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An Investigation of Snippet Generation for Minimum User Feedback
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This paper investigates the effect of snippet on users’ relevance judgment for developing a snippet generation method that

is suitable for minimum user feedback. Web search engine is becoming very useful tool in our daily life. One of the most im-

portant features of modern search engines is snippet, and a good web snippet technology will help users to find relevant

pages immediately. Therefore, improving the quality of snippet is important for minimizing user feedback required for find-

ing relevant pages. This paper investigates the effect of snippet on users’ relevance judgment by comparing users’ relevance

judgment when snippet is provided and those without providing snippet. The result will contribute to the improvement of

snippet generation method in terms of minimum user feedback.

1. Introduction

When we are going to use a web search engine to find out the
information that we need, we care about two things. One is the
time cost, and the other is the relevance degree of the information
we found in terms of our information need. Snippet is a fragment
of document that represents the contents of the document from
the viewpoint of a query. It helps a user to easily make a judg-
ment on whether or not to read the corresponding documents.

The concept of Minimum user feedback (MUF) [Okabe07] has
been proposed, which aims at decreasing the cost of a user to
find relevant information. Improving the quality of snippet is one
of the important approaches for minimizing user feedback re-
quired for finding relevant pages. This paper investigates the
effect of snippet on users’ relevance judgment by comparing
users’ relevance judgment when snippet is provided and those
without providing snippet. The result will contribute to the im-
provement of snippet generation method in terms of minimum
user feedback.

2. Related Works

2.1 Snippet generation

There are a number of search engines on the Web, such as
www.google.com, www.baidu.com and www.yahoo.com in re-
cent year. Most of them have the similar interfaces for viewing
the search results, which shows a title, URL and a snippet for
each retrieved page. A snippet is an extracted fragment of a re-
trieved page, in which the keywords inputted as a query are usu-
ally highlighted. All of the presented information helps users to

make decisions on whether or not to visit the corresponding page.

Among them, a snippet is the most powerful clue for users to
guess the content of the page.

In order to generate a snippet that is useful for users, it is im-
portant that how to pick out the fragments of a web page that
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reflects the major topics of the page. It is also important to gen-
erate query-oriented snippet, which reflect the contents of a page
that relate with a user’s query. Every web search engine has it
own snippet generation algorithm. Typical algorithm calculates
the score of sentences in a page according to the query, and the
sentences with the highest score are chosen as a snippet. This
algorithm is further divided into various algorithms based on a
method and attributes used for score calculation.

One of the simple methods for score calculation is based on
the terms in a given query. As a query consists of terms that re-
flect the user’s search purpose, a sentence that contains the terms
is expected to refer to the topic of interest. Takami [Takami07]
has classified snippets into 4 types, for each of which appropriate
word weighting scheme, such as TF, TF-DF, and TF-iDF, is
proposed.

Li [Li07] has proposed a different algorithm from the above-
mentioned, score-based algorithms, which employ the language
model to determine the segment of a document that is suitable as
a snippet. Xue [Xue06] has proposed image snippets, which ex-
tracts representative image from a page based on visual cue-
based page segmentation and text-based similarity between query
and the segments.

2.2 User behaviors using search engine

When a user obtains the retrieved result from a search engine,
s/he has to decide on which pages to visit. As noted in Sec. 2.1,
the page of the retrieved result contains various information that
can be clues to determine that pages to be visited. If we know the
users’ behaviors on viewing the retrieved result page, we can
improve the page design so that users can make their decisions
with less effort.

From this viewpoint, users’ behaviors of viewing web pages /
retrieved result pages have been studied by many researchers
[Cutrell07, Rodden07]. Recent trend is to track the users’ eye
movements using an eye-tracker device. Cutrell has analyzed the
effect of various factors such as snippet length and the rank of
the best result on users’ viewing behavior. The experimental
results show that the rank of the best result affects total time of
performing a task, in particular for informational task. It is also
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shown that longer snippet increases total time but decreases click
accuracy for performing a navigational task. On the other hand,
longer snippet decreases total time but increases click accuracy
for performing an informational task.

Rodden [Rodden07] has explored the relationship between
mouse movements and eye movements when performing a
search task with using Google. Various interesting patterns, such
as keeping the mouse still while reading, and using the mouse as
a reading aid are observed.

3. Experiments on effects of snippet on user’s
relevance feedback

3.1 Outline of experiment

Experiments are performed to compare users’ relevance judg-
ment when snippet is provided and those without providing snip-
pet. As for target document set and queries, NTCIR-5 CLIR col-
lection ' used. Mainichi Daily News 2000-2001 (English-
language newspaper of Japan’s Mainichi Newspapers) is used as
the document set, for which the following 3 topics are used in the
experiment: 011 (Ichiro’s first year in Major League), 037 (per-
centage supporting the Mori Cabinet in 2001), 041 (food poison-
ing problem by Snow Brand dairy products). For each query, the
following number of documents is selected from the document
set, for each of which a participant judges the relevance degree to
the query with 4 levels: S (high relevant), A (relevant), B (par-
tially relevant), C (irrelevant).

- #011: S=5, A=5, B=5, C=5 (Total=20 documents)
- #037: S=5, A=5, B=0, C=10 (Total=20 documents)
- #041: S=2, A=8, B=4, C=6 (Total=20 documents)

In the experiment of each topic, a brief description of the topic
is displayed, and then the information about a document, either
snippet of full text, is displayed one by one. When a snippet is
generated, terms in CONC field (specifying keywords relevant to
whole topic) are extracted, and the score of a sentence in a
document is calculated based on the number of the terms ap-
peared in it.

The presented order and displayed information (snippet / full
text) of a document is randomly determined. Among the 20
documents, snippets and full text are selected for 10 documents,
respectively. When a snippet is displayed, a participant can also
see the full text, which is displayed in a different page.

3.2 Experimental results

Although the experiment is currently in progress, we have ob-
tained 25 results from 8 participants so far, which include 10
results for topic #011, 7 for #037, and 8 for #041.

Table shows the summary of experimental results, which in-
clude average time spent on judging each document, rigid and
relaxed precisions for each task. The results are divided into 3
cases: the case when a snippet is presented and participants made
decision without reading full text (Snippet), when snippet is pre-
sented and participants also read full text (Snippet+Text), and
when full text is presented (Text). Rigid precision is calculated
when S and A are regarded as relevant, whereas relaxed preci-

1 http://research.nii.ac.jp/nteir/permission/nteir-5/perm-en-
CLIR.html

sion is calculated when S, A, and B are regarded as relevant. The
experimental results show that when participant read only snip-
pets, the judgment time is drastically reduced while the degrada-
tion of precision is small compared with full text is presented. It
is also noted that the number of the case when a snippet is pre-
sented is 250, among which the number of times participants also
read full text is only 36. In the future work, it should be investi-
gated when a participant want to read not only a snippet but also
full text of a document.

Table 1. Summary of experimental results

Topic 011 037 041

Time (s) 23.8 18.7 17.5

Snippet P(rigid) 48.9 60.4 60.3
P(relaxed) 80.6 83.0 84.9

Time (s) 81.1 60.9 73.1

Snippet+Text | P(rigid) 58.3 64.7 57.1
P(relaxed) 91.7 82.4 57.1
Time (s) 67.0 63.4 39.7

Text P(rigid) 57 70 70
P(relaxed) 92 90 91.3

4. Conclusions

In this paper, the effect of snippet on users’ relevance judg-
ment is investigated. The experiment is performed to compare
users’ relevance judgment when snippet is provided and those
without providing snippet. Experimental results show a snippet
can help participants to save their judgment time without serious
degradation of precision. Future works include the collection of
more experimental results from many participants as well as
more detailed analysis of the results. Based on the analysis of the
results, we also plan to improve the quality of snippet from the
viewpoint of minimizing user feedback.

References

[Cutrell07] E. Cutrell and Z. Guan: An eye-tracking study of
information usage in Web search: Variations in target posi-
tion and contextual snippet length, CHI’07, pp. 407-416
(2007)

[Li07] Q. Li, K. S. Candan, Y. Qi: Extracting Relevant Snippets
from Web Documents through Language Model based Text
Segmentation, WI-IAT2007, pp. 287-290 (2007)

[Okabe07] M. Okabe and S. Yamada: Semi-supervised Query
Expansion with Minimal Feedback, IEEE Trans. Knowledge
and Data Engineering, Vol.19, No.11, pp.1585-1589 (2007)

[Rodden07] K. Rodden and X. Fu: Exploring How Mouse
Movements Relate to Eye Movements on Web Search Re-
sults Pages, SIGIR 2007 Workshop on Web Information
Seeking and Interaction (WISI), pp.29-32 (2007)

[Takami 07] S. Takami and K. Tanaka: Customizing Web Search
Results by Dynamic Re-Generation of Web-Snippet based on
Search Purpose, DBSJ Letters, Vol. 6, No. 2, pp. 33-36
(2007)

[Xue06] X. Xue, Z. Zhou, Z. Zhang: Improve Web Search Using
Image Snippets, Proc. 21st National Conference on Artificial
Intelligence, pp. 1431-1436 (2006)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 1.5
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /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 0.40
    /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 0.40
    /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
  >>
  /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 /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


