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Full Text

Istay at the Dream often for business and am aiways satisfied with the rooms and staf. The Hotel
s located close to Chelsea Market and there are many wonderful restaurants wit

distance. The poo! is beautiful and give the feeling of being in paradise whie in Nex
and my grifriend stayed at the Dream Downtown hotel last week for & days
recommend it. Both of us have been in New York many times before and the Dream Downtown is
by far the best hotel and made our Stay Detter than expected. 50 nice and really
friendly, we feit 5o welcome when our roem corated with
2 skyline view we loved, super comfortable beds and great room ser mention the bar in
Tobby and the Penthouse Bar/club with amazing view, a total New York rightife experience in the

hotel. The locations s perfect, Meat packing and Chelsea art alleries around and close 1o
Shopping. From now on, when visiting New York we wil o at the Dream Downtown. First
we were impressed by the
en staying at many other
hotels (mainly in Europe) but never experience as nice beds. ie babies, The cleaning was
impeccable and the staff was very helpful and friendiy even though we were not as cool as the
rest of the hotels guests. Overall a pleasant stay and we wil definitely stay there again if possble,
even ifit's 2 ltle bit 100 hip far us peopie Laved the hotel, Nothing but great things to
say about this place. |y to NY from Los Angeles quite a bit and looking forward to having 2 great
place tostay from now on, Can't wait for the next one. |ove staying in Chelsea - I's city Iving with
neightarhood feel, We decided to splurge a kttle and stayed at the Dream Downtown this last

trip{May), Well be back
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Measure
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- Pyramids

Automatic Summary

Comparison With Manual Summary

(Figure 1) Traditional Approach of Evaluating Text Summary
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ReviewNo

Review Contents

We stayed at The Belvedere Hotel in May for 7 nights and really enjoyed our stay. Room was spacious and clean and the bed is very
comfortable. Most of the staff are friendly and helpful. Close o the subways, walking distance to Central Park, Times
Sguare Broadway, Port Authorily, etc.

The hotel is not a premiurn hotel. This hotelis in a great location and good price hence why we picked it When | took the elevator
up to our floor, the elevator door openad right in front of our room. The room was clean and there was a microwave and a coffee
rmaker and a little fridge.

The Hotel was spotlessly clean and the staff were helpful and friendly. Bach time we called front desk and asked for something it
was delivered to our room promptly. The room was spacious and clean, the bathroom was ok,

This hotel is at a great location near Times Square and a subway stop. Be aware that it is an older hotel, so the slevators are a bit
small and slow. Also, shower water temperature is not consistani, We stayed there 6 nights and those are my only complaints,

ReviewNo

SentenceNo

Review Contents

We stayed at The Belveders Bote! in May for 7 nights and really enjoved our stay.
Room was spacious and dean and the bed is very carnfortable.

tost of the staff are friendly and helpful.

Close to the subways, walking distance to Central Park, Times Square Broadway, Port Authority, etc,

The hotelis not a premium hotel.

This hotelis in a great location and good price hence why we picked it
When | took the elevator up to our ficor, the elevator door opened right in front of our room.
The roomn was clean and there was a microwave and a coffee maker and a little fridge.

[ e N I T

-

The Hotel was spotlessly dean and the staff were helpful and friendly.
Each time we calied front desk and asked for something it was delivered to sur room promptly,

The roomwas spacious and clean, the bathroomwas ok,

GroEs W Ra

This hotelis at a great location near Times Square and a subway stop.

Be aware that it is an older hotel, so the elevators are a bit small and slow.
Also, shawer water temperature is not consistant,

We stayed there 6 nights and those are my only complaints.
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Topicl Topic2 Topic3  Topicd  Topics
Docl 0.048 0.018  0.601 | 0.631 ©.048
Doc2 | 0.624 -0.053 i -6.035 0.192
Doc3 | -0.054 0.719 0 Q -0.077
Doc4 o o 0.288 0 -0.013
Doc5 0 0.048 0.155 0.040 0.381
Doct o 0026  0.610 0.001  -0.048
Doc? 0.107 0.008 0.800 0.005 2.020
Doc8 0.285 0.007 0 0.005 0.104
Doco 0 0.017  0.265 0.00L 0.076
Bocl0 | 0.115 0.143  0.017 0.065 0.098
Pocll | 0035 | 0.722 0.018 0 0.059
Doclz | 0.017 0.068 | 0.633 i 0.1456
Bocl3 | -0.243  0.092  -0.059 -0.057 | 0.393
bBocld | 0.105 0.023  0.066 0.072 0.182
Docl5 | 0.121 0.007 i 0.004 0.016

Topic Information
room, comfortable, bed, clean, smali

staff, heipful, friendly, concierge, front
location, great, hotel, subway
night, stay, time, trip

S I R O N

elevator, small, time, foor

(Figure 5) Doc/Topic Matrix and Topic Information
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¢
r[O _D,
r‘ln >0

e g ol H n® A
Ho

T

(Table 1) Covered Sentences and Completeness Measure (Similarity Threshold = 0.8)

Sentencesin Summary
Max Value
Sentence2 Sentence11 Sentence 12 Sentence1 Sentence 13

Sentence 1 -0.083 0,080 0.207 1 0.105 1

Sentence ? 1 0,703 0.050 -0.083 -0.360 1

Sentence 3 0.243 0.287 0.060 0.010 0.016 0.287

Sentence 4 -0.133 -0.080 0.611 -0.395 -0.461 0611

Sentence 5 0.036 -0.051 0.072 0.037 0.437 0437

Sentence 6 -0.022 -0.083 0.611 0.048 -0.356 0611

Sentences

Sentence 7 -0.206 -0.103 -0.094 -0.008 0.290 0.290
In Sentence 8 0.303 0,392 0.358 -0.090 -0.302 0.392

Sentence 9 -0.091 0.347 0.047 0.260 0.074 0.347

Full Text

Sentence 10 -0.207 0.078 -0.236 -0.091 0.074 0.078

Sentence 11 0.703 1 -0.005 0.080 -0.273 1

Sentence 12 0.050 -0.005 1 0.207 -0.196 1

Sentence 13 -0.360 -0.273 -0.196 0.105 1 1

Sentence 14 -0177 -0.309 -0.218 0.178 0.366 0.366

Sentence 15 0.110 0,100 0.150 0.451 -0.036 0.4571
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A1 Covered Sentences+ 127H el Ao = Feotd
o} wEhd PAIFRe] 0.39] 73 <Table 1>9] &
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<Figure 3>2] (6) Measuring
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soz
Succinctness= S.FE-2] 2t o] W&o F5&
ol duh} IHEeHA ERHJNEAE S 3'5‘}
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e AEE Yehlle Jido g 3HEA
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# of Unique Sentences

Succinctness = -
# of Sentences in Summary

2 Aol A B # of Sentences in Summary=
[okrol Z3HE A Z7e] & ou)siH, &

Z}8] # of Unique Sentences= 8.°F&9 &4
T Eol gokHE U] & B3 9 &

Pom fAA e, & HUT NS B
A AR AAE = e #4249 5 v
). Unique Sentences®] 7\'d-2 <Table 2>< &3l

Boh A8 AHd 5 ATt
<Table 2> A 2t 3} H-& Qofiol| 234
5709 s UERiH, 2 Ao A= T T
"v‘% HE 7] FAR] FAIEE YERdith W
Z9] Max Value= 29F&2] 7 &4 s
%5]“1 e o] 8ok s/ 4 F A
15 A Q3 47 B A2l e 2k FAS
7H 2 3= YERdTh ol & E9] Sentence 2
A4S A28kl Sentence 113+2] FA=7}
0.7030.2 714 =A YEJEE, Max Value®
#xel 0.703¢] #t}. 5 Sentence 29} Sentence 11
2 AZ b FAIETE 07032 FH o2 =
Uette®, gokH: Yo o]& F &4 EF
239 A EHA% THOE AT 4 Jh
ShH Sentence 139] 749 Sk Wloll Al f
AI=7) 2 Tl EASHA gotAl, 7HE FAE
g T FARESQ] Max Value #el &3
0.105% SA vehtar ok o3k 3o A
Sentence 2%} Sentence 11 A Ul-&-0] QoF
F Yo 802 =435}, Sentence 1, Sentence
12, Sentence 132 A} Ul-8-0] QoFE Ujof] EA|

fr O{N > rf

(Table 2) Unique Sentences and Succinctness Measure (Similarity Threshold = 0.35)

Sentencesin Summary
Max Value
Sentence 2 Sentence 11 Sentence 12 Sentence 1 Sentence 13
Sentence 2 1 0.703 0.050 -0.083 -0.360 0.703
Sentences
Sentence 11 0.703 1 -0.005 0.080 -0.273 0.703
In Sentence 12 0.050 -0.005 1 0.207 =-0.196 0207
Sentence 1 -0.083 0.080 0.207 1 0.105 a.207
Summary
Sentence 13 -0.360 -0.273 -0.196 0.105 1 a.ios
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of A Al Ant. wepA] B AFolxe &
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AREBt] FALE
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F — Score = -
Completeness + Succinctness

FAEE AAIZES] Wt i AHA, 7HEA,
J2]3 F-Score?] W&} &gl <Figure 6> U
ERolTt.

AN A whet ¢+
A7 AR e AEd
<Figure 6>9] -¢-Zol A A5 o

7;]]71—0 030i/\47(4 E o‘(l)‘

A, ZHAA], F-Score
Aae] o7}
9t} ©

TAE 9
F-Score= 0.686 2.

& UeRITh dER wek gol fARS] YA = Agigre Hom, o] W YEAY L 08,
frel mobdes ARAE WopAa AN pA4e) e 062 UERITH <Figure 6514
Topict Topic2 Topic3 Topicéd Topics Max Value
Sentence 2 Sentence 11 Sentence 12 Sentence 1 Sentence 13
Sentence 1 -0.083 0.080 0.207 1 0.105 1
Sentence 2 1 0.702 0050 -0.083 -0.360 1
Sentence 3 0.243 0.287 0.060 0.010 0.016 0.287
Sentence 4 -0.133 -0.090 05611 -0.395 -0.461 0611
Sentence 5 0036 -0.051 0.072 0.037 0.437 0.437
Sentence & -0.022 -C.083 0811 0.048 -0.356 0611
Sentence 7 -0.206 -0.103 -0.094 -0.008 0.2%0 0.290
Sentence 8 0303 0.392 0.358 “a.0s0 0302 0.392 Threshold Completeness Succinctness  F-score
Sentence 9 -0.091 0.347 0.047 0.250 0.074 0.347 o1 093 5 -
Sentence 10 -0.207 0.078 -0.236 -0.091 0.074 0.078 02 0.93 0.2 0.329
Sentence 11 0.703 1 -0.005% 0.080 -0.273 1 03 0.80 06 0.685
Sentence 12 0.050 -C.008 1 0.207 -0.196 1 04 0.60 06 0.600
Sentence 13 -0.360 -0.273 -0.196 0105 1 1 05 0.47 06 0.525
Sentence 14 -0.177 -C.309 -0.218 0178 0.366 0.366 06 047 06 0525
Sentence 15 0.110 C.100 0.150 0487 -0.036 0.451 07 6.33 06 0.429
0.8 0.33 1 C.500
Topic1 Topic2 Topic3 Topick Topic5 Max Value 03 033 1 0.500
Sentence 2 Sentence 11 Sentence 12 Sentence 1 Sentence 13 1 0.33 1 0.500
Sentence 2 1 0.703 0.080 -0.083 -0,260 0.703
Sentence 11 0.703 1 -0.005 0.080 -0.273 ¢.703
Sentence 12 0.050 -0.005 1 0.207 -0.196 G.207
Sentence 1 -0.083 0.080 0.207 1 0.105 0.207
Sentence 13 -0.360 -0.273 -0.196 0.10% 1 0.105
(Figure 6) Evaluation Report for Quality of Summary with Three Measures
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(Figure 7) Completeness, Succinctness, and F-Score in accordance with Similarity Threshold
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Hotel A

Hotel B

Topic 5 Topic 5
Topic information Topic Information

Topict room, comfortabie, bed, clean, smalt Topict  central, park, location, subway, distance
Topic2 staff, heipful, friendly, concierge, front Topic2 room, bed, comfortable, clean, spacious
Topic3 location, great, great location, hotel, subway Topic3  staff, friendly, helpful, front, desk
Topic4 belvedere, night, stay, time, trip Topica night, hotel, room, time, day
Topics hotel, elevator, small, time, floor Topich hotel, good, location, price, good location

Topic 10 :

Topic Information

Topict
Topicz staff, heipful, friendly, condierge, front

focation, great, grest location, price, good
Topicd belvedere, stay, night, time, trip Topic 5
TopicS hotel, good, price, old, breakfast

Topic3

bed, comfortable, clean, comfortable bed, comfy

Hotel C

Topic Information

Topice  microwave, fridge, small, coffee, maker Topict  staff, friendly, helpful, hotel, comfortable
Topic7 distance, walking, walk distance, subway, restaurant Topic2 room, bed, comifortable, small, bathroom
Topic8  room, clean, spacious, floor, bathroom Topic3  hot: ight, club, fobby, place

Topic3  elevator, floor, small, time, siow Topic4 great, location, great location, restaurant, good
Topic10 night, desk, front, front desk,day Topics  desk, front, front desk, room, door

(Figure 8) Topic Information (Part)

Hotel A - Topic 5

Topic1 Topic2 Topic3 Topic4 Topic5 Topic 1 Topic 2 Topic 3 Topic 4 Topic 5
Doc1 0.000 0.017 0.205 0015 0139 Max Wei
! g ght
Doc2 0.000 0.000 0.000 0.000 0.000 Document No 541 9736 9698 5738 9997
Doc3 0.169 0.008 0.000 0.038 0.045 l
Doc4 0119 0017 0036 0013 0.140
Doc5 0014 0.000 0.000 0.000 0.012 Summary
Docé 0.073 0016 0.035 0013 0.099 Room was spacious and clean and the bed is very comfortable
Doc7 0.105 0.023 0.066 0.072 0.182 The Hotel was spotlessly clean and the staff were helpful and friendly
Docg -0.029 0518 0.000 0.000 -0.029 This hotel is at a great location near Times Square and a subway stop
H H We stayed at The Belvedere Hotel in May for 7 nights and really enjoyed our stay
Doc10549 0.000 0.102 0021 0.000 0034 I can't believe that all the rooms in this hotel were this disgusting or the hotel would have been empty
Hotel A - Topic 10
Topic1 Topic2 Topic3 Topic4 Topics5 = Topicl0 Topic 1 Topic2 Topic3 Topic4 Topic5 = Topic 10
Max Weight
7 7 141 7 1884 - 7
Docl | goos 0000 0015 0010 0.184 -0.006 Document No 383 65 7 5738 88 5270
Doc2 | pooo 0000 0000 0.000 0.000 0.000 1
Doc3 | po25 0000 0000 0021 0.000 0.082 Summary
Doc4 The bed was very comfortable and clean
0017 0000 0010 0006 0118 _  -0.020 Most of the staff are friendly and helpful
Doc5 | 0000 0000 0000 0000  0.000 0,027 This hotel is in a great location hence why we picked it
Docé 0009 0000 0009 0006 0114 0.011 We stayed at The Belvedere Hotel in May for 7 nights and really enjoyed our stay
The hotel is not ium hotel
Doc? | pp13 0000 0013 0057 0.163 0,045 € hotelis not a premium note
bocs The room was clean and there was a microwave and a coffee maker and a little fridge
oc 0000 0515 0000 -0.020 0.000 0167 Close to the subways, walking distance to Central Park, Times Square, Broadway, Port Authority, etc
: The room was spacious and clean, the bathroom was ok
When | took the elevator up to our floor, the elevator door opened right in front of our room
Doc10549| o000 0.095 0024 0.000 _ 0.022 0.075 Each time we called front desk and asked for something it was delivered to our room promptly
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(Table 3) Similarity Matrix between Sentences

Sentence 1 Sentence 2 Sentence 3 Sentence 4 Sentence 5 -

Sentence 10548

Sentence 1 1 01411104 0.1293644 -0.1676280 0.1113393 -0.1054437
Sentence 2 0.1411104 1 0.4095090 0.0950363 -0.1441542 0.0017545
Sentence 3 0.1293644 0.4095090 1 -0.2174963 -0.2106007 0.0651208
Sentence 4 -0.1676280 00950363 -0.2174963 1 03021876 -0.0945512
Sentence 5 0.1113393 -0.1441542 -0.2106007 0.3021876 1 0.1132104
Sentence 10548 -0.1054437 0.0017545 0.0651208 -0.0945512 0.1132104 1

Hotel A - Topic 5

Sentence 541 Sentence 9736 Sentence 9698 Sentence 5738 Sentence 9997| Max Value Threshold | Completeness Succinctness F-score
Sentence 1 -0.0995945 -0.0764908 04721108 -0.3996083 -0.1686468 04721108 0.05 0.9164 0.2 0.328
Sentence 2 -0.3129768 -0.4524994 -0.2427113 0.0900595 0.4106688 0.4106688 0.1 0.8626 0.2 0.325
Sentence 3 -0.3353625 -0.5314161 -0.2607394 -0.0178914 2.1141614 0.1141614 0.15 0.7910 0.2 0.319
Sentence 4 0.0878065 (.3363878 -0.3000875 0.0337548 0.1328680 0.3363878 | | 0.2 0.7080 0.2 0.312
Sentence 5 0.0760056 0.1889450 0.4408038 -0.3858001 -0.0614644 0.4408038 0.25 0.6227 0.2 0.303
H H H 03 0.5293 0.2 0.290
Sentence 10548 -0.1526621  -0.1503940 0.0780425 0.0216173 -0.0092362 | 0.0780425 035 0.4386 0.6 0.507
0.4 0.3549 0.6 0.446
— 045 0.2836 0.6 0.385
0.5 0.2188 0.6 0.321
0.55 0.1648 0.6 0.259
0.6 0.1199 0.6 0.200
Sentence 541 Sentence 8736 Sentence 9698 Sentence 5738 Sentence 9997| Max Value 0.65 0.0863 0.6 0.151
Sentence 541 1 0.7025669 0.0348116 -0.0828998 0.0151965 0.7025669 0.7 0.0590 0.6 0.107
Sentence 9736 | 0.7025669 1 0.0038265 0.07958039 -0.0269289 0.7025668 2.75 0.0346 1 0.067
Sentence 9698 | 0.0348116 0.0038265 1 -0.2068636 -0.1959650 00348116 | 08 0.0164 1 0.032
Sentence 5738 | -0.0828998 0.0799039 -0.2068636 1 0.3213168 0.3213168 0.85 0.0065 1 0.013
Sentence 9997 | 00151965 -0.0269289 -0.1959650 0.3213168 1 0.3213168 0.9 0.0017 1 0.003

(Figure 10) Evaluation Report for Quality of Summary (Hotel A, # of Sentences = 5)
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(Table 4) Three Quality Measures at Optimal Setting

Opt. # of Topics Sim. Threshold F-Score Completeness Succinciness

Hotel A 10 (.4
Hotel B 5 (.35
Haotael C 10 0.4

0.547 0.604 0.5
0.667 0.696 06
0.684 0.597 08

<Figure 13> Hotel A, Hotel B, 12] 3L Hotel
Co 4 8ok sl B 9 A A
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stod Hola ot Al 7HA] A9 25 HAH B
o] = 5 ~ 1070 AbelollA YElton, FALE
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Abstract

Automatic Quality Evaluation with Completeness
and Succinctness for Text Summarization

Eunjung Ko* + Namgyu Kim**

Recently, as the demand for big data analysis increases, cases of analyzing unstructured data and
using the results are also increasing. Among the various types of unstructured data, text is used as a means
of communicating information in almost all fields. In addition, many analysts are interested in the amount
of data is very large and relatively easy to collect compared to other unstructured and structured data.
Among the various text analysis applications, document classification which classifies documents into
predetermined categories, topic modeling which extracts major topics from a large number of documents,
sentimental analysis or opinion mining that identifies emotions or opinions contained in texts, and Text
Summarization which summarize the main contents from one document or several documents have been
actively studied.

Especially, the text summarization technique is actively applied in the business through the news
summary service, the privacy policy summary service, ect. In addition, much research has been done in
academia in accordance with the extraction approach which provides the main elements of the document
selectively and the abstraction approach which extracts the elements of the document and composes new
sentences by combining them. However, the technique of evaluating the quality of automatically
summarized documents has not made much progress compared to the technique of automatic text
summarization. Most of existing studies dealing with the quality evaluation of summarization were carried
out manual summarization of document, using them as reference documents, and measuring the similarity
between the automatic summary and reference document. Specifically, automatic summarization is
performed through various techniques from full text, and comparison with reference document, which is
an ideal summary document, is performed for measuring the quality of automatic summarization. Reference

documents are provided in two major ways, the most common way is manual summarization, in which a
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person creates an ideal summary by hand. Since this method requires human intervention in the process
of preparing the summary, it takes a lot of time and cost to write the summary, and there is a limitation
that the evaluation result may be different depending on the subject of the summarizer. Therefore, in order
to overcome these limitations, attempts have been made to measure the quality of summary documents
without human intervention.

On the other hand, as a representative attempt to overcome these limitations, a method has been
recently devised to reduce the size of the full text and to measure the similarity of the reduced full text
and the automatic summary. In this method, the more frequent term in the full text appears in the summary,
the better the quality of the summary. However, since summarization essentially means minimizing a lot
of content while minimizing content omissions, it is unreasonable to say that a "good summary" based on
only frequency always means a "good summary" in its essential meaning. In order to overcome the
limitations of this previous study of summarization evaluation, this study proposes an automatic quality
evaluation for text summarization method based on the essential meaning of summarization. Specifically,
the concept of succinctness is defined as an element indicating how few duplicated contents among the
sentences of the summary, and completeness is defined as an element that indicating how few of the
contents are not included in the summary.

In this paper, we propose a method for automatic quality evaluation of text summarization based on
the concepts of succinctness and completeness. In order to evaluate the practical applicability of the
proposed methodology, 29,671 sentences were extracted from TripAdvisor 's hotel reviews, summarized the
reviews by each hotel and presented the results of the experiments conducted on evaluation of the quality
of summaries in accordance to the proposed methodology. It also provides a way to integrate the
completeness and succinctness in the trade-off relationship into the F-Score, and propose a method to

perform the optimal summarization by changing the threshold of the sentence similarity.
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