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Similarity Measure for Text Classification Based on Feature Subjection Degree
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Abstract It is a fashionable method to do text classification based on similarity. Algorithm similarity measure for text
classification based on feature subjection degree (SMTCFSD) aims at measuring similarity of documents through sub-
jection relationship between feature words and documents. Algorithm SMTCFSD divides words into total subjection
word sets, partial subjection word sets and none subjection word sets based on the subjection relationship, and defines
subjection function based on three subjection word sets. Total subjection word sets subject to two documents,and sub-
jection degree will decrease when the differences between two total subjection words increase. The words that only be-
long to one of the two documents are subsumed into partial subjection word sets, in which subjection degree is a definite
value. Subjection degree of none subjection word sets is zero, because the words subject to neither of two documents.
Total subjection relationship is more important than partial subjection relationship for similarity measure. Due to word
sets of documents in the same category is similar to each other, while the ones in different categories have great distinc-
tion, classification accuracy will be promoted obviously based on different values of feature words, which are decided by
subjection degree. Algorithm SMTCFSD is superior to the widely used similarity measure methods through experimen-
tal results on data sets from Reuters-21578 and 20-Newsgroups.
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B ocy + docy . . . .
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TR 4 20-Newsgroups F1 Reuters-21578 |, I S;}Z;ZD 22 3; ZZ Zi;g? ;z Zg ;g
KNN B E R, K 498 1,3,5,7,9,11, #& I Euclidean  75.80  79.68/75.13  77.34
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Euclidean 75. 58 77.30/72. 38 74.76
comp Vs rec
Jaccard 80. 14 81.91/76.76 79. 25
Cosine 78. 49 80. 09/75. 13 77.53
SMTCFSD 75. 95 76.32/74. 61 75. 46
. Euclidean 66. 44 66. 44/64. 63 65. 62
comp Vs sel Jaccard 70,70  71.07/68.93  69.98
Cosine 69. 96 69. 27/67.13 68. 18
SMTCFSD 95. 09 96. 82/94. 32 95. 55
Euclidean 83. 20 85. 75/82. 87 84, 29
comp vs talk
Jaccard 88. 02 90.23/87. 44  88.81
Cosine 86. 10 88.44/85. 63 87.01
SMTCFSD 73.91 76.22/69. 75 72.84
. Euclidean 65. 86 67.15/62. 52 64,75
rec vs sci
Jaccard 70. 54 71.94/67. 65 69. 73
Cosine 68. 48 69. 56/66. 05 67.76
SMTCFSD 81. 80 85. 28/80. 84 83.00
Euclidean 72.98 76.56/73. 28 74, 88
rec vs talk
Jaccard 77.51 80.91/77.31 79.07
Cosine 75.19 78.97/74.79 76. 82
SMTCFSD 74.79 78.55/74. 30 76. 37
. Euclidean 65. 29 69. 20/66. 10 67. 61
sci vs talk
Jaccard 70.76 74.47/71.01 72.70
Cosine 68. 03 71. 83/68. 55 70. 15
SMTCFSD 81.61 83.76/80. 01 81.84
Euclid 71. 56 73.77/70. 30 71. 86
ET uclidean
Jaccard 76. 28 78.42/74. 85 76. 59
Cosine 74. 38 76.36/72. 88 74.58
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HI R AT 4, 2645 F28h SMTCFSD 4y 2t sE ¥+ B
R 2R AN S S RIEE B k. WEFIE 5 H, A
BT PERESLAF ) Jaceard J7 %, SMTCFSD 3R X 45 F 15 £
FrikAt, Ace PR . F, BEREE A MEH 5. 77%,6. 07%/
5.06%,5. 54 %6 ; 5K Fil MI 44 368 7 ¥5 B, Ace PR . Fy JE
BEABIE M 5. 33%,5. 34%/5.16%,5. 25%,

F3IME 4T BT A EIEE Reuters-21578
SMTCFSD % i 55 25 AR BE J B SR T X 0 MIL AR ik
BB KRR X s R, m R AT, {UE T2
crude ' Jaccard e F X FrEEH AN K HERESE F SMTCFSD, iX
R T crude & H AR i) 35 3R B T H A 3 1 i JE Bk S
B, B T B2 K SMTCFSD = i i #. B 6 2 4b,
SMTCFSD {43 Z5 RIS T BRI 32 R F 1 22 B0 AR (DL P B
BH %, WEFHES W, 868K Jaceard,
SMTCFSD R X* #54E #E % )7 ¥ 6, Ace PR {4, Fy BEREH
SrAEH 1.949%6,9. 82%/8. 99%,9. 3996 ; % F MI AR 1%
FRt, Acc, PR . F, EEMEASMNE B 1.2%, 6.49%/
8.47%,7.63%.,

# 3 7F Reuters-21578 $i 4+ SMTCFSD 5 ¥ 5 22 i AH {pl i B
BEYR A X AR ST B 0 4 2 M R/ %

Reuters-21578

Data Sets Model Acc PR 1

SMTCFSD  91.94  83.83/81.83  82.82

Euclidean 79.97 58.01/56. 62 57.31

acd Jaccard  88.67  77.56/73.52  75.49

Cosine  87.03  74.32/69.30 7172

SMTCFSD  94.25  50.31/47.40 48,81

rude Euclidean  92.95  38.82/38.15  38.48

Jaccard ~ 95.12  58.82/52.02  55.21

Cosine 94.48  52.60/46.82  49.54

SMTCFSD  89.67  88.13/85.53  86. 81

Euclidean  75.43  69.47/68.12  69.79

earm Jaccard  83.99  83.43/74.52  78.72

Cosine  83.38  82.52/73.84  77.94

SMTCFSD  93.85  74.58/66.87  70.51

. Euclidean  89.60  52.90/49.85 51,33

gram Jaccard  92.91  68.59/65.05 66,77

Cosine 92.44  66.14/64.13  65.12

SMTCFSD  95.19  49.64/47.55  48.57

) Euclidean  93.25  29.08/28.67  28.87
interest

Jaccard 93. 65 32.56/30. 77 31. 65

Cosine 93.55  31.34/29.37  30.32

SMTCFSD  94.52  62.69/58.60  60.58

Euclidean  91.34  39.11/36.74  37.89

froney Jaccard  92.28  46.33/46.98  46.65

Cosine 9194  43.81/42.79  43.29

SMTCFSD  97.26  52.56/47.67  50.00

o Euclidean  95.75  25.88/25.58  25.73

Jaccard 96,12  32.14/3L.40 3177

Cosine 96.09  30.38/27.91  29.09

SMTCFSD  95.32  51.94/45.89  48.73

e Euclidean  93.11  29.17/28.77  28.97

Jaccard  93.75  35.66/34.93  35.29

Cosine 93.35  31.47/30.82 3114

SMTCFSD  94.00  64.21/60.14  62. 11

. Euclidean  88.93  42.81/41.56  42.18

Jaccard 92. 06 54.39/51. 15 52.72
Cosine 91.53 51.57/48.12 49. 79

# 4 7E Reuters-21578 $iiifE _F SMTCFSD & ¥: 5 2 A L 1 B
BE YR MI RS TT: r2K/8/ %
Reuters-21578

Data Sets Model Acc PR F1
SMTCFSD  88.30  76.32/73.52  74.86
Euclidean  77.10  51.84/49.58 5071
ad Jaccard  87.23 T4 26/70.70  72.44
Cosine 85.22  69.82/66.48  68.11
SMTCFSD  94.52  52.83/48.55  50.60
Euclidean  91.94  30,00/29.48  29.74
crude
Jaccard  93.92  A7.13/42.77  44.84
Cosine 93.41  42.59/39.88  41.19
SMTCFSD  6.86  84.49/82.00  83.23
Euclidean 72,52  66.11/63.33  64.69
cam Jaccard 84.19  84.23/74.10  78.84
Cosine 82.58  80.42/74.26  77.22
SMTCFSD  93.75  72.90/68.69  70.73
) Euclidean  86.26  37.35/36.79  37.07
gamn Jaccard 92,11  66.20/57.75  61.69
Cosine 90.77  58.63/54.71  56.60
SMTCFSD  94.62  43.57/42.66  43.11
i Euclidean  93.18  28.37/27.97  28.17
interest
Jaccard  93.98  34.45/28.67  31.30
Cosine 93.28  28.99/27.97  28.47
SMTCFSD  93.35  53.81/52.56  53.18
Euclidean 91. 54 40, 95/40. 00 40. 47
mmoney Jaccard 9184  42.93/40.93 41,91
Cosine 91.64  41.63/40.47  41.04
SMTCFSD  96.76  42.86/38.37  40.49
o Euclidean  95.89  28.24/27.91  28.07
Jaccard 96,19  33.33/32.56 32,94
Cosine 96.32  34.62/31.40  32.93
SMTCFSD  94.55  44.06/43.15  43.60
ade Euclidean  93.21  30.07/29.45  29.76
Jaccard  93.68  34.97/34.25 3461
Cosine 93.25  30.56/30.14  30.35
SMTCFSD  92.84  58.68/56.19  57.49
- Euclidean 8771  39.11/38.06  38.58

Jaccard 91. 64 52.19/47.72 49. 86
Cosine 90. 81 48.41/45. 66 46. 99

6.4.2.2 PR #h#%
3 A 4 HEHEE 20-Newsgroups _F i) PR £k,
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L
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g 081
@ v SMTCFSD
£ 075
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A 07 .
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065
06
055

e Euclidean
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Recall

B3 7ERdEgE 20-Newsgroups b X FF#E#E 77 8: il F SMTCFSD
L B 5 28 SO R B TR PR N 1
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smepgenen Euiclidean

0 01 02 03 04 05 06 07 08 09 1
Recall

K4 7EBARESE 20-Newsgroups | MIAFE &S 7 2T SMTCFSD
Bkt 52 MM E R B BT PR i3
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& 5 FE 6 FEHIEEE Reuters-21578 i PR #iZk. H
EmE, e T HMAEXEFLRMLUEERE N SEFE,
SMTCFSD 4328 J5 ;i 43 J 30U R A B s
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08
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05 4 g Jaccard

Precision

04 e Cosine

smadgee Euclidean

03
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Recall

5 7E Reuters-21578 $ifE b ¥ HHE#EE R I T SMTCFSD
vk 5 2 SRR R B0 A 9 PR Rt e
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06 358 e SMTCFSD
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Precision
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04 1

03 X A\%

02
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Recall

K 6 7E Reuters-21578 $uifE4E F MI A F i FE ¥ T SMTCFSD
Bkat 52U RN E BB BT PR #iZ % b
6.4.3 HEFHEFHG S EHRILEK
HRT 6T XA EIR ARG . SCRI7 T
BB T R 1] SCAR A2 RN DL ST A DA e
¥ MD A1 MDY, (& FEARHRARAE N 28 50 1 X 43 7 34645 40 il
PEHE, LUEAT SCAC Ay 6. SCRRCSTHR M T B T 2qiiiy ScAk
Sy PPT %7 vk 24 4% PDF #5552 3 , A 2 KRG 4
B BhHEAT Ay 3. ACK SMTCESD 55 Fik 3 R g 4938
Fr kAN H, X LS SR AP 7 AN 8 R, T XA Ak
Tk B4 35 Y A R A A A 119 3 58 51 Bl g 5 M [ 10,
2000,

o Euclidean

andpe SMTCFSD
. —a— MD

03 s MD-X2

02 Wy o PPT

Accuracy
1< <
=
N

10 100 1000
Number of features

B 7 7EBHREEE 20-Newsgroups | SMTCFSD &k 5 3 f
BRI B AT R L

.95 A/,,,n..' e RO N
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K8 TEEESE Reuters-21578 F SMTCFSD &5 3 #f
BRI/ HAET AT 1

MEHRTLLE ), A BT A e B 3 £, & 207 B
WA B EIR R . B 7 AAESIESE 20-Newsgroups b
SMTCFSD &% 5 3 #3743 28 B ¥ 199 43 28 o 0 B % 1,
SMTCFSD Bk AR W R R T4 3 Mok, 3t H
SMTCFSD S FERT 200 AL AT B 6B IR1S 5 40 K 5 k&
MD I MD-X 3R 1000 AR HHE MRt s B 8 R 2E
PE4E Reuters-21578 | SMTCFSD & ¥k 5 3 fhir KB ¥
SPMETRFNT L, X BT B E S H 3 £ R, SMTCFSD B ik 5
FHh 3 43T S U R AL, /B SMTCFSD B ik 1
B R e E BBt oAyt B3 T At 3 Ry s,
AT U8 BA 24 BT 6 RRAE 2 B 32 FRET , 22 T4 -5 S04 1R B AR ]
RIBXRW T AFNE, 7T AE AT 5 208 .

2% BBk, SMTCFSD 55 1k B FAAE 5 SCR B SR8 BE X
FRAEHEAT R 43 FINAR , B A5 R 42 5 28 ) IRl 1 s B8 S R
T, B3R At RE.

6.4.4 BATHE

SMTCFSD 535 BRI 2 248 28 O(mn) , Hovh, FEAEALER
TR R & 24 BE R OGm) , SCRYARRLUBE 38 149 Bt 1) 4R 2% BE
HOMm) 5335778 MD,MD-X [ [ 22 OCmn) , PPT
B EME R OG?), LEALMEERE Y Eucli-
dean, Jaccard F11 Cosine B8 Z 24K O(mn) . T Eu-
clidean B BEENEM— KN, T Jaccard F1 Cosine F 2
8 3 WL, It Jaccard F1 Cosine F)SF- 343247 s} 8] b Eu-
clidean £ T 3T 3 4%, SMTCFSD & #: #3247 At 8] lb Euclidean
£ZTY 24,

GRIE PHEREE—ERE LEE T RO R A
[ 288 SCRS ARRAE TRV SR A AL BE 35 » S 28 SO Z ) AR AE TR R 22 7
BE. BT MNEARZEG R R, 3R I B TR R
JBERSCARS B E R ., ETRIE S SORRE X
R PAFIETRIEE R 40 2 SRR 1) 4E SRR 17 4B o R g in)
£, L TFRBETFHRE M ERBRERBTE—H
SCRY I D SRR T AR AE AN 2 SO R BB XA B . RISy
[8) 43R BB L , IR B BB , ELARBLRE AR il SOk i)
LR RIEANE AL ; AR RRERIEE L, 2RE
WiERD, &R eRBRENENEFRIAE. H
W, SCRY AR BE 23 B S8 J 1)1 2 E O3 22 T FAAIK, 2 B
SRR ENZE R KRR, H ik, SMTCFSD %14 &
SCRYAEBLBE B AR R 4315 58 I A 3, REAS A AR T 02 kR

A Ja I TAERE 3 AR5 — 0l A A U B A 1Y
FRAEBEHE T ik 5 B T HRRAE 5 SCRY 18] 9 56 28 X RRAIE 1) 1547 X 1]
ks, 238 F§ F SMTCFSD £ £, A T 58 7 250 ih X 43 3C
RYEH, BRI EHME .
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