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Abstract By matching the review documents with the academic expertise of experts in the expert
database, the list of candidate experts related to the field in peer review can be output, which is an
important reference basis for expert selection and expert recommendation. Aiming at the problem of
semantic gap and unable to reflect semantic association between multi-source information of experts
and review documents in academic expertise matching, firstly, multi-source semantic features are
extracted from expert information and evaluation documents, and multi-source features are
extracted and fused for representation learning. The semantic expression ability of the model can be
supplemented by fusing multi-source information, so that the model can fully extract the feature
information of experts and review documents for reasonable correlation matching. Convolution
neural network is used to design expert feature extractor ExpFeat and review feature extractor
RevFeat, and word embedding method and attention mechanism is used to label expert expertise,

review document keywords The semantic features of subject classification tree are extracted and
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fused to generate the semantic feature vector representation of expert and review documents with
small peers, by separately modeling the characteristics of “small peers”, the academic association
information between projects and experts can be captured in a more granular way, solve the
differences of academic classification standards among multiple information sources, and reflect
the internal semantic connection. In addition, different source information is fused in the feature
matching stage, and the original features of different source information are retained as much as
possible through vector concatenating operation, so that the model can more fully capture the
data distribution differences between information sources, and use low dimensional dense vectors
to express semantic information to reduce the matching complexity. Then, the academic expertise
matching degree is designed, the academic expertise semantic matching is carried out according to
the expert semantic feature representation and the review document semantic feature representa-
tion, the expert and review document feature vectors are mapped into the same semantic space,
and the cosine similarity between vectors is calculated to measure the semantic similarity.
Through end-to-end learning of the neural network, the trainable parameters can converge to the
global optimal direction, and the semantic correlation between expert information and review
documents can be more accurately captured. And negative case experts are introduced for model
training and the expert probability of maximizing positive cases is calculated by softmax function
to optimize model parameters and improve the ability to capture semantic differences, so as to
solve the semantic gap between expert information and review documents and improve expert
matching effect. Finally, experimental comparison and analysis are carried out on the open-source
paper review data set. The proposed method can effectively improve the accuracy of expert matching.
And when the topK value is 10, compared with the comparison method, the proposed method
increases the hit rate by 9% and the gain rate by 10% in the paper review data set, and increases
the hit rate by 9% and the gain rate by 6% in the project review data set, which verifies the
effectiveness of the proposed method.

Keywords feature extraction; semantic matching; multi-source information; expert recommen-

dation; peer review
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WSIM 23.33 42.67 66. 00 86. 67 100
word2vec 42.00 68. 00 81.33 89. 33 100
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LSA 30. 00 51.33 70. 00 88. 67 100
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Sy AT AN UE. B4 AR T H P A S LT LA E 26
LS 56 25 5, AN LR

10 JE/R T ARG BE X AR SCHT 42 7 i ExpRec
1A 35 R ANy PR IG 45 TR, 10 Al iR E]
FE 2 PR A5 b 3 AR B Ay A(E B VR RE 8% 48 T AR
SOOI SCUC e i . TR fifi A 0 SOAR 2 AR &
KARZE 5L 1 A& 505 B UEAH L, 185 SCUT B 20U
FHENEETE. B PE SCRY 2 B oy 28 I AR N O A i)
AN R PP 8 SR i SCAR 1 7 I B SE SR U A A
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L
&

REETE AL L HZH AR FAR L RAREL G
B PP USRS I JESCAS 22 B o R AR QA SR 4
TR SO DL T L SR PF B SCRS [ Y 18 QTR 3
5 o VC P RCRAT 20— 20 58 3, BRI RIOR B £, 0k —
A EE T 3 i 22 A S R T DL AR A AR
In=F s s fE B A B TR T KL RS EE.

BeAh s 3R 10 25 R AT, 5 R Bl 1k & KR &
RARRE A AL BE (9 J7 85 A0 HE o A 3CT5 3k il o i 12 4
PEREAE D 55 % A A 28 rp A A I 5 14 52 W0 BT 3 T
LRGBS I 2 AR SRR L . i 75 fe 28 VE BiL 45
SRAENG g R AR 2 AR B A R i I
BB AL

x 10 FEESFEHNXBERIIL

top K @& & K

GEdd NDCG HR

LR LRER GR¥A W W PSR

s BRI EK SCRY Xy ERAYE 10 20 30 40 50 10 20 30 40 50
A ORI bR% EXAR KB KR
Vv X X Vv X X 74.38 80.31 85.61 87.60 90.00 | 67.33 78.00 89.33 94.00 100
X X v v X X 71.64 79.08 83.09 85.63 87.49 | 67.33 80.67 89.33 95.33 100
v X Vv v X X 76.92 84.26 87.34 89.60 91.45 | 70.00 83.33 90.00 95.33 100
v X X v v v 86.69 92.11 94.93 95.71 96.52 | 80.67 90.00 96.00 95.33 100
X X v v v v 86.26 93.04 95.14 96.07 96.52 | 80.00 90.00 96.67 98.00 100
Vv Vv X v Vv v 85.42 91.61 93.83 94.68 95.75| 79.33 90.67 95.33 97.33 100
v X Vv Vv v Vv 87.11 93.24 95.57 96.10 96.64 || 81.33 92.00 97.33 98.67 100

11 MR 12 735/ T AN [A) IE SORBE EE R A
SCHT R J5 % ExpRec 3 4 1 iy o A 9050 25 R 19 2
Wi, N2 2R bl LA 31 Bl DOR R 0] B 38 A
SCOTIE WA ROR th BT 8 T A8 - 1 W i
FERSE RN G ad F v 51 A — 2 E B i) G 1) BE 6 3R i
50 DT C AR &[] AR b A TR 2 o] GE SRR AR L S Y
2% 5%, T LA 5 A B0 AN A G & G 1 ) g

F 11 FREEGRRMELAERSE FHTRERILL
- topK 1% % 5
IEﬁ/{\*#H: 10 20 30 40 50
1:0 41.16 51. 96 59.99 65. 63 71. 45
1:1 81. 81 88. 39 91. 50 92. 64 93. 44
1:2 85. 15 91. 20 94. 65 94. 94 95. 75
1:3 86. 10 91. 90 94. 46 95. 61 96. 14
1:4 87.11 93. 24 95.57 96. 10 96. 64
1:5 84.51 91.48 93. 35 94. 48 95. 54
1:6 85. 30 92.11 93.15 95. 61 95.72
K12 AREGRRELEGHELEWIIRE R
F SR I wopK IR 5 .
10 20 30 40 50
1:0 35. 33 54.67 72.00 85.33 100
1:1 76.67 88. 67 95. 33 98. 00 100
1:2 79. 33 90. 00 97.33 98. 00 100
1:3 80. 00 90. 67 96. 00 98. 67 100
1:4 81. 33 92. 00 97. 33 98. 67 100
1:5 78.00 90. 67 94. 67 97. 33 100
1:6 81. 10 91. 67 93.12 97. 32 100

it — ik ExpRec J5 3 B 1 SCUE BC kR
R SCAE VR SCVF A7 53080 4 A F PF o 2080 48 1 0 Sl
XF ExpRec J5 % #9525 DL E5 R IT 1 5241 o0 A 45

F BERT J5 ik A6 16 VG FC AT 55 f 2 A 475 J2 1 3% X
P B B 2 A 3 38 M R0 T R T PR O 3k BR
BERT fF JJy JE 45 Ji& I 52481 53

5 FHIEL 6 & 16 SCR I 48 B 22 DR T 45 SR 1 43
Mr. Hoep 8 5 JB/R T ExpRectie 22 VL AL 25 5 1 ExpRec
1 BERT [WUCg 25 5, & 6 E7n T BERT f 22 VU iC
45 Hh ExpRec #l BERT [ DC i 45 B FpiE 1 %
TR IE BB % AR R 0 Fm Rk % 2. WK
ORI LU L TS 7E MRS 3 22 78 BT o ExpRec J5 i
HBREAH XK B Z AR TE N 1Y I Bl 2k % 5 A 8]k
T VT L 45 SR AT K S 2 AR 1 0 1 B i ik & K
HEAESE G A & A TE 5 W] 1 ExpRec J5 ik 764
AR LK IE LU E A a5k,

| B | g | EK V| RS | e | K
by | E5 I e | Ex | | e
P067 | R032 1 0.6916 P067 | R043 1 0.7066
P067 | R043 1 0.6802 P067 | R003 1 0.6845
P067 | R060 1 0.6798 P067 | R153 1 0.6751
P067 | R153 1 0.6793 P067 | R032 1 0.6553
P067 | R067 1 0.6509 P067 | R060 1 0.6470
P067 | R003 1 0.6320 P067 | R067 1 0.6285
P067 | R119 0 0.5520 P0o67 | R119 0 0.5928
P067 | R087 0 05497 P067 | R087 0 0.5577
Po67 | R100 0 05017 P067 | R160 1 0.4498
P067 | RI188 0 04773 P067 R099 0 0.4454
P067 | R160 1 0.4672 P067 | R093 0 0.4440
P067 | R134 0 0.4285 P067 | R133 0 0.4417
P067 | R110 1 0.4196 P067 | R116 0 0.4301
P067 | R096 0 04020 P67 | Rlz1 0 0.4248
P067 | R133 0 04019 P067 | R134 0 0.3998
P067 | R103 0 0.3955 P067 | R100 0 0.3834
P067 | R121 0 03934 Po67 | R128 0 0.3705
Po67 | R102 0 03927 P067 | Rl122 0 0.3679
P067 | R085 0 0.3796 P67 | R096 0 0.3599
P0o67 | R130 0 03723 P067 | R130 0 0.3591

(a) ExpRec [FIILHCEE R (b) BERTHILHECSS H

K 5 ExpRec 82 ICACE5H S BERT JLH 455X} L 7w 4]
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V| MR | e | BK VA | R | e | BK RBAE NS /INFA T K HEAE D 25 SR AT Bk T
0 = | W A | e | BREE
i | £x MR ik | B VU ‘ e e ot/
PO71 | Ro25 | 1 | 07178 P07l | R078 | 0 | 07178 A SCITIER B FRPEWSCRY /N AT 7 24 AR RRAE 19 il
Po71 | R145 | 1 | 07151 Po71 | R025 | 1 | 07151 N .
P71 | R174 | 1 | 0.7020 PO71 | R145 | 1 | 07020 YERE S M 8] T ExpRec ZE“/NRIAT7ICEE | 1Y
Po71 | R138 | 1 | 06693 Po71 | R057 | 1 | 06693 N
Po71 | R098 | 0 | 06631 Po71 | R168 | 0 | 06631 AU,
Po71 | Ro57 | 1 | 06530 Po71 | Ro27 | 1 | 06530
Porl | Rool | 1| dezlz POTL | R8T 1 0| bezlz VP S B R B | AU Vol o3t 5 b TR
Po71 | R027 1 05929 Po71 | R138 1 05929 P956 | R5634 | 1 0.7019 P956 R3358 | 0 0.6121
P071 | R100 | 0 | 05811 P07l | R174 | 1 | 05811 D956 | R3358 | 0 | 06991 P956 | Ro445 | 0 | 06051
P071 | R078 | 0 | 05411 P07l | ROO6 | 1 | 05411 P956 | R9820 | 1 | 06953 P956 | R3795 | 1 | 05983
Po71 | R168 | 0 | 05328 P07l | R164 | 0 | 05328 P956 | R1686 | 1 | 06911 P956 | R9787 | 1 | 05871
Po71 | R087 0 05213 Po71 | R100 0 05213 P956 | R6346 | 1 0.6331 P956 R6415 | 1 0.5766
P071 | R164 0 05204 P071 | Ro61 1 05204 P956 R1679 1 0.6275 P956 R5634 1 0.5751
P071 | R118 0 0.4529 P071 | R116 0 04529 P956 R3795 1 0.6212 P956 R9820 1 0.5603
Po71 | R103 | 0 | 04349 P07l | R096 | 0 | 04349 P956 | R9787 | 1 | 06101 P956 | R1679 | 1 | 05552
P071 | R105 1 0.4135 Po71 | R099 0 04135 P956 R6415 1 05813 P956 R1647 | 0 0.5344
Po71 | Roso | 0 | 04018 Po71 | R163 | 0 | 04018 P956 | R5445 | 0 | 05305 P956 | R3644 | 0 | 05305
P071 | R110 0 0.3895 P071 | R103 0 03895 P956 R3644 | 0 05211 P956 R1686 1 0.5296
Po71 | R188 | 0 | 03811 Po71 | Ro84 | o | 03811 ggg gggg 0 0.5%?2 ggsg ﬁag&g 1 o.§§53
R B — TR X 5 0 | 0491 5 5672 | 0 | 05103
(a) ExpRec[fJLHLSE F (b) BERT VLD 4 S P956 R1327 0 04712 P956 R1647 0 05001
e L P956 | R2592 | 0 | 04239 P956 | RI1327 | 0 | 04923
Kl 6 BERT #2245 5 ExpRec PUFCEE H X L7 4 P956 | RO | 0 | 04111 P956 | R8995 | 0 | 04894
g% E&ays 0| 03995 P956 II§O754 0| 04531
— S ] B > Ju 56 6598 | 0 | 03818 P956 6598 | 0 | 04322
Bl 7 s 1 ExpRec Jr ik B %l 7 S AR P956 | R2535 | 0 | 03801 P956 | R2535 | 0 | 04121
P956 | R2966 | 0 | 03801 P956 | R2966 | 0 | 04091

FF 1 52 RO25 1Y 466 358 4 2 F0 X 7 1Y) 4 5 iy PO71
RV I8 SOy B AR DERCAE B d 7 /T DAL 3] A
¢ ExpRec J7 1% e 9% 1 o il 8 & K (5 B M 1R
W SCAE B Z ] 15 SCR 6P, A B e 2 R £ K
D PE B ) 1 SO 3 ) L, 4 TS R B R DR R B
I, & F A5 B i “user query” . “search engine” .

& &

“information retrival”, “search intention”. “retrieved

web page”.“web search engine system” %% %5 15 5 1
PEH I X fE B P Y “information retrieval system”,
“conceptual retrieval model”, “retrieval model” ., “IR”%¢
FLVE TR SCAH DG i — 2B B ik T 4 3C ExpRec J5
AR EAR T K LU - i At

PRHBSCPO7L MRS
... knowledge-intensive conceptual retrieval and passage extraction of ... incor-
porating domain-specific knowledge (i.e., information about concepts and rela-
tionships between concepts in a certain domain) in an information retrieval (IR)
system ... conceptual retrieval model ...

PR SCPO 7L R KRR
information systems-information retrieval-IR models and ranking-NLP for IR
PEHIRSCPO71 R4S
information retrieval, conceptual retrieval model, domain specific knowledge,
effectiveness, performance contribution, ...

15315 ZRR025 {93 SUAR:
... a query is submitted to a search engine, the search engine returns a dynami-
cally generated ... a retrieved web page ... extract search result records ... pages
returned by search engines ... map a user query to a set of categories, which
represent user’s search intention ...

15 5K R025 AR KRS :
user query, information retrieval, word sense, word disambiguation, web search
engine system, ...

Kl 7  ExpRec [W18 XFFE VT i 7R ]

B ExpRec 75 305/ A 477 22 14 DL e &%
R AR I R UL BE ROR B4 R BERT J7 i A 2
2L BEAT/NRA T DC RS S o . B 8 R T I H
WS 4 I ExpRec f% 22 IE 45 R ExpRec Hl
BERT B“/NaEIAT7IEBCEE R Hop AR T 1 7R/
[T 7% 5l IS 2] 5 BERT JriE M A 3007

(a) ExpRecfILRILE:H (b) BERT [HVLHLZE H
Bl 8 /NI4T UL L 7R ) 43 A

6 BHESRE

T2 R K T BE A B2 - 52 B2k JE /)N ]
F77 L R UL B A SCHE il Z2 A5 B 22 R Kk
SV FETT % ExpRec, 4045 R Ak il S 267 1 SRy
MEVERC 2 A0 X T 45 € ML A5 B GEUR 22
AL RAREES) PP OO fF B A AR
AR SRR I 2 IR AE B B SR AT AR
I, T L BN RAT R R AR
BT SRR S AR | P BUSCRS R AR A I 2 23 931 R
1% G AE 2R A BSOSO RHAE 2R A 3 & 2
TR AR SUAR I /IR AT 7 % S DL P 482 3t AR ik 52
PSR JE AT IR SCRFIE DR IE , 5 T % AR IE R FIiT
BORFE R R TR AR SR 5 S0 ] & S kA5 6L
TIN5 LA T 2 0 5 57 % AR AN Y
RIZE SCORHR 4R THE R I8 28 Sl JE RE ). fie )
AR SCAE T IR STV A R LA SR 5 00 45 22 T B30 44
fER RIS R RV C /w1 X S AT R S 1
Br AR BRSO R T LG B ARG R AL
FVC PR L. FEARR AR B IR L K5 R
F s P8 300 B e s 1 3k 9 e 5K LA I T 4R Y
FARAT AN AR SR B 2 — 2P R T IC RCRCR I
TS P F e RN 1R Hf 7

2 % x W
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Background

As an important part of expert recommendation, expert
academic expertise matching provides related candidate experts
for expert recommendation by calculating the academic simi-
larity between experts and review documents. The matching
results directly affect the quality of expert recommendation
and peer review. The existing approaches use keyword search
to retrieve the designated experts in the database. However,
under the keyword retrieval method. due to the existence of
semantic gap and the lack of unified academic standards, it’s
difficult to establish semantic links between relevant experts
and review documents. To improve the matching effect by
using semantic information, topic modeling methods and
semantic matching methods are often used. The topic modeling
methods extract the subject information and quantify the
matching degree through subject vector distance. However,
because the topic model constructs in terms of words, when a
word is polysemy, it is unable to understand the semantic
information in words. Compared with topic modeling, semantic
matching methods can model semantic information based on
co-occurrence feature vectors, However, it doesn’t pay enough
attention to semantic matching of multi-source information,
and don’t consider the characteristics of “small peer” when
feature extraction, so it’s still necessary to deeply mine the
association between information sources to capture more fine-
grained feature, and ensure the academic identification ability
of the experts in the matching results.

In order to solve the above problems, the Multi-source
Information Fused Academic Expertise Semantic Matching

method (ExpRec) is proposed. Through unified coding of

explainable recommendation by modeling aspects//Proceedings
of the 24th ACM International on Conference on Information
and Knowledge Management. Melbourne, Australia, 2015.

1661-1670

LIANG Ying. senior engineer. Her main research interest
is data mining.

WANG Zi-Sen. M. S. candidate. His main research
interest is data mining.

LIU Zheng-Jun, M.S. His main research interest is

data mining.

different information sources, heterogeneous information is
transformed into the same semantic space to solve the differ-
ences caused by classification standards. And considering the
importance of “small peer”. if subject nodes are integrated
through addition, it”s easy to cause the information of “sub
discipline fields” with “small peer” information to be diluted
by the “university discipline fields”. Therefore, attention
mechanism is used to dynamically adjust the fusion weight,

> related to the review

extract the “sub discipline fields”
experts, and generate the representation of the “small peers”.
Then, dense vectors are used to reduce the complexity, and
measure similarity by calculating cosine similarity between
vectors. In order to further improve the model’s ability to
capture semantic differences, negative experts are introduced
for model training, and the feature extractor is optimized by
maximizing positive experts’ probability through softmax
function. Finally, experiments are conducted on the open
source paper review data set and project review data set. The
results show that the method proposed in this paper can
effectively improve the accuracy, and when the topK value is
10, compared with the comparison method, the hit rate in
the paper review data set is increased by 9% , the gain rate is
increased by 10% , the hit rate in the project review data set
is increased by 9%, and the gain rate is increased by 6%,
which verify the effectiveness of the method.

The main achievement of this paper is to solve a part of
the academic classification and recommendation system based
on stereo accurate portrait in the National Key Research and

Development Program of China (No. 2018 YFB1004700).





