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Detection cultural differences between Japanese and English using
cross-language word embedding
Kazuto Masuda
Abstract

Recently, the quality of machine translation has been improving, making
multilingual communication and cross-cultural collaboration using machine
translation possible. In such communication, although the translation is correct,
cultural differences can cause discrepancies in communication due to differences in
the attributes associated with the concept represented by the word and the concepts
related to that concept. For example, in Japan, there is a culture that eats "whale",
but there are other cultures that do not eat whale. When people from whale-eating
cultures and people from non-whale-eating cultures talk to each other, they may feel
that they are not respecting each other's food habits and may not be able to
communicate smoothly. In order to resolve such a communication gap, there is a
method of detecting cultural differences between bilingual pairs using image
retrieval.

In order to detect cultural differences that do not appear in images, we propose a
method to detect cultural differences by representing concepts in terms of word
variants and mapping word variants between different languages. Specifically, we
obtain the distributed representation space of each language using the Wikipedia
corpus for each language, align the two spaces using interlingual word embedding,
and extract language pairs that have no correspondence as cultural differences. In

order to realize this method, the following two issues need to be addressed.

Identity of Concepts Across Cultures
To determine whether or not words in a bilingual relationship are the same.
concept after alignment of distributed representations of Japanese-English
words, a similarity threshold needs to be defined. It is necessary to select a
reference pair of bilingual words and set the threshold so that the similarity
between all the words exceeds the threshold.

Analysis of Related Concepts
Even if alignment fails to match the distributed representation of a pair of

words in a bilingual relationship, it is possible that the alignment failed,



rather than that the concepts of the words differ between different cultures.
Therefore, it is necessary to analyze whether there are differences even
among related concepts through comparison between concepts related to
the word.
For the first task, we first align the distributed representations of Japanese and
English words. Next, k-nearest neighbor matching is performed, and the agreement
rate between Japanese-English bilingual pairs is measured by changing the value of
the parameter k. When the agreement rate reaches 90% or more, unmatched
bilingual pairs are extracted as candidate cultural differences. Furthermore, using a
basic vocabulary used in lexicostatistics (Swadeshi list), a threshold of similarity
between words is set so that the distributed expression of each word matches, and
candidate cultural differences are narrowed down to word pairs that are below the
threshold.

For the second task, we extract the top 10 related concepts for each word pair that
is not matched after alignment, and analyze whether the words representing each
related concept are matched across different languages. As in the first task, the k-
nearest neighbor method and word-to-word similarity are used to determine

agreement. The contributions of this study are as follows.

Identity of Concepts Across Cultures
The words that are candidates for cultural differences, i.e., words that are
undiscovered at k=5 to k=7 by the k-nearest neighbor method, are listed in
Table 1. We measured the cos-similarity of the Swadeshi list as a criterion
for the absence of cultural differences. (human) had the lowest cos
similarity of 0.444, so we treat this value as the threshold value.
This value is treated as the threshold value. The word pairs that are lower
than the threshold are (fig fig), (crib crib), ( vent vent).

Analysis of Related Concepts
We set the top 10 words in terms of cos-similarity as the range of related
concepts. The results of the k-nearest neighbor method showed that (fig fig),
(crib crib), and (vent vent) were directly or indirectly related to the
corresponding words. However, there were some words that were clearly

unrelated in the English distributed expressions.
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2 =7y FE LTY —ATHDLIGENBEBREMEEHASE LS. Ok
(ZHGEDEHRTHIW (2) BERSILD DT, HiEBRETLEM % HAGE DR E

10



ZERIZEER S, [A—ZEM~D~ v B 72T, & T3 5.
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FYE XIEEHH

ZOETEILELIET 57D 0RO NEZK 3 D7 v—F v — M &Afli
ML, BARIZHAT 5.

AT CIE, HAGE /D BEEHZEM &2 Fls & U C, il B BLZE ] % [nlls S 4, [F]
— W ~D~ Y B T EAT ol JEEORRRS /2B DT ML & AARGEONY
v RO, JERUELTHIOERLZAT 5 . RIS, FRUEITHI ORI A s 3 < 72 o T
WD Z EEMERL, IFEIC LY k<5 THRAT B ATE UL [SUbZER
L, BRTERTUL T3Ub2ED 0 ) o217 5. &R 3UbESH Y
i) WAUVT 2 A MOBELY b&Emidiud, [ SUbER L) BfiEL Y
RiFaux sUkZEH v ) LHEL, T 5.

( mm )

Y

HEDHEER D
BRIUEITSI DO1ER

A
k-EfEHRIC KD
RYyFVT

<5 TR ERDBEEENR
HHR
No

Y S EDVANY)
cosBEBUEEAIE

XEEHD XAEER L

| |

3 @ bZERH




41 E—BEDOEE

ZOHETIE k- HEIC L DR IRAAT ORI —METF = v 7 Z#@HT 5. 7,
MUSE O#ififi7z LFEHTT 74 A2 N&{T/Rol I, IELL T T4 A2 MR
ENTWD Z & 2t 27218, FELEATHI DX A 5453 D cos FRIELE 73 & < 72
STWANERFL L, ¥ 5. 2 2 T OFERE R & < oo Tuhiels
UL, 794 A EBELL ENTWRNWZ EIZR DD T, k-ilifi~yF 7T
oV IAZEITHO T LE ). MoK ViAZEZITY &, IELL UbEE KT
TR 0D, EREREREITHZ AW, k- fHEIC L D~ v F o 7 TR Y A
HEATI ZEIZRY, T IA4 A PPNV TOWARWEGELZIH T 52 & TE 5.
TDOT TA A FBRITWRWEREZ k=5 35, DF 0, k>5 TRA I
HEEORT % [ULEDRH 5] L L TEy 27T v 745,

4.2 AL EEFHDRK V) A H

ATT v a )AL, SEROBELEZ EE&MICFHMET 2720l I D,
EARNRFEEENE LTV A MDD ETHD. ZORTT 2 A NEHNT,
UL LTEBMEIC L 2RV IABDOFAEZITH. AUT > 2 U X hD cos FHLUE %
2T, I 7Bl 2 B & 9 5. %I, Fl—HGET k=5 7o, iz
B2 W WNAT 25, S 612, il SN HFEDO T D cos FALUE AL
10 FA I L, 2D OHEEIZ ED L 5 IR BIEDENDR & D D E ST 5.
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F5E XibEHHREE

51F8T—4

AFETIE WordaVee THE S L7 BLEE S BERBLZE /M 2 Hv 5. Wikipedia 72
BEFE SN KRB/ 1,854 O A7 Y = 7 NS (THINGS) &3 =2TUF R
ARET TA AL NORMRLT D, 1854 HOAT V=7 b &I, £7, BIFOH
FET A R—ANG, BRITA A=V ATV = 7 NOBERERTATO
U A NERETD. RIS, FL4FNS, ZOAFAOBEWERT 1 >EI3EEO—F
@ WordNet #5111 ([Synset]) Z#E| VM THIZ L TEFRDOBEN I 2 LT-.
ZHICKY, FEEEHIR LY, BEROBEREZ 4 E2#MAI L0 T 5 k&
N7 D wIZIT, BTOHE v FORERZREBGR 2RI L, 21555 A M OHER
FHIZEL - TENLET—BELTMASINTWDINET AT HIEICLY, BHES
ECTOMAIC—HTHV 2y hOV TRy FERFELTZ. AT V2 U AR E
1%, TGRSR 2EOSESERVAMDIBLO—FETHH. 21U, SiEk
%, SEMOTBRE OB ALV ICHWONS.

5.2 BEGZ LEBD7SA4 A2k

ZOEITIE3.8. 28D 3.8 4H DT AT Y XAIZHEY, THINGS & 2T F
2YARDT T A bERD. ZOBIZ, #—45 v b ThDAARBEDRY b
NEBEL, Y—AOQHEORY b (2) OXEFIHAL, FEEZIES. LT
DX 4 NEFEI T =% DORT MLV THhDH. FREOEDOKRA > NRFZEOHETHO
DRA > P HAGBEOHFEIZ2> TS, K4TEITTET 74 A bEIELL
ENTWV O AR TE W, F|RETY] (K5) Z1FERT 22 LicLik.

5.3 BMLUETS

FBUELTH (similarity matrix) &%, T —# v FNOKEZRB OELIMH %
KIATHNTHD. 7—2 8y FNOFEFRIL 300 RO ML TRENTE
D, ENDHD cos FPEZFIRE Uiz, Bl 0 AGE CHEIIINGEIZ 2> TR,
TNT 7y MEZZRS>TWD., REOERIZATVT 2 A FZBEL TV
5. BEATHN ORI ARy DFFRERE < 2o THR Y, [EMEIZT 7 A4 A R
BN TWDZ ERMEERTE S, &I, MUSE TOHEFRR LFEEOT T4 A hD
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MERREZFHMET 22 &, TIA4 AL FREILTWARWEIE S LT k-—UrfHk % gt

BT 5z

Dimension 2

Ll L.

2D Word Vector Plot

08

06

04

02

00

-0.2

-04

-06

p—

X4 @ X7 kO Tay b

Cosine Similarity Matrix

X 5 FALETS
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4kﬁﬁ79?>7

I35 (k-Nearest Neighbors) &1, HEFE OB KR OBHEDOFED—D
Thb. KEFEL Baohler—2FRA 2 houEliidbs hv—=7F
—HHRA RO L, KHEWKEOEERST, TOSRERY, 5T —F
vy F LTV D RBIEWKkEDORE A2, ZOREIY, HLHT7T—2IT~
Y FLTWDENEZET D, 40%6, BARGES EEOHSERBRZERNOT Z
A AL NS ZER TR k- H DG A IE LS =L TV D & A,
Bl Z2IE, Tapple] &WOIEHGED [V AZ) ZEOT LD apple 12D bilT
VLR %JIIE%.@F IZEL T L. klfoc%iapple —FHULVHFEE 1| DR D.
k=2 72 5% apple (2 2 FHITEWHFEEZRETH L0 ) 2L ThDH. X6 I1d k=1
M5 k=9 FTOHELEL T, RonomBlEEHtr Lz, RN, k=1:
0.00%, k=2: 0.00%, k=3: 7.89%, k=4: 69.30% k=5: 95.59%, k=6: 99.44%,
k=7:99.91%, k=8: 100%Td 5. k=6 £TIZ, FLALDOHFENHERLINTND
728, MUSE DT 74 A MIIEMHIZITONTIZEF 2 5.

k-Nearest Neighbor Matching Ratio

L
L

1.01 o

0.8

Matching Ratio
o
(o))

o
IS
|

0.2 1

0.0
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# 11k=5,6, 7 THH SN 7= UM D 2 K
BAGE REE BAGE ES
-5 barrel K rice
g bean J—k root
7= boot 23y 7 scoop
7L—2 brace B 2R scoreboard
T ERR charger THI seal
58 chin o) ship
Es column FAOY slug
BwE confetti AE spur
a—F cord ﬁ stake
RE—Ry R crib AR thermos
Sbb fan Xz tick
1F97 fig -3 turtle
7+—7 fork BE urn
B8 fungus BRI vent
18 F hat e walker
B highlighter Yy yak
TABaY iron g7vy crank
Vy— jar BoF handle
e key 418 hedge
¥4 Kiwi AR log
AER marble 77y F quad
S mole = m saucer
FhE onion

F77, k35 05 k=T ETICWL OO HEENR RS> TWARWED, 510 H
BRED Lo B2 p o To DR LT d 5. LRLOR 1T kEFHEZ R
L7z & X2 k=5,k=6, k=7 TH AT NN HFEDO Y A N ThH 5. k=6 TH,
OMB RIS T HEEIL (7 F 7 crank), (> handle), (4248 hedge), (HL
K log), (ZWIL saucer). k=T TROMEARN-FHHIE (/U Y K quad).
k=6 TROMD RN T2 HFEIIE NS OHGETH 5.

#1OTICESRAEO I EEL, ThERATHBEN DD, HIZD,
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HAFE REE cosFALLE
=) bean 0.4777
RE—~Ry F crib 0.3749
=g fungus 0.5368
) turtle 0.6721
BRAL vent 0.3859

(ZEE hedge) D-X7, hedge (FAHEDEWRDHH0, VAT ~y PV EITfliDH
na IR EWVWIBHRLH L. 20X, TIA4 AL MERSTZERIZ,
ALZETIEAR L, HEERT O PAL 10 E &2, B0 LFENTEL, k-IfF
THOELHEN DS T-_XT1IRETS. Eido ) A KT (725 barrel) , (77—
Y boot) + (F L —RA brace) « (F£&E# charger) « (38 chin) + (]f column) -«

(IR confetti) + (==K cord) « (9 B4 fan) « (74 —7 fork) « (HE+
hat) « (426~ highlighter) « (7 A4 22 iron) *« (¥ — jar) « (8 key) -

(F 7 A kiwi) « (KEEA marble) « (£7°7 mole) *+ (E#X onion) « Ck
rice) « Ub—k root) + (A2  scoop) * (FFEI scoreboard) « (7H T
seal) « (#t ship) « (F7AZ ¥ slug) « (JAH spur) - (FT stake) - (BEIEHR
thermos) « (¥ = tick) « (B4 urn) « (7% walker) - (¥ 7 vyak) - (/7
7 crank) ¢+ (Ht>F handle) * (4$H hedge) « (FLK log) « (Z/ U~ K quad) -

(2T saucer) D41 <7 Z2EHL. SHEEOHBICELY 41 ~T 2 U A Rb
HIBR L7z, 2L T, YA MIFE-72 6 XTILRFEFHE/RDT, cos FRUE & IEITx
2 |ZHE .

5.5 RIEDETE

BIEOBREDT-DOIZ, ATT v a A ML LK VIAREITH., AUT
T2 U A RO cos FRIEARTHDY, bR o7 BELBIEE T 5. ZDERIZ,
ATT 2 A RNTHERBOREND D120, ZFaba BB L, RFBEOT
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ZEME & UM 2. [AIZREEIEATET & [FERIC cos FLLEE BA7 10 A TAS L,
Wra17 9.

KIICATT 2 U A RDOPT cos FHEENME 6 2777, Z O TRMED
i & L TR BIRVE (H sun) Z8HL7IEWRZRIBEOREIZLY, 7714 A
¥ ERENTWaWEiF e o7 £72, (H moon) + (GLv > round) + (FAT) + (JK
ash) NEEEOKELZIT T =DT, (AN human) #EfEs L THRATSZ
ey pAR

#3: AT a2 A MORE

HAGE HEE cosFELUE
H sun 0.3208
A moon 0.3708

FLy round 0.3929
A 0.4245
R ash 0.4307
A human 0.4444

5.6 X{EEH#H

ZOETIE, SULEOFEA WS, 5.4 FO kSEFHETIUEEN S D5
iz L, 5.5 i CREORTEEZITR-o72. 220D, SULENS DI
BUEZ T, BV 21TV, SUbEOFEA 115,

5.5 Hi CRIMEDS cos LA 0. 444 L RELTZDT, £ 2015 cos FLE 0. 444
EV/INSWHEEORT 8R4, ZOREE, (NXE—~Xy K crib) , AFT7
fig) , (EXIL vent) % [bENRH D] LW IRGHEE LT, T HZ L
27 5.
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FOE BR

ZoETIIbEMNERZ LR AT, R, BTET [SUEERH D |
EWVoxtgE LT L (RE—y Kerib) , (A FV7 fig) , (BXIL
vent) [Z-DNT cos FALLE AT 10 R 2B L7, 3 4, 3 5,3 6 13 L2 BJIHIZ cos
FELED & < BAGE & GEZNEh 10 Rl AT D

£, (N —~y Ferib) Oo~<7, 2%40).33%%‘:??5 H AGE > R B 22 [
IZiE T —y Re#) , [BLeOHE ], [ b L), Tesfkifr##)

F##{Efﬁ##J , T##Z2 HB A La#) |, [#3_b—F =T ##] 18 [HREbs

(ZBT 2 BRI ATV D, —J5 T, REEBERBIZEM TiX, lerib) ICEHE
%Té% ESTASIDECY WANAN
2 DHIZ, (A FV7 fig) OXT, K 5 OFHEIZITH. AARFEDBHEIZMTIX

|, TR, TesAd FOra#) 728 L FV0 | ([CHEBERGET S HEN

* 4: N —~y FOREBREE (0 1)

#£5: 4T V7 OEMEEG0 M)

HAEE S BAZE EE
RE—=Ry F crib 1537 fig
HIRE—Ry N drawer Rx zool
BUOXBME sowing HHR—R—## pls
FAMXA b slicing 7EY naturkundemuseum
HENRTBIE shovel Bl biodiversitylibrary
AL stagger A T2 U ## guggenheim
HARTEFT## hearth #AT T 4 THE supp.
HHERTH#H pronoun #OY XAV T 4 TH## biol
HEMER R M ## mutilation 23/ % figs
##% B b A L## fry FIA4 70—y brill
HIRE—F = T ## barge #ix o 2 Vi Lundae
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7% 6 : AL O BEBEE (10 1)

BAGE REE
BRI vent
R vents

BEH L chute
I¥aysaviR—F pieds
B&RO mains

HET T2 v ] —## Vent
HHIR T IR EH## flute
H#IREIKE #H# terre
TV —& dans
##BA O ER## orgue
®a mixte

ZOMIZY, T##R—R—##] , [T R0, Tg#ad 7T 0T ##] , T##0
Vo XToTaT#%) , [Zasx), [FIA4T70—=>) ) Tgpxo 2
##) 72, R HEGENIE A TWD, — 5T, TG/ R B 22/ Tl
Mfigs] Vo [Mig) (ZEHERMRT D HEED A TV 5. £ OMITIE, fzoou ,
maturkundemuseum| , [biodiversitylibrary] , 72 & [fig] 23E LTV i
XS EALIC & TUe.

3-5HIZ, (G@XFLvent) D7, 6 OFHEZIT 5. HAGE G22I TlX
(725, MEHL, =¥asvariR—1h), Hagn) , l###lE1F
e, TBHOE) , M0 72y TRSIL) (CHEBEET 2 HGENIEATHD
— 7 C, WA R BIZEM T, [vents) , [chute] , [Vent] 72 & [vent) LZFE
PR 5 GRS A TV 5.

21



FEER

71 XIEEHY LHIEL-BHEOER
FT, (RE—v Rerib) ORT, &K 4 DBLEZITH. AAGESBERBZEM T
1T b cos HEENEWE Z AT T##E—y Rg#] DNETW5H. FOfC
b [Bteome] , T A L), Te#iREFT##) , [##fEr##) , T##Z BB
M L], T#p_E—F =7 ##] 728 RH AL T D BHEENIEA TH
— )5 C, R EE B ZEM TIE, N —_y NICEERE S 2 HEEN WA T

Wi, L, [stagger] X° Thearth] 72 8 _bE—~_y NEfEEMICHEASE
LHHFEZ AT H I LM TEL. £ 4 OBET DI, HRATIE (ReE—xv K]
ZDOHLDOEAA—TFT 50, JGEETIE, NE—Xy R [fERTnd] Z&%
AA=TUTHEZEZLND.

2 OHIZ, (AT V7 1fig) OXT,FK5DELREITH. HARGEHEEZE F’Eﬁf
TREZ) , TRW) , TapA TV o ##) 728 4 F V7 | \CHEHERGRT 2 HEE
WATWD., ZOMIZYH, T##R—R—##] , [T R, T##F 7747
##] , (g - XH T o784, [(Zasx), [RIA4T70—>), T##
X7 2 op#) 128, RITET HHEENSTATEY, [4F2 7] ICHEENIC
HAETX DHENIWA TS, —FH T, F5ESHFEBLIZEM Tl FﬁgsJ AN
[ fig | Kﬁ?ﬁfﬂ'g%ﬁ"éﬁanﬂﬂﬁ/\/“(b\é. Zz oMz, [zool) |,
naturkundemuseum| , [biodiversitylibrary] , 72 & [fig] 753‘[%%)#@“@\573@
RERALTHZENTERL. 2o b, BHRTIX (A FV7 ] Z2OHD%EA R
— VTN, HEEEI T, [ FV7] ZOLDEA A—TUF 50,4 FT V7 HE
DIVTW D ThEE% | 75:/()‘ VL EEZLND.

3 OHIZ, GBRFLvent) DT, 6 DBELRLELITH. HAESHEFRBLM T
Wﬂmﬂ , DEHL) , T=vaszyarB—1r), @A), l###R1F
e, TBHOE) , M0 72y TEEIL) ICHEBEET 2 HENIEATHD
— 7 C, WA R BIZEM T, [vents) , [chute] , [Vent] 72 & lvent) LZFE
BT 2 HENRITA TS, ZOZENLHAARTE NEHL) © [=va sy
9 AR— R DEMICETWD A, HEZHT) A A=V, EEEE T
[SIKEE ) 28 EALIZE TWD A, TKREHT ) A A=V RN EB X b5,
42BHIZ, (Z7T7 whale) DIUVZENFET D & TRL TV, JHELIT
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IRoT=,  cos JEIEEIX 0.709 LRMED 0.444 L0 &< 20, T3k L)
W L7, E£72, (7T whale) ® cos BEEE BT 10 fE 2 L7-HFlC, AA
FEOCHRRBIZEM & PR R BIZE M IS L T DEENKE AR LD T
TR0 E BB TN, W EBICANVIRBID 7 T EnF R I, bz
IThneEEX 5.

7.2 B8R

COF TR CER LI 2 E XD, MESEB 2 5. K 4, K 5, £
6 IZBWW T, HAGEDITFHEFEIXERMN TE LWIEAENZ WD, HEEOITiREGE
T LR D R VHEIEEL E TN TV Z ENE L, ELL UbEA B T
TWD L ITFWEE,

FERE DR R D NICERO I WHEEZ Z A TND Z L 13- 2B
ELT, AEHWET =% TiE, HAREOHIEH L A THREEOHIER D72
Mol=Z ENEZLND. Lo, Mo L TH, &< BRORWEEE
B3 LT 2 ABEMERAE. 202 0D, BGEOHGERZ T T, L0 S
VI T, UL EEZ RN TE L &5 2 5.
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EEE HHVIC
Smal o= —3a IR A IULEERET 1201, AR Ti$
THRIANGHEONLHXT MVEMH L, EIH%F'H'?“C77/()‘ YhEEDHTZEIZ
STHKRT A7 7 e —F 2R L TE. AMEROERIILL TO LB Th 5.
B TOBMEDR—1*
k=ITPHEIZ LD, k=5 71D k=T O TRIE D HFENOFFEFEDOHFE T 13
(5. bean) + (:RXE—~ K crib) « (¥ fungus) « (8 turtle) « GBS
L ovent) 7Fotm. WIS, ULEDRRWEHEL L TAUT Y 2 A RO cos
BREZR -7, (A human) @ cos FBLLE 0. 444 3 HIKD> > - D T,
ZoHfEZEES LTHR Y. ZOBE X VIERWEEOSTIL (fFP7
fig) , (NE—~y K crib) , G#RIL vent) otz Fio, HMETH
7= (7 VT whale) @ cos FHBIEEIX0.709 L BMEAB A=, AL 10 %
Wd &, BARGELIEGEL BITA N TOBND I VIR, [bZEd
V1 LI LEROFE IR & Ao 7z
EER DN
BEEAE R O HAPH & L CHEED cos FRLELEE BAZ 10 EIZERE L7z, k—iHET
A7 10 RS LIRS, (177 fig) ,  (RNE—Xv K crib) ,
(5L vent) VXEHEIIZH D WIZHIEAVIZEZ Y O HERIZ—F L T,
L, %%ﬁﬁ%ﬁ?i%%ﬂ ZRARD IR WEEE b UL ST,

AV EZ RIS 2 7o DICHFE P BEBZER 2 L, REMTr 74 A
ZiTo72. RIS, k—ﬁ%/iikf'éﬁfﬁ@EQE 0 UbEDN & D HEET Otz
I L, cos JEIELEE BAZ 10 &bk L, SUbZEZHRITHZ ENTEZ. L
L, SREETEERBIZER O EAL 10 RO HIZIEI & 2N B O BV EEE & Bl L T
LE->TWHT, ULEEZRHT HIZIE S BITHEZ®BD LMNEND D.

L
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AWIEHAT I 120, THE L T2k 80 I < it &
L EFET.
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