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' Standard maximum likelihood
¥ PageRank

3 Clustering coefficient

4 Betweenness

® Entity distance

¢ Adjacent topic flow (ATF)

7 Adjacent weighted topic flow (AWTF)
8 Non adjacent topic flow metrics
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' Number of components

" Frequent subgraphs

¥ Basic subgraphs

¥ Graph signature

> Minimum support

*Average out degree

¥ Bipartite distance-based clustering coefficient
A Bipartite asymmetric clustering coefficient

* Bipartite linkage coefficient
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' Transition probability distribution generator (TPDG)
" Neural networks models

¥ Long short-term memory networks (LSTM)

¥ Recursive neural networks (RNN)
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¥ Convolutional neural networks
¥ Word embeddings
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¥ Abstractive summarization
¥ Log-linear regression
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' Non-hierarchical clustering technique
" Rhetorical structure

“Long term memory

¥ Working memory

5 Episodic memory
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“There was once a woman who wished very much to have a little child. She went to a
fairy and said | should so very much like to have a little child. Can you tell me where i
can find one? Oh that can be easily managed said the fairy.”

P sl a5 005 Cand So a4 b ) ahea 2 e 595 p Bl Slilee Jloel
o3l g iz (g 5lulaz Jolis adsgl sla o3l s oo Jleel ams 5l Lol> SE5ls Jolis concd
3 9z ge (gelomas] Dlellbl o iy (g9l G5ly ul wiiws Sllaz (nl 69, 5 3lwatnl g
Ad UM uu.o.’> O )df alols ML?LA 6‘).’ l.(bd..u)f QJJJWL».A as 0dg GLa‘ uu.o}
['there’, 'woman', 'wish', 'much’, 'little', 'child']
['she’, go, 'fairy’, say, 'I', 'much’, 'like', 'little’, ‘child']
['tell’, 'find’, 'one']

[‘oh', 'easily’, 'manage’, say, 'fairy']

Sk 3950 (oo pload! (5,51 F-Y

Ol 0 09d b goae o Sy ar Wil e 03ly o cgoae Gl Syge e o Galed o

potie diile Slelllol o yiion (g9l jlop (plaS ool bos pj o8 4 (o0 ()Mo 0 4 03lg 0 b,

N



Moy oplsaims lis (1-1) & jle .l aosly plo & o] Calis e g do 40 0315 oS> ]
there o)|3 )| o QL?U‘ )‘Q)J )‘ 6‘443.0..: \-Y) Jsd.} 9 UT oA Ql?u‘ o)‘j )‘Q)J Ql.u‘ odg.Sum k 9
WOrd2VeC i ,sSII L o3ls o)1 5l o adgs (soue (slaasl o €l g i o 90 05lg BEw & ,Le ol 5o .ol
o5lg 0aisS asuie a5 e G lodwe 5 G odgame (0 0uds oy (g polie el ol ais
do 0 S Gioles Gl pas Lo 4 asiws o ol o el ples o slad o )] oSl
S92 g0 slaayl o olawd slal 5l jelaie .ol oals plxl VY o A o 5le SO o lop Gioles (slaul e
Gl Sy ol pals Loy al ialdl e p cds ] ol boaS eog ead olul Sl p

b oo Gl sam slaph 55l

E.-le eie.) )

WOrd2vec o 551 31 ol there oflg (gous 15w :N-Y Jous

there

-0.30479 0.000034 0.308977 -0.11234  -0.15212 -0.18277 -0.14013 0.292745
0.161065 0.039325 -0.19387 0.008936 -0.08029  -0.03834 0.062037 0.198288
0.107156 -0.24854 -0.25375 0.262419 0.205807 0.167403 -0.08231 -0.03385
-0.14518 0.239784 0.006883 0.124801 -0.09716  0.062771 0.076302 0.124304
-0.17317 0.038865 0.095185 0.216123 -0.29153 0.11469 -0.23899 -0.46213
-0.0655 -0.07283 -0.01881 0.149167 0.087325 -0.29789 -0.08947 0.000155
0.018536 0.0642 0.071892 -0.15039  -0.10499 -0.23895 -0.04366 0.045542
-0.29072 -0.26218 -0.10535 -0.26465 0.133357 -0.4406 0.35927  0.312932
-0.07736  -0.03436 -0.25794 -0.20849 -0.07258 0.241113 -0.21375 -0.26106
0.280875 0.053323 -0.03931 -0.14616  -0.36232  0.050909 -0.11909 -0.24229
-0.10817 -0.24898 -0.0803 -0.04238 -0.0447 -0.11746  -0.22794 0.205627
0.062454 -0.27596 -0.00388 -0.45579  0.094545 0.252821 0.187544 0.035061
0.060031 -0.05743 0.279065 0.01465

L) ol 5 42l e L) oo b ol izl olas o5 35 e b i e e 52
S>ly (S S sS Olye 4 alexr oleiiny by )0l Sgpete g 009 (598 LelS Jlge Dllex o
i)l Slr g 0ad SISE ool Slles al>pe (ptds o0 Canl ol A pdy e SO 50 poeie
3,559y ol g igh oo b)) O s Dllexr (o950 (Sl g Sy BIS1L S ploead]
EFoge (Swg 9 il g 009 BISTL S Jlgte Sllex (o9850 LU 51O jle (oo ploxns]
oy Sl (Slasbyy el 1o 1090 oo a8 T A3 10 eges plnudl loie @y Jlgie sl ST
98 g 00l adgi slaylo (6,8 0 L cllex bl )l g (egog0 (Sinmnly (o)l sy S
G dlex s i oo (IS s 0 048 0 adg g ple S alex 2 gl word2vec
(YY) 3l ol (L ales (N-1) 4 s

OA



p(t)=p(S,)P(S,1S)P(S,I S, 5)-P(S, 1S5, ) =[], P(S, IS, (r-1)

Sllas! oo 5 ) L3 sloaker 5 Gy alax SO o Jlois! dalxe aloles ol o
b ool ady Sllex slo s bl ‘5?‘):5&1..»1 6“;5319 dwlio b 4 p(Si | Si-1) o le
(YY) 29 oo pll Word2vec s,
p(si | Si— ) = p((a(i—l) ai-n) | a(i—l,l) ! a(i-1.2))""’ a(i-l,m)) (-1

@ by o Sy 9 Si dex 4 by o Shy @li-1), ai-2), ..., a(i-n) doles opl ;o

i ol el a8 S IS 5,545, aites @(1-1,1), A(i-1,2), ..., a(i-1,m) olie Sia ollax
ol 5 ITAL S e onlil Valols b a5 o) 51 g ongs aliiy, Lawsi oo by Lybs, 5 438,55
S g, (prete 3 SO (Y O SU) conl oas colaiul Al 5l el wllas jo 0,504,
Py el T5l e slaby, Sl esliul gae slajloy 4 Wesly Jas o euls &)
ol e BgleSin (1565 oud dawgs YO Lo 0 g 009 bd oy, cpl oolgls 51 word2vec
bl e 53108 58 (oma 45 (e slae ) ekl b By ol IF] ol ot (e
2 UL Sl S5 L o3ly G papde i g i 4y ;08 aS 0o il 9 (pras aSLL Sy g 00
S8 oo LS 5 5y900,5 word2vec coje g Lol Gas (4-7) Canl e 4o o] (L8 sla,ga> 4L
Gl e (ST 508 (F-1) Ol ol g )lop glad S o e 4t B3y sl ol
o3ly 31 538 Jlaxo! oy 3SLe PWi | We) § slucads (55lg 31 (slacgamo ND(E) ()T )0 45 03 Lol

Lf] ol Wi 0315 40 Wi

T

1

T > > log p(wilwt) R )
i=1 jenb(t)

6J|9.’»’.o c_:U.o.‘> )&f alold ‘sglg.)’j \-f-Y

55 Sl 5y 0l el 00 4B 3y porie 9y i sS lgie 4 alox 00l (Bime By 5
Sebion (2b)l Jgte Do (e9d50 (Sonly o SH L BISLL Sy 50 09250 (29550 plonnd
39 Slal® slre 51 L g (BT5lg a5l alez 90 LLIT (b)) (6l oad sleidn slaghy; el
s 1 4 o] o &S 039y Jslyd wSe - gl chisa TF-IDF Jlone ilos,S oslizul i TF-IDF
Sl 00t L (23 (339 (e, ol &l 50 S9ise ool 5y S ey T Slsl bl
4 Al sl Shy Jol5 (Sals 398 Jlemo 50 JSEI 1 35,5 el 2o (T 6l 03ly S
el (g Ly (sna L o3lg 99 3929 Sjg0 o el (e 0 39290 slaojly sllal 5 (5 0lls S5

' LD bigrams
¥ Energy-based Models

AR



potie (392 LSy p (2155 LSy ol 125 000 oo £ 5 (LS el b B35 sl (32 9190
09> &> 9 (o ¢ Jlow (5 ) alox £98 Ao o QU—‘ Kl wile ol Julge 0ogus Qlf‘
90 Calids b alols 10,5 w9, cnl 51aiyls o LT calels ol s [0 e (Ladge
Lgdl;) u)AS )L_’.o 9o L)"‘ B w LSLQQJ‘“@) 9 asls ).,(55.9 ‘S,LQ)L\.’.A a )Lu LSQ‘J.A.A l.: AJL.MA o)b
s Wyglate 5l b Lol y5 Jlgte alax 90 a0 yigo S0 S Sl o)lee ol DU sl

RVELY

my master got a hard test
but my teacher did not give me a good score on this exam

SHls g wa,S Jas ) wlelbl g5 G Lol Wl (S i o5ly gud aloz g0 ol aSul g az g5 L
test, ) 5 (got, give)«(mater, teacher) ¢(my, me) ;5515 .ane coog0 Kmly g ploewil o4
g 00 dlox 50 o Shwgu 9 (Swly coge @illls glise alis po b alez g0 (pl yo (exam
Sl b St 58l (28 ISl Glie g e Lol asespo Gialed 1) (T (05 o2 Sl
Calid asbe bo)las plo 5 solpin lo by, 5l (S 0,05 395 LT s TF-IDF 4 BOW
oz g0 Calid 5 (Sonly b))l Slr (255 sl (wgienS Caled los S oolitul pwginnS
dslore (ome o yo 1) slome alez 90 (e9d50 (Khsly 5 plonas] Wil oo (295 4 Jlxe (ol ]
Byl SUSline soges plomud] aule ;o Ll aiS
Sl glals p :Silee alox 93 (epige (Saly (2Ll ln JB eoleriny laghs) 5l
Wlos,S" ynd 1) aloz 90 plordl o3lasl Jloy g0 ol call i cwypm b g 0o,gl canas 1) L
@l 550 1mal IM] 0l 03,8 onliias] dlis gl U ol 02l 51 il o g TgsSTlo,l [AS-AV]
5301 Wlos 5l sy 1) Jlgie Sllax slacalis ples (uSile ogee plomas! Sbj)l 5 opess
S s yilo slo o W Siloo 5l oo adgs Jlgie sla o 5 SigSia e llas slaws [S|o g, oy
I sziis doz o 5l yo sudys

Coherence(d) = }|/s| _12‘;‘2 sC(S,»S)) (¥-0)

ORS5 Hk 50 pae wiile (6850 4 i oo Aoz ()] 5l 45 005y pila lS sl 5 labs, ]
99 2lime alolb b Coalid g alox Jsb calox ;5 ojly Condge wile ploedl moe slo s 5l (> 2
WHo )o e g Lt polie 992y Jodo @y 55 SBgl 5l (B 50 0,5 o)Lil alez g0 50 5 j8ie o3l
Sly (2155 Slp (295 e o5 0ud oa 5l (oS alols shils Sk slajlon lop s sla
by sy Gy oo jlesls (cbg; (Byme b b goloidy 9,509, G 50 09y winlyss alez g9
Vo )lod o el i i) los,S oolitul cillex slo s yilo (63l
J) alols o5 solitl ez g0 _sogeie ploxas] byl sy Blsice o 3 45 5,508 > o,



6,55 el Jlone Vo3l JUinl alold .ol waie alox 53 3y Lo 4 lame alax 5l o3y
9 oleidiy (N)0) JiwsS (> Coo lawgd a5 035 alo 50 (saspie (Siwly 9 plnail (b)) sl
Sl Lidu a4 ide Sl osly 50 e obime calis Jnl 5l o jle [lae cpl Al ol &1
labold ax b alox S5 50 35290 I5lg dcgorme (oline (Glyions &5 WS (oo (aTedne g 039 (e
el i alaz g3 (alomns] B3l 02l a8 ol cpl 4z e iles S oy Jlit] sow alax 4
s e sl 00 5o alls, ol 45 45 0392 o3l JUitl Aol S Tosly JUi alols uSan
S0 (6550 b Lo (golpiing (b ol dlaz g0yl calomdl bLS )l oaias (ylis Jles o
555 Lawgs g (ygite 10 39390 03lg laygulie (59, p0ad ools bjeel Jaw a5 word2vec gous
JES! alols weSas g (go3e sla,lo p a4 SldS” fows df] 2l Sen 9 BgJ9SCo Golgpin 9,5,
@bos (1) S8 .l 03,57 (B0 aloz 93 (Sl 9 plonas] Gliee (213 sl 00l (S5 03l

a3 o i | o3l JUis] abols pggie ;|

N

/ ™ /’
my master got a hard test my master
teacher ”/ \
y (Lreacher |
fest
|| Go—=G 5
I e ey H 5 H— I
but my teacher didn’t give & score

me a good score on this exam
exam \ glve hfﬂﬂ _'_._'_,_.-:-""'-HJ _//l
\ - _/

[VA] o2 49 S50 35 patio b ojlg w30 (WMD) 651y JUiss! abold ioles :¥-Y S

b e S il o3y 59 o (olime canlids JUil 5l & le oud )] ales g0 3 o3y JUi] alols
e aloz 5l o5lg ,o o JWl 4 je il opl 4o .l teacher g master osle U1 oo isu
099y ol 4o 0ed oo Al WOTd2bEC slajls (g0 (slad jo wabe alez 85l sles L 1)

ol 5 (SWBLE ol (1) S 0gh it d ales slaojly plas 4 0 alos j0 i ofly o la
15 oo olid 1 abea 53 Sglitte Waojly o JUa

' Word mover distance
" Inverse word mover distance

£



(o)) o) ) ) G )

) o) =)

(W] 4 alos LA alos 310515 o oo Jlisl &5 V=Y JSCi

(plrash) £3050 LU Ol (b)) 5 parteis lp ool @l Jow (Byme 4 250 cnl o
o ploendl Sbyl o' 1y Joe opl Lo g co aisls s WE 5l solatnl b ite aiw SO (515>
sl Al 1o dw Slyls (solpiin Jowe wles,S (5 la%el MECEM) "aulS acxs
Ls‘;ajodmwm(Lﬁbd‘;‘)bjuu‘o.})uipzmﬁoébb‘jdqwdmw..?ué.l}).a °
Sy r ddgi WOrd2VeC iy, 4 axg5 b ol o55ly slayls y ales ja
igdise ) OUT (o ile bl @ azgi b Sllor (o550 LL3 )| ipges al>yo @
dwlee pgo dlax 10 9390 slaosly ales b 1) loe alex ;0 03lg ,o 7,35 alold oo &l Jow
SlooSs> Jol> o sle a2 o 1,8 To5lg aAlold o 5o pb o s yilo (9,0 1) Jeol> polie gos,S
padsl gl il i Jleel doecs Candd g0 il dlex g0 ol Cglas b calls ol
oS b o |y LS slaJis Sl alez 9 (59,
A= ['there', 'woman', ‘wish', 'much’, 'little’, 'child"]
B= ['she’, go, 'fairy’, say, 'I','much’, 'like', 'little', ‘child']
A lie [0 (6 sl S i Slellsl glhlo Ll aiylo pa b (coS S plie OladS Lo d ()
o9, L oo A.Jy e )loﬁ dl.o.?-sa );\f alols S 6‘)‘3 A (Y jO B¢ g0 Slle> )JL,.»L’
MLQ.A (9& w..J) P9 4\.Lo..’> Lgl.(bo)‘j GoLoJ la (AS.: WMJ) Jﬁ‘ d..Lo..’> )0 O9>g0 0)‘9 P word2vec
fal.: L: @mefl.c O9° 9 o ML?!A LQJT dlold ouls u:.:)x.: alols 6[.Q)L.:w uuL.»‘ IR o
SO S L) s cannd jo o3lg o alold (F-Y) S 0,5 oo )8 ales g0 35 Aol s sbe

' Embedding-based coherence evaluation model
¥ Travel cost
" Word distance matrix

£Y



4 )

[ there [ woman |( wish | [ much |[ titte ][ child

\&qhe ][ g0 ][ fairy ][ say |[ [ ][much [ tike J[ little ][ child_)

S 90 5051 HAF alold :F-Y i

oL 09l oo Bl BT WOrd2vec sois slu! slals s 1ol e3ly 90,0 alold dwlxe g
OB 5ls 5l diged dim (Y-1) Jgaz aS 00,5 slul slasl o vuo o SO o5ly 12 (gl ouis ool ools

Ladd (ygiw V1) Jea sl yaiw ol olows o 4 sl 00ilS paar a0l L8 Jle j0 09290
Sl oals oold iolad (goae polie 3l eiw Can

dons Lo 0590 (G Caud WlodS 4y bgs o WOrd2VeEC (glaslys Voo 5519 510 3 :¥-F Jouo

Words 1 2 3 5 5 6 e 100
there -0.30479 0.000034  0.308977 -0.11234  -0.15212  -0.18277 0.01465
woman -0.082 0.232859  0.205318  -0.00608  -0.14159  0.201174 -0.049251
wish 0.13765 -0.12273  0.156674  0.217279  0.047827  0.086564 0.063056
much -0.02115 -0.21978  0.130156  0.067502  0.103235  -0.01573 -0.004625
little 0.013614 -0.04969  0.257467  0.027133  0.116117  -0.13542 -0.060049
child -0.03115 0.147306  0.440526  -0.18087  -0.04667  0.009171 -0.119888

plod Cand sdgi g (B3l0 0 9590 e B3l A S e Wiy (nl 0 ead (Byme by, 0l o

Slml QBT sl 5 QLSS e o53l9) acend cnl 5o 09290 (555 plas Jols Jgor llex
S 5 0 315 53l el s a5 o el Lol o0l ol (65, 51 Jpr ol S5 oo
S8 LS ol o WalS g asils coS jlaws pox> 0090 (03105 0550 e 0 D920 00l
8z ge (931050 8590 (e 53 eolainl 3590 (BT3lg 51 SgS Sl 0310 olL) Jguz cnl ol
bl (olesion (o9, 5o Ssder @l piasNl (2l s (ilon 85 5 Cae s ol L
03ls oSl 5 Gyl ()5 ile Sl gte allS) Ced 5 Sajgel 00 slagite plas
8,5 )18 Joaz (nl 590 00l (310 n i 3lg (seled g i8S 18 (b5l e 9590 (WeEDTEXT
@ sl (2Ll ce s 8l Carge 098 oo oolitul o)l g oals plnil LSS Jes cnl (57 e
Sl @lizee gte ploeusl (ABly slo 2l g (os Jolie j0 0l walss Sledl 5te 59, 2
3 (g LB 2929 (2b5)l 3550 (e 50 &S Ab waaleS 03938l Jouxr (nl 4 plejlon 5 (Bl Ladd

FY



ol sl oS g 0gumme jlews slaws Ladd ol plodl 6L‘°ui~.’.L°}" obed o aldl o Jgux )
5,505; sl ysls 3 (o Sy oo p dowe ools oLl adgs ileads adlsl Joux

ol dly ol yo golpin
alold jloso 4w 5l 90 cund 4 SO e 3 B5ly 38 Alols Al gl pols> Badsd o

onl 5o el als solatwl (A1) T Kida alolds g (v-1) T pwgienS Calid g (1Y) i Sl
Al duado 0)15 le.bdg‘)o ql 9 ‘M 0)15 )‘Q)., LSLQAJ‘);B pl as o009y o)\5 9o alold d(p, q) Sloleo

Sg aalem N=100 laae slasls ws slajlo y Jdo @ bg, ol 4o
d(P1q):\/Zin_1( pi_qi>2 AR
2. Pxq,
JZP(Za)

d(p,Q)—%erl(ﬁ—ﬁ)z (F-A)

a3 oolaiwl b laml cansl cand ;2 Jsb M g N g Jlgie Cancd 90 10 35290 85l ] o1 S

d(p.q)=1-

Y-Y)

09.»:‘54, ..\.Jy alold d.u).:l.n dw 9 o ML’ZA g./.w.] 50 )b ‘)99-9.9 Lgl.ibo)‘j ﬁLo..) )».\f alold )Lu.A
Ll abez 95 )0 aojly 0 3 Suo 3 Olgie 4y slaw 10 10 39250 lade (0 eS e Sle 2 50 e
50 oo Gy Jlre ol @ azgi b ales g0 slomad! lgie @ oo pled jo jlade ol Sl 4
pgd alox 4y Jol aax 5l laosly 35 o3l lgie ay Ly yilo as jo alold lade aw (Sl Colys
a2 o plid |y Oyeo 4

d(S,S+1)= min[d (Wi—l..n’Wj—l..m)J (¥-2)

9 ) k_Mho-J )O 05.?9.49 Lngo)‘g Wj:l,,m 9 Cnns Vua.u.] )é 09.?-9.4 ‘_gl.ﬁo)‘g Wi=1.n g_;)l...c UJ‘ )é

S Aol o ple cud 5 4 (0-T) 5 (F-Y) «(F-1) sl Jgom oiws ale> alol d(S, S+1)
B cud 0 05290 slrosly plod s A ced Sl osly jo 135 alold o ylaw e Jgoo (pl jo i
alold p oS b slaosly ouisS jasrine Jaw 2 10 09350 Jlaie (p eS s lo ol o o
Cnnd A (o 90) Cncd 90,45 alold onino Jlis polae ol 1 Slo 5 009 Cancd g0 o

' Euclidean distance
¥ Inverse cosine similarity
" Hellinger distance

Al



o le Glaylan polis mowics (V) S wwn lold s plo slaylan polie powine (V)

O 1) Gl aloz 90 00l dwlre (308 alold 1.5 (V) Jlade g Cad 12 .Sl (7)) (0)

1) Minimum_List ED A&B=  [0.64456, 0.67731, +/V17A4,0, 0, 0]
2) Minimum_List_ICS A&B=[0.64288, 0.64165, 0.71689, 0, -0.23238, 0]
3) Minimum_List H A&B= 0.66003, 0.47775,0.71638, 0, 0, 0]

4) Mean_Value_ED A&B = 0.30653
5) Mean_Value ICS A&B=0.23981 Y-V
6) Mean Value. H A&B =0.30902

7) Two_Sentences_Travel Cost=0.28512

Comd 95 (59 33 (owilBl Aol jlro (wlil 9 j3F alold w ylo Y=Y Jgu

she | go | Fairy | say | 1 | much | like | little | child |
there v/AYYFA YA FAY ANTYFY vYYARY VAAR-E VZSARE! VAYYY vPYYOT v/AFYAL
woman | s/Y8:Ye VORI GANIYE  AYFE OVEYY  ANYYR S FAVYY VYY) FYYYS
WISh AR Y YFOAY AV EAA WAZIRA AYAY . VAR AR4 YYPALR AR YRR YaFOY

mUCh WZY L RE JAYAY D 1 VAR Add AYAY . 0 AYVOA OTTYA gAY OF
little SYYAAA  FYYAA VARAY G VORNY S FAYEY G 0FFYA /04 FAY 0 NZRER
little GAYOFY  NEEYA G AYY e ABFFA A dY G ATYOR G YRAYS YR 0

Comnd 90 (69 33 (o gimmnS Sl (gSxo jlro wlwl p )35 aAlold s ylo :F-Y Jgu

she | Go | fairy | say | 1 | much | like | little | child
there | 0.85323 0.72659 +/AF+e+ o YAFYE  GVFAAT  GAYFAY  OYEVNS O FFYAA oAVF
woman v/PYARD AT EAN VARAAR VJAYYF VFEYOY Y TAND Vid AR vAFFAN «/744Y)
WlSh 7Y X VAARAR +/24YAS WAZAAR! vACABY ATYY A EYARY YATYY YVYYY

much AT OYY SAFAYA 1 /0YYYFY /AYora YAFAT 0 AR YY) YO4YT? AYFAQ
Iittle AARRY Y eMYY -//\V\GV~ +/AOYAY ~/VV?"°H‘ -/\G~ 0¥ ./?f\a.»o ~/7R\QR -02323
little | */YYFYP  AYAAYVENY L ANEYY GATYRS VYRR GATRYY ey 0

Cond 95 (59 2 PSoudd Hlro (bl g )35 Alold s ko :0-F Jou>

she | Go | fairy | say | 1 | much | like | little | child
there 0.85884 0.71634  «/AYFYA o AOFFY S NOFF AWAFY G VIYOS FF Y W /ADOFY
woman AT XRARA VAT LA S JAYNYY «/AYF74 VAAER A AYY YA /7YY TYVYYY VAR AR
WISh +/AAVAY¥ OYFYE v /AYAY . AT Y AR AV O VARE.Y.) VARRAWA VArYY YA7A]

much s ANOARAQ JAYAY D 1 «AAY 7O AYAY . 0 AYVOA OTTYA JAYY O
i oYYA4A JIYVYAA vYar¥ayY ATOYY EAYTY gOTEYA AOTYFY 0 YaARRA!
little
1 AYOTY JYEFYA vAYY e «/4¥14¥ VZ XA AYYO T YO4aY VAARRA!
little

daio Cond H0 39290 sloo3le L L (loe aloz) oo cacd 3l 03l 2 4,35 alold 348 Jgu> aw 4o

o3ly ;A5 alold : Jlk) 0,5 o0 8 Jgax sbaa]yo 51 (SO laie 4 g 0ol dcile (aie dax)

aols i ple Sinles Jol> Jouz (Gl < AFVYFA L ol cwald8l Lse wlul 5 she 4 there
70



lold slogm slo wlive Sjg0 @ 55 K00 Jgoz 99 9 009 (owdeldl alold jlins b alox 40,38
Wlod S dlone [Kiida alold 5 pwginS Calid ugSas S5 e 93 bl | alez 90 )38
L aS 00 03lg 99 (e abold (1 7aS 0ais LA e Sle Slaw 12 50 S92 g0 Jlade perine Coles o
dais dox 4 loe dlex 51 38 Aol jlae an Lwgs ool Cewty pedins dw (655 eSSk

GBI, ek 55 loxe plod! b3, T-F-F

S0 09290 Jlgie laosly a5 55 ol alold b slasl U 5l eolaiul LYaas Jlu o alss,
aw s ol 5l bl sl gals zo alolb b bLs )| Sous ool g atils cogpie bL3 | va b ke
)A—’ L5”9'~° uu.o? o).:s; ) s_i» 6‘).‘>‘ PLo.» SA}Q.QA ﬁl?cw)‘ Sy90 4O 9.§” O"‘ [Y/\] Slo ° wl.’
b3 sl 5% et 31 2l s 5 () 0les g y5ms i) (B (sla gty o 5 0392 olo
30 Sldaz g oy SO 8,5 a0 b gusod pl (o Sl ool colatul e seges ploxud]
).a..od‘l.ol.‘a )‘ 0yts B D Og>g0 uu.o} snl.?nw." ‘EL..:)‘ (o 'DLQJ 89y L)T us).’>5 e LS“‘\""|
oy G ygy0 0y Ho 5l sdel Casdy polie Xigd o dewle g Alold U (oo JLss alex 40)
Sydise aalys @ L)l o Jiad Jlgte alo gy o el alols g 4585 )13 (slaslo iy
ol Ol 655 2 e sN Jlesl 5 oo IS (55, 2 0y2i &S, b cales )0 (G-1) 0-) sla o)
Ol il 033 a4y azgi L ogd oo ool (V1) JS0) Hlaw N-0 g (ygiw iy b e ploud] albld
G S alold 31 o sle o o 10 0950 polie dz o e s o ST g )0 SO 0 ealold

el g a0 g0 e e plorasl aiil lo 95

O =
f/ f'?l /’fl /" ‘
(D11 (D12] (D13 ) (D14 | D15 |

Jol dlos gy 0y oolomuil aliold 1o 0 :0-Y ST

))9@ )O 9 UL’" LsAL?LM‘ alols D15 G D11 9 Js‘ o)z,..: )O ‘;‘94..0 uu.o.> SG iy Sl B-Y) ):9.»4.: )O
RCOWI IR ol alold Dos b D21 g Jol 0,0 5o Jlge Ollax S76 S2 (¥-7)

£5



Dy1=dist (S1, S2)
Dyo=dist (S1, S3)
D13=dist (S1, S4)
D1s=dist (S1, Ss)
Dis=dist (S1, Se)

Dri=dist (S2, S3)
D2o=dist (Sz, S4)
D2s=dist (Sz, Ss)
D24=dist (Sz, Se)
Das=dist (Sz, S7)
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Thisispreliminary information subject to change and m ay contain errors.

Aty errors report will be corrected when the final report has been completed

On January 13 1984 about 1230 hours Greenwich Mean Time a beech be-20 ndfwa
registered to Charles luvkendall Wilmer Texas.

The ditchinz was precipitated by an in-flight fire during crise flight.

The G erm annational commercial pilot and the sole occupant received minor injuries.
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Aere was oncea waoman whowished very muchto have a little child, but she could not Dbth

hierwish.

A&t last she went to afairy, and said, | should sovery much liketo have alittle child; can you tell
mewherel can find one?

Hereisa barleycorn of a different kindtothose which grow inthe farmers'fields, and which the
chickens eat; putit intoa flower-pot, and see what will happen,

Thank you, said the woman, and she gave the fairy twelve shillings, which was the price of the
barleycorn,

Then shewent home and plantedit, and immediately there grew up a large handsome flower,
saomethinglikeatulipinappearance, but withitsleavestightly closed asif it were still a bud)
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There was once a woman who wished very much to have a little child. She went to a fairy
and said: “I should so very much like to have a little child. Can you tell me where I can
find one?” “Oh, that’s no problem,” said the fairy. “Here is a seed. It is not like most seeds
— plant it into a flowerpot and see what will happen.” “Thank you,” said the woman and
she paid the fairy. Then she went home and planted it, and in no time up grew a lovely
large flower, like a tulip but with its leaves tightly closed, as if it were still a bud. “Itis a
beautiful flower,” said the woman, and she kissed the red and golden-colored petals. As
she did so the flower opened and she could see that it was a real tulip. But within the
flower, sat a very delicate and graceful little maiden. She was hardly half as long as a
thumb so they gave her the name of Little Thumb, or Thumbelina, because she was so
small. A polished walnut shell was used for her cot, her bed was made of the leaves of
violets and her bedcover was a rose-leaf. Here she slept at night, but during the day she
played on a table, where the peasant wife had placed a plate full of water.
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['there’, 'woman', ‘wish', ‘much’, 'little’, ‘child’]
['she', go, 'fairy’, say, 'I', 'much’, 'like", 'little', 'child]
['tell’, 'find’, 'one’]
['oh', 'easily’, 'manage’, say, ‘fairy’]
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import nltk

import numpy as np

import pandas as pd
nltk.download(*'stopwords™)

from nltk.tokenize import sent_tokenize
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from nltk.tokenize import word_tokenize
from nltk.corpus import stopwords

from nltk.stem import WordNetLemmatizer
my_Lemmatizer=WordNetLemmatizer()

#::Define variables and data types

sentence_List=[]
allWords_List=[]

nonRepeadedWordsL.ist=[]

#Open files
file=open("a5.txt")
text=file.read()
text=text.lower()

#Unwanted Characters Deleting

mnononoam
b}

unwanted_alphabet=["",

o oaeer 1o l]
5 s 9 > b

for alpha in unwanted_alphabet:

text=text.replace(alpha, ")

#Text segmentation & Stopword Removing
sentences=sent_tokenize(text)
for x in range(len(sentences)):
sentences[x]=word_tokenize(sentences[x])
for wsent in range(len(sentences[x])):
sentences[x][wsent]=my_Lemmatizer.lemmatize(sentences[x][wsent], pos='v")
allWords_List.append(sentences[x][wsent])
sentences[x]=[w for w in sentences[x] if w not in stopwords.words(‘english")]
sentence_List.append(sentences[x])
#Print preprocessed and normalized types in text--------
allWords_List=[w for w in allWords_List if w not in stopwords.words(‘english")]
nonRepeadedWordsList=list(set(allWords_L.ist))

print(nonRepeadedWordsL.ist)
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Abstract

Discourse coherence modeling evaluation is an important subfield in Natural Language
Processing. In recent years, there has been an increasing interest but challenging task in
text coherence evaluation. Document coherence evaluation methods are divided into two
main categories of local and global coherence evaluation. Using automatic methods for
evaluating or increasing the quality of coherence is considered the most important goal
of all text processing systems such as document summarization, text generation, text
simplification, statistical machine translation, mode detection, question answering,
student essay scoring, produced documents by unskilled people and combined topic texts
by unskilled persons. Therefore, all of the machine-driven NLP tasks tend to measure the
coherence in order to improve their processing algorithm.

In recent years, there have been several investigations into text coherence evaluation. It
is also high-quality systems are designed with the ability to produce very close texts to
human written. However, most of proposed models are engaging with semantic and
linguistic concepts of text. The most important challenge of them is limiting to a particular
area, lack of applicability and expansion into other languages, complex algorithms and
inaccuracies. Most of the previous approaches require strong assumptions and specific
features to evaluate the coherence. Discovering the different text sections relationship and
features selection are often has been done by users. Most proposed methods often assess
local coherence limited to only a few adjacent sentences. Their accuracy in evaluating
global coherence, especially in long documents, is not acceptable and low accuracy.
Previous important and existing approaches, such as entity and graph-based models, are
much involved with semantic and linguistic concepts. By limiting themselves to available
word co-occurrence information in sequential sentences within a short part of a text, these
methods have engaged with inaccuracy in public coherence evaluation. It is also there is
few offered approaches that evaluated local and global coherence simultaneously.
Methods which evaluate local and global coherence concurrently, only had an acceptable
local coherence accuracy and do not have global coherence precision. One of their
greatest challenges is their limitation on long text coherence evaluation and suitable for
low number sentences documents.

In this thesis, we attempt to assess the coherence and sentences dependency in whole text
using statistical approaches and text hidden knowledge. Using Google's word2vec
algorithm, the proposed approach converts words into numeric vectors and sentences into
numeric matrices. Applying statistical approaches based on recent results in word
embeddings, presented method introduces a simple and efficient model called "ECEM™
and studies how to incorporate the external word correlation knowledge to assess both
local and global coherence simultaneously. It is also assessing the local topic integrity of
text at the paragraph level regardless of word meaning and handcrafted rules. The global
coherence in proposed method is evaluated by sequence paragraph dependency. The most
important feature of the proposed model is the ability to simultaneously assess high
precision local and global coherence in large and high-number sentences. The combined
presented local and global coherence evaluation method does not depend on subject
matter and words concept, and has the ability to extend and apply to other languages

Keywords: Text coherence, local coherence, global coherence, word vector space,
language models.
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