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Holographic CCG Parsing (ACL 2023)
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Spatial Indian Buffet process (%5 )

.‘1}“\0’0

l"’ o \
=X 0‘~‘.\\\\\- AL
\\\k\k\\‘{\"'lﬁ”’ Q\ Q‘IIIIII\” ==
XL HL]
oy

Nz 77
,llllll,z“\\\g\’ae"llllhlh X
’c‘ 7

i \\\

%
\\\\\\“' /ﬂ‘{f“t

‘?' [[]]

S 265059,
N _S2o%e30572%:

II: |?r
5
£'°
N——"
N——"
Q
VN
8
N——"

1
—

(Vj(81)7"' 7VJ<SN)) ™~ GP (317 ' 7SN)

e Now IBP becomes spatially dependent through a
stick-breaking representation !

7 /7 8 Research Organization of Information and Systems Sgmii

The Institute of Statistical Mathematics S



Latent factors from Linguistic Atlas of Japan
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KIRESEE T /L & Transformer (2)
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Residual Output: French
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DO ERNT L —LT—7 [4]

e https://transformer-circuits.pub/2021/framework/

Y e M+ < @} o transformer-circuits.pub/2021/framework/ e O &l
A\ Transformer Circuits Thread
A Mathematical Framework
for Transformer Circuits
AUTHORS AFFILIATION
Nelson Elhage*' Neel Nanda* Catherine Olsson* Tom Henighan® Nicholas Joseph® Anthropic
Ben Mann? Amanda Askell, Yuntao Bai, Anna Chen, Tom Conerly, Nova DasSarma,
Dawn Drain, Deep Ganguli, Zac Hatfield-Dodds, Danny Hernandez, Andy Jones, PUBLISHED
Jackson Kernion, Liane Lovitt, Kamal Ndousse, Dario Amodei, Tom Brown, Jack Clark,
Jared Kaplan, Sam McCandlish, Chris Olah* Dec 22, 2021
* Core Research Contributor; T Core Infrastructure Contributor; ¥ Correspondence to colah@anthropic.com
Aut contribut tati t |
Contents Transformer[1] language models are an emerging technology that is gaining increasingly

broad real-world use, for example in systems like GPT-3 [2], LaMDA 3], Codex [4], Meena
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[4] “A Mathematical Framework for Transformer Circuits”, Elhage+,
Transformer Circuits Thread, 2021.
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= [-0.18127 -0.16785 0.0039202 0.17829 -0.21384 0.094747
0.29718 0.5263 -0.30177 0.11019 0.16902 -0.30849 -0.19053 -0.11944
.. 0.093231 0.87569 0.025137 0.0011367 -0.025216 -0.12178 0.1811]
T+ Lo%— [0.0015758 -0.15125 0.21817 -0.12623 0.13215 0.10187
0.080754 -0.024508 -0.048359 -0.13401 -0.14256 0.083109 0.30153

.. -0.077481 -0.15859 0.1278 0.028061 -0.15356 -0.11111 0.29463]
IEZ [0.002604 0.00062024 -0.025644 -0.082722 0.077728 0.0087165
0.049547 -0.025976 -0.095092 -0.067749 0.013562 0.060091 0.053064]
.. 0.0228 -0.041253 0.1974 -0.10254 -0.029888 0.033918 0.21347

F#[ [0.039938 0.10639 -0.021873 -0.014316 0.015339 0.044891
0.0024299 -0.0086346 -0.054358 -0.022956 -0.058226 -0.011501

.. -0.005193 -0.081363 -0.033958 -0.058588 -0.080491 0.09922]

=% [0.036186 0.033845 -0.018044 -0.034166 -0.021112 0.0028494
0.12283 -0.090323 -0.029995 0.037449 -0.030411 0.014132 0.040336
.. 0.00908 0.0084737 -0.007582 -0.14347 0.029086 0.14277 0.11097]
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% similar.py model &[] % similar.py model 1F £
5%[4 -> 1.0000 1IEZ -> 1.0000
WE -> 0.8056 =1& -> 0.7800
ER -> 0.7873 IEX -> 0.7677
I E -> 0.7834 RE -> 0.7549
ffﬁﬂ%‘—i)ll -> 0.7770 IE48 -> 0.7538
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SIROETRE & RARF

COGNITIVE PSYCHOLOGY 5, 1-28 (1973)

A theory of analogical reasoning is proposed in which the elements of a
set of concepts, e.g., animals, are represented as points in a multidimensional
Euclidean space. Four elements AB,C,D, are in an analogical relationship
A:B::C:D if the vector distance from A to B is the same as that from
C to D. Given three elements A,B,C, an ideal solution point I for A:B::C:? ’

o HiZE

Neur

MODEL FOR ANALOGICAL REASONING

A Model for Analogical Reasoning®

Davip E. RUMELHART AND ADELE A. ABRAHAMSON
University of California, San Diego

Uncle < Aunt

|
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i
Father, 1 4 Mother
|
|
I
1

Nephew pp. — o o o= = = = J¢ Niece
’

’
’
’
/
Son 4 % Daughter

F1c. 2. Three-dimensional representation of relations among eight kinship terms.
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(Rumelhart 1973)
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Einn@ rtbﬁl BQ'T%J
o HEENY N)LDOMICIE

_l_

b=c:d

@mm%%ﬁmbﬁvLa@mbnrm%

contrast (vectors9,

n Elzlgn, nﬁ:ﬁr‘(n’ Uy »‘j ‘/XII)

= %Y -> 0.5812
)3 -> 0.5394
2Lt A2 -> 0.5321
F»—)l—X -> 0.5123
=—Z -> 0.5098
A+ AT —)L -> 0.4985
+ > F -> 0.4955
F4Tay -> 0.4722
7Y 2y ¥ )L -> 0.4655
FILF— -> 0.4468
< FY—F -> 0.4367

contrast (vectors9,
nEIz[in’ IIEEE¥AII, ||7)(])7bn)
)4 -> 0.4708

¥ %y b -> 0.4679
<747 -> 0.4667
<Yy -> 0.4603
Ya=— -> 0.4508
Y — -> 0.4478

FA4 7 — -> 0.4402
Oy ¥ — -> 0.4344
N L)L => 0.4299
vV F -> 0.4274
F 4 — -> 0.4265

(TUY5 -AOyvyavdybhy i
7 XA OMHEEFNLEIF)
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BZEN I\)I/ODICAL K BT [5

g"%.'d o HZENRY NILEERDIEHIAH

e ZofE (TR D AT (ICA) Z
T5C&T, 91T
BEEENRY NILDERD

- "7 FR O B8 75 8

“%%?%%;témbt

o RATEMAEDMLE (2021)

quattro

lamborghini 0.4

scorsese
kurosawa
comedies
camera
animation
fellini
italian

di
venice
modena
japanese
japan
anime
akira
miyazaki
suzuki

-0.2,

-0.0

16 26 35 34 56
[dishes][cars][film][italian][japanese]

3 § ‘Piscovering Universal Geometry in Embeddings with ICA”, Research Organization of Information and Systems SJR
amagiwa+, EMNLP 2023. The Institute of Statistical Mathematics Sl
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HEENY NLDICAIC K 27247 [5
0O JJ
| ' fil Heatmap words
. iIms ® w
Lar — film. Other words
mazda, ferrari
honda toyota® |
m nissan ducati =
- ¢ *lamborghini E|5COrESC SR
o suzuki  fodena = comedies i .
© _— LN fellini * SN
~N italian ag) o °. .
scorsese venice . .. miyazaki
oo‘i .‘ e . o * ® 1 .
e fellini di ’}.'r-'.:?sfzum' Japanese
pizza . 7 - japan
sushi
34: [italian] 56: [japanese]

o fr: B BHE ‘A5 )T BHDREMR

o f: “MRE" HH& “HA” EEUDI%%
-7 7—URERE FTIX BRZEISEE
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SEDOHE (1)
e Sakata+ (arXiv 2026) : FEERIBLSNLLMDAZE T
EODREEINTWEMN?

Preprint. Under review.

Linear Representations of Hierarchical Concepts
in Language Models

Masaki Sakatal?, Benjamin Heinzerling2'1, Takumi Itol#,

Sho Yokoi®!?, Kentaro Inui’12

! Tohoku University 2 RIKEN 3 NINJAL *Langsmith Inc. > MBZUAI
sakata.masaki.s5@dc. tohoku.ac.jp benjamin.heinzerling@riken. jp
t-ito@tohoku.ac.jp yokoi@ninjal.ac.jp kentaro.inui@mbzuai.ac.ae
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1T DI (2)
e Llama 3.1 8B T IEMHIAHFKIR D NI
>ERICEEBEICIE > TWS

2. Hierarchical structure is encoded 3. Hierarchical representations exhibit
in domain-specific subspaces similar structure across domains

N

O

:lﬂ’ﬁ#
@

Domain : Organism

<
Animal Subtree
® Animal

Mammal ® Bird
Mammal
Primates riformes
Rodentia ormes
: Ansefformes
- Arfiodactyla " J

Domain : Person
Worker Subtree

Athlete ® Actor
Athlete
@® Worker
Sprinter Actor

Domain

Boxer Comedia®.
Golfer ilm actor

Tennis player @ voigactor
\.

® Location @ Person @ Organization

@ Organism @ Research Topic
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Further reading
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- fEEREEAR A\ DI A
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BFHESRAP zol

ISSN 0386—2240
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EHE 7
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NEOEE

® g 77\ El

o MHIERIZE
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WEXT
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wEHA
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Dz )

38/78

Research Organization of Information and Systems 53Sgii

The Institute of Statistical Mathematics Sl



HIEDE &8

o KIHEEZETET /L =TransformerB’ED L ST
SRZEFELTVWSINICDOVWTIE, —3B8T

TN TWLB DN, itiﬁ_nﬁi)\%’?\,\
—BEENRT NLICDWTIE. Bt E8ETD

EHSNTWS

o JNILERED K SR & 1E Al

o HASZBUENFEMARTIEIVNT F— | EHEZ D
,ﬂ]nr&b\’ \gtifc_
> HEDOFRMNZDICHD | |

39/78 The Instltute of Statlstlcal Mathematlcs ;A I



EES

KRBERRAT—U VT
(PLSS)

Research Organization of Infor

The Instltute of Statlstlcal Mathematlgg Jl



I U &IC

o THEAMZEGNERETEID IcWEZEIEF. Z2<H5
- 7T ENSSVWEERND. BERND
— RTIILOFHETHRICEENEBEERN)ZL Ea—FEnh
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THFAMDREEITER S

o 1/0DEHMLRTF A NDETIEITUTE 40N
(BERZSIEXARGDOIEEBLZO T, ZOFHD
BEWHEE)

o ABINEHIICHIFTEINILTIEAEL.,. BERGEHT
TX A NOERNGEAT—)L%ZED f= U
(CEETEILEMFRRTEDLSICEDL S TZDOM)

o HEMT— ¥ IT—RICEELEBEWVWSHENGZ LEE
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al

BUBS AL (Political Methodology)
o WAYICEY 2 BN E ZOAERDHH
- BCRICEAL T, BIFEW - KRG SHZITLCL
- XRAFE L TRH AR D BERHKES - @M S
o T, TFRAMNDAIFHFTHRELGDE

—E= BB TTFRANDT—Y{EHEA TV
(E=SER. HAERSESHK. EXDOTFA N,
NARNE, HEZEERK. ..)

— 2019 IC. POLTEXT 2019(cBEF I T&

ich
Ginic ¢ ., FOnk 0\

| l | >
2 1 0 1 2 3

Figure 1: Traditional ideal points separate Republicans (red) from Democrats (blue).

Sean Gerrish and David M. Blei. “How They Vote: Issue-
43,7¢ Adjusted Models of Legislative Behavior”, NIPS 2012 organization of information and systems 1
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LSS (Latent Semantic Scaling

o LSE(XE)DELMFENFFH (Watanabe 2015/2020)

o T+ X I\féa‘é%*ﬁ,m?‘ﬁ#%ﬁu TMT9 5 DR
I\ T —

[ ] ( } A) O] github.com/koheiw/LSS ] O i) ] +

OJREADME.md

Latent Semantic Scaling

In quantitative text analysis, the cost to train supervised machine learning models tend to be very high when the corpus is
large. LSS is a semisupervised document scaling method that | developed to perform large scale analysis at low cost. Taking
user-provided seed words as weak supervision, it estimates polarity of words in the corpus by latent semantic analysis and
locates documents on a unidimensional scale (e.g. sentiment).

| used LSS for large scale analysis of media content in several research projects:

¢ Kohei Watanabe, 2017. “Measuring News Bias: Russia’s Official News Agency ITAR-TASS'’s Coverage of the Ukraine
Crisis”, European Journal Communication

¢ Kohei Watanabe, 2017. “The spread of the Kremlin’s narratives by a western news agency during the Ukraine crisis”,
Journal of International Communication

e Tomila Lankina and Kohei Watanabe. 2017. "Russian Spring’ or ‘Spring Betrayal'? The Media as a Mirror of Putin’s Evolving
Strategy in Ukraine", Europe-Asia Studies

Please read my working paper for the algorithm and methodology.

How to install

devtools::install_github("koheiw/LSS")
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LSS/quanteda

o RZz{E>TF
W35

45/78

LTl

RICOITTE B8,

£t ©) @ github.com/koheiw/LSS ¢

Fit aLSS model

require(quanteda)
require(LSS)

corp <— readRDS("/home/kohei/Dropbox/Public/data_corpus_guardian2016-10k.rds")

toks_sent <- corp %>%
corpus_reshape("sentences") %>%
tokens (remove_punct = TRUE) %>%
tokens_remove(stopwords("en"), padding = TRUE)
dfmt_sent <- toks_sent %>%
dfm(remove = "") %%
dfm_select ("~\\p{L}+$", valuetype = "regex", min_nchar = 2) %>%
dfm_trim(min_termfreq = 5)

eco <- char_keyness(toks_sent, "economx", p = 0.05)

1ss <- textmodel_lss(dfmt_sent, as.seedwords(data_dictionary_sentiment),
terms = eco, k = 300, cache = TRUE)

## Writing cache file: 1ss_cache/svds_365ae974a33cb811.RDS

Sentiment seed words

Seed words are 14 generic sentiment words.

R (CENT
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LSSIC K B4

o fHIZZASAEBICKEELER)ICKS. PFEDOARBHIK
DFTO ek, OFELNA DT @POLTEXT 2019

Figure 2 Valuation of tradition in the People's Daily

EH

o | i i i i i
s i a A
Anll-Spiritual Pollution Campaign Tian &in men square
7 | | | ' River Elegy - V :
o f 5 stresses 14 beauies | w0 r i 1k M e e
; iy St{%helmpg tthogsaHglbn_ g
) 3 ' 10| JaliStSpirit.an ure g e o
4 end of Cultural Revolution | i S 18 Tl W o
= Ly | | 2 RAMBURIEIL Pl N e R
o 4 . i | Lo TR o Vo
0 3 | bas ” 4 oo g AR Ty Y > 55
e - : - ! P A -//}\fn | Vi
(=) T TETANG o N | 15 = 4
@ F : D % : ;{' - ooV o
@ . S R e S A ! ] X ; !
8 I'I | o1 N .
z > i i 1 F -
1 ] ) 1
| i | & ) .
- i P i 4 | . W
e : i : : b, A
: : : : S AAD %77 LY |
E i i i i
i ' ! 1
- | | s |
-— ] ] \ ]
- : : : :
T T T T T
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Time
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LSSIC K B 216l (2 ( )

o IJ_I%é/u(jlji)//l’7\7A£ 5 TR EER DR HE
1, 4 =0 OIBEDOFEEE (w%ﬁ) @POLTEXT

o ZXNETDDHDIEFICKEL
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LSSD /77
o TEAMDEGHLHS. SXASNICREDENZ Mt
I B7E (HHNBART MLZEEETIL)

o RE 1 MEZELEDONRT NLZEFETODRES
(ex: positive-negative, left-right)

—— Japan
UK

04

0.2

about the US
0.0

-0.2

-0.4

T T T T T T T
1985 1990 1995 2000 2005 2010 2015
Time

M2 BXREAFVIOHFETRZ7 A HICHTIEE

rch Organization of Information and Syste =
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LSSIC K 501 73% (1)

o E* Wt@/\%_ C 3 j\\b\—t\ ﬁg*ﬁ‘:
ﬁ&&‘ 335

o 1) Eﬂ‘f"ﬂ “econom*” & DI SFEIIN T HHFEHEE

AT

Table 1: Entry words selected by econom*

Rank Collocates |L{L

1 growth 9969.0
2 social 5219.6
3 recovery 22644
4 political 2237.9
5 chief 1919.3
6 data 1518.5
7 inflation 1494.2
8 cycle 1462.6
9 rates 1346.8
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LSSIC K 50 173% (2)

o R XE-EEITIDEMRD DT TRD I,
fRIEEEE DO *7“/1’ VEEEECRIATYVY

ﬂi Iinl:l V;

\a \\wm

W?rdwl . S 3]

Posm\ e f Negative
\seeds seeds 1 M
s(w) = i E cos (W, U; )-

i=1 score(v;)

Table 2: positive and negative economic words

Rank Positive words Negative words
1 good 100.00 poor -33.75
2 achieving 71.68 damage -31.46
3 prospects 71.01 politics -27.49
4 role 68.77 news -26.39
5 successful 67.84 yen -24.78
50 /7 8 6 strategic 64.17 devalue -24.08 _rch Organization of Information and Systeg:@ 7
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Wordfish (Slapin and Proksch 2008)

o RV YV VHERETILICED < HKEH# UIRT
— Vi ZRRE t TBUOE i VBB v EES SRS L T,

p(V) = [ [ ][ [] Polexp(ais + v + B 5 6:0))

ZERNET DEEDAEOE BE/INTAXA—FBZKDH B
o TERHENZ UREZRD T, BE5NDEN DT Lz
Bl & —E T BEREEDNR L
o MM T BTFRNERITHIFESZIRD A7 W
o NPZYVETIE, THFAMNDRIICIKEF
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o LSS: BFHEE - BEDEIRPHIIBIC AFEINTE
—bEa—UZXFTawvoIlc&D, %i%h\ "h-o>TUES
— ETHIIC A ZETE L TWLWB D H\. L HVEE R

e Wordfish: i & i 2 EHN T bm\ﬁﬂae:—iﬂzb—cm%
{REEDVAR LY

-

Wordfish & 18 B KIGIEFR(RT)2 NX— X [C. LSSZ
FEZR{L U 7= \L\---Probabilistic LSS (PLSS)
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18 B & I3EsR (Item Response Theory)

o DMERETFICEWT, TAMNERENSBENLEE
ZHH T 5712 DA (eg. Lord (1952))
—TOEICIZEDTANDELIZIRTTCEEEZNIH D

o NC&IT. BEMMREES 0~N(0,1) DNTFEE
> OY AT 4 v ORTRIBEANDIE#E/ASIE#E % &8

—

ltem Characteristic Curves

iR
/ E U\ERE }

[%bb\ﬁﬁ%%

0 1 4 —12 6 é -11 9 ( ﬁ e jj )

Mathamatical Ability

Q2 a4

zation of Infor nd Systems 5§
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PLSS & I8 H &IGIEs (IRT)
e Slapinh*Wordfish (K77 Y > GLM) Z 1218
(Slapin and Proksch 2008):
P(Yivt =k) = Po(exp(oys + ¥y + By * 044))
o CDHHIC. ROZIEETIZZEZS
— %A% IRT:
p(v]6, @) o< p(v) exp (0 - Po)
_exp(logp(v) +60- ¢y)
> ey exp (logp(v) + 0 - ¢,)
o EAIRETIL?

S
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T

p(v]0,¢) oc p(v) exp (6 - ¢y @
_ exp (logp(v)+9-¢vﬂ

SV exp (log p(v) + 6 - )

o TEANIC, BENGHME 6~N(0,1) NFET D&
R E

o HEEVvDIEXR(Z, =7 T LEEX p(v) ICHF
exp(0 - ¢, ) D EMTBEDEINTRES
—0& Qo DIEEN—KT B EEWHEERS ¢, [SEEEVDIRE

e 0H Oy BbRMDIGEDHEN/ELEY AT « v 7[0])F
EEZTHLW

PLSS: Simple multinomial IR

4 4
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PLSS: EEZENXY ~NILDF|FE

o HEE|ICRHI 2 EEBNMMEEScodIc, BEENT ML
DHP=EEZ 3
e GloVe'Word2vecE CERIICETE S NICEENT NI
A FTOTFANTEHELTE LW

o “a1—TJIJLEENRY NILDZEFIC, LT TRT
K DIRER D ZEENFET 5: Ultradense Embedding
(Rothe+ 2016)

— DensRay (Dufter and Schutze 2019)i&. LUT®D
BEBFELDHESHICHEENEN S T
GE LU WERITE REAZTSHE)
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PLSS: ‘—nlzl/\\\ﬁ NILDF] R (2)

o HEE VDRI KN Z v EELZEICT D E. BEBOD
INA T X0 CRKZA T, ROETINZEEZD

o HFEENY MLICHT BEIFEHRE 8 =% > T,

exp (£, + 0 - B'7)
>, exp (£y + 0 - B17)

-8 £V DRE BT . oy ERIUEE

— LSSTfEFEHLNTWS AT 1 VEMUEDOEERET )L
o HENRJ NILERIURITTDINT XA —5 B8 %,

1DHEEITNIL KL

p(v]6, B) =

nnnnn d Systems, 53&
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B DHETE

o ROMEICIE. +—ZS5 A cDHDMMERBFHED
HENI MNLO¥FIOE=ZEE

T ‘good’
b A > well
a X
X X
X, R
X A \ g
‘poor’
" B
nasty

—BD/ILAIFICT B otmEEE U Tl BEEE
5 Z ZIhEBHNRU (LSS E DEW)
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B DIHETE

o BREERINILTICDWT, ¢,=06T7 i Bl
o fc THEDMM, =R

o f5ll: TLEBED—AZAY A positive-negativeFEE = - 7

AN
20=

# general positive-negative words, same as LSS
positive good nice excellent positive fortunate correct superior
negative bad nasty poor negative unfortunate wrong inferior
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A\ — V= — =1
TR S NTCEFEOME ¢.=6"7 (LA
honored 0.4658 guest 0.3765 unique 0.3533
selected 0.4635 custom ©.3731 dedicated ©.3530
coveted 0.4254 suites 0.3719 lounge 0.3468
suite 0.4189 designing 0.3716 certified 0.3459
invited 0.4185 terrific 0.3708 wines 0.3451
excellent 0.4183 booked 0.3686 via 0.3447
tasting 0.4146 flexible 0.3654 elegant 0.3414
craft 0.4117 spa 0.3605 installed 0.3403
chosen 0.4116 wonderful ©.3579 happy 0.3402
nice 0.4053 slated ©.3574 venue 0.3400
designed 0.3884 plus 0.3558 prepared 0.3393
available 0.3858 buick ©.3554 design 0.3383
pleasant 0.3849 indoor ©.3552 preparing 0.3370
fortunate 0.37/80 accessible 0.3544 fine 0.3369
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STESNTCEEBOMME ¢.=8"0 (TI)

greed -0.5244 anger -0.4404 rumors -0.4045
rampant -0.5135 scandals -0.4394 backlash -0.4031
panic -0.4923 violence -0.4367 reckless -0.4018
fear -0.4839 catastrophe -0.4350 misery -0.4018
racism -0.4753 rage -0.4317 enron -0.4013
ignoring -0.4693 violent -0.4298 tide -0.4010
unrest -0.4618 abuses -0.4234 depression -0.397/8
chaos -0.4593 outrage -0.4233 badly -0.3972
intimidation-0.4500 distress -0.4202 confronting -0.396

riots -0.4532 abruptly -0.4175 epidemic -0.3940
subprime -0.4514 blame -0.4164 persistent -0.3935
fears -0.4489 bust -0.4096 meltdown -0.3921
collapse -0.4429 resentment -0.4065 deepening -0.3886
fearful -0.4418 anxiety -0.4053 rhetoric -0.3882

FETOK—BDBEZEELLLEIT T, ZROHBEIC
BEYRBENSZ 5N TWND |
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BDFFENH D FE

o HEENMIBIICERRICERFTE 2 & IEES AL

> HEEDRbDhIc., TEMOTFAKNES]
BHDOTFFRANESG) Z2EEITEZS

o HELABICES LR HEICLSE 3%
YIHREIC UL T%E

o T —H:
X0, Yo t SRILDEBBZBVDEDTEFANETAN]L
X, IONI)LDOBWESEDTEI N
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BDFEEMH D FE (2)
o p(Yi|Xy) (RINEBAILTZELSIC8 255

ei >@)< OB
v N
Yy D

p(y,d|6) = p(y|6) | | p(v16, B)

vEd
exp (£, +0 - /BT %

0,8) =
p(v‘ /B) ZX:1 exp(fv—l-@ . /BTU)
o HE I INIMET—HFDOFZHZHARA !
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BOFE (1)
e 0 ZTEDTHELT. BOIZZEEIT S

zwﬂmz/ﬁwwﬂmwzfiwwmwﬁmww

— 00 — 00

o p(0)IFEETHRNH N(0,1) IRD T, Gauss-Hermite
KETLEDODHXITEBEICHEREDTTES

o0 1 H
/_ JONEI0. 10 = 23 S (/)

—HEOD =S 12y EFDEH wy---wy |1F
EXLIII—MNZIEANSEFICHENICKE S
— f(O)ZERZIER THEML TWS I &ICiEEY
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A

f(0)

4 -3 -2 -1 0 2 3 4

)

N

e Gauss-HermiteXX1&: DD R CETE I D21 T
N(,1) [CEHT 2B DMIEBEICSTETE S

5

[ rox @010 = = > (Ve
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-4 -3 -2 -1 0 1 2 3 4
o IR EEDTF X I\’Ccz-,t ﬁg p(d|0) [$4FE D
0 DEDICERIFEDTRMNE Y K LGN
o FBRE: BN = RIEH LN(g ) TITDLDIC
ZR (L|u+1994 B|o metrika)
— [ E2MER T, 0P I BE_BEN CEHETE S
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BDZFE (4)
1og/00 e“ DN (6]0,1)d0 BEESD }

— 00

« ]
~ log % ; exp {log wk—l—f(yk)—l—% (%(yk—N)Q—y%@) }
o ERDETEIF. EXDKDICTRNTHETITD
o BIFKRITTDNRYT KNILIGD T, SHICZDAZ BT
@M U T oz 5 & >L-BFGSTaaE1L,
— Hamiltonian MCMCIC K X1 X#EFEH U b,
FIE{LIC K DMAPHEE DfFEREN LD o 1o
o N7 NJUNEICKBRDOEENKE, ,
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Young and Soroka (Political Communication, 2012) @
TFANCHITBZAFOIA—T 4T T—%
<doc>

The rate at which Americans bought new single family homes
dropped 14 percent in September from the month before x the
Government reported today . Resurging mortgage rates and a
sharp jump in home prices apparently deterred potential ...
<doc>

EXCEPT for “conservative ,” which is the way Ronald Reagan
describes himself x economic labels are difficult to pin on the

President elect . One of the best ways to predict what he may do
as President is to examine ...

[“Neutral” “Negative” “Negative”], [“Neutral” “Neutral”
“Neutral”’] D X D R3ADHEEZ. SE[SICE A
— CDEFEET—F &EE ST AN K LN?
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o HRMEEEDMEFEE LU TIX. LSS (Watanabe 2020) TfE1
NTW3RDIZEER 7R positive-negativeFFE & (H

# LSS's data_dictionary_sentiment
positive good nice excellent positive fortunate correct superior
negative bad nasty poor negative unfortunate wrong inferior

E: IR E (X Positive-Negative D & S 75 B B/ Bl
2T TR ERDOEMBEERNREHZIRA B

arch Organization of Information and Systems 533
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