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MG | 3685 | 4006 | 390.1| 251.6| 115| 435.9| 4511| 4388 2639 202
99.9% 1545 X [l
FH| 1274 | 950 | -13L7| -838| 14| -147| -762| -1174| 899 32
Em| 19| 254| 70| 98| 20| 134 564 116| -123| 27
ACOROWE  qqr| ao1| 29| a19| 058 262 050 27| -436| -0.30
pfif| 0000 0.056| 0000 0000 0559 0009 0620 0007| 0.000| 0.764
U 507 506 507 506
150,000 AL E
BN | 983 | 991| -1059| 330 | 24| -823| 784 524 269 5 1
59| -203.0| 2830 -2840| 560| 30| -336.0| -4960| -375.0| -830| 3.0 12
thgefi | 500 200 750 250| 00| 270| 230| 10.0| 230| 00 114
95% | 431.0| 359.0| 4040| 150.0| 30| 4930 3720 5300| 2090| 30 216
WekfE | es8| 82| 704|333 6 TTL| 866 |  936| 396 1 227
Voo | 64| 1813| 1763|663 | 30| 1594| 1650 | 1460 | 665 16
LN | 195.0 | 1820 | 2450 | 86.0| 20| 2830 845.0| 3280| 1210 2.0
PRy 568|  204| 770|338 02| 468 38| 1051| 374 01
BEEE | 2162 | 2326 227.0|  720| 25| 250.6| 270.0| 2678 946| 17
99.9% 15 X [l
TR 90| 3u1|  268| 179 07| 87| 59| 459 164 03
Em|o1047|  719| 1273|  498| 04| 1022| 636| 1644 583 05
ACOROWE | gg) 1sp| 511 708|120 281 021 58| 59| 07
pfi| 0000] 0.88] 0000 0000 0.231] 0005 0831| 0000| 0000 0466
EUREA 227 227 227 227
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20054E @ 1 4R D SETEE FH WERE T IR BALIT N A XHEE DR D/NT A — 7 % iRTE
30T, AR MTXKEAGIAGE (201045) ] O THE%£20054EICEH Licb D TH
% (B (20054EFET, WLHARLHFSMG)). & 51T, JEEBOWIME R L OEFiH D85
A—Z ERET B [Hll] OFOCOEBEEERMT 5720, F2 OTEEF UHFiISMO
REHE, VR ANEHG, FECRHEE O3 IO 2 IETEH 200445129 2 856 (C
(20044E3E 1, WLHAMLEHTM)), 20064E129 2854 (D (20064E4E1C, WAL SR AT/M0)),
2004~2006512 9 2554 (E (2004~20064E3E 1, WEHALH IS M)) O HEIT X 21X
MRS E AR Lz, T7b b, B~DItk - THEHKD (Fitk 3SEMOMD & - 72
ERO) WMEB N RIZTHELERILL, A L EORBETHEHIIHD/ ST X -5 DK
TESEDEND LI T HE ARG L.
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X5 & U7c1,965 HiG RO 0 TR O AR (ROFERiHMHERET 5 [Hilk] o
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DENNT & B FEEFMOEALRAEBEAVNS S HIBAT L DEEETH O, ALBEEIN
S HRRTIRIET O MBI X » THTHRHEE BALE TS 0 P HF MmO S D 2
K& 2B7213 T L, 2004~20064F 34EM DT A H W2 A THANHBED X 0K
73 [HUR ] CTHAIMMAERES 5 2 & THENN LT 3 alREEAURE Sz, —A T,
L0 JEE THg | THEEISGARET S I LI, ZoXH/NUKTORSIZ 0 2%
W B ETHELN ETXB3[REMNH 2 LI Rl & & &I, /NiRo HFERI0)
JRFRII5 87 — o AN BIZ S % (over-smoothing) AIREPENSH 5 E W) RE S H -
7o, PEERZED ML — N4 7 (variance-bias trade-off) O#lSh Sk Y X7 A0
OB ARH T B ERBEEAHETH 5.
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KNG B) ZEERET 3. iRk ELTH/NL TS (E6) 2blbo
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9 & 91, HEZEDOEALR—EH L TN D THNITHUISA D D22 1284 5
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BHROCICHE 7 aY = 7 b [EHEEE « HUSEHEE 5 © B7c DAL « Sl b O Frlit ic eI L7z
ABGHT « FERAERE & € DISNICB ¢ 2098 (WFEREE AL | EFERAOER 7o Y = 7 b
DA =KL, &0 b ENERREE « A RREPIZEAT A HRA ORGP EEE D o 3N
DBIDHEER A Y bRV DEDEHEZHRL B0, FoETHL, RShichE
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BERI

ARRERER B TR ETF BIFEHFRD E (2004~2006FDFETHZ A OEBEF RERICEF]

PHERTET DHE) LT IEOXHOEHMEE, Z0THD9.9%EBEXHERE UVEEMRE
E TREFNEGRIERAE GETT—9 OB EERINFTERTET M) D&
Bl % LS N
HEmEERAL | B C D A A0 B C D A At | RRUERL
BET—% 2005 2004 2006 | 2004~2006 | 2004~2006 | 2005 2004 2006 | 2004~2006 | 2004~2006 %}[EN{%)
JEi s OB | FREAEIL « FEHIK - Bl 2 KSR FR I  FEHIK - Bl 2 IR
JNEE
e/ M -3.14 -2.44 -5.52 -1.98 -1.96 -3.03 -4.97 -6.81 -1.56 -1.56 1
5% -0.86 -0.62 -0.70 -0.75 -0.75 -0.80 -0.44 -0.81 -0.53 -0.53 99
g fE -0.16 0.21 0.02 -0.02 -0.02 -0.11 0.33 -0.11 -0.00 -0.00 983
95% 0.59 0.97 0.73 0.37 0.37 0.56 1.06 0.52 0.29 0.29 1867
b 1.64 3.47 1.95 1.32 1.32 3.49 2.47 1.46 1.12 1.12 1965
Loy 4.782 5.906 7.474 3.295 3.277 6.519 7.445 8.268 2.685 2.684
Y531 i e 0.541 0.562 0.549 0.313 0.315 0.481 0.547 0.495 0.225 0.226
Ty -0.157 0.189 0.015 -0.093 -0.092 -0.114 0.330 -0.122 -0.047 -0.046
oA ff 0.461 0.509 0.504 0.334 0.334 0.444 0.498 0.443 0.257 0.256
99.99 2 X [
FBR -0.192 0.151 -0.023 -0.118 | -0.117 -0.147 0.293 -0.155 -0.067 -0.065
R -0.123 0.227 0.052 -0.068 -0.067 -0.081 0.367 -0.089 -0.028 -0.027
A EDEDRE
t Al -15.13 16.47 1.28 -12.33 -12.22 -11.42 29.41 -12.25 -8.18 -8.03
p fE 0.000 0.000 0.200 0.000 0.000 0.000 0.000 0.000 0.000 0.000
T X ETAE 1,965 1,964 1,965 1,964
10,000 AL T
I/ IMiE -3.14 -2.44 -5.52 -1.98 -1.96 -3.03 -4.97 -6.81 -1.56 -1.56 1
5% -1.09 -0.88 -0.91 -1.05 -1.07 -0.97 -0.66 -0.86 -0.79 -0.79 26
i -0.11 0.15 0.09 -0.10 -0.11 -0.07 0.31 -0.06 -0.03 -0.03 254
95% 0.63 1.03 0.81 0.43 0.40 0.67 1.14 0.55 0.36 0.37 482
I KA 1.17 2.11 1.90 0.78 0.81 1.95 2.15 1.46 0.73 0.73 507
| 4.309 4.554 7.419 2.761 2.768 4.976 7.118 8.268 2.294 2.294
Y431 PR 0.592 0.618 0.564 0.529 0.525 0.556 0.608 0.505 0.345 0.343
Fy -0.154 0.117 0.016 -0.210 -0.209 -0.114 0.263 -0.119 -0.105 -0.102
FEHE AR 25 0.556 0.615 0.692 0.441 0.441 0.531 0.612 0.554 0.352 0.351
99.99 = #HIX 4
TR -0.236 0.027 -0.085 -0.275 -0.274 -0.192 0.173 -0.200 -0.157 -0.154
RR -0.073 0.207 0.118 -0.145 -0.144 -0.036 0.353 -0.037 -0.053 -0.051
A LDEDORE
t il -6.25 4.28 0.53 -10.74 -10.67 -4.83 9.67 -4.83 -6.71 -6.57
p fi 0.000 0.000 0.595 0.000 0.000 0.000 0.000 0.000 0.000 0.000
T X HTR 5 507 506 507 506
150,000 ALL L
e/ M -0.86 -0.79 -0.91 -0.45 -0.46 -0.78 -0.56 -1.02 -0.40 -0.40 1
5% -0.62 -0.31 -0.55 -0.15 -0.15 -0.53 -0.01 -0.61 -0.17 -0.17 12
e fE -0.20 0.27 -0.08 0.02 0.02 -0.12 0.35 -0.20 0.01 0.01 114
95% 0.37 0.84 0.48 0.21 0.21 0.34 0.94 0.34 0.22 0.22 216
fro N[ 1.23 1.65 1.48 0.37 0.37 0.63 1.40 0.66 0.41 0.41 227
| 2.097 2.435 2.392 0.822 0.824 1.412 1.953 1.678 0.807 0.806
Y43 P 0.324 0.365 0.377 0.121 0.124 0.327 0.415 0.361 0.091 0.091
iy -0.183 0.275 -0.047 0.019 0.019 -0.108 0.391 -0.178 0.015 0.015
R HE ffh 72 0.307 0.345 0.334 0.111 0.112 0.263 0.311 0.289 0.113 0.113
99.9% = #HIX [
TR -0.251 0.199 -0.121 -0.006 | -0.005 -0.166 0.322 -0.242 -0.010 -0.010
R -0.115 0.351 0.027 0.043 0.044 -0.049 0.460 -0.114 0.040 0.040
A EDEDRE
t il -8.97 12.03 -2.12 2.55 2.61 -6.16 18.94 -9.28 2.00 2.05
p fiE 0.000 0.000 0.035 0.012 0.010 0.000 0.000 0.000 0.047 0.042
i XT3 227 227 227 227




BER2 AOBRKRRAHEETHITFEHFEROIERO E (2004~20065F DFETEZ A W ERERIREALIC
FRIAMERTET B5R) (ST FEDHHOFIEE ZDOFHDN.I%EEXEKRUVAEN
RE : MREFBESRRIERAE GECT -4 OHBEFRINmERET St D&

Bl % LS N
HEmEERAL | B C D A A0 B C D A At | RRUERL
BET—% 2005 2004 2006 | 2004~2006 | 2004~2006 | 2005 2004 2006 | 2004~2006 | 2004~2006 %}[EN{%)
JEi s OB | FREAEIL « FEHIK - Bl 2 KSR FR I  FEHIK - Bl 2 IR
JNEE

e/ M -1271 -1399 -1341 -836 -836 -1496 -1406 -1422 -973 971 1
5% -498.0 -471.0 -489.0 -284.0 -283.0 -578.0 -587.0 -557.0 -283.0 -282.0 99
g fE 5.0 -3.0 0.0 -16.0 -15.0 -3.0 0.0 -4.0 -4.0 -4.0 983
95% 469.0 480.0 486.0 371.0 366.0 593.0 590.0 521.0 366.0 367.0 1867
b 1191 1456 1573 990 992 1529 1757 1501 1345 1346 1965
| 2462 2855 2914 1826 1828 3025 3163 2923 2318 2317
Y531 i e 304.0 306.0 311.0 179.0 180.0 361.0 391.0 364.0 174.0 174.0
Ty 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
oA ff 285.4 289.3 289.6 194.0 194.0 338.2 355.8 334.2 196.4 197.2
99.99 2 X [
R -21.2 -21.5 -21.5 -14.4 -14.4 -25.1 -26.5 -24.8 -14.6 -14.7
R 21.2 21.5 21.5 14.4 14.4 25.1 26.5 24.8 14.6 14.7
A EDEDRE
t Al -0.00 -0.00 -0.00 -0.00 -0.00 0.00 0.00 0.00 0.00 0.00
p fE 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
T X ETAE 1,965 1,964 1,965 1,964
10,000 AL T
I/ IMiE -1031 -1399 -1341 -689 -735 -1418 -1266 -1357 -674 -683 1
5% -566.0 -533.0 -535.0 -295.0 -295.0 -597.0 -609.0 -631.0 -308.0 -304.0 26
i -19.0 12.0 -33.0 9.0 8.0 -6.0 26.0 -14.0 18.0 16.0 254
95% 508.0 578.0 558.0 537.0 516.0 625.0 708.0 680.0 561.0 560.0 482
I KA 1069 1456 1573 990 992 1347 1757 1501 1345 1346 507
| 2100 2855 2914 1679 1727 2765 3023 2858 2019 2029
Y431 PR 351.0 348.0 339.0 255.0 254.0 390.0 429.0 425.0 265.0 272.0
Fy -26.4 12.0 -27.5 46.8 46.3 0.4 41.1 -1.8 51.1 50.4
FEHE AR 25 312.0 339.7 330.2 251.6 251.9 367.2 397.8 378.9 263.9 266.5
99.99 = #HIX 4
TR -72.3 -37.9 -76.0 9.8 9.2 -53.6 -17.3 -57.5 12.3 11.2
RR 19.5 62.0 21.1 83.8 83.4 54.4 99.6 53.9 89.9 89.6
A LDEDORE
t il -1.90 0.80 -1.87 4.19 4.13 0.03 2.33 -0.11 4.36 4.25
p fi 0.057 0.425 0.061 0.000 0.000 0.979 0.020 0.915 0.000 0.000
T X HTR 5 507 506 507 506
150,000 ALL L
Fe/ )Ml -1068 -1070 -1144 -333 -335 -755 -709 -564 -396 -393 1
5% -355.0 -283.0 -316.0 -150.0 -151.0 -372.0 -530.0 -401.0 -209.0 -210.0 12
e fE 26.0 3.0 53.0 -25.0 -27.0 -3.0 -15.0 41.0 -23.0 -23.0 114
95% 346.0 308.0 346.0 56.0 57.0 406.0 365.0 498.0 83.0 83.0 216
fro N[ 670 694 667 330 332 620 901 951 269 267 227
| 1738 1764 1811 663 667 1375 1610 1515 665 660
Y43 P 188.0 179.0 218.0 86.0 85.0 288.0 339.0 350.0 121.0 121.0
iy 23.0 -13.4 43.2 -33.8 -33.8 9.4 -33.5 67.8 -37.4 -37.1
R HE ffh 72 215.7 218.5 223.9 72.0 72.3 235.6 274.7 264.4 94.6 94.8
99.9% = #HIX [
TR -24.8 -61.8 -6.4 -49.8 -49.8 -42.7 -94.3 9.3 -58.3 -58.1
R 70.7 34.9 92.7 -17.9 -17.8 61.5 27.2 126.3 -16.4 -16.1
A EDEDRE
t il 1.60 -0.93 2.91 -7.08 -7.04 0.60 -1.84 3.86 -5.95 -5.90
p fiE 0.110 0.355 0.004 0.000 0.000 0.548 0.067 0.000 0.000 0.000
i XT3 227 227 227 227




BER3 MRETRAIFEHFHD A~E RUARQIRRIOFHH) LA TH20FD AR
MXETHAEMRIERAE GECT—% QBB EFAINMERTET SiHl) D&
A, PRGN R O20H B

% LS
JERE (B E) AL (B
AJBJC[DJ]E [ax AJBJC[DJ[E [ak
fﬁ;ﬁ X 2%]2) qgggg 9005 | 2004 | 2006 | 2004~2006 fﬁfg i ,;“\%E) ’Qggg 2005 | 2004 | 2006 | 2004~2006
T [oxE| BRI - 4EHIK - [2KE T ToRIE] AR - RERIK » [ 2DE
HE BAs HIE ] Busr i HIE
1| #zne medneEx | 22 10 10 3 6 1 1R bk 7l 1 3 1 3 1 1
o | WL NETERER | 27] 2 3 6 1 2 9|l R 57 4 6 5 13 2 4
3 [ EaF 50 4 10 2 5 5 4|dumE b 58/ 8 2 9 5 3 8
4 |HEH MEK 520 5 6 T 2 6 5| EME  Hmw 72| 3 7 19 1 10 3
5 [REE Ml 777 14 11 43 T|WE pEbkG 770 5 13 8 11 4 5
6 [HEE R 102 3 12 10 29 4 3|HZNR BERGEEXK| 11.0] 7 23 13 10 6 7T
7 |EHE g 13 6 5 4 39 8  6MEE  Jaw 13 9 17 14 14 5 9
8 |BEARE  ZEhT 1150 9 8 5 27 11 O|ibfRE ki 133 14 10 15 18 9 14
9 [mEE  WATRK | 13.8) 11 29 12 10 10 11| HZiE BT 153 10 1 40 8 23 10
10 B #iEK 183 12 17 25 35 9 12| BN 158 2 4 6 70 11 2
INRRE T Py T 20.3| 13 46 9 28 13 13|iIL  ARCH 200/ 11 30 3 58 7 11
12 |WZE BRWARK| 21.8] 18 21 22 36 16 18| ildEE R 213 13 25 63 6 8 13
13 | Mz BeRdidX | 25.7) 23 87 31 21 19 234N BaifHr 218 17 39 28 17 12 18
14 [MZ I BRRAMS0K | 27.8) 15 68 20 82 17 15| ILOL R 955/ 21 2 38 22 95 21
15 |BEE fUshr 33.0| 21 51 55 7 43 21|ihdEE  R4H 983 25 68 16 20 16 25
16 [ ekl 365 8 27 19 145 12 8|EWE  mhH 327 129 121 12 30 12
17 | ZBRE LT 38.3] 50 66 38 3 23 50 |MdEE  ORBAT 342 18 72 11 73 14 17
18 |BEIL s 427 43 45 7T 1T 31 A3|ihgmE  Aupar 387 23 11 41 116 18 23
19 BRI 430 25 60 16 83 49 25 |fEAE sk 39.7| 16 22 160 4 20 16
2 |BHE A 432 14 105 61 24 41 14|dpEBE A 39.8) 41 29 20 89 19 4l
B. P i at R0 20 HG K
% i
JERE GO JARE G
A[BJ]Cc[DI]E[aR A[BJ]c[DI]E[a
fﬁ"ﬁ AR /ﬁ\%% ’ggé; 2005 | 2004 | 2006 | 2004~2006 %ﬁ X ArH ,f\;ﬁ% 938367 2005 | 2004 | 2006 | 2004~2006
T (x| BRI - SERIK - [2KE T (x| HERIE - SFRIK - [2KE
A il W ] B I
1965 | KBUfF - KBimskik | 1.2 1 1 1 2 1 1|KBUF  KBGKIX| 83 4 10 20 10 2 4
1964| H4E b 68 2 15 5 15 2 2|dnim sz 95/ 1 2 2 18 10 1
1963| HARkL 859U 103 3 2 7 2 3 3|H&EE K 97/ 2 11 2 40 1 2
1962 |H4E HAIET | 12.8] 4 24 2 37 6 A|HHEE  mp 2000 18 9 40 30 5 18
1961 |4 mau 170] 17 11 3 50 4 17|duimE s 230/ 5 43 38 41 6 5
1960 #HR5L KT 175 21 35 8 13 7 21 KW AKBAER| 207 6 8 11 144 3 6
1959 | HARE ok 208 18 19 16 46 8 18| TR Jui 31.0 10 120 15 19 12 10
1958 | HHE P 218 8 18 19 69 9  8|H&E hir 318 16 66 8 2 4 16
1957| B WAKH 235/ 6 30 13 72 14 6|dumd et 320/ 23 18 33 25 70 23
1956 | EAIR 23.7| 10 6 10 101 5 10|##  HOME 332 3 4 166 8§ 15 3
1955| H4RE ki 248 7 13 46 65 11 T\ KB  ABfduENK| 432 20 99 48 37T 17 29
1954| H#E BAT 26.7) 14 14 29 79 10 14|FH&HE  FAET 435 2 152 32 16 9 2
1953 | #AE ke 26.7) 11 29 60 32 17 11| TH#E ST 437 21 141 36 24 19 21
1952 | &M PR 293 31 12 63 24 15 31|duimE e 452 8 8 69 64 36 8
1951 | KBl ABGEEK | 20.5] 23 32 40 38 21 23| MEAKL  RAN 538 32 27 96 128 8 32
1950 | H4RE iy 305 9 16 37 89 23 9|MER A 548 14 39 281 6 25 14
1949 [#50 4 N 31.2| 33 47 6 55 13 33|FmE  HLHIT 572 7 14 284 5 2 7
1948 | AR5 ET 32.8] 19 55 48 29 27 19[MEE  ERLN 57.3| 40 34 126 51 53 40
1947| BB I 337 40 27 45 27 24 39| KWUF  KWmikK| 57.7| 22 166 43 70 23 22
1946 | bt FF 340/ 95 7 64 49 34 o5|WWE 580/ 15 56 12 163 87 15
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Methodological issues in municipal lifetable construction:
How much prior knowledge of regional differentials in mortality stabilizes
death rate estimates in a small area?

Keita Suca

This paper empirically analyzes how methods for construction of a municipal lifetable alter re-
gional differentials in life expectancy, using Japanese mortality data from around 2005. Official
statistics for the municipal lifetable in Japan have been published by the Ministry of Health, Labor
and Welfare since 2000. First, we demonstrate that regional patterns of life expectancy in the 2010
official lifetable differ significantly from those recorded in both 2000 and 2005. Then we examine
whether this difference is a consequence of methodological revisions undertaken in the 2010 round.
In particular, we construct five types of municipal life tables and compare their life expectancies
with the official life expectancy. The five types are classified by two factors in their construction
methods: (1) utilizing periods of death data (single years from 2004 to 2006, or the average over
2004 to 2006); and (2) land sizes of regions by which prior distributions for Bayes estimation of
death rates are decided (the second medical [administration] area, or prefecture which is larger than
the former). We find that the changes in construction methods affect the regional patterns in mu-
nicipal life expectancies: there are more than 0.5-year differences by the construction methods
among half of the municipalities, and the modification of the prior information in Bayes estimation
results in the differences being more than 0.3 years among half of the municipalities and | year in
ten percent of the municipalities even after fixing the period of death data.
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Integrated Projection Model of Regional Population and Households
— Methodological Problems —

Toru Suzuki

This paper discusses methodological problems that make it difficult to project regional popu-
lation and households simultaneously and dynamically. While a dynamic regional population pro-
jection model includes migration probabilities by origin and destination, a dynamic household
projection model incorporates the transition between marital states and household positions. If mi-
gration and marital’/household transitions were mutually independent, it would be possible to easily
compile these probabilities into a transition matrix. However, the results of the Seventh National
Survey on Household Changes conducted in 2014 show many examples of mutual dependence be-
tween two behaviors. Examples include the relationship between migration and first marriage, be-
tween migration and marriage dissolution, and the asymmetry between urban and rural migration
during the first marriage.

Another problem is the regional difference in missing values in the census and vital statistics.
For example, the Tokyo metropolitan area and Okinawa prefecture exibit very different magnitudes
and age patterns regarding "unknown" marital states. Furthermore, the comparison of age-specific
first marriage rates between Tokyo and Okinawa highlights the difficulty in applying the propor-
tional hazard approach.

The final problem is the regional difference in household formation and dissolution behavior.
For example, the probability of leaving the parental household is lower in a metropolitan area than
in a rural area. The probability of co-residing with parents after marriage is the highest in the
Tohoku and Hokuriku regions. Although such patterns are well known, it is difficult to obtain the
sex- and age-specific probabilities empirically for every prefecture.
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Demographical Migration Analysis of 20 Cities in Niigata Prefecture:
Part 1: Overview of the Migration Pattern Change from 1980 to 2015

Shiro Koike

In this study, changes in number of migrants in 20 cities in Niigata Prefecture from 1980 and
2015 are analyzed using Niigata-ken jinkou ido chousa (Migration Survey in Niigata Prefecture)
provided by Niigata Prefecture. The data are divided into intra-prefecture migration and inter-
prefecture migration. For the analysis, the indirect standardization method is applied to clarify the
change of mobility of migration and the influence of the population structure on the migrant num-
bers in each city in Niigata Prefecture.

With regard to intra-prefecture migration, the results of the analysis reveal that population
structure factors have had a great influence on both in-migration and out-migration, and the popu-
lation decrease and aging of cities in the prefecture were directly related to the decrease in the mi-
grant numbers of each city. As for intra-prefecture migration, the tendency of excessive in-
migration in Niigata City and Nagaoka City, which are central cities in the prefecture, was
strengthened, whereas in other areas the tendency of excessive out-migration has been increasing.
On the other hand, with regard to inter-prefecture migration, the demographic factors of change in
the frequency of out-migration and in-migration are different; namely, population structure and mo-
bility factors had the greatest influence on the decrease in out-migration and in-migration, respec-
tively. In particular, the cities with higher rates of decreases in out-migration due to population
structure factors tended to show significant decreases in in-migration mobility, suggesting that
there are some relationships between population structure factor and mobility factor.

This study reconfirms the effectiveness of migration analysis using the indirect standardization
method and suggests a part of the method for utilizing population statistics provided by local gov-
ernments such as prefectures.
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LD - 12BN S OBERZE b Z nIcHB L TEAT 200, Ebhv-kl EE T
DIRFINVIDSEFHAND 2 ENWTEX 5.

GEEREN ] THE « KREFEH ] O LV 1 ORBERHEFICSFETRES, Z
NMEARN THERE S IR « AE ORI THIM O BENRH -7 & LT HilE» o 0F WK E
CRIFBEAEEMADBRONBR N EEZE LTS, — T, IEHER] 375 20FE
WRAIRAERLTE O, KD S EHEAANDORENS - 7553126 X 2 OX4R
ZZF TS (H 30N, EHEM D S RN O BB NS - 2 8a 3 5 D
TNV 3B) TEBDMS.

72720, LRI [IEHEM] O/RBELNLV 202N EHKET 2 EHEDITI BK
XN EMIDNZE, CHRBMEERLTHEDD, RifliTh~xLBY, 505 L5%
EFNTROACEBOTy, Ex, EVWHBATH A2 EEREL TS, ZORENS
K& &hid 313 &, Hybrid Model IZH W T x, OEEEIZL NIV 1 ELN)L 2 &T
MmN/ b DI B, DF 0, EEEEREM &V MO RS 2 AKOMICA SN S
BRIEOERIT, BITHAENTOEMBOLHOEMEZKR L&D TIEEL, ETIV
NIZEEN TN S D DOIRERFEEIC K - THEAHRINTHWE ENWH T ETHS. £0D
AR DT O N ZHE T H2 LR TERVEDOD, FIZIFEOHEF v+ ) 7TADEM
PEMFEORERMAERE L, —HTZ9 LkcF v+ ) 7 EAENKRIFOWTNLDO R ED
FER RSB L, OOTRERMOFEK EOHEMBEZBEL TH20h s L0,
HHNZ, KRihtEbz2EOLiizTtcorshsho (f) HEORKEBBNE =L E
oTWWBDE LN,

WFENIZE L, LRIV EVRIL 2 ETEORELOMMNOBEMNKEL BB L &I
FEENLETH S, BELSE, BT THRESNTE /v R8s v a v T =41
b LD FEORMELMEED S OF WIR & OBIMRIFRHEIfR & U TIZIH S 0 I3 KFE =
NrboThy, BESNEEREEIC X 2 REER AT R E2BRET 223 TEED
RO S IR E SN DITLE72HTH 5.

51T, fificii~7zk 512, Hybrid Model ® L N)V 1 ORI EENRET VO Z
NE—HT 50, TITHHENTOE0RH L £ THAZOMEKEEDATH S, £



Dz, [HE»SOEWRENZ T oD I ETEOREMEEENS | SV HFDR
BT B854, Hybrid Model @ LX)V 1 OFREIZ, HED S OB RIZEIIHT 53¢
%%wﬁ%ﬁ%&LTMN47x%%ot%® 1785, T LTZOHAREOKRENTEE
BRHEEST B ENRAENS, THbDL, SORENEMLET B5E1E, EORE Lo
PEMEANTZE L L& LT H, Hybrid Model D#ERMRTIZEFHEBNSBONSEE
WO RIZEALDBE LW ETHEINS.

Lid 2, Hybrid Model @ LRV 1 OB O E TRIKNIZ B 1 2 25 02 H) |
ELUTHANS Z EFMER L, bbb, FEEAHMET S LTINS 0FERXEE
RLUTH2DD, &50IFHEN S OFE NIRRT etk s B O 32 % mTERic LT
ZDOMNEARFOSHDSBFMERNEOD, [70RY 7 v aF VEoHikERMRES
B1ZEITE, IS 2EHBMEARNTELE L Tty RS 5 2 LiEiETH 5.

X3 Hybrid Model DHEEIER

BN
FEHOHEED S5 D KDL 5 D
BRI BRI
b (S.E.) b (S.E.)
LVl Ry I — .006 (.014) .000 (.015)
(FEn1) (LR -.023 (.003) *** -.003 (.003)
T-Eb 1o
FEBLO #E2E E o HpY
EHUE A 176 (.048) *** 122 (.050) *
JEIE B .001 (.036) .034 (.038)
HE « RIEES .026 (.065) -.078 (.070)
e (ref)
LRV 2 BEESERE
(BEBD LRl -.039 (.116) -.046 (.094)
=tk (ref) - - - -
BB -.073 (.046) .002 (.054)
TR - 036 (.041) -.203 (.090) *
KFEU -.206 (.044) ** =181 (.041) ***
951 7S -.015 (.005) ** -.019 (.005) ***
%1 iR .020 (.003) *** .004 (.003)
LRy I — (M) .050 (.040) .010 (.044)
R VD .004 (.004) -.006 (.003) +
FEL 1D
KO 2 E o Hihr
EREH VD 317 (L041) **+* 226 (.046) ***
JEEHER VD 246 (.060) *** 228 (.068) **
HE « KikieFHE VD 292 (.088) *** 505 (.097) ***
N (ref) - - - -
TER 2.016 (.158) *** 2.742 (176) ***
L~V 2 #3ELIE S.D. .853 (.012) 911 (.013)
LAV 1 ##ELIE S.D. 406 (.005) .393 (.005)
AR %L (ICC) .815 (.006) .843 (.005)
N 6712 5922

#1) + p<.10 *p<.05 **p<.01 **p<.001
W2) (VD BEENTEE2RT



IV. #amEB®

AT, ZOMELUELSOFR LR EOBBRIIONT, [AKKOZELE ] & [H

HHNOEE) | EDENMIEHLTHETIT-72. UFTTRET, BohciiisEid 5
Lib#EEE D 513, BRI T 2 ZEOMIEIRN, HE» S O FRE E ICHEENTO
EHMIFERESSBOVEHTHS I EMHSNITE 572, £ LT, Hybrid Model 7 5
BONIHMABLTO 3 HItENTES2— (DEELREL L SAEORHE DTS R
Bro k02 0FERITAZITED, ChIXETHROAMRE BBEENTH S (HIK
M), Q) IEMBENNOBITHAE UGEITR, HAAR» 53213 2 5 1A= MHm L
T3 (EAENOZE). ) LaL, Todimsaid, (1D THRS NI EKRROZER & g
FTHENIN., FEZINE, BETH S CEREREELACEL T, R SIEM
JEMTH - e KEE ERHP S BERIEEZ TSN B LI EDIFTEEL,

BRI A EOBEM O3 DHOHMEMRGELETH 2 L5 ICBbh b, KIKEFRNE
BHL V=20 b ETE, BRONEREDr 7 = — XD U2 BITIENE « BIRITEK -
TZNSZRETHIENEDbIEC RSN S, L2 AN, MK OZERE KT 5
L, FEOREEOHMNOEAIZEE S tHED S O FERZBEOBERA/NS N EWL I HERIZ, &
= — ZOEAITH U THBENFZRITHINT 5 2 EORAEZRELTHEOnE LT,
bLEZHITHEHOIE, HmE LTRFHEIIRIZ 0D, EOBE HOEIAHET
BZEWN=—RITHIETE 2 X5 BANERLIROIL AN KD SN 5.

RBICAROBEIZ DL THBRTE &2, H 1L, ARETRER»rD VT +—<
WITEWNIED A EGHAR E L, ANEREREORA ZM%K LTz, Righn
ML TERZ—ZORRAEFHEL T Z00EHET 5 201213, ANERZEHED
A SRR T OB FRICAN B AEDH 5. 5212, HISHEORMENH 5. HHEETO
I EMECRESIN 2 X010, BRIXEOTRE MG OMERIHIRICK > TRE LA
2 AREMENH B, HAEBMAERAECEEhZThO FELOBE RO EEEFRRTE
D, TNoDERETNFLRLTF—FICHMESEEZ EE0EETH 3.

COXIIEARITESNAFEHIVBL L0000, 1HORBHEEOFELEET
ZHTEENS EDLIITHR—PFE2ZFTBEDN, TLTEI LA VT +—< IV
YR— MR FEOMERIE ONITHEBI L TWEONIIDONT, Kfah sz —E0HRE5
ShicEBbns, BENLSDA V7 —<IVEBERLE (BXUCARLEE REHE)
FHAOFRBEERO VD EDE L TEZORREMICERNEE > T/, LA LK, &
BEBZIOOVTHERICKENET 2L 0 IVFLUNILVDT— 7 fEEENT &I
£-T, RIgNEOHREPREEHR 2D, A4 T7I—RDPTED L) BEARESE
ToTBEDOMIIDONT, KOHEREED S ENARRIZIEE7EA 9.



(EW

AT, JEAETF B TEEE R A SR BB S (BORFIER AU (BORFHAEEDITEHE38))
B INTIG U7 A (it o By g4 & R IACRERIEST > 2 7 B9 2 A iubige (WF
FIREE AR, REFT (H26-BOR-—#2-004) | XU THERR « USRI 2 S Bcb 1AL -
AL OFEA TG U7 ADAMT « FERHERE & 2 oG BI 9 2 P98 (MFREREF AR, 38
Fr (H29-BUR-1872-003)) | IC X BBk A2 7o, &7, ARGTHEM U7 [HIZES)MAEARA | (<
B9 2 3k RT3, MEEHER2ROBIE IS &, WASENRE KA LcbonEGEh T
5.

(20184F 1 H11H &A1)

SCHR

AR (2008) [tEOMEEEIEL v — 4] TthoBMEEEFEOW L 2 —KEFEOTOER—] K KF
IR £x, pp.61-108.

HAEMZET (2013) [7 o TERICB T 2 BIERE A BOERER— [HEShoER] & TREFHE ] EaE
K1 TBlEE & AILBEOFRE—T 9 70 S DMun—] GEERFFmi 4, pp.1-38.

ENZALZEREE « ADREDFZETT (2017) TBURH A DK & EE——3 15l A By A& (G EMAT S
T RIFHAD) G H) ENL AR OREE « AT BEVFSET.

e JEE] (2013) [F& CTHRELE & TR TANRENYE] $69%5 2 7=, pp.35-52.

FAHI SR (2016) TSXCBIOBERSIMOEE ] FAZEMESE « fREIED) « HHASAER « HPEAM THADKE1999-2009
—2EFERAE [INFRJ] 12 &k 25HE4E2%] fRORF RS, pp.147-62.

S e IARRE (2012) [HANREEBE) & FEEMIE S — N3V T — 12 X 2 M ANZE) &R ARZE) O
Weat ) TR & J7iR] 352784 15, pp.63-84.

HHE (2000 M FBRAE L LR o mk—ctho [kl fE—] TREESEVIE] 1655
1%, pp.61-70.

Allison, Paul D. (2009) "Fixed effects regression models", Sage.

Allison, Paul D. (2014) "Problems with the Hybrid Method", (Retrieved November 30, 2017,
https://statisticalhorizons.com/problems-with-the-hybrid-method)

Arpino, Bruno, Chiara D. Pronzato and Lara P. Tavares, 2014, "The Effect of Grandparental Support on
Mothers' Labour Market Participation: An Instrumental Variable Approach." European Journal of
Population 30(4): 369-390.

Esping-Andersen. (2001) [f&fLER O vJgetk], HEOHET « 305 1R, s,

Esping-Andersen. (2009) The incomplete revolution: Adapting to women's new roles. Cambridge: Polity
Press.

Posadas, Josefina and Marian Vidal-Fernandez, 2013, "Grandparents' Childcare and Female Labor Force
Participation." IZA Journal of Labor Policy 2(1): 14.

Wooldridge, Jeffrey M. (2013) "Introductory Econometrics: A Modern Approach”, 5th edition, Mason,
OH: South-Western Cengage Learning.



Maternal Employment and Childcare Support from Grandparents:
A Comparison of Within-Subject and Between-Subject Effects

Shohei Yobpa and Yuriko SHINTANI

The aim of this study is to explore how a mother's employment transitions are associated with
childcare support provided by grandparents. Previous research has shown that employed mothers
receive more childcare support from extended family members, such as grandparents, while this in-
formal support is less prevalent for housewives. However, because these studies rely on cross-
sectional data, they provide limited insight into whether employment transitions are indeed
associated with increase or decrease in informal childcare support.

Using data from the 15th National Fertility Survey, we applied the "Hybrid Model" (Allison
2009), which allows "within-subject" and "between-subject” effects to be estimated simultaneously.
Empirical findings are as follows: (1) in line with past findings, childcare support from grandpar-
ents was more prevalent among families where the mother was employed; (2) transition to regular
employment is associated with increased informal childcare support; and (3) comparing the be-
tween-subject and within-subject association of mother's employment and informal care, between-
subject differences were found to be substantially larger than within-subject changes. Results
suggest that although a mother's employment transitions may affect the extent of informal care pro-
vided by grandparents, the effect is small compared with pre-existing differences between mothers
who are in different employment status. The study also discusses the role of grandparents in child-
care arrangements and the importance of formal care.
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40~445% 31.8 31.2 32.5 32.7 33.5 33.5
45~491% 27.4 217.9 28.1 29.6 30.0 30.8
50~ 54k 22.1 25.5 26.1 26.3 21.1 28.1
55~595 17.8 20.8 23.9 24.5 24.8 26.1
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65~695% 10.3 13.5 15.1 17.8 20.7 21.2
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15~195% 7.1 7.0 7.0 7.0 7.0 7.0
20~ 245 30.2 30.2 30.2 30.2 30.2 30.2
25~295% 30.6 31.3 31.1 31.2 31.3 31.4
30~34j% 21.9 23.1 23.5 23.5 23.6 23.8
35~39% 17.5 18.6 19.2 19.6 19.6 19.6
40~445% 17.1 17.0 18.1 18.5 18.8 18.7
45~491% 18.1 17.7 18.2 19.1 19.6 19.8
50~ 54k 18.2 19.5 19.4 19.7 20.5 20.9
55~595 17.8 204 21.8 21.7 22.0 22.8
60~ 645 17.4 19.5 21.9 23.4 23.3 23.5
65~695% 16.0 18.2 20.2 22.4 23.9 23.9
70~ 7455 13.5 15.9 17.8 19.6 215 22.8
T5~T95% 12.3 13.7 15.5 17.1 18.8 20.3
80~845% 12.6 13.3 14.2 15.5 16.8 18.3
8ol b 14.2 14.5 15.0 15.5 16.0 16.8
15V _L#aat 17.9 18.8 19.7 20.4 21.0 21.5
6o L (F548) 14.0 15.5 16.8 18.2 19.7 20.8
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15~195% 5.6 5.6 5.6 5.6 5.6 5.6
20~ 245 23.3 23.1 23.1 23.1 23.1 23.1
25~295% 20.6 20.9 20.8 20.7 20.7 20.7
30~ 345 13.4 13.8 13.9 13.9 13.8 13.8
35~39n% 9.9 10.6 10.9 11.0 11.0 11.0
40~445% 8.9 9.8 10.2 10.4 10.6 10.6
45~491% 9.3 10.5 111 11.5 11.7 11.9
50~ 54 10.1 114 12.5 13.0 13.4 13.6
55~595% 10.9 12.6 14.0 15.0 15.5 15.9
60~ 645 12.7 13.9 15.6 17.1 18.1 18.6
65~695% 16.0 16.1 17.2 18.8 20.2 21.2
T0~T455% 20.0 19.8 19.9 20.8 22.3 23.6
T5~T95% 25.2 25.0 24.9 25.0 25.7 26.8
80~845% 29.1 29.1 29.0 28.7 28.6 29.0
8ol L 22.9 24.4 24.8 24.8 24.8 23.9
155 #ag 15.3 16.3 17.2 17.9 18.4 18.9
6o L (F548) 21.8 22.4 23.2 23.9 24.3 24.5
7o b (F548) 25.6 25.9 26.0 26.1 26.0 25.8
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