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FindCoResearcher: Retrieval-based Collaborative Researcher
Recommendation System
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Researchers primarily depend on personal networks or manual exploration when searching for collaborative
researchers. This approach presents significant limitations in identifying researchers suitable for their research
topics. While Information Retrieval (IR) approaches can address these limitations, two major challenges arise:
datasets with limited expression diversity and the gap between realistic scenarios and IR research. We propose
FindCoResearcher, a collaborative researcher recommendation system that incorporates a query generation
methodology for increasing expression diversity and a new evaluation metric for bridging realistic scenarios. To
ensure query diversity, we construct query sets for each passage by diversifying query styles and specificity
levels based on augmented passages. We introduce a researcher-unit Top-k Accuracy evaluation approach that
better reflects realistic scenarios. We fine-tuned a dense encoder BGE-M3 using DPR achieving superior
researcher search performance. FindCoResearcher is expected to promote industry-academia collaboration and
expand their collaborative networks.

Keywords: Information Retrieval, Collaborative Researcher Recommendation, Passage-based Query Generation,
Evaluation Metric
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Figure 1. Overall Process for FindCoResearcher
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Table 2. Main Result. Comparison of Researcher-unit Top-k Accuracy, MRR (k=1, 5, 20). The best performance is shown in bold and

underlined
Model Top—kAcc,, Top—kMRR,,,

k=1 k=5 k=20 k=1 k=5 k=20

Sparse
BM25 0.0246 0.0947 0.1801 0.0246 0.0508 0.0589

Dense
ES-multilingual-Large 0.1544 0.3158 0.5380 0.1544 0.2098 0.2312
KURE-v1 0.1485 0.3415 0.5602 0.1485 0.2197 0.2425
BGE-M3 0.1649 0.3614 0.5637 0.1649 0.2342 0.2550
Ours 0.1988 0.4573 0.6339 0.1988 0.2894 0.3082
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Figure 3. Comparison Distributions of Word Duplication between Queries
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Table 3. Comparison Diversity of Passage-based query. Example queries at middle specificity level generated from a single passage.

Words overlapping with the passage are underlined.
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.. we propose a model called Learning Free Integer Programming Summarizer (LFIP-SUM), which is an

unsupervised extractive summarization
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Table Al. Pseudo Code about Passage-based Query set Generation

Input:

- Passage database P={p,,py;....p),}

- Prompt for augmenting passage prompt,,, (p)

- Prompt for generating query-set by query styles prompt .(p)

- Query styles, specificity level s& {keyword,sentence,question}, 1€ {high,mid,low}
Output:

sl
gen

- Passage-based query-set database Q= {q:,q;,...,q;[}

for p, in P :
# Augment Passage
p:1 , p:z , p:3: LLM(prompt,,,, (p;))
# Generate Query-set using augmented passages
prompt,,, = prompt, i (p, ) U prompt - (p,.,) | prompt - (Prg)
z;i: LLM(promptgm )
# Get Passage-based Query set
Add g to Q

B. AHEAL Qe w|o] A o 4]

L )
JUserQuery ]
BB

[ recommend the researchers below.

1. Researcher A 2. Researcher B z.Researcher C
AN AN N
15t Passage 15t Passage 1st Passage
of ProfA of Prof B of ProfC
AN AN [N
2mM Passage 2r Passage 2nM Passage
of ProfA of Prof B of Prof C
AN |AN [N
z'th Passage z'th Passage z'th Passage
of Prof& of ProfB of ProfC

Figure Al. User Interface. When users input a query, they receive recommendations for relevant researchers along with research records
for each researcher. Users can customize parameters z and z” (z: the number of researchers to be recommended, ' : the

number of passage information provided for each researcher)



FindCoResearcher: Retrieval-based Collaborative Researcher Recommendation System 67

C. 37} o8 FA A%

g7l gole|Ale] FAS AAF o2 7&%’6‘}7] ) (1) 3 theFAd(expression diversity) 3} (2) 2 2] of-FA] & A(query-docu-
ment relevance) -+ 7HA SR FA A HIHE FHSAT 24 -2 157 A2 E Brketal on, LLMo] A3 A o] 7]k
W7} dlo]EAl(llm_generated)3} 747} & ]j 2+4 3t A o] of(human_generated) S B - 243} T}

human_generated B 0B} Al 7} £-A o A AF-& o] FIAY AT 52 689 AFA A 243t #5381t AFA
2 TAEE 19719 Ao E st o, HEH O F 62/ BAZHEH 142719 A eoE 73T <Figure A2>+
human_generated®} [Im_generated 7+9] 4 M4 T2 5 HofFTh

o8 Expression diversity (Research) 0s Query-document relevance (Research)

#— human_generated #— human_generated

- I ted o I ted
071 @~ lIm_generate: o7 ~@ lIm_generate

0.6 / N\ 06
\
0.5 / a1\ 05

0.4 o / 0.4

ratio
s
ratio

0.3 / \ 0.3 02®

0.2 018 \

¢/@ 0%_1 0.24

Figure A2. Quality Evaluation of human_generated vs llm_generated using LLM-as-a-Judge

W7t AR, 28 ¥ SHdAE 7 Eﬂ olE|Alo] ANH 07 fAGE FEE H O™, human_generateds 37 3437,
llm_generatedi= 1 3974 0.2 2% E} 3 1¥ S o 43e oz et

HHA, 2 ojo]- A HA oA = *tr gk 2ko] 7} P2 = 1Tk human_generated = B 7 4.608H &2 T2 4~53 9] &2 Aol
X3 WA, llm_generated= B 3.058 0. 33 B2 AFH e FFS Both o= A7 AF A dojojrt A+
W83 v % B skA dA= A e ]*P“}q e ol @A A ok A& 7 A7 A A3 7] WE el 7k
FHARZ S AET AA 2 & A7 F2ARA HE F, AP Y 7142 S F el M AR E = R A ol o <=skA]
& T AoH, 238 A& So7h EFHA &2 I 0|1 YWkARl HM o) & Ak Zlo] Hrh A A9l Agoleta At

[o

A,
ARA O LIM 7)8 vlole] A4S Thes} 2e A8 242 71Tk 94 2 E40l tlat Aol g Brigke] 44T &
S R BlolE FEe £EAS BT, 12T AAAR 269 B TAS 47 A40w FAR FA 4AT 4 o,

A 31 ool e AR S 2 Wl A SRR B 2L 4 BUAY NS ARE 5 gl e
LLME 28 %7} HolElAe U3 B solo| 275 & Aol B0l ¥ 74 23 A2 7% 2 37lel %

3] etgshrta dskgioh

D. dlo]E]Al Ax

Table A2. Dataset Information. For training, queries corresponding to each passage are randomly selected at each epoch. For testing,

evaluation is conducted on all queries corresponding to each passage.

Train Test

Dataset Passage Query Passage Query

42,042 42,042 * 9 95 95 *9
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Table A3. Training Configurations (GPU: NVIDIA V100 32GB x 1)

E.

Epoch 20 Batch Size 128
Micro Batch Size 4 Gradient Cache Size 32
Loss Temperature LR Schedular Linear
Learning Rate Se-5 Warmup Ratio 0.1
Optimizer AdamW Beta 1, Beta 2, Epsilon 0.9, 0.999, 1e-08
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Table A4. Example of Passage-based Query Set

Passage

“Learning-Free Unsupervised Extractive Summarization Model
Text summarization is an information condensation technique that abbreviates a source document to a few representative sentences
with the intention to create a coherent summary containing relevant information of source corpora. This promising subject has been
rapidly developed since the advent of deep learning. However, summarization models based on deep neural network have several
critical shortcomings. First, a large amount of labeled training data is necessary. This problem is standard for low-resource languages
in which publicly available labeled data do not exist. In addition, a significant amount of computational ability is required to train
neural models with enormous network parameters. In this study, we propose a model called Learning Free Integer Programming Summarizer
(LFIP-SUM), which is an unsupervised extractive summarization model. The advantage of our approach is that parameter training
is unnecessary because the model does not require any labeled training data. To achieve this, we formulate an integer programming
problem based on pre-trained sentence embedding vectors. We also use principal component analysis to automatically determine the
number of sentences to be extracted and to evaluate the importance of each sentence. Experimental results demonstrate that the proposed

model exhibits generally acceptable performance compared with deep

learning summarization models although it does not learn any

parameters during the model construction process 4+ 383}

Query
Style Specificity level Example
Low “HA % 85, £4 89 AR 4=
Mid g 587 BA R0 dAES gle vl AL 9 9ud 28
Keyword . “HolE Q& dold 4k A% Zz1dd /% Luds AU BeHd B4 aof
High 7
Low ARE aeple B8R NS aTSE 9 gty AU,
- AR HOE BA R0 AT & JE wAL AT AT 15F 35 AT
Sentence stz ALUch»
i 4% =2IAUE BEE AAE T4 A% /1% ALee. HHE £9E v
s e BAH AL AL AT 18T Yy AUk
Low WAL g 5T EA R0 71%0 e A7ek Qe Aol Ry
| Mid AT glol B4 8o Rug ALY aFAd BHT & = SISt dLar
Question . A Z2oaW Aoue A5 doE g HolHs EAE ackrs d444
Hieh 7142 A7 B3 Besky AwUt. olsh Bad A7ol ezt
A A2 A8 : g st 2l Aststol 4 2022 AL et
T 4119 28l A 2004 HABHSIE A ST A 2T
CRERSCEEE shiol A 4l B3k} whA Ao A)s Fol) TRk

A7 8t tel A 202413 TALES S
F5stka e thstalof A 749 &8t} A AL of] Ak
Zolt}. A--E-ok= Information Retrieval, Anomaly Detection,

o
Qs
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A LR ok= LLM, Efficient Transformer, Inference Acceleration 7494 : Mgt 2k 3 8koll A 2003 SHAE, 2010 B
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