TOPIC @&

L RERFRIGEEEE

| R EAT AR BOR E S E s s, 095 B 210023

{E

X

TP31 A doi: 10.11959/j.issn.2096-0271.2021023

An interpretive evaluation of entity summarization
system

LIU Qingxia, LI Junyou, CHENG Gong
State Key Laboratory for Novel Software Technology, Nanjing University, Nanjing 210023, China

Abstract

The task of entity summarization (ES) is to select an optimum subset from a large set of triples describing an entity in a
knowledge graph. ES systems often integrate many and various ES features in a complex way. While state-of-the-art ES
systems have been evaluated and compared by recent benchmarking efforts, it was unclear whether and how much each
constituent ES feature had contributed to the performance of an ES system. An interpretive evaluation of ES systems
was proposed. Two novel evaluation metrics were proposed, feature effectiveness ratio and feature significance ratio,
to characterize how much ground-truth summaries and machine-generated summaries exhibit each ES feature. Their
comparison would help to interpret the performance of an ES system. Based on three benchmarks, metrics with six popular
ES features were implemented, and an interpretive evaluation of nine unsupervised ES systems and two supervised ES

systems were presented. The code and data are open source.
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5 R G0 T B 1 A B R AR AT R

43T o
TERBEFR WML IRMERSE Z—,
RELINTE3/N IS i FAEH R T At
F Gt MWFSRATAIHT HZZE R A
H—, RELINMIoP VEFE I F SRAE £ fif 22
ZghEE (AN GFoVINFSREAL) ,
SZ_ 1 RELINZE S I i 35308 (s 41 & 14 B
fE X B w (BUE 4 BAER) =t
2H, X FIoPVEHE, RELINFEESBM-LAI
FED EHF SR Z M E A FERTELHY
M, BIRELINA: s 2 (K 1o P VS i i
B R A TIAEESBM-DE, HFSR
R, 20 R R A T 2 A AR A 114 5 1)
TR B4, FEESBM-LE, RELIN® 1%

J&Emovie:filmidfiimovie:actor_actorid

&3 WNE ESBM-D ERIFSR (19MF = tpEE) . 5 FERIDEFAGERZZEFNIA - /7l

LA G LFoP GFoP GFoV IoPV DoP DoV

RELIN 0.28040.228  0.8694£0.075  0.2774£0.098  1.801£0.297  2.351£0.791 =  0.74940.253

DIVERSUM 0.649+0.192  0.910+0.048 = 0.85440.167  1.1754+0.198 2.753+0.925 1.0374+0.086

FACES-E  0.623420.281 = 0.9142£0.079+ 0.911+0.208  1.142+0.241 249440881« 0.972+0.118

CD 0.33440.181  0.863%£0.062  0.414%0.136 1.62040.250  2.74240.886 1.061£0.051

BAFREC 0.585+0.169 = 0.954+0.056  0.908+0.177  1.11740.198 2.586+0.755  0.980+0.107

KAFCA 0.361+£0.248  0.850%£0.083  0.646+0.244  1.37740.294  2.505%£0.829+ 0.993%0.116 =
MPSUM 0.434+0.201  0.876+0.072  0.730%0.250 = 1.30440.291 = 2.74240.886 0.89140.187

ESA 0.266+0.212  0.84840.084  0.52940.179 1.535+0.282  2.303+0.827  0.930+0.160

DeepLENS  0.30240.219  0.85440.076  0.65640.190  1.407%£0.267  2.415+0.801 = 0.957+0.115

FER 0.561+0.165  0.913£0.052  0.759+0.125  1.275%0.175 2.478+0.747 1.01640.054

R4 WNUEESBM-L EBIFSR (398 + FEEE) . 5 FRIBEARGERZEZRNTA - 7

TR G LFoP GFoP GFoV loPV DoP DoV

RELIN 0.688+£0.432= 0.991£0.047 = 0.600£0.137  1.154£0.050  2.775%£2.012 = 0.967%0.189

DIVERSUM 0.8704+0.381  0.99340.038 = 1.00640.247  0.9914+0.077  3.86943.357  1.0914+0.075

FACES-E  0.536+0.163= 0.962+0.079  1.3414+0.296 - 0.87240.092 - 3.84843.352 1.05940.103 =
CD 0.47040.199  0.996£0.073 = 1.009£0.212  0.959+£0.079  3.869%3.357  1.102%0.071

BAFREC 0.56240.201 = 1.020+0.053  1.59840.491 0.78140.144 3.485+3.228  1.00740.088

KAFCA 0.234+0.200  0.95440.056  1.3094+0.395= 0.884+0.108 = 3.869+3.357  1.104%0.102

MPSUM 0.568+£0.201 = 0.9792£0.046  1.2494£0428 = 0.908%£0.131 = 3.869£3.357  1.083£0.104 =
ESA 0.51440.235+ 1.029+0.037  1.241+£0.352= 0.892+0.116+ 3.125+2.613« 1.013+0.154 =
DeepLENS  0.36140.163 1.004+0.037 = 1.41240.409- 0.840+0.129+ 349642343  1.000%0.081

FER 0.5814£0.125  0.99840.029  1.349+0.188  0.864%£0.057  3.093%£2.394  1.061%0.068
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R_5 WNEEFED ERVFSR (I9F = tEE) . 5 FERIDERGHERZEROVIA - 710

THEEZR ST LFoP GFoP GFoV loPV DoP DoV

RELIN 0.91140.481 = 1.028+0.157 = 0.652+0.329  1.123+0.097  1.473%0.579 0.76140.209
DIVERSUM 1.33940.220  0.962%0.056  1.043+0.191 0.98940.069 = 1.783%0.517 0.98140.097 =
FACES 0.860+0.314 = 0.93640.081  1.489+0.245  0.886+0.084  1.714+0.514= 1.01940.124 =
FACES-E  0.86040.314 = 0.936+0.081  1.489+0.245  0.886+0.084 17140514« 1.01940.124 =
CD 0.79940.206 = 1.042+0.075  0.6994+0.226  1.118+0.076 1.783+0.517 1.060+0.066
LinkSUM 0.97640.353  0.987+0.080 = 1.6564+0.250  0.797+£0.089  1.46040.474 1.062+0.074
BAFREC 0.92840.273  0.94940.078  1.658+0.304  0.811£0.089  1.768%0.516 0.97540.119 =
KAFCA 0.636+0.248  0.9994+0.116 = 0.864+0.363  1.02440.092  1.699+0.518 = 0.909+0.134
MPSUM 0.87840.245= 0.91840.067  1.34440.289  0.949+0.095= 1.783%+0.517 0.82140.225
ESA 0.84240.323 = 1.090+0.113  0.81340.232 1.0394£0.075  1.378+0.408  0.8754+0.136
DeepLENS  0.8234+0.476+ 1.056%0.095  1.166+0.375+ 0.926+0.124 = 1.4814+0.486  0.86340.131
FER 0.8214£0.205  1.0124£0.066  1.148+0.153 0.9584£0.044  1.699+£0480  1.01620.046
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i 358, SR A BRI BUE (=4
t2b) BUTREUE (W=7t4t21ft23) .

MPSUM Z& G [Fl £ AL @ M 2 1, (Hik
PERBUE T 5 B iR, RUEIRRAEAE U4
(WN=TT4t7afIt7b, t7dFt7e) . KAFCA
Rk R JE I Nrelease datefl) =TT
(t63), Z =AM R R B AT E &
% HL B H 35 J5 B AT R A e i 3R]

“1981”7 . BAFRECR G H T H EH S L
i 77 A T SR T = e 4l i
PERIAS, AR B 1 =5 Ak £ 34
TUfE R B = A E i N rdf:typesk
rdfs:label, X 28 =504 (41t51F1t55, tha
Ft5e) A SLH AR E R E AR
B LA E R G ESATIDeepLENS
AR R A B R T, RS P AR —

RELIN (#=0.200)

t11:<label, “King of the Mountain (film)”>
t12: <writer, H.R. Christian>

t13: <producer, Jack Frost Sanders>

t14: <name, “King of the Mountain™>

t15: <starring, Deborah Van Valkenburgh>

CD (F=0.367)

t41: <producer, Jack Frost Sanders>

t42: <director, Noel Nosseck>

t43: <starring, Deborah Van Valkenburgh>
t44: <writer, H.R. Christian>

t45: <label, “King of the Mountain (film)”>

MPSUM (F=0.167)

t71: <starring, Dennis Hopper>

t72: <distributor, Universal Studios>
t73: <writer, Leigh Chapman>

t74: <editing, William Steinkamp>
t75: <type, 1981 Films>

DIVERSUM (F=0.333)
21: <type, 1981 Films>
122: <starring, Deborah Van Valkenburgh>

23: <subject, 1981 films>
t24: <writer, Leigh Chapman>

t25: <director, Noel Nosseck>

BAFREC (F=0.233)

t51: <type, movie>

t52: <subject, American films>

t53: <distributor, Universal Studios>

t54: <starring, Dennis Hopper>

t55: <label, “King of the Mountain (film)”>

ESA (£=0.400)

t81:<director, Noel Nosseck>

t82: <distributor, Universal Studios>

t83: <type,movie>

t84: <label, “King of the Mountain (film)”>
t85: <name, “King of the Mountain™>

FACES-E (F=0.333)

t31: <distributor, Universal Studios>

32: <type, movie>

t33: <writer, Leigh Chapman>

t34: <label, “King of the Mountain (film)”>
t35: <release date, “1981-05-017>

KAFCA (#=0.200)

t61: <editing, William Steinkamp>

t62: <gross, “2100000.0”>

t63: <release date, “1981-05-01">

t64: <label, “King of the Mountain (film)”>
t65: <subject, Universal Pictures films>

DeepLENS (£#=0.500)

t91: <release date, “1981-05-01">

t92: <director, Noel Nosseck>

t93: <label, “King of the Mountain (film)”>
t94: <distributor, Universal Studios>

t95: <starring, Dennis Hopper>

B1 BLARBEZRSES ESBM-D WENIERYSEA dbrKing_of_the_Moutain_(film) AR HVEE

RELIN (F=0.267)

tla: <filmid, “41408">

tlb: <date, “1946-02-06">

tlc: <initial release date, “1946-02-06">
tld: <page, http://www.freebase.cm/...33>
tle: <performance, performance #35123>

CD (F=0.267)
t4a: <page, http://www.freebase.com/...33>
t4b: <editor, Harry W. Gerstad>

t4c: <initial release date, “1946-02-06">
t4d: <writer, Ethel Lina White>

tde: <filmid, “41408”>

MPSUM (£=0.333)

t7a: <label, “The Spiral Staircase”>

t7b: <title, “The Spiral Staircase™>

t7c: <writer, Ethel Lina White>

t7d: <date, “1946-02-06">

t7¢: <initial release date, “1946-02-06">

DIVERSUM (£=0.267)

t2a: <actor, Dorothy McGuire>

2b: <performance, performance #35119>
t2¢: <writer, Ethel Lina White>

t2d: <director, Robert Siodmak>

t2e: <editor, Harry W. Gerstad>

BAFREC (£=0.333)

tSa: <type, film>

tSb: <music contributor, Roy Webb>
t5c: <actor, George Brent>

t5d: <made~, Robert Siodmak>

tSe: <label, “The Spiral Staircase™>

ESA (F=0.500)

t8a: <director, Robert Siodmak>

t8b: <writer, Ethel Lina White>

t8c: <type, film>

t8d: <label, “The Spiral Staircase™>

t8e: <page, http://www.freebase.com/...33>

FACES-E (F=0.300)

t3a: <music contributor, Roy Webb>
t3b: <actor, George Brent>

t3¢: <made-, Robert Siodmak>

t3d: <producer, Dore Schary>

t3e: <director, Robert Siodmak>

KAFCA (F=0.300)

t6a: <editor, Harry W. Gerstad>

tob: <page, http://www.freebase.com/...33>
t6c: <music contributor, Roy Webb>

t6d: <producer, Dore Schary>

toe: <type, film>

DeepLENS (£=0.533)

t9a: <type, film>

t9b: <director, Robert Siodmak>

t9c: <initial release date, “1946-02-06">
t9d: <producer, Dore Schary>

t9e: <title, “The Spiral Staircase™>

B2 BLEBEEBRSKN ESBM-L IBNEHISTIA film:41408 (BIEEEZ “The Spiral Staircase” ) £MEVEE
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