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Abstract

In the Sxth NTCIR Workshop, we organized the
Patent Retrieval Task and performed three subtasks;
Japanese Retrieval, English Retrieval, and Classifi-
cation. This paper describes the Japanese Retrieval
Subtask and English Retrieval Subtask, both of which
were intended for patent-to-patent invalidity search
task. e report the evaluation results of the groups
participating in those subtasks.
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1 Introduction

Processes of patent retrieval differ significantly, de-
pending on the purpose of retrieval. One process is
the “technology survey”, in which patents related to a
specific technology, e.g., “blue light-emitting diode”,
are searched. Thisprocessissimilar to ad hoc retrieval
tasks targeting non-patent documents.

Another processisthe “invalidity search”, in which
prior arts related to a patent application are searched.
Away from academic research, invalidity searches are
performed by examiners in government patent offices
and searchers in the intellectual property divisions of
private companies.

In the Third NTCIR Workshop (NTCIR-3), the
authors of this paper organized the Patent Retrieval
Task [8]. In NTCIR-3, we performed the technology
survey task, in which patents were used as technical
publications.

Given a success in NTCIR-3, we aso performed
the Patent Retrieval Task in the Fourth NTCIR Work-

shop (NTCIR-4) focusing on the invalidity search and
patent map generation subtasks[1, 2, 3].

In NTCIR-5, we performed three subtasks; Doc-
ument Retrieval Subtask, Passage Retrieval Subtask,
and Classification Subtask [4, 5, 6]. The Document
Retrieval Subtask wasthe same astheinvalidity search
in NTCIR-4. However, the numbers of search topics
and target documents were increased. The purpose of
the Passage Retrieval Subtask was to sort passages in
a document according to the relevance to atopic. The
purpose of the Classification Subtask wasto categorize
patent documents based on a multi-dimensional classi-
fication system called “F-term (File Forming Term)”.

In NTCIR-6, we performed the following subtasks:

e Japanese Retrieval Subtask

The purpose was the same as the Document Re-
trieval Subtask in NTCIR-5. However, we intro-
duced a new relevance degree.

e English Retrieval Subtask

The purpose was the invalidity search as in the
Japanese Retrieval Subtask. However, we used
patent grant data published by the U.S. Patent &
Trademark Office (USPTO) astarget documents.

o Classification Subtask

The purpose was the same as the Classification
Subtask in NTCIR-5. However, the number of
topics was increased. We also explored evalua
tion methods using the hierarchy of the F-term.

After the NTCIR-6 Workshop meeting, the test col-
lectionsfor these subtasks will be available to the pub-
lic for research purposes®.

Lhttp://if-lab.dlis.tsukuba.ac.jp/fujii/ntcepat/cfp-en.html
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This paper describes the Japanese Retrieval Subtask
and the English Retrieval Subtask. The Classification
Subtask is described by Iwayamaet al. [7].

2 Japanese Retrieval Subtask
2.1 Overview

The purpose of the invalidity search is to find one
or more patents that can invalidate the demand in an
existing claim. This is a patent-to-patent associative
retrieval task. Away from academic research, invalid-
ity searches are usually performed by examinersin a
government patent office and searchers of the intellec-
tual property division in private companies.

The Japanese Retrieval Subtask was performed as
follows. First, the task organizers (i.e., the authors of
this paper) provided each participating group with a
document collection and search topics.

Second, each group submitted retrieval results ob-
tained by the topics. Each group was alowed to sub-
mit one or more retrieval results. In a single retrieval
result, up to the top 1000 retrieved documents must be
sorted by the relevance score.

Finally, the organizers evaluated the submitted re-
sults using relevant documents. The evaluation results
were sent to each group, who was also encouraged to
analyze the results of their methods and report the ob-
tained knowledge at the workshop meeting.

The difference from the Document Retrieval Sub-
task in NTCIR-5 isthree fold.

First, the definition of the relevance was changed.
During NTCIR-5, we identified that the retrieval task
was difficult when a topic patent application and the
citation used to reject the application do not share the
same IPC codes [4]. Thus, we defined relevant doc-
uments and partialy relevant document according to
the IPC. See Section 2.5 for details.

Second, to compare the eval uation results acrossthe
past test collections, the participating groups were re-
quested to submit retrieval resultsfor the four different
topic sets; NTCIR-4, NTCIR-5, thedry run of NTCIR-
6, and the formal run of NTCIR-6.

Finaly, in each retrieval result (i.e., run), the num-
ber of top documents to be examined must be spec-
ified. This number is 1000 or less than 1000. This
rule is intended to improve the utility of best-match
retrieval systems. Unlike exact-match retrieval sys-
tems, which identify the exact number of documentsto
be examined, in best-match retrieval systemsit is not
obvious how many top documents must be examined.
This is one reason why professional patent searchers
still use exact-match retrieval systems. However, be-
cause most of the participating groups did not address
this problem, we did not apply this rule in the evalua-
tion of the formal run.

2.2 Document Collection

In NTCIR-4, the document collection consisted of
five years of unexamined Japanese patent applica-
tions published in 1993-1997. In NTCIR-5, the doc-
ument collection consisted of ten years of unexam-
ined Japanese patent applications published in 1993—
2002. The number of documentsin the collection was
3,496,252. In NTCIR-6, we used the same document
collection as NTCIR-5.

To standardize the format of the documents, the
organizers provided an official tool, which inserts
SGML-style tags into each document. Table 1 shows
the tags inserted by that tool. Although <PASSAGE>
and <PNUM> were intended for the Passage Retrieval
Subtask in NTCIR-5, the participating groups were
allowed to use passage information for document re-
trieval purposesin NTCIR-6.

Table 1. Tags for Japanese patent appli-
cations.

<DOC> document
<DOCNO> document identifier
<TEXT> text body
<PASSAGE> passage

<PNUM> passage identifier

2.3 Search Topics

Each search topic is a Japanese patent application
rejected by the Japanese Patent Office (JPO). For each
topic, one or more citations (i.e., prior art) were identi-
fied by examiners of the JPO to invalidate the demand
in the topic patent.

To increase the number of topics, we decreased the
cost required for producing search topics and rele-
vance judgements as much as possible. We automati-
cally extracted patent applications rejected by the JPO
and the citations used for the rejection. For this pur-
pose, we used the citation information in the “Seiri-
hyoujunka (Standardized)” Data, which had been pro-
duced from the master database in the JPO. We used
only the citations as relevant or partially relevant doc-
uments and did not perform relevance judgement by
human assessors.

An application used as a search topic must satisfy
all of the following four criteria.

o the application was not used as a search topic in
NTCIR-4 and NTCIR-5.

o the texts of both the application and the corre-
sponding citation are included in the document
collection.
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o the citation had been published before the appli-
cation was filed because to invalidate the inven-
tion in a topic patent, relevant documents must
be prior art.

o theapplication does not claim the priority; other-
wiseit isdifficult to identify the filing date of the
application automatically.

From applications satisfying the above criteria, we se-
lected 1685 applications as search topics. Although
the number of topics was determined with no partic-
ular reason, we intended to produce more than one
thousand topics. To produce topics with a large num-
ber of relevant documents, we selected applicationsfor
which at least five citations are provided.

Because candidates of relevant documents for an
application can be limited by the filing date of the ap-
plication, for old applications the retrieval of relevant
documents can be a trivia task. Thus, we selected
search topics from recently filed applications.

The citation information we used did not include
the information as to which claim was the target of the
rejection. From each application, we systematically
extracted the first claim, which isusually the target, as
atopic.

Each search topic file includes a number of addi-
tional SGML-style tags. The claim used as the target
of invalidation is specified by <CLAIM>. The date of
filing is specified by <FDATE> and only the patents
published before this date can potentially be relevant.

Table 2 shows the tags inserted into each topic. Be-
cause each topic is a Japanese patent application, the
tagsin Table 1 are also inserted in each topic.

Table 2. Tags for Japanese topics.

<TOPIC> topic

<NUM> topic identifier
<LANG> topic language
<PURPOSE> purpose of search
<FDATE> date of filing
<CLAIM> target claim

For the dry run, instead of the “Seirihyoujunka
(Standardized)” Data, we produced the topics from a
collection of search reports produced by professional
patent search intermediaries. The source data set was
reference datafor examiners at the JPO. We used 1000
reports produced in 2001-2003, from which we pro-
duced 349 topics.

2.4 Submissions
Each participating group was allowed to submit one

or more retrieval results, in which at least one re-
sult must be obtained using only the <CLAIM> and

<FDATE> fields. For the remaining results, any infor-
mation in atopic file, such as IPC codes, can be used.

The participating groups were requested to submit
retrieval results for the following topic sets:

e NTCIR-4: 34 topics

e NTCIR-5: 1189 topics

e Search report data: 349 topics for the dry run
o NTCIR-6: 1685 topics

In NTCIR-4, although a small number of topics were
produced, for each topic professional searchers per-
formed relevance judgement and collected as many
relevant documents as possible. In NTCIR-5 and
NTCIR-6, although a larger number of topics were
produced, for each topic only the citations provided
by examiners in the JPO, which are not exhaustively
listed, were used as the relevant documents. In the
Search report data, the number of topics and the ex-
haustiveness for the relevant documents are between
those for NTCIR-4 and NTCIR-5/6.

2.5 Evaluation Method

For the Document Retrieval Subtask in NTCIR-5,
the relevance degree of the citation for to a topic was
determined based on the following two ranks:

e the citation used to reject an application was re-
garded as a “relevant document (A)” because the
decision was made confidently,

e acitation used to reject an application with an-
other citation was regarded as a “partialy rele-
vant document (B)”, because each citation is par-
tially related to the claim in the application.

We call this definition “ Def0” .

In NTCIR-6, we used an alternative definition for
the relevance degree. If atopic patent and its relevant
document are assigned to the same | PC code, the doc-
ument can usually be retrieved with a high accuracy.
We define the following two sets for explanation pur-
poses.

e TS: aset of IPC subclasses assigned to topic T

e DS: aset of IPC subclasses assigned to relevant
document D

The degree of the relevance of D was classified into
the following three ranks.

e H: theintersection of TSand DS is empty.

e A:theintersection of TSand DSisnot empty, but
TSand DS are not identical.

e B: TSand DS areidentical.
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We call this definition “Def1”.

We used Mean Average Precision (MAP), which
has commonly been used in past IR literature, to eval-
uate the submitted runsfor the Japanese Retrieval Sub-
task. In Section 4, we show the MAP values for DefO
and Def1, respectively.

2.6 Poalicy for Resource Usage

Because the citations provided by the examiners
of the JPO are available to the public, participating
groups can obtain relevant documents for the topics
before the formal run.

However, participating groups were not allowed to
use the citations corresponding to a topic application
for training purposes. In addition, because we used
search topicsin the past test collections for Patent Re-
trieval Tasks, the relevance judgements for these test
collections must not be used for training purposes.

These rules were not applied if their system had al-
ready been trained by alarge number of citationsand it
was not easy to remove information, such as statistics,
related to specific citations.

Except for the above cases, participating groups
were allowed to use any resources for the task accord-
ing to the “reasonable use policy”.

3 English Retrieval Subtask
3.1 Overview

In the English Retrieval Subtask, we used patent
grant data published from the USPTO as target doc-
uments. Each topic is aso a USPTO patent and the
purpose is to invalidate the demand in the topic. In
each patent, the applicant and the examiner list one or
more citations as prior arts. We used the citationsin a
topic patent as relevant documents for the topic. Asin
the Japanese Retrieval Subtask, we used the “reason-
able use policy” for resource usage.

3.2 Document Collection

The document collection consists of eight years of
patent grant data published in 1993-2000. The num-
ber of documents in the collection is 981,948. While
in the Japanese Retrieval Subtask we used patent ap-
plications astarget documents, in the English Retrieval
Subtask we used only patents that have been granted
by the USPTO.

To standardize the format of the documents, the
organizers provided an official tool, which inserts
SGML-style tags into each document. Table 3 shows
the tags inserted by that tool. Because the format of
the source data was more complicated than that for the

Table 3. Tags for English patents.

<DOC> document
<DOCNO> document identifier
<APP-NO> application number
<APP-DATE> application date
<PUB-NO> publication number
<PUB-TYPE> publication type
<PAT-NO> patent number
<PAT-TYPE> patent type
<PUB-DATE> publication date
<PRI-IPC> primary |PC
<IPC-VER> IPC version
<PRI-USPC> primary USPC
<PRIORITY> priority information
<CITATION> Ccitation(s)
<INVENTOR> inventor(s)
<ASSIGNEE> assignee(s)
<TITLE> title

<ABST> abstract

<SPEC> specification
<CLAIM> claim(s)

Japanese patent applications, we inserted alarge num-
ber of tags to enhance the readability of the USPTO
patent data.

3.3 Search Topics

Each search topic is a patent grant published in
2000—2001. We selected patents that satisfy the fol-
lowing criteria:

o at least 20 citations are listed.

e at least 90% of the citations are included in the
target document collection.

Asaresult, we collected 3221 topics, in which we used
1000 topics for training purposes and 2221 topics for
the formal run. The format of the topic is the same as
that for the target documents. In addition to the tags
in Table 3, we inserted the tags in Table 2 except for
<FDATE> into each topic.

3.4 Submissions

Each participating group was allowed to submit one
or more retrieval results, in which at least one result
must be obtained using only the <CLAIM> field. For
the remaining results, any information in a topic file
can be used.

3.5 Evaluation Method

The relevant patents for a search topic is one or
more citations provided by the applicant and the ex-
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aminer in the topic patent.

If atopic patent and its relevant document are as-
signed to the same | PC class, the document can usualy
be retrieved with a high accuracy. Thus, the degree of
the relevance of each citation was classified into the
following two ranks.

e A: The IPC subclasses assigned to the topic
patent and the target document are not identical.

e B: The IPC subclasses assigned to the topic
patent and the target document are identical.

Unlike Japanese patent applications, only asingle IPC
code is assigned to each USPTO patent. Thus, we did
not consider TSand DS, whichwasused in Section 2.5
for explanation purposes.

We used Mean Average Precision (MAP) to evalu-
ate the submitted runs for the English Retrieval Sub-
task.

4 Evaluation
41 Overview

For the Japanese Retrieval Subtask and the English
Retrieval Subtask, we used MAP as the evaluation
measure. To calculate MAP for each submitted run,
the organizers produced a Perl program that is compat-
ible with trec_eval. This Perl program was also used
for the evaluation in the Classification Subtask. The
value of MAP can potentially be different depending
on the version of trec_eval.

4.2 Japanese Retrieval Subtask

Table 4 shows the submitted runs for the Japanese
Retrieval Subtask, which also shows the submission
type (Mandatory or Optional) for each run. From five
groups, 22 runs were submitted.

Tables 5-9 show the MAP values of the submitted
runsfor different combinations of different conditions;
relevance and relevance degree. The condition can be
identified with the caption of each table. “Def0” and
“Def1” correspond to the definitions described in Sec-
tion 2.5. “Rel” denotes the relevance degree.

In Tables 5-9, the column “NTCX" denotes MAP
for NTCIR-X topics, for which X is“4", “5”, or “6".
the column “SR” denotes MAP for the search reports.
In the column “Run I1D”, run IDs are sorted according
the MAP valuesin “Total”.

For “Def0”, “H” relevant documents do not exist.
By definition, “A” relevant documents do not exist for
“Def0” in“NTC6".

Looking at Tables 5-9, the relative superiority be-
tween groups in MAP was almost the same, irrespec-
tive of the condition. However, the rel ative superiority
between runs of the same group in MAP was salient
depending on the condition.

4.3 English Retrieval Subtask

Table 10 shows the submitted runs for the English
Retrieval Subtask, which also shows the submission
type (Mandatory or Optional) for each run. From five
groups, 11 runs were submitted. However, JISPAT0-3,
which werereceived after the submission deadline, are
not regarded as the official results.

Table 10 aso shows the MAP values of the sub-
mitted runs for different relevance degrees. While in
“A” only “A” relevant documents were used as the cor-
rect answers, in “AB” both “A” and “B” relevant doc-
uments were used as the correct answers.

Looking at Table 10, the MAP values are generally
small. Because this is mainly due to the selection of
the search topics, we need to explore the process of
producing search topics.

5 Conclusion

In the Sixth NTCIR Workshop, we organized the
Patent Retrieval Task and performed three subtasks.
This paper described the Japanese Retrieval Subtask
and English Retrieval Subtask. Both subtasks werein-
tended for the patent-to-patent invalidity search.

During the evaluation in the Japanese Retrieval
Subtask, we compared the results obtained by the top-
ics with exhaustively listed relevance judgement and
the topics with limited relevance judgement. How-
ever, the exhaustiveness for relevance judgement did
not affect the relative superiority between participat-
ing groupsin the retrieval accuracy.
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trieval Subtask.

Table 5. MAP for Japanese Retrieval Sub-

Run ID Type
AFLAB1 Mandatory
BETA6-1 Mandatory
hcul Mandatory
hcu2 Mandatory
HTCO1  Mandatory
HTC02  Mandatory
HTC03  Mandatory
HTC04  Optiona
HTCO05  Optiona
HTC06  Optiona
HTCO7  Optiona
HTC08  Optiona
HTC09  Optiona
HTC10 Optiona
JSPATO  Mandatory
JSPAT1  Mandatory
JSPAT2  Mandatory
JSPAT3  Mandatory
JSPAT4  Mandatory
JSPAT5  Mandatory
JSPAT6  Mandatory
JSPAT7  Mandatory

task: Def0, Rel=A

Table 6. MAP for Japanese Retrieval Sub-
task: Def0, Rel=AB

RunID Total NTC4 NTC5 SR NTC6
HTC10 1541 2636 19.73 1845 1151
HTCO9 1529 26.27 19.67 1834 11.34
HTCO8 1445 2531 1856 17.17 10.77
HTCO7 1441 2485 1847 1744 10.71
HTCO06 1396 2266 17.95 16.63 10.41
HTCO5 1296 2418 1660 1599 953
HTCO4 1212 2596 16.30 14.38 843
HTCO02 11.72 2409 15.77 14.05 8.12
HTCO3 1166 24.11 1548 14.43 8.15
AFLAB1 1146 16.15 1539 1327 821
HTCO1 1113 21.23 1503 1276 7.83
hcul 6.49 1567 822 752 488
hcu2 6.37 1530 806 747 477
JSPAT3 626 1206 877 647 431
JSPATO 623 1095 854 6.65 441
JSPAT7 622 1112 875 645 428
JSPAT1 621 1073 855 6.66 4.38
JSPAT4 618 1008 850 6.63 437
JSPATS 617 987 852 664 434
JSPAT2 561 1151 806 530 381
JSPAT6 558 1117 804 527 379
BETAG6-1 489 1131 586 598 3.85

Table 7. MAP for Japanese Retrieval Sub-
task: Defl, Rel=H

NTC4 NTC5 SR NTC6

RunID Tota NTC4 NTC5 SR NTC6 RunID Totd
HTC09 2323 2828 2391 18.32 HTCO6  5.98
HTC10 2322 2834 2391 1825 HTC08  5.83
HTCO8 21.79 28.12 2243 16.80 HTCO7 5.74
HTCO7 2172 2856 2224 17.19 HTCO5  4.98
HTCO06 21.00 2422 2165 16.74 HTC04 454
HTCO5 19.90 30.14 2011 16.12 HTC10 434
HTC04 19.83 34.09 1986 15.91 HTCO3  4.22
HTCO02 1955 2993 19.67 16.20 HTCO02  3.93
HTCO3 19.14 29.73 1917 16.25 HTCO1  3.78
AFLAB1 1838 21.37 19.16 13.50 AFLAB1 3.66
HTCO1 1837 27.79 1852 15.10 HTCO9 3.01
JSPAT3 1047 1236 1092 7.58 hcu2 2.56
JSPAT7 1044 1224 1090 7.57 hcul 2.54
JSPATO 1039 1211 1083 7.60 JSPAT1  1.96
JSPAT4 1036 1198 1081 7.59 JSPATS 1.95
JSPAT1 1021 11.80 10.63 7.60 JSPAT3 1.95
JSPATS 1019 11.69 10.61 7.59 JSPAT7 194
hcul 978 2052 969 7.39 JSPATO  1.87
hcu2 962 1938 954 747 JSPAT4 186
JSPAT2 956 1392 999 6.10 JSPAT2  1.76
JSPAT6 954 1391 997 6.07 JSPAT6  1.75
BETAG6-1 692 1439 694 486 BETA6-1 0.14

739 10.13
917 9.09
923 9.03
645 7.87
10.32 825
840 6.32
935 725
869 6.99
737 6.15
10.03 5.36
815 471
317 441
319 434
549 297
545 2.96
6.06 244
6.04 243
566 264
563 263
13.08 2.18
13.06 217
137 013

11.32
12.58
11.88
10.16
8.46
6.33
9.01
551
6.65
7.45
3.69
6.75
6.23
2.54
248
1.22
1.16
2.50
243
0.95
0.91
0.00

4.29
4.25
4.20
3.67
2.99
3.48
2.82
2.77
2.76
271
231
1.67
1.70
1.52
151
1.76
1.75
151
1.49
142
141
0.13
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Table 8. MAP for Japanese Retrieval Sub-
task: Defl, Rel=HA

RunID Total NTC4 NTC5 SR NTC6
HTC10 1263 1984 16.66 17.33 9.65
HTCO9 1246 19.70 16.52 17.14 9.46
HTCO8 11.87 18.12 15.74 16.02 9.06
HTCO7 11.84 1739 1582 16.12 8.97
HTCO6 1150 1532 1541 1561 8.73
HTCO5 10.60 17.34 1439 1424 791
HTCO4 9.88 1950 1392 1312 7.09
HTCO02 927 1782 1288 1265 6.68
AFLAB1 925 1259 1324 1177 6.69
HTCO03 919 1847 1252 1301 6.68
HTCO1 9.02 1513 1254 1164 6.65
hcul 533 1077 7.01 658 416
hcu2 526 1035 7.03 644 4.06

JSPAT3 489 65 696 490 3.78
JSPAT7 487 571 695 488 376
JSPAT1 481 492 663 545 375
JSPATO 479 502 662 540 3.73

JSPATS 478 416 660 543 3.73
JSPAT4 476 423 659 539 371
JSPAT2 436 832 636 432 325
JSPAT6 434 822 635 430 323

BETA6-1 361 751 38 472 324

Table 9. MAP for Japanese Retrieval Sub-
task: Defl, Rel=HAB

RunID Total NTC4 NTC5 SR NTC6
HTC10 1541 2636 19.73 1845 1151
HTC09 1529 26.27 1967 1834 11.34
HTC08 1445 2531 1856 17.17 10.77
HTCO7 1441 2485 1847 1744 10.71
HTCO6 1396 2266 17.95 16.63 1041
HTCO5 1296 24.18 16.60 1599 9.53
HTCO4 1212 2596 16.30 14.38 8.43
HTC02 11.72 2409 1577 14.05 8.12
HTCO3 11.66 2411 1548 1443 8.15
AFLAB1 1146 16.15 1539 1327 821
HTCO1 1113 2123 15.03 12.76 7.83
hcul 649 1567 822 752 488
hcu2 637 1530 806 747 477
JSPAT3 626 1206 877 647 431
JSPATO 623 1095 854 6.65 441
JSPAT7 622 1112 875 645 428
JSPAT1 621 1073 855 666 4.38
JSPAT4 618 1008 850 6.63 437

JSPATS 617 987 852 6.64
JSPAT2 561
JSPAT6  5.58
BETA6-1 4.89

4.34
1151 806 530 381
1117 804 527 3.79
1131 586 598 385

Table 10. MAP for English Retrieval Sub-
task.

Run ID Type A AB
AFLAB1 Mandatory 365 7.12
AFLAB2 Optiona 417 811
AFLAB3 Optiond 381 748
hcul Mandatory 3.37 2.12
hcu2 Mandatory 3.37 2.10
JSPATO Mandatory 1.27 1.85
JSPAT1 Mandatory 126 1.84
JSPAT2  Optionad 123 572
JSPAT3  Optiond 122 450
KLE1 Mandatory 2.82 6.94
NTNU Mandatory 2.30 6.94
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