NTT D A T A: Ov erview of system approac h at TREC-8 ad-ho c and question answ ering T oru T ak aki Researc h and dev elopmen t Headquarters NTT Data Corp oration Ka y abacy o T o w er Bldg., 1-21-2, Shink a w a, Ch uo-ku, T oky o 104-0033 Japan E-mail: tak aki@rd.n ttdata.co.jp 1 In tro duction In TREC-8, NTT Data Corp oration participated in the ad-ho c task and question answ ering trac k. In this pap er, w e describ e our system approac h and discuss the results. The summary of eac h task of our approac h is sho wn b elo w. Ad-ho c W e submitted �v e results as o�cial runs. Tw o kinds of results, long query results (title, description and narrativ e) and short query results (title and description), w ere submitted. Another kind of result that applied query expansion tec hnique or not applied w as also submitted. In our w ork at TREC-8, w e concen trated our in terest on extraction of the query terms. Sp eci�cally , w e applied a remo v al tec hnique of negativ e information in topics and sp eci�cation of m ultiw ord phrases. Question Answ ering The question answ ering (QA) trac k is �rst attempt in TREC. W e ga v e priorit y to the follo wing v eri�cation for the QA trac k: (1) the e�ectiv eness of tec hnique b y surface-text-based information in the text and (2) application of the information extraction tec hnique. In our QA trac k, the follo wing pro cessing w as done: (1) decision of answ er form b y question analysis, (2) passage scoring and selection for detailed analysis of the answ er after initial retriev al, and (3) information extraction that lo ok for w ords or phrases that matc h the form of the answ er. W e submitted t w o results to the answ er categories of di�eren t strength resp ectiv ely . A retriev al tec hnique lik e ad-ho c is e�ectiv e in a category answ ered b y 250 b ytes or less in our ev aluation but the question analysis is imp ortan t for a stricter category answ ered b y 50 b ytes or less. 2 Ad-ho c task W e concen trated our in terest on the query term selection from the topics. The terms describing criteria of non-relev ance in the topic sen tence w ere not applied as query terms. Multiw ord phrases and eac h term comp osing them are applied as query terms. And, pseudo relev ance feedbac k w as done in the query term expansion. This metho d is similar to Lo cal Con text Analysis (LCA) [3]. 2.1 Approac h In ad-ho c, w e pro cessed the retriev al as follo ws. Index The index w as made from stemmed text within <TEXT> and </TEXT> tags in the data set of TREC- 8 (in TREC disks 4 and 5: the Financial Times 1991-1994, F e der al R e gister -1994, F or eign Br o adc ast Information Servic e and the LA Times ). In our last TREC-7, four indexes b y do cumen t source w ere made, and the relev ance ranking pro cessing w as done for eac h index, then those results w ere merged in to one result [1]. Ho w ev er one index w as constructed, and the retriev al pro cessing w as done in TREC-8. Searc h and Relev ance ranking Our ranking pro cessing has 4 steps: Step 1: Query term selection from topics (1) Deletion of negativ e sen tences from topics Sen tences discussing criteria of non-relev ance in the narrativ es (suc h as "Do cumen ts that describ e... are not relev an t.") are remo v ed. (2) Deletion of stop w ords and stemming The stop w ords w ere deleted b y using the list of 550 terms. Moreo v er, stemming w as applied to the terms within the topics. (3) Extraction of m ultiw ord phrases The m ultiw ord phrases w ere extracted b y using a part-of-sp eec h tagger. This pro cedure w as applied to only the title part of topics for all submitted results. Moreo v er, only t w o w ord phrases w ere extracted and not applied this pro cedure to the m ultiw ord phrases more than three w ords. T erms other than the m ultiw ord phrase w ere also extracted as query terms. (4) W eigh ting for query terms The w ord that comp osed the m ultiw ord phrase, w ere used as query terms. Moreo v er, eac h query term w as giv en a w eigh t that decided b y whic h topic category in or whether m ultiw ord phrase. Step 2: Initial retriev al In TREC-8, w e did the relev ance ranking b y using the BM25 function of Ok api [2]. The function is sho wn as follo ws. X T 2 Q w (1) ( k 1 + 1) tf K + tf ( k 3 + 1) q tf k 3 + q tf (1) where Q is a query , con taining terms T , w (1) is the Rob ertson/Sparc h Jones w eigh t of T in Q , w (1) = ( r + 0 : 5) = ( R � r + 0 : 5) ( n � r + 0 : 5) = ( N � n � R + r + 0 : 5) (2) N is the n um b er of do cumen ts in the collection, n is the n um b er of do cumen ts con taining the term, R is the n um b er of do cumen ts kno wn to b e relev an t to a sp eci�c topic, r is the n um b er of relev an t do cumen ts con taining the term, K is k 1 ((1 � b ) + b _ dl =av dl )), tf is the frequency of o ccurrence of the term within a sp eci�c topic, q tf is the frequency of the term within the topic from Q w as deriv ed, and dl and av dl are the do cumen t length and a v erage do cumen t length. First, the query terms, whic h selected with step 1, w as input to the system with query w ord w eigh t, and the initial retriev al result w as obtained. The results w ere submitted b efore the query expansion ( n ttd8al , n ttd8am ). Step 3: Query term expansion A metho d similar to LCA [3] w as adopted as a query term expansion tec hnique. A passage imp ortance score is giv en to eac h passage unit and extended terms are selected in LCA. Since our implemen tation of LCA is not complete, the top n rank ed do cumen ts of the initial retriev al w ere used instead of the passage. The data set used for query expansion is the same Disks 4-5 data set as w as used for the retriev al data. Step 4: The second retriev al pro cessing This retriev al pro cessing w as the same as that in step 1 w as used. Query terms that w ere extracted b y query expansion w ere added to the original query terms. In this case, the w eigh ts of the query terms are giv en to the expanded query terms. 2.2 Result and analysis W e submitted �v e results. Three are b y long query and t w o are b y short query . The same ranking metho d and parameters w ere used regardless of the retriev al t yp e (long or short). In the three long query results, n ttd8le is query expanded, n ttd8l has no query expansion and n ttd8lx is a h ybrid of n ttd8l and n ttd8le . In the t w o short query results, n ttd8me is query expanded and n ttd8m has no query expansion. The parameters used for the TREC-8 exp erimen ts w ere as follo ws. F or the BM25 function, k 1 =1.0, b =0.5 and k 3 =0. The w eigh t of the extracted m ultiw ord phrase w as 1.5, eac h w ord in the extracted m ultiw ord phrase w as 0.8 and w eigh t of the other w ords w as 1.0. The retriev al result is sho wn in T able 1.

Run Av eP Rel ret #Q � med P10 P30 n ttd8al 0.2781 2973 36 0.4880 0.3800 No expansion (T+D+N) n ttd8ale 0.2921 3120 40 0.4940 0.3847 Expanded (T+D+N) n ttd8alx 0.2817 2986 38 0.4760 0.3840 h ybrid of n ttd8al and n ttd8ale n ttd8am 0.2649 2937 39 0.4600 0.3667 No expansion (T+D) n ttd8ame 0.2721 3028 39 0.4900 0.3747 Expanded (T+D) T able 1: Submitted ad-ho c retriev al runs Av eP used topics Basic query pro cessing Remo v al of negativ e Extraction of m ultiw ord (baseline) information(from N) phrase (from T,D and N) T 0.2322 No c hange 0.2386 D 0.2386 No c hange 0.2322 T+D 0.2714 No c hange 0.2714 T+D+N 0.2731 0.2820 0.2820 T able 2: Ad-ho c retriev al runs for v arious pro cessing t yp es Ad-ho c basic pro cessing In the basic retriev al pro cessing, w e analyzed the results b y used part of the topics. The results sho w that retriev al b ecomes b etter as queries get longer (T able 2). Remo v al of non-relev an t topic sen tences The result of remo ving a negativ e sen tence and that of the basic retriev al pro cessing are sho wn in T able 2. This pro cessing, remo ving the negativ e, is done only in the narrativ e part, so the results do not c hange in the basic retriev al pro cessing, whic h do es not use the narrativ e part. This pro cessing results in a 3.3% impro v emen t in a v erage precision. Phrase iden ti�cation T able 2 sho ws the results for m ultiw ord phrase pro cessing of t w o w ords in all the topic parts. The result did not c hange to o m uc h, although it w as successful in the topics of TREC-7. 3 Question Answ ering T rac k This section describ es our metho d adopted for the question answ ering trac k and discusses our results.

3.1 Approac h In our QA trac k, pro cessing w as executed according to the follo wing steps: (1) Decision of answ er forms b y question analysis, (2) Selection of candidate do cumen ts and parts for detailed analysis b y an initial searc h of the do cu- men ts, and (3) Information extraction to output the �nal results from the candidate parts. W e mainly used adopted metho d that dep ended on surface-text-based. Decision of answ er forms b y question analysis Step 1: Sp eci�es the part of sp eec h in the question b y the POS tagger. Step 2: The answ er forms of eac h question w ere decided according to wh-determiner, wh-pronoun, wh-adv erb, etc. The corresp ondence of the part of sp eec h and the answ er form w as man ually made as a table. The n um b er of answ er forms w as 24. F or instance, when the question is "Ho w long .... ?" and the answ er form is assumed to b e "TIME". F or Question 127 "Whic h cit y has the oldest relationship as a sister-cit y with Los Angeles?", three answ er forms are sequen tially giv en. The prime candidate of the answ er form is "CITY", the second is "LOCA TION" , and the third is "PR OPER". Here, when the answ er form w as not able to b e sp eci�ed, an answ er form are giv en as "UNKNO WN", and the subsequen t information extraction is not p erformed. Initial searc h Step 1: Execution of initial searc h Our System is based on the BM25 algorithm. The initial searc h is the same as the one used in our ad-ho c. The query terms w ere extracted from the question. After the initial searc h, the top n rank ed do cumen ts ( D 1 , D 2 , : : : , D n ) w ere to b e answ er extraction candidate do cumen ts ( n w as assumed to b e an ev aluation parameter). Some passage parts where the app earance densit y of the query term w as high w as extracted from the top n rank ed do cumen ts of the initial searc h. These parts w ere assumed to include an answ er. Moreo v er, a score w as giv en to the extracted answ er candidate part. The metho d of scoring is as follo ws. Step 2: Scoring the answ er candidate part The score s ( P ij ; Q k ) for query term Q k and eac h term p osition P ij in do cumen t D i is giv en ( P ij is the j-th term p osition from the top of do cumen t D i ). When query term Q k app ears at P ij , the IDF measure of Q k is giv en to P ij , that is, s ( P ij ; Q k ) = I D F ( Q k ). The score at the circumference term p osition w as related to the distance with term p osition app earing query term Q k . The distance with app earing query term Q k reduces the score (Figure 1). Tw o kinds of scoring metho d w ere executed.

Figure 1: Metho d of giving term p osition score. Metho ds of giving the term p osition score Metho d X1: The scores are giv en to the term p ositions within a �xed n um b er of terms from P ij . Metho d X2: The scores are giv en to the term p ositions within the range corresp onding to the IDF v alue of the query term Q k . Final score s 0 ( P ij ) at term p osition P ij w as �nally assumed to b e the sum total of the s ( P ij ; Q k ) giv en to eac h query term. That is, a higher score w as giv en to the part where the app earance densit y of the query term w as high. The consecutiv e passage parts where the score s 0 ( P ij ) w as more than a set threshold w ere decided the answ er candidate parts. Here, the answ er candidate parts are assumed to b e C ip . Maxim um score s 0 ( P ij ) in C p w as assumed sc ( C ip ) whic h the score of the answ er candidate parts, that is, sc ( C ip ) = max ( s 0 ( P ij )). Next, the answ er text that suits the answ er form sp eci�ed b y the query demand is found from the answ er candidate parts. When a candidate part C ip included text that matc hed the answ er form, sc ( C ip ) w as added as a b on us score. Information extraction of answ er form text In this approac h, information t yp es w ere giv en to the eac h text b y the information extraction with the rule-based. Moreo v er, the name of a coun try and the cit y name, etc. w as used for information extraction as dictionary information (T able 3), but w e did not use corp orate name’s dictionary and etc., whic h w as not able to b e prepared. The n um b er of last-name en tries w as 88798 but only 1000 general names w as used. When an information t yp e that suits the answ er t yp e giv en b y the query demand app ears, the scores of the candidate part are added. In this case, t w o kinds of score adding metho ds w ere adopted. Metho ds of adding score b y answ er t yp e Metho d Y1: The score is added without considering where information that �ts the answ er t yp e ap- p ears.

Dictionary Num b er of En tries Data Source Examples Coun tries 253 ISO 3166 co des Japan, USA Cities (airp ort cities) 1140 www.ufreigh t.com Los Angeles, T oky o W orld regions 14 www.y aho o.com Oceania, Europ e, Arctic US states 50 www.y aho o.com Maryland, Ken tuc ky , Illinois Currency names 221 www.blo om b erg.com Euro, Europ ean Currency Unit, F renc h F ranc Currency abbreviations 164 www.blo om b erg.com USD, JPY Dates and times 54 Hand en tered Sunda y , Apr, a.m. Last name 1000 www.census.go v Smith, Johnson, Williams, Jones T able 3: Dictionary F eatures Answ er n (Num. of used Scoring Scoring Runs length initial top rank ed metho d X metho d Y do cumen ts) n ttd8qs1 50 10 X2 Y2 n ttd8qs2 50 10 X2 Y1 n ttd8ql1 250 10 X2 Y2 n ttd8ql4 250 30 X1(25 w ords) Y1 T able 4: P arameters used for the submitted QA runs Metho d Y2: The addition degree of the score is prop ortional to the distance b et w een the term p osi- tion where the score in answ er candidate text C ip is the maxim um and the term p osition of the information that �ts the answ er t yp e. T ext within a sp eci�ed n um b er of b ytes (50 or 250) is extracted from the p eripheral part of text suitable for the answ er t yp e, and the �nal answ ers are outputted. Our TREC-8’s goal w as to extract text around the answ er as w ell as the answ er. 3.2 Result and analysis W e submitted t w o results to the category of "Under 50 b ytes" and "Sen tence or under 250 b ytes". n ttd8qs1 and n ttd8qs2 are for the under-50-b ytes category , and n ttd8ql1 and n ttd8ql4 are for the under-250-b ytes category . The parameters used for eac h run is sho wn in T able 4. The result is sho wn in T able 5. Our result w as b etter than the a v erage of all participan ts. Ho w ev er, there w ere a lot of questions in whic h the correct answ er w as not able to b e included in the top �v e outputs. T able 6 is the result of classifying b y the question to b e giv en the answ er form except "UNKNO WN" and to b e giv en "UNKNO WN". Our mean recipro cal rank w as m uc h lo w er in under-50-b ytes category when the answ er form w as not able to b e sp eci�ed. In con trast, the rank w as high when it w as p ossible to sp ecify the answ er form. Ho w ev er, this di�erence in rank did not app ear in the under-250-b ytes category . Therefore, w e think a retriev al tec hnique lik e ad-ho c is e�ectiv e for under-250-b ytes category in our ev aluation, and

Run Mean Num. of answ ers found at rank X #Q #Q Recipro cal rank 1st 2nd 3rd 4th 5th Not found Best � Med n ttd8qs1 0.273 40 17 9 6 5 121 54 168 n ttd8qs2 0.259 37 13 14 7 7 120 49 160 n ttd8ql1 0.439 65 32 9 7 6 79 75 183 n ttd8ql4 0.371 54 25 10 8 8 93 62 182 T able 5: Submitted QA runs Mean recipro cal rank Classi�cation #Question 50 b ytes 250 b ytes n ttdqs1 a v erage n ttdql1 a v erage UNKNO WN 48 0.077 0.229 0.520 0.338 Exp ect UNKNO WN 150 0.335 0.209 0.413 0.330 All 198 0.273 0.214 0.439 0.332 T able 6: Classi�ed analysis b y answ er form that the question analysis is imp ortan t for the stricter under-50-b ytes category . 4 Summary W e describ ed our system approac h and discussed the results for ad-ho c and question answ ering in TREC- 8. Esp ecially , our results in question answ ering trac k w ere a little �ne. Our implemen tation is not complete with resp ect to the answ er form sp eci�c pro cessing and the information extraction pro cessing, so there are a lot of p oin ts that should b e impro v ed. Moreo v er, w e will examine linguistic tec hniques for question answ ering in the future. References [1] H. Nak a jima, T. T ak aki, T. Hirao and A. Kitauc hi. NTT D A T A at TREC-7: system approac h for ad-ho c and �ltering. In E. M. V o orhees and D. K. Harman editors, Pr o c e e dings of the 7th T ext R etrieval Confer enc e (TREC-7) , pages 481-489. NIST Sp ecial Publication 500-242, 1999. [2] S.E. Rob ertson, S. W alk er and M. Beaulieu. Ok api at TREC-7: automatic ad ho c, �ltering, VLC and in teractiv e. In E. M. V o orhees and D. K. Harman editors, Pr o c e e dings of the 7th T ext R etrieval Confer enc e (TREC-7) , pages 253-264. NIST Sp ecial Publication 500-242, 1999. [3] J. Xu and W. B.Croft. Query expansion using lo cal and global do cumen t analysis. In Pr o c e e dings of the 19th annual international A CM SIGIR c onfer enc e on r ese ar ch and development in information r etrieval , pages.4-11, Zuric h, 1996.