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Method for Extracting Strongly Negative Data Set
by Improved 1-DNF Algorithm
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(College of Computer Science and Technology Engineering, Jilin University, Key Laboratory of Symbolic Computation and Knowledge

Abstract

Engineering of Ministry of Education, Changchun 130012)

Extracting initial strongly negative data set from positive data and unlabeled data is a base for constructing a PU-oriented text

classifier by two stage frame method. The limitations in the 1-DNF algorithm for getting initial strongly negative data set are described. An improved

1-DNF algorithm is proposed. The experiment result demonstrates the number of initial strongly negative examples got from positive data and

unlabeled data is increased greatly, compared with original 1-DNF algorithm. The convergence speed of algorithm is accelerated, and the precision

of the classifier is raised.
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for(i =1,i <=n,i++)
if (freq(x,,P)/|P| > freq(x;,U)/U| & & freq(x;,P)/|P| > 1%)
PF = PF U {x;}
RN = NULL
for ( deU)

if (Vx; € PF & & freq(x;,d) ==0)
RN = RN U {d}
U=U-{d}
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One-Class SVM ~ 1® 3 ( )

1 1-DNF 1-DNF SVM )
Acq Corn Crude Earn Grain Interest | Money Ship Trade wheat 4
UN 792.4 802.2 480.2 787.0 890.8 1250.0 1308.6 | 1356.4 | 383.4 975.6 cec >3
0/ — 0,
1%=10% ERR(%) 0.98 0.00 0.22 0.26 0.00 0.11 0.00 0.33 0.00 0.00 4 ALL
A%=20% UN 1003.8 | 1343.0 1189.6 12004 | 15704 2185.2 2087.2 121282 | 1034.2 1791.0 A%
ERR(%) 2.52 0.00 0.63 0.66 0.91 2.88 2.67 2.28 0.44 0.00
2%=30% UN 11154 | 1577.8 | 1296.6 | 1689.0 | 1660.0 2267.6 | 22452 [2600.8] 1164.6 | 2017.0 4
"V ERR(%) | 4.07 0.00 0.63 3.22 0.91 332 519 | 451 0.90 0.00 1-DNF
N%=40% UN 1151.8 | 1731.4 | 1678.8 | 1706.8 | 2523.6 2330.6 | 2393.0 |2680.8| 1305.8 | 2562.0
’ ° ERR(%) 4.51 0.48 0.63 3.35 2.26 3.32 7.83 12.50 3.24 0.25
2%=50% UN 1603.0 | 2570.4 | 2599.8 [ 2622.8 | 2535.0 2356.8 | 2491.6 [2683.2 | 1813.8 | 2568.2
ERR(%) | 677 | 048 | 453 | 560 | 7.5 15 993 | 13.10 | 358 | 025 1-DNF PEBL
2%=60% UN 2593.6 | 2586.4 | 2601.6 | 2636.6 | 2557.8 2392.2 | 2560.8 [2683.2] 2635.8 | 2589.0 1.32
"V ERR(%) | 937 2.64 6.34 591 19.10 4.67 13.18 | 13.10 | 3.58 0.25 :
2%=T0% UN 2593.6 | 2619.6 | 2601.6 | 4198.8 | 2557.8 24784 | 2629.8 |2683.2| 26358 | 2617.2
’ ° ERR(%) 9.37 16.91 6.34 15.93 19.10 7.31 17.18 13.10 3.58 0.25
2%=80% UN 2593.6 | 5844.6 | 2601.6 | 5023.2 | 6314.0 5482.6 | 2629.8 [2683.2] 26358 | 2617.2
TV TERR(%) | 937 | 8575 | 6.34 | 100.00 | 100.00 | 7023 | 17.18 | 13.10 | 3.58 | 025 1 Denis F. PAC Learn ing from Positive
2%=90% UN 45432 | 66524 | 6246.4 | 5023.2 | 6314.0 6622.2 | 6481.2 [6755.0 | 5517.2 | 6476.2 s . .
""" I'ERR(%) | 64.14 | 100.00 | 10.13 100.00 | 100.00 | 100.00 [ 100.00 [ 100.00 [ 6.52 1.50 Statistical Queries[C]//Proceedings of
. UN 161.0 203.4 116.6 269.6 128.0 299.0 269.6 324.4 70.8 200.2 th .
IDNF I eRR@m [ 0.00 0.00 0.00 0.02 0.00 0.00 0.00 | 033 | 0.00 0.00 the 9 International Conference on
2 UN ERR) ) Algorithmic Learning Theory, Otzen-
1-DNF 10% 20% 30% 40% 50% 60% 70% 80% 90% hausen, Germany. 1998-10.
UN 204.26 902.66 15553 1763.4 2006.46 | 2384.46 25837 2761.58 | 3842.56 6063.1 2 Liu B, Lee W S, Yu P. Partially
ERR(%) 0.035 0.19 1.299 2.275 3.837 5.635 7.814 10.907 40.58 68.229 . L .
Supervised Classification of Text
3WVC PEBL OCS ] N
Acq Corn | Crude Earn Grain | Interest | Money Ship Trade | Wheat ALL Documents[C]//Proceedings of the 9
(k(%\l\’:\;co%) 0.9648 | 0.7346 | 0.8891 | 09813 | 09416 | 0.8528 [ 0.8856 | 0.8067 | 0.8836 | 0.7971 | 0.873 72 International Conference on Machine
PEBL 0.9538 |1 0.7214 | 0.8564 | 0.9799 | 0.9083 | 0.8390 [ 0.868 6 0.7749 10.8633 [ 0.7880 | 0.85538 Leaming, Sydney’ Australia. 2002-07:
0CS 0.7082 | 0.427 1 [ 0.6766 | 0.914 0.6641 ] 0.713 1 0.718 0.422 0.6945 0.521 0.645 86 387-394
4WVC PEBL SVM ) ’ ) ] o
Acq Corn Crude Earn Grain Interest Money Ship Trade Wheat ALL 3 Liu B, Dai Y, Li X. Building Text
(WW—\Q(:)O/) 88 | 62 7.6 7.2 6.6 6.6 10.4 6.8 6.6 7.0 7.38 Classifiers Using Positive and Unla-
0. 0
PEBL 9.8 7.2 9.4 7.4 7.8 7.6 10.4 8.6 9.0 9.0 8.62 beled Examples[C]//Proceedings of the
PEBL PEBL 0Cs 3" [EEE International Conference on Data Mining, Florida, USA.
2003-11: 179-188.
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