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CSRDA [ZHFES L= ( TA# = —F 1 7 (B - pE¥) A7 2FHHFEE] )
NEHEEANE EATHHRATE D, HFEFHICEKET 2 ER2ARIT, Hid4) &
(FHETHa— NOME] THoHIN, ST —ZIXFMBENICORFIHTHZ &%
ERFEHE LTS,

KR AT LOFHEZ, 1.2 8T LR OATT —4% 7 7 4 V& L, CSRDA
MOIRESNTGINCT v 7 — R iud, RV AT LRFITS N, MET DREEOESE
Da—F 4 U ITRERE X T n— R TE LA L R> TS (KM 1-6 /) |

M 1-6 Web &Pl 27 & GATIRMES) ORI I7iE

AEHITIZ, VAT LEIMUNSBED -G OMAZIT - 72, WRELIETIZ, VAT L0
WEIZ DWW T X0 FEHNCRA T 5,



2. VATLDOWEK

2.1. VAT LEREEERHGTNEDFR

KU AT KO ZK 2-1 1279, RENTABE O T, AL, TRLE —
JERERMRHT — N— A _N—2AFE > BRTEE > %] ThD ENEORE
AZDOWTIE 3 HICHT %),

B e — = AFIEICE D 255 T, A3 E  (SVM) 1I2Bb 5
WAy ThD, MEEMAGDOEDLZ LIZED, AT AOREE R ERNEH SN,

2-1 AT LR LALER DL

2.2. SRTLDT 74 ILIEE

VAT AOKRIRIL, C RTATETFIZHD aucs 7 4/ F Th D, aucs 7 /L Z I,
22T LI, VAT ADIATTu T L (aues*k.exe) & 20D 7 LK (lib 7
FVH | data 7 A VE) DMFET D,

FIT7 17T A aucs*k.exe Dk [I3—T 3 UIEFHRT, BEOT 0/ T L41%

laucsV4.4.exe] X° lTaucsV7.4.exe] 72 EThH D, aucs*k.exe [ IRV AT LDAAL 71
ZILTC, b 7HNFICHLBEMET 0T 0 Eeary bun—LT 5, Y—Aa— I
CHEBTHLIN, "M FT U Ny =L LTEPNLTND,

lib 7+ V213, Y AT ATHWLHFET 1 7T 50 SVM THEE L 72 2 I Epl /e &

5,
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data 7 A /L FITIE, W= A R—ZAFIEDOFERD T 7 A NV AT KD EIEIIFER 7 7
A NVELRIFT D report 7 4 /L4 SVM ABRE T OFE R A RTFT 5 result 7 4+ /L4 (JLER
ETRIZTZ 7 A VEHIER) . SVM ALEED 72O |(Z B2 temp 7 AV E D 3 DOD T 4 )V
Ll A R=ZXFETHWOND Y Y —F X (2FH) L—LEEE QHEE) b
2

C:|aucs 74 /L4 | Ef778%5 5 L (aucs* .exe)
| (575 a5

— AHIE AR

— R

— SSM e = — I AR5
— SSM PE¥ = — N AR 451
— ISCO HFlIisi=E {1

— ISIC JH AR5

— data 7 4 /L& ’——f report 7 4 /L4 |

—} result 7 4 /L4 ‘

—’ temp 7 4 /L& ‘
WLV —F 2

— £y —T A

— L — L EEE o

— PE¥L— LR

---------- ARIECTHIBR% O 7 7 A /L (KanjiReplacedFile.csv)
""""" BEIENS 7 74V (FilteredInFile.csv)

2-2  aucs 7 ANE DT 7 A A GLEBRIARES)

VAT LEBE S S0, aucs T ANV EFLSNC, BFET 0 ST LD D a R
ATHEDYT MU =TNTRXTC RITATETFIZEPNLTWRITNIERLRD, ZHiZHD
WL, 4.1 S TR 5,

A7 7AMEC RIATIH DT, EOHFTCH>TH LV, VAT L#BE
BEHTHETES (M4-32H), ASI7 7 A /Vi%, ALEIC L0 RIECFOHIBREDEIE
RFEOBEMP T, C RTIA THEFIEEAN 7 7 A vE LTHRICEREND, 20
77 AN BELLERE ORISR LT D,

2.2.1. lib 7+ LA

(1) ¥EIOT 3L
T T ME, R2LVIDRT LI, ar A AVBRBRERT 7 AV ZOEEIT

11



T&Dexe 77 ANNRIET D, AU NANABRERLDIT, C FIATETFICa /A
TWA LA P=VSNTWDOIREND D (A2 =L DHET 42 HiTHAT 5),

#2:1 b 74 NKAHOKFET 77T A

JLERNZR B SR8 fii %
= _—ZFik (ROCCO) LISP exe 77 AN (FATEY 2—)
SVM AT D 7= D&M % £k Perl RS TN
SVM 1T Ruby 2N, T L
BRAFBITHEIC K D A0, RS Java SN AT E VA

(2) sEBEHR (replace_ttable_Input. csv)

FEEMRIL, BESEEONTHE W) ATEHR—HL T IWNEZ X N HFEOXINE
77 A (CSVIER) T, AFIDFEN BIIDOFEIZEWR I LD, HlAX, HBFEIIRIT S
FKLOFENLOMH (£ 2-2, X2-32), THEPHATEA TV TE DL (K245
M) o, FEHEREE (WIHEHE Tl I TICBRSN TV HEE & Rl—H T & D3~ D%k

(F2-5Z2H) ThHD,

FEEMEOHME, B VEEAERICHEOI RN I & T SVM OB I 5 FE 22
AREL LARWEDTET TR, BRI TR Z BN v e D Kiia
WOT DO RTH D,

B CTORBFBEBRROLE LEE (T80 13, 148156 TH D,

* 2-2 KELoFELOH] (LD 1) # 2-3 KiLofmEhof] (20D 2)
A% B %l A%l B %
NS TERE TrTRRr—V 7 T RR—T % —
A hEE TTIX =7 — | TT v —T v —
NV 3 ik TT PR —Vx— | TR =Ty —
e, TERE EALA T BNV AT A
# 24 B XA FEOREH] # 2-5 BEkEE~ DA
A%l B % A% B %1
JYV—=vTTUE N | BER Bi=E 7 RRA R
AF 4 Nk B — JHBE Uy 15 48

EEBEENEHINS . I TeL AT X TEALRARSTF R b
O, bebeEbolm TEVAVTF A X TEALRATFURAF AR ElpoTLED
CWOHTENR D D, ZD7=d, FEOBEBNKE T LIEREE T, Bl ATt r
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AN TA VT F R CEBTIVEND D, DD, FEEHHFOREZIZE 2-6 11
TLORBOMNIEEAEE, EBENERINTZHE TCOERITE THRELZIT> T\ 5,

# 26 IR D 723D DS B
A A B 4|

AT AT R AT A
BE =

\;

=4

(3) FHIFE (svmdicuniqrd)

AR ATLTHEHLTWS SVM Tik, #FPEE LT M55 Cidz<, IF5 »HLR
Hlcd, FEEMEOM (LIT, HiELMES) 2% 5 (BMEEFS) [TEHMT H0ENH D,
FMFEFIIZ DD ORIERTH D (K 2-7T 2/,

B S CORMEREEO R LiEIX 15,089 CTH D, FPEFEEIZRVGEIZT T
[200,000] 72 2FSICEMEIND, O, HH, BFEiThhne, HLI B L
TREIL. EOBETHo CHR LEFICERMIND oD, BEDKTEZH<, ZoxRe L
T, Version.8.1 CRABIK) TiX, BEIWICEFH 21T HoHiEL > GHEizZMBOZ L),

#*2-T  BAGE L SRIER T OXISH

v TEZ5 3 SE REFE 361
% B 33 TI7E—YP—E R | REHEE 384
)30 B 34 i A0 2432
((E) ] 205 AU AR Al 2818
(4) 35

SVM IZH T 2FEH D012, £ 1-11T7RT 4 FEO 2 — RRNZHIFEFBSFET D,
R AT LTI Ilfﬁ%m;ﬁ: FHEMEDEN JGSS 7 — 4% & v k& 2005SSM T —
Zey ]\@%ﬁ‘é‘ﬁ% (IEfi#) OBZZFAWTER LTS,

AFEFHIORERLZ X 2-3 (1T~ T, BHEILT RN TEHES T, HEFIBRICY — RS TWb,
EfRg FYEL - RBE1oMEE #EiE2 FE2omEE - - - FEiEn o FEEn OHEE

2-3 Al EHIOE (1 FH6)5)

AR AT ATIE, HEFEONE ) ICHB L725ET, R oAl I nN-EZ &K T2 %
DEFEHRMEE LTHWDA, MEELFEEOREF) ICHEBLLIZEEIL, FEEFIC

[20,000) #7TFALTHKFEZHRMELTLHZ LT, MBEDOEZELZXHLTWND,

# 2-8 IR T oI, AFEFICHWLHEMEILZ 2 — FORBEICL Y 2V R 5720, L
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TTIEERZENIZOW TR 5,

@ SSM B30 — K FFIEREH

SSM i3 = — RAFIBEGIOF ML, THRAEME] & — X=X FEOFE (SSM
¥ —R)) TSN D, REET TR, AR LI, (EE Lo - &k (G
REIE) MEFEoNZE) (BREE) [EEEFEEofE] (AREE) ©325%f 7,

BRPEOF S E2FBEHEICH HF T L XHNT 272012, THEE oA - &5k (X, [
ZINTERIEEE 512 500,000 77 ALK EERMEET D,

Fio, FEROBER T, — L _X—2AFEOFMERE (SSMEkE=—K) | 1%, HhEhi
SSM Ji#3 =2 — RIZ 11,000,000] 27 Z7 A LTIFEFEFELE LTS,

X 2-4 (R TRIBREF OFIL, FEFEND, EE Lo - &5k 2 18] (HEkE
e /8—= R« T3 g ) T, HEFEORNE) 12, 11234) (%), 12016) () 2341
B, [pE3EdeFEnfiE] (2, 191 (). 12751 ((: EnoZ)., 12761 () : Ao ).
3349 (k7). 33501 (hcA73) 234 1EIHBIL THY | — L _"—2AFEORER]
2 1554) (¥ - BEFHHBER) THHZ ERNbnd, ZOEFIIE, FEfFE LT [554)
BT B Tn5D,

554 1000554:2 1234:1 200091:1 200275:1 200276:1 2016:1 203349:1 203350:1
500008 1

2-4  SSM e = — N AR5 D4

W5 5T SSM k2 = — RHFEREMIX. Efff& o JGSS ¥ —% &~ k & 2005SSM
HET —2t Y DA EINT- 49,794 FHITH 5,

@ SSM EZXa— FRIIFESER

SSM 3 =1 — FHAI RGO FMET, THRAFEME & — X=X FEOFER (SSM
FE¥Ea—R)) THEREIND,

L= R—ZAFIEOFER (SSM EEX2— R) 1L, &7z SSM ¥ a— RiZ
[2,000,000] %7 T A LI=HSEHzMELT D,

X 2-5 (2R 9N 2-4 &R UHERNIC SSM EE a— ROEMA 5 ENZHDTH
Do BHENG, ZOFEFO TL—N_X—2AFEOFRER] 2 182) (ITH) THLHZ Ln
b, ZORERFNZIE, EffE LT 182 NffiFbitTind,

82 1234:1 2000082:1 200091:1 200275:1 200276:1 2016:1 203349:1 203350:1
500008 :1

2-5  SSM pEHE = — N BRSO 5
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BRI SSM A = — FAANBRSEBIL, SSM g = — N A F51 & [7]— D44 2>
BARL S 72 49,794 FHITH 5,

@ 1SCO A=A

ISCO HFIBHFFI OFMEIL, THEAEN) & TSVMIZ LV 1 I TRl S /- SSM I
¥a— ), [2EE) TSNS, FREEAVSEEAIL, ISCO-88 DIREITIT A F /L LR
NINBESNN, TET—Z & LTRICIINES RV, FREARHATE 284K
L7eTl2bTH 5,

SVM IZ XV 1 A Pl S 47z SSMRE = — Rid, 2 1 A2 Pl Shu7z SSM ik =
— Rz 18,000,000 %75 A LI-FKaaHrEL LTWD,

FIEE, BRI 1600,000) 277 A LTc&KREaRMELT D,

4 2-6 [ R T ARSI OGN, FrEN G, FEE T9) FrfilEi) Thv ., SVMIZX
DAL TR S - SSM S = — Ry 1550 (&4 - MRS OFHIKE) THhoH L
Nhnd (MEEONE] R EELEEEORE] ITHOWTITFHMEIKTS), - OHFIC
X, IEf#L LT, 14121) (ACCOUNTING AND BOOK-KEEPING CLERKS) »3ffi) 5
ncTnas,

4121 1370:1 1476:1 1649:1 19:1 200025:1 200034:1 201339:1 202432:1 203038:1 25:1
2726:1 500006:1 600009:1 8000550:1

X 2-6  ISCO H 3l o4

HEE T ISCO A FFIIL., 1IEfREfF & D 20068SM 7 — %t~ M BAKR I L
16,088 FH4|TH 5,

@ 1SIC Aal#ESH

ISIC Ml o FMEIL, TFEAREME) & ISVMICE DV 1 i TRl S 7z SSM pEZE
o— K] THREND,

SVM IZ LV & 1A FRIS 7z SSM E¥E = — RiE, 8 1AL TRl S v/ SSM E¥E =
— Rz 19,000,000] %75 A LI-&KaaH L LTWD,

¥ 2-7 \ 2R ARG OFNIEK 2-6 L [A CFFIC ISIC OEMMB - Sizb O Th
Do FMENDL, ZOFEFO ISVMIZEVE I TFHI SN SSMEF¥E=— ] 28 [60]
(fU¥E¥) THHZ ENbND ISIC OEMEITITFREEZ AV, ZOHEFNIE, M
L LT, 36 (Manufacture of furniture) Mf\ T 5,
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36 1370:1 1476:1 1649:1 19:1 200025:1 200034:1 201339:1 202432:1 203038:1 25:1
2726:1 500006:1 9000060:2

2-7  ISIC HFIs 51 151

BiRE T o ISIC AR EH1E ISCO H A E4] & [ — D H 0 b AR S 7z 16,088 F
BITH D,

SVM OAERZIBNWT, EOEENED LI > T, EDOa—FRIZHWLNDD
MER2-8IZELDHTEL,

* 2-8 HRMEOFSAERGIELIMEFHTHOERD B (OH)

[, J— SSM | SSM | ISCO | ISIC
W | PE¥ | ISCO* | ISIC*
HFEONRICHBL L3 | BUEFEEORMEES O O O O
MEESFEOFEICHEL | BHUERFEORMEEF I o o o o
U738 200,000 # 77 A L7-%&K 5
T R IZ 500,000 & 7T A o o o o
L7
== ZAFEORE R | )= — FIZ 1,000,000 %
(SSM 2= — ) FIA LS -
== A FEORER | )= — FiZ 2,000,000 %
(SSM E¥=— R) FIALE S -
B IZ 600,000 2 7 T A
FIE O
L%
SVM IZ LY 5 1 AZIC Tl | HiJ)=— RiZ 8,000,000 % N
Shi- SSM¥E=— R TIALIEE
SVM (2 XV & 1 2l | 7)) =— FiZ 9,000,000 % o
iz SSM E¥ o — R 7T A LTE S

2.2.2. data 74 IILH

(1) report Z#4ILHE

report 7 ANV IEH o L b EER T A NVKX T, HELTL I — RIZOWTORERT 711
2N CSVERTIREEND, £, BAITOL AT ATIIHEFE R L o TWAHN, L—b
N=ZFEIC K DRMEMR D CSVIEATRIFESN D, ZHIE = _N—ZFEDORR
F oy 7T DD,
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O #HEREI7A4L
1/THICHEHBARH Y . 21THURRIC, SVM ICEA5KRER L. 8 1O THIKEERIC
T OMEENEREND (K15 28]),

Q@ N—=N_R—=AFEDOREERT 74V

N— L _R—=ZFETIE, BHREIZENS, GRFE. RKEK., 45) O=2MAzHhiH L,
ZOH2IZF LT, WHTHHAT IV —AEEELRRL, v v F LI —rDa— Rzft
05 B3HiEZBOZ L), Zod, HhE&hda— RoHud, sz =240
Bick v E25, FlziE, K2-8i2BWT, ID 28 1101 OHEFIE 4 8, 1103 OFHEFIL 3
HDa—=RFPfHTF BN TS, 1999] (RB) 1%, =~y F T 20— ABRWEEITMHTH
NnNHa—RThHo,

1101 704 704 704 672
1103 688 999 592
X 2-8 JL— L — R YLD &S R 5]

(2) result 74 ILE
VM IC KB imFiE R (7R EICHNENTFBOAaT) ZIRET HH, AEEHK
THRICHIBRE D,

(3) temp Z#4 /LA
SVM OALFRD = DI B2 7 IV H T D,

(4) YY—35R

=OfA L UTHIE 412 TR ToOREE & A5 L CL— L ZAERT 2 OIX AR A RE
bbb, T, TNETNEMEL (—#b) LIV OETL— A EERLTEE, &
V—Z 2L LT, EEICHABIZICHET S LULOFER, BRREMRITICEI VI HEh
L (EREHR) ICEELIZGEL O T 21T 212007 7 A L Th D,

@® kETEY—S5 R (jyutsugo. txt)

FERMEI N RS TNT Y, BESHEEDIELE W) RTIEFA—H LT InEEX
5D IRFECIREEA Y FE (VA4 TR E) [ZiX, MUREa— REMT 25, flxE, [E
%) ) TRUE) 1XF—0FEE LT, R—oikiEa— K 1386 1) i) 25,

WEEY Y —F 2%, 147083(E A JFE 5= — R THERIh D72 MNEXD 7 7 A
LNTHDH, X2-912FZRd, JFIRIE, juman (ICX W EIY HENZTRREZEDOFKTH 5,
juman TlX, X W T5EIE. HRETH-TH, I DOI X T TXITHR—FEL L
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TUIY HENDHEDBE,

B CORGEY Y —F 20 B H LiElE 10,871 38T, WREE=— FI1X 2,880 & 5,

L& JHE iH = N
! ! !

(TVWHRASVWATELL D AL IV T AU A NT T X — 241 22)
(HWvwa< HIE 386 1)

(HnFH HE 386 1)

X 2-9 WREEL Y —F AD—H

@ &FALY—FR (meishi. txt)

Ay Y —F A%, 1ITH0—VEEETHWOND5E BRI L~ L 0FE 1
Fn) THKENDITIFAMERD 7 7 A L TH D, X 2-10 (2fl % ~7,

= NVEEEICIE TEEE L ) 1 3H 58, THEEH] DLFOFITRV, L—AfETHN
LNDFEITIED L I RFETH>TH LA, BRBYR L-LOFEIX, FEERIZ juman THIY
HEN TR TUTR BN,

= LT

ViAACY a %Y BEd) 20 L~ DFE

l |
(HEH 1 HEJH & I— FHE R X7 — A ¥— +TFvT - - -
K 2-10 4V —F ZAD—E

BIRF R CTO4GY Y —F ZAD R LikL, 3307 TH 5,

(5) IL—ILBE
JL— VEEEIL, SSM Bt a— ROopE2E o — RA2RET H720I12, diEa— RZ L lo—
NWEFLIR LT XFA MO 77 AV THD, ZORNXITK 2-11 ITRTEELBY T, AL

DOFEA— R BRE S DM PEE = — F L REK, A DOERA#Y RSN,

(GlaB=— F)SSM I /TEfe=— N 1 (it 4al1 1 471 n1)

(SSM g2t pE¥a— Fm  (FEJEHE 4im 1
¥ 2-11 L—LFEDOE

£ FHm n m))
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D BEEIL—ILEE o (syokugyo. txt)

N —NVEFE a OB K 2-12 127 T, 14THIL, dFE=— R 1386 1) IZxfL T, &
Bt TZ ), & [V 7 hoeT ], VAT A, f'?:n7f\—vj NdiiE, SSM k=
— K28 1506) (FHMEREINE) L7250 — L Thb, BRiEa— RNBFELTH, REKSC
ZENEZIE, SSMIkEa— FRERL 2 03D, BEATIE, HEESCAFNFIEL
BRWNEE GHHICRBRLESA b ETe) OL—T, SSM ko — Ry 1704) (B 5,5
m%%ﬁ:%ofwé”%ﬁ%%éﬂfw@w%é)&&éo

Wi — F SSMgE = — P KEH% il

! ! ! !
(386 1) (506 (% Y7 =T TRATFA TxTN—)
(507 (% JRSH#EEE 1 k)
(704 0))

2-12 L —VEEE o OB

fﬁlﬂ%—ﬁ-@o)ﬁgi%/b_ﬂ/ﬁ‘g%q@%ﬁb (/E\:f;ﬁé :1*—‘]\) = 4,224?&?&)50 jﬂ
NTORFET— RV —AFEICHELT 5010 TiEkw,

@ EZEIL—ILEZE (Sangyo. txt)

PEFEN—NVEEEDOH| % [X 2-13 (TR T, BEEN—AFEE a OBE LR CikiEa—F 1386
1) OflzfEfk Lz, ZoliEa— FOFE, KEKEAFOENILD | SSM E¥ = —
K23 1301 () <° 1160) (Ef: - &FH—vR¥) LD, BE¥ITOL—VIZEH
D&, REESATDFELRVGS (TR LZ5GE &) 1&, SSM pE¥ o
— K2 Te0) (&) &b,

diF =z — F SSM EF = — F K F il

! ! ! !
((3861) (30 (T Y PN))
(160 (% B ELH) )

(60 0))
X 2-13 FEHENL— LEEED—E

BB S COEEN—NFEORB LiE (RkiEa—R) 1L, 948FETH D, 73T
DOIFE T — RO — UEEEICHB L2V, FEEL—LHFETHLREETH D,
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3. BHEMEDTIITURL

HEMLOLBROFRNOIEART, TR — BRI — L—AX—XFE -
s - %A THHR, K311~ 33 ITRTEIIC, 2 — RO
RANT—=H ORI I VRS,

ISCO/ISIC (2%, SSMIg¥E FEa— REHELRD ZDa—RDZHD/L—/L_"—2R
FIRITFAE L2 0 AS, BB ICRB8 VT, SVMIZ LV 1 Ac TRl &7 SSM g3 5
¥a— R FEMELT LD, Z0a—FE/{o720I1c, SSMEE HE¥a— FDlHon
— A R—ZAFEFEH IS (K322,

772U, WMEOHAR LTI TIC SSM I FE¥a— FOIEMRH Y, ZnaFIHZE
MAN T 7 ANTHEZ L5623, ZOEREHNND Z LR TE LD, —/_"—2X
FEEEAT 208380 (K 3-3 28,

# 3-1 =— N ABbOFiE

a— RO HEMEDO Tk (BEME TRV 2 3 1E)

=R ZAFEORIR I TEE  (SVM) (AR T

SSM 2= — K
GEARFME, L— N _X—2AFIEOREE)

=N R ZAFEORIR R TEE  (SVM) (AR T

SSM jE¥ o — |
- GEASEME . L /L~ 2 FUEDRE )

PR (SVM)
ISCO (FEAFEME, SVMICEVE 1Tl SSM ¥ — R,
JEE)

e E  (SVM)

ISIC
(FEASAME, SVMAC LV 1L TSz SSM EE¥ = — |)

e E  (SVM)

ISCO*
(FEAFRME, FIHE NG 2 T2 1Eff SSM = — R, FHE)

Bk~ E  (SVM)

ISIC*
(FEASEME, FIHE NG T2 1Eff SSM EER = — )

[FlIpuBE

R
&
B
=
—E
=

=)L _R— X TR TP R syusi

3-1  SSMkE FEX=— FOLE
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HebioE 3 (SSM
= — R

ATALEE | —> TR MEAT P L= A R=AFE >

I
>—a\§
€
HE

3-2  ISCO/ISIC D¥e

AALEE || TERERMNT |— HREE —>| R0

3-3 ISCO* /ISIC*D 1 (SSM iZE PEX = — ROIEMB A S &6

1. AL

APALEECIE, A7 740 (K 1-32HR) OBHEBEEFRIZEEND [£2AZEAH] OARE
WFHEHIR L%, Rl TE 52T L OUHEITH,

(1) "’”EI‘V-’Z‘IEX?’E%‘JBA

ARUAT LTI, [&AZEH] 27 —FOKXEY & LTWDH7H, BHEREIZEDICZ NN
BEND L rfiﬁ%f‘ﬁ%%%@@iﬁj MEEOWNE ) EELROBINE) OF —% OfLE % IE
LLRR#HTE RO, =7 —TEIELTLE 9,
REXFIIT T — DK L2 o720  TRGE, REHK, 4] O =S KRRK &
72D AREMEN E W2 OITHIBR L Tl < (/i 2R13 KanjiReplacedFile.csv IZfRfFS D), R
EXFORMEENL, 1.28 (1) 2L THZEEzuy,

(2) A—MRTESHEZTER
HBLLCER T LIS, REEHRERO Az 11THDDIAICHRE L, %81 5550 HE B
FIDFRICERRT D (R 2-2~FK 2-6 ), ERR LREOITETHRET D,

AT 7 AN DRILBENE T35 & B, (BIERRA 7 7 A v
(FilteredInFile.csv) 7% aucs 7 4 /L X H FIZAEKIND, LLFOAERIL, Z OEIERA
N7 7 A NVIZH L TIThbIv b,

AHT74I)L — KanjiReplacedFile.csv — {EBERAAT7AIL
(FilteredInFile. csv)

X 8-4 77 AN THDETLELED LB EFRE
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2. WREZRAENT (juman)

KR AT WE, RN Z1TO 70 77 5 e LT, R FREMIE CHEINE
juman3. 6. 1 Z {4 2%,

juman (X, I RIA U MHHIATTE LN, KVATATIH, A x0T
TrANELTNWD, A7 7 A0, B1HICEKLIZEERATTZ 74V ThHDH,
517 7 A (jgondo. txt) 1L, ZOBROUETH LNV —N_X—=ZAFIEDODANN T 7 AL 72
L1, AAGEEUC 2— RO 7 7 AL (jgondo) (A END, Ziud, /L—/b_—2A
FEET— I AT —vary ETHE LD TH S,

KIAT LTI, e A7V a v GERREEEEHRE LTFLEa— NTHRR) Z2EHT
Lo BlE LT, 14 RLIEADNTZ 7 ANLOBIOH 6, @LES 62 ODEF] (I{EFEON
1) THSRBREEG T OMES . REL OIERBRMTR R 2R~ T,

JBRER LA JE dhdd G

! 1 o |

2 Lo thx 4G 6 FiE4ia] 1*0%0
TRBR 1T A RER 445 6 El4E] 1%0*%0
=IO Lo Lx BT 450 6 Sal4a] 1*0*0
O O O BhE 9 $EeEiE 3% 0% 0

WE 25t B 45 6 Wil4E 1*0*0

Fegk 1 % 2%0%0
RREL (WD B A5 6 AL 2%0*%0
EOS
3-5 juman (e F 7 a ftX) LD

NS

RESEMRAT RS R DBl

TERER AT OFERD 5 B W= _N=ZAFETHW LD, TFEIE) & TEEH7R ]
Th D, WERZEYNIYY HED0ENE, V= A=A FEIRED ZORDOLED
FRAICR E ST 5,

BERAAT 74I)L (FilteredInFile. csv) —  jgondo. txt ( — jgondo)

3-6 77 A/NTHD juman OULEREFE

3.3. JL—ILAR—XF%k (ROCCO)

KU AT LD — = 2AFEF, Tk, REK, A5l O = SMfEEIC LT v
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— L OEER AT 2RI H D, BRIV RIE, TEE PEEa— RE2IRET DL
—NEZD=ZOMAMI IV AR L TBE, BIENOHIE LI =2 s~y F Lic—
WHIUX, ZOa—RIRET D] EWIHITAT 4T ThHLHR, THEBRLIEBERIIR
DEBY THD,

FF. THEESHEEOHERIL, RENITEEL LTHRALDZENTE D] EDFXIC
kv, BHEZEOFMSEEEZRTLOL LT, Mg ch s mtd 5, Lr
L. BRFENEZZT Tidde <, Blad THRE) ok, ¥EAFICE > THERISH

— 5T, WESHEEOERIT TEA) ° [73—h OXHI4FE L THERT 55
Hbdb, T T, BEEZIASMIRT HZ LI, CRICH - T, MiAnEG, V£4
gl B4 C o DR A IR R Y EE (LI, Lmki&)khfﬁxé

TECHEREZ T DBROWRDF L R DML, BEEIZ L > TR > TV, B2,
BeEDGE, hiEn L&) ThhiE Tz ﬁJTiﬁ<FM%JFﬁzéJT%Mﬁ
Mz ) TIER< TEZT) RRBERERE LD, 207D, #ithSh2dFEIcx LT
%, BEEREEHK LA GERDHY . ZRBEIZE LI L TREE, RKEK,
&5 D=~y FTHIE, ZOL—LOa— RICIRETEHZ LICR 5,

LISP SiEIC L VB L7-Z o A#Ek A7 0%, ROCCO (Rule based OCcupation
C0ding) EA4fTTFHiL. BRWHFIH I, BATOT AT AICHMAAENTND

3.3.1. ZDoia DM, L—ILDIVF Y., EDOHLE

HAGETIE, WREEIISCRICERD Z L 3%V, HIISTORENSRRGT 5, #Hilx
X, X 3-5 OfITIE, £T. &l MEﬁé%%%ﬁﬁﬁFﬁﬁjﬁ%méhé
Wz, WS ilEEE DRGEY Y —F 2 ) ICX W ikgEa— RICEHBT 5, HlxiE
REBH) 1X T3713) &EEHINS,

IHIT, ZOBRFET— RIZKVEFEL—AFEE o ZRBE L, BIENLAER LT =2
e~ FTHNV—NRHLEN Ty 7T 5, BIZIE, K3TITRTEHIC, Bih=a—
R2Y 1871 8] OBGEIX, BEAL—AFEE o 12XV, T2 R PEZHHLHMHTE
AUE, SSM ¥ = — RNiX 1519) (KXRFHLE, BiEt) L7220 b cERITL
(559 (RFHHFEBE) L7ed, K35 06ITIE, BIEIC T2 AR B, Ay —
TAT AR OGRS TERWeD, b TERnz &gy, [559] d=a—FIiZ
PEIID,

((371 3) (519 (% A\FR))
(559 ()))
X 3-7 BEN—NEFEEalZBITDmiEa— K 1371 3] O =2fA

Xl 3-5 OB Tix, RREL] ORNCIFFIERBZRT [ "D D, S OIHEI T
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LA, TORNCH D EEAFTHD G Kt sh b, THRE) 1RiE=— 8 1243
9] DT HH, BEEAL—LEEE a2k ) SSM ko — K% 1554 [CIRESIND,

X 3-5 TiX. ¥ Ofiic, To) IFEET) MRR) i) BEET 208, deE=a— R
(3713 & 12439] &, SSMIZE = — FOREICEKEK (O] ITAETHL2H, Zh
SOFEITH &R, R, X 3-5 OFITIE, s (L) TUHREZ 2 2D =AM
WHIFRBLE Uit &4, £ 2iucxt LC SSM k¥ =— K 1559] 554 MIRE S
HZ Db,

SSM EZEa— RIZEWTH, BENL—IEEE o ZHEEL—LFFFEICRZA T, FkoL
BTN D,

3.3.2. O— FMDEIE

ZZETHE, HHRHEZOEENODOHa— RERET LTI Y ALEHH L, L
L. SSM i3 = — RCik, flx1E, BFHIRCERBIREOS G, [1EE LoRfr) 9635
ORI T2 OF#IcLY, a—REEETLIHNELHD, £2C, ZhaTFov”
TON—NEREL—AEE B (K2-128) L LTHEL., BEEL—A#E o ORIZ
FIH L2/ 2NN — N _R—=AFEL L TOREKa— 295 (FEHI1E rocco_occcode. txt
WZRES D),

mE. WHEAL—NLEEE BT 7 A TIEe<, LISP 7r 7 7 AHIZEREH SN TV D,

jgondo — rocco_occcode. txt — roccoresult.txt — occcode. csv
M 3-8 77ANThHDLNL—"—ZF{E (ROCCO) DL
(SSM k2 = — RDSGE)

3.4. HWFE (SWM)

K AT DF, BTFE L LT, AR — b7 ¥ —< (SVM) Zif L7z it &
FEREEHT 5, FEICADRFMERIREZIT O FROMRK, K 3-1ITRTHRELZHNTH
50

3.4.1. RMEDHH

FP. BIE»LHREEEZET S8, £31IRLELIIC, a— FofEICLY AV
FUNR LD R D, RURAT LTI, B D B REE & RIS BRI 21T\, &2
— NG CleRE a5, 2oL &, JIEEFEE & A CEBEOREZ T 5,

KU AT LOBEWTE TIE, V= _X—=2AFEICL DR FEME L THWD AR
B D, N—N_—=AFELEREEOMAEDET IS EIEICEZLNDLD (FEH)
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EZMOZ L) FROMER, bo L bRERE LT ZOGEZERM LIz,

3.4.2. RUEBS DL

I L7 BB R SIS D, BROMA TR 2-8IRLIZEBY THDH, &
(2, BEFRS L ICHERSRE KA, K23 1RTRO L0 EAEKT D, TIEMR] 131
~NT 1999] & LTHL, KERIZ, EHEFELFHFIHICY — M2,

BATO VAT LTI, BEFFICRWVEEORMEE ﬁﬁmemwnkﬁéﬁ\
Version.8.1 (RABM) Tid, AJI7 7 A MIZx$ 5 TRTLER)] EBRREC, HrHEEICIZEE
HINCHEME T 2 AT CRMUEREEISEINT 5, £z, w@%mﬁLm@&%%H% . IEfiR
FEFHNBNTHROER HIUX, BEIRICEEFEEISENT 2 (5.11Hi2Z3Mo 2

E)e WTHOEEYL, LEOBRPICHEEZOENHE Lz & &3, FEEEECBMSh
THEMEEFICEREIND, ZOEFREOBINCEY, VAT AOREEK T 28K 5%
EREIRETE 5,

3.4.3. FNFHEEHIZLDEE
HEl2—F 1 2 7 %479 a— FOREICIE U T, SSM ¥ = — RIS, SSM e
a— REIEG], ISCO M EH], ISIC I EH O VTNIERA THEEEIT I,

3.4.4. RHMDEHEHE

FLVIRT IO, W EET—T A 73BT ER3BEDa—F (77 2) |

DHETDHLHESETH D, LnL, SUMIZ2MEOSERTH L2, K AT LTI,
one versus rest {52 X 0 ZESFERITILRT D,

one versus rest (£ TlE, RAEDOHEFIN, HD7 7 ABTH0ENEVD 2HSFET
RTOYV T ATHK LTI (FERIT result.txt ITIRFFSND) . EIZATTOHE - L8
KEWT TZRAIHFET HHIETHDH, HlxiE, SSM k= — RO%E13H 200 [HO 7
ANBD LT, FH T LITK 200 B D7 T AZHOWTHIEZATV, &7 T XA 2 RGE
THZLITRD,

svminhg&roccoresult. txt — svma_addocc — svma_addocc_sort — result. txt

X 39 77ANTH%DSVMIZEITHEERE (SSM R =2 — KoGa)

3.4.5. EEEDS

BN TR SN 7 T ANTHKT DG E DR B2 0 5 5:0F1%, K310 D L0
Thb, ZOLE, FHIMIC %Méht:—h@x:?tﬁf&< 2Tl ST
I—ROZXaT7HLHWDLZ LT, HIMICTH SN a— NICHT HHIEE A OIERRE%
M ESELMEPWIHFTE D, 2L, B I TSN 22— RS 57 7 AT EE
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REHET O, HEODEAaTE2FHTHZ LT, #iEOHELEDDL ZENTET
LW ERERICE L FEBTWS (BE (8) 2Bz L),
a ITBMEC, EBROER, KVATALTH a=3 £ LTS,

A BIfOAaT >0 FH2MOAaT <=0
BIMORAAT —FH2MNOAAT >«
B @ FIMDODARIT >0
BINOAT —HF22MNOAaT <=q
C : A B DGE
B 3-10 FE(EIE A, B, C OIRESRMF

3.5. ®&AnHE

BAWFLTIE, FHIT LK TADRA T M|, B IMOFEMOa—RKE L TiEb -
ELREREE LDV TA, F2MOBEMOa—RE LTI 2HFHICKEWI TR, 53
MM O=a—RELTUL3FRICKRENT TRAEEY, ¥ 1-5 12777 CSV EROFER
T ANEERT D, OB, X 3-10 TRE SN DHEREEZ BANCAH 5 L TRk St
5,

FER T 7 A VAL, SSM HZE =1 — RI% SSM_syo_trust. CSV (X 3-11 2[) ., SSM £
= — RNJ% SSM_san_trust. CSV, ISCO (% ISCO_trust. CSV, ISIC (& ISIC_trust.CSV Th
AP

result. txt — R I 74l (SSM_syo_trust. CSV)
311 7 7 AN THADLHBUHEOMEIERE (SSM ¥ =2 — FOEA)
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4. DRTLOEE

148 T L= L o2, BIfE, KU AT A% Web ABAR & LT CSRDA (2 L Y #4742
e CH v | FIHBFEI AR S LUE, FIHFIIA 7 7 A VEREDSGITIZT v 7 a—
R 5720 TRRDHE LA~ L oo TN D,

Ll VAT LAOBEABRIIERS THLHI-0, b LAHERTY 7 b = 7TERE 25
RHZEMTE, VAT LONRN=2a 0T v 7R T —REORIG E OV R — MR Z 24
HELRWNEWS Z e ThX, FIHE B THRESES Z & b ARAERETIERV,

ZIT, BFETIZ, VAT LOBMIZKNERY 7 MY = TRESLEDA VA F—/LD
it VAT AOBRMETIEICOWT, A CTHAEITY Z &iT 5,

4.1 SRATLOEEICRERY I b 7IRERE

VAT AE 1TEITHRATZ L DT, IR S BUEDHERL CRGEF STV e bl Tl
<, TFY XLOYERCHEEEDBIMA IR 2 LITONTELLLE WO RER D DH, £,
BEERDICT D01, THETHLICHBE L TV Y AT A28 - A Lz,
Bl BHBICHWLNTZ T v 7T AFHEL IR L, BIKL LTOEMR Y 7 Y
T TEREEL /S TND,

KU AT LPEET L7201, RO (a) ~ (c) PAATELRE THLILENRH
%, BAFSHEL LT, ficd CEREPLISP # HN TV DAY, ZHULFEITEY 2 — T
LTCEWTWS,

(a) AAGHEREIEMATMHY 7 (juman)

(b) Java, Perl, Ruby 7' 1/ 7 LS5k

(c) Windows ET® linux 2~ K

A UABN=IRBRERT AT TV, 4117 L7 ) U —27 5% (libsoft 7
F/UE) ELTHELTWS (BIEIFIEAR), libsoft 7 /L &1L, ¥ AT AARIK
(aucs 7 #/VH) HEDTWD,

- aucs 7 ALV H VAT LARK
-juman 7 # /L4 A AGEERER AT Y 7 | juman AK
- Rubyl192 7+ /L4  Ruby ® =2 /34 F72 L
+ ActivePerl-5.14.2.1402-MSWin32-x86-295342.msi
Perl 2 A T DA VA==« RNy lr—
scygwin 7 4 V4 Windows ECi#% @ linux ® 2~ > REFHFHEICT 5
M4-1 UVU—RTFLEONE
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4.2. 41 DR F—=ILDFEE

libsoft 7 # /W ¥ DNEIL, STEPLIZE VA L A R—/ATE L0, A A M—L1EIT,
STEP2 T path O ELX HH L CHE MLERH D, LLTFOFBIEL, Windows 7 (231F 541
Thd,

STEP1 D4 ODT 4 NF A A M—/VElTa—T5%
(1) juman + - - libsoft/ juman

@ juman 74NV X% C K74 7DOE FIZat—

@ juman 7 4 /X @ [ljuman.ini] % C:¥windows (Z 2 &'—

@ juman 7 4 /L X D lcygwinl.dll] % C:¥windows (2= &' —

@ Windows A% — hRZ > 7784V | - [avy FFar 7 | T
DOS M %%/~ L C juman 7 /L X (ZBET 5 (] cd .././juman),

® [C¥juman>| NF/REINDH DT, Imakedic.bat] & AL THEIT (¥
Foirng)

® DOS mEAHL %

@ juman 7 #/V ¥ % C'¥Program Files 7 4+ /L& (22—

(2) Ruby * - - libsoft /Ruby192
Rubyl92 74V %% C K74 7DHE FIZaE—
(3) Perl- + - libsoft / ActivePerl-5.14.2.1402-MSWin32-x86-295342.msi

@ [ActivePerl-5.14.2.1402-MSWin32-x86-295342.msi| % 7 /L7 U v 7
@ RIS TTHT2EORY &L TV &, C F74 TDETFIC
Perl 7 # VEZ N T&E 5
(4) cygwin 74 V2% C RTA 7 OHE FIZa— - + - libsoft/cygwin

STEP2 path O EZEHT D

@O Windows A ¥ — FR¥ > Tava—F—] 427U v 7 L, [Frs

T4l BT

@ WEHEMIHD (VAT LFEMRE] 2270 v 7

@ BEEEARY|xr ) vs

@ [ R7 LBREEEH] W Tpath) 24717V v

®—1 [EHAE] OFREIZ ;) #AJL, TC¥aucs¥lib) #iBIMAT)

®—2 [ARkICHET T [C¥Rubyl92¥bin| % A7)
®—3 [ARkICHET T [C¥Perl¥bin] % AT
®—4
®

EREICHET € [,C¥cygwin¥bin] Z# AJ)
TOK) A& &ML CERRMEmEEZKT LTS
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4.3. YRTLDETHE
VAT LAOFETHER, LTFIORTEEY Th2,

STEP1 aucs*k.exe X 7/N7 Vw7 L, #I#ilEHEEZFR I ED, *F =TV 3 SNEFHRT
BB,

4-2 AT LERER A

STEP2 Open RZ L Z#H L TCANTZ 7 A NVEFRET D, K 4-3 DFITIE

AT A
Naucs 7ANADE FIZHHND, FZIZHoTHIRETE 5,

4-3 ANN7 74 NVDIRE

STEP3 Z#az#HLY H5a—RNIF=v 7 a2,

4-41%, 1O a— FEFLA LGOI TH D, L LIGEIL. 4T
23=RFROFTRTCUCTF =2y TEDH, 4METXTUTTF =y 7 LTH IV,

SSM ik = — R B &7 — & % ISCO (2 #: L 7=\ 54 (ISCO*)
IZ. STEP2 TANT—% 7 7 A ND GHNAFH GO SSM k32— K& A

77 ANEANN 7 7ANE LTHREL, ISCOILTF = v 7T 5,

SSM JE¥ = — RG-S vl 7 — & % ISIC ICEH# L 72\ i5a (ISICY)
. STEP2 TANT—4 7 7 A LD H AN 530D SSM e = — K& A
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277 ANEANTT 7 7ANVE LTHREL, ISICICF =735,

D SSMEZEa— FIZCEHLI-LVMES @ SMEXI—FRIZEHELE-MES

@ ISCOZE#LIZWEE @ ISICIZZE#LI-LMER

4-4 EWAEHLTHa—FORMBICTF =y

STEP4 Run A¥ &4 &, WEICABEOBENFRINZNE (K45, X465
FR) . B T T <,

4-5 WPELEF O A vE—VEmiERE (SSMEE=— K& ISCOIZF = v 7 LTEGH
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4-6 PR POEEE (SSMB¥E=— & ISCOIZF = v 7 Lcha

4.4 TS5 —TEILTHGEE LA

INET, VAT ANRZT =TT L EIRTEAERD TN IROGEITHIEIC

TT—LbDOT, EELTWEEEZL, WTINHL— A _X—XFEOWRETEX 5,
O 12HiTRARZZLHIC, HFIC [2A2EH] PRALTWDLIEETHS, BITOV AT

AT, BB T OF = v 7 247> THIR L TW AN, BEC. [5—% O
AV BOZT—RA o —URNERINTEZHAIL. 2010ICREE2F =7 L
TWTZ & 720,

@ N—NR—=ZAFEIIBWT, ZoMAOMHEIZ 6 #HETLNTE 2o, IFFIEE

WTHLL EH D (L AT LMW L) HaIciEE 2, flziX, TE9 50, Kik,
Fr XY pEL, AR, ERE, TRAZESTWD ) RDEEIL. VAT A,
IR, ED & FA) - - o0 (ED & KIR) & 6o =2fllAz
L., TEZMHLE S & LA T =5, Zo%A, BEZ, EOFEFO
EZDGEM T T =R PBERARINDT-D, FIEZHR L, MBRICEENR S
Z o7 Bz, THR)) ZHIBRT 5 Z & TxiaT 5,

BRI BICH D0, B EIERMNT LR, T LW EA—FETO B
v, oy T I, OEFNCHHGEICEEX S, B2, juman TIEX, TmE)
MEmiE ) IZ6EE] ok oz, TE] ORNCH DENEMICTEE LEDHERNFE O L
SRR ST, EaEn T el T8E) & T8 ok S22 20EHRE L
Ty Hahs (E) THE] oXoiT, T 25D T35 L ROMRBEHVGE
X2, 2O XD RBGSEE ZBATHI LA, XFa— RofETH S
AREMENE 2 BN D, AEMRRIETIZRWD, 20X 9 REEN D > 2HA 1T,
() 2 ) F7003 TEHE] RECERT L2 L THET 5,

ZZET, BUTOV AT AL LT Web AR AT DWW T L7z, WHEiTiE, Bl

RER CIERABTH D2, v AT AOFHERRIC OV TRl T %,
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5. VARTLDERH

CNETHREE - EEa—T 4 720 EBERWTEM L TET, AT ZXT KB
THLIARTTH, HILONAEDOEEN RS TS5 Z LT, BHEBIZEICHHEOEN SRS
5, BEREX -, BFOLONLHMEISELLENRZ N LITV A, FHRO L ONR
EbN D, SHIZIE, a— FMESRED S O EH £ 72 IFNEBIC E%ﬁéhé%“@&béo Z
NFA BB 2D, VAT LDOEFEREITLATH D, AHiTiE, EELSITH N
AATHZEMTE L L9, BT Y —F A, M—ABHEOEFIHOWTIRHAT S,

5.1. IEEHDOEHAE (HBRFE)

AFHEF O TR NUIEIZRDDIE, RD2OOHETHDH, —2IF, WEZROa—T
TR T L TIRMEIIZ 2 — RRTE S, Eﬁﬁﬁ%%%ﬁﬁﬁéhé BN, ZhzHl
TOIMFEFNEMLIZNGETH D, b O —Dld, T— FERROEFEIZLY | FIFEEH]
BREEFEIDE2[RWEETHD, WEEoT THIT 2,

5.1.1.  FNEBHLEMD B ENE

WP ORI BIE, BE - EEa—T v 71, 2T 4 VI EERE T T 50N
BT EFHINERIND LWV ) RERREDH L, FIFHFEF O A XHRKEWIE EREEE
b BT 5720, B E OFF A FIFEFIBNT S Z L I3ARTH D,

S & UGB 212X, £7°, B LEWIEMEEFN L, K 2-31R-T L9
IRIEMRE BN DR IND 7 7 A NVEERT DVERD D, LovL, ZOMEETNRY
mETh D72, BERIZALBLS DHERE 2 BAFE L 72,

Version7.4 CRZABH) 722H1%, 51 IR THEAFEIEIZ LD . AL 2 FIFRFH] B0
BATH T ENTE D, BEHIEIT A3 EH TR L HIELIZTFEKTH DM, &I
Update R U Zf L, VAT LNLOMEGRIZ OK R X 2L TRtAT HmE, 2—F

(BEA) [2F = v 7 L7212, Run R4 > Tli7Ze< Update R4 > #3803 872 5,

X 5-1 A7 A#E{EY)IEHE (Version7.4)

32



A EGN BN 2 B E FFONT 7 7 A VBRE, K14 THHALIEAN 7 74
NOEINEfRREZATT I D ThH D, EffZ T 5532 — FOMBEIC L > TR D,
SSM Jik3 = — NI FEIL G 51, SSM 2% o — FHFIFEHFIT H 51, ISCO A I
FHENX T, ISIC HAREGNIE K32 EnE T 5, HLARWINE, ZZMoE £
IZLTRL, —BIZEEOIZHEHALTH K<, 45123 THEMA LT, 4 FEOFIFE
Bl —FEICHEHT 52 LAMRETH 5,

Bz X, BEfFO SSM HZE = — R HFIRFFIC, HrBlc BT & Fpl2Bm L= nwi
By FTRE2D L5118, GHNCEMEANTZ A7 7 ANVEREST D, RIZ, VAT A
ZAH BT T 51 #RR L, X 5-3 DFIEZEDIX, X 5-2 MRFIFEFIEMS D,
A7 DO JFFNT — AT TIINR Y 2 T v FHRERLN D,

A% B C%Y Dz E 5 F3 G% HZY
11 10 9 RBESHEOIE TRER SO F 11 559
12 12 8 &toFEIE o=\ 8 569
62 9 7 ROHSRREBET ASRREBEFTOBRE. &P 3 554
289 9 10 =% BREFEoTn5 2 599
465 9 1 Gl iEEE T O , iEmAakE 4 801

52 A7 7ANDOf (SSM IS = — FHFIMFFLENDOSE)

Update N7 24  —  FIFHFEFIAERZHERT 27200 OK A2 a4
— Open RNZ VE ML TAN 7 7 ANVERE — WEDO SSMMIZT = v
— Update A% > & f#fi§

5-3 FFHEHLEIMOESE (SSM ik = — NHIIBFH 05 E)

AFREFRENLELOEEE T, BN 2 BT & FHICREERFFICRWEEN BT 5
L. Eivd 1200,000) ZR5FEBMTHILLTCD, FHHENSEZ 512, Y AT L
OREEME T L TLE D AlEMEA BV, £ 2T, Version8.1 CRAB) <Ti, FilEH %2
BN BRI EMREF ISR WVEGEDS BT 5 & RMEREREICRET 2 2 &L T, BEFFEOH
B ORIFHIATO 2N TE DL DI Lz, 1 BIOFIEEFLEMAE O KHIZ, FEE
DOHFENHBL LIS AIE, T CICRBRINTH LD, YT HHBMEFICEHREIND,

B, AIEEG A BINT HEICEE TN & A E LT, BINL 72 W a1 23 BEAF O 3l
FH L a— FIEDON— AR RESERD XD RGE . JIEGIOY A XBRIERI D55
RITHFGCE T, ©LABENMET T2 AREEORER S 5,

5.1.2. HIREHIEAEDE LB X T ITHREBM
BEREHXEDAT— R, ZRETERIVITRLELDOPHNLND ZLREhoT,
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LiL, A% O a— REREZFIAT 2560 TH5THA S, b L, FIATL=2—
NRR &K 1-1 O — NER & DM ORISR R ThiuX, m#HFOxHaER A2 ER L T
&, BATO VAT AT AT S T2 BITHHIERIC L 52— REHAZIT 2L LV, Lo

L. 2B LWEAITIE, FIET 2 2lsEE) 4 %%ﬁﬁﬁézgwbé

ZOEEE, FHOIEEFINLE T, ZREART DD, EFOOIZEHINR
&é&ﬁkim@%:&ﬁ%#&ﬁéo%LEM@Hwk$m#9&wiﬁi£<&w%
BIEFTZICIEMAE T DR ERH Y ZODO NT LR 0D, W o Tz AR X
FHINHETEIE, ThEIER L L CAERT2ERTEEEESNTBY . 55 Th
% (K 51128 WTC, BEFOIMEFFINZETH 0GB 2T W),

BRI AR S NI FIFR B R A BEFEO b O L EBE 3551k, BREA T, ZLEX
ZATO Lin7av, BUTO VAT MIHBMEOR S S 2B L, FEITRIC MRS 2 f5E L7
KTEWEricLered, FIHT2IEGO7 7 A VA EFEEL TWD, LTeR->T,
BRI T 2 EBI O 7 7 A ZBITD 7 7 A V4 Z T TRIHT 5,

L, ZOHETEBHREICRT D7D, BUE, AT LEAE A i AR O
ﬂﬁ%@%%mL\%®$#%@ﬂ?%éi5ﬂ&§¢f%éoVX?A&W%@%EE
IZ. Version8.1 (CRAR) IZBWTH, BEEDLE. TSSM] & [ISCOJ DOHANFEIRII
L0 (K518, Flz2iX, TSSM (95 k) | TSSM (15 42hK) ) [ISCO-88) ISCO-
08) DEHICHEEFEEFR AL, F= v 7 BT ONiERZ4EmT 52t 2 AL
TW5,

Z U, E%:~?4y7@@’%nf%ﬁ%@:&ﬁwzékw\&K@ﬁ%:~?
S 7RI B T 58GE S TEL TV D,

5.2. VVY—FZRDE#HAZE (IL—ILR—XFE)

HHEIZFIZZNE TIIHBL Lo TfERN B LisGE, BEFEO Y Y — 7 ATIIFEL
IRNTZ . ZOFEDR S OEMRATEN SR, wm%ﬂ B2 FMEREE L [FRRIC,
M ED7OIZIE, V= A _X—=ZAFEICBIT LYY —T AbEERF, L T RERDH
Do

KU AT MIZNZITT DL FFITIIH A TWRWZD, FIEETIT I LERH D
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7. [EIRRBEIERE S - AT — 1

7.1 ERREEEZESE (ISIC)

A Agriculture, hunting and forestry
1 Agriculture, hunting and related service activities
2 Forestry, logging and related service activities
B Fishing
Fishing, operation of fish hatcheries and fish farms; service activities incidental to
fishing
C Mining and quarrying
10 Mining of coal and lignite; extraction of peat
Extraction of crude petroleum and natural gas; service activities incidental to oil
and gas extraction excluding surveying
12 Mining of uranium and thorium ores
13 Mining of metal ores
14 Other mining and quarrying
D Manufacturing
15 Manufacture of food products and beverages
16 Manufacture of tobacco products
17 Manufacture of textiles
18 Manufacture of wearing apparel; dressing and dyeing of fur
Tanning and dressing of leather; manufacture of luggage, handbags, saddlery,
harness and footwear
Manufacture of wood and of products of wood and cork, except furniture;
manufacture of articles of straw and plaiting materials
21 Manufacture of paper and paper products
22 Publishing, printing and reproduction of recorded media
23 Manufacture of coke, refined petroleum products and nuclear fuel
24 Manufacture of chemicals and chemical products
25 Manufacture of rubber and plastics products
26 Manufacture of other non-metallic mineral products
27 Manufacture of basic metals
28 Manufacture of fabricated metal products, except machinery and equipment
29 Manufacture of machinery and equipment n.e.c.
30 Manufacture of office, accounting and computing machinery
31 Manufacture of electrical machinery and apparatus n.e.c.
32 Manufacture of radio, television and communication equipment and apparatus
33 Manufacture of medical, precision and optical instruments, watches and clocks
34 Manufacture of motor vehicles, trailers and semi-trailers
35 Manufacture of other transport equipment
36 Manufacture of furniture; manufacturing n.e.c.
37 Recycling
E Electricity, gas and water supply
40 Electricity, gas, steam and hot water supply
41 Collection, purification and distribution of water
F Construction
45 Construction
Wholesale and retail trade; repair of motor vehicles, motorcycles and
personal and household goods
.~ Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of
automotive fuel
51 Wholesale trade and commission trade, except of motor vehicles and motorcycles
Retail trade, except of motor vehicles and motorcycles; repair of personal and
household goods
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Hotels and restaurants
55 Hotels and restaurants
Transport, storage and communications
60 Land transport; transport via pipelines
61 Water transport
62 Air transport
63 Supporting and auxiliary transport activities; activities of travel agencies
64 Post and telecommunications
Financial intermediation
65 Financial intermediation, except insurance and pension funding
66 Insurance and pension funding, except compulsory social security
67 Activities auxiliary to financial intermediation
Real estate, renting and business activities
70 Real estate activities
Renting of machinery and equipment without operator and of personal and
household goods
72 Computer and related activities
73 Research and development
74 Other business activities
Public administration and defence; compulsory social security
75 Public administration and defense; compulsory social security
Education
80 Education
Health and social work
85 Health and social work
Other community, social and personal service activities
90 Sewage and refuse disposal, sanitation and similar activities
91 Activities of membership organizations n.e.c.
92 Recreational, cultural and sporting activities
93 Other service activities
Activities of private households as employers and undifferentiated
production activities of private households
95 Private households with employed persons
Extraterritorial organizations and bodies
99 Extra-territorial organizations and bodies
100 Agriculture, hunting and forestry
200 Fishing
300 Mining and quarrying
400 Manufacturing
500 Electricity, gas and water supply
600 Construction
Wholesale and retail trade; repair of motor Vehicles, motorcycles and personal and
household goods
800 Hotels and restaurants
900 Transport, storage and communications
1000 Financial intermediation
1100 Real estate, renting and business activities
1200 Public administration and defence; compulsory social security
1300 Education
1400 Health and social work
1500 Other community, social and personal service activities
1600 Private households with employed persons
1700 Extra-territorial organizations and bodies

% 13



7.2 ERREREERESE (1SCO0-88)

1 LEGISLATORS, SENIOR OFFICIALS AND MANAGERS
11 Legislators and senior officials
111 Legislators

1110

Legislators

112 Senior government officials

1120

Senior government officials

113 Traditional chiefs and heads of villages

1130

Traditional chiefs and heads of villages

114 Senior officials of special-interest organisations

1141
1142
1143

Senior officials of political party organisations
Senior officials of employers', workers' and other economic-interest organisations
Senior officials of humanitarian and other special-interest organisations

12 Corporate managers
121 Directors and chief executives

1210

Directors and chief executives

122 Production and operations department managers

1221
1222
1223
1224
1225
1226
1227
1228
1229

Production and operations department managers in agriculture, hunting, forestry and fishing
Production and operations department managers in manufacturing

Production and operations department managers in construction

Production and operations department managers in wholesale and retail trade

Production and operations department managers in restaurants and hotels

Production and operations department managers in transport, storage and communications
Production and operations department managers in business services enterprises

Production and operations department managers in personal care, cleaning and related services
Production and operations department managers not elsewhere classified

123 Other department managers

1231
1232
1233
1234
1235
1236
1237
1239
1240

Finance and administration department managers
Personnel and industrial relations department managers
Sales and marketing department managers

Adpvertising and public relations department managers
Supply and distribution department managers
Computing services department managers

Research and development department managers

Other department managers not elsewhere classified
Office managers

13 General managers

131

1311
1312
1313
1314
1315
1316
1317
1318
1319

General managers

General managers in agriculture, hunting, forestry and fishing
General managers in manufacturing

General managers in construction

General managers in wholesale and retail trade

General managers of restaurants and hotels

General managers in transport, storage and communications
General managers in business services enterprises

General managers in personal care, cleaning and related services
General managers not elsewhere classifie

2 PROFESSIONALS

21 Physical,

mathematical and engineering science professionals

211 Physicists, chemists and related professionals

2111
2112
2113
2114

Physicists and astronomers
Meteorologists

Chemists

Geologists and geophysicists

212 Mathematicians, statisticians and related professionals

2121
2122

Mathematicians and related professionals
Statisticians

213 Computing professionals

% 14



2131 Computer systems designers, analysts and programmers
2132 Computer programmers
2139 Computing professionals not elsewhere classified
214 Architects, engineers and related professionals
2141 Architects, town and traffic planners
2142 Civil engineers
2143 Electrical engineers
2144 Electronics and telecommunications engineers
2145 Mechanical engineers
2146 Chemical engineers
2147 Mining engineers, metallurgists and related professionals
2148 Cartographers and surveyors
2149 Architects, engineers and related professionals not elsewhere classified
22 Life science and health professionals
221 Life science professionals
2211 Biologists, botanists, zoologists and related professionals
2212 Pharmacologists, pathologists and related professionals
2213 Agronomists and related professionals
222 Health professionals (except nursing)
2221 Medical doctors
2222 Dentists
2223 Veterinarians
2224 Pharmacists
2229 Health professionals (except nursing) not elsewhere classified
223 Nursing and midwifery professionals
2230 Nursing and midwifery professionals
23 Teaching professionals
2300 Teaching professionals (n.f.s.)
231 College, university and higher education teaching professionals
2310 College, university and higher education teaching professionals
232 Secondary education teaching professionals
2320 Secondary education teaching professionals
2321 Secondary education teaching professionals in cram school
233 Primary and pre-primary education teaching professionals
2331 Primary education teaching professionals
2332 Pre-primary education teaching professionals
234 Special education teaching professionals
2340 Special education teaching professionals
235 Other teaching professionals
2351 Education methods specialists
2352 School inspectors
2359 Other teaching professionals not elsewhere classified
24 Other professionals
241 Basiness professionals
2411 Accountants
2412 Personnel and careers professionals
2419 Business professionals not elsewhere classified
242 Legal professionals
2421 Lawyers
2422 Judges
2429 Legal professionals not elswhere classified
243 Archivists, librarians and related information professionals
2431 Archivists and curators
2432 Librarians and related information professionals
244 Social science and related professionals
2441 Economists
2442 Sociologists, anthropologists and related professionals
2443 Philosophers, historians and political scientists
2444 Philologists, translators and interpreters
2445 Psychologists
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2446

Social work professionals

245 Writers and creative or performing artists

2451
2452
2453
2454
2455

Authors, journalists and other writers
Sculptors, painters and related artists
Composers, musicians and singers
Choreographers and dancers

Film, stage and related actors and directors

246 Religious professionals

2460

Religious professionals

3 TECHNICIANS AND ASSOCIATE PROFESSIONALS

31 Physical and engineering science associate professionals
311 Physical and engineering science technicians

3111
3112
3113
3114
3115
3116
3117
3118
3119

Chemical and physical science technicians

Civil engineering technicians

Electrical engineering technicians

Electronics and telecommunications engineering technicians
Mechanical engineering technicians

Chemical engineering technicians

Mining and metallurgical technicians

Draughtspersons

Physical and engineering science technicians not elsewhere classified

312 Computer associate professionals

3121
3122
3123

Computer assistants
Computer equipment operators
Industrial robot controllers

313 Optical and electronic equipment operators

3131
3132
3133
3139

Photographers and image and sound recording equipment operators
Broadcasting and telecommunications equipment operators
Medical equipment operators

Optical and electronic equipment operators not elsewhere classified

314 Ship and aircraft controllers and technicians

3141
3142
3143
3144
3145

Ships' engineers

Ships' deck officers and pilots

Aircraft pilots and related associate professionals
Air traffic controllers

Air traffic safety technicians

315 Safety and quality inspectors

3151
3152

Building and fire inspectors
Safety, health and quality inspectors

32 Life science and health associate professionals
321 Life science technicians and related associate professional

3211
3212
3213

Life science technicians
Agronomy and forestry technicians
Farming and forestry advisers

322 Modern health associate professionals (except nursing)

3221
3222
3223
3224
3225
3226
3227
3228
3229

Medical assistants

Sanitarians

Dieticians and nutritionists

Optometrists and opticians

Dental assistants

Physiotherapists and related associate professionals

Veterinary assistants

Pharmaceutical assistants

Modern health associate professionals (except nursing) not elsewhere classified

323 Nursing and midwifery associate professionals

3231
3232

Nursing associate professionals
Midwifery associate professionals

324 Traditional medicine practitioners and faith healers

3241
3242

Traditional medicine practitioners
Faith healers
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—100—

33 Teaching associate professionals
331 Primary education teaching associate professionals
3310 Primary education teaching associate professionals
332 Pre-primary education teaching associate professionals
3320 Pre-primary education teaching associate professionals
333 Special education teaching associate professionals
3330 Special education teaching associate professionals
334 Other teaching associate professionals
3340 Other teaching associate professionals
3341 Other teaching associate professionals of educational subjects
34 Other associate professionals
341 Finance and sales associate professionals
3411 Securities and finance dealers and brokers
3412 Insurance representatives
3413 Estate agents
3414 Travel consultants and organisers
3415 Technical and commercial sales representatives
3416 Buyers
3417 Appraisers, valuers and auctioneers
3418 Bank representatives *
3419 Finance and sales associate professionals not elsewhere classified
342 Business services agents and trade brokers
3421 Trade brokers
3422 Clearing and forwarding agents
3423 Employment agents and labour contractors
3429 Business services agents and trade brokers not elsewhere classified
343 Administrative associate professionals
3431 Administrative secretaries and related associate professionals
3432 Legal and related business associate professionals
3433 Bookkeepers
3434 Statistical, mathematical and related associate professionals
3439 Administrative associate professionals not elsewhere classified
344 Customs, tax and related government associate professionals
3441 Customs and border inspectors
3442 Government tax and excise officials
3443 Government social benefits officials
3444 Government licensing officials
3449 Customs, tax and related government associate professionals not elsewhere classified
345 Police inspectors and detectives
3450 Police inspectors and detectives
346 Social work associate professionals
3460 Social work associate professionals
347 Artistic, entertainment and sports associate professionals
3471 Decorators and commercial designers
3472 Radio, television and other announcers
3473 Street, night-club and related musicians, singers and dancers
3474 Clowns, magicians, acrobats and related associate professionals
3475 Athletes, sports persons and related associate professionals
348 Religious associate professionals
3480 Religious associate professionals

4 CLERKS
41 Office clerks
411 Secretaries and keyboard-operating clerks
4100 Office clerks (n.f.s.)
4111 Stenographers and typists
4112 Word-processor and related operators
4113 Data entry operators
4114 Calculating-machine operators
4115 Secretaries
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412 Numerical clerks
4121 Accounting and book-keeping clerks
4122 Statistical and finance clerks

413 Material-recording and transport clerks
4131 Stock clerks
4132 Production clerks
4133 Transport clerks

414 Library, mail and related clerks
4141 Library and filing clerks
4142 Mail carriers and sorting clerks
4143 Coding, proof-reading and related clerks
4144 Scribes and related workers

419 Other office clerks
4190 Other office clerks

42 Customer services clerks

421 Cashiers, tellers and related clerks
4211 Cashiers and ticket clerks
4212 Tellers and other counter clerks
4213 Bookmakers and croupiers
4214 Pawnbrokers and money-lenders
4215 Debt-collectors and related workers

422 Client information clerks
4221 Travel agency and related clerks
4222 Receptionists and information clerks
4223 Telephone switchboard operators

5 SERVICE WORKERS AND SHOP AND MARKET SALES WORKERS

51 Personal and protective services workers
511 Travel attendants and related workers
5111 Travel attendants and travel stewards
5112 Transport conductors
5113 Travel guides
512 Housekeeping and restaurant services workers
5121 Housekeepers and related workers
5122 Cooks
5123 Waiters, waitresses and bartenders
513 Personal care and related workers
5131 Child-care workers
5132 Institution-based personal care workers
5133 Home-based personal care workers
5139 Personal care and related workers not elsewhere classified
514 Other personal services workers
5141 Hairdressers, barbers, beauticians and related workers
5142 Companions and valets
5143 Undertakers and embalmers
5149 Other personal services workers not elsewhere classified
515 Astrologers, fortune-tellers and related workers
5151 Astrologers and related workers
5152 Fortune-tellers, palmists and related workers
516 Protective services workers
5161 Fire-fighters
5162 Police officers
5163 Prison guards
5164 Self-defense force personnel *
5169 Protective services workers not elsewhere classified
52 Models, salespersons and demonstrators
521 Fashion and other models
5210 Fashion and other models
522 Shop, stall and market salespersons and demonstrators
5220 Shop, stall and market salespersons and demonstrators
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523 Stall and market salespersons

5230 Stall and market salespersons
524 Insurance Salespersons

5240 Insurance Salespersons *

6 SKILLED AGRICULTURAL AND FISHERY WORKERS

61 Skilled agricultural and fishery workers
611 Market gardeners and crop growers
6110 Market gardeners and crop growers (n.f.s.)
6111 Field crop and vegetable growers
6112 Tree and shurb crop growers
6113 Gardeners, horticultural and nursery growers
6114 Mixed-crop growers
612 Market-oriented animal producers and related workers
6121 Dairy and livestock producers
6122 Poultry producers
6123 Apiarists and sericulturists
6124 Mixed-animal producers
6129 Market-oriented animal producers and related workers not elsewhere classified
613 Market-oriented crop and animal producers
6130 Market-oriented crop and animal producers
614 Forestry and related workers
6141 Forestry workers and loggers
6142 Charcoal burners and related workers
615 Fishery workers, hunters and trappers
6151 Aquatic life cultivation workers
6152 Inland and coastal waters fishery workers
6153 Deep-sea fishery workers
6154 Hunters and trappers
62 Subsistence agricultural and fishery workers
621 Subsistence agricultural and fishery workers
6210 Subsistence agricultural and fishery workers

7 CRAFT AND RELATED TRADES WORKERS

71 Extraction and building trades workers

711 Miners, shotfirers, stone cutters and carvers
7111 Miners and quarry workers
7112 Shotfirers and blasters
7113 Stone splitters, cutters and carvers

712 Building frame and related trades workers
7121 Builders, traditional materials
7122 Bricklayers and stonemasons
7123 Concrete placers, concrete finishers and related workers
7124 Carpenters and joiners
7129 Building frame and related trades workers not elsewhere classified

713 Building finishers and related trades workers
7131 Roofers
7132 Floor layers and tile setters
7133 Plasterers
7134 Insulation workers
7135 Glaziers
7136 Plumbers and pipe fitters
7137 Building and related electricians
7139 Building finisher (n.e.c.)

714 Painters, building structure cleaners and related trades workers
7141 Painters and related workers
7142 Varnishers and related painters
7143 Building structure cleaners

72 Metal, machinery and related trades workers

721 Metal moulders, welders, sheet-metal workers, structural-metal preparers, and related trades workers

7211 Metal moulders and coremakers
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7435 Textile, leather and related pattern-makers and cutters
7436 Sewers, embroiderers and related workers
7437 Upholsterers and related workers
744 Pelt, leather and shoemaking trades workers
7441 Pelt dressers, tanners and fellmongers
7442 Shoe-makers and related workers
7499 Other craft & related trades workers (n.e.c.)
7510 Non-farm Manual Foremen and Supervisors (n.f.s.)

8 PLANT AND MACHINE OPERATORS AND ASSEMBLERS

8000 Plant and machine operators and assemblers (n.f.s.)
81 Stationary plant and related operators
811 Mining and mineral-processing-plant operators
8111 Mining plant operators
8112 Mineral-ore and stone-processing-plant operators
8113 Well drillers and borers and related workers
812 Metal-processing plant operators
8121 Ore and metal furnace operators
8122 Metal melters, casters and rolling-mill operators
8123 Metal heat-treating-plant operators
8124 Metal drawers and extruders
813 Glass, ceramics and related plant operators
8131 Glass and ceramics kiln and related machine operators
8139 Glass, ceramics and related plant operators not elsewhere classified
814 Wood-processing- and papermaking-plant operators
8141 Wood-processing-plant operators
8142 Paper-pulp plant operators
8143 Papermaking-plant operators
815 Chemical-processing-plant operators
8151 Crushing-, grinding- and chemical-mixing-machinery operators
8152 Chemical-heat-treating-plant operators
8153 Chemical-filtering- and separating-equipment operators
8154 Chemical-still and reactor operators (except petroleum and natural gas)
8155 Petroleum- and natural-gas-refining-plant operators
8159 Chemical-processing-plant operators not elsewhere classified
816 Power-production and related plant operators
8161 Power-production plant operators
8162 Steam-engine and boiler operators
8163 Incinerator, water-treatment and related plant operators
817 Automated-assembly-line and industrial-robot operators
8171 Automated-assembly-line operators
8172 Industrial-robot operators
82 Machine operators and assemblers
821 Metal- and mineral-products machine operators
8211 Machine-tool operators
8212 Cement and other mineral products machine operators
822 Chemical-products machine operators
8221 Pharmaceutical-and toiletry-products machine operators
8222 Ammunition- and explosive-products machine operators
8223 Metal finishing-, plating- and coating-machine operators
8224 Photographic-products machine operators
8229 Chemical-products machine operators not elsewhere classified
823 Rubber- and plastic-products machine operators
8231 Rubber-products machine operators
8232 Plastic-products machine operators
824 Wood-products machine operators
8240 Wood-products machine operators
825 Printing-, binding- and paper-products machine operators
8251 Printing-machine operators
8252 Book-binding-machine operators
8253 Paper-products machine operators
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826 Textile-, fur- and leather-products machine operators
8261 Fibre-preparing-, spinning- and winding-machine operators
8262 Weaving- and knitting-machine operators
8263 Sewing-machine operators
8264 Bleaching-, dyeing- and cleaning-machine operators
8265 Fur- and leather-preparing-machine operators
8266 Shoemaking- and related machine operators
8269 Textile-, fur- and leather-products machine operators not elsewhere classified
827 Food and related products machine operators
8270 Food and related products machine operators (n.f.s.)
8271 Meat- and fish-processing-machine operators
8272 Dairy-products machine operators
8273 Grain- and spice-milling-machine operators
8274 Baked-goods, cereal- and chocolate-products machine operators
8275 Fruit-, vegetable- and nut-processing-machine operators
8276 Sugar production machine operators
8277 Tea-, coffee- and cocoa-processing-machine operators
8278 Brewers, wine and other beverage machine operators
8279 Tobacco production machine operators
828 Assemblers
8281 Mechanical-machinery assemblers
8282 Electrical-equipment assemblers
8283 Electronic-equipment assemblers
8284 Metal-, rubber- and plastic-products assemblers
8285 Wood and related products assemblers
8286 Paperboard, textile and related products assemblers
8287 Composite products assemblers
829 Other machine operators and assemblers
8290 Other machine operators and assemblers
83 Drivers and mobile-plant operators
831 Locomotive-engine drivers and related workers
8311 Locomotive-engine drivers
8312 Railway brakers, signallers and shunters
832 Motor-vehicle drivers
8321 Motor-cycle drivers
8322 Car, taxi and van drivers
8323 Bus and tram drivers
8324 Heavy truck and lorry drivers
833 Agricultural and other mobile plant operators
8330 Agricultural and other mobile plant operators (n.f.s.)
8331 Motorised farm and forestry plant operators
8332 Earth-moving and related plant operators
8333 Crane, hoist and related plant operators
8334 Lifting-truck operators
834 Ships' deck crews and related workers
8340 Ships' deck crews and related workers

9 ELEMENTARY OCCUPATIONS

9000 Elementary occupations (n.f.s.)
91 Sales and services elementary occupations
911 Street vendors and related workers
9111 Street food vendors
9112 Street vendors, non-food products
9113 Door-to-door salespersons
9114 Salesperson Via Telecommunication
912 Shoe cleaning and other street services elementary occupations
9120 Shoe cleaning and other street services elementary occupations
913 Domestic and related helpers, cleaners and launderers
9131 Domestic helpers and cleaners
9132 Helpers and cleaners in offices, hotels and other establishments
9133 Hand-launderers and pressers
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914 Building caretakers, window and related cleaners
9141 Building caretakers
9142 Vehicle, window and related cleaners
915 Messengers, porters, doorkeepers and related workers
9151 Messengers, package and luggage porters and deliverers
9152 Doorkeepers, watchpersons and related workers
9153 Vending-machine money collectors, meter readers and related workers
916 Garbage collectors and related labourers
9161 Garbage collectors
9162 Sweepers and related labourers
92 Agricultural, fishery and related labourers
921 Agricultural, fishery and related labourers
9211 Farm-hands and labourers
9212 Forestry labourers
9213 Fishery, hunting and trapping labourers
93 Labourers in mining, construction, manufacturing and transport
931 Mining and construction labourers
9311 Mining and quarrying labourers
9312 Construction and maintenance labourers: roads, dams and similar constructions
9313 Building construction labourers
932 Manufacturing labourers
9321 Assembling labourers
9322 Hand packers and other manufacuturing labourers
933 Transport labourers and freight handlers
9331 Hand or pedal vehicle drivers
9332 Drivers of animal-drawn vehicles and machinery
9333 Freight handlers

0 ARMED FORCES

01 Armed forces
010 Armed forces
0100 Armed forces

—105—
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8. ISIC,ISCO Dd—F 1 > %7 « A R

2005 4= SSM HAFE T, Bk, BRE. L -

B, BOEEIRO T RTITDNT, SSM M, B

SMEICIMA T, EFREEREREESE (SIC) . EFREErER /5 (ISCO) 21— R L /=,

1. ISIC Ok

(1 ISIC &
ISIC (International Standard Industrial Classification of all economic activities) V. United Nations 123
WTTERL S N E TR T, TR T OAEEMRAES) (economic productive activity) %3587 2 &
EZEMEL TN, 1948 FITIZ U TR S Nz (T EMRGET E N, BIEDHS 3 BEThR (ISIC Rev3)

8.1 EIPREMEERENME (ISIC)

3 REOEESBEOET IV EIR> Thb,

(2)  ISIC 23— RO#g

ISIC I— RiZ. DEOFEMEN 4 BRI M TWD, —HFBRKE0HEIET IV T 7 Xy N THERE
NTWD (KO . KITHIIDO LIV O5EIE 2 IO T ToEasng Q MindE) ., BEiClinrnL
NNVOPFII3IHEETIERSIN G, Bl WLNVOM T 4 i FIcE > TEREN
5 @M. 114 ISICO— ROKSEERTH D, 2B, TIVT7 7 Xy MIBLFD XD 78Iz

ZH L7z,
#1 ISICad—F

KB a—F %k 5y8 (FUAHE)
A 100 Agriculture, hunting and forestry RS
B 200 Fishing M
C 300 Mining and quarrying BB A
D 400 Manufacturing Rk
E 500 Electricity, gas and water supply B TALFEKFE
F 600 Construction e
G 700 Wholesale and retail trade; repair of motor Vehicles, HIFEZE, /N, HEhE-

motorcycles and personal and household goods INAT - ZENERE
H 800 Hotels and restaurants IRT LU ARNT
I 900 Transport, storage and communications - R - S
J 1000 Financial intermediation Gl TIE S
K 1100 Real estate, renting and business activities TEIPER - B
L 1200 Pubhf: administration and defense; compulsory social T T OIS (H- i)

security
M 1300 Education BE
N 1400 Health and social work [EN RS aed

. . . .. fio=ERa=T 0 fh2iE

0 1500 Other community, social and personal service activities O A b 22
p 1600 Private households with employed persons Kt —E R
Q 1700 Extra-territorial organizations and bodies InyMEERE
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2. aA—F4 2T b=

(1) — )7l

ZIEID %3~74/7W%Tm FIZ 2K EER WS, L LED5, ISIC @ 2 #ii73 % & ISSM
FERAE] 1T, BT LBRIGEL TV ADIT TIdA, FZIE ISIC2 i3 TIE 155 Hotels and
restaurants | :ci TSSM FES ) @ (93 BRASE] SRTIVE (SSM EXTETIE 117 TOfY
—F ) WEEND, FIT. SIC & [SSM RN G S 220il, ISIC I— RE 2 /T
1372<. 3 HHHWIE 4 Hia— REAVWSEEEHS. FAE. RO THNZL, 55 Hotels and
restaurants) % 3 HiMSIZE TRISHME L. THREESE] 72513, 1SIC3 Hi/3480 1552 Restaurants, bars and
canteens) Z HVY, [FRTIVE] 72513, 1551 Hotels; camping sites and other provision of short-stay
accommodation] ZHW\15,

) R S
CEBOEENREINTVWAEG
1. FELREENELSNOMNBEEITE. FEBEEDOSLZI—,
2. TEEEE) WEFINE BEEEEK.
ElzE 179 AFy 78R OBEEER] 725X, 125 Manufacture of rubber and plastics

products].
3. (FE2DOL—IVTHHRESRBVES) BROICEEERESNTNEHDERLT D

3. FFO—REZFQOI—RBHITONWT
- BApESE. - - 1804 Tutorial School ]
MEARERE | 17BE LTI, 2005 4F SSM EERAA THA L T A EESE (KSIO) EDISZHREL .
Fro— REERLTZ.
. %éti%af% - 1805 School lunch/
Zepsiotr | 7RI T3, PSSM BESEAM4ED & KSIC, M5 & DN alfEL /22 K21 a— R%&
WWLLO

4. 2HBE D BHERMBEER WS —AIXDNT
SEIOFEET—T 4 27Tl B 2HMEERNTNSAN ISIC O 2 e ISSM R
IS LN —ZC DWW T, K 0fIARSEEA Nz, FEIEL NORAD Th S,
(1 [22 Publishing, printing and reproduction of recorded media
IS S HRRCENNIRTEL TV B 2 3R EEfER L7z,
+ 221 Publishing
- 222 Printing and service activities related to printing
+ 223 Reproduction of recorded media
) I35 Manufacture of other transport equipment |
35 O BE SEEA S 120, FOMY—E AT H A BHEEETITT.
+ 35 Manufacture of other transport equipment - * * % D fi i At RE BE
+ 351 Building and repairing of ships- - * #fifi D i 3 L OMEH!
(3) 50 Sale, maintenance and repair of motor vehicles and motorcycles; retail sale of automotive fuel]
i 7E SMEEENRIEL TW A 728 3 Mz niz.
+ 501 Sale of motor vehicles- - * {72
+ 502 Maintenance and repair of motor vehicles- * - /. [E34
» 503 Sale of motor vehicle parts and accessories " * * IR 72
- 504 Sale, maintenance and repair of motorcycle and related parts and accessories* - - Hi /., 21
- 505 Retail sale of automotive fuel - * - {05
(4) 52 Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods

50 DTN SAEEEMA B -6, F DT —E AT H 2 HIEMEEIT T,
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* 52 Retail trade, except of motor vehicles and motorcycles; repair of personal and household goods - -

* 526 Repair of personal and household goods* - - (&3
(5) ['55 Hotels and restaurants |
BT - IREEZE S REZEMMNBIE L TWA =8 3 fiEE vz,
* 551 Hotels; camping sites and other provision of short-stay accommodation* - - "7 )1, F§¢fE
* 552 Restaurants, bars and canteens - - * X &
(6) ['64 Post and telecommunications |
64 DEAFFEDOPICHEHED AL D, TNLHE 4HDEIZI DT,
* 64 Post and telecommunications - * - #{{# 3
* 6412 Courier activities other than national post activities - - - B 2353 & [k < 2H1 %
(7) [72 Computer and related activities |
ROFIHEHRUH E A Ea—F AT F U ANAB D, BEEY—E X E01T7,
* 72 Computer and related activities* - - 1> E 2 — Y B#H, F— ¥ BEFHE
* 725 Maintenance and repair of office, accounting and computing machinery- - - {E 3 3
(8) [74 Other business activities |

-l

T4 OHIZED R AY—E X LEHE, 2%, LEEBNRA-> TWADT, N5 &N,

* 74 Other business activities* - - £ 2% A H—E 2
* 7411 Legal activities - - 7R ERS
* 7412 Accounting, book-keeping and auditing activities; tax consultancy * - R af ¥57%
* 743 Advertising
9) ['80 Education|
HEEENSR, ERARESELE HFa—R).
* 80 Education- * - #H
* 804 Tutorial school - - - %, AZERE ¥
* 805 School lunch* * - FAGE
(10) I'85 Health and social work
EFE. REE BHEEBN S, 130 - R - HAE. BEZHELZ.
* 85 Health and social work - « * [, a4k, {R4E
* 8519 Other human health activities * 130 * & - HAE
* 8520 Veterinary activities - - - BK[E
auv 192 Recreational, cultural and sporting activities ]

RIBIFER, Y AAT 47, HELE - BYENRLEL TWB 0, 3 EE L.

* 921 Motion picture, radio, television, and other entertainment activities* - - BEE, 24, FL .

* 922 News agency activities* * - ], HiE
* 923 Library, archives, museums and other cultural activities- « - X ZEE. 1HWEE. EiE
* 924 Sporting and other recreational activities* - - AR —"", B, EIRDFK
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8.2 EIRXEMEREE (1SCO-88)

1. ISCO-88 DAk
(1) ISCO-88 &1
ISCO (International Standard Classification of Occupation) & IXEIBRF7EERE (ILO) AMERL L 72IiZEr
T, SEOBEMMEOET IV EROTND

(2)  ISCO-88 DMEZHI T L — LT —7

1 EADE=T Tjob) (=a set of tasks and duties executed) 27043 %,

2 AFINLAN)) (=8F - BEER) (TR TRIPENER D,
HOMENR-THYATRPEHETOOILEEING [AF))] 2EBET S,
(AR T 2HEHEMOZF N OBENRETERELZW)

3 X a T IVEBOBEEAFIL L)V DEMT, TREED o HERERE] 2 TRBIT 5.
FUAFIL AL 2 ThH, KOHE 7T TFEE - BARZATIL] THO. K8 I T

WRIRIE - RV ATV, &35,

%1 ISCO-88 DADIHEZDAFIL L)L, 5

AN RAAB AEMLALEANE PHE ASE
Legislators, senior official .
1 ancgilinz:aze:: oromes "’é‘f@ﬂﬁk - 3 8 33
2  Professionals ) =425 4 4 18 55
3 Jechmicbne endassociate  gfij - EHPI, 3 4 21 73
4  Clerks B 2 2 7 23
Servi rke d sh > \ == g
B i market sales workers 7€ AHi- BRI 2 2 9 23
6 paedegoutualand  mpm R 2 2 6 17
7 Crtandrebiedtede ooy (FER-BAR) 2 4 16 70
g Dlantand machine operators 7 — 71 (it R+ 471 2 3 20 70
9 Elementary occupations RoaF N (F-BEEz) 1 3 10 25
0 Armed force FA - 1 1 1

ED O RO GEERD) RS0 (FEN) BAFINLUNTE ST .
2 KO0 (EAN) BHATRINEOEANZOAIZES,

22 AFIN LA EAEOLIE

AE LA FEX
4 KREUEE)ZEZD L
3 BAR-BEFREE
2 hE-EREELL
1 INEREZEULE

(3)  1SCO - RO
ISCO I— RF 4K H8->THD,
VHEASA L 2 KT TR, 3MTEIETTH M, 4 Tt Rd.
iz, KRT. (carpenters) (.
KIr¥ 7 (Craft and related trade workers)
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—HiK54H 71 (Extraction and building trade workers)
—H13%8 712 (Building frame and related trade workers)
—/N3¥E 7124 (Carpenters and joiner)

ElEHE BRI REZHTIEDHHIEMTES,

Kz 2 BUBROEFOEKREL T, o) & T9) Aieheh
O=n.fs. (=not further specified) = [ZHFLLEFEL WM TE /R0
9=n.e.c. (=notelsewhere classified) = [ZFDMIZEHF LN/ BT 5,
% : [2300) (Teaching professionals, n.f.s.) 72 EMNH 5,

LTHEORNEFELT THE] LOH#I N, NEROHE 12331) 72O0. FEeEaBROHE
(23201 72O ZEXBT 2 HEHEAZNEG. H5358HD 23 (Teaching Professionals) 12 nfs &L
TO00ZMATz 123000 WD I— REMERTDHIEHTES,

ZHUTEK D, Fra— MERZERREICT D ZENTE S,

2. —MWBRa—F 42T - =
(1) ISCO-88 A—RT7 w7 D)—)L&D
- $ili#  (technicians)  —HAMIZ 3000 HEHRICI— RT3
CEREOHEIZIONT
Wl 175 2F v 7 BBOKE], [BRAOLEHEOEE - Al 2L)
R E AR CH R ERINETF I N TSN EHRT B{EF
— [3152] (Safety, health and quality inspectors) 12— R§ %
TAT =Ty H—E LU THEBMIZEREL TWARZT>&EETHICO—R
- 5% (coaching) DHET. HHETHEBONRICH> Ta—R
- BRI D S HFEIL £ OEMITE U 552000 FH)TT 5
FREUBAAEEDB L TWBEAE. TOHELICEGbEREEELTa—R
Bl TRZFTHIZE, BEO#HE 2ol

— [2310] (College, university and higher education teaching professionals)

Q@ a—F4FH0a—-REE

- BE[EIZT (99999) EO—RL. /MEFRRER 00 EJ3—FRd3
BEEITRNTIZN AN, {1]H BN RIEN s WAL THEREE ).
—H. RIRND BN ON SN R ENSETELRWES [ REE)

3) MEHRE] OB NTDNT
LLFOO~QDEICERL Ta— RT3,
(OTHRIEATREIZ D%, QTHIINTERNEAIZ®E, EWWAETHWS)

O MtFEORE 2 HEE] © BE REEREELTODELALWEADAERT 2,
(RN T ) 7o CEHR. HDWIIIEE Loy TEEE) ETH->Td HEEONE
WEEPEEUANAOABNGENTHIUL, FONEEERLTCIO—RT5,)

QRERAAEI TEH) EHNTH-TH, EMOEEZE TAL DSt E HEE) L Tha85AIE.
G EEZTEHRE L Qb izn,

@ EHE ST RT258, THRER EFNUATIROFORERL S,

A FEEDHDVEEONEN TEAR - B - BRotd) © T g 2E0hs
(a) BN THE, MEL. WEfe, MR 203 TMeE. REMYUE 0BG
- HR 30 AR D REEAVK A R
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175101 (Non-farm Manual Foremen and Supervisors n.f.s.)
B30 ALLE D CEREAK AL b
3112 (Civil engineering technicians)
(b) ey MERE. BEEMUE £33 TR BEAYE 054
- B 30 AA 175101 (Non-farm Manual Foremen and Supervisors n.f.s.)
- B 30 ABL K [1223] (Production and operations department managers in construction)
- U [1240] (Office managers) &WHFTI— K& S
(o) BN TREHR - %EB] OBA
- KA 30 AR 1313 (General managers in construction) 1231 — R
- BB 30 AL L 1210 (Directors and chief executives)
- B YAEA 1313 (General managers in construction)

B. XD S WIIEERNED TEER] DANOSHE

(a) A TERE, BREMYE 213 THE. BEMY4E 056,
- Bt 30 ARG M13XX] (Small Enterprise General Manager in XX) % f# 5
- B 30 ALL 1 12XX: (Large Enterprise Corporate Manager in XX) % {5
- B AYVAHH 11240 (Office managers) EWHHFTI— RE[ S

(b) &MY T#EE - RE] OBE.
- KA 30 A& M3XX] (Small Enterprise General Manager in XX) % {5
- B 30 AL R 1210) (Directors and chief executives)
- BN A M13XX]J (Small Enterprise General Manager in XX)

4)  HEOMEBHEANENLHINTNWDLES
(TBRAUEDED & ZNORFE] BEDOX D IHEENENEROBRIZELNE5E
UTDOO~@DD )V —)V %, JECESLL Ta— RT3,
(@O THIEAIEERS5Q%, @THIINTERNEEII@®%, EWIIETHWS)
OFFELIY 27 TI—RT 5
fl: THRB TR LEL TTEAREZNICBED D FHEE]
— THRBEE W TLE O THMEEEER. ZOHAE TR ica—FR
QAFNLANNDENHIZI—FT 2
gl A EED, EEL old REL 20—-R75
fafEfE D =5122 (Cooks)
%31 =3223 (Dieticians and nutritionists) ~ ZZE L DOH N AF)L L ANJUATE N
Qi E (FIU > TORFERELD) BT S
Bl IBRAESED & ZFNORE] 26 TBRXAESED] ICa—R
k7 =5220 (Shop, stall and market salespersons and demonstrators)
FT4ED =7419 (Food processing & related trade workers n.e.c.)
—AFNLANIUNTEBIT 12 THELWOT, BEEEELTH419ICO—F
@LED3DTROSNBVES, BHICEOTHLLDEBET S
il M, BEES, Y17 ol TRESER) ca—R
HEH =09000 (Elementary occupations n.f.s.)
EFEEH=4121 (Accounting and book-keeping clerks)
& &2 /7=4111 (Stenographers and typists)
= AFI LAV SR T9000) Tidza <, #EEH (41210 2y E T T4111)
RIZODOIHEERHL T, RICEWTH B 5EE%EL 4121 20— FT5

3. B I—REZFOOI—REBIZIONT
(1) Ganzeboom & Treiman (1996) $B#iDH 11— K-—§
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1200~  [Large Enterprise]~ LD a— ROAFRZEI
1300~  [Small Enterprise]~ (LD 2 — R OHFITE
1240 Office managers 7 4 ADE R

7510  Non-farm Manual Foremen and Supervisors n.f.s. ¥ = 2 7 )VER OISR+
(NP ERETE )

(2)  KSCO 7 EMMBHMUIg#I— R
2321: Secondary education teaching professionals in cram school TR DZE
3341: Other teaching associate professionals of educational subjects FRBREE OUEFME
< TR (RRTpEiRIn E) DR ESFE LG STl
7139: Building finisher (n.e.c.) B P (ZOMICHETERWY
9114: Salesperson Via Telecommunication HERETZEBURTER

(3)  nfs. (TRNLEEETELRN) ks HHBI—R

2300: Teaching professionals(n.£.s.) HE (TN EETERLRWY)

4100: Office clerks(n.f.s.) HEHTOEE (N ESETERN)

6110: Market gardeners and crop growers MHATREER. EMEER (ChlEpETEA)
- TR LoBEHEHI N, BHEMORNANI NS 0BE

7410: Food processing & related trade workers(n.f.s.) BEINT B L OB EAC RS

(CNLAEDETERD)
- TREMRELE] EORBOATHENARHOEE (FEL)
8270: Food and related products machine operators(n.f.s.) B35 & OB RGBS B R 1 B
(ZNL T Ein
- TRAEE) EORBOBTHENREOEAIC (HhIEE)
8330: Agricultural and other mobile plant operators(n.f.s.) FEERZOMODBE T T > NEER
(ZNLL LT ERNY)
- TEGEER ] SO0 RR OB TEEOREEN N S 2 0NES
9000: Elementary occupations(n.f.s.) HREE (ZNBLEaETERY)
© TR TS In ENEIREATL I H R

(4)  nec (FOMITEENLN) IZXBHHFRI—R
7419: Food processing & related trade workers(n.e.c.) £ DO BN T B L OB ERIEEH
- TR R CEROREME RS &SI
7499: Other craft & related trades workers(n.e.c.) T DDA B XU ERICEE
e EMIBONSRNE ) OBGEICHH (ex. 2R EGE)

(5) BADHERBICEDESD., I— REENSVLELEKLABO

3418: Bank representatives Hrosa
5164: Self-defense force personnel HEBKE
5240: Insurance Salespersons TRBE DN E
(235 3R]
International Labour Office, 1990, International Standard Classification of Occupations: ISCO-88, International
Labour Office.

Ganzeboom H.B.G,, and D.J. Treiman, 1996, “Internationally comparable measures of occupational status for the 1988
International Standard Classification of Occupations,” Social Science Research, 25(3): 201-239.
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Automatic Occupation Coding
with Combination of Machine Learning
and Hand-Crafted Rules

KAZUKO TAKAHASHI',
HIROYA TAKAMURA?, and MANABU OKUMURA?

! KEIAI UNIVERSITY, FACULTY OF INTERNATIONAL STUDIES
2TOKYO INSTITUTE OF TECHNOLOGY,
PRECISION AND INTELLIGENCE LABORATORY

PACIFIC-ASIA KNOWLEDGE DISCOVERY AND DATA MINIG (PAKDD-05)

Abstract

* We apply a machine learning method to
an occupation coding in social surveys.
- Support Vector Machines (SVMs)
- Their combinations with hand-crafted rules

* We show that SVMs outperform the rule-
based method.

* We show that the combination of two
methods yields better accuracy.

Table of Contents
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2. Rule-Based Method

3. Machine Learning Method

3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion
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1. The Occupation Coding
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3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion

The Occupation Coding

Occupation Data - Occupation Code
- job task (open-ended)

nearly 200 categories

- industry (open-ended)

employment
job title
firm size

Example

Occupation Data

- job task to arrange the delivery vehicles
- industry load and unload of luggage

- employment 2 : Regular employee

- job title 1 : No managerial post

- firm size 8 : From 500 to 999

. B

Occupation Code 563 (a transportation clerk)
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Problem

* The task is complicated.

* The number of responses is large.

|

+ Coder’s labor is huge.

]

* The results are sometimes inconsistent.

Table of Contents

1. The Occupation Coding

2. Rule-Based Method

3. Machine Learning Method

3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion

Process

1. Extract a triplet <verb, case, noun>
from “job task” and “industry”

2. Generalize the verb to a verb class

Search for a rule that matches the
generalized triplet

Performance
of the rule-based method

(%)

JGSS- | JGSS- | JGSS-
2000 | 2001 | 2002

Total number of samples

6,848 6,448 | 6,770

Total accuracy 67.3| 65.8| 66.1

Accuracy for the label-

. 80.9, 79.7\ 79.8
assigned samples

Coders’ total accuracy 68.8 - 80.0%

Accuracy

Accuracy in this presentation :

the number of correctly-classified samples

the number of all samples

Performance
of the rule-based method

(o)

JGSS- | JGSS- | JGSS-
2000 | 2001 | 2002

Total number of samples

6,848 6,448 | 6,770

Total accuracy 67.3| 65.8| 66.1

Accuracy for the label-
assigned samples

80.9, 79.7| 79.8

Coders’ total accuracy 68.8 - 80.0%
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Problems

* We have to make a constant effort to maintain
both the rule-set and the thesaurus

* The system cannot deal with the responses

that cannot be transformed into the form of case
frames.
(We call them undetermined samples)

]

The categorization performance is not satisfactory.

Table of Contents

1. The Occupation Coding

2. Rule-Based Method

3. Machine Learning Method

3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion

Machine Learning Method (1/2)

Support Vector Machines (SVMs)
1. Create basic features from responses
- words in responses to “job task”
- words in responses to “industry”
- responses to “employment status” and
“job title”
2. Train SVMs
3. Determine occupation codes of test samples

Machine Learning Method (2/2)

one-versus-rest method to extend SVMs to
multiclass-classifier

Table of Contents

1. The Occupation Coding

2. Rule-Based Method

3. Machine Learning Method
3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments
5. Conclusion

The Combinations of SVMs
and Rule-Based Method (1/2)

1. Add new features for SVMs
- add-code
occupation codes provided by the rule-based
method
- add-rule
rules used in the rule-based method
- add-code-rule
occupation codes + rules
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The Combinations of SVMs
and Rule-Based Method (2/2)

2. Use SVMs only when the rule-based
method cannot determine a unique
occupation code

- seq (sequential applied)

Example (1/2)
the rule-based method
* add-rule
feature, ... feature, feature rulei
(basic features)
e add-code
feature, ... feature, feature , occupation
(basic features) code j

Example (2/2)
* seq
the rule-based method SVMs result
Casel 601 501— 601
Case2 undetermined (999) 501 —501
Case3 501, 502 501— 501

Table of Contents

1. The Occupation Coding

2. Rule-Based Method

3. Machine Learning Method

3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion

The purpose of Experiments

*  Experiment 1
- Compare SVMs with the rule-based method
- Investigate effective combinations of SVMs
and the rule-based methods
* Experiment 2

- Investigate the relationship between the size of
a training data set and categorization accuracy

Data set

- JGSS-2000 ( 6,848 samples)
- JGSS-2001 ( 6,448 samples)
- JGSS-2002 ( 6,770 samples)

total 20,066 samples




Basic features

- words in responses to “job task”

- words in responses to “industry”

- responses to “employment status” and
“job title”

The results of preliminary
experiments

10-fold cross validation

e “firm size” + basic features

e 2-gram/3-gram + basic features

» Kana-basic features

e 2-gram/3-gram + kana-basic features

* Features selection by Information Gain

* Changing the dimension of the linear kernel

No significant improvement

Experiment 1

e Data set
Data set Number of samples
- JGSS-2000
Training data 1GSS.2001 13,296
Test data JGSS-2002 6,770

* Soft margin parameter C : 0.1-1.0

anh rmathad «rth
ACCUI’E}C}/ Of E)Methods except seq are sensitive
different to the value of C

The rule-based method 66.1%

w

A—h

~
N o

—¥-add-code-
rule
—+—add-code

|

add-rule

~
N

Accuracy (%)

——seq

~

-—SVM

70 Combination methods are more

0.1 0.2 0 effective than SVM

Accuracy of SVM is higher than
that of the rule-based method

Tuning the value of C
Temporary training data : JGSS-2000

Temporary test data : JGSS-2001
add-
SVM add- add- code-
code rule
rule

Predicted best C | () ¢ 0.4 0.3 0.2

Accuracy on
JGSS-2002 71.7 | 74.4 | 74.2 74.5

Actualbest C| 1 0.2 0.2 0.2

Accuracy on
JGSS-2002 71.9 | 74.8 | 74.3 74.5

Experiment 2

The coded samples of the previous surveys
available (Case 1) or not available (Case
2)

* Training data set
- Casel

JGSS-2000+JGSS-2001 + a part of JGSS-2002
- Case2

a part of JGSS-2002
* Test data set

the rest of JGSS-2002
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Accuracy in Case 2 with the half of the
Re newly-added training data approximately
. . equals to accuracy in Case 1 without any
S1ze Of tra; newly-added training samples

E

=
~ 70 —+—add-code-rule
> -#-add-code
S 65 add-rule
3 SVM
o 60 = —*—add-code—rule*
< / -o—add-code*

55 ——add-rule*

— SVM*
50
0 1000 2000 3000 4000 5000 6000
Add-code and add-code-rule are 55-2002

better than add-rule and SVM

Accuracy increases as a size of a
training data set becomes larger

To sum up

Experiment 1

*  The ranking of the automatic methods is
add-code-rule nearly equal to add-code(75%)
> add-rule(74%) > seq(73%) > SVM(72%)
>> the rule-based method(66%)

Experiment 2

e The larger the training dataset, the higher
the accuracies, for each method.

e The ranking is stable.

*  Without coded samples, conducting by the half
size of all the samples is effective.

Table of Contents

1. The Occupation Coding

2. Rule-Based Method

3. Machine Learning Method

3.1 Application of SVMs

3.2 The Combinations of SVMs and Rule-Based
Method

4. Experiments

5. Conclusion

Conclusions

* We have applied SVMs to the occupation coding
and shown that SVMs are superior to the rule-
based method in terms of categorization
accuracy also when a document is very short.

* We have also applied the combinations of SVMs
and the rule-based method to the occupation
coding and shown that each of the combination
methods is superior to SVMs.

* We have shown that a feedback is effective.

Future Work

1. We would like to find a method for measuring
confidence for each output of these automatic
methods.

2. We will also adopt active learning in the
feedback process.

Thank you !

% 35




Bk (3)

Estimation of Class
Membership Probabilities in
the Document Classification

KAZUKO TAKAHASHI',
HIROYA TAKAMURA?, and MANABU OKUMURA?

! KEIAI UNIVERSITY, FACULTY OF INTERNATIONAL STUDIES
2TOKYO INSTITUTE OF TECHNOLOGY,
PRECISION AND INTELLIGENCE LABORATORY

PACIFIC-ASTIA KNOWLEDGE DISCOVERY AND DATA MINING (PAKDD-07)

Table of Contents

1. Motivation

2. Proposed Method
a. A Method Using an Accuracy Table
b. A Method Applying a Logistic Regression

3. Experiments
4. Conclusions

Table of Contents

1. Motivation
2. Proposed Method
a. A Method Using an Accuracy Table
b. A Method Applying a Logistic Regression
3. Experiments
4. Conclusions

Motivation

Estimating the probability with which the sample belongs to
the predicted class ( class membership probability ) is
useful in many applications such as document classification.

4 Human decision making
e.g. the NANACO system
displays outputs from the automatic system as
candidates of occupational codes to help human
annotators (coders) for the occupation coding in
social surveys
with class membership probabilities

The Occupation Coding

Occupation Data - Occupational Code
job task (open-ended)

industry (open-ended) | one of nearly 200

employment
job title
- firm size

categories

A Picture by the NANACO System

Class Membership Probability

Occupation Data  Candidates of Occ;éational Codes
N T - || SRR 1 0

to arrange the delivery vehicles

563 a transportation clerk

685 ion laborers

556 shipping/sorting clerks

|J0b task 604 automobile drivers
lnduStrY Employment & Job title
oz 0ad and unload of luggage | \mfi- #M 2 : Regular employee 1 : No managerial post
Firm size Attribute (Education)
AEEE 8 : From 500 to 999 TE 9 : Junior high school

The NANACO system is used for the JGSS (Japanese General Social Surveys)
and the SSM (Social Stratification and Social Mobility) survey. 6
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Existing Methods

(for Binary Classifier)
Platt’s Method (Sigmoid function)
P(f)=1/(1 +exp (Af+B))

Zadrozny’s Binning Method
| 0.1 ‘ 0.3 ‘ 0.4 ‘ 0.5 ‘ 0.7 ‘ 0.9 ‘ 0.9 | Accuracy for each bin

Isotonic Regression Method ( PAV algorithm )
2 [a5]13]-05] 0 [o02]05]06]08]09 |score

What is the Problem in Multiclass

Classification?
* The relationship among the scores

the 15t class’s score > the 2" class’s score >
the 3" class’s score > ... > the n'" class’s score

e The 1% class is determined not by the absolute
value of the score, but by the relative position
among the scores.

score but also on other classes’ scores ?

.

It would be better to use not only the 1%
class’s score, but also other classes’ scores.

0/o0 oo 0| O | 0 1 |Status(ace Example 1  Example 2
C A"racy) the 1%t class’s score 1.5 large 0.1 small
[0 ]oJofoJosfosfosfos]os] 1 faceuraey the 2" class’s score 1.4 large  -1.5 small
Expansion by dividing a multiclass classifier into the status of the 1** class incorrect  correct
binary classifiers 7 )
For Effective Estimation Table of Contents
+ Does class membership probability for the 1. Motivation
15t class depend not only on the 15t class’s 2. Proposed Method

a. A Method Using an Accuracy Table
b. A Method Applying a Logistic Regression

3. Experiments
4. Conclusion

Proposed Method

» Using multiple classification scores

* As a method for estimating class
membership probabilities

a. (indirectly) Using “an accuracy table”
b. (directly) Applying a logistic regression

Table of Contents
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A Method Using an Accuracy Table

Axis of the 2™ class’s scores
—

Axis of the 1 [[0.15

class’s scores || 0-36 |0.29
0.53 [0.39 | 0.28
0.67 [ 0.53 | 0.48 | 0.46

An Accuracy Table (e.g. 2-dimensions )
e Both Binning Method and Isotonic Regression
Method are difficult to be extended for multi-
dimensions. ¢== These methods are not easy to
sort all samples according to some criteria.

Process

Using multiple scores

STEP1 Create cells for an accuracy table.

STEP 2 Smooth accuracies.

STEP 3 Estimate class membership
probability for an evaluation sample.

STEP 1 Create Cells for an Accuracy
Table

Training data Training data

an Accuracy table

STEP 2 Smooth Accuracies

Axis of the 2nd class’s scores

Axis of the 1st
class’s scores

0.15

0.36 | 0.29 Target cell

0.5310.39 | 0.28 Accuracy = # correctly-classified

0.67 | 0.53 | 0.48 | 0.46 samples I # samples

STEP 3 Estimate class membership
Smoothing Methods probability for an evaluation
« Using only a target cell sample
— Laplace’s law (Lap) Prol) = N, (e() + 1) / (Ne() +2) Scores of an evaluation sample

— Lidstone method (Lid)  Pp(f) = (N,(c(f) + 6) / (N(c(f) + 20)

» Using not only a target cell but also surrounding cells

— moving average method (MA)

Pralf) =(N,,(C(f))/ N(e(f) +X, ENb(c(f))Np(s)/ N(s)) /' n
— Median Method (Median)

Prteaian(f) = median, eyy ) AN, (c(DV/N((f) , {N,($)/N(s)}
— moving average with coverage method (MA_cov)

P MA_cnv(,) = (Np(c(f))/ N(e(H)Cc(N)TE, E;Vb(c(/))(Np(s)/ N($))C(s))

1 (C(e() + Zy enpern C6))

Axis of the 2" class’s scores

Axis of the
class’s scores

0.28
0.48

0.46

% 38




Table of Contents

1. Motivation
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A Method Applying
a Logistic Regression

Formula of a Logistic Regression

P(f, ===, f,)=1/(1+exp (EAf,+B))

{A; }, B : parameter
f.

; : the i class’s score

Process

Using multiple scores

STEP1 Estimate parameter with maximum
likelihood method.
STEP 2 Estimate class membership

probability for an evaluation sample.

21

STEP 1 Estimate parameter with
maximum likelihood method
Training data

n-fold cr:
@Test data
Scores, Status

{f},

Tramm data

/incorrect

{A; }, B : estimated with maximum likelihood

22

STEP 2 Estimate class membership
probability for an evaluation
sample.
Scores of an evaluation sample

Class membership probability
(PXfy, =+, £,)=1/(1+exp (BAf, + B))

23
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The Purpose of Experiments

* Experiment 1
- Evaluation of various methods
including the proposed methods
* Experiment 2

- Evaluation of the best method

25

Experimental Setting

¢ Classifier

— one-versus-rest method to extend SVMs to
a multiclass classifier

¢ Alinear Kernel

* Soft margin parameter C = 0.6

 Features

e.g. the JGSS dataset (on the next slide)

- words in responses to “job task”
- words in responses to “industry”
- responses to “employment status” and “job title”

— Naive Bayes classifier

DataSet

* The JGSS dataset (23,838 samples)
— Japanese survey data (open-ended)
— The number of classes is nearly 200
— Training data : old data (JGSS-2000, -2001 , -2002)
Test data : new data (JGSS-2003)

e The 20 Newsgroups dataset (18,828 samples)
— English newspaper articles
— The number of classes is 20
— S-fold cross validation

27

Cell Intervals for an Accuracy Table

¢ Cell intervals
0.05 0.1 0.2 0.3 0.5 etc.

The relationship between cell intervals and the
number of cells

Cell Intervals | 0.05 | 0.1 0.2 0.3 0.5

# cells (the 15
class’s score used )

60 | 30 16 12 7

Evaluation Metrics

In experiment 1
— Negative log-likelihood a Loss function
L=X (-ylog (p;) +(1-y)log(1-p;))
y; : status of an evaluation sample ( correct:1 incorrect:0 )

p; : predicted class membership probability of an evaluation
sample

When L is lower, the method is better.
In experiment 2
— Reliability diagram
the predicted values vs. the true values
— ROC (receiver operating characteristic) curve
FPF (false positive fraction) vs. TPF (true positive fraction)
— Ability to detect misclassified samples »

Negative Log-likelihood in the best case in each method

The Proposed Method for Creating
Cells

Classifier SVMs SVMs Naive Bayes
classifier
DataSet | JGSS dataset | 20 Newsgroups | 20 Newsgroups
dataset dataset
Equal 2369.3 1472.3 1679.8

@ (# cells=30)

(# cells=30) (# cells=16)

samples

Equa] 2678.3
(# cells=12)

1572.9
(# cells=12)

1671.0
(# cells=12)
30
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Experiment 1 (1/2)

Negative Log-likelihood (SVMs the JGSS dataset)

Cell | Used No Lap Lid MA Med - | MA Logistic
Inter- i

Scores |Smoo- 1an _cov regres -

vals . i
thing sion

rankl 2309.3 | 2368.9 | 2368.9 | 2367.5 | 2372.6 | 2364.7 | 2367.6
0.1 |rankl & - 2356.8 | 2355.8 | 2245.8 - 2232.7| 2246.9

rank2

rankl 2371.3 | 2371.0 | 2370.3 | 2369.3 | 2370.0 | 2369.3 | 2367.6
0.2 |rankl & - 2252.7 | 2254.7 | 2240.6 | 2341.8 | 2235.0 | 2246.9

rank2

Experiment 1 (2/2)

Negative Log-likelihood (SVMs the 20 Newsgroups
dataset)

Cell | Used No Lap Lid MA Med - | MA Logistic
Inter- i

rankl 2381.9 | 2381.8 | 2381.6 | 2395.9 | 2396.4 | 2409.9 | 2367.6

0.5 |rankl & | 2265.8 | 2265.6 | 2265.7 | 2327.5 | 2298.8 | 2320.6 2}146.9
rank2

Scores |Smoo- 1an _cov regres -

vals . i
thing sion

rankl 1472.3 | 1472.4 | 1472.2 | 1468.1 | 1469.6 | 1467.4 | 1482.3
0.1 |rankl & - 1390.2 | 1388.3 | 1362.3 - 1360.3 | 1386.6

rank2

rankl 1472.5 | 1472.7 | 1472.5 | 1474.4 | 1473.3 | 1482.7 | 1482.3
0.2 |rankl & - 1365.4 | 1366.9 | 1374.9 - 1377.7 | 1386.6

rank2

rankl 1487.4 | 1487.5 | 1487.4 | 1503.9 | 1497.0 | 1537.9 | 1482.3

0.5 |rankl & | 1388.1 | 1387.7 | 1387.8 | 1447.2 | 1408.7 | 1479.4 133286.6
rank2

Negative Log-likelihood with SVMs
on Both Datasets

* A method using an accuracy table

rankl & rank2 <rankl & rank2 & rank3 << rankl
* A method applying a logistic regression

rankl & rank2 & rank3 <rankl & rank2 <<rankl

. =
» Using multiple scores was much effective in SVMs
— The method using an accuracy table
(cell intervals = 0.1 and a smoothing method = MA_cov)
was the best of all cases.

— A method applying a logistic regression was stable. N

Negative Log-likelihood with Naive Bayes
classifier on the 20 Newsgroups dataset

In the case of the method using an accuracy table

# Cells Used No Lap MA Median | MA_cov
(the 1% class’s | Scores smoothing
score used)
rankl - 1680.6 | 1670.1 | 1668.4 | 1675.0
30 rankl & - 1439.7 | 1409.8 - 14153
rank2
rankl 1680.2 1679.8 | 1679.6 | 1675.8 | 1696.2
16 rankl & - 1428.1 | 15155 - 1536.2
rank2
rankl 1697.2 1697.2 | 1712.0 | 1713.6 | 1732.8
7 rankl & - 1474.8 | 1626.3 1644.8 1664.1
rank2 34

The best method

The method using both the 1st class’s score and
the 2" class’s score

* A Method using an accuracy table
* A Smoothing method : MA_cov
* Cell intervals : 0.1 (#cells:30)
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Experiment 2
Reliability diagram (SVMs the JGSS dataset )

-

x

ol
—

000.10203040506070809 1.0 00 01 02 03 04 05 06 07 08 09 10

~ ]
Boo 8 7
Sos Sos
s
01 s07 /
% 08
205 / 205
Cos = oe
So3 go3
3
20 So2

20 2

2R8288288s

Mean True Values

0.00.102030.4 050607080910

Mean Predicted Values Mean Predicted Values Mean Predicted Values

The best method

Using the 15t class’s score  Using the 1st class’s score

No smoothing method Sigmoid function
method

Using the 1st class’s score
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& the 2M class’s score ..... Binning method

(# bins=30) ..... Platt’s method




ROC Curve with SVMs

P =
H -
=1 -
5 [%
g 1"
&
1
2 A
o
=Y
o
2 L
— The best method w [} — The best method
S No smoothing method S f oo No smoothing method
—-- Sigmoid function method 0.1 __— sigmoid function method
0.0
0.00.102030405060708091.0 00010203 040506070809 10
FPF (false positive fraction) FPF (false positive fraction)

# Error samples

Ability to detect misclassified
samples with SVMs

# Error samples

The JGSS dataset The 20 Newsgroups dataset
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38

Table of Contents

Conclusions

1. Motivation » To estimate class membership probabilities, we proposed
using multiple classification scores outputted by classifiers.
2. Proposed Method § P s purec o o
. * As a method for estimating class membership probabilities
a. A Method Using an Accuracy Table — Generating an accuracy table with smoothing methods
b. A Method Applying a Logistic Regression such as the moving average method or the moving
. average with coverage method
3. Experiments . - .
— Applying a logistic regression
4. Conclusions + We empirically showed that the use of multiple
classification scores was much effective in both methods.
* We also showed that the proposed smoothing method for
the accuracy table works quite well, and that the method
39 applying a logistic regression is more stable. 40
Future Work
e  We would like to find an effective method for

estimating class membership probabilities for
any class in multiclass classification.

41

Thank you !
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FA—TRA XN R RERFEE CNNiE  LHER
Find Similar, 74 —7 XA X533 REAFE K. N XRwb i
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2(BEFERAO—RMEEE REGL) - TREELOHAE
RE
-IEf#
563

[ 563 mE % FE #h O SHp5L £B b 2
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add-code-rule = add-code > add-rule > seq > SVME %
o HFIT, RMELTUL—ILA—RFEMNH AL DERREBINT 2H5E
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HEH#TE) (Platt, 1999)
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[BRFOWHE] VSAFBHEERD#E
C |

o Binning (FAEHETE) (zadrozny and Elkan, 2001)
FHoILoEY

[0.1T03 0.4 o5 05 0.7 o9

IEfRER

e [sotonic regression (FEﬁ;%*EE) (Zadrozny and Elkan, 2002)
- PAV(Pool Adjacent Violators) 7 JLT X Ly
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o EHOHERATEBNTIIRTBREEHE

o HEEMDAE
- [RSARY YOI E]
OVRToyYEREERT 4% (BEE#EE)
- [V SAR) O A E]
EREREMATLIAE (HEHEE)

O RTavyElREERT 55 E

P=1/(1+exp (ZAf, + B)) [ZXYH#TE
f: 427 A,B:/5544%
[FIE]
STEP 1 AR Ty EIRRKD/NTARA, BERLHETE
NET—ERERE
g T—%

T —45 I
(HERTTEERKR)

FHEEGI DS ERITE 2O XTI ERRITKALT
DSAFRHEREHE

STEP 2

ERERTZINATLSAE
.
EfEERFK

DERATE2ORAVNEIE S DIEREROF] (22RT)
SERAITHEAROIFR)

SERRIT
(BUMIDYIFR)

0.15
0.36
0.53 [0.39 | 0.28
0.67 | 0.53 | 0.48 | 0.46
RALSAER7 DHIFEE (MEDSHE [ErkT)

0.29

* §iE £ D A% (Binning ®Isotonic Regression) (£ RTAD
PRAEAVEREE

EREREFRATLIAEDFIR

G
STEP 1 T —2DHEA7EE#HEL TEMRICR Y EMRERER
D=ODEILEERK
T EICERRE (L NERSEH LI NERH) EHE
EMEETRE (RRFAF)

STEP 2
STEP 3

STEP 4 FHEHEAINDHERATICKVIERERDZ LT 5O
EREEZISAFBRERELTHIEMICHE

EREROFRELFE

o EEI HEILDEIBZITEANSHE
- 73R Prap() = (No(c(f) + 1) / (N(c(F)) + 2)
- UYRRR=2ik  Puf) = (N(c(f) + 8) / (N(c(f)) + 26)

o FEOTILOERLANSHE
- BEYTEHE Pua(f) =(Np(c(f))/N(C(f)) +Z sNb(c(o)Np(S)/N(S))/ n
< ATFATUE  Pyoganlh) = median, ey INCOVN(E) , {N,(sYN(S)}
- INLYCEEHETHBE T
Pua_col) = (No(c(NYN(C() CIEM)*+Z5 (o) Np(SVN(S)) C(S))
1(C(e(0) + Zs enpiein)C(8))
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422 =EE&
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o EEX1
- BIULDIZRADISAFBHEEREZHEE T H-ODE
HHEERE
o FER2

- ER1TRRTHOEEAEDTE

o N¥ERR
- BESEFICHIRLIZSVM (VIR —UU/85448 C=06)
- FA—TRA X5 585
o T—Atyh(2785E)
- JGSST—Atwyk =+ AXEEAEE
o USAH #5200 AT —4 T4
#7239 (16552000, 2001 2002] [2003])
- 20NewsgroupsT—4Atvhk =+ EXRyb=—a1—RiHE
o VSAR¥ 20
o HUTJ)LE 18,828 (5REIRERTE)

KRERERE (2/2)

o ODRTFAVYREIRR/NSAIDRLHETE

- AT —ARICHEIT 5D BEIRERTE
EREROEIVIGE(HFERI7OXMER) OFE (5:8EY)
- 005 01 02 03 05

SR

~ #OARTUROE— L= Sylog(p)+ (1-y)log(1-p)} /N INELEE KLy

- Reliability Diagram FRIfE %t =RI{E BOTWBIFE KLY
- ROC (receiver operating characteristic) Bi## Z& EHIZHDIFE KLY
TPF (True Positive Fraction) = IEf2S5I4k~ 2 25K
%t FPF (False Positive Fraction) = R IEfZEHI% £ E#H
AUC (Area Under the Curve) REWNMFE R
- BRoERLEED HRLYDHENEZIZENEE KL

NEH gy

EE1 HBROFLH (YORIUMAE—IZ& S

AY X T4 yYEIRIZ&DHE(SVM)
- BUIHSEIMLETONERIT GE)EANLIENEH
AVSAERIT7OHNEN(ASRT v ERHD /5255
SN [FEERGHENTHONT
- HEARE
o EMEREFATHAHE(SVM FA—IT XA XH5EER)
- BIEE2LDONERDT QE)ERVSIENED
AVSRERITOYNETELLEEHN DN (FFEFEN
LV RILAEZ | EREROFEEIMMETL
= A RTAVYEIRICEDFELED TR TOHEDPTREL
BRO hof-DIE, HBELERER (IR0 HILySEEHET D
Eﬂ%ﬂ;‘il:;éﬂﬁ;‘%{ti%%i@ﬁﬁ)ﬂuﬁﬁ-&éﬁ;‘ifﬁmf:

EE1DEER SYM YOXRIUFAE—*(JGSS
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EAL 2309.3 | 2368.9 | 2368.9 | 2367.5 | 2372.6 | 2364.7 | 2367.6
0.1 BB - 2356.8 | 2355.8 | 2245.8 - 22327 | 2246.9
BL 2371.3 | 2371.0 | 2370.3 | 2369.3 | 2370.0 | 2369.3 | 2367.6
0.2 BB - 2252.7 | 2254.7 | 2240.6 | 2341.8 | 2235.0 | 2246.9
FEL 2381.9 | 2381.8 | 2381.6 | 2395.9 | 2396.4 | 2409.9 | 2367.6
0.5 Aoy | 2265.8 | 2265.6 | 2265.7 | 2327.5 | 2298.8 | 2320.6 | 2246.9

EREREZFATIAEFENT BB ULEE2 <BIALEMETIHEULOHIDIE
OSZRT4v 7B ISBVTEMIASESMETHIV-15E(32232.9

EER1OHEE SVM YOoRIbOE—*
(20newsgroups T —%4#tvk 3,765% 7))

L [BOEAER | FRl | 575 |UsER | BBE | 4747 |75 |aoR
g |27 BL |RE k= |[#E |vE Ly |Fovb
* e | @R

By

&

B 14723 | 1472.4 | 1472.2 | 14681 | 1469.6 | 1467.4 | 1482.3
O wumom | - [13902]13883| 13623 | - | 13603 | 13866
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EREREZFATIAEFENT A ULEE2 <BIALEMETIHEULOHIDIE
OSRT4v 7B ISBVTEMIASESMETHIV5E(31377.5
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REB1DHER TA—TIAXHEH /ORTbA
E—*(20newsgroups7—4twvk 3,765% 7))

)L | B9 | FiBE | STSR | BYTEY | ATATVE | hALyDE
#% |27 %L 3 b3 BT
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16 | ipmomom | - | 14281 | 15155 - 1536.2
E 1697.2 | 1697.2 | 1712.0 1713.6 1732.8
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30*: SVMIZEWL TR/ ORFEIE.1DIBE ISt /LEB0ETH 1=

K2 BROFTEH(RROFTEITHT DT

& B DA %L, Reliability DiagramlIZ &AM EH LT

ROCHH# (AUC) [2& B EHICE N THEREFERIVEAMT

Ho1=(SVM)

BEEFiE - BIULODERIATDOAHERVERELL
FLORPERATOAHERAN T EAFESER

o REDAEFBEDAELVIRDEDOREREANEA O
(SVM)
BEFEDHE - SETEALDERMEBMICHERICTIRFEOAE
(Schohn and Cohn, 2000)

EE20DHER ZEB DA EDReliability Diagram(Z &
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EEHETHBITEICLST
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the Row score method : 53 & FEM oD IEREE Bl CREREICE T BIF D7 %

(Schohn and Cohn, 2000)
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Open to the Public on the Web
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Introduction

The “occupation and industry coding” is a necessary task for statistical
processing because respondent’s occupation and industry are collected
as answers to open-ended questions in social surveys such as a national
census. However, this task requires a great deal of labor and time-
consuming. In addition, inconsistent results occur if the coders are not
experts of coding. Our system assigns three candidate codes
corresponding to the National/International standard to an answer by
SVMs (Support Vector Machines), and attaches a three-grade confidence
level to the first-ranked predicted code by using classification scores to
support a manual check of the results. The system is now open to the
public through the website of SSIDA (Social Science Japan Data Archive).

Occupation & Industry Code
® The National standard code used in Japanese social surveys
¢ SSM occupation code 200 classes
* SSM industry code 20 classes
*SSM : Social stratification and social mobility
® The International standard code defined by ILO
* ISCO (International standard classification of
occupations) 400 classes
* ISIC (International standard industrial classification
of all economic activities) 60 classes

Dperation Process

- CSV format

ID, education, employment & job title, firm size, job task, industry
1001 9 2 8 toarrange the delivery vehicles load and upload of luggage
1002

The automatic coding system (screen shot)
-

p— -

Result File (e.g. SSM occupation code file) ‘ CSV format

ID Confidence Rankl Rank2 Rank3
1001 A 563 558 607 563 : a transportation clerk
1002

Experimental Setting

Training dataset : JGSS-2000,-2001,-2002,-2003,-2005 for SSM codes
2005SSM for ISCO & ISIC

Test dataset : JGSS-2006  (2005SSM only for SSM codes)

Accuracy of Each Kind of Codes (The Goal >= 80%)

o * The accuracy of only ISCO is

e under the value of the goal.

Caverage The reasons are smallness of
the dataset and large number

of classes.

A method using hierarchy of

the ISCO structure may be

effective in future (See the paper).

550 occupation ™

mssMindustry 80
s

50 w©
misic
misco “
misict 2
Oaverage

o

200555M

JGSS5-2006

o
© .
o

o

o

.
[*: in case using correct SSM codes instead of predicted

codes

Keywords : Answers to open-ended questions, Natural language processing, Machine learning

Related Work

* South Korea
A Web-based AIOCS (Automated System for Industry and Occupation
Coding) * with rule-based method, MEM and IR

¢ The United States
SOIC (Standardized Occupation & Industry Coding) 2 with matching the
rules according to the 1990 Census
NIOCCS (The NIOSH Industry & Occupation Computerized Coding
System) 3 with matching the rules according to the 2000 Census

¢ Japan
ROCCO (Rule-based Occupation and Industry Coding) for SSM codes
The combination method of SVMs and hand-crafted rules ° for SSM
codes

A Three-Grade Confidence Level
A (high) : (1) and (2), B (middle): (1) and (3), C (low): Otherwise

Scorel>0and Score2<=0 (1), Scorel - Score2 > Threshold (2)
Scorel - Score2 <= Threshold (3)
Scorel : the first-ranked score, Score2 : the second-ranked score

Open to the Public by SSIDA
http://ssjda.iss.u-tokyo.ac.jp/joint/autocode/

The Process of the System

Effectiveness of a Three-Grade Confidence Level

¢ Accuracy * Coverage (Threshold=3)

s 00 W SSM occupation
w0 0 S5M industry
o 60 W ISCO

s
: whi - ||||||H bl =
& £l misict
. | | (1] (| I
Level A Level B Level C Level A Level B Level C

* Accuracy and Coverage in Level A are the most important criteria for
coders.

* The accuracy of each kind of codes in Level A is higher than 94%.
The accuracy of ISCO in level A is 96.3%, which is satisfactory.

* The coverage of each kind of codes in Level A is lower than 32%.
The coverage of ISCO in level A is only 4.8%, which needs to be improved.
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» JGSS(Japanese General Social Surveys; B AR & 894
EHEE)
é*ﬂ)ﬁonE’J?i‘%‘EJE]E(GSS)(:ﬁ"&ﬂié:ﬂﬁ*ﬁ@f:&)d)i
—SRERARE.
° JGSS—ZOOO, -2001, -2002, —2003, —2005, —2006, —2008, —2010
° (EASS-2006, -2008, -2010)
BX, AL 8E. PE

» SSMEZ (Social Stratification and social Mobilityisi#;
HEBRLHSBBLERAE)
HEBBOFTEE LB BE KF. HSEHLLICHEITS
HEFE, 1955F LB 0F T LITEE,

< 2005SSMFAZE, 2005SSME FEFAZE, 2015SSMERAE

#HER2ICETHFI AEE
(kiﬁ*ﬁ;ﬂﬁu%)

» XEPERIBIEERHEA(2) MEt 2 OMiEHI<fd 5EAEMFHE
(FERAFK RIIEE (RK)) 20014

?i'?7(?—#1‘“?4?—5)?7»?‘)?/\7}bﬁﬁr1ﬂ%ﬁt7477x9»f)bﬂ)£1tl B
22EHEI 20074, 20084, -

tBﬁjchFﬁﬂq—ﬁﬂnﬂﬁﬁ%FEi—T— %Eﬁi’]—?—ﬁ@ ERMRERE

BBAET OTATERE L 2—TELLIC ’JL\‘CG)E%E‘H‘TETJ
T—hI(RE NME) 20094, 20104, 20114, 20125

FRHR22FE -+ LA E R SRS F B TIRICE YT
PRRMRATIRER EHRZ(FEKX)) 2012%F

FR22EE~TFH24EE XEERBEEBHE (B) Mg ELE
ARBEDRAERR V- vILFvELLRNTIO—F I (RER ETEF
(EMK)) 20124

24

eb AFAIRDF AT S EE 24

BRI (- EXa—T127)

» BE KERE#HHT
Web-based AIOCS (Y.Jung, J. Yoo, S-H. Myaeng and D-C. Han, 2008)
C L= IUA—RFE-RRIVOE—E - BRI R IEfEE76. 3%
CIENEAR (RHE . EDRRDTI) HM. . £BORE)
» K[E CDC(Centers for Disease Control and Prevention)
TAIDERTHER L 2—
SOICstandard Occupation & Industry Coding)
htté I:/g/(r;)y:v}l/ ;z;’c.ag;é/zmosh/smc/SOICAbout. htm/ #E m $ E‘ ’@:’
EfE BE75% Ex76% BEaEesw EATT
* VIO TES D O—RLTHIA

NIOCCS

(The NIOSH Industry & Occupation Computerized Coding System)
http://wwwn.cdc.gov/niosh-nioccs/

© L—ILAR—RF K

lF‘ilK?i‘ﬁ FlE T7ANICEBT—EDRITEL
B DFEEEF 5 (High, Medium, Low)

SSIDAIZ & &4 FAhR
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- EIN-ESEEORE - EXa—FEH4EEICER
s AN BE-EXRERELOMEOHEAXDI7MIL
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44T (K CEX NN
o ORpam  two  ATSARL EAAM, A
L ISIC AT (KD, BASE. .
N @xnm M0 e . oA

ILO

International Standard Classification of Occupations

International Standard Industrial Classification of
All Economic Activities
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