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Wikipedia Category Graph Analysis for Document Classification Using Naive Bayes
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This paper describes a method to estimate P(c|t), the conditional probability of a class ¢ given a term ¢, by
analyzing the category structure of Wikipedia. Our method regards the category structure as a graph and formulates
the way to estimate the random walk probability without supervised data. Estimated probability then can be used
for document categorization by Naive Bayes. From the results of Web snippet categorization, we confirmed that
our method had potential to be competitive to the supervised Naive Bayes method.
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Business 60 1,200 10 300
Computers 60 1,200 10 300
Culture-Arts-Ent. 94 1,880 11 330
Education-Science 118 2,360 10 300
Engineering 11 220 5 150
Health 44 880 10 300
Politics-Society 60 1,200 10 300
Sports 56 1,120 10 300

X [ [ 10,060 2,280 |
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X, N&xvy7 (N=1,---,6) ECOMEHITIVICHIRT S
LHIp L, FBRIOEEE %K T Keyphraseness[Mihalcea 07]
DEBFEMELTT XA MOSEEIToT2. $£72, —KiE%E
EFE LTREECTH D WordNet # W= FiETlE, feEhT7 =
VIZETHRET A AL, RLEBAREROZW AT IV IC
S LTz, Zihud, WordNet Tid DAG #i&1C LY EfkIC B
AETARRNER SN TER Y, BMICHE AT TV 23U 5 Fik
NI ELHERET D7D THD. Hbilfib VD F A —T A XTI,
Mo—=vT%y hEHGEIT—X2E LCRIAL, EHTZ A=
x2  Wikipedia ® 77 2V 28T “Business” 1ZEIC [¥ &

WIHOERTHOWOLNTWD 2, i) OEKEZEET2HMT
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Ny MEEELSEE. ZRDLOTFETHE, 7% A BASICH
LCHEELT T DIEMAfTE Y X MEH & LTRT 729, 7
RS & U TR AL O@ARICMZ, EfEOHT 3V OIENLO
WO (MRR) =MW, MRR X, BT OX 27
OFHIEIE L LCE<HWLN, EfOBT IR THI
EhrEEEWRarnbExbns.
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JETHEFTETCND., Ry THEX—ADOFETIE, HDH—D2D
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LONRHELNT ENDND. Fh2, Ry TEPRELIRD L,
T LA EOATNCH L TOBOXEN BT 2 (“Culture”
X “Society”) DAaATNEL 725 T ENMEER>TND.
—J, METIETIE, BRMISGENEZSET IR, &
A =T XA XOHERT — % Plclt) & LTI — 5L RITHAIA
TeZ EMATREL R0, KEN OB EREICORNB->TnD &
EZEzbhb.
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I%, WordNet TIXEH4G, HMHGE, FiizbEVERL
TWRWZ &=, HihT IV BRI B TR Z R T
DTHDHZ LICHEKT D, EBE, ZDRA=~y MIHILT,
N> 7 OSPRICHIA T & 554108 WordNet IZ2< FEL T
W7o Tz, WordNet 1%, FEAIRIO EAL FAZEIMRIC K 0, HE
RERWEEART SV A= a VICHEATE AR, EF—X
(FFZT A PREWEES) I LT Y vy 712k 50817
ITITHFREN DN EEZLND.
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BAT 9 FIED, T X My 2 EMT —4% & LTHD
ThdEWVZD., ZORRENS, #ifiT—2 N+ HETE
RS, HAHVNIT ZETEVEBENER SN AWEAICE
WTIE, BEFEZHOET X FENIRBTHD Z &N
D%, Bz, Web BREBD A=~y &N DDA T 3
VT 52 LT, MBEFHREARLTIRTRTHLIRT T
Ur—a il L TEITHDL EEZLND.
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THAT L, FESEMICOBE LIZRERZ W T T X X N2 T 5
TFiEERE L. BERMIZIE, Wikipedia O H 550FHHE Y
TAVEWMD EXILT XL — I HEATH LITRY,
BRIt DA T Y e ~OFTBRIHERE Pct) ZHEHL, #ohi-
e P(clt) ZHWTHA —T XA R L B 3EGEEIT- T,
FHMEERIC LD, BT — 2 2B E LI WRE TR, Hih
HOVDOTA—TRAXLE L THoEWEELERLTED
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# 2. #E#E () & MRR (F)

’ HEEA T Y ‘ Bus. ‘ Comp. ‘ Cult. ‘ Sci. ‘ Eng. ‘ Heal. ‘ Pol. ‘ Spo. H All ‘
B0 FA—T AKX
40 (10,060) 0.787 | 0.837 | 0.879 | 0.853 | 0.773 | 0.830 | 0.700 | 0.883 0.821
1/2 (5,030) 0.727 | 0.760 | 0.836 | 0.760 | 0.640 | 0.780 | 0.660 | 0.857 0.761
1/5 (2,012) 0.720 | 0.777 | 0.785 | 0.760 | 0.700 | 0.780 | 0.563 | 0.817 0.741
1/10 (1,006) 0.623 | 0.653 | 0.752 | 0.743 | 0.620 | 0.697 | 0.520 | 0.793 0.680
1/20 (503) 0.600 0.657 0.621 | 0.740 | 0.593 | 0.627 | 0.330 | 0.730 0.614
1/50 (201) 0.537 | 0.427 | 0.482 | 0.583 | 0.027 | 0.563 | 0.327 | 0.623 0.474
1/100 (100) 0.527 | 0.370 | 0.376 | 0.663 | 0.033 | 0.580 | 0.160 | 0.447 0.418
WordNet 0.417 | 0.240 | 0.200 | 0.217 | 0.033 | 0.100 | 0.027 | 0.553 0.236
Wikipedia
1Ay 0.363 | 0.273 | 0.358 | 0.183 | 0.080 | 0.193 | 0.283 | 0.177 0.263
2Ky 0.627 | 0.457 | 0.545 | 0.350 | 0.047 | 0.197 | 0.507 | 0.580 0.412
3R 0.703 0.723 0.685 | 0.520 | 0.120 | 0.500 | 0.610 | 0.667 0.594
4Ky 0.563 | 0.727 | 0.791 | 0.437 | 0.047 | 0.267 | 0.797 | 0.613 0.522
5487 0.303 | 0.610 | 0.879 | 0.410 | 0.013 | 0.097 | 0.873 | 0.337 0.436
6Ky 0.140 | 0.427 | 0.842 | 0.397 | 0.000 | 0.013 | 0.950 | 0.173 0.349
TETIE (MR RFEROSME) | 0.737 | 0.837 | 0.658 | 0.630 | 0.547 | 0.713 | 0.513 | 0.797 || 0.687
’ HEHT Y ‘ Bus. ‘ Comp. ‘ Cult. ‘ Sci. ‘ Eng. ‘ Heal. ‘ Pol. ‘ Spo. H All ‘
B0 F A —T AKX
426 (10,060) 0.867 | 0.909 | 0.926 | 0.915 | 0.861 | 0.895 | 0.825 | 0.925 0.893
1/2 (5,030) 0.827 | 0.858 | 0.895 | 0.849 | 0.788 | 0.863 | 0.792 | 0.906 0.852
1/5 (2,012) 0.825 | 0.868 | 0.858 | 0.853 | 0.815 | 0.849 | 0.718 | 0.874 0.834
1/10 (1,006) 0.743 | 0.787 | 0.839 | 0.837 | 0.747 | 0.790 | 0.675 | 0.857 0.788
1/20 (503) 0.726 0.786 0.746 | 0.841 | 0.727 | 0.739 | 0.519 | 0.810 0.738
1/50 (201) 0.673 0.590 0.657 | 0.734 | 0.295 | 0.694 | 0.537 | 0.745 0.637
1/100 (100) 0.662 | 0.551 0.578 | 0.791 | 0.280 | 0.699 | 0.365 | 0.619 0.587
WordNet 0.452 | 0.263 | 0.221 | 0.268 | 0.037 | 0.108 | 0.047 | 0.608 0.264
Wikipedia
1Ay 0.418 | 0.300 | 0.391 | 0.201 | 0.090 | 0.207 | 0.301 | 0.180 0.274
2Ky 0.715 | 0.541 0.577 | 0.438 | 0.081 | 0.288 | 0.585 | 0.629 0.509
3Ry 0.812 0.817 0.777 | 0.660 | 0.257 | 0.637 | 0.760 | 0.729 0.710
4Ky 0.729 | 0.813 | 0.889 | 0.644 | 0.237 | 0.492 | 0.888 | 0.743 0.711
58w 0.573 | 0.731 0.936 | 0.638 | 0.221 | 0.398 | 0.935 | 0.572 0.656
6Ky 0.473 | 0.586 | 0.917 | 0.634 | 0.211 | 0.320 | 0.974 | 0.429 0.596
RRTE (MR RFEROHH) 0.827 | 0.889 | 0.785 | 0.782 | 0.698 | 0.779 | 0.722 | 0.862 || 0.799
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