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Motivation

» Analyze parliamentary speech in Japan's Lower House
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From OECD (https://data.oecd.org/inequality/women-in-politics.htm) 2


https://data.oecd.org/inequality/women-in-politics.htm

Motivation: Female Representation in Legislature

Women in pOlitiCS (Taylor-Robinson, 2014; Wingnerud, 2009)

» Descriptive representation
» Proportion of female representatives matters

» Substantive representation
» Female representatives promote women's interests

> Bill sponsorship (peviin and Elgie, 2008; MacDonald and 0'Brien, 2011)

» Ministerial appointment (krook and 0'Brien, 2012)

> Legislative speech? : Female reprentatives speak less but
speak more “feminine” policy areas (Taylor-Robinson, 2014; Bick, Debus and
Muller, 2014; Back and Debus, 2019; Catalano, 2009)

There is research on “when" female representatives speak, but no
research on “what" the speak.



Feminine and Masculine Policy Areas

» Krook and O'Brien (2012): Categorize cabinet portfolio as
“feminine” and “masculine”.

» Feminine policy area with the connections with the private
sphere of the home and family, such as education and health
care.

» Back and Debus (2019). Using this categorization, shows that
female representatives speak more in feminine policy issues.



Motivation: Speech Contents by Gender

Question: Do female representatives’ speech are different from
male counterparts?

1. Is it possible to detect the gender of speaker from the speech
text?

2. If 1. is true, which words/features are distinctive to female
representatives' speech?

3. Any variations across policy fields?



Committee Speeches in the House of Representatives

» Period: 1955-2014

» Downloaded using Kokkai Kaigiroku API using kaigiroku
package

» Using only rank-and-file member speeches

» Gender record from Reed and Smith data

» Name matching
» Yomi matching (using MeCab + NEologd-dictionary)



Proportion of Seats and Speeches of Female Representatives
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Proportion of Female Members' Speech by Committee

Committee Name N Prop  Feminine  Masculine
Environment 24404 0215

Foreign Affairs 107337 0.136 X
Education and Science 87356 0.114 X

Health (Social) and Labor 252989  0.112 X

Judicial Affairs 103398 0.056

Security 16361 0.053

Agriculture and Fishery 127886  0.038

Budget Committee 179041 0.034

Transportation 83964 0.032 X

» Use top 4 committees in female representation
» Run analysis for each of the four Committees

» Two types of analysis

1. Classification
2. Document vector estimation 8



Analysis (1)

Is it possible to detect the gender of speaker from the speech
text?

» Using the word as features, classify speakers gender
» Try several classification algorithm:

1. Naive Bayes Classifier
2. Linear Support Vector Machine
3. (Shallow) Neural Net



Analysis (1)

Classification Performance: F1-score
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Analysis (1)

» Detection of gender is possible, and the performance is more
or less the same across committees.

» What comes next is to explore which words/features are
characteristics to female representatives’ speech using
coefficients from Naive Bayes.
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Analysis (1)

Naive Bayes Coefficients: Education

Coeff Prob
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Analysis (1)

Naive Bayes Coefficients: Health and Labor

Coeff Prob
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Naive Bayes Coefficients: Environment
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Analysis (1)

Naive Bayes Coefficients: Foreign Affairs

Coeff Prob

Count

15



Analysis (2): Gender Embedding

Word embedding

>

Convert each word into a dense vector (e.g. a 50 dimensional
vector)

Not a typical bag-of-words method

Use the contextual information for estimation (e.g. sequences
of words (word2vec), or word cooccurrence with narrow
window (Glove))

Example usage of word vectors:

» Finding synonyms (e.g. for dictionary development)
» Word arithmetic
» King - Man + Woman = ? (Mikolov et al., 2013)
» "Man is to Computer Programmer as Woman is to Homemaker”
(Bolukbasi et al., 2016)

» Short text comparison (e.g. Similarity of SNS messages)

16



Analysis (2): Gender Embedding

» Analogues to Party Embedding (Rheault and Cochrane,
2019)
» Use doc2vec (Le and Mikolov, 2014)
» Use document dummy variable as input along with words
» Words and documents are in the same vector space so the
direct comparison between them is possible.
» Use party * year as document variable
» After estimating doc2vec model, conduct dimension reduction
for party year vectors with principal component analysis
(PCA).
» Find the words related to the PCA dimensions.

In this research:

» Gender * (Election Year) as document level input
» Follow party embedding procedures

» Software: doc2vec in gensim

» Setting: 300 dim, 10 words window, 30 iterations

17



Analysis (2): Gnder * Year output: PCA o
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Analysis (2): Gender High PCA score terms (Dim 2)

Health and Labor

Dir Terms

Pos A5, EIE $0F BE &, kY, ELE, SR, 58, #f, 1ir$ BE4 5
%, B RER B8 £8 5 K5, B, £, B6 B2, 52 1,
Tt SO, KR, IR, EiR

Neg BR 20 AR EF W X—Y BED Om, #E —F BZE &7
FEE IEE, &5, B BEE, KR, T — R, KB, BB A B, EE K
CER BT, A, RA, B8

GN

Education

Dir Terms

Pos IRE K03 EDED % X2, 800 R\ EZD, TAN KiIT5,
B\, Yy — 5 A D, BB BES, NER BIR, And, BRE, &
%, %% B Hs5, 258 BE, 25, 77X, BHE, 213

Neg ZEE= BB B8 AN, B W, 85, KL, B BE, &8 HE, &
5, R — 5, @S, B I 50, AL Bk Wﬂ?ﬁ%m Rz #HE 8
B, R, 25, B, B B
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Analysis (2): High PCA score terms (Dim 2)

Foreign Affairs

Dir Terms

Pos W%, fihix, PIBEIE, =&, FTIE, BUE, W, %, 2, &R 12D, {5
A, ﬂuﬁ BEL, B E<, BIg X5 b3, E5 K, KEW, B
7,818 1D, B RO, EE RED, HE

Neg &2, Bfg RIE BE —F fE 770X RA, BERE, Mz, #R

%Z@f NS, RFE SRR, T, — 1, IKE, RE, kU, B, F&, L RE,
SR, 178, Bk B, B 5E

Environment

Dir

Terms

Pos

dub, BBRE, R, BE, 1D, B, FEEY), (85, 5HEl, 1115, B E1T B,
EERE EE BT, BeA], 5 RE 20, B2 M2, RBE, TERE F¥
%, 8E %9, INE, TE, IR, 4%

Neg

SR, — R B BEREAR, B 27 BR, 18 2%, —D, &
5 FH PR £X 6, WOR, B, BARE R 4 2 i, A
fE], B EEK, Rt BN, #3), &, &l
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Takeaway

» Separation of speeches by female representatives from male
representatives is possible, but depends.

» For the committees on “feminine” area, the factors that
contribute to the separation are clear.

What to do next

» Incorporation of electoral contexts.
» More intensive use of word vectors.

» Difference when participating the same debates?
» Sentiment detection?

21
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Addendum: Party Embedding in Japan?

» This addendum replicate Rheault and Cochrane (2019) with
Parliamentary Speech in Japan

» Committees

Budget

Foreign Affairs
Agriculture
Health and Labor

vV vy vy

» Party * (Election Year)
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Addendum: Party Embedding in Japan: Budget
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Addendum: Party Embedding in Japan: Foreign Affairs
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Addendum: Party Embedding in Jap
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Addendum: Party Embedding in Japan: Health and Labor
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Addendum: Party Embedding in Japan

» The first dimension for each of the four committees is always
the time trend.

» The second dimensions of Budget and Foreign Affairs seem to
pick up something meaningful.
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Party Embedding high score terms (Dim 2) |

Dir Terms

Pos =, 1D EF KD, NS AARE H75, KT, B2 DY, 18, B85,
A, R, Ei, 1R ER BORY, BLRBR 7< RKIC, KE [
O], &R, RN BE R D, RA, TR

Neg #4735, BEIR, Wi, A%, A2, KA, 3BME o &, BIE BAE LD, FR, R
EWE TE UGBS WO LiFE, EER AS, R #IiT, —&F W
i, B4, BB, IEE, TH B, KEE, &7

Table: Party Embedding High Score Words: Budget

29



Party Embedding high score terms (Dim 2) I

Dir Terms

Pos &R MG, ZREH, U E &0 75, @5, BiE, &6, £< REL, {63,
AL, BRI, IRE, BEL 805, WK Fiw, DU, #E BE R
RUT, RO 77, DA, HE, B8 &K ZAT

Neg HH HE ZIT5 25, 2% KitE 70, BR, ®E &< ENR5, &
PR A VS 7(@5 FE\L\ 2V #B, NE A —A LR %2, BE,
I R B TSR SE R

Table: Party Embedding High Score Words: Foreign Affairs
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Party Embedding high score terms (Dim 2) Il

Dir Terms

Pos @<, Ex 87 ER KRR &5 BE, 55 TR AR 58 ANE 50,
4E B, BR & RE ERE EH, B #RRE XR BB &
B EZR R WER BRER 5

Neg E A= R 20, e, R BB, 182E, /70, 106, #Bh, b, #
I, V1S, B, B =8, 152, 51 L1753, &, 2w, BisL =, &
H,5lE B, —1k BT, B BE RIcT

Table: Party Embedding High Score Words: Health Labor
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Party Embedding high score terms (Dim 2) IV

Dir Terms

Pos 790% & BEX B B2I9, KEW RZ, 5, F 0, 8E, &1, O,
PO 2R RHB, MG 7T, RS B ERE B R0RY, 2K,
BELE, R L%, R, 21k, 115, 18D

Neg #RHE $%, DILE BE EE WE 2R, 405, EXFE, 51l £& F

B, AW, AKX L T 84, 6, A%, BaX A, 2F, B=, BE,
5, B, R RR, R, BN

Table: Party Embedding High Score Words: Agriculture
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Party Embedding

» The better separation of LDP from other parties in Budget
and Foreign Affairs is quite intuitive.

» The meaning of dimension needs further exploration.
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Appendix



High PCA score terms (Dim 1) |

Dir

Terms

Pos

BHLE B3 M3 BLLETS &, BEZ5, 1+, B0, BT, 28,
H< Sk EX Em BR, ANS, EE 85 42RE RE 88K,
BE BE BiE 540, BN, XE, T BER

Neg

WA EE BB, T Rmh B X EERE 65 58, Bk FA
R, KB, AR, X6, 25, BOR IBE, £ 3, 15K TR FELL #iE &
B ER 5X5 tFE QWE, BT

Table: PCA High Score Words: Health Labor
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High PCA score terms (Dim 1) I

Dir

Terms

Pos

B HRE BV, B U L2, & B9, 2E, 5 B w58,

=2, 0tk &tk BER EO, F18 #F, 5, LEFR, $E Tl b=
U L, KFEBE DR, BB, PR BESN hE 23 EE

Neg

RI25,EZA%, #HUS AL BB ER BT FHd, KX RE AN
3, EHE 22 E5, HEFEUED BEI D BD, 525, T3 FR
EZ 5, RE W #i5, %K K2, 5175 N5, HFxd

Table: PCA High Score Words: Education
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High PCA score terms (Dim 1) lll

Dir Terms

Pos B, XU %, R L&, &0, KR, BFEL, XD FHE Fzv o
B, MRBR, AR, % AL HEK F R, B BET, BT B, A% T
NZ I, B, K8, BRR, KE, £D, 7—%, B

Neg 20, Ff BE, &R, K€ &R, 7’5% SH FRIRRERR £2, 1

DL, =F 8, Eé' RFT TE Y3y b #AESE DE AT,
ZOfE, Hotk, RIEHE, FE B& RE LA, £H, RA > b, BRY
bZES

Table: PCA High Score Words: Environment
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High PCA score terms (Dim 1) IV

Dir

Terms

Pos

ﬁi&)é,%j? uﬁb’\b\ 55 &D B, KA, MWL, BFE RN, 55, RE,

Neg

=8 ffi— 7(% AL, SR A%, By, RE A, HIEL T8, WS, &1
B, 38, 5 H%; 28 ER 2K =5

B, EX HE 77X, —R, 2%, 8V 2\ FEES, —D, —%, il
B R—Y Ef L KR Z2RE BH, 48 24 5% — &5

B, R Bl BR EE, S H, R

Table: PCA High Score Words: Foreign Affairs
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