NTT D A T A TREC-9 Question Answ ering T rac k Rep ort T oru T ak aki Researc h and Dev elopmen t Headquarters NTT Data Corp oration Ka y abac ho 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 Abstract This pap er describ es the pro cessing details and TREC-9 question answ ering results for our QA sys- tem. W e use a general information retriev al strat- egy and a simple information extraction metho d with our QA system. Tw o t yp es of indices, one for do cumen ts and one for passages, w ere used for our exp erimen t. W e submitted four results, t w o for eac h category of short and long answ ers. A score of 0.231 for the short category and 0.391 for the long category w as obtained. 1 In tro duction Question-Answ ering (QA) pro cessing has b een at- tracting a great deal of atten tion recen tly . This t yp e of retriev al pro cessing requires the use of tec hniques to retriev e p ertinen t information from within a do cumen t that di�er from those used for do cumen t retriev al. A QA system that can re- triev e concise and suitable information that satis- �es the needs of users will con tribute to the im- pro v emen t of recall precision and enhance a user’s pro ductivit y when they are searc hing for informa- tion using the v ast and ev er expanding resources of the w orldwide w eb. The curren tly used do cumen t retriev al metho d, whic h outputs a do cumen t list, forces users to searc h individual do cumen ts to �nd the information they desire. The T ext REtriev al Conference (TREC) is designed the QA T rac k as one of trac ks from TREC-8 in 1999. W e regard QA as an application that unites natural language pro cessing, information extraction, and informa- tion retriev al pro cessing, whic h is a traditional and re�ned tec hnology that is based mainly on the fre- quency of term o ccurrence. This traditional infor- mation retriev al tec hnology and natural language pro cessing, based on seman tics, are indisp ensable to the QA pro cessing. W e participated in the TREC-9 Question-Answ ering trac k held this y ear. This w as the second time w e ha v e participated in a QA trac k (TREC-8 w as the �rst). F or this trac k, w e com bined the traditional information retriev al tec hnique and the informa- tion extraction tec hnique to construct a QA sys- tem. Our TREC-9 QA system w as based on our TREC-8 QA system to whic h w e had made some impro v emen ts. Our o�cial runs at the TREC- 9 QA w ere executed b y c hanging some parameters and the units of the index, do cumen t, or passage to b e retriev ed in the initial retriev al pro cessing that are applied in traditional information retriev al. In this rep ort, our QA system is describ ed along with an analysis of the initial searc h-pro cessing step, and the results of our o�cial runs are sho wn. 2 Pro cessing o w This section describ es the pro cessing o w of our QA system. The pro cessing w as done according to the four steps b elo w (see Figure 1): (1) Question analysis The answ er t yp e is sp eci�ed b y an analysis of question. Then, query terms for the initial searc h are extracted from the question sen- tence,

Figure 1: Pro cessing o w (2) Initial searc h An initial searc h is done to limit the n um b er of do cumen ts searc hed in the next step of the pro cessing. The traditional ranking metho d, based on term frequency , is applied to the ini- tial searc h, (3) Detail passage ranking Selection of imp ortan t passage-spans and their rankings are done. The passage-span ranking uses the information extraction results of the sp eci�ed answ er t yp e, and (4) Answ er generation T o pro vide an answ er within the restricted length, 50 b ytes or 250 b ytes, the answ er is extracted from the top-rank ed passage. Pro cessing details are describ ed b elo w. 2.1 Answ er t yp e sp eci�cation The answ er t yp e sp eci�cation is a pro cessing step in whic h a determination is made as to what t yp e of answ er is required for a giv en question (topic). This sp eci�ed answ er t yp e is used to extract the answ er from the do cumen t in the next step. In the answ er t yp e sp eci�c pro cessing, w e created ques- tion templates that de�ned the answ er t yp e for question phrases, suc h as a wh-determiner , a wh- pr onoun , etc. F or instance, T opic No.206 \ How far away is the mo on? " suits the template \ How far .... " , so the answ er t yp e is determined to b e LENGTH. W e de�ned 28 answ er t yp es, as sho wn in T able 1. These answ er t yp es ha v e a hierarc hi- cal structure. Therefore, one question is will not alw a ys ha v e only one answ er t yp e; sometimes t w o or more answ er t yp es can b e giv en. In the case of T opic No.271 \ How tal l is a gir a�e? ", the prime answ er t yp e candidate is LENGTH and the second candidate is NUMBER, that is in a high-ranking hierarc h y . The determination of whether or not the answ er t yp e of a high-ranking hierarc h y is to b e an answ er t yp e candidate is made based on a consideration of the question template. Moreo v er, questions that ha v e no template matc h are giv en UNDEFINED as their answ er t yp e. Our template do es not ha v e pro visions for a wh y-question. 2.2 Query term extraction The query terms are extracted from the question, and used to searc h the candidate do cumen ts in do cumen t database. The purp ose of this searc h is to minimize the n um b er of the candidate do c- umen ts. The high-cost pro cessing executed later, suc h as passage ranking and information extrac- tion, is done for only do cumen ts where the proba- bilit y is high that they include the correct answ er. The searc h for ranking is based on the frequency of the query term, lik e \ad-ho c" retriev al, and the top-rank ed do cumen t is the candidate ha ving the correct answ er. Ho w ev er, the query term expansion pro cessing usually done in an \ad-ho c" retriev al is not p erformed in our system.

T op lev el Middle lev el Bottom lev el PR OPER PERSON CHAIRMAN LEADER MINISTER PRESIDENT SECRET AR Y SPECIALIST LOCA TION CITY COUNTR Y ST A TE COMP ANY LAKE RIVER MOUNT AIN LANGUA GE NUMBER SIZE LENGTH MONEY PER CENT PERIOD TIME D A TE YEAR UNDEFINED- PR OPER UNDEFINED T able 1: Answ er t yp e Deletion of stop w ords Unnecessary terms w ere deleted from a question in accord with a 550-stop w ord list. Extraction of m ultiw ord phrase A m ultiw ord phrase w as extracted b y using a part- of-sp eec h tagger and then used as the query term. Eac h single-w ord term, whic h w as parts of the m ul- tiw ord phrase, w as also made in to a query term. Extraction of prep osition phrase In the QA retriev al, some questions required lim- ited information. T opic No.32 used in TREC-8 QA \ What is the lar gest city in Germany? " required the \ lar gest city in Germany ". If \ in Germany " is not extracted as a query term, other \ lar gest city ", suc h as \ in the world " or \ in Jap an " etc., cannot b e distinguished without \ in Germany ". There- fore, the prep osition phrase is imp ortan t in the QA retriev al. Th us, the prep osition phrase w as made a query term. Extraction of quotation phrase Since a quotation phrase is a limiting expression that is close to the con ten t of a question, lik e a prep osition phrase, w e adopted it as a query term. Query term’s w eigh ting The degree of imp ortance w as giv en to a basic w ord, a m ultiw ord phrase, a quotation phrase and a prep osition phrase. The m ultiw ord phrase is di- vided in to single-w ords, and b oth the single-w ords and the m ultiw ord used as query terms. Unit of index of retriev al do cumen t The do cumen t set used for TREC-9 consists of the follo wing data sets from the TIPSTER and TREC do cumen t CDs: AP Newswir e (Disks 1-3), Wal l Str e et Journal (Disks 1-2), San Jose Mer cury News (Disk 3), Financial Times (Disk 4), L os A ngeles Times (Disk 5), and F or eign Br o adc ast Information Servic e (Disk 5). In our exp erimen t, the follo wing t w o units w ere used as an index for the initial searc h. (1) Original do cumen t (data w as the part en- closed with < DOC > and < /DOC > ) 978,952 do cumen ts of TREC-9 ev aluation used as index units. (2) P aragraph divided the original do cumen t The unit of division w as di�eren t dep ending on the kind of the do cumen t. More than 978,952 do cumen ts w ere divided in to 11,343,632 parts. The QA trac k required the extraction of the p er- tinen t answ er, not the unit of do cumen t. So the di- vision of do cumen t in to a paragraph b y paragraph ranking made it p ossible to extract a more suitable answ er. Eac h paragraph is giv en an iden ti�er, suc h as AP90424-0079-000046, that are a com bination of the paragraph iden ti�er (000046) and the do cu- men t iden ti�er (AP900424-0079). Ranking of initial searc h The query terms and their w eigh ts are input in to the initial searc h. Both the do cumen t and the para- graph are rank ed according to the input. In our QA system, w e did the relev ance ranking of a do cumen t or a paragraph using the BM25 function of Ok api. This function is 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/paragraphs in the collection, n is the n um b er of do cumen ts/paragraphs con tain- ing the term, R is the n um b er of do cumen ts/paragraphs kno wn to b e relev an t to a sp eci�c question, r is the n um b er of relev an t do cumen ts/paragraphs 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 question, q tf is the frequency of the term within the question 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. The do cumen ts or paragraphs that rank ed in this ranking pro cess are considered to include the correct answ er. Therefore, for the subsequen t pro- cessing, w e used only the top-rank ed do cumen ts from the do cumen t ranking and the do cumen ts that included the top-rank ed paragraph. Both the top m d do cumen ts from the do cumen t ranking and the top m p do cumen ts of the para- graph ranking w ere assumed to b e the follo wing pro cessing ob ject. Ev en if there is an o v erlapping of the top m d and m p do cumen ts, m d and m p are not c hanged. The n um b er of follo wing pro cessing do cumen ts to b e pro cessed subsequen tly is assumed to b e M . 2.3 P assage ranking and information extraction The candidate passages that ma y include the an- sw er are sp eci�ed and extracted from the M top- rank ed do cumen ts obtained in the previous step. These passages are part of the top-rank ed do cu- men ts, and the part has m uc h the query w ords/terms and the w ords/terms matc hed the answ er t yp es. By using this concept there is a high probabilit y of �nding the correct answ er. This passage extrac- tion metho d is based on traditional information retriev al tec hniques, suc h as relev ance ranking. A passage w as extracted using the follo wing pro ce- dure: (1) Scoring b y query term A score w as giv en to eac h w ord of the top-rank ed do cumen t. This score w as based on the in v ersed do cumen t frequency ( I D F ) measure of query term q i . When eac h w ord of do cumen t D w as assumed, the w ord P i ( i = 1,2,3,...) from the top of the do cu- men t in ascending order, a score, I D F ( q i ), giv en to w ord P j where query term Q had app eared. More- o v er, score I D F 0 is giv en to the w ord of P k at the circumference term p osition of P j , and this score w as based on the distance from P j . The longer the distance from P j , the smaller the score giv en to the circumference w ord. In some cases, where there w ere t w o or more query terms in the ques- tion sen tence, a term score w as giv en to eac h query term, and the sum of the score giv en b y eac h query term w as assumed to b e the score for P j . The con- secutiv e passages where the score w as more than the threshold w ere determined to b e candidate pas- sages. (2) Scoring b y answ er t yp e Same as the scoring b y query term. The b on us score for eac h w ord in the extracted passage w as giv en b y the w ords of the answ er t yp e. The answ er t yp e w as giv en one or more candidate t yp es in the order of imp ortance. The w ord of these answ er t yp es w as extracted b y the information extraction tec hnique, and the b on us score w as giv en to the w ord. When the max- im um v alue of the b on us score of the w ord of the prime candidate’s answ er t yp e is S , S=k w as giv en to the w ord of the k -th candidate’s answ er t yp e. In our information extraction, w e prepared prop er name dictionaries, suc h as coun try , cit y , w orld re- gion, U.S. state, currency , a p ersonal name, and the dictionaries of literal form, suc h as date and time. 2.4 Answ er generation An answ er generator outputs the answ er string within the restricted length n um b er, from 50 up to 250 b ytes. The region, whic h included the w ord ha ving the highest score in the passage, w as out- putted as the answ er. The system did not output the string same as the term within the question. 3 Analysis of initial searc h In this section, w e analyze the initial searc h, whic h is one of QA retriev al steps used b y the topics of the TREC-9 QA trac k as ev aluation data. The initial searc h is based on a traditional information retriev al tec hnique. Here, w e analyze the c hange of the initial searc h accuracy b y using the index for do cumen t or paragraph units. Initial searc h The QA initial searc h is a relev ance ranking of the do cumen t/paragraph used with the query terms that are extracted b y using the question sen tence. In the QA retriev al, some natural language pro cess- ing and information extraction pro cessing are nec- essary , and the cost of this pro cessing is needed. Placing restrictions on the amoun t of data to b e searc hed is useful from the viewp oin t of the pro- cessing sp eed, esp ecially when retrieving a h uge amoun t of data. Moreo v er, the use of traditional information retriev al tec hnology is also b ene�cial. Ho w ev er, there is a metho d of whereb y the infor- mation extraction result can b e put in the index b eforehand. In this metho d, if the information ex- traction mo dule is imp erfect, the information ex- traction pro cessing for all data to b e indexed m ust b e done after the mo dule is corrected. Therefore, w e adopted this metho d of initial searc h. Initial searc h accuracy b y di�erence of index W e analyzed the initial searc h ranking that sho w ho w man y do cumen t had the correct answ er in the do cumen t top-rank ed b y the TREC-9 QA question and dataset. In this analysis, w e used the TREC-9 QA judgmen t �le pro vided b y NIST, the top 1000 rank ed do cumen t results rank ed b y the A T&T v er- sion of SMAR T pro vided b y NIST, and our ini- tial searc h results that w ere used for our submitted systems. W e in v estigated the highest rank ed do c- umen t that included the correct answ er, outputted b y eac h system’s initial searc h for eac h TREC-9 QA question. High precision is required in a QA retriev al, esp ecially so in the rules of the TREC QA (it is not required that a system output all the correct answ er phrases in a do cumen t). In ad- dition, this analysis b ecomes the indicator of the threshold decision for ho w man y top-rank ed do cu- men ts should b e used to obtain the highest accu- racy . The initial searc h retriev al results of our sys- tem and the SMAR T system w ere examined and the highest ranking, whic h con tained the correct answ er for eac h question, w ere examined. T able 2 sho ws the n um b er of the question at the high- est rank that included the correct answ er for 682 TREC-9 QA topics. Here, the p ercen tage sho ws the accum ulation ratio of a ranking. W e prepared an index of b oth the unit of the do cumen t and for eac h paragraph so as to p er- form a comparison. NTTD-D means b y do cumen t index and NTTD-P means paragraph index. In NTTD-D, the do cumen t of 48.2%, 67.7%, 75.7%, and 80.5% con tained the correct answ er of a ques- tion at the rankings of 1,3,5, and 10. Ev en for rank 5, the rising degree of the accum ulation ratio w as high but the rising gro wth w as lo w er at the lo w er ranking. The tendency of SMAR T w as also simi- lar. Moreo v er, the retriev al accuracy of do cumen t index (NTTD-D) w as b etter than that of the para-

Highest rank SMAR T NTTD-D NTTD-P #Q #Q #Q 1 287 (42.1%) 329 (48.2%) 279 (40.9%) 2 63 (51.3%) 83 (60.4%) 90 (54.1%) 3 39 (57.0%) 50 (67.7%) 45 (60.7%) 4 33 (61.9%) 39 (73.5%) 16 (63.0%) 5 33 (66.7%) 15 (75.7%) 29 (67.3%) 6 19 (69.5%) 6 (76.5%) 13 (69.2%) 7 10 (71.0%) 11 (78.2%) 10 (70.7%) 8 7 (72.0%) 6 (79.0%) 7 (71.7%) 9 5 (72.7%) 6 (79.9%) 15 (73.9%) 10 3 (73.2%) 4 (80.5%) 11 (75.5%) 11-20 39 (78.9%) 31 (85.0%) 42 (81.7%) 21-30 21 (82.0%) 18 (87.7%) 21 (84.8%) 31-40 18 (84.6%) 11 (89.3%) 11 (86.4%) 41-50 10 (86.1%) 12 (91.1%) 9 (87.7%) 51-60 7 (87.1%) 6 (91.9%) 3 (88.1%) 61-70 4 (87.7%) 6 (92.8%) 6 (89.0%) 71-80 4 (88.3%) 3 (93.3%) 1 (89.1%) 81-90 3 (88.7%) 3 (93.7%) 2 (89.4%) 91-100 2 (89.0%) 1 (93.8%) 4 (90.0%) other 75 (100.0%) 42 (100.0%) 68 (100.0%) T able 2: Highest rank of initial searc h graph index (NTTD-P) in the comparison of the initial searc h. In our system, the parameter set- ting of the BM25 function for the do cumen t index did not c hange for paragraph index in the initial searc h. Therefore, it w as though t that this w as the reason for the decrease in accuracy for the para- graphs. Ho w ev er, w e did not do a detailed analysis. Moreo v er, it w ould ha v e b een necessary to analyze whether to or not the paragraph division w as done correctly . W e set the threshold, that is the n um b er of the do cumen t to b e used for pro cessing after ini- tial searc h, to 5 or less in our TREC-9 QA system, and the used do cumen t is v ery limited. 4 TREC-9 ev aluation result W e submitted four results in TREC-9 QA trac k; there are t w o results eac h for the 50-b yte answ er and 250-b yte answ er categories. NTTD9QAa1S and NTTD9QAa2S are run names for the 50-b yte category , and NTTD9QAa1L and NTTD9QAb1L are for the 250-b yte categories. The di�erence for eac h run are the index used and the n um b er of the top-rank ed do cumen t used for the detail pas- sage ranking in the initial searc h. As men tioned ab o v e, the sum do cumen t of m d , from the do cu- men t index, and m p , from the paragraph index, w ere used as candidate do cumen ts to do the detail passage ranking. The parameter w as m d = 3 and m p = 2 in NTTD9QAa1S and NTTD9QAa1L , m d = 5 and m p = 3 in NTTD9QAa2S , and m d = 3 and m p = 0 in NTTD9QAb1L (using only the do cumen t index and not the paragraph index). The other pro cessing w as the same for eac h run. T able 3 summarizes the ev aluation re- sults pro vided b y NIST for our system. The results sho w that our mean recipro cal rank (MRR), except NTTD9QAa1S , w as b etter than the a v erage of all participan ts. W e calculated the di�erence of MRR with NTTD9QAa2S and the a v erage for all par- ticipan ts in the 50-b yte category , and analyzed our system with ha ving large MRR di�erence, named

Run tag name Mean recipro cal Num. of answ ers found at rank X #Q #Q rank (MRR) 1st 2nd 3rd 4th 5th Not found Best � Med [Av erage MRR] NTTD9QAa1S 0.216 [0.218] 103 49 34 23 12 461 158 597 NTTD9QAa2S 0.231 [0.218] 108 61 24 26 24 439 161 599 NTTD9QAa1L 0.391 [0.350] 191 95 51 35 11 299 208 541 NTTD9QAb1L 0.381 [0.350] 195 79 40 26 29 313 212 534 T able 3: Our submitted TREC-9 QA runs T opic No. MRR of MRR of Di�erence Question NTTD9QAa2S Av erage 1 817 1.000 0.030 0.970 Boxing Day is c elebr ate d on what date? 2 633 1.000 0.061 0.939 How long do hermit cr abs live? 3 490 1.000 0.061 0.939 Wher e did guine a pigs originate? 4 541 1.000 0.061 0.939 What was the purp ose of the Manhattan pr oje ct? 5 779 1.000 0.080 0.920 Name the university of which Wo o dr ow Wilson was pr esident. 6 731 1.000 0.091 0.909 What amount of folic acid should an exp e ctant mother take daily? 7 383 1.000 0.098 0.902 What is the lar gest variety of c actus? 8 661 1.000 0.119 0.881 How much do es one ton of c ement c ost? 9 398 1.000 0.121 0.879 When is Boxing Day? 10 815 1.000 0.121 0.879 What is the date of Boxing Day? T able 4: Best results and questions as b est and w orst, sho wn in T ables 4 and 5. First, w e analyzed the answ er t yp e decision pro cedure. When our b est and w orst w ere com- pared, there w ere a lot of \ wher e " questions in the w orst. In the \ wher e " question (71 questions), NTTD9QAa2S w as 0.235 against the a v erage MRR of 0.314. The reason for this lo w p erfor- mance, determined b y a detailed analysis of the \ Wher e " question results w as that either the an- sw er t yp es CITY, COUNTR Y, or ST A TE w ere judged as a LOCA TION. LOCA TION is a more abstract answ er t yp e. Therefore, another feature extraction that can judge in detail and another answ er t yp e should b e added to our system. Ho w- ev er, as for 59 questions judged to b e answ er t yp e NUMBER, NTTD9QAa2S result w as excellen t; the MRR w as 0.260 vs. 0.201 for the a v erage MRR. Next, the initial searc h result w as analyzed. It w as apparen t that all top-rank ed do cumen ts of NTTD9QAa2S ’s initial searc h included the cor- rect answ er in the b est case. F or the w orst case, w e examined the 10 w orst questions and found only one question for whic h the initial searc h failed to giv e a do cumen t including the correct answ er a high ranking to do cumen t. This sho ws that our system failed in either the passage ranking or an- sw er generation steps. In the case of T opic No.614 \ Who wr ote the b o ok, "Huckleb erry Finn"? ", the correct answ ers are \ Samuel L anghorne Clemens " and \ Mark Twain ". The correct answ er w as in- cluded in a do cumen t of the second rank in an initial searc h of NTTD-D and of the �rst rank in NTTD-P . Ho w ev er, our system has a problem in that it is not able to extract the correct answ er phrase in the 50-b yte answ er category when the answ er app eared at a p osition a w a y a little. This reason is that our system emphatically determined the imp ortan t part of a passage using the app ear-

T opic No. MRR of MRR of Di�erence Question NTTD9QAa2S Av erage 1 474 0.000 0.717 -0.717 Who �rst br oke the sound b arrier? 2 859 0.000 0.606 -0.606 Wher e is R ider Col le ge? 3 614 0.000 0.602 -0.602 Who wr ote the b o ok, "Huckleb erry Finn"? 4 270 0.000 0.601 -0.601 Wher e is the Orino c o? 5 363 0.000 0.589 -0.589 What is the c apital of Haiti? 6 698 0.000 0.588 -0.588 Wher e is Ocho R ios? 7 495 0.000 0.579 -0.579 When did A ldous Huxley write, "Br ave New World"? 8 727 0.000 0.578 -0.578 Wher e is Pr o cter & Gamble b ase d in the U.S.? 9 440 0.000 0.574 -0.574 Wher e was Po e b orn? 10 378 0.000 0.573 -0.573 Who is the emp er or of Jap an? T able 5: W orst results and questions ance densit y of the query term. Another problem of our system is that a correct answ er cannot b e consisten tly acquired; the phrase b efore and b e- hind that is o ccasionally extracted. Th us, it w as necessary to use linguistic information that cans more detailed extraction in the answ er generation part in restricted length. 5 Summary W e describ ed our TREC-9 QA pro cessing system and discussed the result of our exp erimen tal re- triev al searc hes. It w as determined from an analy- sis of the data that the results of our initial searc h w ere roughly excellen t result. Ho w ev er, w e found that ev en if an initial searc h is successful, the correct answ er could not alw a ys b e correctly ex- tracted. Our results suggested that the correct answ er could b e extracted roughly b y a traditional information retriev al tec hnique in the QA retriev al, but that natural language pro cessing and the in- formation extraction pro cessing are indisp ensable for a complete extraction. W e will examine the ap- plication of linguistic pro cessing and information extraction to a QA retriev al tec hnique using a k ey phrase within the question sen tence in the future. References [1] 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 Pr o c. of the Seventh T ext REtrieval Confer enc e (TREC-7) , NIST Sp ecial Publication 500-242, pp.253 - 264, 1999. [2] T. T ak aki, NTT D A T A: Ov erview of system approac h at TREC-8 ad ho c and question an- sw ering, in Pr o c. of the Eighth T ext REtrieval Confer enc e (TREC-8) , NIST Sp ecial Publica- tion 500-246, pp.523 - 530, 2000. [3] E. V o orhees, The TREC-8 Question Answ er- ing T rac k Rep ort, in Pr o c. of the Eighth T ext REtrieval Confer enc e (TREC-8) , NIST Sp ecial Publication 500-246, pp.77-82, 2000.