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[Abstract]

The text ranking algorithm is a representative method for keyword extraction, and its importance is
emphasized highly. In this paper, we compare the performance of recent research and experiments with
TF-IDF, SMART, INQUERY and CCA algorithms, which are used in text ranking algorithm.. After
explaining each algorithm, we compare the performance of each algorithm based on the data collected
from news and Twitter. Experimental results show that all of four algorithms can extract specific words
from news data equally. However, in the case of Twitter, CCA has the best performance to extract
specific words, and INQUERY shows the worst performance. We also analyze the accuracy of the
algorithm through six comparison metrics. The experimental results present that CCA shows the best
accuracy in the news data. In case of Twitter, TF-IDF and CCA show similar performance and

demonstrate good performance.
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I. Introduction
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II. Algorithms

1. TF-IDF
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Table 1. CCA Algorithm Formula
ID Equation
25()1 tf
17 1+1og(tf)
0.5+tf
25()3
maxtf
; 1+1og(tf)
04 PRI T
1+1loglavg tf)
(ky+1) xtf
tos —
(k, ((1=0) +bxdl/avgdl) +dl) +tf
N
tog log(d_f+ 1)
N—df+05
t - v 7
o7 log( 05 )
N—d
tos log( dff)
o N+0.5
t()f) s df
logN+1
1
ty i 9
i:()wj7
iy dl

o] Aojglct. of7]4 TP
= g oIS BRIE A 8 E9IE Holele] 20
B, TNS WAIsA] ke oMlESt BRlo] gle ha U

S91F Holefel ol PP et g2 olg)
o= RA 9 Y golejo] Solch FNS WAl of
WlEe} Tato] gl kA 2 ESJE dlolElo) 22 oot

C}. TP9F TN&
topic'o]tt.

‘positive topic', FP2} FN-& 'negative

Table 2. Statistics of the data set

(Average value from 2018.08.01. - 2018.08.15.)
Data Set News Tweets
Total Data 1,982 5,084
Terms 55,229 51,107
Bytes 732,826 1,062,958
Jniave 9,526 11,689




Performance Evaluations of Text Ranking Algorithms

127
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Fig. 1. Rand Statistic Result Graph — News
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Fig. 2. FM index Result Graph — News
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Fig. 3. Jaccard coefficient Result Graph — News
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Fig. 4. F-measure Result Graph — News
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Fig. 7. Rand Statistic Result Graph — Twitter Fig. 10. F-measure Result Graph — Twitter
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Fig. 9. Jaccard coefficient Result Graph — Twitter Fig. 12. Relative Risk Result Graph — Twitter
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Table 3. Ranking of specific words ('Z%¥') by period

TF-IDF SMART INQUERY CCA
news twitter news twitter news twitter news twitter
20180801 3 118 4 125 7 234 8 101
20180802 1 76 3 79 6 143 8 67
20180803 1 138 3 142 6 290 8 108
20180804 1 312 2 327 6 601 8 277
20180805 1 145 2 160 5 368 9 107
20180806 2 117 3 126 6 291 8 85
20180807 3 349 3 368 6 646 9 321
20180808 4 262 4 269 10 448 5 268
20180809 3 282 5 310 10 733 4 209
20180810 3 367 6 394 10 734 4 314
20180811 5 397 8 397 11 651 9 384
20180812 10 755 9 793 13 1426 9 692
20180813 4 399 6 417 11 785 4 355
20180814 11 289 9 315 17 570 8 262
20180815 14 558 13 593 18 1176 12 426

Table 4. Average value of the algorithm News data

Table 5. Average value of the algorithm Twitter data

NEWS TF-IDF | SMART | INQUERY CCA TWITTER | TF-IDF | SMART | INQUERY | CCA
Rand 0566 | 0557 0.535 0.762 Rand 0782 | 0563 0.546 0.805
statistic statistic
Jaccard 0232 | 0205 0.130 0.682 Jaccard 0720 | 0225 0.168 0.756
coefficient coefficient
FM index 0.373 0.807 0.230 0.807 FM index 0.836 0.366 0.287 0.859
0dds ratio 0.677 0.640 0.419 5.120 Odds ratio | 9.332 0.364 0.395 10.485
Relative risk | 0.790 0.756 0.551 1.66 Relative risk | 2.351 0.608 0.554 2.232
F-measure 0.186 0.169 0.115 0.403 F-measure 0.418 0.183 0.143 0.429
Rand statistic = TP+ IN (6) Rand statistic2 positive topici} negtive topicd} 2+
TP+ TN+ FP+FN o = sl 6 Ao A et
TP < & golg AP fAMIS &sk=dl AREEHOL
Jaccard coefficient = —5—m s (7). Jaccard coefficient= HJo]&] A1o] SAMIT} TS
A B TP @) Hlwohs 54T & 9o, ol ol A&es #AlsH
N TP+ FP + JTPLEN t}. FM index = Hlo]8] g {10 fAMdS 25t &
) TPx TN A 7]&0o]n, Odds Ratio= positive topic¥} negtive
Odds Ratio = ﬁ (9) . N
x topic 7Fe] HS UElY= Azo|cl  Relative risk
Relative Risk = e (10) & 5 ElolE A 2te] 2115 vigro 2 ATl Ajolg
o TP SAISIT. F-measure ZJH ZALZofo|A] AA FAE
Dice Index = 5 p oo Ny (1) & % #2] £7 458 24ster] Akt

IV. Result
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ERbE 218 18 4 910, kA Hlolel7t EgErr)
dolel Aol Hol o £ A & 4 ek

2oz T3 1-69F #4= LA Tolg 7]8] 2018
H 88 1¥9¥H 15Y71X]9] Rand statistic, Jaccard
coefficient, FM index, Odds Ratio, Relative Risk,
F-measureo] tfeh ¥i2]&0] Ants BojRt), e
oF mof|A ol & & QlR0] /A To]E 9] -9 CCAZY

e UTAES Uk BN 94d HEe wolEc
Odds Ratio?] %% CCA %u2}5e 71 &2 5.120 o]

¥OH, INQUERY+= 04192 7V w2 A58 HolH
106) ol’3e] Atol2 BTk CCAZ AlQlst The 37Hx]e]
E2 vt 258 B9, 2 5 TF-IDF7F 7P8
S Bt
opxjgto 2 I3 7-121F B52 EQJE tflojg 7|yke]
20184 89 14YH 15Y71X]9] Rand statistic, Jaccard
coefficient, FM index, Odds Ratio, Relative Risk,
F-measureo] tfeh ¢112]&0] Ants A&, EH
9] 749 CCA’} =+ Rand statistic® 0.805, Jaccard
coefficient2 0.756, FM index 0.859, Odds Ratio
10.485, Relative Riske 2.232, F-measure2 0.429 &
or, TF-IDF= H# Rand statistice 0.782, Jaccard
coefficient2 0.720, FM index2 0.836, Odds Ratio2
9.332, Relative Risk2 2.351 F-measure2 0.418=,
SMART, INQUERY ¥i12|&at vlwste] 245F 452
=29t
ATH O CCAE A% EYE Hlol RS04 7}
A oast o gaon] TF-IDF:= LA HCEH EQJE| 0]
A Y 2 dse 2ot o222 SMART INQUERY
ANFY 4L, A HolElold 54 Holxd e

=,

S

o
O
=

A
O o

A0 a0t EQJE HlolEol Z23 Wojo] nj2 A
o] Al ke e Ol & 4 ot

V. Conclusions

B} £5F S d|w
1101519Jr ELJE] tofe] R0

S 7§j; e Oon, TF-IDF= 724
ot EHEMW o E2 452 OE‘Ur &2 wA oA
7IYE 55 7140 Basdo] Es| £ met Hae
Y3 PTR)E F3 K402 A9ElD glon), K gL
RolollA 289 Zoln] 79| sHx} 3k,

REFERENCES

[1] B. Lott, “Survey of keyword extraction techniques,” UNM
Education, vol. 50, pp. 1-11, 2012.

[2] Y. K. Meena, A. Jain, and D. Gopalani, “Survey on graph and
cluster based approaches in multi-document text summarization,”
in International Conference on Recent Advances and Innovations
in Engineering (ICRAIE-2014), 2014, pp. 1-5.

[3] S. S. Sonawane and P. A. Kulkarni, “Graph based representation
and analysis of text document: A survey of techniques,”
International Journal of Computer Applications, vol. 96, no. 19,
2014.

[4] Ramos, “Using tf-idf to determine word relevance in document
queries,” in Proceedings of the first instructional conference on
machine learning, 2003, vol. 242, pp. 133-142.

[5] C. Buckley, G. Salton, J. Allan, and A. Singhal, “Automatic query
expansion using SMART: TREC 3,” NIST special publication sp,
pp. 69769, 1995.

[6] J. P. Callan, W. B. Croft, and S. M. Harding, “The INQUERY
retrieval system,” in Database and expert systems applications,
1992, pp. 78-83.

[7] H. M. de Almeida, M. A. Gongalves, M. Cristo, and P. Calado,
“A combined component approach for finding collection-adapted
ranking functions based on genetic programming,” in Proceedings
of the 30th annual international ACM SIGIR conference on
Research and development in information retrieval, 2007, pp. 399~
406.

[8] D. G. Fisher and P. Hoffman, “The adjusted Rand statistic: A



Performance Evaluations of Text Ranking Algorithms 131

SAS macro,” Psychometrika, vol. 53, no. 3, pp. 417423, 1988.

[9] S. Niwattanakul, J. Singthongchai, E. Naenudorn, and S. Wanapu,

“Using of Jaccard coefficient for keywords similarity,” in
Proceedings of the international multiconference of engineers and
computer scientists, 2013, vol. 1, pp. 380—38

[10] M. Halkidi, Y. Batistakis, and M. Vazirgiannis, “On clustering
validation techniques,” Journal of intelligent information systems,
vol. 17, no. 2-3, pp. 107-145, 2001.

[11] C. O. Schmidt and T. Kohlmann, “When to use the odds ratio
or the relative risk?,” International journal of public health, vol.
53, no. 3, pp. 165-167, 2008.

[12] J. Zhang and F. Y. Kai, “What’s the relative risk?: A method
of correcting the odds ratio in cohort studies of common
outcomes,” Jama, vol. 280, no. 19, pp. 1690-1691, 1998.

[13] Powers, David Martin. "Evaluation: from precision, recall and
F-measure to ROC, informedness, markedness and correlation."
(2011).

[14] Z. Yun-tao, G. Ling, and W. Yong-cheng, “An improved TF-IDF
approach for text classification,” Journal of Zhejiang
University-Science A, vol. 6, no. 1, pp. 49-55, 2005.

[15] T. Roelleke and J. Wang, “TF-IDF uncovered: a study of theories
and probabilities,” in Proceedings of the 31st annual international
ACM SIGIR conference on Research and development in
information retrieval, 2008, pp. 435-442.

[16] Guo, Jinghuan, et al. "Activity feature solving based on TF-IDF
for activity recognition in smart homes." Complexity 2019 (2019).

[17] Petrik, Juraj, and Daniela Chuda. "Twitter Feeds Profiling With
TE-IDF." CLEF. 2019.

[18] Kyi Ho Lee, Joon Ho Lee, Kyu Chul Lee., “Improving Retrieval
Effectiveness with Multiple Query Combination,” JOURNAL OF
THE KOREAN SOCIETY FOR LIBRARY AND
INFORMATION SCIENCE 31(3), 1997.9, 135-146(12 pages)

[19] C. Buckley, A. Singhal, M. Mitra, and G. Salton, “New retrieval
approaches using SMART: TREC 4,” in Proceedings of the
Fourth Text REtrieval Conference (TREC-4), 1995, pp. 25-48.

[20] Macdonald, Craig, Nicola Tonellotto, and Iadh Ounis. "Efficient
& effective selective query rewriting with efficiency predictions."
Proceedings of the 40th International ACM SIGIR Conference
on Research and Development in Information Retrieval. ACM,
2017.

[21] Raza, Muhammad Ahsan, et al. "A Taxonomy and Survey of
Semantic Approaches for Query Expansion." IEEE Access 7
(2019): 17823-17833.

[22] J. P. Callan, W. B. Croft, and J. Broglio, “TREC and TIPSTER
experiments with INQUERY,” Information Processing &
Management, vol. 31, no. 3, pp. 327-343, 1995.

[23] Nwesri, Abdusalam F. Ahmad, and Hasan AH Alyagoubi.
"Applying Arabic Stemming Using Query Expansion." 2015 26th
International Workshop on Database and Expert Systems

Applications (DEXA). IEEE, 2015.

[24] J. Allan, L. Ballesteros, J. P. Callan, W. B. Croft, and Z. Lu,
“Recent experiments with INQUERY,” in Proceedings of the 4th
Text Retrieval Conference, 1995, pp. 49-64.

[25] Daou, Hoda. "Detection of Sentiment Provoking Events in Social
Media." Proceedings of the 52nd Hawaii International Conference
on System Sciences. 2019.

[26] F. Asano, S. lkeda, M. Ogawa, H. Asoh, and N. Kitawaki,
“Combined approach of array processing and independent
component analysis for blind separation of acoustic signals,”
IEEE Transactions on Speech and Audio Processing, vol. 11,
no. 3, pp. 204-215, 2003.

[27] Baeza-Yates, Ricardo, et al. "An effective and efficient algorithm
for ranking web documents via genetic programming."
Proceedings of the 34th ACM/SIGAPP Symposium on Applied
Computing. ACM, 2019.

[28] Ferndndez, Alejandro Moreo, Andrea Esuli, and Fabrizio
Sebastiani. "Learning to Weight for Text Classification." IEEE
Transactions on Knowledge and Data Engineering (2018).

Authors

Myung-Hwi Kim received the B.S. degree in

computer science from Sangmyung University,

Im”ml Seoul, South Korea, in 2019, where he is
S currently pursuing the M.S. degree with the
ﬁ Department of Computer Science. His research

interests include machine learning and computer networks.

| !!I | from Korea Advanced Institute of Science and

y
\\$ Technology in 2002, and the Ph.D. degree
“ from North Carolina State University in 2009,
all in Computer Science. Dr. Jang joined the faculty member

of the of Media

University,

Beakcheol Jang received the B.S. degree from
Yonsei University in 2001, the M.S. degree

software at
in 2012. He is

assistant professor in the Department of Media Software,

department sangmyung

Seoul, Korea, currently an
Sangmyung Univerisy. He is interested in wireless networking
with an emphasis on ad hoc networking, wireless local area

networks, and mobile network technologies.



