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Introduction

When a user performs a search on Yahoo, the first section of results that is returned is called the “Inside Yahoo! Matches.”  This section is designed to highlight the content inside the Yahoo network that is most relevant to the user’s search.  For example, a search for “blue book” will return a link to the Kelley Blue Book used car pricing guide in Yahoo! Autos.  Currently, there is an editorial team who manually determines which Yahoo property (Autos, Careers, Travel, etc.) should be featured in the Inside Yahoo match and what page on that property the link should go to.  The goal of this project is to employ a machine-learning algorithm to automatically determine the contents of the Inside Yahoo match based on previous choices that the editorial team has made.  More generally, the system will determine what other search terms are most similar to the one being examined.  For example, if the system learns that “kelley auto guide” is similar to “blue book,” then it is likely that the Inside Yahoo matches for the two search terms are also similar.

Corpus

I selected 50 existing Inside Yahoo search terms from each of the following six categories:  Autos, Careers, Maps, Personals, Sports, and Travel.  To remove any possible bias, I had an automated process select the terms that were most frequently searched for on Yahoo and had high click-though rates.  Unfortunately, this meant that the autos data set was extremely skewed towards search terms that related to the Kelley and Edmunds auto guides, which are very popular among users.

Representation of Search Terms

For each search term, I needed a set of attributes to describe it.  I considered using either the contents or the editorial descriptions of the first twenty web site hits in the Yahoo Directory as the representation of the search term.  However, there were two problems with this approach:  First, the number of web sites in the Yahoo Directory numbers in the millions whereas the number of documents on the web is believed to be in the billions.  Second, the descriptions of the web sites in the Yahoo Directory have been edited to be consistent and free from spelling and grammatical errors, which prevented me from obtaining a representation for misspelled search terms and terms that are expressed differently from what the Yahoo editors had chosen.  For example, a search for “jamica” (misspelling of “jamaica”) returns 0 web site results from the Yahoo Directory.  Instead, I chose to use the contents of the first twenty web page matches from Google (which claims to index over 2 billion documents) as the representation for each search term.

Parsing Web Pages

I took the following approach to extracting the words from a web page:

1. Delete all <script>…</script> and <style>…</style> blocks

2. Strip all HTML escape sequences

3. Strip all HTML tags

4. Strip all non-alphanumeric characters

5. Lowercase all characters

6. The remaining sequence of word tokens is the representation for the web page

Additionally, the word tokens were stemmed using Porter’s Stemming Algorithm [4].  Haveliwala, et al have shown that stemming using this algorithm improves the performance of the similarity metric that we will be using in this project [2].

There are several major challenges to determining the contents of web pages:

· Non-understanding of HTML tags:  Since I had stripped away all tags from the document, I did not know whether two words that were collated in the resulting sequence would actually be collocated when the original document was rendered in a browser.
· Page Not Found / This Document Has Moved:  When page is no longer available, the web server is supposed to return a 404 response via the HTTP protocol, and when a page has moved, the server is supposed to return a 302 response.  Our routine to fetch web pages knows how to correctly deal with these situations.  However, many web sites will either redirect your request to their home page or will display an error message but will still return a 200 (OK) response.  This causes the contents of unintended pages to be used in our similarity metric.

· Splash Pages:  Some web sites have a splash page that contains no content, and refreshes after some delay to send you to the real content.  To solve this problem, we would need to detect the <meta> refresh tag and fetch the contents of the next page.
· Frames:  Pages that contain frames themselves contain no content. A solution to this problem could be to fetch all the sub-frames and combine them to form the document that we save.
· All Graphics/Flash:  Some web pages contain nothing but graphics or Macromedia Flash objects, so there is no text to extract from them.
· JavaScript/DHTML:  Some web pages are dynamically generated from JavaScript code.  Without being able to parse and execute JavaScript, we are unable to deduce the contents of the page.

Despite these challenges, I have found that these aberrations are a minority in the data set.

Similarity Metric

I used the metric introduced by Broder, et. al. [1] to determine the similarity of two documents.  Each document is represented as a sequence of word tokens.  A contiguous subsequence of tokens in the document is called a shingle.  We define the n-shingling S(D, n) as the set of all shingles of length n in document D.

For example, if a document D is the following sequence:

D = (a, rose, is, a, rose, is, a, rose)

Then the 4-shingling of D is the following set:

S(D,4) = { (a, rose, is, a), (rose, is, a, rose), (is, a, rose, is) }

For a given shingle size, the resemblance r of two documents A and B is defined as:


Hence, the resemblance scales from 0 to 1, with 0 being no resemblance and 1 being perfect resemblance.  Note that a document A always resembles itself 100%:  r(A,A) = 1.  However, resemblance is not transitive.  It is possible for r(A,B) = 50% and r(B,C) = 50% and r(A,C) = 0%.

Note:  This entire explanation was shamelessly stolen from [1].

Stop Words and Stop Shingles

To decrease the memory requirement and to remove noise from the data set, the most commonly occurring words (the stop words) were removed the web pages prior to shingling them.  Post shingling, I found that there were certain phrases that occurred very frequently in the data set but did not aid in the classification of search terms.  Examples were ‘click,here’, ‘privacy,policy’, ‘site,map’ and ‘ar,regist,trademark’.   All commonly occurring shingles (the stop shingles) were also removed from the data set.

Validating the Similarity Measure

To validate that this approach was a good measure for web page similarity, I calculated the resemblance of each search term in the corpus against every other search term in the corpus.  I then averaged the resemblance of the search terms in each category-to-category pair.  For example, the resemblance of “find date” and “find job” was averaged into the personals-careers pair.  Note that the value of personals-careers is the same as the value of careers-personals.  I performed this for shingle sizes of 1 through 4.

In all cases, the resemblance of a category to itself was higher than its resemblance to any other category.  As the shingle size increased, the absolute values of the resemblances decreased, but there was increasing differences between the self-resemblances and the non-self resemblances.  For shingle sizes of 2 and greater, the differences were dramatic.
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As the shingle sizes increase, the number of distinct shingles that represent each document also increases.  In practice, I found that the total number of shingles in the dataset (and hence the amount of memory and computation required to calculate resemblance) would approach a limit after a shingle size of 5.
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However, the downside of large shingle sizes is that the data also becomes sparser.  In the same category pairs (e.g. autos-autos), I counted the number of search term pairs that were orthogonal – that had no shingles in common.  In the corpus, I found that there were no orthogonal search term pairs when using shingle sizes of 1 and 2, 0.2% of the pairs were orthogonal when using a shingle size of 3, and 6.6% of the pairs were orthogonal when using a shingle size of 4.
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Naïve Algorithm

The goals of the algorithm is given a previously unseen search term s:

1. Determine the category that s should belong to

2. Determine what other search terms are most similar to s.

This is the first version of the algorithm that I tried that achieved these goals:

Setup phase:

 For each search term t in the corpus (tagged with a category c):

Get the top twenty web page matches from Google for the search term

Download and shingle each of the web pages

Combine the shingles (removing duplicates) and save them in the database 

  as the representation for t

Classification phase:

 For each previously unseen search term s:

Get the top twenty web page matches from Google for the search term

Download and shingle each of the web pages

Combine the shingles (removing duplicates)

For each search term t in the database:


Calculate the resemblance between s and t


Remember the t that had the highest resemblance

We then assign s to the same category as the search term that had the highest resemblance to it.

To evaluate this algorithm, I removed one search term from the corpus and attempted to classify it using the remaining search terms I the corpus.  I repeated this for every single search term in the corpus using shingle sizes from 1 to 4.  I then measured the number of search terms that were assigned to the correct category.  For this data set, the shingle size of 2 provided the most accurate categorization.
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Improving Performance

To reduce the amount of computation required by the classifier, I separated the categorization and search term selection steps.  First, I combined all the shingles from the search terms in a particular category and discarded all uncommon shingles (that occurred 3 times or less).  This greatly reduced the number of shingles needed to represent the category.  I them found the category that had the highest resemblance to the new search term.  From here, I only examined the search terms in the matching category for resemblance.

The algorithm was changed as follows:

Setup phase:

 For each search term t in the corpus (tagged with a category c):

Get the top twenty web page matches from Google for the search term

Download and shingle each of the web pages

Combine the shingles and save as them in the database as

   a representation for t (removing duplicates)

Also append the shingles (not removing duplicates) in the database into the 

   representation for c

For each category c:


Retrieve all the shingles for c from the database


Delete all shingles that occurred 3 or less times


Save the shingles to the database (removing duplicates) as a representation for c

Classification phase:

 For each previously unseen search term s:

Get the top twenty web page matches from Google for the search term

Download and shingle each of the web pages

Combine the shingles (removing duplicates)

For each category c in the database:


Calculate the resemblance between s and c



Remember the c that had the highest resemblance

Assign s to the category that had the highest resemblance to it.

For each search term t in category c in the database:


Calculate the resemblance between s and t


Remember the search term that had the highest resemblance

I evaluated this algorithm on a completely new data set of 42 search terms using several variants to measure the resemblance R between a search term s and a category c:

	R2
	R = Only the 2-shingle resemblance

	R3
	R = Only the 3-shingle resemblance

	50r2/50r3
	R = 0.5 x 2-shingle resemblance + 0.5 x 3-shingle resemblance

	25r2/75r3
	R = 0.25 x 2-shingle resemblance + 0.75 x 3-shingle resemblance

	10r2/90r3
	R = 0.1 x 2-shingle resemblance + 0.9 x 3-shingle resemblance

	Failover
	Try the 3-shingle resemblance first.  If its value is less than 0.005, then try the 2-shingle resemblance


The results were similar to the first algorithm, though it is inconclusive which of the resemblance measures provided better performance.  As expected, this algorithm sometimes misclassified a search term even though the search term in the corpus that was most similar to it was in the correct category.  For example, “bmw” was incorrectly categorized as personals even though the three most similar search terms to it were “blue book cars”, “car prices”, and “new car” (all in the autos category).
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Summary of Code

Here is the description of the subdirectories:

	terms/
	Contains files which list the existing search terms for each category.  There are special files named test.terms and test.ans that contain the terms for the test set and correct categorization of those terms.



	results/
	Contains the search results from Google for the search terms in each category



	crawl/
	Contains the web pages downloaded for each category



	words/
	Contains the words that have been parsed from each of the web pages



	shingles/
	Contains the shingling of each web page.  The shingle size is appended onto the end of the filenames.



	termshingles/
	Contains the combined shingles for the categories and for each search term.



	Text/
	Contains the Text::English open source library which I use for stemming


Here is a description of each file:

	shingles.pl
	Library used be almost all the scripts



	Searchyahoo
	Given a particular category, it will parse the search results from Yahoo/Google to the results/ directory and save all the web pages into the crawl/ directory.



	parsehtml
	Parses a web page into a sequence of words



	all-parsehtml
	Runs parsehtml on all pages in the crawl/ directory and saves the word sequences into the words/ directory



	genshingles
	Will create shingles of a particular size for a given word sequence file



	all-genshingles
	Runs genshingles on all word sequences in the words/ directory and saves the shingles to the shingles/.



	gencategoryshingles
	Combine the shingles from the web pages for each search term and for each category from shingles/ and saves them into termshingles/



	gettopshingles
	Reports the most commonly occurring shingles



	categorize
	Categorizes each of the search terms in the test set and reports on the accuracy.



	runall
	Wrapper script that runs everything


To run the entire system, execute the “runall” script.  A complete run typically takes several hours.

Further Performance Improvements

There are several other possible approaches for further improving the performance of this classifier:

1. Cluster related search terms in the corpus such as “las vegas”, “las vegas nevada” and “las vegas nv” so that either we calculate the resemblance against only a representative of the cluster or against the union of the entire cluster.

2. Only store a representative subset of the shingles in each document as described by Manber [3].

Conclusions

We have seen that using the contents of the top web page matches as representations for search terms and calculating the resemblance of the shingling of the representations provides a good metric for determining the similarity of search terms.  In practice, Yahoo would probably use this technique to provide automated guesses for the appropriate Inside Yahoo to display for each new search term.  The editorial team would then choose among the guesses or manually override the results.  Each choice made by the editorial team would then become part of the corpus and would contribute to improving future guesses.
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Representative Samples of Search Term Similarity

edmunds

1. used cars

2. usedcars

3. kelley blue book

4. used car prices

5. used car values

aruba

1. bermuda

2. cayman islands

3. bahamas

4. georgia map

5. jamaica

caesar palace

1. yahoo travel

2. las vegas nevada

3. las vagas

4. dollar car rental

5. las vegas nv

tiger woods

1. pga

2. pga golf

3. college basketball

4. fantasy golf

5. golf handicap tracker


mapblast

1. maps driving directions

2. driving directions

3. maps usa

4. map search

5. directions

student jobs

1. part time job

2. part time employment

3. part time jobs

4. resume builder

5. relocation calculator

love [*]

1. relationships

2. sex

3. picture personals

4. personals mailbox

5. my personals

bmw [**]

1. blue book cars

2. car prices

3. new car

4. single

5. love

Note that the system has learned that:

   [*] Relationships are most important for love.  Sex is only second best.

 [**] Owning a BMW helps you find dates.  Recall that the second algorithm classified 

         “bmw” as personals instead of autos.
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				1-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.2076586007		0.1676174292		0.1516854662		0.1607151697		0.1559778095		0.1459949137		0.0004929633

		careers		0.1676174292		0.2170559974		0.1673315234		0.168998373		0.160104306		0.1563668729		0.0004921923

		maps		0.1516854662		0.1673315234		0.1899425174		0.1528430593		0.1434123776		0.1537132066		0.0002770281

		personals		0.1607151697		0.168998373		0.1528430593		0.1928455526		0.1626657747		0.150477899		0.0002347001

		sports		0.1559778095		0.160104306		0.1434123776		0.1626657747		0.2082868882		0.1487743053		0.0005389014

		travel		0.1459949137		0.1563668729		0.1537132066		0.150477899		0.1487743053		0.1603275975		0.000027582

														Avg Var		0.0003438945

				2-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0511409482		0.0103125609		0.0088682327		0.0106652093		0.0090154746		0.0081859457		0.00029112

		careers		0.0103125609		0.0280139756		0.0112014905		0.0112339948		0.0091207264		0.0092068478		0.0000536468

		maps		0.0088682327		0.0112014905		0.0358162147		0.0098027594		0.0077664861		0.0113726815		0.0001146752

		personals		0.0106652093		0.0112339948		0.0098027594		0.0266267411		0.010398362		0.0091964292		0.000045143

		sports		0.0090154746		0.0091207264		0.0077664861		0.010398362		0.0287378949		0.0085025566		0.0000659357

		travel		0.0081859457		0.0092068478		0.0113726815		0.0091964292		0.0085025566		0.0187917825		0.0000162766

																0.0000977996

				3-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0376802192		0.001415611		0.0015671618		0.0013540001		0.0011079771		0.0012374068		0.0002201695

		careers		0.001415611		0.0137149152		0.0028895909		0.0018032234		0.0012084661		0.0016030375		0.000024069

		maps		0.0015671618		0.0028895909		0.023929797		0.0021984408		0.0011744824		0.0036918086		0.0000787635

		personals		0.0013540001		0.0018032234		0.0021984408		0.0117913518		0.0014868957		0.0018208821		0.0000169495

		sports		0.0011079771		0.0012084661		0.0011744824		0.0014868957		0.0134099103		0.0014259368		0.0000245414

		travel		0.0012374068		0.0016030375		0.0036918086		0.0018208821		0.0014259368		0.0100875524		0.0000118115

																0.0000627174

				4-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0351707609		0.0006589015		0.0008737922		0.0005839556		0.0004715337		0.0006247568		0.0001987165

		careers		0.0006589015		0.0118336533		0.0019342555		0.0009452277		0.0005749424		0.0008186473		0.0000198515

		maps		0.0008737922		0.0019342555		0.0217250557		0.0013404312		0.0005511996		0.0027002997		0.0000688994

		personals		0.0005839556		0.0009452277		0.0013404312		0.0098776185		0.000725413		0.0010928415		0.000013392

		sports		0.0004715337		0.0005749424		0.0005511996		0.000725413		0.0113384389		0.0007814208		0.0000191575

		travel		0.0006247568		0.0008186473		0.0027002997		0.0010928415		0.0007814208		0.0086851194		0.0000099116

																0.0000549881
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		Self Resemblence

																Category		Shingle Size		Average Resemblence

		Shingle Size		autos		careers		maps		personals		sports		travel		autos		1

		1		0.2076586007		0.2170559974		0.1899425174		0.1928455526		0.2082868882		0.1603275975		autos		2

		2		0.0511409482		0.0280139756		0.0358162147		0.0266267411		0.0287378949		0.0187917825		autos		3

		3		0.0376802192		0.0137149152		0.023929797		0.0117913518		0.0134099103		0.0100875524		autos		4
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		careers		0.1676174292		0.2170559974		0.1673315234		0.168998373		0.160104306		0.1563668729		0.0004921923

		maps		0.1516854662		0.1673315234		0.1899425174		0.1528430593		0.1434123776		0.1537132066		0.0002770281

		personals		0.1607151697		0.168998373		0.1528430593		0.1928455526		0.1626657747		0.150477899		0.0002347001

		sports		0.1559778095		0.160104306		0.1434123776		0.1626657747		0.2082868882		0.1487743053		0.0005389014

		travel		0.1459949137		0.1563668729		0.1537132066		0.150477899		0.1487743053		0.1603275975		0.000027582

														Avg Var		0.0003438945

				2-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0511409482		0.0103125609		0.0088682327		0.0106652093		0.0090154746		0.0081859457		0.00029112

		careers		0.0103125609		0.0280139756		0.0112014905		0.0112339948		0.0091207264		0.0092068478		0.0000536468

		maps		0.0088682327		0.0112014905		0.0358162147		0.0098027594		0.0077664861		0.0113726815		0.0001146752

		personals		0.0106652093		0.0112339948		0.0098027594		0.0266267411		0.010398362		0.0091964292		0.000045143

		sports		0.0090154746		0.0091207264		0.0077664861		0.010398362		0.0287378949		0.0085025566		0.0000659357

		travel		0.0081859457		0.0092068478		0.0113726815		0.0091964292		0.0085025566		0.0187917825		0.0000162766

																0.0000977996

				3-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0376802192		0.001415611		0.0015671618		0.0013540001		0.0011079771		0.0012374068		0.0002201695

		careers		0.001415611		0.0137149152		0.0028895909		0.0018032234		0.0012084661		0.0016030375		0.000024069

		maps		0.0015671618		0.0028895909		0.023929797		0.0021984408		0.0011744824		0.0036918086		0.0000787635

		personals		0.0013540001		0.0018032234		0.0021984408		0.0117913518		0.0014868957		0.0018208821		0.0000169495

		sports		0.0011079771		0.0012084661		0.0011744824		0.0014868957		0.0134099103		0.0014259368		0.0000245414

		travel		0.0012374068		0.0016030375		0.0036918086		0.0018208821		0.0014259368		0.0100875524		0.0000118115

																0.0000627174

				4-shingle resemblence

				autos		careers		maps		personals		sports		travel		Variance

		autos		0.0351707609		0.0006589015		0.0008737922		0.0005839556		0.0004715337		0.0006247568		0.0001987165

		careers		0.0006589015		0.0118336533		0.0019342555		0.0009452277		0.0005749424		0.0008186473		0.0000198515

		maps		0.0008737922		0.0019342555		0.0217250557		0.0013404312		0.0005511996		0.0027002997		0.0000688994

		personals		0.0005839556		0.0009452277		0.0013404312		0.0098776185		0.000725413		0.0010928415		0.000013392

		sports		0.0004715337		0.0005749424		0.0005511996		0.000725413		0.0113384389		0.0007814208		0.0000191575

		travel		0.0006247568		0.0008186473		0.0027002997		0.0010928415		0.0007814208		0.0086851194		0.0000099116

																0.0000549881
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		Self Resemblence

																Category		Shingle Size		Average Resemblence

		Shingle Size		autos		careers		maps		personals		sports		travel		autos		1

		1		0.2076586007		0.2170559974		0.1899425174		0.1928455526		0.2082868882		0.1603275975		autos		2

		2		0.0511409482		0.0280139756		0.0358162147		0.0266267411		0.0287378949		0.0187917825		autos		3

		3		0.0376802192		0.0137149152		0.023929797		0.0117913518		0.0134099103		0.0100875524		autos		4

		4		0.0351707609		0.0118336533		0.0217250557		0.0098776185		0.0113384389		0.0086851194		careers		1

																careers		2

																careers		3
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		Self-Sparseness

				autos		careers		maps		personals		sports		travel

		1		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		2		0.00%		0.00%		0.00%		0.00%		0.00%		0.00%

		3		0.00%		0.00%		0.08%		0.66%		0.00%		0.65%

		4		4.06%		5.83%		3.54%		11.07%		0.98%		13.90%
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Sheet1

		r3 only

		delta+airlines		travel		travel		0.0072516982

		southwest+airlines		careers		travel		0.0043122035		X		r2		0.88095

		caesar+palace		travel		travel		0.0058991437				r3		0.833333

		golden+gate+bridge		careers		travel		0.0020796673		X		50r2/50r3		0.88095

		disney+world		personals		travel		0.0036656891		X		25r2/75r3		0.88095

		avis+car+rental		travel		travel		0.0085708385				10r2/90r3		0.85714

		acapulco		travel		travel		0.0268228504				failover		0.88095

		airplane+schedule		personals		travel		0.0040714352		X

		rent+car		travel		travel		0.025851198

		portugal		travel		travel		0.0175307076

		kelley+auto+price		autos		autos		0.1208470245

		edmund+guide		autos		autos		0.0402462366

		lease+car		autos		autos		0.1362476278

		trade+car		autos		autos		0.0266100419

		bmw		personals		autos		0.0026002972		X

		honda		maps		autos		0.0023739701		X

		auto+guide		autos		autos		0.1112050415

		find+map		maps		maps		0.0427936273

		mapblast		maps		maps		0.0437433722

		drive+map		maps		maps		0.0020051899

		ncaa		sports		sports		0.0271813112

		new+york+mets		sports		sports		0.0750836629

		indy+500		sports		sports		0.011090573

		car+racing		personals		sports		0.0035174112		X

		tiger+woods		sports		sports		0.0129985229

		tennis		sports		sports		0.0290118428

		hockey		sports		sports		0.0174069291

		la+lakers		sports		sports		0.0435098336

		good+jobs		careers		careers		0.0048881294

		temp+jobs		careers		careers		0.0360156411

		resume+help		careers		careers		0.0174686668

		job+search		careers		careers		0.0476335182

		student+jobs		careers		careers		0.0108416024

		starting+salary		careers		careers		0.0098389982

		who+hiring		careers		careers		0.014238213

		online+dating		personals		personals		0.0537210448

		find+mate		personals		personals		0.0487940116

		excite+personals		personals		personals		0.0297554748

		just+friends		personals		personals		0.0049078127

		match+making		personals		personals		0.0497400756

		women+seeking+women		personals		personals		0.0216357425

		sex		personals		personals		0.0060209424

		Correctly guessed 35 out of 42 (0.833333333333333)

		r2 only

		delta+airlines		travel		travel		0.0279523873

		southwest+airlines		personals		travel		0.0221524829		X

		caesar+palace		travel		travel		0.0207783418

		golden+gate+bridge		personals		travel		0.0195629706		X

		disney+world		personals		travel		0.0241852487		X

		avis+car+rental		travel		travel		0.0265938331

		acapulco		travel		travel		0.0425572398

		airplane+schedule		personals		travel		0.0241923905		X

		rent+car		travel		travel		0.0332640333

		portugal		travel		travel		0.0364478156

		kelley+auto+price		autos		autos		0.154242291

		edmund+guide		autos		autos		0.0582673929

		lease+car		autos		autos		0.1439364835

		trade+car		autos		autos		0.0805125049

		bmw		personals		autos		0.0115246352		X

		honda		autos		autos		0.0133353311

		auto+guide		autos		autos		0.1128083764

		find+map		maps		maps		0.0563881759

		mapblast		maps		maps		0.0604226282

		drive+map		maps		maps		0.0253202865

		ncaa		sports		sports		0.0532668795

		new+york+mets		sports		sports		0.0868062317

		indy+500		sports		sports		0.0286569508

		car+racing		sports		sports		0.0327161838

		tiger+woods		sports		sports		0.0346504272

		tennis		sports		sports		0.0437725192

		hockey		sports		sports		0.0429950811

		la+lakers		sports		sports		0.0628047309

		good+jobs		careers		careers		0.0592670001

		temp+jobs		careers		careers		0.0589974466

		resume+help		careers		careers		0.0788059384

		job+search		careers		careers		0.110701323

		student+jobs		careers		careers		0.0474876106

		starting+salary		careers		careers		0.0414249173

		who+hiring		careers		careers		0.0566978951

		online+dating		personals		personals		0.1152098855

		find+mate		personals		personals		0.0797782372

		excite+personals		personals		personals		0.1000159515

		just+friends		personals		personals		0.0368746084

		match+making		personals		personals		0.0934041997

		women+seeking+women		personals		personals		0.0860121091

		sex		personals		personals		0.0455690405

		Correctly		guessed		37		out		of		42		-0.880952381

		75% r3 + 25% r2

		delta+airlines		travel		travel		0.0124268705

		southwest+airlines		careers		travel		0.0085358103		X

		caesar+palace		travel		travel		0.0096189432

		golden+gate+bridge		personals		travel		0.0060635339		X

		disney+world		personals		travel		0.008795579		X

		avis+car+rental		travel		travel		0.0130765871

		acapulco		travel		travel		0.0307564477

		airplane+schedule		personals		travel		0.009101674		X

		rent+car		travel		travel		0.0277044068

		portugal		travel		travel		0.0222599846

		kelley+auto+price		autos		autos		0.1291958411

		edmund+guide		autos		autos		0.0447515257

		lease+car		autos		autos		0.1381698417

		trade+car		autos		autos		0.0400856577

		bmw		personals		autos		0.0048313817		X

		honda		autos		autos		0.0045155228

		auto+guide		autos		autos		0.1116058752

		find+map		maps		maps		0.0461922644

		mapblast		maps		maps		0.0479131862

		drive+map		maps		maps		0.0078339641

		ncaa		sports		sports		0.0337027033

		new+york+mets		sports		sports		0.0780143051

		indy+500		sports		sports		0.0154821675

		car+racing		sports		sports		0.0107793822

		tiger+woods		sports		sports		0.018411499

		tennis		sports		sports		0.0327020119

		hockey		sports		sports		0.0238039671

		la+lakers		sports		sports		0.0483335579

		good+jobs		careers		careers		0.0184828471

		temp+jobs		careers		careers		0.0417610925

		resume+help		careers		careers		0.0328029847

		job+search		careers		careers		0.0634004694

		student+jobs		careers		careers		0.0200031044

		starting+salary		careers		careers		0.017735478

		who+hiring		careers		careers		0.0248531335

		online+dating		personals		personals		0.069093255

		find+mate		personals		personals		0.056540068

		excite+personals		personals		personals		0.047320594

		just+friends		personals		personals		0.0128995116

		match+making		personals		personals		0.0606561066

		women+seeking+women		personals		personals		0.0377298342

		sex		personals		personals		0.0159079669

		Correctly		guessed		37		out		of		42		-0.880952381

		90% r3 + 10% r2

		delta+airlines		travel		travel		0.0093217671

		southwest+airlines		careers		travel		0.0060016462

		caesar+palace		travel		travel		0.0073870635

		golden+gate+bridge		careers		travel		0.0034731945

		disney+world		personals		travel		0.0057176451

		avis+car+rental		travel		travel		0.010373138

		acapulco		travel		travel		0.0283962893

		airplane+schedule		personals		travel		0.0060835307

		rent+car		travel		travel		0.0265924815

		portugal		travel		travel		0.0194224184

		kelley+auto+price		autos		autos		0.1241865511

		edmund+guide		autos		autos		0.0420483522

		lease+car		autos		autos		0.1370165134

		trade+car		autos		autos		0.0320002882

		bmw		personals		autos		0.003492731

		honda		maps		autos		0.0029287186

		auto+guide		autos		autos		0.111365375

		find+map		maps		maps		0.0441530821

		mapblast		maps		maps		0.0454112978

		drive+map		maps		maps		0.0043366996

		ncaa		sports		sports		0.029789868

		new+york+mets		sports		sports		0.0762559198

		indy+500		sports		sports		0.0128472108

		car+racing		sports		sports		0.0063920218

		tiger+woods		sports		sports		0.0151637133

		tennis		sports		sports		0.0304879105

		hockey		sports		sports		0.0199657443

		la+lakers		sports		sports		0.0454393233

		good+jobs		careers		careers		0.0103260165

		temp+jobs		careers		careers		0.0383138216

		resume+help		careers		careers		0.023602394

		job+search		careers		careers		0.0539402987

		student+jobs		careers		careers		0.0145062032

		starting+salary		careers		careers		0.0129975901

		who+hiring		careers		careers		0.0184841812

		online+dating		personals		personals		0.0598699289

		find+mate		personals		personals		0.0518924342

		excite+personals		personals		personals		0.0367815225

		just+friends		personals		personals		0.0081044923

		match+making		personals		personals		0.054106488

		women+seeking+women		personals		personals		0.0280733792

		sex		personals		personals		0.0099757522

		Correctly		guessed		36		out		of		42		-0.8571428571

		50% r3 + 50% r2

		delta+airlines		travel		travel		0.0176020428

		southwest+airlines		careers		travel		0.012759417

		caesar+palace		travel		travel		0.0133387427

		golden+gate+bridge		personals		travel		0.0105633461

		disney+world		personals		travel		0.0139254689

		avis+car+rental		travel		travel		0.0175823358

		acapulco		travel		travel		0.0346900451

		airplane+schedule		personals		travel		0.0141319129

		rent+car		travel		travel		0.0295576156

		portugal		travel		travel		0.0269892616

		kelley+auto+price		autos		autos		0.1375446577

		edmund+guide		autos		autos		0.0492568147

		lease+car		autos		autos		0.1400920557

		trade+car		autos		autos		0.0535612734

		bmw		personals		autos		0.0070624662

		honda		autos		autos		0.0074554589

		auto+guide		autos		autos		0.1120067089

		find+map		maps		maps		0.0495909016

		mapblast		maps		maps		0.0520830002

		drive+map		maps		maps		0.0136627382

		ncaa		sports		sports		0.0402240954

		new+york+mets		sports		sports		0.0809449473

		indy+500		sports		sports		0.0198737619

		car+racing		sports		sports		0.0180916494

		tiger+woods		sports		sports		0.0238244751

		tennis		sports		sports		0.036392181

		hockey		sports		sports		0.0302010051

		la+lakers		sports		sports		0.0531572822

		good+jobs		careers		careers		0.0320775647

		temp+jobs		careers		careers		0.0475065438

		resume+help		careers		careers		0.0481373026

		job+search		careers		careers		0.0791674206

		student+jobs		careers		careers		0.0291646065

		starting+salary		careers		careers		0.0256319578

		who+hiring		careers		careers		0.035468054

		online+dating		personals		personals		0.0844654652

		find+mate		personals		personals		0.0642861244

		excite+personals		personals		personals		0.0648857132

		just+friends		personals		personals		0.0208912106

		match+making		personals		personals		0.0715721377

		women+seeking+women		personals		personals		0.0538239258

		sex		personals		personals		0.0257949915

		Correctly		guessed		37		out		of		42		-0.880952381
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Sheet2

		delta+airlines		1		travel		airline+reservations		0.0122359807

		delta+airlines		2		travel		flighttracker		0.0106640309

		delta+airlines		3		travel		flights		0.0106624577

		delta+airlines		4		travel		travelosity		0.009217427

		delta+airlines		5		travel		dollar+car+rental		0.0077349042

		southwest+airlines		1		careers		salary+calculator		0.0055247129

		southwest+airlines		2		careers		cost+living+comparison		0.0053929243

		southwest+airlines		3		careers		cost+living+calculator		0.0052490581

		southwest+airlines		4		careers		salary+wizard		0.0047561971

		southwest+airlines		5		careers		cost+living+index		0.004644166

		caesar+palace		1		travel		yahoo+travel		0.0095709944

		caesar+palace		2		travel		las+vegas+nevada		0.0075548925

		caesar+palace		3		travel		las+vagas		0.0064607335

		caesar+palace		4		travel		dollar+car+rental		0.0060288214

		caesar+palace		5		travel		las+vegas+nv		0.0059776403

		golden+gate+bridge		1		personals		love		0.0029863259

		golden+gate+bridge		2		personals		my+personals		0.0028891771

		golden+gate+bridge		3		personals		aol+personals		0.0026891669

		golden+gate+bridge		4		personals		relationship		0.002519575

		golden+gate+bridge		5		personals		yahoopersonals		0.0024647295

		disney+world		1		personals		love		0.0040323708

		disney+world		2		personals		my+personals		0.0038679559

		disney+world		3		personals		personals+mailbox		0.0037517042

		disney+world		4		personals		personals+ads		0.0037102164

		disney+world		5		personals		photo+personals		0.0036383478

		avis+car+rental		1		travel		dollar+car+rental		0.1641029778

		avis+car+rental		2		travel		flight+schedule		0.0267628124

		avis+car+rental		3		travel		cancun+mexico		0.0163740953

		avis+car+rental		4		travel		airline+reservations		0.0082035686

		avis+car+rental		5		travel		flight+status		0.0076000949

		acapulco		1		travel		cape+town		0.0540028367

		acapulco		2		travel		cancun+mexico		0.047617246

		acapulco		3		travel		cancun		0.0382014639

		acapulco		4		travel		key+west		0.0318818222

		acapulco		5		travel		madrid+spain		0.0312025105

		airplane+schedule		1		personals		photo+personals		0.0046137462

		airplane+schedule		2		personals		picture+personals		0.0039243245

		airplane+schedule		3		personals		my+personals		0.0039182318

		airplane+schedule		4		personals		date		0.0035488045

		airplane+schedule		5		personals		find+date		0.0035101317

		rent+car		1		travel		dollar+car+rental		0.0615119558

		rent+car		2		travel		airline+reservations		0.0338823664

		rent+car		3		travel		track+flight		0.033880471

		rent+car		4		travel		flight+tracker		0.0337640241

		rent+car		5		travel		flight+status		0.0234499932

		portugal		1		travel		jamaica		0.0298270643

		portugal		2		travel		bermuda		0.0283152675

		portugal		3		travel		bahamas		0.0264692539

		portugal		4		travel		cayman+islands		0.0250353626

		portugal		5		travel		aruba		0.0234760171

		kelley+auto+price		1		autos		kelley+blue		0.1780130602

		kelley+auto+price		2		autos		kelley+blue+book		0.1716698705

		kelley+auto+price		3		autos		blue+book+prices		0.1512360667

		kelley+auto+price		4		autos		kelley+s+blue+book		0.141434789

		kelley+auto+price		5		autos		car+blue+book		0.1213063687

		edmund+guide		1		autos		car+prices		0.0592229654

		edmund+guide		2		autos		used+car+prices		0.0578979796

		edmund+guide		3		autos		used+cars		0.0562157889

		edmund+guide		4		autos		edmunds		0.0532421519

		edmund+guide		5		autos		blue+book+cars		0.0510296494

		lease+car		1		autos		used+car+prices		0.2203961921

		lease+car		2		autos		used+car+values		0.1965485955

		lease+car		3		autos		new+car		0.1905930456

		lease+car		4		autos		buy+car		0.1851153359

		lease+car		5		autos		auto+prices		0.0367521761

		trade+car		1		autos		used+car		0.1558107431

		trade+car		2		autos		new+car		0.0386079622

		trade+car		3		autos		auto+prices		0.0348097869

		trade+car		4		autos		car+prices		0.0344902095

		trade+car		5		autos		blue+book+values		0.0326450796

		bmw		1		personals		single		0.0028371924				bmw		1		autos		blue+book+cars		0.0031365906

		bmw		2		personals		love		0.0028092079				bmw		2		autos		car+prices		0.0029015448

		bmw		3		personals		photo+personals		0.0026361538				bmw		3		autos		new+car		0.0028512409

		bmw		4		personals		match+maker		0.0025954995				bmw		4		autos		blue+book+prices		0.0028347363

		bmw		5		personals		personals+mailbox		0.002577825				bmw		5		autos		auto+prices		0.0027915663

		honda		1		autos		automobiles		0.0975972044

		honda		2		autos		carpoint+com		0.0131363158

		honda		3		autos		used+cars		0.0036418042

		honda		4		autos		convertibles		0.0035439991

		honda		5		autos		kelley+s+blue+book		0.0034578127

		auto+guide		1		autos		car+prices		0.2100887517

		auto+guide		2		autos		auto+prices		0.1833668588

		auto+guide		3		autos		used+car+prices		0.18280054

		auto+guide		4		autos		blue+book+prices		0.1681954266

		auto+guide		5		autos		blue+book+value		0.1630116957

		find+map		1		maps		map		0.0921910662

		find+map		2		maps		map+it		0.0862784494

		find+map		3		maps		map+search		0.0727026562

		find+map		4		maps		maps+directions		0.0563724809

		find+map		5		maps		map+directions		0.0561988217

		mapblast		1		maps		maps+driving+directions		0.0765410582

		mapblast		2		maps		driving+directions		0.0738677631

		mapblast		3		maps		maps+usa		0.0620910223

		mapblast		4		maps		map+search		0.0576136836

		mapblast		5		maps		directions		0.0450353645

		drive+map		1		maps		colorado+map		0.0373454291

		drive+map		2		maps		driving+direction		0.0059363707

		drive+map		3		maps		road+directions		0.0051497162

		drive+map		4		maps		directions+maps		0.0048321364

		drive+map		5		maps		map+directions		0.0047918242

		ncaa		1		sports		college+basketball		0.0537481949

		ncaa		2		sports		nhl		0.0344215866

		ncaa		3		sports		fantasy+nba		0.0252333483

		ncaa		4		sports		76ers		0.0247579152

		ncaa		5		sports		nba+scores		0.0239299431

		new+york+mets		1		sports		philadelphia+phillies		0.1526454227

		new+york+mets		2		sports		yankees		0.1391929239

		new+york+mets		3		sports		ny+yankees		0.1291266723

		new+york+mets		4		sports		milwaukee+brewers		0.1133957147

		new+york+mets		5		sports		tampa+bay+devil+rays		0.1071629643

		indy+500		1		sports		fantasy+auto+racing		0.027394357

		indy+500		2		sports		nba+scores		0.015574617

		indy+500		3		sports		76ers		0.0152745202

		indy+500		4		sports		sixers		0.0145600227

		indy+500		5		sports		minnesota+timberwolves		0.0143182287

		car+racing		1		sports		winston+cup		0.0149536097

		car+racing		2		sports		fantasy+games		0.0108778345

		car+racing		3		sports		fantasy+racing		0.0062468907

		car+racing		4		sports		fantasy+auto+racing		0.0059225473

		car+racing		5		sports		baseball		0.0056764844

		tiger+woods		1		sports		pga		0.0265257175

		tiger+woods		2		sports		pga+golf		0.0213957596

		tiger+woods		3		sports		college+basketball		0.0141613912

		tiger+woods		4		sports		fantasy+golf		0.0070541331

		tiger+woods		5		sports		golf+handicap+tracker		0.006841527

		tennis		1		sports		college+basketball		0.0347431032

		tennis		2		sports		nba+scores		0.0281235361

		tennis		3		sports		sixers		0.0275245738

		tennis		4		sports		76ers		0.0273314606

		tennis		5		sports		nhl		0.0267010872

		hockey		1		sports		nhl		0.0734372727

		hockey		2		sports		baseball		0.0280062282

		hockey		3		sports		minnesota+timberwolves		0.0224610304

		hockey		4		sports		nba+scores		0.0221337465

		hockey		5		sports		76ers		0.0215617459

		la+lakers		1		sports		76ers		0.1286287612

		la+lakers		2		sports		minnesota+timberwolves		0.1024217344

		la+lakers		3		sports		sixers		0.0684644609

		la+lakers		4		sports		yankees		0.0591654514

		la+lakers		5		sports		la+dodgers		0.0516221553

		good+jobs		1		careers		job+salaries		0.009941597

		good+jobs		2		careers		part+time+job		0.0095701243

		good+jobs		3		careers		how+make+resume		0.0090836459

		good+jobs		4		careers		part+time+jobs		0.0082813142

		good+jobs		5		careers		resume+format		0.0080747129

		temp+jobs		1		careers		utah+jobs		0.0383406366

		temp+jobs		2		careers		job+applications		0.0323556991

		temp+jobs		3		careers		part+time+job		0.0318745141

		temp+jobs		4		careers		cost+living+comparison		0.0311903721

		temp+jobs		5		careers		teen+jobs		0.0283381957

		resume+help		1		careers		free+resume		0.0585150565

		resume+help		2		careers		how+make+resume		0.0386189862

		resume+help		3		careers		career+center		0.0245685146

		resume+help		4		careers		resume+format		0.0242254311

		resume+help		5		careers		cover+letter+examples		0.0239251422

		job+search		1		careers		oklahoma+jobs		0.0606193221

		job+search		2		careers		salaries		0.046221583

		job+search		3		careers		san+antonio+jobs		0.0462204841

		job+search		4		careers		salary+calculator		0.0452915663

		job+search		5		careers		cost+living+calculator		0.0448132548

		student+jobs		1		careers		part+time+job		0.0293498494

		student+jobs		2		careers		part+time+employment		0.0265307012

		student+jobs		3		careers		part+time+jobs		0.0256644883

		student+jobs		4		careers		resume+builder		0.0129334149

		student+jobs		5		careers		relocation+calculator		0.0121716207

		starting+salary		1		careers		teacher+salary		0.0238104951

		starting+salary		2		careers		teacher+salaries		0.022361527

		starting+salary		3		careers		salary+survey		0.0090042417

		starting+salary		4		careers		career+salaries		0.0083219061

		starting+salary		5		careers		salary+comparison		0.0067530674

		who+hiring		1		careers		salaries		0.0278419044

		who+hiring		2		careers		career+salaries		0.0254056946

		who+hiring		3		careers		salary+calculator		0.0115080599

		who+hiring		4		careers		career+research		0.011022062

		who+hiring		5		careers		salary+comparison		0.0104118393

		online+dating		1		personals		singles		0.0750421334

		online+dating		2		personals		dating		0.0589740507

		online+dating		3		personals		single		0.0438263505

		online+dating		4		personals		photo+personals		0.0408789903

		online+dating		5		personals		matchmaking		0.0390063441

		find+mate		1		personals		picture+personals		0.0573171323

		find+mate		2		personals		match+maker		0.0509076201

		find+mate		3		personals		find+date		0.039676724

		find+mate		4		personals		personal+adds		0.0271894403

		find+mate		5		personals		my+personals		0.0229792801

		excite+personals		1		personals		yahoo+personals		0.054804411

		excite+personals		2		personals		personals+mailbox		0.0413060012

		excite+personals		3		personals		personals+ads		0.0359126397

		excite+personals		4		personals		aol+personals		0.0339980274

		excite+personals		5		personals		personal+ad		0.0339843875

		just+friends		1		personals		personals+mailbox		0.0066084824

		just+friends		2		personals		personal+ad		0.0064428592

		just+friends		3		personals		my+personals		0.0062216785

		just+friends		4		personals		aol+personals		0.0058877925

		just+friends		5		personals		find+date		0.0057160411

		match+making		1		personals		picture+personals		0.0592433664

		match+making		2		personals		match+maker		0.0450476727

		match+making		3		personals		find+date		0.0445405834

		match+making		4		personals		personal+adds		0.0349824845

		match+making		5		personals		my+personals		0.026459228

		women+seeking+women		1		personals		men+seeking+women		0.1362714763

		women+seeking+women		2		personals		men+seeking+men		0.1324302147

		women+seeking+women		3		personals		women+seeking+men		0.0755866515

		women+seeking+women		4		personals		yahoo+personal+ads		0.0171298829

		women+seeking+women		5		personals		photo+personals		0.0120967803

		sex		1		personals		my+personals		0.0083854846

		sex		2		personals		yahoo+personal		0.007605846

		sex		3		personals		aol+personals		0.0064316897

		sex		4		personals		personal+ad		0.0062973373

		sex		5		personals		love		0.0059751272
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				1 shingle		257		300		0.8566666667
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Accuracy
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Sheet1

		r3 only

		delta+airlines		travel		travel		0.0072516982

		southwest+airlines		careers		travel		0.0043122035		X		r2		0.88095

		caesar+palace		travel		travel		0.0058991437				r3		0.833333

		golden+gate+bridge		careers		travel		0.0020796673		X		50r2/50r3		0.88095

		disney+world		personals		travel		0.0036656891		X		25r2/75r3		0.88095

		avis+car+rental		travel		travel		0.0085708385				10r2/90r3		0.85714

		acapulco		travel		travel		0.0268228504				failover		0.88095

		airplane+schedule		personals		travel		0.0040714352		X

		rent+car		travel		travel		0.025851198

		portugal		travel		travel		0.0175307076

		kelley+auto+price		autos		autos		0.1208470245

		edmund+guide		autos		autos		0.0402462366

		lease+car		autos		autos		0.1362476278

		trade+car		autos		autos		0.0266100419

		bmw		personals		autos		0.0026002972		X

		honda		maps		autos		0.0023739701		X

		auto+guide		autos		autos		0.1112050415

		find+map		maps		maps		0.0427936273

		mapblast		maps		maps		0.0437433722

		drive+map		maps		maps		0.0020051899

		ncaa		sports		sports		0.0271813112

		new+york+mets		sports		sports		0.0750836629

		indy+500		sports		sports		0.011090573

		car+racing		personals		sports		0.0035174112		X

		tiger+woods		sports		sports		0.0129985229

		tennis		sports		sports		0.0290118428

		hockey		sports		sports		0.0174069291

		la+lakers		sports		sports		0.0435098336

		good+jobs		careers		careers		0.0048881294

		temp+jobs		careers		careers		0.0360156411

		resume+help		careers		careers		0.0174686668

		job+search		careers		careers		0.0476335182

		student+jobs		careers		careers		0.0108416024

		starting+salary		careers		careers		0.0098389982

		who+hiring		careers		careers		0.014238213

		online+dating		personals		personals		0.0537210448

		find+mate		personals		personals		0.0487940116

		excite+personals		personals		personals		0.0297554748

		just+friends		personals		personals		0.0049078127

		match+making		personals		personals		0.0497400756

		women+seeking+women		personals		personals		0.0216357425

		sex		personals		personals		0.0060209424

		Correctly guessed 35 out of 42 (0.833333333333333)

		r2 only

		delta+airlines		travel		travel		0.0279523873

		southwest+airlines		personals		travel		0.0221524829		X

		caesar+palace		travel		travel		0.0207783418

		golden+gate+bridge		personals		travel		0.0195629706		X

		disney+world		personals		travel		0.0241852487		X

		avis+car+rental		travel		travel		0.0265938331

		acapulco		travel		travel		0.0425572398

		airplane+schedule		personals		travel		0.0241923905		X

		rent+car		travel		travel		0.0332640333

		portugal		travel		travel		0.0364478156

		kelley+auto+price		autos		autos		0.154242291

		edmund+guide		autos		autos		0.0582673929

		lease+car		autos		autos		0.1439364835

		trade+car		autos		autos		0.0805125049

		bmw		personals		autos		0.0115246352		X

		honda		autos		autos		0.0133353311

		auto+guide		autos		autos		0.1128083764

		find+map		maps		maps		0.0563881759

		mapblast		maps		maps		0.0604226282

		drive+map		maps		maps		0.0253202865

		ncaa		sports		sports		0.0532668795

		new+york+mets		sports		sports		0.0868062317

		indy+500		sports		sports		0.0286569508

		car+racing		sports		sports		0.0327161838

		tiger+woods		sports		sports		0.0346504272

		tennis		sports		sports		0.0437725192

		hockey		sports		sports		0.0429950811

		la+lakers		sports		sports		0.0628047309

		good+jobs		careers		careers		0.0592670001

		temp+jobs		careers		careers		0.0589974466

		resume+help		careers		careers		0.0788059384

		job+search		careers		careers		0.110701323

		student+jobs		careers		careers		0.0474876106

		starting+salary		careers		careers		0.0414249173

		who+hiring		careers		careers		0.0566978951

		online+dating		personals		personals		0.1152098855

		find+mate		personals		personals		0.0797782372

		excite+personals		personals		personals		0.1000159515

		just+friends		personals		personals		0.0368746084

		match+making		personals		personals		0.0934041997

		women+seeking+women		personals		personals		0.0860121091

		sex		personals		personals		0.0455690405

		Correctly		guessed		37		out		of		42		-0.880952381

		75% r3 + 25% r2

		delta+airlines		travel		travel		0.0124268705

		southwest+airlines		careers		travel		0.0085358103		X

		caesar+palace		travel		travel		0.0096189432

		golden+gate+bridge		personals		travel		0.0060635339		X

		disney+world		personals		travel		0.008795579		X

		avis+car+rental		travel		travel		0.0130765871

		acapulco		travel		travel		0.0307564477

		airplane+schedule		personals		travel		0.009101674		X

		rent+car		travel		travel		0.0277044068

		portugal		travel		travel		0.0222599846

		kelley+auto+price		autos		autos		0.1291958411

		edmund+guide		autos		autos		0.0447515257

		lease+car		autos		autos		0.1381698417

		trade+car		autos		autos		0.0400856577

		bmw		personals		autos		0.0048313817		X

		honda		autos		autos		0.0045155228

		auto+guide		autos		autos		0.1116058752

		find+map		maps		maps		0.0461922644

		mapblast		maps		maps		0.0479131862

		drive+map		maps		maps		0.0078339641

		ncaa		sports		sports		0.0337027033

		new+york+mets		sports		sports		0.0780143051

		indy+500		sports		sports		0.0154821675

		car+racing		sports		sports		0.0107793822

		tiger+woods		sports		sports		0.018411499

		tennis		sports		sports		0.0327020119

		hockey		sports		sports		0.0238039671

		la+lakers		sports		sports		0.0483335579

		good+jobs		careers		careers		0.0184828471

		temp+jobs		careers		careers		0.0417610925

		resume+help		careers		careers		0.0328029847

		job+search		careers		careers		0.0634004694

		student+jobs		careers		careers		0.0200031044

		starting+salary		careers		careers		0.017735478

		who+hiring		careers		careers		0.0248531335

		online+dating		personals		personals		0.069093255

		find+mate		personals		personals		0.056540068

		excite+personals		personals		personals		0.047320594

		just+friends		personals		personals		0.0128995116

		match+making		personals		personals		0.0606561066

		women+seeking+women		personals		personals		0.0377298342

		sex		personals		personals		0.0159079669

		Correctly		guessed		37		out		of		42		-0.880952381

		90% r3 + 10% r2

		delta+airlines		travel		travel		0.0093217671

		southwest+airlines		careers		travel		0.0060016462

		caesar+palace		travel		travel		0.0073870635

		golden+gate+bridge		careers		travel		0.0034731945

		disney+world		personals		travel		0.0057176451

		avis+car+rental		travel		travel		0.010373138

		acapulco		travel		travel		0.0283962893

		airplane+schedule		personals		travel		0.0060835307

		rent+car		travel		travel		0.0265924815

		portugal		travel		travel		0.0194224184

		kelley+auto+price		autos		autos		0.1241865511

		edmund+guide		autos		autos		0.0420483522

		lease+car		autos		autos		0.1370165134

		trade+car		autos		autos		0.0320002882

		bmw		personals		autos		0.003492731

		honda		maps		autos		0.0029287186

		auto+guide		autos		autos		0.111365375

		find+map		maps		maps		0.0441530821

		mapblast		maps		maps		0.0454112978

		drive+map		maps		maps		0.0043366996

		ncaa		sports		sports		0.029789868

		new+york+mets		sports		sports		0.0762559198

		indy+500		sports		sports		0.0128472108

		car+racing		sports		sports		0.0063920218

		tiger+woods		sports		sports		0.0151637133

		tennis		sports		sports		0.0304879105

		hockey		sports		sports		0.0199657443

		la+lakers		sports		sports		0.0454393233

		good+jobs		careers		careers		0.0103260165

		temp+jobs		careers		careers		0.0383138216

		resume+help		careers		careers		0.023602394

		job+search		careers		careers		0.0539402987

		student+jobs		careers		careers		0.0145062032

		starting+salary		careers		careers		0.0129975901

		who+hiring		careers		careers		0.0184841812

		online+dating		personals		personals		0.0598699289

		find+mate		personals		personals		0.0518924342

		excite+personals		personals		personals		0.0367815225

		just+friends		personals		personals		0.0081044923

		match+making		personals		personals		0.054106488

		women+seeking+women		personals		personals		0.0280733792

		sex		personals		personals		0.0099757522

		Correctly		guessed		36		out		of		42		-0.8571428571

		50% r3 + 50% r2

		delta+airlines		travel		travel		0.0176020428

		southwest+airlines		careers		travel		0.012759417

		caesar+palace		travel		travel		0.0133387427

		golden+gate+bridge		personals		travel		0.0105633461

		disney+world		personals		travel		0.0139254689

		avis+car+rental		travel		travel		0.0175823358

		acapulco		travel		travel		0.0346900451

		airplane+schedule		personals		travel		0.0141319129

		rent+car		travel		travel		0.0295576156

		portugal		travel		travel		0.0269892616

		kelley+auto+price		autos		autos		0.1375446577

		edmund+guide		autos		autos		0.0492568147

		lease+car		autos		autos		0.1400920557

		trade+car		autos		autos		0.0535612734

		bmw		personals		autos		0.0070624662

		honda		autos		autos		0.0074554589

		auto+guide		autos		autos		0.1120067089

		find+map		maps		maps		0.0495909016

		mapblast		maps		maps		0.0520830002

		drive+map		maps		maps		0.0136627382

		ncaa		sports		sports		0.0402240954

		new+york+mets		sports		sports		0.0809449473

		indy+500		sports		sports		0.0198737619

		car+racing		sports		sports		0.0180916494

		tiger+woods		sports		sports		0.0238244751

		tennis		sports		sports		0.036392181

		hockey		sports		sports		0.0302010051

		la+lakers		sports		sports		0.0531572822

		good+jobs		careers		careers		0.0320775647

		temp+jobs		careers		careers		0.0475065438

		resume+help		careers		careers		0.0481373026

		job+search		careers		careers		0.0791674206

		student+jobs		careers		careers		0.0291646065

		starting+salary		careers		careers		0.0256319578

		who+hiring		careers		careers		0.035468054

		online+dating		personals		personals		0.0844654652

		find+mate		personals		personals		0.0642861244

		excite+personals		personals		personals		0.0648857132

		just+friends		personals		personals		0.0208912106

		match+making		personals		personals		0.0715721377

		women+seeking+women		personals		personals		0.0538239258

		sex		personals		personals		0.0257949915

		Correctly		guessed		37		out		of		42		-0.880952381
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Sheet2

		delta+airlines		1		travel		airline+reservations		0.0122359807

		delta+airlines		2		travel		flighttracker		0.0106640309

		delta+airlines		3		travel		flights		0.0106624577

		delta+airlines		4		travel		travelosity		0.009217427

		delta+airlines		5		travel		dollar+car+rental		0.0077349042

		southwest+airlines		1		careers		salary+calculator		0.0055247129

		southwest+airlines		2		careers		cost+living+comparison		0.0053929243

		southwest+airlines		3		careers		cost+living+calculator		0.0052490581

		southwest+airlines		4		careers		salary+wizard		0.0047561971

		southwest+airlines		5		careers		cost+living+index		0.004644166

		caesar+palace		1		travel		yahoo+travel		0.0095709944

		caesar+palace		2		travel		las+vegas+nevada		0.0075548925

		caesar+palace		3		travel		las+vagas		0.0064607335

		caesar+palace		4		travel		dollar+car+rental		0.0060288214

		caesar+palace		5		travel		las+vegas+nv		0.0059776403

		golden+gate+bridge		1		personals		love		0.0029863259

		golden+gate+bridge		2		personals		my+personals		0.0028891771

		golden+gate+bridge		3		personals		aol+personals		0.0026891669

		golden+gate+bridge		4		personals		relationship		0.002519575

		golden+gate+bridge		5		personals		yahoopersonals		0.0024647295

		disney+world		1		personals		love		0.0040323708

		disney+world		2		personals		my+personals		0.0038679559

		disney+world		3		personals		personals+mailbox		0.0037517042

		disney+world		4		personals		personals+ads		0.0037102164

		disney+world		5		personals		photo+personals		0.0036383478

		avis+car+rental		1		travel		dollar+car+rental		0.1641029778

		avis+car+rental		2		travel		flight+schedule		0.0267628124

		avis+car+rental		3		travel		cancun+mexico		0.0163740953

		avis+car+rental		4		travel		airline+reservations		0.0082035686

		avis+car+rental		5		travel		flight+status		0.0076000949

		acapulco		1		travel		cape+town		0.0540028367

		acapulco		2		travel		cancun+mexico		0.047617246

		acapulco		3		travel		cancun		0.0382014639

		acapulco		4		travel		key+west		0.0318818222

		acapulco		5		travel		madrid+spain		0.0312025105

		airplane+schedule		1		personals		photo+personals		0.0046137462

		airplane+schedule		2		personals		picture+personals		0.0039243245

		airplane+schedule		3		personals		my+personals		0.0039182318

		airplane+schedule		4		personals		date		0.0035488045

		airplane+schedule		5		personals		find+date		0.0035101317

		rent+car		1		travel		dollar+car+rental		0.0615119558

		rent+car		2		travel		airline+reservations		0.0338823664

		rent+car		3		travel		track+flight		0.033880471

		rent+car		4		travel		flight+tracker		0.0337640241

		rent+car		5		travel		flight+status		0.0234499932

		portugal		1		travel		jamaica		0.0298270643

		portugal		2		travel		bermuda		0.0283152675

		portugal		3		travel		bahamas		0.0264692539

		portugal		4		travel		cayman+islands		0.0250353626

		portugal		5		travel		aruba		0.0234760171

		kelley+auto+price		1		autos		kelley+blue		0.1780130602

		kelley+auto+price		2		autos		kelley+blue+book		0.1716698705

		kelley+auto+price		3		autos		blue+book+prices		0.1512360667

		kelley+auto+price		4		autos		kelley+s+blue+book		0.141434789

		kelley+auto+price		5		autos		car+blue+book		0.1213063687

		edmund+guide		1		autos		car+prices		0.0592229654

		edmund+guide		2		autos		used+car+prices		0.0578979796

		edmund+guide		3		autos		used+cars		0.0562157889

		edmund+guide		4		autos		edmunds		0.0532421519

		edmund+guide		5		autos		blue+book+cars		0.0510296494

		lease+car		1		autos		used+car+prices		0.2203961921

		lease+car		2		autos		used+car+values		0.1965485955

		lease+car		3		autos		new+car		0.1905930456

		lease+car		4		autos		buy+car		0.1851153359

		lease+car		5		autos		auto+prices		0.0367521761

		trade+car		1		autos		used+car		0.1558107431

		trade+car		2		autos		new+car		0.0386079622

		trade+car		3		autos		auto+prices		0.0348097869

		trade+car		4		autos		car+prices		0.0344902095

		trade+car		5		autos		blue+book+values		0.0326450796

		bmw		1		personals		single		0.0028371924				bmw		1		autos		blue+book+cars		0.0031365906

		bmw		2		personals		love		0.0028092079				bmw		2		autos		car+prices		0.0029015448

		bmw		3		personals		photo+personals		0.0026361538				bmw		3		autos		new+car		0.0028512409

		bmw		4		personals		match+maker		0.0025954995				bmw		4		autos		blue+book+prices		0.0028347363

		bmw		5		personals		personals+mailbox		0.002577825				bmw		5		autos		auto+prices		0.0027915663

		honda		1		autos		automobiles		0.0975972044

		honda		2		autos		carpoint+com		0.0131363158

		honda		3		autos		used+cars		0.0036418042

		honda		4		autos		convertibles		0.0035439991

		honda		5		autos		kelley+s+blue+book		0.0034578127

		auto+guide		1		autos		car+prices		0.2100887517

		auto+guide		2		autos		auto+prices		0.1833668588

		auto+guide		3		autos		used+car+prices		0.18280054

		auto+guide		4		autos		blue+book+prices		0.1681954266

		auto+guide		5		autos		blue+book+value		0.1630116957

		find+map		1		maps		map		0.0921910662

		find+map		2		maps		map+it		0.0862784494

		find+map		3		maps		map+search		0.0727026562

		find+map		4		maps		maps+directions		0.0563724809

		find+map		5		maps		map+directions		0.0561988217

		mapblast		1		maps		maps+driving+directions		0.0765410582

		mapblast		2		maps		driving+directions		0.0738677631

		mapblast		3		maps		maps+usa		0.0620910223

		mapblast		4		maps		map+search		0.0576136836

		mapblast		5		maps		directions		0.0450353645

		drive+map		1		maps		colorado+map		0.0373454291

		drive+map		2		maps		driving+direction		0.0059363707

		drive+map		3		maps		road+directions		0.0051497162

		drive+map		4		maps		directions+maps		0.0048321364

		drive+map		5		maps		map+directions		0.0047918242

		ncaa		1		sports		college+basketball		0.0537481949

		ncaa		2		sports		nhl		0.0344215866

		ncaa		3		sports		fantasy+nba		0.0252333483

		ncaa		4		sports		76ers		0.0247579152

		ncaa		5		sports		nba+scores		0.0239299431

		new+york+mets		1		sports		philadelphia+phillies		0.1526454227

		new+york+mets		2		sports		yankees		0.1391929239

		new+york+mets		3		sports		ny+yankees		0.1291266723

		new+york+mets		4		sports		milwaukee+brewers		0.1133957147

		new+york+mets		5		sports		tampa+bay+devil+rays		0.1071629643

		indy+500		1		sports		fantasy+auto+racing		0.027394357

		indy+500		2		sports		nba+scores		0.015574617

		indy+500		3		sports		76ers		0.0152745202

		indy+500		4		sports		sixers		0.0145600227

		indy+500		5		sports		minnesota+timberwolves		0.0143182287

		car+racing		1		sports		winston+cup		0.0149536097

		car+racing		2		sports		fantasy+games		0.0108778345

		car+racing		3		sports		fantasy+racing		0.0062468907

		car+racing		4		sports		fantasy+auto+racing		0.0059225473

		car+racing		5		sports		baseball		0.0056764844

		tiger+woods		1		sports		pga		0.0265257175

		tiger+woods		2		sports		pga+golf		0.0213957596

		tiger+woods		3		sports		college+basketball		0.0141613912

		tiger+woods		4		sports		fantasy+golf		0.0070541331

		tiger+woods		5		sports		golf+handicap+tracker		0.006841527

		tennis		1		sports		college+basketball		0.0347431032

		tennis		2		sports		nba+scores		0.0281235361

		tennis		3		sports		sixers		0.0275245738

		tennis		4		sports		76ers		0.0273314606

		tennis		5		sports		nhl		0.0267010872

		hockey		1		sports		nhl		0.0734372727

		hockey		2		sports		baseball		0.0280062282

		hockey		3		sports		minnesota+timberwolves		0.0224610304

		hockey		4		sports		nba+scores		0.0221337465

		hockey		5		sports		76ers		0.0215617459

		la+lakers		1		sports		76ers		0.1286287612

		la+lakers		2		sports		minnesota+timberwolves		0.1024217344

		la+lakers		3		sports		sixers		0.0684644609

		la+lakers		4		sports		yankees		0.0591654514

		la+lakers		5		sports		la+dodgers		0.0516221553

		good+jobs		1		careers		job+salaries		0.009941597

		good+jobs		2		careers		part+time+job		0.0095701243

		good+jobs		3		careers		how+make+resume		0.0090836459

		good+jobs		4		careers		part+time+jobs		0.0082813142

		good+jobs		5		careers		resume+format		0.0080747129

		temp+jobs		1		careers		utah+jobs		0.0383406366

		temp+jobs		2		careers		job+applications		0.0323556991

		temp+jobs		3		careers		part+time+job		0.0318745141

		temp+jobs		4		careers		cost+living+comparison		0.0311903721

		temp+jobs		5		careers		teen+jobs		0.0283381957

		resume+help		1		careers		free+resume		0.0585150565

		resume+help		2		careers		how+make+resume		0.0386189862

		resume+help		3		careers		career+center		0.0245685146

		resume+help		4		careers		resume+format		0.0242254311

		resume+help		5		careers		cover+letter+examples		0.0239251422

		job+search		1		careers		oklahoma+jobs		0.0606193221

		job+search		2		careers		salaries		0.046221583

		job+search		3		careers		san+antonio+jobs		0.0462204841

		job+search		4		careers		salary+calculator		0.0452915663

		job+search		5		careers		cost+living+calculator		0.0448132548

		student+jobs		1		careers		part+time+job		0.0293498494

		student+jobs		2		careers		part+time+employment		0.0265307012

		student+jobs		3		careers		part+time+jobs		0.0256644883

		student+jobs		4		careers		resume+builder		0.0129334149

		student+jobs		5		careers		relocation+calculator		0.0121716207

		starting+salary		1		careers		teacher+salary		0.0238104951

		starting+salary		2		careers		teacher+salaries		0.022361527

		starting+salary		3		careers		salary+survey		0.0090042417

		starting+salary		4		careers		career+salaries		0.0083219061

		starting+salary		5		careers		salary+comparison		0.0067530674

		who+hiring		1		careers		salaries		0.0278419044

		who+hiring		2		careers		career+salaries		0.0254056946

		who+hiring		3		careers		salary+calculator		0.0115080599

		who+hiring		4		careers		career+research		0.011022062

		who+hiring		5		careers		salary+comparison		0.0104118393

		online+dating		1		personals		singles		0.0750421334

		online+dating		2		personals		dating		0.0589740507

		online+dating		3		personals		single		0.0438263505

		online+dating		4		personals		photo+personals		0.0408789903

		online+dating		5		personals		matchmaking		0.0390063441

		find+mate		1		personals		picture+personals		0.0573171323

		find+mate		2		personals		match+maker		0.0509076201

		find+mate		3		personals		find+date		0.039676724

		find+mate		4		personals		personal+adds		0.0271894403

		find+mate		5		personals		my+personals		0.0229792801

		excite+personals		1		personals		yahoo+personals		0.054804411

		excite+personals		2		personals		personals+mailbox		0.0413060012

		excite+personals		3		personals		personals+ads		0.0359126397

		excite+personals		4		personals		aol+personals		0.0339980274

		excite+personals		5		personals		personal+ad		0.0339843875

		just+friends		1		personals		personals+mailbox		0.0066084824

		just+friends		2		personals		personal+ad		0.0064428592

		just+friends		3		personals		my+personals		0.0062216785

		just+friends		4		personals		aol+personals		0.0058877925

		just+friends		5		personals		find+date		0.0057160411

		match+making		1		personals		picture+personals		0.0592433664

		match+making		2		personals		match+maker		0.0450476727

		match+making		3		personals		find+date		0.0445405834

		match+making		4		personals		personal+adds		0.0349824845

		match+making		5		personals		my+personals		0.026459228

		women+seeking+women		1		personals		men+seeking+women		0.1362714763

		women+seeking+women		2		personals		men+seeking+men		0.1324302147

		women+seeking+women		3		personals		women+seeking+men		0.0755866515

		women+seeking+women		4		personals		yahoo+personal+ads		0.0171298829

		women+seeking+women		5		personals		photo+personals		0.0120967803

		sex		1		personals		my+personals		0.0083854846

		sex		2		personals		yahoo+personal		0.007605846

		sex		3		personals		aol+personals		0.0064316897

		sex		4		personals		personal+ad		0.0062973373

		sex		5		personals		love		0.0059751272
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						correct		total

				1 shingle		257		300		0.8566666667

				2 shingle		265		300		0.8833333333

				3 shingle		256		300		0.8533333333

				4 shingle		258		300		0.86
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