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by Inducing Latent Topic Structure
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FH) (M7 30)
The food here is fantastic, easily the best sub sandwiches in the
Arizona area.

The shop is local and family run, so I definitely choose it over a lot of
the large national chains that are all around town.

The staff are extremely friendly and will always go above and beyond
in creating a delicious sandwich for you.

You will not be let down by the great food that they make here!
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xR 1 FHli7 &ty MBI 2%ET LD ROUGE-F fH,
T—&ty b Yelp Dataset Challenge ‘ Amazon Product Reviews
ERaliiti=g ROUGE-1 ROUGE-2 ROUGE-L ‘ ROUGE-1 ROUGE-2 ROUGE-L
Multi-Lead-1 27.42 3.74 14.34 30.32 5.85 15.96
LexRank [12] 26.53 3.30 14.54 31.42 5.17 16.67
Opinosis [13] 25.80 2.92 14.57 28.90 4.11 16.33
MeanSum [9] 28.66 3.73 15.77 30.16 4.51 17.76
Copycat [4] 28.95 4.80 17.76 31.84 5.79 20.00
REE 29.99 5.03 17.39 31.31 5.64 18.03
£ 2 BETMIEDERSINLENOANFFHER 27,
ETI Fluency Non- Ref. Coherence Focus | Fluency Non- Ref. Coherence  Focus
red. Clarity red. Clarity
LexRank -0.16 -0.15 -0.14 -0.06 -0.19 -0.14 -0.10 -0.16 -0.10 -0.10
MeanSum -0.01 -0.06 -0.02 -0.01 -0.03 -0.05 -0.13 -0.04 -0.04 -0.06
Copycat 0.09 0.16 0.06 0.04 0.08 0.09 0.12 0.13 0.11 0.02
REZX 0.08 0.05 0.09 0.02 0.14 0.10 0.11 0.07 0.04 0.14
Zssil és,kDKL [q(@s|ws)|p(as|2s =F)] £33 7—Xty "HOLY 2 —3E/ENOHE
ZZfil és,kDKL [a(@s]2s =k)|p(@s|2s = k)] (16) T—&ty b Yelp Amazon
s A
=202 Os kD [a(@s ]z =) lg(as |25 =par(k})] Eat 1,012,280/~ 4,566,519/~
—77. Gaussian word embedding Tl&, HFEDX 7Y/ Wik 800,/100 672/84
I—kizBWwT, HleFOBESIMEO KLD Z&/ME3 i 800/100 768/96
22T, @ 2ot~ HEEOSENIKZ L.
TRy % i) 72X DB HEFEO B NE 85 2k 4 2B
DESNTWS 24, ZHUF T8 & TRy 21632 '
EHHIUT T 2EET DD BEROTHDKEWN 4.1 HERHTE

CHIATE 2, AEDERRIC, 0 TROBAIIZED,
BT OWTESFIO KLD @ ER2HR/MeEh, #HbEy
IXDAENIREL, FrEY I XDHEINEL 5,
il 21, “I love this restaurant.” 72 ¥ 2Ry NEICEE T
5300, PR BT s NAERET 2 e v b, M4 —
PR ICET2NEZIET e dH D, BEROTEDKRE
W, L7edioT, by ZIFEBEDHOTHIKE
<y KO =R EREN 2 Z e PRI S,

3.4 bEYIXODMEY

RIS, BRI N2 by 730 S BRI Y] 72 SOl
U TENZENRT 5, BEFES (9] T, ZEEm e A
N XER D ROUGE 2 a7k, ZEEH L D ROUGE 2
a7 @O D D SIRENSFEELRWIRRE T To
FRERHMEICE R 2 2 e RIS TV S, AHFZEEZ D
HEZFAL, AJixxE e ®© ROUGE-1 (F1) 2&RA(0T
5 My IXEAE Y- L BERTERT 22T, L
LTHIGLW MYy 7 EFlIESVWERO Py I X2
PRI LI %, 2o, BICEMICEENTWA X
£ ® ROUGE-1 (precision) 2@\ ZEBML LW & T,
BRI TR B Z e ®2BHIET 5,
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AREERTIE, Yelp ¥ Amazon DL ¥ 2 —% W THEI
NHEENEROMREHE 21T o720 L E 2 —XF oMK%
£ 31T, ZREMNIE Amazon Mechanical Turk 12T,
FHEEZOWT S DL ¥ o —DEMN R MKIH LIER S N7z
bDTHD [4], 9 R—=RA T4 VIZiF, ELEDFHIHEDL
ZHIH S % Multi-Lead-1 \2HN A, &7z LHIHAUFETH
% LexRank [12] & Opinosis [13]. MO ZfliZs UA BT
ED MeanSum [9] & Copycat [4] ZHWze T a—4& -
7 2 —&121& GRU-RNN Z v, HFEOBIERD - Bih
& - XDBHERBOXTTHETZ 24 200, 400 &K 32 T
H 5, AR TEE Adam [16] 2 HWV, 2EEIZ 1073 T
Ny FHA R4 TH S, AMEEZ3HECEESN, £
NZHOB Y 7133 2D F Py 7 2FD,

4.2 HERINFEEHOTE ST

K12, FHli7T— &ty MBI ZHET LD ROUGE
237 %R, KFFEFABTRADRa7 %2R, T
HRHT/R L7z %X 271 approximate randomization test {23
W, KR T7 L OEBRIHEHNCEMTDH S LITE R
BRWZ 2 ERT (p<0.05), WINDT =&ty MzBW»
T3, [ XFL2TOFBHEREICB W T, FBRIEIE MeanSum
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‘1. I love them.

11. I wear a size # and they fit perfect.
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Copycat:

I'love the look of these shoes. They fit true to size and are very
comfortable to walk in. I would recommend them to anyone looking for
a good pair of shoes.

| BRER:

() H 111. I normally wear a size # and I ordered a # and they fit perfectly.

112. If you are looking for a wide foot, you can't go wrong with these shoes. ‘

This is the perfect "comfy shoe," great for walking around town or

12. I wear them all the time.

casual get togethers. Cute and functional! They do run a bit big, plan to
order them 1/2-1 size smaller than usual. Another very comfortable shoe

121. I would order more in the future.

‘ by Ahnu, would definitely buy again!

o= 3w

[ 1. The food is delicious.

11. The food is good, but I have to admit that it is a bit pricey.

Copycat:

This place has the best bubble tea I've ever had in my life.It's hard to
find a place that serves bubble tea and boba tea, but I think it's worth the
money. The staffis very friendly and helpful.I will definitely be back!

| BEEf:

(b) 111. Drinks are good, but they have a lot of options.
112. 1 do like this place, especially if you are in the area.

Great place for bubble tea , lots of options to customize your drinks and
‘ toppings! They also offer loose teas and milk teas. The desserts are nice

12. I love the matcha milk tea with tapioca, and it's the best.

as well, they offer mousse, macaroons, and pastries ect. The price point
is fair, cheaper than some other local options. Great atmosphere to meet

121. The ice cream is delicious,and the flavors are great.

‘ up with friends and chat, but also relaxing enough to come in and study.

R’RE:

[1. Tloveit.

11. The price was right and it was perfect.

Copycat:

This is a great table set for the price. It was easy to put together and
looks great. The only thing is that the chairs are a little flimsy, but they
are easy to assemble.

L{ 111. The price was right and it was easy to assemble.

(c) 12. 1 was very pleased with it.

BREWN:

Good deal on these tables and chairs! May come in separate packages

L{ 121. I am very happy with the purchase.

‘ but they will be well protected. Color may vary from what you see on

13. The color is perfect.

the website so be aware. Easy assembly. Seems durable enough. Great
option for a small living space.

L{ 131. It fits perfectly in the kitchen.

3 ARSI e AREEOH, BB LTEIRENZ MYy 7 XERT,

Z bE Y, BHTOHENR LERNE T TH S Copycat 120}
L CIEHE 3 2 HRENE S iz,

iz, FoNTERZEERNCFHES 2 72012, Ama-
zon Mechanical Turk E 12T ANFFHli %217 - 7z, BEFHF
7% 1], 4] o E, RiHMiiT— X%ty M5 50 oL
P a— ENORT BEELIEE, 5 N OFHEE G
ERE LTz BERLO8DDL 2 —2, ZDOLEa2—1Z
BEORRET ML DERINIENDORT & BEA 7R E
P TR L. ERXOIBMAT I ZHE L7z, FHiliR 2 7 8
Tl &E 2 Tl X 7z [E80 & AR & 31l X 7z [\ 50e
ZLIWEEETHETVOATIHiR 27 2R/ L Tw
%, Z#UZ best-worst scaling [20] & FRE., e /RIEE
BT X 72 B8 D A FHli A 2 7 B HICEE T 5 Z & T,
FEERIEDY S WEHEDM TR 2 Z e S E S TWw 5 [17),

FHAGEE L, BEFESE 9], [10] 1D &, LIFD 5 o0k
HERERA UTzo Fluency: SUERNCIEL L Fisaed L | ER
L3\, Non-redundancy (Non-red.): TAEE AR 72
HZESR 7 L —XD2 W\ Referential-clarity (Ref.-clarity) :
RAGFARHFAMDFHED Z L ZEL TV B DH, 2L T
WBDNDHH B, Coherence: K R X ATV TEH
ENTWB, Focus: BXIZDOWT, B Do Iz BEE
THEREBZATV D,

21T, BET ML DERS NBER O NFFHEIR 2
TERT, —1IZREPETORTITOWTHRE & FHfi L.
+1IFERERETORTICOWTERE L FHi L 723550 2
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A7 ERT, RKFFETNAETHRADR AT 2R, T
TRLZAAZWE T 2—F— - JL = —HRELXBWVT,
BRARAA7 ¥ DEBEDPHFINCEM L IZE ARV EER
3 (p<0.05), MF—Xty FEFEL T, Copycat £I2R
B 2 oDFEI D bEWRa T/ LN, BRI
FWTNOEHEIZB VTS Copycat ¥ D A7 DEDHE
FICERELIZE X2 T, Copycat LS L TWD Z b
%, FMIEAER HLES T 2 &, $RRIKIERAIC Focus OEAT
EVIHMEEZHRTED. Py 7 ZOFMEASVEIHRI
WERBTDZE T, FEDO My ZICES R Y TRENE
ERTEZeDTEL e RENT,

4.3 ERINEEHNOE YT

AREITIH, ERENLEN 2 OARBEEDOH 2R L 7Rd
5. RBEEOE & HANCOWTHERT %o

3 (a) 1T, HLCBE$ 2 Amazon L ¥ 2 —0 B4R I
7B R IR LT, IRBEE. NBHO My I X Z2DT
WEIR XN TW3 k51, TREX) S TEZ0M) o
WTHRTED, 2FBHDO Py I XEZDFIE, L2
7 —DZOHICIRELTWVWS Z IOV TERLTWS,
Copycat b £7z TRE X 2 TEZLH) 2oWTHAT
W3HDDZDFEMIHRTH Y, BERIIEER Iy
JWEDERTYTREENEER LTS Z b b,

X3 (Db)ida—k—23vy 70D Yelp LY 2 —0 AKX
NZBWERLTOWS, 1BEED CopyCat B “bubble tea
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’ 1. The food is good. ‘

11. The food is good, but the serviceis a bit slow. ‘

b 111. The food is good, but the portions are huge. ‘

112. It's a bit pricey, but the quality of the food is worth it. ‘

12. The food is delicious and the service is top notch. ‘

‘:: 121. The fish and chips are good, but not the best. ‘

122. On top of that, this is one of my favorite places to eat. ‘

4 TN K B ETEZER DS 2 KITZEBANDH T, KR Yy 7 XOBIED DT
HERLTED, ZNEhDMII TINS5 DA T ) ©RAMERENE U WEERZ RS,

R4 My I XOPFEME @EodeELD,

BF B E Yelp Amazon
BlFRT 1.83 1.73
T RT 1.25 1.24

K5 MYy IXOFMESY (@EWEEFEHD,

P OFFIE SV Yelp  Amazon
% 1E 1.37 1.29
52 e 1.67 1.45
%3 ME 1.66 1.50

® 6 HEEICB 2 pHE D EUTHI DITHIX D

FEEED log |fldk\ DFEfE Yelp Amazon
6 1ME 21.5 19.0
62 e 19.6 18.1
ERY 15.6 13.3

(tea with tapioca)” DFEKL TITEM L TV 25, RERIE
BSREMN AR T - M BEHLTWS Z e by
%o TOX ARSI NIENICHEIZ LW DD, 12 7%
HOE 111 FHOXZFHALTH D, Bzl icoh b
Yy 7 XBE D EERINIZE S 2 WS ETIUEDREICK L
TWAZehbhb, Py 7 ZDOARMEDEEINT
WB72DIT, REBICZDEIRFEVPELD DD
LEZLN, BIFEOARME MYy 7TV [15], [25) D &S
WHRAREZEAT 2T, KDERT—EEDOH 3
Py IREERTE S HFFEIND,

3 (c) ITHKEIZB$F % Amazon L' ¥ 2 —DEHNZRT,
RIS, AL TOMES, RA-HREDEELRE
FEREMICEZ TS HDD, “table” X “chair” &\ o7z
FMRE OERERZ 2 Z e TETVARY, ZOX5%K
D ESORHER R OTEHDIZ W Amazon L
L2 —TRICE R S 7z BEEIRSE [4] Tl RS
I ¥ —HEhE [22] 12 & D PSS O ERNCEL D AT
EMTEZZEPMEINTE D, TRV 20 S HEH
DBANHIRE N5,
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44 EHENFEYIXEEDARBEDEESD
REBETHELN Py I X AR ICOWT, #HFH
FALUE ¢ B EBOFE S VWO 2 DO S, o BB %
TV, 1§ o NI ARREDMRGGR D DR 2 F O RREE L 72,
HFREUE  BrBEfRchd 2 by 73BT 5 +
By ZIZOWTHRRTWE ZeDEE LW, ORI
T B7DIT, BTFRTEIEHTRTD My 7 XD
&% . semantic textual similarity & 2 7 [8] TxmfaE %
B L TW5 ALBERT (18] & FHWCEHE L 7z AFEERT
& ALBERT-base Z A L. FHli~>F~—27TlE, A
FIZ & 2 FELERHEIC T U 92.5% DAHBI I TR X hujz,
RAUTRT IO, WIhDT =Xty MBWTH, #l
TORRMEICH S Py 733, BTFTRWIE Y 7D
R7EDVFELLTED, FHFHERICDHZ MYy 7 SUIHR
T35y ZIZOVTBRRTWS Z e DRI,
EEFOFMES L | ERETE, BENRI L 21T
N Py IXONEN LD BAENR DI 2t 2l
LTS, ZORMERZMEET 272012, XOFFME &GV
HEE R 227 [19] 12T ALBERT 2225 L. S&REO MYy
I X DOFMEEVWEEHIL 72, FHEHNY F~—212BW0n
T AFIC & 2R 0 L 86.4% DAHBIRED HERR
ENTBDH, THREEZELXR BT 2RERETH 5,
RE5ITRT LI, B by 7220037, T b
Ey 75513 KD FEMBRNEICET 2 ALK ST
b, LiehoT, BEEMELSRBZIZDON, Py I XD
BNE D BRI DT 5 Z e BHER S N,

4.5 FEYIXDEERTODR

K412, HBLART YL 2a—ICHET3 Yy 2D
BIETICOWT, ZOERITRT P2 Z AL L
72o IRBUED T My 2 XDEBIESHIBDO FE Y 7XD
FAMTEWCAEID D, BFERICH 2 Y 7 SCHHED
LMy 22 obDeEZLNS, £EK6ITRT &
1T, HREEIC BT 2 o EEE T BETHI O1THI A DO W,
FEREDSER 12 1T DdUNE K725 Z e DERE & tze R 5
DFERBBEE 2 2 L, FITED T HONBED R DT HEHD
NS BRI SIBEREND Z e b5,
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5. BHOHIC

AR TIE, XHEPOABE LD My Z72HEEL, b
Yy 7B EERT 5 2 8T, BRCEOEN NI
ffize LicBois 2 2R LR, dHliEBICBVWT, 7%
BIERFT OB LR BN FIR e RE T 2 ML E
T3 DRI N, T, ROXDBENTHE I ED
K& BB XrER N E—H, FEhoL icohsy
BV NE 72 ) BRI C R S B v o TR %
MR L7z ZAUIHEBEOBERBICH V A5 % -z
Gaussian word embedding 12 TS X 7=k 2 JELLL T
BY, BEHOAR ST, BRNELNGEAR L ¥ DX D
MEEVEERTA2MEZR 7 ICHOERRANRTH 3,

BE OAFEIE. JST ACT-X JPMJAX1904. JST
CREST JPMJCRI1513 K tf JSPS i Bl ff 5% B 32 il &
20J10726 DXEFEZZF /=D DTH %,

6. I

6.1 KBELDFEYIRHOHE

AWFFETIE. AFCRE TR K DA E AR AME = 2 —
ZN My ZEFIL (TSNTM [15]) 2HVW3Z 2T, X
DARMEE LD My 70 EHE T 5,

FTHIEZ L LT, ABENE Y V7 ETLD—DTH S
hierarchical Dirichlet process [21] &, IR 3 % RIS
L2530 g EREE A ¢ & TR TETUET 2,

Vs, k NBeta(L'}/)v Ts,k =Ts,par(k)Vs,k H (]- - Vs,j) (17)
jesib(k)

T a-n (18)

jEAnC(k)

es,k:ﬂ's,k '¢s,k (19)
Z ZC. Sib(k) T Anc(k) ZZNZN b E Y 7 k DHID
WEBED My VEAERUCHED Py 7EERET, K5
WRT X, T B s PRIy 706 Y 7 k"
WD N EIRT DHERETR T, — . dsp FHZSR L
T sHhEY 7 kDHEED MY Z § € Anc(k) Z3ER
B, M7 E2BEIRT IMERERT, XsH by
k 2R T 2R 0, , 12205 2 DOFERDE TR I NS,
—7 . TSNTM !Z. doubly-recurrent neural networks
(DRNN) Z W T X DBTERI y; = RNN(w;) Z %A
10 we MUREEDAG s IS 5, DRNN 3BT & 0
HED 250 RNN 7a—XTHKEh, Py 7 kOH
M (20) TREXN B, ZOFHEED S5O N

e v, TREE SR, A5 E1F 5.
b, = tanh(Wph,pa, sy + Wohy_1) (20)

Ns,k NBeta(a, 18)7 ¢s,k ="MNs,k

Ve = sigmoid(hy ys) (21)
7oL hpar(k) &U‘ hk71 zrhzh by 7k @%ﬂt Z
DHIDIHTH B, A, BRI D £72 DRNN I &
DTt R o, 2HHT 2 2 THROoM S,
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5 N2 (F) LBEEDM OR) Ofl, A0 OREEICE
F3EE . BEIHOZRACBI 2G5 11245,

—» ancestral
”””” fraternal

K 6 Doubly-recurrent neural networks OFEX],

6.2 = (16) DEH
Rl L g(zs|zs) A (13). (14). (15 iIckhEx6N3
B, X (22) 258 D 320:
3. 05 1D [g(@s | ws) [p(as |25 = k) | —
D 05,1 Dxr, [a(zs|zs =kK)|p(xs]2s=k)] > 0
SEEA : X (22) D 1 HIILIT O LS ITEHTE %,
Y. 0 kDt [q(@s [ ws) [p(@s |2 =)
=3, 05 kDKL [N (s, Z0) IV (Ba par () Sd,par(e))]

1. » . . . .
=52 01 {108 S par |~ log [ + T[S, ) 5]

(22)

(s = Bapar() Sy pancy (s —ﬁd,pw(k))—d}
:%Zs Ouk {Cd,pa'r(k) —log [Bs|+Tx[2 1, 1) 5] 2
T By e~ 260 S b s}
=25 6o Capar 108 S 4T3 )
TG Ly Prshd ] _2ﬂ;par(k)2;;ar(k)ﬂdvk}
PRy R (14) 55 S, O pfras =32, Ounfts BRIV,
F2HICOWTHREBRIZ, MTO XS ICEMTE 2,
3. s kDKL [g(@s] 25 =) |p(@s|2s = )]
:%Zs és,k{cd,pw(m —log [Za | +Tr[B, ), 1y Bar]  (24)
FI(EG L P i ) =20y Bty Pt |
LedioT, X (22) BUTO X5 cBmEh 3,
>, 0ok DxL [g(@s|ws) [p(es|2s = k)
= s kDL [q(@s |2 =) |p(@s|2: =)

1 ~ . .
:523 Gs,k{—log [3s]+1log [Xa,k]
T [B7) 0 Bt eit] —San—pari], )]} (25
1 - 3 . 1( e
=57, Hs’k{flog |3|+log |z:d,,€|}+5 {Tf[z:d’;m,(k)
S Ok (Bt il —Shas— i)}

1 - . .
:52305,k —log|2s|+10g|2d,k|}
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7L R (15) 0 Y, 0 { Sl } = X, O u{Sast
fakigy} ZAW, $hbb, 53z bo¥—-0HE
ATI RO RN ENIRE S4B

—fIS, [ q1(x)log ga(x) dx >~ [ qi(x)logqi(x) dx

AT B Z LB, R (26) AL D LD,

ZS és,k{_fq(ws|ws)10gq(ms"zs:k) dws}

) (26)
2 Zs es,k{_ f q(wslws) log q(xslws) dws}

FHEHFIAPHDOLY ha—DEANIFTHZ Z

6, LTok51cFE T3,

=K
2
=2
=Tr

> és,k{—f q(zs|ws) log g(xs|ws) dacs}

L ) (27)
:5238O&k{kg|23L+dbg2w—%d}
—J7. FEETD XS ICEBHTE %,
> ésyk{ff q(xs|zs = k) log q(xs|ws) dws}
:%}:sé&k{kg|2dkk+dbg2w (28)

+ B (o, ) (s — ) T2} (@~ o))}

(28) DRBEDIHZLIT D & 5 ICHEHTE 5,

és,k{Eq(ms\ws) [(s *ﬂd,k)TXA?;,i(ws —fax)] }

<O Eata o [T(E7 ) (@0 — fra ) (@~ ra) )] |

(220 2 00 {Buto. o (@ fra )@= ) T} (29)

=Tr [2;1k ZS és,kid,k]

:ZS és,k d

L7zdio T, 3 (26), (27)

(28). (29) BHEHT 5 ¥,
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DIRILT 2 Z L AR TE %,

BE X

(1]

2]

B3l

(4]

[5]

(6]

Amplayo, R. K. and Lapata, M.: Unsupervised Opinion
Summarization with Noising and Denoising, Proceedings
of the 58th Annual Meeting of the Association for Com-
putational Linguistics, pp. 1934-1945 (2020).
Angelidis, S. and Lapata, M.: Summarizing Opinions:
Aspect Extraction Meets Sentiment Prediction and They
Are Both Weakly Supervised, Proceedings of the 2018
Conference on Empirical Methods in Natural Language
Processing, pp. 3675-3686 (2018).

Bowman, S., Vilnis, L., Vinyals, O., Dai, A., Jozefowicz,
R. and Bengio, S.: Generating Sentences from a Continu-
ous Space, Proceedings of the 20th SIGNLL Conference
on Computational Natural Language Learning, pp. 10—
21 (2016).

Brazinskas, A., Lapata, M. and Titov, I.: Unsupervised
Opinion Summarization as Copycat-Review Generation,
Proceedings of the 58th Annual Meeting of the Asso-
ciation for Computational Linguistics, pp. 5151-5169
(2020).

Carenini, G., Cheung, J. C. K. and Pauls, A.: Multi-
document summarization of evaluative text, Computa-
tional Intelligence, Vol. 29, No. 4, pp. 545-576 (2013).
Celikyilmaz, A. and Hakkani-Tur, D.: A hybrid hier-
archical model for multi-document summarization, Pro-
ceedings of the 48th Annual Meeting of the Association

(© 2020 Information Processing Society of Japan

[7]

8]

[10]

[11]

[14]

[18]

[19]

[20]

[21]

V01.2020-NL-246 No.31
Vo0l.2020-SLP-134 No.31
2020/12/3

for Computational Linguistics, pp. 815-824 (2010).
Celikyilmaz, A. and Hakkani-Tur, D.: Discovery of top-
ically coherent sentences for extractive summarization,
Proceedings of the 49th Annual Meeting of the Associ-
ation for Computational Linguistics: Human Language
Technologies, pp. 491-499 (2011).

Cer, D., Diab, M., Agirre, E., Lopez-Gazpio, 1. and Spe-
cia, L.: SemEval-2017 Task 1: Semantic Textual Simi-
larity Multilingual and Crosslingual Focused Evaluation,
Proceedings of the 11th International Workshop on Se-
mantic Evaluation, pp. 1-14 (2017).

Chu, E. and Liu, P.: MeanSum: A Neural Model for
Unsupervised Multi-Document Abstractive Summariza-
tion, Proceedings of the 36th International Conference
on Machine Learning, pp. 1223-1232 (2019).

Dang, H. T.: Overview of DUC 2005, Proceedings of the
Document Understanding Conference, Vol. 2005, pp. 1—

12 (2005).

Dilokthanakul, N., Mediano, P. A., Garnelo, M.,
Lee, M. C., Salimbeni, H., Arulkumaran, K. and
Shanahan, M.: Deep unsupervised clustering with

gaussian mixture variational autoencoders, CoRR,
Vol. arXiv:1611.02648v2 (2016).

Erkan, G. and Radev, D. R.: LexPageRank: Prestige
in Multi-Document Text Summarization, Proceedings of
the 2004 Conference on Empirical Methods in Natural
Language Processing, pp. 365-371 (2004).

Ganesan, K., Zhai, C. and Han, J.: Opinosis: a graph-
based approach to abstractive summarization of highly
redundant opinions, Proceedings of the 23rd Interna-
tional Conference on Computational Linguistics, pp.
340-348 (2010).

Gerani, S., Mehdad, Y., Carenini, G., Ng, R. T. and Ne-
jat, B.: Abstractive summarization of product reviews
using discourse structure, Proceedings of the 2014 Con-
ference on Empirical Methods in Natural Language Pro-
cessing, pp. 1602-1613 (2014).

Isonuma, M., Mori, J., Bollegala, D. and Sakata, I.: Tree-
Structured Neural Topic Model, Proceedings of the 58th
Annual Meeting of the Association for Computational
Linguistics, pp. 800-806 (2020).

Kingma, D. P. and Ba, J.: Adam: A Method for Stochas-
tic Optimization, CoRR, Vol. arXiv:1412.6980v9 (2014).
Kiritchenko, S. and Mohammad, S. M.: Capturing Re-
liable Fine-Grained Sentiment Associations by Crowd-
sourcing and Best—Worst Scaling, Proceedings of the
2016 Conference of the North American Chapter of
the Association for Computational Linguistics: Human
Language Technologies, pp. 811-817 (2016).

Lan, Z., Chen, M., Goodman, S., Gimpel, K., Sharma,
P. and Soricut, R.: ALBERT: A Lite BERT for Self-
supervised Learning of Language Representations, Pro-
ceedings of the 7th International Conference on Learn-
ing Representations (2019).

Louis, A. and Nenkova, A.: Automatic identification of
general and specific sentences by leveraging discourse an-
notations, Proceedings of 5th International Joint Con-
ference on Natural Language Processing, pp. 605—613
(2011).

Louviere, J. J., Flynn, T. N. and Marley, A. A. J.: Best-
worst scaling: Theory, methods and applications, Cam-
bridge University Press (2015).

Paisley, J., Wang, C., Blei, D. M. and Jordan, M. I.:
Nested hierarchical Dirichlet processes, IEEFE Transac-
tions on Pattern Analysis and Machine Intelligence,



AR AN IR S O PR ICSRLE Vo0l.2020-NL-246 No.31
BRILIEF = J'-l'.:h,ﬁﬁn Vo0l.2020-SLP-134 No.31
IPSJ SIG Technical Report 2020/12/3

Vol. 37, No. 2, pp. 256-270 (2014).

[22] See, A., Liu, P. J. and Manning, C. D.: Get To
The Point: Summarization with Pointer-Generator Net-
works, Proceedings of the 55th Annual Meeting of the
Association for Computational Linguistics, pp. 1073—
1083 (2017).

[23] Titov, I. and McDonald, R.: A joint model of text and
aspect ratings for sentiment summarization, Proceedings
of the 46th Annual Meeting of the Association for Com-
putational Linguistics: Human Language Technologies,
pp- 308-316 (2008).

[24] Vilnis, L. and McCallum, A.: Word representations via
gaussian embedding, Proceedings of the 3rd Interna-
tional Conference on Learning Representations (2015).

[25] Wang, C. and Blei, D. M.: Variational inference for the
nested Chinese restaurant process, Advances in Neural
Information Processing Systems, pp. 1990-1998 (2009).

[26] Wang, W., Gan, Z., Xu, H., Zhang, R., Wang, G., Shen,
D., Chen, C. and Carin, L.: Topic-Guided Variational
Auto-Encoder for Text Generation, Proceedings of the
2019 Conference of the North American Chapter of
the Association for Computational Linguistics: Human
Language Technologies, pp. 166-177 (2019).

[27] Yang, Z., Hu, Z., Salakhutdinov, R. and Berg-
Kirkpatrick, T.: Improved variational autoencoders for
text modeling using dilated convolutions, Proceedings of
the 34th International Conference on Machine Learn-
ing, pp. 3881-3890 (2017).

(© 2020 Information Processing Society of Japan 9



