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Abstract

Pagination on the Web is a process to divide textual contents into several pages
and show each page on a discrete Web page. It is a useful way to publish long
documents. Users first see a moderate amount of a text in the first Web page,
then they can choose whether they follow the second page to see all of document.
However, paginated Web sites are problematic for Web mining, which aims at
analyzing a lot of Web pages and acquiring useful knowledge, since documents are
divided into several pages. To precisely analyze documents on the Web to discover
new knowledge, separated pieces of texts in the paginated Web sites should be
restored to the original single document. In the past studies on Web mining,
pagination has not been paid much attention. AutoPagerize is the plug-in of a
Web browser that can automatically concatenate paginated contents and show it
as a single document. However, since the concatenation of contents is relied on
the hand-crafted rules in the Wiki-like database “Wedata”, it is applicable for
only 8,000 paginated Web sites in the Wedata. For the practical Web mining, it
is required to automatically restore paginated contents in not limited but all Web
sites.

The goal of this thesis is to propose a method to automatically extract contents
in any paginated Web sites as a single document. It enables us to process paginated
Web sites more flexibly for many purposes, such as information extraction, opinion
mining, and so on. While AutoPagerize relies on the manually created rules, this
study applies supervised machine learning to obtain models that automatically
extract the contents from any paginated Web sites.

Our proposed method consists of three modules: the module to extract the link
to the next page, to extract the main content, and to concatenate the extracted
main contents. Here the “main content” means the most important content such
as texts and images in a Web page, other than less informative texts such as
a navigation link and advertisement. For a given paginated Web site, the first
module finds the link to the next page, while the second module extracts the
main contents. By applying these modules repeatedly, all main contents in the
paginated Web pages can be extracted. The third module concatenates them as a
single document. Since the process of the third module is obvious, this thesis only
focuses on the first and second modules.

In the first module, the link to the next page is extracted as follows. All internal
links, i.e. URLSs to other Web pages in the same domain, are extracted from a given
Web page. Then, a classifier that judges whether each link refers to the next page
is trained by supervised machine learning. The features for machine learning are:
(1) existence of the keyword “next” in an anchor text, (2) existence of the keyword
“page” in an anchor text, (3) whether an anchor text consists of one character,



(4) frequency of the link in a Web page, (5) length of an anchor text, (6) relative
length of an anchor text, (7) length of a URL, (8) relative length of a URL,
and (9) LinkSimilarity. The last feature LinkSimilarity evaluates the similarity
between a target link and its neighbor links. Since the training data is extremely
imbalanced, i.e. the number of positive samples (the link to the next page) is
much less than negative samples (the link to the other page), Synthetic Minority
Over-sampling (SMOTE) is applied to make the training data modestly balanced.
Finally, using the above features, the classifier is trained from the balanced training
data. Three machine learning algorithms are applied: Decision Tree, Random
Forest, and Gradient Boosting Decision Tree (GBDT).

In the second module, the main content is extracted as follows. First, DOM
(Document Object Model) tree of a given Web page is obtained, then all nodes
in the DOM tree, which correspond to HTML tags, are extracted. Hereafter, a
DOM node is simply called “tag”. Then, a classifier that judges whether each
tag contains the main content of the Web page is trained by supervised machine
learning. The features for machine learning are: (1) length of the tag, (2) depth
of the tag in the DOM tree, (3) position of the tag in the HTML file, (4) relative
position of the tag in the HTML file, (5) the tag is a block element or not, (6) the
tag obviously suggests non-main contents or not, (7) length of texts in sibling tags
in the DOM tree, (8) proportion of texts in sibling tags, (9) amount of punctuation
in sibling tags, (10) text density of sibling tags, (11) number of sibling tags, (12)
number of child tags, (13) proportion of the number of child tags, and (14) distance
to the link to the next page in the DOM tree. To extract the last feature, the link
to the next page is identified by the aforementioned first module. In addition,
the imbalanced training data is converted to the totally balanced data consisting
of equal number of the positive samples (tags that include the main content) and
negative samples (tags that do not include the main content) by the over-sampling
method SMOTE and the under-sampling that randomly removes negative samples.
Finally, the classifier is trained by Decision Tree, Random Forest, and GBDT.

Several experiments are conducted to evaluate our proposed method. A col-
lection of Web pages annotated with the links to the next pages and the main
contents is constructed from Wedata, then it is divided into the training and test
data. Our systems are compared with the baselines that extract the link to the
next page or the main content by simple heuristic rules.

Precision, recall, and F-measure of our best model for extraction of the link
to the next page are 0.818, 0.692, and 0.750, respectively. It outperforms the
baseline of which F-measure is 0.607. Furthermore, the F-measure is improved by
0.027 points by the LinkSimilarity feature that is specially designed by considering
characteristics of pagination. Precision, recall, and F-measure for the extraction



of the main content are 0.588, 0.555, and 0.571, respectively. It also outperforms
the baseline of which F-measure is 0.003. In addition, the F-measure is improved
0.07 points by the feature of the distance to the link to next page. It indicates
that the proximity to the link to the next page is an effective feature to extract the
main content in paginated Web pages. Since our models significantly outperform
the baselines, the effectiveness of our proposed method is confirmed.
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EHET D, —H. (6) [TFAIEOHEG] OHRMEIEFA(3.1) DL ITEET S,

VY ITFAMDEZ
DT R=IRRDTFAIDES
(N TIVryorRl @ TV YyIEDOEEG] 1F V7O URLOKIZFE L
ZUTHD, MBI 1D2DT TV A NIEHO Y = T R=IU SRS N, £
EBOY 2 T R=VIIBE#EEE R o TWA, Tz 7Y POREMEICB WL
T, BOIEIZH DT = T R=Vk, O URL DEZ (XFHOH) BWEL K5,
SWHZNE, VYO URL OEIZ) Y2y 2 T R—VDOBEEHEDHES %
KT, R=VUEDINZBE Tz TR—VOBEEREEIZE ) DS OEHRIIR AR —
VIV I DHEDFERNOIZRD I EERBL, N5 200FEEE2EAT S,
() TV Yo K] OFMEEF, Voo kv 27—V URL OXFHHEEEHET
%, VYN VI DGE. AT 2T =YD URL®D KA1 2 EHHTEL T,
M) > ZIZEL TH S URL XFFIE 25, —H. (8) TV v 7 RoOEIG] 13X
(3.2) DEDIZEET 5,

(3.1)
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)27 ®URLDEX
DT R=VIZBIFBZETDY) 27D URLDEXDH
IhoDFEMEZ, BHRIZELREN, WIhb) vy o7k o7 R—=YD URLDE
XRRR=) V7 DHEIZFHT57-DICE AT 5,

(3.2)

3.2.2.2 LinkSimilarity &%

# 3.1 1Z/R U 7z (9)LinkSimilarity ZME X, HIENRD ) ¥ I B2 DFEIZH 2
VY2 ENZITHEHULTWE 22K TR METH S, BUN, LinkSimilarity D
EHFEE, IhaEFEEEUTEALLZEBZ ST 5,

R=VEDEELV LT R=ITIE, R=VPEINZT T R=I~DY V7
PUANTERRIND Z DL\, H35DHITIE 12) 13) T4) I5] N)] ol
X2z, 3 T7ToHITIE TABE2...) TABE3...] &Wworzk5iz, HElgnzY =
TR=IANDY VIDPARTERRINT WS, AT, TOEI32R=UEhINn
T R=IADY) v INEFL THLNAERZ [R=UEDE LR, &K
HiTHREORNRLE L TWVWBIRR=I ) 2 1FR=IK D EOFIZFEL TWDS Tz
O, BLYVIRR=UEDHONIIZH B0 E I e RnTZE2HEHIT LI L
NTENE, RR=VV VIR DOWREE2ED S Z e B/HTE 5,
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Fonsd, £/, R=VUEOVIHIZHETZ ) Y ZIXHEWICEUEERZ KD Z L 2'%
W, BlZIE, M37TDT 2T R=IUTlE, R=UEVHIZHET ) 22D v
JFFA M, BBEOXA MUBREIPNTHTHAMER WS DD, V7D
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AFZEIZ 51 5 LinkSimilarity M X, X—5% 0 AR OHAIMEICER U,
ERNROV V7 ZFDEIIIH D) VIR R=IUE D OB 2 ET 51>
NERTEMETH D, BEWIZIE, HENRDOY V7 e ZDFIDY Y7 hENn
ZIEHMLTWa 0 %2RT, ZOREOME (HENROY 7 DY) v o7 O
BUE) WREWIFE, HENRD ) ¥ 7 1ER—=V3% D EO NI H 5 Al et s
L IRR=V ) VI IZEET5aRend s R 5,
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LinkSimilarity #MEIEA RO FHFEE THIET 2, £9, W ONRET LIV =T
R=IPSaRT (HA=I DY »2) IZHHY TS DOM / — K (atag; 3T
ZfiHiL. ZHhE HTML 7 7 A VIZ BT B HBLOIEFIZARZ ) A b & TA XS
DA EER, AR, A &Z27Y X % {atag,, atags, - - -, atag,} £3KT . m ik
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LinkSimilarity(atag;) = iacicira FEE ot njam stmynk(atag;, atag;)  (3.3)

Ty sy, 132200 a X THIOHFLEZ KT, T7205, LinkSimilarity &
PEDOMEIZ, A X7 A MBI S atag; DHIE 2 DITALET BHID a X J (atag;)
DENZTIUIDOWTHLEZFE L, TORKMELEET D, 72720, atagi B A
Z7VAMIBITZ1EHB LI 2EE, DE5VWIFAXZTYAMDRED LA
WERED 1 DORTIZALET 2 & &, Hifk 2 DDOHIPHIIALET S a X 7 OfEEN 4 &0
INELK 2B Z LITHERLTWEEZEZ0,

RIZ, atag FDFELLE 2 5HE T 5 HIEITDOWTIRRS, KBFFETIL. atag DV
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BB 2 DDEETOHUMEZ ST, X B4 DLIITEHRI NS, 20D
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Jaccard(A, B) = Ij 8 g: (3.4)
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HB7-H, Jaccard FREUX 17/19 = 0.89 £ 725, TN EWMETH D, TH
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ZME (D) S B)RINAFVEETHY, WTFNDD R I D&M 2T i3
1, ZNBAMZ0 &2, FEME@)IZ. UV 7OEBEEREMEE L, b L~
DRI oREEZMBTEHDTIEARN, B (5)~Q)IZ2VWTIEK, TN ETNnD
R OHG U RO REE 35, mEIC, FEE(9) T2V TIE. ThTh
DR T SHAF U7 BMEEOR R E 5,

3.2 WLV IBERD a X TITHELT 2 & & DRMEMEDOYE FHiE

R RAE

(1) IRZ ~) WENDPD R T PEMEENT-TEE L AL
AE 0

(2) R=TY T~ WENDPD R T PEMEENTZTEE L FRL
A0

(3) 1 xXF I~ WENDPD R T PEMEENT-TEE L AL
A0

(4) ) o HBEEE

(5) TFANEDEIL Rl

(6) T ¥ A MEIS H gLl

(Vv E HJAE

(8) V v/ RoElE  hRfE

(9)LinkSimilarity D PN

3.2.3 AFHEET—I O

R=UEDZITI VT A MIIXBEFELZL DY) VI BFET B, R—=VikD
DD 2 LT, iR—=IAD) Vo, R=INTERINDZKALEADY
VIRENHDL, 321HTHERZE S, RAA VDY V7 Z2HIRLAZD, &
BDaR7TTHEHTAE Y V72 —VT 508 E2fT-57-0LTH, 0&DOD
VI T R=UNSHENED) VBRI NEZ EHEE WV, —H, IRR—=V)
VIE—DODT 2 T R=JII—DETFEIET 5,
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RR=IV) VIR A7 TlE, IRR=V ) V712495 V7D IEH, #
MUBWY Y IZREARIE 50, T — X285 1 207 7 R=JIZEWV
Tl EFIB =26 VEFIPBERGFET 5, 207z, JilT — X IZEH &
EHIOBIZZ LU WMED B2 ARG T -2 mb, BRIz, AT — X055
FiaeTHETL, HODBRVWEHIOREEZFETEY, FiZafleiEd s &
DR FEMREDBR WA EHRRFEINGMELDH L Z BN TWVWS, TDT-
b, DHEEEFET LENCAEE T — X2 DEIEERTT D,

AIRFETIE, A—N—HP > TV v FFETH % Synthetic Minority Over-sampl
ing(SMOTE)[9] # W5, —#&IlZ, A—N"—=HY > TF) 7Lk EflOT—X%
ANTHNZHER U CAHE T — X 2 2IET 5 FiETH 5D, SMOTE OEEIXIR D
DTHb, FZMRTZ MILDORT FVER EIZBEWT, 1 DOEFNIZH L, ZOiiE
WZHBMDOEHZER L, IEHlE ZDEHET — X DEM EIZH D E% TV X LI
BEIRL, Th2H7-2EME LTI -2z, 22V iRI Z L TIE
B DOz U, EflE BHOBDO A 2R IET 5, A% TIE. SMOTE IZ
b, EFEPEHIED 1/10 £ 72 FTEFOEREP T, SMOTE 25 &
ZXIEH E ABIDOEDNFULRB EFTEFZEPT I EH D0, EBEOR—Y
KD EELT 7 R=UTIE, AFOBIZEFDOEE DL VDIZHS N TH S 7
b, BIEZOIMT — X OIEH & AFIDLEZ 1:10 LERET 5,

3.2.4 H#WEFEZET7ILIN A

A TIZIRAR=V ) VIRBETIVEZET 27200 MFEE T LI XA
ELUT, RER, 7YX L7741 AN Gradient Boosting Decision Tree(GBDT)
D3DEMANVS,

P AR IEH] & Bl D 3 FE~N DO ERRE O &\ Ot R (M) 2B LT, KiE
EONEHET N EFETHEMFET LT XL TH D, FEHLUZET IV
BRAE ) —ReTH2RMEEE UTRBEINE 2O, ANEPERBIHERTES 2 W»
S REHEN D B,

FURLNT A VA NMIRERIZT VU VT NVEREHAGOEZTETH D, E
BOPEREZHEEL, [J% DIRERD FHFERDOLE I Z & 5 2 L THRMANZR5
MRS A RET 5, DHEBL L TEHINDRERDOWREARE L, 1 DDWE
RIZEBHEEE D BMERELELSZDPTVWI R oNTWS, /2, REKRE
FRRIZ, &% OFHZROBEEE DML T,

GBDT H 7 VXL 74 VAN EFEBRCIERIZT VYV 7NV EEEMAG DY
FRETH B, WET 2 - #HONHEVRKEMIZEEINE, JV XL T4V
A NDREFBEIIBNT, HDATY TODHEBRIZE > CEDHH I NI T —
ZIZRUT, TUWBRELLS DEI NS AEEENE L 25 L 5 ITIREARE D EAD
FHIND, NIA—REHEYIIHETEZILIZE>TIVELTAVANLD
HERWOEEENE S NEH, EMAEINZIT —XizonwTInz2ELL A
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T DEDITEAZEHRITLHZ S, BFEEZEZI LY TWENEHLZ LD
montTnwab,

3.3 FAVFUYDBRHE

AEITIE, R=YREDZEL TV TIR=—IUhoFTarTF oY a2RET 2T
DWThR 3,

3.3.1 Y7 DHEHH

7 7 R=VDMEEIZDOM V) —TREINS, DOMY ) =,k vz7
R=YDHTML Y — A7 714 )iZH1} 5 HTML ® X 7O A1 %2 KigE T
RKELZEDTHD, M38WER=VKDEZEL VT A M ZDDOMY Y —
OEITH B, MFOHFEWVEIZDOMY ) —D/ —RK2K3, Z1id [DOMJ — K]
LIEIEN., HIMLY — A7 74 MIZBI1F 5 —D20 HTML X 712 d %,

FarvFUYBRHEZAZTIE, DOM YY) =281 514D DOM /J — NiZxf
L. TNAEI VT UVICELTE222HET S, T2V T U VICE4T 5 DOM
J—=R&lE, TZRHIET A HTML X 7R Ea VT oY einbTXF A MN2HAT
W5/ —RKNEEHT S, LN, DOM / — R, 972b5 HTML X 7% ¥ TX7)
CIER, EAVTFUVRBAAZIZ, RIDPEA VT UV EGLLEDIEHET
HRADEEFET D, OEDDI T R=IIZH L, AT UVIZENTBHX
TINEGIETHIZ LB H 5, UFOHITIZ, FarTrYiidiv, & div,D2D
DRI NTEHEINTWS, ZOEHE., divy &divoaZEbIZETVyF oY
EEURTE LU THREBONSR LT 5,

(divy) (Ea 7Y 1) (/divy)
(dive) (EI TV 2) (/divy)

—H. UFD IS B ANFREEICE D, ACEA YT Y2 HTML X 7238
BEETHZ DD 5,
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ZDGERANTFHED —FIMI, $7205 DOM V) —iZE81F 5 —&FK LAD
HTML & 7" (LOFITIE divy) DAZRIET EREEI VT YD RIT LT 5L,
R LT, ANERZT 2T R=YDEEEMEITL., ZDDOM YV ) —%
B85, TLUT, TNIZEENDIZLTOR T2 MM T 5, IHMR THIHET % i
DI TIE, ZNENDOX TSR MEZMEI L, X T 2RMERT PV TEREL 2
ET. ZORITVBEIVT UV EEUNENERHUET B,

Y4 BCRIRS B FHEEBRIZH VT — X &y b Wedata Tld, —FIMUBSI D X 793 Ea >y T
VYELTERINTVWD I DD D,
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# 3.3 FavsrymBIZRET 5 EMH

ek st EA
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(2) & 7 DX DOM Y U —IZH 12 R T DHEX

(3) & 7 DALiE HTML 7 7 1 V2B % X T DAL E

(4) & 7 OFBALE HTML 7 7 A W8T 5 X 7 DR
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(12) T2 7# TRTDE

(13) X 7 BDOE G TRITBDYT =T R=I KD R THUZ G
» 5 HEE
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DREFEPRKETIE R FRIZAET D Z AL WVWD, ITNSDEEEZEAT S,

25



(5) T7my 7 LVER] ORI, HENROX TN Tay 7 L N)VEET
HBEWNENERTREMETH S, WorldWide Web Consortium(W3C)[8] 1%, HTML
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Minecraft is a wonderfully open-ended
game onits own, but mods are truly
where the game shines. As one of the
most popular games that has ever
existed, there are a ot of great mods out
there. It can be too much to parse
through, so we've gathered a ist of the
best,

WeNe updated our st of mods for 2020
wilrl the most currentlinks and latest
versions of the best Minecraft mods.
We've organized them by the newest
version of Minecraft they support, so you
an begin picking mods that willall run
on your preferred version. Many of these
great mods are compatible with
Minecraft 1.15, 5o that's a great category
to startwith

aside
‘Over the years, Minecraft modding has
gotten equal parts simpler and more
joluted, depending on the route you
chse. The Curse Forge platform
(nowadays owned by Twitch) i st the
simplest way to quickly and cleanly get
playing modded Minecrat.
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Journeymap

WiRkcratt version: .15.2 beta) | Downioad Link
Maps are great for trying to keep a rough idea of where you are or where you'e
heliding. That said, there's always room for improvement.

Imagine Google Maps, only for Minecraft and you'l have a pretty good idea of
‘what this mod does. Specifically, i lets folk view a more real-time map in-game,
and on the mini-map, as well as being able to view the map online via a web
browser. If you're charting your next journey, and its going to take you far, far
away from the sanctity of your home base, then this mod is a must.

Instant Massive Structures 2

Advarisement

(mage cred: Mod by Magairaf. buid by Alecdent)

Minecraft version: 1.7.10-1.15.1 | Download link

(517t URL https://www.pcgamer.com/best-minecraft-mods/ )
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