should 
occur, by pressing a button (Provine, 1986). The button activated an 
event recorder that registered the temporal distribution of their yawns. 
Subjects were not otherwise observed, in order to avoid possible social 
inhibition of yawning. 

RESULTS 

The normal yawning face (Figure la) was an effective 
yawn-evoking stimulus. The 5-min series of 30 repeti­
tions of a normal, animate yawn stimulated 16 subjects 
(Figure 2, 0°, upper graph) to yawn 92 times (Figure 2, 
0°, lower graph). In contrast, only 7 subjects emitted a 
total of 16 yawns in response to a 5-min series of smiles 
(Figures Ih and 2). A two-tailed chi-square test deter­
mined this difference in number of yawners to be statisti­
cally signiflcant [x1 (1, N=60) = 5.71, P < .02]. (Sub­
sequent tests of the signiflcance of difference between the 
frequencies of yawning subjects used this chi-square test. 
The total yawns evoked per condition are reported without 
statistical test because of the variability in the number of 
yawning subjects in different conditions.) 

The yawn-detection process was not axially selective. 
Yawns in orientations of 90°, 180°, and 270° were as 
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Figure 1. Single frames of video stimuli in mid-yawn or mid-smile. All stimuli were animate except for the single tonic (still) condition 
resembling (a). (a) Normal halftone yawn; (h) high-contrast yawn; (c) no-mouth yawn; (d) no-eyes yawn; (e) mouth-only yawn; (f) eyes­
only yawn; (g) no-face yawn; (h) smile. 

potent or nearly as potent in evoking yawns as was the 
nonnal, upright 0° yawn (Figure 2). Significantly more 
subjects yawned in response to 0 ° [X2(1, N = 60) = 5.71, 
p < .02], 90° [~(l, N=60) = 5.7l,p < .02], and 180° 
[X2(1,N=60) = 7.05,p < .01] yawns than to the smile 
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Figure 2. The number of subjects who yawned (upper graph) and 
the total yawns (lower graph) evoked by various yawn and smile 
stimuli. 1be stimuli are shown in cartoon form at the top of the figure 
and labeled at the bottom of the figure. Independent groups of 30 
subjects participated in each of the 12 stimulus conditions. 

stimulus; the results of the test that compared the 270° 
yawn and the smile stimuli approached significance [x2(1, 
N=60) = 3.59, p < .10]. 

The number of subjects who yawned in response to the 
high-contrast yawn (Figure Ib) did not differ significantly 
from those who yawned in response to either the nonnal 
halftone yawn [~(1, N=60) = 2.44,p < .2] or the smile 
stimulus [X2(1, N=60) = .74, P < .5]. Although the 
high-contrast yawn had much of the edge and contour in­
formation that distinguishes the yawning face, the novelty 
of the image may have distracted some subjects. One par­
ticipant commented that he was tempted to yawn but did 
not because the stimulus looked "strange." 

A tonic (still) mid-yawn video frame (Figure la) 
produced a number of yawners midway between, and not 
significantly different from, that produced by normal, ani­
mate yawns h2(1, N=60) = 1.07, p < .3] or smiles 
[X2(1, N=60) = 1.93, p < .2] (Figure 2). 

The "no-mouth" yawn (Figure Ie) was the only stimu­
lus with a deleted feature that produced as many yawn­
ing subjects as did the complete face and significantly 
more yawning subjects than did the smile [X2(1, N=60) 
= 5.71,p < .02] (Figure 2). Thus, a gaping mouth, one 
of the most striking features of a yawning face, was not 
essential to evoke high rates of yawning. The spontane­
ous comments of two subjects may partially explain this 
result; both said that there was an illusion of a yawning 
mouth in the featureless blank area nonnally occupied by 
the mouth. The unexpected effectiveness of the no-mouth 
stimulus was complemented by the finding that the 
"mouth-only" yawn (Figure Ie) was a relatively ineffec­
tive yawn-evoking stimulus (Figure 2). The number of 



yawners produced by the mouth-only stimulus was not 
significantly different from that of either normal yawns 
[X2(1, N=60) = 1.07, p < .3] or smiles [x2(1, N=60) 
= 1.93, P < .2]. 

The " no-eyes" yawn (Figure Id) produced few 
yawners and yawns, but the number of yawners was not 
significantly different from that of either the normal yawn 
[r(1,N=60) = 1.68,p < .2] or the smile stimuli [X2(1, 
N=60) = 1.27, p < .3] (Figure 2). The "eyes-only" 
yawn, in which the eyes were presented alone out of their 
normal facial context (Figure If) , also produced an in­
termediate number of yawners (Figure 2), which did not 
differ significantly from that of normal yawns [X2(1, 
N=60) = 1.07, p < .3] or smiles [X2(1, N=60) = 1.93, 
P < .2]. The eyes-only and the mouth-only stimuli were 
almost identical with regard to the number of yawning 
subjects and total yawns produced. 

The "no-face" yawn (Figure Ig) produced no more 
yawning subjects and only a few more yawns than did 
smiles (Figure 2), and was the only modified yawn stimu­
lus that produced significantly fewer yawners than did the 
normal yawn stimulus [X2(1, N=60) = 5.71, p < .02]. 
The only yawn-related cues of the no-face stimulus were 
tilting of the head and jaw movement, which cause 
changes in the perimeter and position of the face. 

DISCUSSION 

The ability of visually observed yawns to evoke yawning in witnesses 
was confirmed by the present research (also see Provine, 1986). Ob­
servers responded to the overall configuration of the yawning face in­
dependent of its axial orientation, and no single facial feature. such as 
a gaping mouth. served as a sign or releasing stimulus necessary to evoke 
yawning. A similar lack of feature and axial specificity in many face­
specific neurons in the brains of monkeys suggests a related stimulus 
analysis (Bruce. Desimone. & Gross. 1981; Perrett, Mistlin, & Chitty. 
1987; Perrett, Rolls. & Caan. 1982). These results about contagious 
yawning and face-specific neurons support those in studies of prosopag­
nosia (face nonrecognition) in brain-darnaged humans (Meadows. 1974; 
Whiteley & Warrington. 1977). and perhaps even the results of studies 
of facial imitation in human neonates (Field. Woodson. Greenberg. & 
Cohen. 1982; Meltzoff & Moore. 1977; Provine. 1989), which sug­
gest that special neural mechanisms detect and process information about 
faces . These diverse behavioral and neurophysiological results may be 
the product of a common underlying perceptual process; it seems un­
likely that complex neural mechanisms for similar visual tasks would 
evolve independently and have radically different principles of operation. 

Viewing a yawn triggers in us the urge to yawn. although we have 
no conscious desire to imitate the yawner. This extraordinary neurobe­
havioral phenomenon has been overlooked as a scientific problem be­
cause it is commonplace. Yet contagious yawning offers a useful tool 
for the exploration of a variety of phenomena, only some of which 
directly concern yawning. For example. the present search for the releaser 
of yawning has implications for a topic of more general concern. namely. 
sensory feature detection. At present. the data for contagious yawning 
may be the best evidence for an expression-specific visual-detection 
process in humans. The study of contagious yawning is also a good start­
ing point for the investigation of contagion. a class of behavior that has 
been neglected by social psychologists. 

The analysis of yawning may also provide insights into behavioral 
evolution. For example. is it fortuitous that the releasing stimulus for 
yawning is a view of the act of yawning. or does the motor act play 
some active role in the evolution of the visual mechanism specific for 
its detection? We know only that yawning is a phylogenetically ancient 
behavior performed by many, if not most. vertebrates. probably as a 
homeostatic response to yet unknown physiological states (Provine, Tate, 

FACES AS YAWN RELEASERS 213 

& Geldmacher, 1987). Yawning may have evolved as the cephalic com­
ponent of a generalized stretch response that became partially autono­
mous (Provine, Harnemik. & Curchack. 1987). The finding that yawning 
is most common in uninteresting situations (Provine & Hamemik, 1986). 
and shortly before bedtime and after waking (Provine. Hamemik. & 
Curchack. 1987). suggests that it may have an arousing function. The 
high frequency of yawning in bored and drowsy people is probably the 
basis for yawning as a paralinguistic signal for these states (Provine & 
Hamemik. 1986; Provine. Hamemik. & Curchack, 1987). However. 
the question of an arousing function for yawning is still open; yawning 
might be arousing, dearousing. both. or neither. and the result might 
be specific to the situation and/or time of day . In fact . one important 
consequence of yawning. the opening of the eustachian tubes to balance 
middle ear pressure. has nothing to do with arousal (Laskiewicz. 1953). 
Yawning. like associated stretching. is a high-amplitude behavior that 
involves many body parts. Identifying one of the large family of likely 
physiological correlates of yawning as its principal function may be 
difficult. if not impossible. As with stretching. yawning may have several 
functions . However. the hunt for these functions has been narrowed by 
the rejection of one of the most popular pieces of folklore about yawn­
ing: human yawning is not a response to blood or brain levels of car­
bon dioxide or oxygen. and it does not appear to serve a principal respira­
tory function (Provine. Tate, & Geldrnacher. 1987). 

The releasing mechanism for contagious yawning evolved long after 
the phylogenetically ancient motor-pattern generator for the yawning 
act. Contagious yawning has been demonstrated with certainty only in 
humans (Provine. 1986, 1989). in whom it may have evolved as a means 
of synchronizing the behavior of group members. If yawning produces 
a physiological transformation in the yawner. then the chain reaction 
of contagious yawning synchronizes the physiological as well as the be­
havioral state of the group. Additional insights about the phylogeny of 
contagious yawning are offered by the examination of its ontogeny. 
Although the act of yawning may occur as early as the 11th week after 
conception (DeVries, Visser. & Prechtl. 1982). and is performed by 
newborns. contagious yawning may not appear until the second year 
after birth (Piaget. 1951; Provine. 1989). This developmental sequence 
accords with the evolutionary scenario described above; phylogeneti­
cally. ancient structures and behaviors are generally considered to de­
velop before more recently evolved ones. In a passing comment. Pi­
aget (1951) provided an additional incentive for studying the development 
of contagious yawning; its onset may signal the emergence of imitation 
and a change in the child's relationship with its environment. However, 
further incentives for studying contagious yawning may be unnecessary. 
Although the analysis of yawning is in its infancy, its future looks bright. 
Contagious yawning has much to teach us about central issues in be­
havioral neuroscience. 

REFERENCES 

BRUCE. C., DESIMONE, R .• & GROSS. C. G. (1981). Visual properties 
of neurons in a polysensory area in superior temporal sulcus of the 
macaque. Journal of Neurophysiology. 46. 369-384. 

DEVRIES. J. I. . VISSER, G. H. A., & PRECHTL. H. F. R. (1982). The 
emergence of fetal behavior: 1. Qualitative aspects. &rly Human De­
velopment. 7. 301-322. 

FlEW. T. M .• WOODSON. R .• GREENBERG. R., & COHEN. D. (1982). 
Discrimination and imitation of facial expressions by neonates. Science. 
218. 179-181. 

KENDRICK. K. M .• & BAWWIN. B. A. (1987) . Cells in temporal cortex 
of conscious sheep can respond preferentially to the sight of faces. 
Science, 236. 448-450. 

LASKIEWICZ. A. (1953). Yawning in regard to the respiratory organs 
and the ear. Acta Otolaryngology. 43, 267-270. 

MEADOWS. J. C. (1974). The anatomical basis of pro sop agnosia. Jour­
nal of Neurological & Neurosurgical Psychiatry. 37. 489-501. 

MELTZOFF, A. N., & MOORE, M. K. (1977). Imitation of facial and 
manual gestures by human neonates. Science. 198. 75-78. 

PERRETT. D. I., MISTUN. A. J .• & CHITTY. A. J. (1987). Visual neu­
rons responsive to faces . Trends in Neuroscience. 10, 358-364. 

PERRETT. D. I. . ROLLS, E. T., & CAAN. W. (1982). Visual neurons 
responsive to faces in the monkey temporal cortex. Experimental Brain 
Research , 47, 329-342. 



214 PROVINE 

PIAGET, 1. (1951). Play, dreams and imitation in childhood. New York: 
Norton . 

PROVINE, R. R. (1986). Yawning as a stereotyped action pattern and 
releasing stimulus. Ethology, 72, 109-122. 

PROVINE, R. R. (1989). Contagious yawning and infant imitation. Bulle­
tin of the Psychonomic Society, 27, 125-126. 

PRovINE, R. R. , & HAMERNIK, H. B. (1986) . Yawning: Effects ofstimu­
Ius interest. Bulletin of the Psychonomic Society, 24, 437-438. 

PROVINE, R. R., HAMERNlCK, H. B., & CURCHACK, B. C. (1987). Yawn­
ing: Relation to sleeping and stretching in humans. Ethology, 76, 
152-160. 

PROVINE, R. R., TATE, B. C., & GELDMACHER, L. L. (1987) . Yawn­
ing: No effect of 3-5% CO" 100% 0" and exercise . Behavioral & 
Neural Biology, 48, 382-393. 

WHITELEY, A. M., & WARRINGTON, E. K. (1977) . Prosopagnosia: A 
clinical, psychological, and anatomical study in three patients. Jour­
nal of Neurological & Neurosurgical Psychiatry, 67, 394-430. 

(Manuscript received November 14, 1988.) 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFA1B:2005
  ]
  /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 (sRGB IEC61966-2.1)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<


    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>



    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 6.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>


    /SKY <>

    /SUO <>
    /SVE <>
    /TUR <>

    /ENU <FEFF004a006f0062006f007000740069006f006e007300200066006f00720020004100630072006f006200610074002000440069007300740069006c006c0065007200200039002000280039002e0034002e00350032003600330029002e000d00500072006f006400750063006500730020005000440046002000660069006c0065007300200077006800690063006800200061007200650020007500730065006400200066006f00720020006f006e006c0069006e0065002e000d0028006300290020003200300031003100200053007000720069006e006700650072002d005600650072006c0061006700200047006d006200480020>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice




