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Document Classification of Text Data Using Bottleneck Distance of

Persistence Diagrams

YOUSEI FUJIYOSHI' YOSHIHISA SATO?

Abstract: With the advancement of information technology, the amount and variety of data that can be
collected have been rapidly increasing. Consequently, data analysis techniques capable of extracting useful
information from large-scale data are required to advance.Topological Data Analysis (TDA) is a method-
ology that analyzes the “shape” of data from a topological perspective.In this study, we investigate the
effectiveness of TDA for document classification by extracting features from textual data using topological
methods.We use a dialogue dataset consisting of six different topic themes and aim to correctly predict the
topic of unseen dialogue data. As a research procedure, we measure distances between sentences within a
document, construct persistence diagrams, and perform document classification using the bottleneck distance
between persistence diagrams.
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k| sIF,0 | SIF,1 | SIFTS1
TF-IDF
k=1 18.3 13.3 21.7
k=3 16.7 13.3 17.5
k=5 20.0 15.8 16.7
k=7 19.2 10.1 15.8
Sentence-BERT
k=1 16.7 22.5 21.7
k=3 | 20.8 19.2 20.0
k=5 18.3 19.2 15.0
k=T 20.8 16.7 19.2
‘Word2Vec
k=1 17.5 21.7 18.3
k=3 | 21.7 18.3 20.0
k=5 20.8 17.5 18.3
k=71 208 16.7 19.2




BIRLIEF RRRE
IPSJ SIG Technical Report

2 FEL Ry Z7HERER AN E L k-NN ZEORR (F
SRR %)

k | s1F,0 | SIF,1 | SIFTS,1
TF-IDF

k=1 15.8 16.7 14.2
k=3 13.3 15.0 14.2
k=5 13.3 13.3 20.8
k=17 12.5 15.0 18.3
Sentence-BERT

k=11 19.2 18.3 25.9
k=3 18.3 20.8 18.3
k=5 16.7 14.2 19.2
k=17 16.7 15.8 18.3
‘Word2Vec

k=1 21.7 13.3 13.3
k=3 19.2 18.3 15.0
k=5 19.2 20.0 17.5
k=17 20.8 17.5 16.7
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k | s1F,0 | SIF,1 | SIFTS,1
NS ViR
k=1 332 | 183 33.2
k=3 242 | 158 25.0
k=5]| 275 | 19.2 22.5
k=7 275 | 23.3 20.8

R4 FE2RKbrky ZHEEEE AL L B-NN BEORR (F5
ST %)

k | s1F0 | SIF,1 | SIFTS,1
NS iR

k=1 305 | 305 33.2
k=3 | 234 | 234 16.7
k=5 217 | 217 19.2
k=7 183 | 208 20.8
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YUy 2R
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k=5 305 | 267 21.7
k=7 251 | 251 22.3
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DEAH L EMEID LN E 52 2A[REENE Z 515,
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T 19.2%. SIF,1 XJTTlX 20.8%. SIFTS,1 XL T 25.9%
BEIER L 72o SIF,0 XJT. SIF,1 RITICBWVWTH T VR A
gL Th L otEn B3R S0, SIFTS, 1 Xt TiEF
E1ZBI2REBELLMR L, R Mlxy ZiEEEEH
W3 TYEMEDENEDLIZRT L 3B
MWEZBNS, RiZ. Word2Vec IZ & 27 + LTI,
SIF,0 Xt T 21.7%. SIF,1 KIL T 20.0%. SIFTS,1 XJT
T 17.5% %58k L7z,

FE1 T 2R LTI X o060~ HIEMET
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SIF,0 It T 33.2%. SIF,1 KICTiX 23.3%. SIFTS,1 X
TETC 332% %8Rk Lize v~ Ny X VHEER WS &,
SIF,0 XJCT 36.4%. SIF,1 XITTIX 26.7%. SIFTS,1 Xt
T 36.4%%FFek LIz, Fik1 LIRS 2 » 2R 72 EEmR
RNz, NI VTR Ny X VR VS
e THIEEORMSHEEICER L e XOHEHZHI 2 2
ERTEZD, TR D XDBVWRXELOEND D
EWVD, XHEEOEWETFIEL LR L TR 6Nk
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R Mxy ZHEEEERWIZGE. NI VIRV
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RKITT 332% % sk LTz oy X VIEBER VS &
SIF,0 X7t T 31.0%. SIF,1 KIE T 35.6%. SIFTS,1 XJT
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HEEOFHERLHEE Y Wo L HEDATHRMZRA 2720, 1
e 2R RERTEZ 2 L EMULEXEALTH->TH 1
HEOEESCHEICL > TRELLE I TE 2, 20Uk
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b, 329 ¥ LT TF-IDF, K b vk v 7 BREEICOWT DFEE
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