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Metrical Analysis of Japanese Family Names

MicHIO UMEDAt

In this paper, Japanese family names database is constructed and several characteristics
of Japanese family names are extracted from this database to be utilized in the process of
characters recognition. This database contains 71452 kinds of Japanese family names. For
example, one to six characters are used in family names and 80% of names consist of two char-
acters. All Japanese family names are composed of 3796 character categories. There are 1400
character categories which are used more than 10 times in the names. When 1000 character
categories are selected in order of appearance frequency, the rate of those characters used in
the names is to be 92%. The 84% of all the family names are perfectly constructed by high
frequency 1000 characters. Furthermore, by accessing Japanese telephone numbers database,
some characteristics of family names considered the usage frequency are extracted samely.
From these metrical analysis, the lack of precision in the pattern recognition algorithm can
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be recovered by using such characteristics of Japanese family names.
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Table 1 The number of Japanese family names of each
character length.
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Table 2 Character categories used in Japanese family
names.
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Eea 3
FAR % 27
K% 16

1 okiEEY | 2413
% 2 KUEER 976
ZOfDEE 361

BF 3796
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3.1 BFICHRT 3INFOES

BADOEFICHBET 2 XFOBEE XFE0 BRI
THEHLTRD2 D% R 2 IRT.
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D 81.4%, %2 KUEEFD 28.8% MFEHIN TV,

INICLY, BFROFBICBT AR ToOEES
BRETHIEDPTES. 2B, FEIBWT, 200
EFLIZ, 81, F2KkEOVTRIC AT VE
FTHY, 6LEOBDOHFFIEL 2. Tho DRI,
EDXIHFIT 20, RHT oy, B
HNORMBEEFIERITI L3572,

3.2 HFEIFERINIXFOHEEE

HRICHERAEN B LFICOWT, HEEEDES VIR
B 100 A2 F TROZBDERSITET. B, &
CTOHBEEL I, BEF—7R—28EKIBNT,
ZFOXFEFEET AN L TH 5.

ZOFER, HEROHFIRLIEHETS, 2%
RSN LTS TH] Thh, BBHEEE 3559 |
WREZEFTHE. ST — 7 N— 20BTEK
D 2.3% BT B, RAT,THLTA] #0001,
[R],TW], [N ONETH 5. he 8 BEOTS
T, SETOMBEEIL 1.6 FEKY LY, BXEK
D 10% Bz 5D TV,

M, 272 1 EL2HEL 2WEIE 1012 B
ELZ. 095, 269 Hid, 1 B LU 2 ki
NDELLTH RV, DF Y ZOMOEETH L. h



798 HEE 2 RFROCE

£ 3 HFICHETIHEEORVITF
Table 3 High frequency character categories used in
Japanese family names.

MERL | s | HBIBE ML | X | WMBEE
1 H 3559 51 % 536
2 Lid 2449 52 F 534
3 5 1875 53 ¥ 532
4 #* 1822 54 3 528
5 il 1762 55 © 527
6 A 1735 56 & 526
7 1l 1706 57 Vi 521
8 N 1452 58 i3 514
9 K 1328 59 bl 507

10 B 1286 60 T 504
11 ES 1169 A 504
12 i 1090 62 P 503
13 L 1023 A 503
14 A 988 64 B 493
15 =] 929 65 ;) 490
16 R 909 66 % 483
17 L 895 67 i 480
18 A 889 68 b3 479
19 B 884 69 23 467
20 B 881 70 & 465
21 T 880 71 F 461
22 e 871 72 ¥ 459
23 =} 856 73 = 443
24 Ead 844 74 B 432
25 = 791 75 B 418
26 i3 782 76 #® 416
27 ] 756 7L 414
28 [ 746 78 H 411
29 [i] 726 .79 ) 410

) 726 i1 410
31 2 725 81 ] 408
32 = 699 82 + 405
33 i 692 83 | 403
34 iT 683 84 J 401
35 i 681 85 7 399
36 = 664 B 399
37 it 644 87 It 397
38 it 642 88 i3 395
39 " 639 89 B 391
40 % 626 90 - 387
41 # 587 91 & 380
42 i 583 72 380
43 # 574 93 Z 379
44 # 573 94 it 376
45 B 571 © 95 R’ 373
46 = 567 96 b2y 372
47 ] 565 97 B 371
48 % 559 98 H 366
49 ) 547 #i 366

=3 547 100 v - 363
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Fig. 1 The rates of characters appeared in family names
and family names constructed by such characters.
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Table 4 The number of character categories used at each
character position.

—
g o XENE

£ 1 2 [ 3] 4] 5 | 6

1 1798 | 1798

2 3477 | 2899 | 2505

3 | 1743 | 1166 | 1147 784

4 384 134 178 180 143

5 34 8 7 8 11 7

6 16 3 3 3 3 3 3
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Table 5 High frequency character categories used at each
character position of 2- & 3-length family names.

] XENE

_74

D 1 2 3

)’;% X | WEEE | X7 | HBUEE | 0T | BBEE
X 744 H 1336
U 545 L 952
Gl 438 il 847
= 402 & 846

2| = 387 th 829
i} 348 ¥:N 740
H 332 TR 704
E 322 #* 687
i} 316 PN 677
L] 296 Ll 582
N 749 L3 622 H 1276
X 487 iz} 389 & 626
= 310 2 379 il 510
# 272 z 342 Lig 476

3 A 261 A 297 ¥ 413
E 245 r 259 B 397
1k 208 I 249 x 385
T 202 PN 233 1 381
il 188 # 221 i 335
hn 187 B 212 e 292
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fiL 10 O XFERL 72

ZhED, 2XFEB LT 3 XFEHFEOREMEICIL,
TR0 Tl T&ELLTELTZ], T &E, &R
BERTXESE BRI TN B LGP 5. &
MR T, RBMEWE, THEITEL,TE T,
T, T T3] Y, Wi ERT 20F5% R
ENTwb. iz, 3XFHFOPEMETIE,[ /],
(21, 17] %k, XRLXFOBERCHNLN L4
B 0T HMBEE B,

¥/, 2 XFEHFEORRMEBIZBNT, 5010
BEOXFOENPPHBET 58811 14.7% TH Y,
FENBICBTAHENRT2ETHS. 3XFOH
FTH, RIRLZ 10 BHEOXFEFTEFICHEAT S
EEE, RRMNEBIBVWTRDLEL, 37.5% ICEL T
w5, 2%Y, 3NFHFOXRETIE, 3212121
NS 10 BEHEOXFEOLENPTH A EICE D,
DI, 2XEBLV 3 XFHFOKRBMEILE,
VBOBROXFEVERL THERA SN IHEDH S Z
EHFH5.

CORRLY, BFLEOXFERRIBVT, K
HEOBHIVHETE LT, ITHREUBOX
FEREBL, TORREZDLIEETIWERDD 5



800 RHILE S At

®6 HFOWHERETE 3 XFOEE
Table 6 The number of character categories which can
determine the range of Japanese family name.
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=

£ 1 2 | 3 4|5 |6
1 192

2 | 581 | 432

3| 39| 46 | 20

4 0 2| 1] 2

5 0 1| of of o

6 0 o] o o o] o
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Table 7 The number of Japanese family names:those range
can be determined by some specific character.

g XFALE

E| 1 2 3 4 | s 6
1 | 192

2 | 960 | 568

3 | 47 | 156 | 25

4| - 2| 1] 2

5| - 1] - | - | -

6 - - - - - -

52 LDTELWEOEBIL, DTN 1954 BTH
D, BFEED 2.7% IKTE LRV Ll G0 5. &EH
TRETELLENERD 1/3 U ETHoDITHL
T, TNEECHFOE R Z DT R, 2% D,
BEDXFNECZTHEH SN L L WIUEE2FEOX
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v, BRAEXFTHLENVR LI,

%B, AETHLNA-EER, HFRICRELLZDD
ThY, BEYOMBRED X 5 12 L KEVRE
L7881, Mo b FU TFFIF BN 4 ThE
MWD 5.

4. FREEEZERL ZBXROHFOHH
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4.1 EREEEEZERL ZEHFEOHRE
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Table 8 The number of Japanese family names and those
total usage frequency.

HFEORE | WiFolE | SHHEE
1 1383 | 1089541

2 44039 | 28785419

3 9114 | 1214636

4 167 4820

5 1 1

6 0 0
&at 54704 | 31094417
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Table 9 High usage frequency Japanese family names.

NEhs | W | EEEE
1 | ## | 481980
2 $#AK | 426804
3 | ®i% | 353911
4 | H¥P | 334073
5 | #3 | 276257
6 il | 270047
7 | WA | 269344
8 i | 264448
9 /M| 254807

10 | fuEE | 214905

WHEFP R VFETAILERLTVAD,

BRFETE-BROTFTORIIIH 3100 5ET, %
DHIHLD 92.6% H 2 XFHFETHD., FELEEL
TEHOWETRIE 2.00 XFEELRD, Thhdbd 2
FHFECEFLTWLI LRSS, B, BETE
725 SCFEHFE TBBE/INE] OAT, EREED 1
BT TH o7, 6 LFEHFRFEL b o7,

T/, RETELHFLEINTVERELRLZLFED
BT 2638 ETH o7z, BIEDT -5 R—2ADJD
XY, Pl oTws, ZhiD, EBOH
FERNRLTAHXFRETIE, FBIRESL % VEE
TEIEDHETHLIENREEN S,

4.2 BAOHEFOERERE

HEROBHFIIOWT, ZOFHAEEOBV 10 L
BELRkOLLOERIIIRT.

INED, BOELFEHIR T L EFIE [ ]
THD, &F0 1.55% £ EHTWAD, 13T 65 Al 1
AP ZOHFETH B, KT, [#K], [BE] OJET
H5b. PR I0BITRT2IXFTHTETHY, =2 F
TCTHEAOEHFD 101% 2 EHTR2. 10 AN B
1AL, SThoDOBFOENIZFEHLTWSLZ LI
%5, B, FEOB 1 UEHFIE, (4] 5520 AL
12, RWT (] 2727 fLIC BT 5. 3 LFEHFT
W, MEAKR] L TEBN] BF L1368 25 MLICBE
LTwW5,

BAROHFOFER AT ‘ 801
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Fig. 2 The relation of appearance order to usage
frequency in Japanese family names.
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X oTWh,
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(CEHEBEE) 5. T oY —ii, 1 DDEHEEH
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H(E)= - Zpi log, ps

EoTHEZHN5.
X /U, XFORBEEY AVCEEOLY T
O —%ETHI L 2R AD. T3, UFEHI S



802

TRHLE S S i30S

® 10 HFIFEHSWIEEORVIFL 2, 3 XFOXTFEE

Mar. 1999

Table 10 High usage frequency character categories and 2- & 3-character

connections in family names.

-t DA 13X | BFEK | HEEE | 274 | BBEEE | 3384 | WBEEE

1 H 2862 | 4644263 | fik 482037 | 4K | 179096

2 i 606 | 2259886 ELEN 426932 | E&N 92716

3 ] 1404 | 2197074 =T 353911 | A+E 40238

4 g 2030 | 1681694 e 335179 | AfRH 37398

5 i 1456 | 1626348 2] 276257 | AAfR 33928

6 ZS 1040 | 1550116 ik 270054 | INEF 23494

7 ¥ 790 | 1484042 A 269345 | ER 23152

8 I 1537 | 1451489 A 264546 | EAM 21774

9 2] 877 | 1437582 NN 254811 | BAES 7319

10 x 1380 | 1425415 pill):3 215608 | FHhE 6883

11 N 1162 | 1226978 (LE 209629 | FIAE 6557

12 J& 1076 | 1045894 FHH 208797 | /NEFH 6518

13 X 1005 926830 1 % 184376 | FHE 6366

14 7 552 873838 &K 179603 | KM 6359

15 # 574 848855 bt 3 166634 | HEH 6324

16 =2 589 841779 1T} 160384 | #HERE 6169

17 & 1644 826828 [A%N 158588 | /MR 5685

18 =] 749 709340 HFE 152489 | HILEF 5443

19 i) 680 706799 AR 149539 | FHII 5183

20 i 885 706715 A 146018 | HT® 4882

21 1% 403 667709 (TN 133789 | /pUH 4204

22 L3 742 660718 1Ly 121649 | KWK 3974

23 | 577 647049 INEF 117979 | /MLUA 3911

24 R 895 619799 it 115481 | /NEE 3811

25 a 724 615370 B 114872 | AELW 3722

26 [ic} 723 598364 /A 112041 | MEH 3470

27 & 523 531033 BE 111023 | HFZH 3425

28 % 376 514263 WF 108760 | MhEiR 3230

29 & 586 494432 Eull| 107140 | #HER 3224

30 2 881 472428 Al 104193 | KA 3189

A 62323736 31229331 1224418
AR 2637 48757 9372
Iy buaE— 7.26 11.12 8.75
R
EA2S - 1o 11.36 15.57 13.19
(Evt)

KTHETLELALED 1 XFEHYDOI Y b O
=247 v FTHHDIIHL T, 3HEETTOH
BRirZEBTHE, FOIL PO —iZ33E v}
KA ERRLEZ. ZOEREZFOTIRHVRIL,
1 BERYDOLY POV —i3, HEOFEHEI 45
XETHEDT, 1485 ¥ v Mk B, LaL, h
CREFOFEREESERB S TWERY, 22T, #
BEOMASEELY Yy S OERTHEML T, HKiE1
HESL-hoLy bu—id11.82 ¥ v FTh 5B L
ELZ, ThE1XFEHLHVOIY P OE—ICHRET
L, 262¥ v MChD,

ZHIZHL T, BARDOEFE 54704 A EHERTH
BisblcbE0 1 8TdhzhoLy bu—ii,
15.74¥ v FCh B, —F, SEFOFRFEL D LI
LT, 18FEHL YOy ad—%EHT 5L 11.21

Vobichad, oy ol —it, H5E1BES-
DOFNIZIZIZFL  RoTWA, LHL, BFEDFE
BWEMN 2.0 XFETHEDT, 1 XFHLYOLY O
¥—itiE4 5L, 5608y Ml s, 2%, BF
D1 XFH-yvory oY —iL, RHEED 1 XFH
FOWOLY PO =X DR BNICKRELZoTWVAT
LG 5.

4.4 BHFRICHT B3NFOEEEE

HEROBHFICBIT A 1 XFBLU 2, 3XFHADL
FHBEOFHEEZ ROLIDER 10 IRT. &4
THEASEEOBVEM 0 EERLZ. TOKRT, 1X
FWiE, 2oXFEECHFOEK L BFTEETOME
BEELRD-bOTHY, 2B XV 3 CFHMIL,
HFEOLEDPIZEADESOLFEENSMEH S 585
FROLIDOTH B, LihoT, 2 XFEMHICE, 1
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XFEHFEEIN TR, 3XFHICE, 1 XFB
YU 2 XFOWHFREITNL TR W,

3T, 1 XFETAZ L, [H] FRISFEHERN,
Rwee (@l (], Mgl Ml oEchds. #H
HFEOBVXFIR, R3ITOLHBEHEEOE, 220D
THb. 0Fh, ZLOXFLEBEL THFICR DX
FRZOFHEEELB VI LG5, LIL, oh
ZIRBINLHY, 72L21E, Eofio [#] 3X3T
X35 MTHD. T, FHEE I0METORHFIC
[Herk], B, [niE] RT3 4Y, BRER
WERTABERNEERIIESIDTHA IV, ¥
2, R3ITORBEEVEIMTH o7 [8F] R
BRI ITHICETLTWS,

2 LEEHETIR, HEOBHVWIFRR 2 XFHFD
FRAEEICIHZ T 4. ThiE, BRI 2 XF0
LONERNERE EDTVWEILIZES. Lavl,
(4] & TAKR], TRE] L TR 2L, FAE
EOB 3 XFEHFO 2 TEEEd EMICHIL Tw
5. 3NFHEBETE, 2 XFUTOHENHRICET
hihnzl, 4 XFUEOBFZOENEbD TR
TERLIZKY, 3XFHFOMAEEIITITESIC
—HEL TS, FEFOIDL EbDToR .,

Zh S OHFII BT 5 UEEBROFEER Y BEY
EALT, 72& 24E, N-gram 280 (EBEBFEY
WKIBHT 2% Y, XERBOBER LICEUHIT T
TENTELY., b, FARELZEL Y
FIXFOLYPABE =N 720 v b THBDITH
LT, 2XFEHEOLY PO —E 1112 v M ICk
D, Ihrs bEEFERTABL CE#TIZLCH
ROHBIEDNRBEND,

4.5 HBHEERETEXINFLHEF

HELZRL -HEROBHFICOWT, 3.6 Hik [k
2, BEORSOBEOXFNETEIERsNS &
WOMEEFAL C, BFEOFHBLRETE 5 LED
BEERO7-LOEFE 1L ICRT. ‘

COWERMWRIFIT 609 ETH Y, XFEOEE
D 26.5% 2% B, ThIX, BIBOHEFT—F N~
ADSHHERL V2R Y S oTBY, FT2XX
FHEDKBMEBEII B 28U XFEBEOBRIITEHIL >
TWwa, Zhiby, RETEhdohHE, 2FINE
FERICHEL 2o ZHFEICE, BB XEEEO0D
DPRELFEELTVEEVR L.

RIS, TRODOLFICE-T, BFO#BEY RET
AZEDTEIWHFEEROLODEER 12 IIRT.
COWEE W THFEDbT M 1323 T, &40
2.4% 2L 2% 57, BIROT — I X— ADGHHER

BAROEHFOI B 803

®11 HELZRL THFERE RETE 5 XF0MEK
Table 11 The number of character categories which can
determine the range of family names when the
usage frequency is considered.

H KB

:}L

Bl 1 2 3 4 5 6
1 160

2 420 | 102

3 4 10 3

4 0 0 0 0

5 0 0 0 0 0

6 0 0 0 0 0 0

12 FEZEZEL CEEISRETE 2 HFOEK
Table 12 The number of family names which can be deter-
mined by some specific character when the usage
frequency is considered.
SCFALE
3 4 5 6

830 | 125
4 [ 201 3

S oo w N e R
N

£ 13 WHNFRETXZHFOMAEE
Table 13 The usage frequency of Japanese family names
those range can be determined by the character.

g LFNE

B 1 2 3

1 7855

2 75498 3842

3 158 10422 40

RIS, E3hOTORTH DI LT 5.

ST, TNLOEFOEREEELZRDZDID%E
® 13 1RT. HESRETEIHFOREIILHKT
b 10 HEFTHY, BEHAHEED 0.3% ICLrT&
BB D GHhE. FDH L, B71% 1 2 XEBRE
ORBEMBEIZBVWT, COUBEEWLXFEEH->T
WALDTHo72.

B, HHEENSZZ 1ETHZXFR, 20T
EEFPDELTHFELYRETELLEITRL, 20
BHEZHEALTCWABAZ D RETELLW)HEE
BoTWhI bilrd, COMBEETAXEELT
(), T#L], 8] 2 Q2 BIEELL. 1272, 20
EEIZFEBICLTITH S,

5. bWl
HEADEFT — ¥ X— X2 ERL, #0205



804 HHLE 22 SRR

2ol 2T, XY EBNLREETT -5 D
FHBL LT, TI452 HOBEER® B /2.
ZOF—=FNR=ADHIIZ LY, BROHFITITR

DEIBRBEOD L EHL IR o7,

(1) HEROBHFRIIX, 1XE,PL 6 LFDOIDET
HBHH, FO8EL 2 XFHFTHL. FHD
HFEIR 2. 18 XFTH 5.

(2) WWEFICIE, 3796 MOXFEIFER SN, 20 64
BE1KEEFTH D, LHL, ¥1KEETR
DFRTHAEHINBDOTI%R L, 550 Fid
i AN 2 R (R

(3) HEEED 100 I Lo CFiE 346 fE, 10 [
UEDLDIZ 1400 TH B, iz, 72751 H
LAHBBELRWXFEIT 10128 TH 5. 72,
D LN 120 2 F TOXF%R & UTHIBHE
BEHUTEL, 1000 L TLIIL 92% 1% 5.

(4) HEDLMA»S 500 FTOXFIZL > THFE
D 63% AL, 1000 ff T T &ML 84% #F
TRT 5. I, HFEEED 95% % T S
51213 1852 MO X FALETH 5.

(5) XFMBICL-T, EHEINZTFLHEEICR
KEZRBVISED L., 72 21E, 2 XFEBLIU3
YEHFOKRBICMET 2 TRE, MBI
BT 400 R bR, 72, XFIKE-
TiX, HFOHBALTHETE2b005 0, &
35% DS DOWEEMHLT. LAL, Thoox
FIZL o THBERET X LHFIIEHRD 2.7%
WTE RV,

$72, BERT -y R— AL AEFOEBEES

ERL 72T, BROEEICKRD LD R I5HOH

LT ENHL PR o7,

(6) ZITRHASRTWAIXFE IUHFOEE,
FEHOF—IRZADID LY H ) B,

(7) EBFEHIRTVIETFE, TLPEND
IEPLTWE, L2, b 1% Bow
FCHERFEEITLED 6 BIHET 5.

(8) FHAEE*+ZEL/-BAOHFEHNIY DY -
121129+ THBE. Thid, Yv ./ ok
DEEBEOLY POV —ICIZIZHL WS, 1
XEHVICHRETLE, WETOFROED
EAPITKRE.,

(9) HPEAFSHRETEIUTOMBAEEE, 10 HE
F/THY, £F003% L2 TELRY, L2
L, XFEEBOEBERRE, 5 F<AATE
MBI RE 5 TTHS D).

INSDFFIZ L o THLNZBROBEFEOUNE %

Mar. 1999

Wke LT, &z, BEYORES RS AER
DERBEEORRZIIBNT, 22 TOHFNEZHESE
L7, BT _EAFXFOEELRELZDT S
CZEWFAL, FEBEOM LEICETHITI TV ZE
FHEEE A Y. LaL, EFHCOEHFLENOXE
FING K FIET B720, SHEABFELTTRL, #P7
RPEMOSFICDIIRL, £ LTo#ENEL &
LU TV LEN D 5.

BB AR HED AL CIHE, S
Th)F L FEEE [ ABFELarCa—5 |
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BEREERICEEHL 5
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