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ABSTRACT

Purpose: During 2015-2019, the average amount of political donation to the national assembly members in
Korea was 1,000 won per person. Despite its benefits such as receiving tax credits, the donation system
has not been actively practiced. This paper aims to promote political donations by suggesting a recom-—
mendation system of national assembly members by analysing the bills they proposed.

Methods: In this paper, we propose a recommendation system based on two aspects: how similar the newly
proposed or ammended bills are to the sponsors’ interest (similarity index) and how much effort national
assembly members put into those bills (intensity index). More than 25,000 bills were used to measure the
recommendation quality index consisted with both the similarity and the intensity indices. Word2vec was
used to calculate the similarity index of the bills proposed by the national assembly member to the sponsor’s
interest. The intensity index is calculated by diving the number of newly proposed or entirely revised bills
with the number of senators who took part in those bills. Subsequently, we multiply the similarity index by
the intensity index to obtain the recommendation quality index that can assist sponsors to identify potential
assembly members for their donation.
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Results: We apply the proposed recommendation system to personas for illustration. The recommendation
system showed an average f1 score about 0.69. The analysis results provide insights in recommendation
for donation.

Conclusion: n this study, the recommendation system was proposed to promote a political donation for national
assembly members by creating the recommendation quality index based on the similarity and the intensity
indices. We expect that the system presented in this paper will lower user barriers to political information,

thereby boosting political sponsorship and increasing political participation.
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Table 2. Similar Bills by Different User Input

. cosine . cosine
name of bill o name of bill o
similarity similairty

Trade Union and Labor

Restriction of Special 90.93% Users who 85.98%

Enterprise Taxation Act are not Relations Adjustment Act
friendly .
Restriction of Special enterprise Capital Markets and Financial
users .
Taxation Act 89.97% friendly Investment Business Act 83.95%
Restriction of Special | g g5, Corporate tax Act 83.44%

Local Taxation Act
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Table 3. Example of Recommended Result 1

Name of senators Similarity Index Intensity Index Recommendation Quality Index
Lee Chan-yeol 93.54 99.66 93.22
Kim Chul-min 91.89 97.96 90.02
Sin Chang-hyun 91.29 98.30 89.74
Hwang Ju-hong 98.33 99.32 88.73
Park Jung 87.83 98.98 86.94
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Table 4. Example of Recommended Result 2

Recommendation Quality Index

79.18

73.17

72.93
72.39
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Intensity Index
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96.61

99.66
96.27

97.62

Similarity Index

83.24

75.74
73.18

75.20
73.58

Name of senators

Jeong In-Hwa

Kim Sang-hee

Lee Chan-yeol

Yoo Sung-yeop

No Ung-rae

Hol 4] F 107141 &

e

7Fell 7] flel AMEUEE Mu|2 i Al

th WSk FAl=

AA vHE7], T2 ClEH G,

A 43S

= 2
[ |

=

3

Njo
!
oj
=

37he

=
[¢)

EEETCR

1071415

5 =
AR

A

oz
9] A4=7} median ©]

X |
W
70

0

j—

0
N
s

13
it

o
o
s

B

)2)}0

1 0.699] F1

3

DE

3

Alell o

=
T

Hlnt. 2dabd o= 10719

A5

=1 ~2F0E

=

5 37 A

AR

3]

3

3

frol =t

oS
o]

A
ofpy
Y

il

<]

fet. %399

S <}

oA ¥

5
T

A A

E
S

ro AlgEolehe

3

Q79 AL

5
T

FAE.

5

7o) gAIA}sk v

35
T

o] yate]

b 3]e)

Al

HAE

o

e

|

x

Lee(2019)+=

oM
M
o

So] Aate]

o
&)
o}J
ol
o

;oT

o o

R B

3]
=

]

BEF
17

#Q19] 74 HofolA

oy

o}J

A

,UT

)

fes
pul



Jung et al . Quality Indicator Based Recommendation System of the National Assembly Members for Political Sponsors 27

W olel e S Aastel ZAFAT AR AxT P& AWSHAA STk 71E ATF] ARA, 7147
AL AN THY W, B QTN Fo0| Q50 el Wels FUAe] AB Rk A1 T3]
A9 Worte] Fol v weld FAALE o 3599 Fa
AU BAS 622, wordzvecd S5 RANLUE YA AAFANAE A28 S 39541 271
S4E BT oA et 9

£9] ek Wlel 5 el A9 24 5o 98 ot o8
ol MRLE Aoz o HEND e DodAE AT o] BEU AT 4 At i, & o
AN F8 A5 WE) REANE | 9E) Bt FAE RES HUF 5 9)

o ARG ATV 712 FF A2, A% A7 ok Wekel FAo| 5 PH 2| WS o2

Z, Yok HlolE ] BAE $A4 ATt ASHOR o)Fof 3004 Wolut A
7Neiet.
1 A ST AR08 oA s FA94 £

.(

ekt
(]

r
ol

2 ome
w o
¥
30
L
o,
£
Jl
R
o
2
A

>
o,
il
9

W o

e
e
-
rr
B
12
P 3o
e o
i N

»
o
=

A

-

QL
307
R
ol
el
i)
B
=5
2
o)
rir
(ot
[e5

S U ")
rir k%
ol

dokeleh e, £4 ARE 02 TR o119 24

)5
%

1A B olHaa s 2] i%‘ AAFAT 2l 7o = 9l Aol 7t
[e) 1

il

o iz W g
s

(o
ut
2 R

o

e ML
Ho
to,
e
r
N
=
folr
i)
N
N
%0,
B
=
)
)
-of,
N
7
ri
N
=
rSL'
L
S
rE
X
o
2
rl
fines
i)
o
Q
B
¥
ki
e
&
ox
=2
>

o

R
o

>
ol
o
32
fuj
o

oo
S
o
)
S
i)
[-‘O
=
>
1o
o,
i
N
2
oy
il
(=
o
ol
ol
X
b
b
fuj
rlr
ot
)
N
N
X0,
fuj

L 1n

o

S

o=t

wn [‘1

% hins
i)
=
o
v
rEl
3
T
of
o
ol
Q8
o,
e
1o
o

Tt

f
e
=
11N
~r
3o,
o
poy
o
I

REFERENCES

Caselles—Dupre, H,, Lesaint, F., and Royo—Letelier, J. 2018. Word2vec applied to recommendation: Hyperparameters
matter. RecSys 18:352-356.

Central Election Commission, Pree Release(2018. 2. 27), ™Disclosure of fundraising details for the 2017 Central
Party Sponsorship Committee and the National Assembly Sponsorship Committee;.

Central Election Commission, Pree Release(2019. 2. 26), "Disclosure of fundraising details for the 2018 Central
Party Sponsorship Committee and the National Assembly Sponsorship Committee;.

Central Election Commission, Pree Release(2020. 2. 27), ™Disclosure of fundraising details for the 2019 Central
Party Sponsorship Committee and the National Assembly Sponsorship Committee;.

Choi, J. J., Chung, S. S., and Kim, K. S. 2019. A Study on the Standards Evaluation Method Using Standards Networks.
The Journal of Korean Society of Quality Management 47(2):315-325.

Ji, J., Cho H., and Kim S. 2018. A Study of Policy Conditions for the Popularization of Digital Grassroots Donations
and Micro Fundraising. Journal of Humanities 47(0):97-123.

Kim, J. D. 2011. The Effect of Small Donation and Factors of Causing Its Negative Effects. The Korean Journal
of Area Studies 29(1):134-158.



28 J Korean Soc Qual Manag Vol. 49, No. 1: 17-29, March 2021

Kim, W. 2020. Comparative Study of Tokenizer Based on Learning for Sentiment Analysis. The Journal of Korean
Society of Quality Management 48(3):421-431.

Kim, W., Kim, D., and Jang, H. 2016. Semantic Extention Search for Documents Using the Word2vec. The Journal
of the Korea Contents Association 16(10), 687-692.

Koh, K. J., Kim, N. Y., and Kim, Y. S. 2019. Improving the Yield of Semiconductor Manufacturing Processes using
Clustering Analysis and Response Surface Method. The Journal of Korean Society of Quality Management
47(2):381-396.

Lee, C., Yoo, K. H., Mun, B. M., and Bae, S. J. 2017. Informal Quality Data Analysis via Sentimental analysis and
Word2vec Method. The Journal of Korean Society Quality Management 45(1):117-127.

Lee, J. C. 2019. Comparison of Political Participation: Conventiojnal and Unconventional Political Participations in
the Metropolitan Area of Korea Vol.12 No.3: 35-67.

Ma, H., Wang, X., Hou J., and Lu Y. 2017. Course recommendation based on semantic similarity analysis. 2017
3rd IEEE International Conference on Control Science and Systems Engineering (ICCSSE) pp.638-641.

Mikolov, T., Sutskever, 1., Chen, L., Corrado, G. S., and Dean, J. 2013. Distributed representations of words and
phases and their compositionality. Advances in Neural Information Processing Systems 26, pp.3331-3119.

Musto, C., Semeraro, g., De Gemmis, M., and Lops, P. 2015. Word Embedding Techniques for Content-based
Recommender Systems: An Empirical Evaluation. In recsys posters.

Ozsoy, M. G. 2016. From Word Embeddings to Item Recommendation. Arxiv, abs/1601.01356.

Park, C., and Jang, W. 2017. Cosponsorship networks in the 17th National Assembly of Republic of Korea. The
Korean journal of applied statistics v.30 no.3, 2017, pp.403 — 415.

Park, H. S. 2014. Motivation of Political Donations for Legislators: Supporters’ Associations in the 18th National
Assembly of Korea. Korean Journal of Legislative Studies 43(0):68-88.

Park, S. H. 2013. Study of Legislation Evaluation in Legislation by the National Assembly. Master’s thesis., Ewha
Womans University.

Polatidis, N., and Georgiadis, C. K. 2016. A multi-level collaborative filtering method that improves
recommendations. Expert Systems with Applications, 48, 100-110.

Ree, S. 2019. Analysis of Research Trends in Journal of Korean Society of Quality Management by Text mining
Processing. The Journal of Korean Society of Quality Management 47(3):597-613.

Shu, J., Shen, X., Liu, H., Yi, B., and Zhang, Z. 2018. A content-based recommendation algorithm for learning
resources. Multimedia Systems, 24(2), 163-173.

Welch, William P. 1974. “The Economics of Campaign Funds.” Public Choice. Vol. 20, winter. 83-87.
Welch, William P. 1980. “Allocation of Political Monies: Economic Interest Groups.” Public Choice. Vol. 35, No.

1. 97-120.
A A AT
B85 AAdstadl A Fgete desta vk A7 WlEoks A oY, HdolE vleld, ZpdoiAfe .
+JE A AASL AglEetat Aalbd o, Aok HMAE vlolidoltt.

oA & clAtsta Al Fetulel et Folm, QA PAIRok Hlole AXole, WAl A, Ana Q) A,

He] bl 4 Folt,



. Quality Indicator Based Recommendation System of the National Assembly Members for Political Sponsors 29

Jung et al.

glolg 4, Hjeo]¥]

L
T

o], AT Ao}

http://isl.yonsei.ac.kr.ol| A

L
L

24 AR



