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o) AFH FFL HokA, olere] WPl 9FA Ao thulE & 4 glek. 2 AT AL el
ofek Aot $7) 5 OI9ht PG 215 wleh W4T w2 stel, UjgrUE 2812 thgoR ofoke] ANE

Eart. AHeE FalEe 24T 3714 (logistic regression), SVM, k-NN, tho]H H]o] =
(Naive Bayes), S|P (decision tree) 5 tHA 717]oltt. WESto] 227 S7he4] grers
71z =] tja] oAl o] Al wE Hetwl 4% o4 G YA, 2AAE 8 R
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25)9] 79, Aolek, Folok, 24 Q7 52 A9lstn A HA e HEL F Eahe 0lgke 17.4%0
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wr} £3} B8] £o oot o] WEAos AR 4 k. B ol HolHE Suow AP
49l &2 st AL WA 4 Q7] W, QuEHor oote] Aute dEs AL A
B0 o)A Het AL ABets vt e 4 ot

old 7M5Ae i1 oln] B A7} Hlo|EE Furo s ook Ae] e A6 B7% st
o)t 98 Ao )3t o slo] 4 7} o] 10| B o 52 4o 712 o] 2 (ideal point model)
HAES Eolshe] 106-111T) ©]3]9] £t Hlo|Ee] tha] 89%] o= xg%uz% ol BAE 7|3t o5 0]
e stlslron], EE olere] 2% wepisel 9B gaate] 1091108 oslofA] ejgto]
998l STAA] tal B 901%2] 6% Fors Ak Tt 01%% GAH oz WE 27

(class imbalance) ZA|o|tt. AAZ [?]o A= 156%2] H7} yeas YEFH AL [4] & 12.6%9] o]to] Fi}s}A]
Zsfo], & A RE o] BEFo|A dutH oz AMgEtE 50% HTEES 7|F RU= A ¢kl 85%,
STANE 7102 mele] A5 AT 7 4%, 3%°] ARE B 0|2, AT WF I
AN AEEY AA-eS sk ¢kl vt A Fv= HAIH ] At

|
4,000 [ 3,737
53,000 |- |
S
g 2,148
2.2,000 | |
)
?;,1,000 I 843 814 .
254334312300 339219190158190194205360364 D D
ol DDl i ocoeeemdO L] |

r—r—— 11—+ 1 17T 1T 1T *T T T T T T
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

2 (logistic regression), SVM, k-NN, 1}o]|H H|o] = (Naive Bayes), SAFE A5 (decision tree)
5 O 1A QTAES HESiAck Telh, 90, At A7l 84 ol Bt 117 £5o) Was
ALg5tE=d) tiEdrolzl, AT Ys] 59 T (categorical) M-S o] Z WHSHAZ|H Z 3727]1 9]

W47t ek g ojgl & BEAlele dole B@de] EASnE, 4% WF Holeo] g 37
Ao HolH BRYL dat T 2A2E JHARAT SVME o8] HEHQ o AnE
T Esi9nt

2 =go 7Ae thawt 2ok WA 2ol Y1E ATE ARE 3, 3go]4 A e e
1A HolE S Adsta A ATE ohE 7, 54l A2 dt.
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2.1 dlolg 7% 93] B4
&

Holel2 ol &) o3lo] 4L olsjstel Aml FfelolA claksh Qlgitt. ml osle] A9, o9
o] £ 752 o5 )59 B (polarity) & THIFTLE [2,8 7] Go] 29S| Fxel Anh
&= A=Al 7] & FE 715 (roll call)o]l tiet bt A47F WA= e &9 [?7]olA4 Atet D-
NOMINATE(Dynamic Nominal Three-step Estimation) #3292 T} E‘EH(MDS multidimen-
sional scaling)2 o|-&35lo] ]3] o]UE2] o|H| L2 7|E T o] AARE AR, A=l B Y=o
gt Aol 71-o] HRitt o] o5 [?]ol4] DW-NOMINATE(Dynamic, Weighted NOMINATE)
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ol 1% G Tk ol 2274 A7t A WelArhs Anh, vlF W] "= 02 F| 9k Rurh
Fohgo] "o & 02 J)9k o] § Afrhs AL BEY 4 A Hgleh P vol] 1R 110

7tz o] £ 1 glolgof t}F 7 7Y E] XA (multislice community detection)E Z-85}o] A|7to]| w}at
AR AU E Y] G40l ofBA AR AL o] & F5f nlefe] 15d], 31d], 37H, T4t ]

AAAEe] FE Pyl 2 Wabr Yotk AL BES 5 A =9Ik

E, oohe B g o] Wela(sponsor) 7} AASHAIRE, elgre] H %A elgtel A BAstel
Tg AoFT 4L 99] 3¢ FH LA (cosponsor)7} H7|E Bt wabA glele] £ Q1 7 35
WOl A 02 AT A9, F o) Aol ] o] d &2] fAES BTFL T 4 AUk 7]k o] 3L
FNoR FF | Holel g YEYLE AT o] AN AE FF o] HI=el 7 ofore) wrojzt
%2 o] 5to] AAE (connectedness)ehe A2 A TS AQFOZA 09 7 SAES Adstert. of
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42 O|UERT AT FFAL A A0 Bt 1 Aol et FRE AEE At}
o 7 FE GAT AEE WEo] FAEF A5 sH S| Amsk Yot [7, 7], o] FelHE 18
o 28] walo] maol Y % 25570 WAk BAstel AYNAASE Pt 4k o950
3ol 039 o UERT AT Ak 24 RIS FA FUHE RLE goluts

o= 74]/*7‘4 )8} (computational politics) g Fof|A+= 15t A A (descriptive) A7} SEFgl O
W, 15 ETE e} 03] A A", FA Fof gk o|si7t S = U

2.2 ¢ A3t 95

oJ¢to] A} o Zof ThAE 193]S AR st Ayt P Ebsieh 11 FollA WA, o] A
1 dl(ideal point model) [?] 2} H|o]Z]QF =2 (Bayesian inference) 7|59+ 2] AJA] A (generative) Gi1e]E
ol TPTM(ideal point topic model)2 O]9t Y-S ©o]&3f no]S|ofA Z} o]¢lo] ERE o=t [7].
o] AAL ZF oY wE oA X,o=2 mEA] ]31 b olet di= o] X (difficulty) Adi} 22
(discrimination) Bq9] &30 2 UepWitt. Xy, Ay, Ba= 212 7F-AIQE A2 2 (Gaussian prior)E 4
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p(vug = 1) = o(xybg + aq) (1)
S08, oot YRS viRoto] 2% UehEs S o g4 ojto] TN Bt A Zote
AFE At []. o] AFNME BXAE SARYS oGP o, HESTE o] &5t H-¢ F 3,7317)
HE o] 8dl 11.8% LF&, 9AE EA7RR] &85 45 284117 W& o]&df 9.6%9] 7as
DojA 7]& el tiE] oF 3% 9] Ak g2 k. Bl AEo|A = s oJQte] ZHHare], Y U2
2 54 TEA| EHX(proxy vote), 2Jeto]| A &3 BOW(bag of words) 5 Al 7}x] W oA EAS
2230,
7 Qo oYy} oeto g FAE o]Z T X (heterogeneous graph) Abof|x H 23 (random

1 =

walks) RS #8510] 7] BX gold FJute] X & A7 Qglor [7], ol vlels] © 50
7 o) olete] ATE A=A} A LEL JHro @ ojoke] e wranhet 4k Hops Zsle
AEEQE SA49T. o] ABEQL 45| a2 BHE7) of 93%9] Ao o|Echa Fr}

T} A2 ot AT} il AFEL ojgk o= BAl7L AE A9 Hlole Bad BAeE
W, 4% BIFE ABE (accuracy) 402 Frke FAE A1 Ytk = SRS olga) 4%
Ol AT P12, U (precison) Ae & (recall & o8 & 4 i el
HAAE @788 WATH oEPST o] 83t A9 P14} 0.2343, GAE S48
7} 0.49760] quﬂu} AR Sl ol £AS] A% A% WA I g 3
e ARt HS F g BA0]7] o] AL, AAELS 1A F-AH
g d75e Jun, fae, -84 o] ATt T

2.3 Holg E49 s

glolE 7|8k SJeh 52 ¥ EES
wAelt 28, HAHE Rt AlolAE A vl F (multiclass) £AE EolEE AT HE
< old Aoz HAHEAEG T Hexo o5t FH BAAelr] Hige] o et 21
2A2 AP A9t B ol BT BAS 2MER AT UE, HES S5 oot
Z7} 2| 5= SRt A7) ol 2o AA 7 A (decision boundary)S Ht}t JAsHA &5 Qi = 1
WA 2R DR Aol B

AdutA o g2 ALSE= HHERE oY AEF (under sampling), @8 AEZ7] (over sampling), H|-§
A (cost-sensitive) 4] o] Stk SIE] ABAL tha WA 45 WF0] 40 dole S A E e}
£ 2ol B2 oW WEH L2 v HF | oo B 24 HFo| 5 FELE T (bootstrapping)
S}L Aoltk. g AH e 7t Mo oR e AR OE v gL wo}l;_ o2, 4w
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= data imbalance) EA| 2, o 7]
A Qe Al 18t = 2]of A e HESHe]
Ftt=s RdS AR 82.6% 2= =2 A ST (accuracy)
%ﬂ@; W ootyzt A mFr_(plrecision) A &g (recall), F-744(F-score)
ALk }oq ds= AHdskH, Ee] st FEA] =the AoE 82.6%, Ad & 09 L2 7|+
d(baseline model) & Aottt Aote, AUE NI, F-A5 2422 4] @2)-(5)oll vrerdiot.
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TP +TN
TP+ FP+TN+ FN

(2)

accuracy =



TP

preC'L'S'L'OTL = m

TP
recall = m (4)

precision X recall

F — score = 2 X —
precision + recall

A7) 4 TP F7hE 2joto] ERFTHT 623 7-9-2] 4 (true positive), FP= 579 |gto] 75
ThiL o & 79-9] Z(false positive), TN 97 H oleto] H7]5ith o Z3t 4-9-9] 4x(true negative),
FN-& S35 olgto] B)7]5ichn o &3 7-9.2] 4 (false negative) 2 LR T, o] S-& = [} 2 5%
SEERRE RO

Bill pass (predicted) | Bill fail (predicted)
Bill pass (actual) TP FN
Bill fail (actual) FP TN

X155 34

=4, o] glolE o] F7]¢} #9}4 (changepoint) o] EA|RIT. B 2JQF 7Ho] &~ B
o) lere WA} 271kl Aol Bl 5 F714:8 JHAI. I, W Eola dojelo] Aarg 7
flo] skt o4 Hzlsto] A|AA dlolH o] ol WS ! H7E &
OI¢h o] Bl F3} of Fofl JoF2 T Qlrh. 919 B4 wiwoll oJQh o] AlR EIF oJQto] whojet ButE
oJskstin] BAIZ 4 gl a9lo] ik

d|Zol = 2 A AH 3|2 A (logistic regression), SVM, k-NN, L}o] B o] = (Naive Bayes), QA2 A
L5 (decision tree) 5 T4l 7H4] G112l 28 ALGRITE WA WAL Loke P2 stel ol A1M4ateka,

2+ 4= A8 (normalize) R}
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4.1 ol

H o3Lo A= POODL: POpong Open Data Library[l]o| A Al&sh= tistul= 2] dlo]gHo] A
o]-§Ftt. o] HlolHHolAE =9 SJP HA|AH; FH AT fd 2] HlolHE 435t Hek
Ao, 1ojEE 1987k R0 470 Boh EX AT oF 13,0008 2ol Sgsk <)
B9} oF 54,00071¢] oJoF FHE g1 Qlth (201449 7]5). o] AFo|AE POODLO|A A &st=
=5]019, ot Hlo|H & AR o, dSof AHES RS B2 2
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18t = 2loll= & 14,94771 2] efjto] Fol=| =, 21 Foll A 13,9137 ] 2Jgte] 1 A
13,4057 9] 2Jgto] Trejztzo ofsf| Aol= %] ¢hal \ekrt. Tojxte] ofsf do]=A] ¢fomA 2FHor
“F 7t Hof WEo] ® HENS oF 17.4%<1 & 2,3357] At
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4.2 W4 A

VA ST TS She W4t BoIIA molel] g B We) W5 AEEQ (univariate
filter variable selection) 7}o] A5 FA%F (chi-square statistics)E ©o]-&df A9 k7le] HE4E HolH
| gaelol 2 S9u4 shishit dls B3] 7lelshe 4=s

=]
At 7hol Ali FAFS FEH e
Q
o

= H =, A=
Z 2HEo5h= Zlog delA Qlo] B A9 glo|eAld] HgtelA -8 4 et [?]. 7ol AlF BAZES
TE9 A 94 AFEH W T T v P A o] 2 HaR Bion o2 Hrojzto]
d 5 9%, oY, AR de] o7 T3 drojd o] =3 Azt 2 HE O] A4 ozt F AT
A
|

Age 27 F 9AZ AR, WA E 19 WSS o §5te] 2AAE FAEA, SVM, kNN,
tpoln wlo] =, OAFARGE B Thal ] TES olgs) ete] ABE olF Sfum, TR
2728 AL SVMES 0|83 dlo]elo] BFFL Aelg F A 52 sheick

22 AH 3] E A (logistic regression)< 2l (logit), B MaxEnt2 E8|= di18|&072 FTEHT gy

1 =
b A5EQ Qo ARl AL AT Do) FHASTH MR A9 T 2AXY G4 or) =
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wrojgle] 2] A4l )
Tolt 5 ARG A4 vg
gEelzto] A (ghtery)
ojre] 43 91918 (FAAY

QELt (FEUFY HET)
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& F(2)E Fstm, stetolg g9 &

11+ ¢712 olgstol olale] 4] @3t 2ol ael W% y7} 10] @ k&
e = 22 F = (maximum likelihood)

1
Aol = 242151 (least squares) & AHg5H= A9 3] 84T}
& Apg T,

1
Fz) =ply =1z) = o(fo + fro1 + ... & BnTm) = 1 —Germas-tfmam) (6)

4.3.2 SVM

oA AT 2AAE FARAL Qgie] Folge U] Fglel tiE AR SFBS FH5H A
(generative) ¢l old] v, SVM(support vector machine)-2 Hx o] &5 4 glo] ATE A H
Ao g FA5t= T A (discriminative) g g]Zo|th. 7| EH o2 fo]E

— U=
= 7F obd (margin)-& o 3}sl= sto] m-E3| ¢S 2H= 22} %4 8 (quadratic optimization)
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2AE Foh &, wE xo g ¥4 W (normal vector)2Hal SR xof tiE Wg 91 @(x)E Ao
ShH ol B w - d(x) — b= 02 & 4 k. &, u]HY HolelE %gat7] Sls) A A}
o}1S Hold o 519 E W45 Hofstel &atT ol ﬂ}m —F:%Oﬂ e FRES ot A% O

=I5k 248 2A A 2448 4 @ol =8, 4 @), @ F 1A Atzag At
argméanwHZ—i—CZfz (7)

=1

yi(w-®(xi) —b) 21 -&((=1,...,n) (8)
& >06i=1,..,n) 9)

71 B3] K(x;,x5) = (x3) - ®(x;)S A9 <= (kernel function)a}1 519, t}gh4] (polynomial),
A 1RO (sigmoid), RBF 714 5-& A48 % Sith. 2 =Ro|AE RBF A9S ALgatsict



4.3.3 k-NN

Aehoz 7174 Arke ) AL JMtoR SEalE o R, Wl shiuds FEaA it Z, 7t
HFE lo]gtelA yoll thet &3k the] 4] (10)t Zo] 73 &= Q.
g(x) = arg max Z I(y; =1) (10)

CC]'EN(LIJ)

4.3.4 Uo]H H|o|=

Lto]H H|o] % (naive Bayes)+= H|o] % o]Z(Bayes Theorem)o]| 7|4tet 71dst & ERg o g HE4E 7
=34 (independence) & 7ot = Zlo] E Aot} yol| gt oS3k th29] 4] (11) & =t

n

j(w) = argmax P(y) | | P(wily) (11)
=1

4.3.5 QAEHUT

AP (decision tree)i= £ AR5 7|F 02 Hlo]El 5 7}% A rtes gL ey g;<lterative)
2 bwa|Folt, AF AR EL ARl A ([2)9] XY 4% (Gini impurity) Ei= 4] (13)9]

21 (entropy) 5] At o714 pe k WA WER Eﬂol.—z‘o% dlolg o] ulgolt}. 2 @7 1L 01
% AU 8452 ALEst] AE ZEsart

A)=1->"p; (12)
k=1
Ig(A) = — Zl)i log (pk) (13)
k=1
4.4 AY A%
A, oFe] opAl 714] dare]E2 o]-gsto] QotE oS5t A HA Ao it A= 3 et Ert. 1A
ohe HF2|5}7] Q6] APHZ 10-fold cross validation2 A-835to] z+ 2] Fof ot HHZHE 7| =5}
dvE]Eo] AFr= 86.8%0lA 9L.I%E 7|F A Q] 82.6%<] Hls| AurA oz 4% o|AF A5ty
OI¢t A& AollA M &ESHA AFRE= =AY R4 0] 7MY E=JAR

)
)
N

!

2] oreret. otW, 22 AE S PEAT SVME] AAEL 40-50% $F 0 7, k-NNo|L} L}o]
A el ulaf &0l 20%014 Bol At wl FUEL A £ EE ARA0 2 FneE

T FASE 2 WA YA, AT

= A Age dolele] BFYL Heldt 7 At 5L 5

o?ﬁ_, F
Hi r
rlo
"
o)
4T
(T
ne
2
L

= + YAoltt. @2 ot HIolH A
ZF W (class) o W&ol met g WFO| Q72 F v THEd 22N At daEE2 of o] oAl
ZHA daelE F AT 7P w2 7 datEgelat, Qo Aol M JHg WS E8 e 2
2| 2~8 S ARA T SVME AHERIch o] Aol tigh Aok B[ 2ot dae| o) Agwot AdEE
b4 Adlof Hls) tha ol HA T, AAL-L 747} 55.2%00| A 74.9%2F, 43.9%0) A 74.93% = A A
Sote] dlolH @ B4 0] 7hs/de gld & ek AAl= oot d S = FHEA| ¢ Qe
AT ot ARG FaEE ofhs FHEA] Geril she A9 vl 27] ol FeEHET



2327] AT (accuracy) AU (precision) AH-E(recall) F-HI
Logistic regression 0.9106 0.9107 0.5521 0.6601
SVM 0.9018 0.9950 0.4394 0.5596

k-NN 0.8683 0.6047 0.7493 0.6613
Naive Bayes 0.8717 0.6073 0.7438 0.6645
Decision tree 0.8786 0.6281 0.7447 0.6773

= 4: T 7HA) aelEel ojgt At o2 A

Ade=s Eole Zo] Fasital & & Q). otd, 222 R4 4¢ oA F-He 7Eer
7V Aol B9hE kNN wmaE o7re] A BAe 9 4 Aot
R AS L (accuracy) AW (precision) AA-S(recall) F-ZH4
Logistic regression 0.8794 0.6261 0.7487 0.6791
SVM 0.8640 0.5828 0.7493 0.6512
I 5 b0y Ev g2t & F 7HA &agEe] ook A A= A4

441 AT 9989 4%

SO 8 7MY £ 45 S Ul 2XAH 3AEA )
ZAFGH. 18t = 8]o| A e A 193] 3T T ALY =
7HT7} 100740 HolA do] g7} 85ty BhE]= 9435] 177 tigt A% A |

Z 1778 S193] FollAl 10709] S1d3leA M Bt HAsH| o|dhitt £2 F-H4E 48
%l‘zilﬂr. St S B9y A Ao F-H5rt 2 A AT, o5 &S v Y
~
ES

S| et 0] A0 8 UG U A6 5 45

4.4.2 =3 dAd Fgx 9 JUk Hw

Ho| Apg o|E A% [v 2otk AR 493E Alelstn
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5 EE

B AFolME 18t FBGIA T WETY ThFT £4L oG5 W] Lo AHNA Tl
A FRAEE ol gstel Bt ol RE Sk WEe] R FuEA Ptk AL 7F B
92 4TE oA jY STEF BE 4% oo BT FYL B 86% olF] A= oA,
Aggol ot M dole o] BFEL HasE Folt ol mdle] vs) A@ET F-HSE EY
S gieh. AT P47t b A AL 2818 o Zob: 9w gl o] ASelw oot
ol ABLE Lot AT AT 4 AT ok o5 BACNA Tk okS HA7 e S
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i R
9112 Ao AuE A@e FEs | A%E Hus AEe RS
A2 NEEH LI 0.9963 1.0000 0.9412 0.9697 | 0.9963 1.0000 0.9412 0.9697
=35]-8- L3 0.9762 1.0000 0.7308 0.8444 | 0.9830 0.9565 0.8462 0.8980
HA A 4 35 0.8723 0.9588 0.4326 0.5962 | 0.8997 0.7458 0.8186 0.7805
BARZ7IZ QA3 0.8868 0.8800 0.7097 0.7857 | 0.8585 0.7667 0.7419 0.7541
BAEZ] 93] 0.9815 1.0000 0.7097 0.8302 | 0.9685 0.7765 0.7097 0.7416
QU EAE A YS] 0.8475 0.9000 0.418 0.5714 | 0.8757 0.7561 0.7209 0.7381
oA 719 A 3] 0.9271 0.9500 0.5278 0.6786 | 0.9190 0.7222 0.7222 0.7222
718 AA L3 0.9228 0.8571 0.5455 0.6667 | 0.9099 0.6441 0.8128 0.7187
2| A A A L 3] 0.8622 0.8206 0.7349 0.7754 | 0.7828 0.6250 0.8233 0.7106
YA oA Q1L 3] 0.9373 0.8919 0.6027 0.7193 | 0.8972 0.5776 0.8493 0.6876
= E )L 0.9103 0.9043 0.5882 0.7128 | 0.8592 0.5964 0.7924 0.6805
ETU= el Sel d S R el 0.9150 0.9429 0.4925 0.6471 | 0.8855 0.6121 0.7537 0.6756
=HFQ] 135 0.8484 0.9565 0.3492 0.5116 | 0.8375 0.6250 0.7143 0.6667
A A5 U3] 0.9154 0.9610 0.5175 0.6727 | 0.8566 0.5517 0.7832 0.6474
SHTAAZ Q1A 3] 0.8360 0.9434 0.4587 0.6173 | 0.7910 0.6485 0.6009 0.6238
AT 3] 0.9270 0.9195 0.5797 0.7111 | 0.8584 0.5313 0.7391 0.6182
oA e gHrEE A1 918 | 0.9071  0.9091  0.4800 0.6283 | 0.8626 0.5794 0.5840 0.5817
H 6 vl 1A AT A 19818 ook At oS A HE (24 F FAS 71E WEAe)
7% uA 5
A | Hsts AuE ARE FAs | A%E AUs e RS
1dX}F | 0.7885 0.4586  0.8655 0.5799 | 0.6336 0.6540 0.8534 0.6437
22} | 0.9483  0.4840 0.9128 0.6409 | 0.6504 0.7533 0.8952 0.6981
3z} | 0.9651 0.4989 0.9306 0.6577 | 0.5772 0.7675 0.8938 0.6589
42} | 0.9949 0.7984 0.9595 0.8859 | 0.6598 0.8493 0.8840  0.7427
BT g A A5 ARp ojgh At o2 Al (14 F P-dS 71E )
o Z0g BAT BT, ol sherAs Futetn @ 4 qlrk E4, 7E A7} iR 244
S 7142 A8 e e, hoR A ES Eels) S E I A HILE 4 9lglch Bu opet
a2 ojslohs ThE AL JHAE @ 28le] thell Ade Aash ojolst gtk
FOE o] ATE WAAA olgte] olgf AL B F ol Aol A Tetd AAAE eS| RAY
o] A7 71%o] ohuet @A) A-elA 42 BE HlolEE ol g8 BrHES YRS kol 4 e
Aotk T4, oleh oA ofn] JRE el AWE (semantic) st F2F FE5HA oot o] 2] Yol
58 obd AL AHhaE 4 9et.
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