About PS3, problem 4, it should be pretty easy since you only need to plug b = 1.5
into Proposition 12.3.4 of RAP (Real Analysis and Probability, by R. M. Dudley, 2d edition,
Cambridge University Press, 2002) and the series should converge fairly fast.

About applying Bretagnolle-Massart’s Theorem 1.1 to the two-sample empirical pro-
cess (as in PS3, problem 5):

First, here’s some motivation. In the one-sample case there is the Dvoretzky-Kiefer-
Wolfowitz-Massart inequality that tells us Pr(y/n|(F, — F)(z)| > u) < 2exp(—2u?) for
any u > 0 and empirical distribution functions F,, for a distribution function F'. So, this
bound for the asymptotic distribution also applies for any finite n. In the two-sample case,
though, it seems that no such inequality is known, so one needs to somehow “take apart”
the two-sample quantity ¢, , to apply one-sample facts.

After following the problem statement and hints as far as they go, let’s see how to

m—+n
F.—G, = (F,—F)—(G,—G). Let ap,, () = /m(F,,(x)—F(x)), an empirical process for
F as treated by Bretagnolle and Massart in the uniform case. Let v, (x) = \/n(G, —G)(x),
an independent empirical process for G = F'. Then approximate «,, by a Brownian process
Bm which has the distribution of yp(,) for a Brownian bridge y;, using Bretagnolle and
Massart, and likewise approximate -, by a process B,, which also has the distribution of
Yr () and is independent of ., and (3,,. We then get

Cm,n = A/ m[ﬁm +<am _ﬁm)] A/ m[Bn"i_(fYn _Bn)]

Let By = /n/(m +n)Bm — /m/(m + n)B,. Then, being a linear combination of two

i.i.d. Gaussian processes with mean 0, where the sum of squares of the two coefficients is
1, By, also has the distribution of yp(,) for a Brownian bridge ;. (This was used in the
last lecture in proving that the asymptotic distribution for the two-sample Kolmogorov-
Smirnov statistic under the null hypothesis is the same as for the one-sample statistic.)
Since n/(m+mn) <1 and m/(m+n) <1 we then get

bound (., = 1/ % (Fy, — Gy,) as given in Problem 4. Under Py, F' = G so we can write

= +|am_ﬁm|+|7n_Bn|'

|Cm,n < |Bm,n
Following the hints already given, we’d like to show that this is less than or equal to
n+(2-n)/24+(2—n)/2 = 2 except with probability < 0.04 4+ 0.005+ 0.005 = 0.05, where
the bounds and probabilities correspond to the three respective terms.

Find n from RAP, Proposition 12.3.4, or the simpler bound using the leading term,
for any n > 0, Pr(sup, |y:| > n) < 2exp(—2n?). If you found in Problem 4 for n = 1.5 a
probability < 0.4 then 1.5 or a smaller value you could find by calculation will work. If you
found a larger probability in Problem 4 you will need to take n > 1.5 but you need n < 2
for the method to work. It will be OK to find an n that works such that 107 is an integer
(n has one digit after the decimal point), you don’t need to find more decimal places.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /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 true
  /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 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /JPN <FEFF3053306e8a2d5b9a306f300130d330b830cd30b9658766f8306e8868793a304a3088307353705237306b90693057305f00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /FRA <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


