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Potentiality of Statistical Metadata Archives in the
Official Statistics of Japan

Yoshiyuki KOBAYASHI*

Abstract

This study proposes the construction of integrated statistical metadata archives referred to herein as In-
tegrated SMA and the establishment of domain ontology in official statistics and indicates the potentiality of
both.

The statistical information generated through the statistical business process (SBP) is defined as the in-
formation comprising both statistical metadata and data with the associated statistical metadata. This study
examines an SBP model presupposing the secondary use of statistical information and the properties of the
statistical information to be satisfied. Furthermore, it is pointed out herein that the data warehouse technol-
ogy plays an essential role in constructing the statistical information archives of respective surveys. The
statistical data and metadata archives constitute statistical information archives.

The statistical metadata in official statistics can be classified into three layers: global, semi-global, and lo-
cal metadata layers. The standardization of the terminology on the official statistics and the traceability of
statistical information are feasible when the Integrated SMA based on the three-layer structure is con-
structed. The establishment of ontology on the official statistics can standardize statistical metadata con-

cepts.

Key Words

Statistical metadata, Statistical business process, Data warehouse, Traceability, Ontology

* Statistical Research and Training Institute, Ministry of Internal Affairs and Communications
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ARy 0.309 0.462 0.308 0.462 0.195 0.396 0.182 0.386
Pt 0.046 0.209 0.046 0.210 0.032 0.177 0.053 0.225
T2 0.286 0.452 0.288 0.453 0.032 0.177 0.039 0.193
j=t=2s 0.040 0.195 0.039 0.194 0.027 0.161 0.026 0.158
PR - B 0.006 0.074 0.006 0.075 0.017 0.128 0.027 0.161
ek 0.008 0.089 0.008 0.089 0.015 0.122 0.017 0.129
wBE 0.055 0.229 0.055 0.228 0.173 0.378 0.179 0.384
R 0.003 0.059 0.003 0.057 0.058 0.234 0.053 0.225
Z DAt 0.146 0.353 0.148 0.355 0.180 0.385 0.200 0.400
B 1 0.826 0.379 0.845 0.362 0.616 0.487 0.513 0.500
Ttk N 1.438 1.074 1.475 1.064 1.082 1.096 0.733 0.963
0 yeA 0.035 0.184 0.036 0.187 0.012 0.110 0.018 0.132
KA 0.199 0.399 0.206 0.404 0.117 0.321 0.137 0.345
YTt AR 5768 5519 1729 1011
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DNTIIFESE, MSEHM, BRAE, B2 R

F2-1 EREOERAIGERKE=E

NSCRRE FaREy e pilltes T4 2=
L8 Ty R P EdEEE P SRR T EdEEE Ty EEEE
ARG FufiE 5926  0.819  6.249  0.654 6.463 0378  6.462 0449  6.112  0.609
Ty I — 0444 0497 0159 0366  0.175 0381  0.033 0178  0.168  0.374
AEH 43.922 9709 45.022  9.429 44.438  8.098 45131 8736 41515  8.792
Efin 2 2023.335 848.133 2115.856 832.055 2040.056 721.949 2113.067 776.546 1800.471 739.976
Llfiecee iy 13490 10.225 15376 10.069 15566  9.719 16507  9.717 15.099  8.806
KB 0.026  0.158  0.049 0215 0247 0432  0.192 0394 0135  0.342
E R 0.104 0306 0115 0319  0.328 0470  0.239  0.426 0482  0.501
A 0.751  0.433  0.766 0423  0.747 0435 0.876  0.330  0.858  0.350
T NE 1.166  1.088 1313  1.096 1222 1168 1626 1010 1.358  1.022
0% BH 0.027  0.161  0.024  0.152 0.047 0212  0.037 0.189  0.040  0.197
K RA 0.153  0.360 0156 0362  0.291  0.455 0204 0403 0266  0.443
Hr TN A R 1053 2122 320 1705 274

5 B WE K Z DA

K Ty R Py EEEE Y FEREE FE O EREE FY FEREE
AR s 6.483  0.634 6353 0636 6.053 0.748 5286  0.730  6.072  0.664
Ui 0475 0504 0361 0484 0484 0500 0.833 0374 0271  0.445
AFHn 42180  9.836 48.014  8.036 44.168  8.690 40.642  8.754 42977  9.605
A 2 e 1874.344 842.326 2369.014 776.760 2026.236 762.210 1727.742 727.520 1939.155 826.419
i F 6.639  4.680 14.708  9.947 15707 10.104  7.475 5173 12.956  8.899
Kb 0262 0444 0111 0316  0.021  0.144  0.000  0.000  0.037  0.190
[ES v s 0525 0504 0208 0409 0417 0494  0.067 0250  0.081 0273
BRI 0590  0.496  0.708 0458  0.727  0.446  0.767 0425  0.709  0.454
Tt ANF 0.836  1.036 1556 0991 1429 1117 1292 1260 1229  1.077
0% B 0.033  0.180  0.028 0165 0.024 0154 0.008  0.091  0.031 0174
EN vl 0.197 0401 0194 0399 0157 0364 0.133 0341  0.178  0.383
T TN A R 61 72 618 120 1152
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RHNEFET I e B E Sk
%2-2 E#HBEOEHZIERKEIE
NSO &R A T =
ZH Ty R Py R EE Y FREE FE EEEE T FEEE
AR o fiE 6.304  0.440 6399 0450 6497 0326 6502  0.392 6264 0371
TS I — 0295 0456  0.098 0297 0174 0380  0.024 0153 0107  0.310
AF 44.061  9.831 44.941  9.356 44.384 7971 45.060 8582 41.741  8.650
i 2 o 2037.910 855.907 2107.144 826.611 2033.255 711.510 2104.013 762.274 1816.802 730.319
i 15.631 10.500 16.417  9.979 15.926  9.649 16972  9.584 15905  8.761
Kb 0.022  0.147  0.055 0227 0252 0435 0.188 0391  0.148  0.356
[Ed iy =22 0.107 0309 0119 0324 0326 0469 0239 0427 0510 0501
PR 0.779  0.415  0.785 0411  0.758  0.429  0.891 0312  0.905  0.293
T NH 1174 1120 1309  1.089 1235 1163  1.653 0997 1477  0.968
0% RAH 0.034  0.181  0.027 0161  0.048 0215 0.039 0.193  0.045  0.208
KA 0.176  0.381  0.167 0373  0.300  0.459 0211 0408  0.296  0.458
F TN A X 769 1884 310 1631 243
[R 27 e BE K Z D
28 o HEERE P EEREE P RS P EEREE P EEEE
RGN 6534  0.609 6569 0383 6358 0380 5713 0366 6222 0476
LS AN 0.466 0503 0279 0452  0.374  0.484  0.750 0436  0.198  0.399
A 42.759  9.730 48410  8.034 43.853  8.806 36.444  7.720 42771  9.422
G 2 1921.345 836.807 2407.000 775.802 2000.502 770.684 1386.972 612.551 1918.054 811.987
Lokttt 6.879  4.676 15885 10.077 18242  9.753 8597 5980 13.686  8.950
KEzbe 0276  0.451  0.131  0.340  0.014 0120  0.000  0.000  0.042  0.201
ES v st 0.534 0503 0246 0434 0459  0.499  0.069 0256  0.080  0.271
B 0.586  0.497  0.738 0444  0.723  0.448  0.625 0488  0.712  0.453
T NE 0.879  1.044 1393 0971 1380 1.088  0.819 1155 1192  1.072
0B 0.034  0.184  0.033 0180  0.029 0.168 0.014 0118  0.033  0.180
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F TN A X 58 61 484 72 1018
T2 E EOINT DM ) 2 4To T b, K TEHEERI10% TH 5,

2-1DREMZEDOHEIRIFLRALETICOWT, F
U B4 6.24, “FI9EHHK 45 CTh St
BRI & B B O I O 2 TR S
&, TEIFIOS B 6.46, “T-I4EHH) 45
i, PREFIZARINOT AR 6.48, P4l 42
CTH Y, FENDPHRICENZ LA Z 5,
RSB DIL, B 83%, HEN
48%, BEHI47%, NLEHFHI44% DIETH
%o —JiTLER 3%, R 15%, =
F4516%, HEA 17% 13 L LLEIME WV,
F 72, KREFBEOMEFRISEFH26%, BFR
24%, T#919% DNEIZE <, RFBE~oE
FRIMMCELL, KB 0%, AR
2%, HERK2%THbH, ERKFEHEED
WENECDIL, EFH52%, RFH48%,
HERA%TH Y, ENRFEWGH O LD
BwolL, RERH 6%, Z0E»H8%, A

T/, HEEEERL v, FELO
W, KB, ASCRHE, #E SIS
JEH®E O HEDE (BEIER B 40%, A
TRHEERI26%, BER21%), LIzA>T, T
NOHDOHLTIFE2-2DIEAEIZIRE L 727
BHFFHI BV, SFIDHHRIIICE L T
LONEETE L, —F, E2-20IEHEIC
BRoE L - BN O LR, REK 75%,
P44 46%, #HERI37%, NCEHE#I29% O
MEIZ DS, B DAL 3 558, #2-10
W& DO E D 5 5 8% 50 5 9 15% i
DL TW5, KBS, [ RS
FIEMBICRE L TORE R IR, &
UCETRELEN FAMENH 5,

4. FIFER
IHTRERIZLNT D 3 DI TEHET %,

23



[Hial22] #1205 20214E3 7

FTEIBLOELIL, BLAIOESE ()
MEoGIER (EfEB L CIEHER) %
RRLTCW5, TNENGEE, SR, K
i, WAL % B 7R R & B 7RG 3
Thb, KIZFES5, F6IIEMELIEFEIC
BRE L 7Z2B oS GEN) BMEOEEE
WA EOREREZIBRL TWD, RBEIZETIE
B OHEFHE RIS BT By 3 — (K
%1, BYEE 0 & L723AER o GEM
HB LA ER) %, SEHE, R,
WAL % B W72 HERTRE R & o 7o HERH R 2 18
WL Tnb, E3INHE6DHFHIBITL%
HILDRHDNR— A H 7 T1) —Z N LRET
5,

NG R ERTHIIHY, BICEEL
RUIFNER L ZVEEFEF B, £F, 7
FTA VY = TNAGRIZONTIE, BIE
(2009) 25485 L BY, FHAZEEINOER
TRREEAT O BRS, SEFDHI L TnwDH I L
B L T4, EBIIZEERoMHER
723 b & EITEHICE SR LR L 207
NIEZ B, 502, HHT 28X
2004 4E2> 5 2017 4ED IS AN T — ¥ % T —
LTHMLAZbDTH L7720, WA (2006)
RETHEHBIN VLMD, HFEONM A
T 5 TUDRENSHET 2 EEIZHN
IEHEFHE AN A T AP U T B ] RS
HDHTEIIFHELZTNE RS\,

41 BRIOES (FR) BEHOIHER
(F3I LUV 4)

9, R3O BUOREME, AR
R L - BB EET 5, Wil
BHIIENOREAE L L THI LT B720,
HEDY I —EHINR—AHTT)—Th b
NSCRFE (FR350) 128 LT, FRE < 100% @
LI (b L <I3ld) 2R3 L1l 5,
3 OFRENS, EHEOWHR (EEELH
PR S ) #ERE BB &, Fillh, Filh2
FeIE, WFEL, B I, THoRTA

24

BRI L CIEOR R E2HH % L 04T
Wi e —H T 2@ERPHEOLN TN, HHD
HE&ETVLI7 o (EEOMMEN) 25k d
REWVGIIIES - FETH D, KISEFD
o, INHORKIL, EHETENEN
0.446, 0.360 >0 1 %/K#ETHETH Y, H
% (RE0.068 HE T \VY) B L O (R
0.106 EHEDAFRE) LB L Th &,
7o, REBRS X OEN REFES EPUCHE
WCIEDOEE R 52 TWD D, ZORFITRE
BEACAS K & v (RFFEAAR$50.181, [E KA
0.154), R - Hi%eB L OELOBHICO W
TIIEEES % & 7o R, FEBICBREL
HEFFCOMKIR 1% KETHBEICESISH LT
EOMBEEFRS, B KREEIET R,
—%, A UHAGEH T BFIRHE GEX
Eret) BLIUOEABICHEZE L5 CH
FIZEOWPEERLTWAE, BHEY > 7L
LYhHVbO0, REELSHREICAORRE
o, TOREIL, R—AHTFT)—Thb
NSCRHE DD 31% 5 5 £ 50% & Lk
BRE

F72, R4DOEDHGHINIBIT HHILOR)
BiL, BEHEOHF TRIEELHEIELN
L, EABICRELHERICIRIEEALH
BT RV, T A4 APREENSL 2
EDELTwA EEDbNS, EREOHR
(EEELHALZHP L) 2B 2HIK
DEETL I 7 LI, HEE EE - g, L
¥, EFOMHIZE <, REBUZN£110.748,
0.666, 0.557, 0473 CTH 5. F7z, HEEIHE
HTEDLTA8%DENT L I 7 LITHE, &
ML M T2 b O — LT 5 EJEAS
WL, BY - WY, EFEOHBTVLIT A
R R b, KEERE L BN REZER S PR
WCAHRPUCIE DB 2 5- 2 TW B D5, FRC i
BRZERFEDOTLITABEELI ) KEW
(KEBEFR%50.668, EIKAA4%%20.157). 72
2L, CORRLIEFBICRET S L 10%F
THEKENED, SOICEESZMNL D



RHNEFET B & P S
*#3 BHOES (FIN BHOKER
— R AL
RAE EREE T AR RS A
Al 0.080 *** 0.066 *** 0.077 *** 0.071 ***
(0.005) (0.005) (0.004) (0.004)
AE G 2 FeTH —-0.001 *** -0.001 *** —-0.001 *** -0.001 ***
5.3E-05 4.9E-05 4.5E-05 4.5E-05
L iR 0.016 *** 0.010 *** 0.012 *** 0.010 ***
(0.001) (0.001) (0.001) (0.001)
KEEBE 0.181 *** 0.141 ** 0.164 ™** 0.139 ™
(0.044) (0.033) (0.038) (0.032)
R NS 0.154 *** 0.093 *** 0.120 *** 0.083 ***
(0.035) (0.026) (0.030) (0.026)
faRay o zea 0.080 * 0.038 0.022 1.9E-04
(0.044) (0.033) (0.039) (0.033)
IS 0.068 0.042 0.029 0.011
(0.069) (0.052) (0.060) (0.051)
T 0.106 ** 0.051 0.043 0.032
(0.045) (0.035) (0.040) (0.034)
By -0.119 -0.111 ** —0.146 ** —0.140 ***
(0.074) (0.055) (0.064) (0.054)
PEef - PR 0.446 *** 0.476 *** 0.359 *** 0.438 ***
(0.123) (0.094) (0.105) (0.090)
gR 0.360 *** 0.407 *** 0.341 *** 0.371 ***
(0.129) (0.097) (0.115) (0.097)
HE 0.023 —-0.023 -0.015 -0.056
(0.067) (0.051) (0.058) (0.051)
K -0.507 ** -0.397 ** -0.367 * -0.317 **
(0.224) (0.166) (0.191) (0.160)
Z O -0.020 -0.071 * -0.067 -0.081 **
(0.049) (0.037) (0.043) (0.036)
RIS 0.079 *** 0.075 *** 0.056 *** 0.064 ***
(0.016) (0.015) (0.014) (0.014)
Tk A% 0.019 *** 0.021 *** 0.022 ™** 0.023 ***
(0.006) (0.005) (0.005) (0.005)
HEEAE 0.010 0.007 0.000 -0.001
(0.013) (0.013) (0.011) (0.011)
i —-0.010 —-0.012 -0.007 —-0.008
(0.009) (0.009) (0.008) (0.008)
EEOH 4.168 *** 3.810 *** 4.329 *** 3.730 ***
(0.112) (0.231) (0.097) (0.218)
ou 0.374 0.267 0.318 0.257
oe 0.158 0.147 0.130 0.128
p) 0.848 0.769 0.858 0.801
R-squared: overall 0.385 0.581 0.372 0.493
Number of observations 5,768 5,768 5,519 5,519
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F4 HHOEL (FIN) BHROBER

. kS o EALE
al NG A ERH G
AEHh 0.047 *** 0.035 *** 0.054 *** 0.038 ***
(0.013) (0.013) (0.011) (0.011)
AEG 2 eI -0.001 *** —-0.001 *** —-0.001 *** —0.4E-04 ***
(1.5E-04) (1.4E-04) (1.3E-04) (1.3E-04)
LyjFriee iy 0.038 *** 0.034 *** 0.019 *** 0.023 ***
(0.003) (0.003) (0.004) (0.003)
Kb 0.668 *** 0.445 *** 0.274 * 0.170
(0.241) (0.175) (0.149) (0.130)
E 7R 0.157 * 0.065 0.104 * 0.036
(0.090) (0.067) (0.062) (0.055)
FaR=y e 0.182 * 0.142 * 0.064 0.106
(0.105) (0.078) (0.081) (0.072)
i 0.748 *** 0.500 *** 0.231 0.313 **
(0.243) (0.178) (0.143) (0.128)
T4 0.557 ** 0.372 ** 0.175 0.181
(0.232) (0.170) (0.145) (0.127)
B -0.011 —-0.103 —-0.057 —-0.033
(0.215) (0.159) (0.167) (0.146)
=2 0.666 ™ 0.603 *** 0.212 0.300 *
(0.285) (0.214) (0.199) (0.179)
B 0.473 ** 0.503 *** 0.094 0.178
(0.235) (0.177) (0.180) (0.162)
HE 0.187 * 0.133 0.047 —-0.022
(0.113) (0.085) (0.088) (0.080)
KL 0.004 ** 0.072 -0.241 ** —-0.123
(0.161) (0.120) (0.120) (0.107)
Z DAt 0.182 * 0.050 -0.004 0.023
(0.108) (0.080) (0.080) (0.070)
[/ —-0.088 ** -0.060 * 0.019 0.006
(0.038) (0.035) (0.031) (0.031)
Tt AN -0.073 " —0.047 ** —-0.045 ** —0.047 **
(0.021) (0.019) (0.019) (0.018)
HY AR 0.051 0.011 ** —-0.028 —-0.025
(0.069) (0.066) (0.049) (0.049)
FFEREL —-0.119 *** —0.099 *** —0.107 *** —0.108 ***
(0.033) (0.032) (0.030) (0.031)
EHOH 4.295 *** 4.735 *** 4543 *** 4412 ***
(0.283) (0.593) (0.234) (0.584)
ou 0.628 0.440 0.359 0.299
oe 0.264 0.249 0.183 0.178
p) 0.850 0.758 0.793 0.738
R-squared: overall 0.325 0.625 0.354 0.500
Number of observations 1,729 1,729 1,011 1,011
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x5 EREOREERSE

®6 EHEOREERDE

. R EHEHEESEE D . EAE A RS

Explained — — — — Explained ” — = s

¥ AR I BRERRE FR¥L AR ¥ RS
A 0.069 0.022 ™* 0.107  0.019™* A 0.270 0.031 0.312  0.030 ™
RS2 FIH - 0.092 0.022**  —0.089  0.018™* W2 FIH O -0.239 0.028 " —0.259  0.027 **
e 0.181 0.009 *** 0.061  0.005 *** e 0.078 0.006 *** 0.047  0.004 ***
KeFbe 0.017 0.002 *** 0.013  0.001™* KEEBE 0.012 0.002 *** 0.008  0.001 ***
[ 37 KA -0.009 0.002 ™" -0.003  0.001 *** [Edfvay N -0.012 0.002™*  —0.006  0.001 ***
TPk 0.010 0.003 ™** 0.001  0.002 R 0.003 1.8E-03* 0.001  0.002
pUIES 0.003 1.2E-03** 0.001 3.9E-04* A -0.001 0.001  —2.9E-04 3.4E-04
T 0.033 0.005 ™* —6.3E-05  0.004 T 0.008 0.003™ —2.1E-04  0.003
R —-0.002 0.001™  =0.001  0.001™** R -0.002 0.001™  —0.001  0.001**
B - B —0.007 0.002 ™" -0.005  0.002 *** R4 - Wi —0.007 0.002™*  =0.009  0.003 ***
B -0.002 1.2E-03™  -0.002  0.001** P -0.002 0.001™  —0.002 1.1E-03™*
BE -0.006 0.003 * -0.002  0.003 WE 0.002 0.002 0.004  0.002*
R 0.012 0.004 *** 0.009  0.003 *** R 0.016 0.003 *** 0.011  0.003 ***
Z DAy —-0.002 0.001 " 0.001 7.7E-04* Z Db 0.003 0.001 *** 0.002 9.6E-04 ™
S 0.031 0.004 *** 0.014  0.003 *** RS 0.067 0.006 *** 0.057  0.005 ***
THEAE —-0.012 0.003 ™ -0.002  0.002 THENE 0.006 0.005 0.009  0.004 ™
i —4.7E-04 0.001 -0.001  0.001 i —26E-04 34E-04  —24E-04 3.1E-04
KFE -2.8E-04 0.001 -0.003  0.001 " KEt£EE -0.003 0.001™*  -0.003  0.001 ***
Total 0.222 0.011 ™* 0.567  0.018 ™ Total 0.198 0.011 0232 0.013 ™
Unexplained i} RHEES & Unexplained Ll ERZERGE L

FR¥ T RR S fR¥ REERRE E2x 4 TR fR¥ RRikRRE
i 1.886 0.749 ** 0.133  0.634 A 0.115 0.554 0.156  0.485
EHG 2 IH - 0.430 0.393 0.098  0.328 AEHG 2 FeaE 0.112 0.281 0.072  0.241
hise —0.404 0.030 ***  —0.135  0.028 *** e -0.158 0.030 ™ —0.199  0.028 ***
KFbe —-0.011 0.003 ™ -0.004 0.002* Kb 0.002 0.003 0.006  0.003 ™
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7k —0.849 0.096 **  —0.516 0.075 *™*  —-0.330 0.064 **  —0.314 0.059 ***
Kb 0.354 0.308 0.325 0.223 0.150 0.217 0.169 0.193
[E| 3R 0.026 0.152 0.005 0.110 -0.011 0.097 —0.069 0.087
e Fle
7 -0.728 0.068 ™ —0.438 0.049 ™™ —0.278 0.065 ™ —0.212 0.053 ***
Kb 0.307 0.128 ** 0.247 0.089 *** 0.198 0.097 ** 0.196 0.078 **
NS 0.184 0.081 ** 0.130 0.056 ** 0.184 0.064 *** 0.138 0.051 ***
pilites
7 0.006 0.124 —0.065 0.103 -0.098 0.105 -0.077 0.112
Kb 0.190 0.111 * 0.084 0.091 0.084 0.095 0.059 0.100
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T4
i —-0.393 0.112 ™ —0.169 0.093 * -0.210 0.108 * —0.090 0.100
Kb 0.183 0.055 *** 0.179 0.042 *** 0.175 0.050 *** 0.160 0.043 ***
ES vy 0.130 0.048 *** 0.070 0.038 * 0.128 0.044 *** 0.088 0.038 **
=22
ik —-0.730 0.156 ™ —0.488 0.174 ™ —0.248 0.131 * —-0.397 0.136 ***
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Kb -0.208 0.286 —-0.231 0.189 -0.158 0.153 —-0.277 0.124 **
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RIK
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Major field of study and gender earnings gap among highly
educated employees in Japan

Mamiko TAKEUCHI*

Summary

This paper examines the relationship between the major field of study among highly educated employees
holding an undergraduate degree or above and the gender earnings gap using a panel data set from 2004 to
2017. First, based on the estimated earnings function by gender, the wage premium was confirmed in the
order of medicine or dentistry, pharmacy, and engineering in males based on humanities, and the wage pre-
mium was confirmed in the order of physics, medicine or dentistry, engineering, and pharmacy in females.
As a result of factor decomposition of each earnings function, it became clear that the low ratio of women in
the engineering field positively contributed to the earnings gap, while the difference in evaluation (coeffi-
cient) in the engineering field contributed to a reduction in the earnings gap. In order to examine the gen-
der earnings gap among men and women who majored in the same field, we examined the effect of a female
dummy variable on the estimation by major field of study. The negative effect of the female dummy variable
was confirmed in fields other than natural science such as humanities, education, agriculture, and social sci-

ences in consecutive order.

Key Words

higher educated employee, major field of study, gender earnings gap
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