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ABSTRACT

The objective of this study is finding the relationship between interstate highway accident frequencies and geometrics using Random
Parameter Negative Binomial model. Even though it is impossible to take account of the same design criteria to the all segments or
corridors on the road in reality, previous research estimated the fixed value of coefficients without considering each segment's
characteristic. The drawback of the traditional negative binomial is not to explain the integrated variations in terms of time and the
distinct characters specific segment has. This results in under-estimation of the standard error which inflates the t-value and finally,
affects the modeling estimation. Therefore, this study tries to find the relationship of accident frequencies with the heterogeneous
geometrics using 9-years and 7-interstate highway data in Washington State area. 16-types of geometrics are used to derive the model
which is compared with the traditional negative binomial Model to understand which Model is more suitable. In addition, by
calculating marginal effect and elasticity, heterogeneous variables' effect to the accidents are estimated. Hopefully, this study will help
to estiblish the future policy of geometrics.
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Fig. 2. Interstate Highway in Washington State

Table 1. Number of Segments and Miles by Route and Direction

Increasing Direction

Route Interchange Segment Non-interchange Segment

Miles(Kilometers) | Segments | Miles(Kilometers) | Segments
5 | 104.84(168.69) 138 171.78(276.39) 139

82 | 27.51(44.26) 33 105.06(169.04) 34
90 | 65.73(105.76) 83 231.79(372.95) 83
182 | 7.08(11.39) 8 8.11(13.05)
205 4.14(6.66) 5 6.43(10.35)
405 | 13.53(21.77) 19 16.77(26.98) 20
705 0.5(0.80) 1 1(1.61) 2

Total | 223.33(37543) | 287 | 540.94(870.37) | 293

Decreasing Direction

Route Interchange Segment Non-interchange Segment

Miles(Kilometers) | Segments | Miles(Kilometers) | Segments
5 104.48(168.11) 138 172.13(276.96) 140

82 26.5(42.64) 33 106.07(170.67) 34
90 | 65.28(105.04) 85 232.24(373.67) 85
182 | 7.55(12.15) 8 7.64(12.29) 9
205 4.06(6.54) 5 6.51(10.47)

405 | 13.84(22.27) 20 16.46(26.48) 21
705 0.55(0.88) 2 0.95(1.53) 2

Total | 222.26(357.62) 291 542.00(872.08) 297
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Table 2. Statistics of Accident, Geometrics and ADT Variables

Variable Variable Description Mean Std.Dev. | Minimum | Maximum
ACC Number of Accidents per year 10.703 18.917 0 388
NLN2 Portion of segment with 2 lanes 0.525 0.494 0 1
NLN3 Portion of segment with 3 lanes 0.336 0.461 0 1
NLN4 Portion of segment with 4 lanes 0.135 0.331 0 1
NLN5 Portion of segment with 5 lanes 0.002 0.043 0 1
LSHW2 2-ft(60cm) left-shoulder width segment proportion 0.175 0.337 0 1
LSHW34 3- to 4-ft(90~120cm) left-shoulder width segment proportion 0.199 0.387 0 1
LSHW59 5- to 9-ft(150~270cm) left-shoulder width segment proportion 0.133 0.320 0 1
LSHW10 10-ft(300cm) left-shoulder width segment proportion 0.472 0.478 0 1
LSHW1126 Over 10-fi(over 300cm) left-shoulder width segment proportion 0.020 0.132 0 1
RSHW2 2-ft(60cm) right-shoulder width segment proportion 0.178 0.341 0 1
RSHW34 3- to 4-f(90~120cm)t right-shoulder width segment proportion 0.207 0.392 0 1
RSHW59 5- to 9-f(150~270cm)t right-shoulder width segment proportion 0.121 0.308 0 1
RSHW10 10-ft(300cm) right-shoulder width segment proportion 0.464 0.477 0 1
RSHW1124 Over 10-ft(over 300cm) right-shoulder width segment proportion 0.030 0.155 0 1
NHORZ Number of hirizontal curves in segment 1.807 2.459 0 37
MINHLMI Shortest horizontal curve-in-segment length (miles) 0.182(0.29km) 0.193 0 1.219
MAXHLMI Longest horizontal curve-in-segment length (miles) 0.275(0.44km) 0.277 0 2.402
MINHDEL Smallest horizontal curve-in-segment central angle (degrees) 12.186 14.692 0 98.426
MAXHDEL Largest horizontal curve-in-segment central angle (degrees) 21.080 21.001 0 111.294
NVERT Number of vertical curves in segment 3.125 3.210 0 30
MINVCRVG Smallest absolute vertical curve gradient (%) 1.232 1.385 0 7.430
MAXVCRVG Largest absolute vertical curve gradient (%) 2.780 2.075 0 10
LENGTH Segment length (miles) 1.309(2.11km) 1.753 0.01 20.380
AADT Annual Average Daily Traffic Volume 13043.300 8378.490 916.45 44223.800

o
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g = A Hok 42 B9, o= SRRV} BERSe] AlEZ0]
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3} $-=31(likelihood function)= 124 E A5} opd Waksl=
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Igit = ﬁ + Ahl + PWil (4)

o714, h7} &3 5 WA 2 hioll &3 5] Hatgkol
theh ol e ViRl Al WA B2 o s REle] shEuat

(random deviation)E YR/ Ft}. wlgbr], Eq. (4= &3]
o] & X (parameter heterogeniety)S WER= 7]E2Q1 o],

Vol.33 No.6 November 2013 2441



S84 BE TEd Lol ofF WEAmel jshraete] B - W YR F(M) TEERS FHoR

E3] dela)e AlF(B)l e A= A T(exogenous
variable) & FE3taPH, Wk v Fetghiel] o]d do] R
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= 3.0
T = O]%:_]}\OI_

S0 mE B3] FHIE npEe R H8-d Zlo, viek Sy
9] g7} o) (dummy variable)#}H, F(uniform)EE 7},
$I&1H(continuous variable)2PH ZTH(normal) HE Z 1A
(lognormal)}#-327} & Zloth wepA], A WA o] FAZH =2

Table 3. Modeling Estimation Results for Fixed-and Random-Parameters Negative Binomial Models

Variable Fixed Parameter Model (FPM) | Random Parameter Model (RPM)
Coefficient t-value Coefficient t-value
Exposure and Context
Constant -8.409 -73.556 -7.624 -73.294
Logarithm of Length of segment in miles 0.743 68.992 0.787 83.210
Standard deviation of parameter distribution - 0.087 11.882
Logarithm of ADT 1.143 ‘ 99.726 1.036 98.715
Standard deviation of parameter distribution - 0.008 4283
Interchange indicator(1 if segment is an interchange segment; 0 otherwise) -0.027 ‘ -1.991 -0.051 -4.418
Number of Lanes by Length Proportion
Three-lane cross-section segment proportion 0.375 ‘ 15.947 0.473 23.879
Standard deviation of parameter distribution - 0.094 7.784
Four-lane cross-section segment proportion 0.902 ‘ 33.995 0.856 38.592
Standard deviation of parameter distribution - 0.167 10.530
Five-lane cross-section segment proportion 0.785 ‘ 3.456 1.190 7.868
Left Shoulder Width by Length Proportion
3- to 4-ft(90~120cm) left-shoulder-width proportion -0.273 ‘ -8.528 -0.231 -8.430
Standard deviation of parameter distribution - 0.287 16.698
5- to 9-ft(150~270cm) left-shoulder-width proportion -0.496 -18.081 -0.393 -18.274
10-ft(300cm) left-shoulder-width proportion -0.416 -20.219 -0.300 -16.131
Standard deviation of parameter distribution - 0.154 14.000
Right Shoulder Width by Length Proportion
3- to 4-ft(90~120cm) right-shoulder-width proportion -0.286 -8.347 -0.279 -10.380
5- to 9-ft(150~270cm) right-shoulder-width proportion -0.319 -13.737 -0.344 -14.733
Standard deviation of parameter distribution - 0.127 6.930
10-ft(300cm) right-shoulder-width proportion -0.395 -17.875 -0.320 -18.813
Horizontal-Vertical Curvature
Number of horizontal curves in segment 0.029 7.080 0.019 6.150
Shortest horizontal curve-in-segment length in miles -0.625 -12.484 -0.514 -12.109
Largest degree of curvature in segment 0.006 13.850 0.005 13.023
Largest vertical curve gradient in segment 0.020 5.327 0.029 8.955
Standard deviation of parameter distribution - 0.021 13.638
Dispersion parameter for negative binomial distribution
Dispersion parameter 0.348 51.092 5.960 41.550
Number of observations 10512
Log-likelihood with constant only -105,377.5
Log-likelihood at convergence -29,210.79 -28,315.69
p2 0.722 0.731
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Table 4. Average Marginal Effects for Fixed-and Random-
Parameters Negative Binomial Models

Fixed Parameter Model |Random Parameter Model
LNLEN 7.788 4251
LNADT 11.971 5.597
INTERCHANGE -0.287 -0.275
NLN3 3.932 2.556
NLN4 9.454 4.625
NLNS5 8.219 5.429
LSHW34 -2.858 -1.245
LSHW59 -5.193 -2.125
LSHW10 -4.359 -1.623
RSHW34 -2.998 -1.504
RSHW359 -3.343 -1.860
RSHW10 -4.134 -1.726
NHORZ 0.302 0.105
MINHLMI -6.544 -2.777
MAXHDEL 0.066 0.026
MAXVCRVG 0.208 0.156
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Table 5. Prediction Accuracy

FPM RPM

RMSE (Root Mean Seuare Mean) 18.01 13.13
MAPE (Mean Absolute Perchange Error) 0.00332 | 0.00322

MAE (Mean Absolute Error) 5.473 5.429

5. 22 X g2 A1

ol dellM= 7ol ARSEY UREHQ] Fold oA
Hop e gele] ke BaE aefd SOl BEe AliTee]
AL} ZIElrEste] BAIS FelelSit) 7] Fold Y
& 7} megiel] A Tlelrae] S B AR S
ool Bslal, 77k o] Ads aefelA] S5k e o= <ls)
ARl EA] ARaLe] e Sgkel] tigh E-8-d/d(uncertainity) 9} 1]
Zd(randomness)& WHE3laL ISIHE: of2f3 olfr=, 7iAde] dah
TRI] FAAIER oM ey, Ae dlite] FulEA] Ste]
7 Abdo] A o] FefR|A] Srshe dlle] HrIe itk

ol allds] $I3h WO R o] delMs 7Rt o]AS
Aefsler, ad Bge] Aiks Hlaks el 71l AR
G ARl Foldt 9 AAERA o] ArgH 7Ee]
oIl vlel =2 Ao= vEit): ¥ 1674¢] aksw 71t
o] B Tt TR, 29 ol &, S 49k
E #FSo] AREI o] T, 87H] WG 2 vt

g



o}

88 iR ol4de

(e
Jm

TR Ao R LEptom, 4”121

$7le) s 7 20 BoAgle] $U 59S Ueh ks

Vet 1o 2o, Wk AHG, 434), 9% 71017JH£
(3-4, 10fto)’d - 90~120, 300cmoy), LEZ Zorj<£(5-9ft
- 150-270cm), 7Y FETHE) Aok} oS T

HER SSERITE APdre] B 4xPdolr sapdepde = wat
© AT AR niRE 9] diF R Sojes AS
& Pl Sl whe g3t $A 19
upE AlaH gl Bt 2pAgE A ded Ao s Ales
o} o2l SAJe Hopl Fol= v, 2Rl v A
2 1] 8-o]dE A 77t Badt Aotk w3k =24
2 7Iske] WA Al ApdEE e ﬂ]‘»’# So= glal 7l
WA Shs 7kt s olor & B k] Rde
e F e 78Ry AXle] 2 # & Aotk

o] A= KRl FrefRt it mEEval ddkv=
595 Pﬁl AT 24 07 7RE 5114 } bEJ} o8+
EoRgolE ekl SHHTE AR
5, 1 WiskE viid 281 l*%ﬁA 5 =l
0131%01 A AE}. Begh G ARE SOl B oie 81 a8
S EAASACE, Yeol, 55 9ol BdE Awrt A85A
SBiolnk o] BE st HErIole Bt w8 w8t ARe]
28 HIA, AEE]] ==o] g, ofef’t Ak=Tt o8 ks
Sho, argARIRERE ofujzl, HlE-a3h S o] Tlshtx
Aol thgk ot 2pAfsial AlaEk el e Ego] E Zlolth:

A=, o=

¥

2
al
igu
Lo
X
i)
it
3
|

References

Alfonso, M., Lucio, C. and Renato, L. (2008). “Crash prediction
models for rural motorways.” Transportation Research Record:
Journal of the Transportation Research Board, No. 2083, pp.
180-189, Transportation Research Board, Washington D.C.

Bhat, C. (2003). “Simulation estimation of mixed discrete choice
models using randomized and scrambled Halton sequences.”
Transportation Research Part B, Vol. 37, No. 1, pp. 837-855.

Chin, H. C. and Quddus, M. A. (2003). “Applying the random effect
negative binomial model to examine traffic accident occurrence
at signalized intersections.”
Vol. 35, pp. 253-259.

Ciro, C., Maurizio, G. and Parisi, A. (2007). “A crash-prediction

Accident Analysis and Prevention,

model for multilane roads.”
Vol. 39, pp. 657-670.
Engel, J. (1984). “Models for response data showing extra-poisson
variation.” Statistical Neerlandica, Vol. 38, No. 3. pp. 159-167.
Jovanis, P. P. and Chang, H. L. (1986). “Modeling the Relationship
of Accidents to Miles Traveled.” Transportation Research Record:

Accident Analysis and Prevention,

Journal of the Transportation Research Board, Vol. 1068, pp.
42-51, Transportation Research Board, Washington D.C.

Lawless, J. (1987). “Negative binomial and mixed poisson regression.”
Canadian Journal of Statistics, Vol. 15, No. 3, pp. 209-225.

Maher, M. (1991). “A new bivariate negative binomial model for
accident frequencies.” Traffic Engineering and Control, Vol. 32,
No. 9, pp. 422-433.

Miaou, S. P. and Lum, H. (1993). “Modeling vehicle accidents and
highway at geometric design relationships.”
and Prevention Vol. 25, No. 6, pp. 689-709.

Milton, J., Shankar, V. and Mannering, F. (2008). “Highway accident
severities and the mixed logit model: an exploratory empirical

Accident Analysis

analysis.” Accident Analysis and Prevention, Vol. 40, No. 1, pp.
260-266.

Noland, R. B. (2003). “Traffic fatalities and injuries: The effect of
changes in infrastructure and other trends.”
and Prevention, Vol. 35, pp. 599-611.

Ogden, K. W. (1997). “The effects of paved shoulders on accidents
on rural highways.” Accident Analysis and Prevention, Vol. 29,
No. 3, pp. 353-362.

Sarath, C. J. and Nicholas, J. G. (1990). “Estimating truck accident
rate and involvements using linear and poisson regression models.”

Accident Analysis

Transportation Planning and Technology, Vol. 15, No. 1, pp. 41-58.
Shankar, V. N., Albin, R. B., Milton, J. C. and Mannering, F. L.
(1998). “Evaluating median cross-over likelihoods with clustered
accident counts: An empirical inquiry using random effects
negative binomial model.” Transportation Research Record: Journal
of the Transportation Research Board, No. 1635, pp. 44-48,
Transportation Research Board, Washington D.C.

Train, K. (2003). Discrete choice models with simulation, Cambridge
University Press, Cambridge, UK.

Washington, S., Karlaftis, M. and Mannering, F. (2010). Statistical
and econometric models for transportation data analysis, Chapman
Hall/CRC, Boca Raton, Fla.

Zhang, C. and Ivan, J. N. (2005). “Effects of geometric characteristics
on head-on crash incidence on two-lane roads in connecticut.”
Transportation Research Record : Journal of the Transportation
Research Board, Vol. 1908, pp. 159-164, Transportation Research
Board, Washington D.C.

Vol.33 No.6 November 2013 2445




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


