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CLAIMS

1. A computer-implemented method, comprising:
ctermining whether a site-specific script for extracting financial data from a

particularNjnancial institution website is available;

in resgonse to determining that a site-specific script for extracting financial data from
the particular fiégncial institution website is not available, generating a site map of web
pages and web pagy segments in the financial institution website, wherein the site map is
generated based on atNgast in part on a statistical analysis of (i) web pages and (ii) web page
segments that are not in fRe financial institution website;

generating, based on\the site map of the financial institution website, a site-specific
script for extracting financial di\ta from the financial institution website; and

extracting, for one or moré\users, financial data from the particular financial

institution website using the generatc\ site-spectfic script.

2, The method of claim 1, wherein generating a site map of web pages and web page
segments in the financial institution website, Wherein the site map is generated based on at
least in part on a statistical analysis of (i) web pags and (ii) web page segments that are not
in the financial institution website comprises:

crawling the financial institution website to ideiXify one or more web pages in the
financial institution website and one or more web page sed\nents in the one or more web
pages in the financial institution website;

determining, based on the statistical analysis, respective Mategorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective categ

more web page segments in the identified one or more web pages.
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3. The method of claim 2, wherein determining, based on the statistical analysis,
respective categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more
idenNfied web pages, each score in the plurality of scores indicating a confidence that the
web paMe corresponds to a particular category;

de ining, for each web page in the one or more identified web pages, whether a
score in the rdgpective plurality of scores satisfies a threshold; and

in respone to determining that a score in the respective plurality of scores for a web
page satisfies a thréghold, associating the web page in the one or more web pages with a

particular category colesponding to the score.

4. The method of claimN3, further comprising:
in response to determinXyg that no score in the respective plurality of scores for a web
page satisfy a threshold, providind\the web page to a user for manual categorization; and

associating the web page witi\a category specified by the user.

5. The method of claim 2, wherein dedrmining, based on the statistical analysis,
respective categorizations of one or more wel\page segments in the one or more web pages
in the financial institution website comprises:

determining a respective plurality of scores ¥or each web page segment in the one or
more web pages, each score in the plurality of scores iNdicating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whether a sgore in the respective plurality
of scores satisfies a threshold; and

in response to determining that a score in the respective plizality of scores for a web
page segment satisfies a threshold, associating the web page segmen

category corresponding to the score.
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The method of claim 5, further comprising;
in response to determining that no score in the respective plurality of scores for a web

phge segment satisfy a threshold, providing the web page segment to a user for manual

generating, Rased on one or more machine learning techniques, a first data model that
models a relationship Retween a serialized DOM of web pages to respective categories of the
web pages;
generating, based om\pne or more machine learning techniques, a second data model
that models a relationship betwgen a serialized DOM of web page segments to respective
categories of the web page segme\ts; and
using the first and second daty models to respectively categorize web pages and web

page segments in the financial institutioy website.

8. The method of claim 1, wherein geneigting, based on the site map of the financial
institution website, a site-specific script for extrating financial data from the financial

institution website does not require human input.
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9. A computer storage medium encoded with a computer program, the program
mprising instructions that when executed by data processing apparatus cause the data

proxessing apparatus to perform operations comprising:

determining whether a site-specific script for extracting financial data from a
particulaNfinancial institution website is available;

in reNponse to determining that a site-specific script for extracting financial data from
the particular f{gancial institution website is not available, generating a site map of web
pages and web paXg segments in the financial institution website, wherein the site map is
generated based on a\least in part on a statistical analysis of (i) web pages and (i1) web page
segments that are not inXhe financial institution website;

generating, based oX the site map of the financial institution website, a site-specific
script for extracting financial Wata from the financial institution website; and

extracting, for one or mo¥ users, financial data from the particular financial

institution website using the genera¥gd site-specific script.

10. The medium of claim 9, wherein d¢nerating a site map of web pages and web page
segments in the financial institution websiteNwherein the site map is generated based on at
least in part on a statistical analysis of (i) web Pqges and (ii) web page segments that are not
in the financial institution website comprises:

crawling the financial institution website to idgntify one or more web pages in the
financial institution website and one or more web page 3¢gments in the one or more web
pages in the financial institution website;

determining, based on the statistical analysis, respectiwg categorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective catégorizations for the one or

more web page segments in the identified one or more web pages.
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[1.  The medium of claim 10, wherein determining, based on the statistical analysts,
spective categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more

score in the respgctive plurality of scores satisfies a threshold; and
in responsé\to determining that a score in the respective plurality of scores for a web
page satisfies a thresigld, associating the web page in the one or more web pages with a

particular category corrégponding to the score.

12.  The medium of claim N, further comprising:
in response to determinind that no score in the respective plurality of scores for a web
page satisfy a threshold, providing thg web page to a user for manual categorization; and

associating the web page with a\category specified by the user.

13.  The medium of claim 10, wherein det¢rmining, based on the statistical analysis,
respective categorizations of one or more web pyge segments in the one or more web pages
in the financial institution website comprises:

determining a respective plurality of scores foNgach web page segment in the one or
more web pages, each score in the plurality of scores ind¥ating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whether a scoge in the respective plurality
of scores satisfies a threshold; and

in response to determining that a score in the respective plura\jty of scores for a web
page segment satisfies a threshold, associating the web page segment wih a particular

category corresponding to the score.
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14.  The medium of claim 13, further comprising:
in response to determining that no score in the respective plurality of scores for a web

paxe segment satisfy a threshold, providing the web page segment to a user for manual

15.  The mgdium of claim 9, wherein the statistical analysis of (i) web pages and (ii) web
page segments ¢
generating, based on one or more machine learning techniques, a first data model that
10 models a relationship D¢tween a serialized DOM of web pages to respective categories of the
web pages;
generating, based on'Qne or more machine learning techniques, a second data model
that models a relationship betwdgn a serialized DOM of web page segments to respective
categorics of the web page segmers; and
15 using the first and second datdmodels to respectively categorize web pages and web

page segments in the financial institutiohwebsite.

16.  The medium of claim 9, wherein genegting, based on the site map of the financial

institution website, a site-specific script for extradting financial data from the financial

20 institution website does not require human input.



10

15

WO 2014/164546 PCT/US2014/022764
26

17. A system comprising one or more computers programmed to perform operations
omprising:

determining whether a site-specific script for extracting financial data from a
partieylar financial institution website is available;

Iy response to determining that a site-specific script for extracting financial data from
the particulNy financial institution website is not available, generating a site map of web
pages and web\page segments in the financial institution website, wherein the site map is
generated based Oy at least in part on a gtatistical analysis of (i) web pages and (ii) web page
segments that are noXin the financial institution website;

generating, baseq on the site map of the financial institution website, a site-specific
script for extracting financ\al data from the financial institution website; and

extracting, for one or Yore users, financial data from the particular financial

institution website using the genyrated site-specific script.

18.  The system of claim 17, wherelq generating a site map of web pages and web page
segments in the financial institution websi{e, wherein the site map is generated based on at
least in part on a statistical analysis of (i) wel pages and (ii) web page segments that are not
in the financial institution website comprises:

crawling the financial institution website td\identify one or more web pages in the
financial institution website and one or more web pagg segments in the one or more web
pages 1n the financial institution website;

determining, based on the statistical analysis, resped{ve categorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective chtegorizations for the one or

more web page segments in the identified one or more web pages.
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19.  The system of claim 18, wherein determining, based on the statistical analysis,
respective categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more
iden¥ified web pages, each score in the plurality of scores indicating a confidence that the
web page corresponds to a particular category;

detgrmining, for each web page in the one or more identified web pages, whether a
score in the Ngspective plurality of scores satisfies a threshold; and

in respoyse to determining that a score in the respective plurality of scores for a web
page satisfics a thi¢shold, associating the web page in the one or more web pages with a

particular category coyresponding to the score.

20.  The system of clairy 19, further comprising:
in response to determiqing that no score in the respective plurality of scores for a web
page satisfy a threshold, providing the web page to a user for manual categorization; and

associating the web page with a category specified by the user.

21.  The system of claim 18, wherein\{etermining, based on the statistical analysis,
respective categorizations of one or more Wb page segments in the one or more web pages
in the financial institution website comprises:

determining a respective plurality of scorys for each web page segment in the one or
more web pages, each score in the plurality of scordg indicating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whetheNa score in the respective plurality
of scores satisfies a threshold; and

in response to determining that a score in the respective\plurality of scores for a web
page segment satisfies a threshold, associating the web page segmgnt with a particular

category corresponding to the score,




10

15

20

WO 2014/164546 PCT/US2014/0227764
28

22, The system of claim 21, further comprising:

in response to determining that no score in the respective plurality of scores for a web
prge segment satisfy a threshold, providing the web page segment to a user for manual
catgorization; and

associating the web page segment with a category specified by the user.

23, TheXystem of claim 17, wherein the statistical analysis of (i) web pages and (ii) web
page segments\comprises:

generating, based on one or more machine learning techniques, a first data model that
models a relationshiR between a serialized DOM of web pages to respective categories of the
web pages;

generating, based ®{n one or more machine learning techniques, a second data model
that models a relationship b&ween a serialized DOM of web page segments to respective
categories of the web page segigents; and

using the first and second Yata models to respectively categorize web pages and web

page segments in the financial institi{ion website.

24.  The system of claim 17, wherein ggnerating, based on the site map of the financial
institution website, a site-specific script for Sgtracting financial data from the financial

institution website does not require human inp
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CLAIMS

1. A computer-implemented method, comprising:

determining, in a computer, whether a site-specific script for extracting financial data
from a particular financial institution website is available;

in response to determining that a site-specific script for extracting financial data from the
particular financial institution website is not available, generating, in the computer, a site map of
web pages and web page segments in the financial institution website, wherein the site map is
generated based at least in part on a statistical analysis of (i) web pages and (ii) web page
segments that are not in the financial institution website;

generating, in the computer, based on the site map of the financial institution website, a
site-specific script for extracting financial data from the financial institution website; and

extracting, in the computer, for one or more users, financial data from the particular

financial institution website using the generated site-specific script.

2. The method of claim 1, wherein generating a site map of web pages and web page
segments in the financial institution website, wherein the site map is generated based at least in
part on a statistical analysis of (i) web pages and (ii} web page segments that are not in the
financial institution website comprises:

crawling the financial institution website to identify one or more web pages in the
financial institution website and one or more web page segments in the one or more web pages in
the financial institution website;

determining, based on the statistical analysis, respective categorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective categorizations for the one or

more web page segments in the identified one or more web pages.
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3. The method of claim 2, wherein determining, based on the statistical analysis, respective
categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more
identified web pages, each score in the plurality of scores indicating a confidence that the web
page corresponds to a particular category;

determining, for each web page in the one or more identified web pages, whether a score
in the respective plurality of scores satisfies a threshold; and

in response to determining that a score in the respective plurality of scores for a web page
satisfies a threshold, associating the web page in the one or more web pages with a particular

category corresponding to the score.

4. The method of claim 3, further comprising:
in response to determining that no score in the respective plurality of scores for a web
page satisfy a threshold, providing the web page to a user for manual categorization; and

associating the web page with a category specified by the user.

5. The method of claim 2, wherein determining, based on the statistical analysis, respective
categorizations of one or more web page segments in the one or more web pages in the financial
institution website comprises:

determining a respective plurality of scores for each web page segment in the one or
more web pages, each score in the plurality of scores indicating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whether a score in the respective plurality of
scores satisfies a threshold; and

in response to determining that a score in the respective plurality of scores for a web page
segment satisfies a threshold, associating the web page segment with a particular category

corresponding to the score.
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6. The method of claim 5, further comprising:

in response to determining that no score in the respective plurality of scores for a web
page segment satisfy a threshold, providing the web page segment to a user for manual
categorization; and

associating the web page segment with a category specified by the user.

7. The method of claim 1, wherein the statistical analysis of (i) web pages and (ii) web page
segments comprises:

generating, based on one or more machine learning techniques, a first data model that
models a relationship between a serialized DOM of web pages to respective categories of the
web pages;

generating, based on one or more machine learning techniques, a second data model that
models a relationship between a serialized DOM of web page segments to respective categories
of the web page segments; and

using the first and second data models to respectively categorize web pages and web page

segments in the financial institution website.

8. The method of claim 1, wherein generating, based on the site map of the financial
institution website, a site-specific script for extracting financial data from the financial institution

website does not require human input.
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9. A non-transitory computer storage medium encoded with a computer program, the
program comprising instructions that when executed by data processing apparatus cause the data
processing apparatus to perform operations comprising:

determining whether a site-specific script for extracting financial data from a particular
financial institution website is available;

in response to determining that a site-specific script for extracting financial data from the
particular financial institution website is not available, generating a site map of web pages and
web page segments in the financial institution website, wherein the site map is generated based at
least in part on a statistical analysis of (i) web pages and (ii) web page segments that are not in
the financial institution website;

generating, based on the site map of the financial institution website, a site-specific script
for extracting financial data from the financial institution website; and

extracting, for one or more users, financial data from the particular financial institution

website using the generated site-specific script.

10.  The medium of claim 9, wherein generating a site map of web pages and web page
segments in the financial institution website, wherein the site map is generated based at least in
part on a statistical analysis of (i) web pages and (ii) web page segments that are not in the
financial institution website comprises:

crawling the financial institution website to identify one or more web pages in the
financial institution website and one or more web page segments in the one or more web pages in
the financial institution website;

determining, based on the statistical analysis, respective categorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective categorizations for the one or

more web page segments in the identified one or more web pages.
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11. The medium of claim 10, wherein determining, based on the statistical analysis,
respective categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more
identified web pages, each score in the plurality of scores indicating a confidence that the web
page corresponds to a particular category;

determining, for each web page in the one or more identified web pages, whether a score
in the respective plurality of scores satisfies a threshold; and

in response to determining that a score in the respective plurality of scores for a web page
satisfies a threshold, associating the web page in the one or more web pages with a particular

category corresponding to the score.

12.  The medium of claim 11, further comprising:
in response to determining that no score in the respective plurality of scores for a web
page satisfy a threshold, providing the web page to a user for manual categorization; and

associating the web page with a category specified by the user.

13.  The medium of claim 10, wherein determining, based on the statistical analysis,
respective categorizations of one or more web page segments in the one or more web pages in
the financial institution website comprises:

determining a respective plurality of scores for each web page segment in the one or
more web pages, each score in the plurality of scores indicating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whether a score in the respective plurality of
scores satisfies a threshold; and

in response to determining that a score in the respective plurality of scores for a web page
segment satisfies a threshold, associating the web page segment with a particular category

corresponding to the score.



25

14.  The medium of claim 13, further comprising;

in response to determining that no score in the respective plurality of scores for a web
page segment satisfy a threshold, providing the web page segment to a user for manual
categorization; and

associating the web page segment with a category specified by the user.

15. The medium of claim 9, wherein the statistical analysis of (i) web pages and (i1} web
page segments comprises:

generating, based on one or more machine learning techniques, a first data model that
models a relationship between a serialized DOM of web pages to respective categories of the
web pages;

generating, based on one or more machine learning techniques, a second data model that
models a relationship between a serialized DOM of web page segments to respective categories
of the web page segments; and

using the first and second data models to respectively categorize web pages and web page

segments in the financial institution website.

16.  The medium of claim 9, wherein generating, based on the site map of the financial
institution website, a site-specific script for extracting financial data from the financial institution

website does not require human input.
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17. A system comprising one or more computers programmed to perform operations
comprising:

determining whether a site-specific script for extracting financial data from a particular
financial institution website is available:;

in response to determining that a site-specific script for extracting financial data from the
particular financial institution website is not available, generating a site map of web pages and
web page segments in the financial institution website, wherein the site map is generated based at
least in part on a statistical analysis of (1) web pages and (ii) web page segments that are not in
the financial institution website;

generating, based on the site map of the financial institution website, a site-specific script
for extracting financial data from the financial institution website; and

extracting, for one or more users, financial data from the particular financial institution

website using the generated site-specific script.

18.  The system of claim 17, wherein generating a site map of web pages and web page
segments in the financial institution website, wherein the site map is generated based at least in
part on a statistical analysis of (i) web pages and (ii) web page segments that are not in the
financial institution website comprises:

crawling the financial institution website to identify one or more web pages in the
financial institution website and one or more web page segments in the one or more web pages in
the financial institution website;

determining, based on the statistical analysis, respective categorizations for the one or
more identified web pages; and

determining, based on the statistical analysis, respective categornizations for the one or

more web page segments in the identified one or more web pages.
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19.  The system of claim 18, wherein determining, based on the statistical analysis, respective
categorizations for the one or more identified web pages comprises:

determining a respective plurality of scores for each web page in the one or more
identified web pages, each score in the plurality of scores indicating a confidence that the web
page corresponds to a particular category;

determining, for each web page in the one or more identified web pages, whether a score
in the respective plurality of scores satisfies a threshold; and

1n response to determining that a score in the respective plurality of scores for a web page
satisfies a threshold, associating the web page in the one or more web pages with a particular

category corresponding to the score.

20. The system of claim 19, further comprising:
in response to determining that no score in the respective plurality of scores for a web
page satisfy a threshold, providing the web page to a user for manual categorization; and

associating the web page with a category specified by the user.

21. The system of claim 18, wherein determining, based on the statistical analysis, respective
categorizations of one or more web page segments in the one or more web pages in the financial
institution website comprises:

determining a respective plurality of scores for each web page segment in the one or
more web pages, each score in the plurality of scores indicating a confidence that a web page
segment corresponds to a particular category;

determining, for each web page segment, whether a score in the respective plurality of
scores satisfies a threshold; and

in response to determining that a score in the respective plurality of scores for a web page
segment satisfies a threshold, associating the web page segment with a particular category

corresponding to the score.
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22.  The system of claim 21, further comprising:

in response to determining that no score in the respective plurality of scores for a web
page segment satisfy a threshold, providing the web page segment to a user for manual
categorization; and

associating the web page segment with a category specified by the user.

23.  The system of claim 17, wherein the statistical analysis of (1) web pages and (ii) web
page segments comprises:

generating, based on one or more machine learning techniques, a first data model that
models a relationship between a serialized DOM of web pages to respective categories of the
web pages;

generating, based on one or more machine learning techniques, a second data model that
models a relationship between a serialized DOM of web page segments to respective categories
of the web page segments; and

using the first and second data models to respectively categorize web pages and web page

segments in the financial institution website.

24, The system of claim 17, wherein generating, based on the site map of the financial
institution website, a site-specific script for extracting financial data from the financial institution

website does not require human input.



