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— MIE 1948 4F 11 H DARE, 1949 42 10 H £ CIZAENTE TH 5, mmE Lol
1E1X 2006 4 4 7 (FH k) & 2013 4 4 J (GBamEpb) (hifrsh/z, 2013
DYIE T, MkfeJE I fiE DX RE 2 RiETE DAMADREIL SN D FOTERERE
B Tonlz, R LVIZFEWRB OV T VOB THY | SV AZek (Bk
) SRV BB M, NV ClELETH 5, 2006 4O & in {517 8l O E 4
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13 60 7 Td - 7228, & in A JE R R HE B B (LR s 1 3R 2 1251 & BT b, 2006
HFTIL 62 5%, 2007 45 2009 4 F TIE 63 7%, 2010 5 2012 - FE Tl 64
. 2013 FELURRIL 65 7k L e o 7o, AR DT RIRTH 5 Y > 7L D FRHALF i
FRT65 M ThH D, AfFOY 7 ThbA D 1954 42— — bk TlE 2008 4
TIL B4 TH DD, 2014 FIT 65 &> TN D,

[Z ek 1 2A]

R2TBRERERN O T LOHBTHY . XL A IZ2Ek (Hah).
SNV BIEEM, ~FZV CIEEMETH D, 2008 FTHIHEL TV DLHEITHITEIR
ELTZDT, 2008 FFITITMERITAIE L, 0%, IEH. FER, BENOR
WICEE~B LY T ANEZ TN D,

ZZICFE 2 &2
R EIEDORERGET 27 OICUL FOERET VA HEE T 5

Y=ﬁ0+ﬁ1'C+ﬁ2'E+ﬁ3'YeaT
+0,-C-E+fs-C-Year + B¢ E-Year + B,-C-E-Year

+,38'Z+€

=72 L,

Y:gh¥ESI— (=1, EX=0),

C:a—F—FraRTELI L (1949 Fa—FK— b5 1954 FFa—FK— k
EFTDOEODHI—),

E: 2008 FFF SO EA £ TH L I — A (EH FFER BEOL X I —),

Year : 24 I — (2010 4E~2014 4F £ TOHKEL I —),

C-E:fa—Fh— M I—LKERAFEY I —DIRFAEHE,

C-Year: 23— — "X I —LKEXI—DRKEIHA,

E - Year : HKEHEY I — L FEX I — DR ZEIH,

C-E-Year: &2—h— M I— FEHERE, £F¥I—0 -"HLEH,
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Z: =3y b= VR (k. BEAS, RETAE. BEADIREE CGEFITEV, v,
ELOHMNEFZIFEN, EHEonEFEXFERV. B, EFICRW, © 6
Bels) 2R 5 I —E%).

B : BUmFREL.

€ RAZEIH

HEZHIE 2009 06 2014 FEDOT—F &4 5, (1) N TOHEFHRERIL, &
FI—DREESL —HRIZENGLENTD, HEHFERZ A THMIRNE LV,
T, (1) ROHEHERLY . (2008 41 HD) EAFIE, a—K— K, 4,
RO TR ERYEZRE L, OB E2H Lic, £7°, miE ko LIE
WEEZI VAR b EHE L, REOREEZZITHEMLIEEHR
., T, P — AV NEEE LT, ZOESIEIZL D 2009 42 JLHE L
L 7= FRIEE R DAL

(E[Y|C =i,E =j,Year = k| —E[V|C = i,E = j,Year = 2009])
—(E[Y|C = i,E = Self,Year = k| — E[V|C = i,E = Self,Year = 2009)),
i =1949,---,1954,j = Full,Unreg,and k = 2010,---,2014

ZHEEE L2, RQoOFE 1 HIZS =2 —4— M, IES - FEEHBIO 2010 4£~2014
EETORBER, B 2HITFE 2009 FOBMERTHL, ZD2ODHEDESE
ED. FU—=F AR« ZN—=TI281T 5 2009 FrikiEl Lo ER0E %
BT 5, WIZHE 3HITF/a—A— M, BED 2010 4£~2014 4 £ TORRE
FOHATILF 2009 FOB®ERTHDL, ZO2O00HEDESELEY, 2 b
— L TN —TIZBIT 5 2009 AL LImmEROB(LEBEET 5, S 51T,
ZD2ODFEFDESE LD EOESIEC KD TR EROLb 2 HE T 5,
B EIEICIRP O L0, BMERTILELTWDLETTTH D,

WIZ, BIOAENS DL LT, BaEBHCERTO 2012 412 60 5% T
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boE L., BEBHHERICE0R THLEDRERIZONT, AEL =2V b
—NVEH, ERLIEERZ, T, bU—FA S MEELE L, EDOEDA
(Z XD TR EROLAL

(E[Y|C = 1953,E = j,Year = 2013] — E[V'|C = 1953, E = Self,Year = 2013])
—(E[¥|C = 1952,E = j,Year = 2012] — E[V|C = 1952,E = Self,Year = 2012]),

j = Full,Unreg

EHEFHT 5, KB)DOF 1 THIX 2013 FI2 60 k&2 W2 5 1953 o2 —FK— DO EMH
HDHVITIEERO PRI ER, H2HIZABOTHHMERT, ZhoD0ENEH
M L7z, iZ, % 3HIL 2012 D 60 xR 5 1952 FFa—FR— FDOIER® 5
VIFZFEER O FRIBESER, FAHITAEOTHBERTHY, ZhoDESZR
M9 5, SHICINLDESDESZ LD, ERBBILER - BH% TRhERICE
Do 20T 5, mBBEIECRPEH L4206 BERITLZEL TWDHIETTT
b5, 61%~63KDFERFBBCER - B TOMERDE(IZHONT RIS
MRAET %,

BB, SOIZHOAENLDGHTE LT, BEZ MU — b A NEE,
E#lz=ay ba— 25 LT, 2009 45 2014 4F £ T, 1949 4= —FK— b
AHAEL LT 60 DB ERPFEORBIC L VSGE LN ERIET 5

(E[Y|E = Full,{C = i,Year = k}| — E[Y|E = Full,C = 1949,Year = 2009])
—(E[V|E = Self,{C = i,Year = k}| — E[V|E = Self,C = 1949, Year = 2009)),

{i,k} = {1950,2010},{1951,2011},{1952,2012}, {1953, 2013}, and {1954, 2014}

R@OFE 1 HIFIBFETE0RE LD 1950~1954 D a—FK— FDOEHOTFHI
BEEER . 2T 2009 FE12 60 5% L 72 D 1949 4 o — iR — kO EH O Tl LR
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ThHY, ZO2200EFSN M) — AV MEHTOTHHEFOLELLTHD, &H
BHIIBFETO0 M ERDEA—AR— FOHEOTFHRIBZER, 5 4 THIE 2009 £
60k & 705 1949 Fa—AKR— FOBHEDOFRIBEEETHY, ZD2o0ESN 2
Y e = VEHTOTRBMEROENTHD, SLOIND 2 ODESDES
LV FEORBIZE D 60 OBEROEN AR T D, MEIEIZHERD D
RO BERITEEL TWDIET TH D, 61 DBLERDZEIT OV T HEARIZ
MREET D,

3. HHHER
F5I1LT7T — X ORBHFTH 5, Appendix [THEFHERTH Y . (D) DHE
FHRE RIS T D, EHEREIY 7V ID T 7 A — (L L THEBLTWD,
FIIX, 27— 2 2R L7 HEsHE R . SI@IEBMED 2 FIGNT LMD H D HE
AR TH D, X (2) AR X 5T, #FRRIT, FFI—, a—F— &3
—, BAFREOREZEANGENTNDID, BMEROHBZ LD Z ENE L,
ZZ T R~WDDEDOFEFEIC LD EROL M EFT N L TElmELEOR)

RESNT D,

[z Zic# 5 &4 A]

1iE, 2 —A— MO EROHFHERELKIR LI D TH 5, 5
IZRARE BV | 2008 ERF L TIESL, FEIEM. HE OMIL» TEIW TV 238 2 x5
L. TORDOBMERODHEBEZRLIEZLDOTHD, NFILAFEERT — X DOFHE
T D, 1949 23—k — F 23 2009 FHFR TIL 60 7% CTH Y |, 2014 4 F TITHEZE
FITR AT T LTV 5, 2008 FHRERTHE Th o7 b DITBER DK T RFES
MTHLOIZ LT, EHOHLIWITIFFEH TH-ZFITHE LD b AT ESR
PIETLTWDS, &EimEEMNNTERZHL I 2013 FLIE R T I3k Tn
5, 1950 £~1954 fFa—AKR— FOfNEZ A TH, EHTIE 59 £ TORER
I, BEEHMREDLRWVA, 60 IR0 EBERITIKTT 5, 61 ML HRA
IR T2 M2 H 5, FEHRTIE, MMAoa—FR—FTH, FORKEE & HIC
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BELEDET L, BEOBRERERNOEHT 2N R 55, 2013 FFDOTEREE
ELARTIC 60 ik & 2 DT D = —3R— FTH, 60 B R THERDETRA LR
%, EREHILIND 2018 FIZ 605K & /0D 1953 FF 2 —A— M TH 60 ik CThk
REOETRHLND, BREBKD 2014 4£12 60 7% & 72D 1954 43 — 7R —
FTH 60 CTHERDIERTRALND, MDD a—KR—FTh, BEFTHME
ICEBWTHBERIFMFLTCND, NV BIEIBHICRELLESGA, SxVCIiT
TVEICRE LTGa ThH D0, HEFHRERITBER L FERREmM TH 5720, LI,
BT =X THITT %,
[Z ZiclX 1 &4 A]

KAlFa—A— FRlOREROHFFRERTH D, () DHEFHRE R AT kHiE
L., K1 OHET—ZICHY T 5, Appendix DEUFSHTOHEEFHER (BK) X
DEHLTWD, EHEBEETTFTAXIEICLD, SRV AIL1949 FEa—FK— D
R TH D, FIDiFar ha— - J—7Th D 2008 R THE ORE
EROHERTHY | F1(2)1FL 2009 FDOBER L DETH D, 72F. 2008 F Dtk
FIL 100% TH D (LT, FE), BERTHRAIEKTFLTWS, FIGIE MY —
RAV b« V=7 ThDH 2008 A TOEMOEE, F(4)ILF 2009 4 &
DETH D, FIGNL, ZD#ESE (DIDICEIBEREROHETH Y, 514)
DIEROBEROEANGLINQDOHEDREROENEZFNWZLDTH D, il
DFETHHERITAEIET LTS, FEEIZ, 51(6)1F 2008 FHf 5 TIHEL D
SRR FI(DILF 2009 F & DAETH S, F1(6)iL DID IZ K Dt ELEDOELDOHE
BThd, MOFETHRHERITIAEICMKFTLTNDS, 733/ B~ /L F Ofif
NOa—FrR— 2R TYH, EHOEEIT 59 Al ERIIMRR s & &Lk
WS, 60 LA OB ERITHE E B L TABEIIE T LTS, EEROE AT,
60 LLATICE W TH, HELHBEL TAEIKTLTEY ., 60 mlEL S HI(
KTFLTWD, fiflvd=a—aR— FTHIEH - IFEH & HIT 2013 FOEREHL
CBEb LT, BERIETTI2HEATHDL, ZhDOMRIT. BRBHIZLD
JEAREDEBIIBENTHLZ L LEANTH D,
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[z Zic# 4 24 A]

#5013, BEBHCEA - BHEO 2012 4£ L 2013 £ T, KEMOBER
AU LD TH D, NE)OHEFHRERITHIS U, & 4 Dol 1 % 5l oo £ B 7>
5RIZHDTH %, Appendix D EVYRIHT OHEFHRE R (BF) KLV HEELTWD,
BRI T NV AIEIC L D, SRV AT 60 OBEHER (1K) DO TH 5,
M EEICRP HNIL, BRFHCEEORERITINET DML H D, 7B
ERBELERTO 2012 FTIEL 1952 4Fa—F— bR 60 TH D, BE OBHEFRIT
91.89% ., IEHLIZ 79.07% . JEEHIL 82.90% TH - 7=, R & HE D74E1T—12.82%.
FEEHE HEDAET—8.99% ThH o7, BEFBHBILEHE D 2013 4 Tlk 1953 £ =
—R—F2 60 K THD, HEDOBRERIL 91.86%. EHIT 80.00%. FEEHIE
77.48% Ch-o7-, EHEAEDOEIT—11.86%., FFIEH L AE DEIFT—14.38% T
bole, HRDOFE(=20134F—20124) 2R 25L. HEDZEIT—0.03%, EHO
72 0.93%., FEHDE—542%Th o7, 22D (DIDIZ X 5 %E2EBLE
A« EROIEMOBRERDZEIL 0.96%., HFIEHRIZT—596%THY, MAbHET
X7 ho 7,

NV BiE, BB LER - BB TO 61 MORERDETH S, DID
IC L2 EHOBELRDEIT4.06% THY, FETIE o7, —J. FEHDOR
ERDHEIL6.24% THVABICHERITI LA L TWE00%A EAKHE), 31 C
X 62 OBERDETH S, DID IC L HERRBLEN - Bk CORmELRDE
. EHL FEEHOMNUBAEEIZR o7z, "RV DIL 63 EOBMELRDETH
%, DID IZ X D2 2RE LIERT - E&OBEROEIT, EM, FEROMNLA
BlIZemole, TDO X2, BFEMOMEREL TRBHLOERT - B TS
He, —MERE, BMERICABEREI R Moz, ITNHLOMRIT, BHELIZK
LEMOIERIIMPERN THL Z L EEAENTH D,

[ Zic# 5 &4 A]

F6I1X, FWAOBREROHB TH D, R@OHEFFERICKE L, £ 4

DOHTFERZROAENL RT- b D Th %, Appendix (Z&H 5 B 55Hr O HEEHG
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R (K IVEHLTWD, BEEREIITAVZIEICLD, SXVAFSKEaT—F
— P D 60 RDOEER (2K) 2OV T, 1949 FFa—F— Pz EHEICHELZ S
DTHDH, FlDFar ba—L - ZL—7THDHHED 60 MBIt Du¥ER,
FNE 1949 Fa—AR— & DETH D, LD a—AhR— Kb, 1949 FFa—FK—
FEEE LT, AERET RV, FI@IE R —hAY K« T =T THDHEHRD
60 M\CH T DR, FIIEF 1949 Fa—F— b DETHDH, 1952 Fa—
A—hFzERE Mo a—FR— b, 1949 4F a—FK— F &L THERZEITR
W FIGB)E, EROBEERDEIZ OV TDEDESTE (DID) (2 & 5 HEFHE T,
)P HHN@)DIEAEBI N2 D Th D, FEmEIEICHENSIIE, 60 %D R
FIXWET 21T TTHDH, Ll 1950 4F£~1953 4 22— — | Tl DID HEFHE
FAETERrolz, —J, BEBEHIEZED 2014 £ TIE, 1954 £ a3 —R— FD
60 it ERIT, 1949 FFa—R— b LHE L T, 5.42% A EIZEH L TW5(10%
Bk,

SNFNBIFF A=A — MO 61 mOBEER (2K) 251 T 1949 = —
B— M EIEMEIZR L2 O TH 5, 51(5)D DID #EFHE L, 522 # B L% D 2013
ETIX 1952 a2 — AR — b D 61 kb ¥ HIL 1949 F 2 —R— L Bl L T 5.06%
AEICEALTHS0Q0%HEAME), ZOMOa—r— MIFERETRNPST,
ZOLXDIE, —HDa—=A— hTIEBRERN EA L TWD Z ENERINTT,

[z Zic# 6 4]

4. WEimERE

AR, T EaEaftaRa] 2R H L T, 2013 fFICBE S o m g T2
HZEACEDN R ZWGE LT, RiEIX, 60 bl HEORAREEZ B L7
LD TH Y, 2013 F LUK, JFHI 60 5K LA O JE 23 65 3% £ Troaimssb S i,
LorL, T ofE &, FHEORIRIT, AT HIHMNIC 60 FRIZET 5 1949 £~1954
FETOMNDOaT—R—FTHRENRS D TH -7 1949~1952 FFE TDH 21—
F— b TIE, 2013 FOERRHLLIANC 60 mIZZET HH, [Al—a2—FK—FAT
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DT TIX, 2008 FRF A THE Tholoar hr—)b - J—7 Ll LT,
2008 MR CTIEMSLIHETLER TH-72H D 60 matERIIMN LA EICK T L,
2013 FDOFERFTHLIRF R T 60 MIl7/2 2 1953 FEa—AK— FThH, Lo 2 —=
—aR— M EAEARIC, EHLIFER O 60 mLFE OB ERITIRT L7z, 2013 FDFH
BALRE S LAREIZ 60 sl 722 1954 - —FR— b TH 60 LA OREERIFIE T L
Teo T2l2L, B2 a—AR— MEOZHTIE, —88, GEEOHREEZEZZD
NORERBBIRE I NI, 2013 FOTERFHILLIEIZ 60 5% & 8 2 5 AF D534 T
RHHEV 1954 3 —AR— F TIEHTH - 72F D 60 kb ERIL, [ 1949 4 = —
A—bhEHBELT, AREICEES>TWVWD, £, 2013 FOEEFHILLIEIC 61
WAz D 1952 Fa—FR— N CERThH-FHD 61 st EHRIT, 1949 F=2—
A= D BLRBERLHEBE LT, ARICEHE > TWVD, S HIT, 1952 = —7R
— FCHEHTHS72HD 61 B ERIT. ELRBILERIC 61 5% & 72572 1951
Fa—FR— LD BABIZEA LTS, LML, THIUADONRITHER S N7
Mo Tz,

INHLOREIL, LT 200N AETHL, —2 & LTI, BEfF
WO —EHTRENTZ LI IC, EEIEEOZHRIL 2006 FEOLERIZHN, £
BORETIIRERA NI NIRRT EWHIMRTH D, —oHiX, ElE
BORED X D7, ZHOTA T A I NV ERELSEZDBEROEEBI IR A IR
ETHHDOTHY, KFEOGHT G & e o ToARITITRE A 37 M edo
T, AHOMRITIIHENRNDARESERH D E VIR TH D, (T DR
IR NI OWN TG ERERRAE L TOS REERH D,

& Xk

ITREM T (2014) [EEERERERALELEO BN , AARE - MEOEZ - K
BB - L EE ARG F O WIE2014) pp.123-152  HTFERE B BT R
At

IR (2014)  [&E4E##E R 2 ELEYIEDOR R Hr—DD 43471 2 V7260 5%
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EhEERERIEERFLER
R & (EEEAS) ZIGFIEE

F1: FEmilY o TV BEOHER

NERIVA AR

607% (2006 F = 5 & ;X IE LART D E )

SEeEF1E (2013F L)

20084 20094 20104 20114 20124 2013%F  2014%& A&t
54 1,363 0 0 0 0 0 0 1,363
55 1,483 1,363 0 0 0 0 0 2,846
56 1,595 1,483 1,363 0 0 0 0 4,441
57 1,692 1,595 1,483 1,363 0 0 0 6,133
58 1,744 1,692 1,595 1,483 1,363 0 0 7,877
59 1,958 1,744 1,692 1,595 1,483 1,363 0 9,835
60 0 1,958 1,744 1,692 1,595 1,483 1,363 9,835
61 0 0 1,958 1,744 1,692 1,595 1483 8,472
62 0 0 0 1,958 1,744 1,692 1,595 6,989
63 0 0 0 0 1,958 1,744 1,692 5,394
64 0 o | o 0 0 1,958 1,744 3,702
65 0 0 0 0 0 0 1,958 1,958
5% 9,835 9,835 9,835 9,835 9,835 9,835 9,835 68,845
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NN B: B

20084 20094 20104 20114 20124 20134 20144 =1

54 686 0 0 0 0 0 0 686
55 789 686 0 0 0 0 0 1,475
56 845 789 686 0 0 0 0 2,320
57 921 845 789 686 0 0 0 3,241
58 950 921 845 789 686 0 0 4,191
59 1,111 950 921 845 789 686 0 5,302
60 0 1,111 950 921 845 789 686 5,302
61 0 0 1,111 950 921 845 789 4616
62 0 0 0 1,111 950 921 845 3,827
63 0 0 0 0 1,111 950 921 2,982
64 0 0 | 0 0 0 1,111 950 2,061
65 0 0 0 0 0 | 0 1,111 1,111
&5t 5,302 5,302 5,302 5,302 5,302 5,302 5,302 37,114

A VIO g .

20084 20094 20104 20114  20124F 20134 20144 &t
54 677 0 0 0 0 0 0 677
55 694 677 0 0 0 0 0 1,371
56 750 694 677 0 0 0 0 2,121
57 771 750 694 677 0 0 0 2,892
58 794 771 750 694 677 0 0 3,686
59 847 794 771 750 694 677 0 4533
60 0 847 794 771 750 694 677 4533
61 0 0 847 794 771 750 694 3,856
62 0 0 0 847 794 771 750 3,162
63 0 0 0 0 847 794 771 2412
64 0 o | 0 0 0 847 794 1,641
65 0 0 0 0 0 0 847 847
&% 4533 4,533 4533 4,533 4533 4,533 4533 31,731
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£2 . ERFENY Y IAVEOHE

NIV A B
SELEFE (2013F L)
2K 20084 20094 20104 20114 20124  2013%F  2014% =5
ER 4,962 4,371 3,808 3,189 2,717 2,217 1,767 23,031
JEER 3,526 3,393 3,609 3,861 4,007 4,157 4,272 26,825
BE 1,347 1,347 1,306 1,340 1,313 1,342 1,316 9,311
mx 0 715 1,103 1,434 1,772 2,101 2,457 9,582
& 0 9 9 11 26 18 23 96
a&t 9,835 9,835 9,835 9,835 9,835 9,835 9,835 68,845
ERILFER 63m 63 7% 647% 64i% 647% 65 % 65 %
NV B B
B 20084 20094 20104 20114 20124 20134 20144 =
ER 3,683 3,235 2,828 2,367 2,003 1,627 1,282 17,025
JEIERR 564 741 1,011 1,319 1,527 1,728 1,872 8,762
BE 1,055 1,037 1,039 1,052 1,037 1,064 1,052 7,336
mx 0 285 418 558 724 873 1,088 3,946
s 0 4 6 6 11 10 8 45
=X 5,302 5,302 5,302 5,302 5,302 5,302 5,302 37,11
NENC: &k
Bt 20084F 20094 20104F 20114 20124 20134 20144 Bt
] 1,279 1,136 980 822 714 590 485 6,006
JEER 2,962 2,652 2,598 2,542 2,480 2,429 2,400 18,063
BE 292 310 267 288 276 278 264 1,975
mx 0 430 685 876 1,048 1,228 1,369 5,636
= 0 5 3 5 15 8 15 51
=X 4,533 4533 4533 4533 4,533 4,533 4,533 31,731
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* 3 : FLbHLE

=-Fivd N T  EERE RME &
E (d) 68,796 86.07%  (34.62%) 0
1949 0 —7R—k (d) 68,845 1991%  (39.93%) 0
1950 3 —7h—k (d) 68,845 17.73%  (38.19%) 0
1951 a—Hk—pk (d) 68,845 1720%  (37.74%) 0
19524 a—k—hk (d) 68,845 1622%  (36.86%) 0
1953F 0 —7Rh—k (d) 68,845 1508%  (35.78%) 0
19545 3 —7h—k (d) 68,845 13.86%  (34.55%) 0
(20084 F ) IEFR (d) 68,845 5045%  (50.00%) 0
(20084 FF ) JEIE#R (d) 68,845 3585%  (47.96%) 0
(2008 FF ) BE (d) 68,845 13.70%  (34.38%) 0
1949 a—7R— b X IEFH (d) 68,845 951% (29.33%) 0
1949F 0—7R—k X JEIEIR (d) 68,845 7.20% (25.85%) 0
1949F0—FR—+rx BE (d) 68,845 3.20% (17.61%) 0
1950F 3—7R—h x 1IE3] (d) 68,845 8.73% (28.23%) 0
1950 a—7R— bk x JEIE#R (d) 68,845 6.35% (24.39%) 0
1950F0—FR—+kx BE (d) 68,845 2.64% (16.04%) 0
1951 a—hR—hk x EH (d) 68,845 8.50% (27.89%) 0
19518 0—7R—b x JFIEHR (d) 68,845 6.22% (24.16%) 0
1951Fa—hR—hkx BE (d) 68,845 2.48% (15.55%) 0
1952F 0—hR—hk x IEFR (d) 68,845 8.20% (27.43%) 0
1952F 3—7R—h x JEIERR (d) 68,845 5.88% (23.52%) 0
1952 0—7FR—+rx BE (d) 68,845 2.15% (14.49%) 0
1953Fa—7R—h x E3R (d) 68,845 8.00% (27.13%) 0
1953F 3—7R—h x JEIERR (d) 68,845 5.35% (22.50%) 0
1953F0—FR—rx HE (d) 68,845 1.73% (13.03%) 0
1954 0—7R—k X 1IE3] (d) 68,845 751% (26.36%) 0
1954F 0—7R—k x JEIE3E (d) 68,845 4.85% (21.48%) 0
1949 0—7R—k x BE (d) 68,845 1.49% (12.13%) 0
<) (d) 68,749 3350%  (47.20%) 0
JEIERR (d) 68,749 39.02%  (48.78%) 0
BE (d) 68,749 1354%  (34.22%) 0
|mx (d) 68,749 1394%  (34.63%) 0
= (d) 68,845 4609%  (49.85%) 0
RETFHHY (d) 68,845 7.43% (26.22%) 0
R (d) 68,790 86.25%  (34.44%) 0
BEKE-EHITEN (d) 68,383 0.52% (7.19%) 0
RERIKEE- B (d) 68,383 2.46% (15.49%) 0
BERE-EELMEN (d) 68,383 1302%  (33.65%) 0
BEIKE-EE5HNRL (d) 68,383 46.13%  (49.85%) 0
RERIKEE- B (d) 68,383 3259%  (46.87%) 0
BEKE-FEIZRL (d) 68,383 5.29% (22.38%) 0

E @iy I —EHe£d,
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#z4: a—F— MBREROHEFER
NRRNVA 1949 FEa—Fk— b (£4)
19490 —7k—h ) 2 (3) (4) (5) (6) @) (8)
BE @vbta—i) EHR (F)—kAVE) JEER (F)—kAVR)
TEER 2009F LM E TEE 2009 &M= DID (=(4) - (2)) TEE 2009 &M= DID (=(7) - (2))
F Fih Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.
20094 60%&% | 94.92% (1.06%) 82.22% (1.21%) e 88.42% (1.33%) =
20102 61#&% | 9287% (1.29%) -2.05% (1.30%) 77.30% (1.35%) == —492% (1.16%) =« -288% (1.74%) * | 8502% (145%) == -340% (1.32%) = —135% (1.86%)
20114 62&% | 92.86% (1.32%) -2.06% (1.34%) 7474% (140%) == -748% (1.32%) *+ -542% (1.88%) »=  8200% (155%) =+ —642% (153%) =+ -436% (2.03%) »
20124 633% | 91.73% (1.46%) -—3.19% (1.41%) = | 7043% (1.48%) == —1179% (1.43%) == -859% (2.01%) ==  76.37% (1.67%) += —12.05% (1.69%) =+ -8.85% (2.20%) ==
20135 643% | 89.89% (1.65%) -503% (1.60%) =+  6599% (1.55%) == —16.23% (1.58%) ++ —11.20% (2.25%) #=  7355% (1.72%) += —1487% (1.72%) »+ -9.84% (2.35%) ==
201445  653% | 84.78% (1.96%) —10.14% (1.87%) ==+ | 5802% (1.63%) == —2420% (1.75%) ++ —1406% (2.56%) »+  67.01% (1.82%) += —21.40% (1.93%) » —11.26% (2.69%) »=
NRNVB: 1950 Fa—F— b (£4)
1950 —7hk—k ) (2) (3) (4 (5) (6) @) (8
BE (avko—i) EHR (F)—FAUR) JEER (FJ—kAUM)
FE 2009 &M= TR 2009 LD = DID (=(4) -(2)) b S 2009 LD = DID (=(7) -(2))
F F iy Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.
20094  59i% | 94.48% (1.28%) 93.84% (0.73%) = 9261% (1.26%) ===
20105  60&% @ 95.11% (1.13%) 063% (1.31%) 8046% (1.33%) »+ -1338% (1.30%) »+ —-1401% (1.84%) = 86.55% (151%) == -6.06% (1.31%) == -6.69% (1.85%)
201145 613 | 94.26% (1.30%) -0.22% (1.55%) 7581% (1.43%) == —1802% (1.46%) *+ —17.80% (2.13%) *o | 80.76% (1.69%) ~ —11.86% (1.61%) =+ —11.64% (2.24%) =
20124F 623 | 9356% (1.40% -0.92% (1.64%) 7555% (145%) » —1829% (148%) == —17.37% (2.21%) = | 77.14% (1.79%) =+ —1547% (1.75%) *+ —1455% (2.40%) w0
201345 634 | 9157% (1.63%) -2.91% (1.86%) 7263% (151%) = —2121% (157%) == —1829% (2.44%) =  73.69% (1.85%) == -1892% (1.84%) ==+ —16.01% (2.62%) #e
20144F 64 | 9067% (1.76%) -381% (1.82%) = | 68.88% (1.58%) == —2496% (1.65%) =+ —21.14% (2.45%) ==  72.52% (1.88%) == -20.09% (1.92%) = —16.28% (2.65%) e
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11951 FEa—Fk— b (£&4)

1951 —hk—Fk (1 (2) (3) (4 (5) (6) @) (8)
BE @vba—J) ERR (F)—FAVR) JEIEF (FJ—FATR)
ThER 2009F LD E TR 2009 LD = DID (=(4) -(2)) TR 2009 LD = DID (=(7) -(2))

£ F Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.
20094  58i% | 9554% (0.96%) 94.62% (0.68%) 90.81% (1.34%) =
20104  59%% | 93.99% (1.25%) —155% (1.34%) 93.14% (0.79%) == -148% (0.84% *  007% (1.58%) 86.39% (1.51%) == —442% (143%) =« -287% (1.96%)
20114 60%% @ 9367% (1.32%) —187% (1.12%) * | 8159% (1.32%) == —1303% (1.41%) »« —11.16% (1.80%) ==+ 80.17% (1.71%) »== —10.64% (1.64%) ~+ —-878% (1.99%) =
20124 613 | 93.13% (142%) -241% (142%) = | 7855% (140%) == —16.08% (1.48%) =+ —1367% (2.05%) ==  77.53% (1.77%) #== —13.29% (1.79%) == —10.88% (2.29%) we
20134F  62%% | 90.72% (1.69%) -—4.83% (1.81%) == | 76.10% (145%) == —1852% (157%) ==+ —1370% (2.40%) ==  7496% (1.84%) == -15.85% (1.85%) = —11.02% (2.59%) we
20144  633% | 88.99% (1.90%) -656% (1.92%) o | 7252% (153%) == —2210% (1.66%) ++ —1555% (2.54%) +=  7026% (1.92%) += —2055% (1.97%) = —1400% (2.75%) ==

SRR D : 1952 4E 3 —k— b (£4K)
19520 —k—h ) 2 (3) (4) (5) (6) @) (8)
BE Qvka—i) EM (FJ—kATH) SEER (FU—hAR)
MER 2009F LD E MER 20095 LD E DID (=(4) -(2)) PMER 2009 LD E DID (=(7)-(2))

&£ FE Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.
20094F 578 | 9584% (0.99%) 9497% (0.66%) = 93.88% (1.19%) e
20104  58%% | 9461% (1.24%) -1.23% (1.06%) 91.62% (0.89%) == -335% (0.85%) ==+ -2.12% (1.35%) 90.70% (1.38%) == -3.19% (1.17%) == -196% (1.58%)
20114 59%% | 93.22% (1.46%) -261% (1.30%) = | 90.77% (0.95%) == -420% (1.00%) »= -158% (1.64%) 87.31% (1.52%) == —657% (1.44%) *= -396% (1.94%) »
20124 60%% | 91.89% (1.66%) —3.95% (1.81%) = | 79.07% (1.41%) == —1590% (1.46%) += —11.95% (2.32%) == 8290% (1.67%) +»= —1098% (1.62%) = —-7.04% (2.43%) ==
20135 613#% | 89.85% (1.92%) -598% (1.97%) w= | 79.33% (140%) == —1564% (1.45%) =« -066% (2.44%) == 8048% (1.74%) += —13.40% (1.70%) = -7.42% (2.60%) »=
20145  6273% | 9052% (1.87% -532% (1.80%) = | 77.67% (1.45%) == —17.30% (150%) ++ —11.98% (2.34%) ==  7969% (1.76%) += —1419% (1.74%) »+ -887% (2.50%) ==
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RFENVE: 1963 FEa—FK—F (&)

19538 a—hk—k (1 (2) (3) (4 (5) (6) ) (8
BE @vba—J) ERR (F)—FAVR) JEIEF (FU—FADR)
ThER 2009 &M= TR 2009 LD = DID (=(4) -(2)) b 2 2009 LD E DID (=(7)-(2))

£ F Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.
20094  56i% | 94.69% (1.35%) 94.13% (0.73%) = 94.82% (1.21%) =

20104 57&% | 9244% (1.72%) -2.25% (1.69%) 93.97% (0.75%) *=+ -0.16% (0.73%) 209% (1.84%) 89.83% (1.49%) == -499% (124%) »= -274% (2.10%)
20114 58%% | 9256% (1.71%) -2.13% (1.45%) 9256% (087%) *=+ —-157% (092%) *  056% (1.72%) 86.85% (1.63%) *= —797% (156%) »+ -585% (2.13%) w=
20124F  59%% | 91.35% (1.90% —3.34% (1.88%) * | 9047% (0.98%) *+ —366% (103%) #==+ -032% (2.14%) 84.16% (1.73%) == —-10.66% (1.67%) ==+ -7.32% (2.51%) #

20135 60 @ 91.86% (1.81%) -2.83% (1.54%) * | 80.00% (1.39%) *= —14.13% (1.47%) =+ —11.30% (2.13%) == 77.48% (1.92%) == —17.34% (1.92%) == —1451% (2.46%) *
20144  61i% | 93.74% (157%) -0.95% (1.48%) 7587% (149%) ==+ —1827% (1.58%) == —17.31% (2.17%) »= | 77.45% (1.92%) += —17.36% (1.98%) == -1641% (2.47%)

NRE)LVF: 1954 FEa—k—+ (LK)

1954F 0—7R—F (1) (2) (3) 4) (5) (6) @) (8)
BE @vba—JL) ER (F)—kAVR) JEIEF (FU—FAER)
TEE 2009F LM E TEE 20094 &M= DID (=(4) -(2)) TEE 2009 LD E DID (=(7)-(2))
&£ FE Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE. Est. SE.

20094F  55%% | 93.97% (1.53%) 9459% (0.74%) = 93.12% (1.39%)
20104  564% | 94.99% (141%) 1.03% (0.74%) 9442% (0.75%) == -0.17% (0.87%) -1.20% (1.14%) 87.38% (1.68%) =+ -574% (1.60%) *=+ —677% (1.76%) *o*
20114 57% | 94.30% (1.54%) 0.34% (1.40%) 93.04% (0.87%) =+ -155% (1.03%) -1.89% (1.74%) 87.76% (1.68%) =+ —537% (168%) *= -571% (2.19%)
20124 58%% | 93.10% (1.73%) -—0.87% (1.72%) 92.96% (0.86%) *+ —163% (1.02%) -0.77% (2.00%) 83.07% (1.85%) ~+ —1006% (184%) *» —919% (251%)
20134 593 | 91.95% (1.99%) -201% (2.20%) 9047% (1.03%) == -412% (121%) == -211% (2.51%) 81.28% (1.91%) »~ —1184% (1.95%) *= -9.83% (2.94%) wo

20145  60R% | 91.22% (2.08%) -2.75% (2.29%) 8394% (1.32%) *= —10.65% (1.45%) = —790% (2.71%) *= | 7872% (1.99%) =+ —1441% (2.11%) == —11.66% (3.11%) *

1 Appendix IZH AHEFHRERAZFIA L CHEE, **THFEKEL %, **ILFH 5%, *IXF 10%% &7,
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£5 BB OFERIBEROHIFER
NRIVA 60 BRBLER (£1K)

20124 20134 =
19528 3 —7k—hk 1953 3 —7hk—hk (=20134-20124F)
607% 607%
Est. SE. Est. SE. Est. SE.
BE 91.89% (1.66%) 91.86% (1.81%) -0.03% (2.44%)
R 79.07% (1.41%) 80.00% (1.39%) 0.93% (1.96%)
JEIF#R 82.90% (1.67%) 77.48% (1.92%) -542% (253%)  *x
=(ER-88) -12.82% (216%)  #%k  —11.86% (227%)  #xx  0.96% (3.13%)
=GEER-8E) -8.99% (237%)  *x¢  —14.38% (2.66%)  *%k  -539% (351%)
RFNVB: 6l ERER (24)
20124 20134 =
195183 —hk—k 1952F a0 —h—hk (=2013%-20124F)
61m% 6178
Est. SE. Est. SE. Est. SE.
= 93.13% (1.42%) 89.85% (1.92%) -3.28% (2.36%)
iR 78.55% (1.40%) 79.33% (1.40%) 0.78% (1.96%)
JEIER 77.53% (1.77%) 80.48% (1.74%) 2.96% (2.47%)
=(ER-88) -14.59% (197%)  #x¢  —1052% (2.36%)  krk  4.06% (3.07%)
=CGEER-8E) -1561% (229%)  *xk  -9.37% (2.60%)  *kk 6.24% (342%) *
RENVC: 62 ER (2)
20124 20134 =
195083 —7hR—hk 195183 —h—k (=2013£-2012%)
62% 62%
Est. SE. Est. SE. Est. SE.
BE 93.56% (1.40%) 90.72% (1.69%) -2.84% (2.17%)
iR 75.55% (1.45%) 76.10% (1.45%) 0.55% (2.04%)
JEIER 77.14% (1.79%) 74.96% (1.84%) -2.17% (2.55%)
=(ER-8%) -18.01% (2.00%)  #xk  —1462% (221%) sk 3.40% (2.98%)
=GEER-8E) -16.42% (229%)  #xx  —1575% (252%)  #xx  067% (3.35%)
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NENVD: 63 BMHER (£1K)

20124 20134 =
1949 3 —7R—k 1950F a0 —7h—hk (=2013%-20124F)
63 637

Est. SE. Est. SE. Est. SE.
= 91.73% (1.46%) 9157% (1.63%) -0.16% (2.17%)
iR 70.43% (1.48%) 72.63% (151%) 2.20% (2.09%)
JEIER 76.37% (1.67%) 73.69% (1.85%) -2.68% (2.48%)
=(ER-88) -21.30% (206%)  #xk  —18.94% (221%)  #%k  2.36% (3.02%)

=CGEER-8BE) -15.36% (2.24%)  #xx  —17.88% (249%)  #xx  -252% (3.29%)
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K6 : il OBLERDOHEF R

NEIL AT 60 BBt =R

(&1K)

(1 (2) (3) (4)

BE(@vhko—i)

ER(FI—RAR)

(5)

mgm % L mmw | PYE L on=@-@)
£ a—k—bk FH#i Est SE. Est. SE. Est. SE. Est. S.E Est. S.E.
2009 1949 60 | 94.92% (1.06%) 82.22% (1.21%)
2010 1950 60  95.11% (1.13%) 0.19% (1.52%) 80.46% (1.33%) —1.76% (1.78%) -1.96% (2.33%)
2011 1951 60  93.67% (1.32%) -1.25% (1.66%) 81.59% (1.32%) —0.63% (1.77%) 0.62% (2.43%)
2012 1952 60  91.89% (1.66%) —-3.03% (1.95%) 79.07% (1.41%) -3.15% (1.84%) *  —0.12% (2.68%)
2013 1953 60  91.86% (1.81%) -3.06% (2.08%) 80.00% (1.39%) -2.22% (1.82%) 0.84% (2.76%)
2014 1954 60  91.22% (2.08%) -3.70% (2.32%) 83.94% (1.32%) 1.72% (1.72%) 5.42% (2.91%) *

SRV AT Bl REBLEE (£4F)
1) (2) (3) (4) (5)
BE(@vkao—i) ER(RJ—kAVE)

mgs 0% L mmm | PYE L on=@-@)
£  a—k—k F§ Est S.E. Est. SE Est. S.E. Estt SE Est. SE
2010 1949 61 | 92.87% (1.29%) 77.30% (1.35%)
2011 1950 61  94.26% (1.30%) 1.39% (1.80%) 75.81% (1.43%) —1.48% (1.94%) -2.87% (2.65%)
2012 1951 61  93.13% (1.42%) 0.26% (1.88%) 78.55% (1.40%) 1.25% (1.92%) 0.99% (2.69%)
2013 1952 61  89.85% (1.92%) -3.02% (2.29%) 79.33% (1.40%) 2.03% (1.92%) 5.05% (2.99%) *
2014 1953 61  93.74% (1.57%) 0.86% (2.01%) 75.87% (1.49%) -1.43% (1.99%) -2.29% (2.82%)

1 Appendix IZH A HEFFERAZFIA L THE, ***IXIHFEKE 1 %,
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NR)V B B
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cohort=1952 cohort=1953 cohort=1954
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Appendix : FEFET /L OHEFHFER

ESL ik X
ElimEi  FERE EllmEE  EERE Bl SEERE

20104 -0.049 (0.012) #+ -0.039 (0.013) #+x -0.083 (0.025) **
20114 -0075 (0.013) »x -0.067 (0.015) #+ -0.101 (0.028) *+x
20124 -0.118 (0.014) = -0.115 (0.016) #+* -0.129 (0.030) *++
20135 -0.162 (0.016) # -0.155 (0.018) = -0.185 (0.032)
20145 -0.242 (0.017) »+x -0.241 (0.020) # -0.245 (0.035) #+x
JEIERR 0.062 (0.018) »* 0.004 (0.032) 0.086 (0.032) *+x
BE 0.127 (0.016) 0.125 (0.016) 0.140 (0.042) #+x
20104 x JEIEHR 0015 (0.018) 0.042 (0.032) 0.038 (0.029)
2010 x BE 0.029 (0.017) * 0.027 (0.018) 0.035 (0.044)
20114 x JEIERR 0011 (0.020) 0.042 (0.037) 0.025 (0.033)
01MEXEE 0.054 (0.019) »+ 0.066 (0.019) #+ 0.017 (0.050)
20124F x JEIEHR -0.003 (0.022) 0.050 (0.040) -0.007 (0.036)
2012FExBE 0.086 (0.020) »+ 0.092 (0.022) #+ 0.070 (0.046)
20134 x JEIEH 0014 (0.023) 0.067 (0.042) 0019 (0.037)
2013FExBE 0.112 (0.022) »+ 0.108 (0.025) #+ 0.127 (0.051) **
20144 x JETER 0.028 (0.026) 0.074 (0.046) 0017 (0.041)
2014 xBHE 0.141 (0.026) » 0.162 (0.028) *+ 0.074 (0.059)
1950F a0 —h—bk 0.116 (0.014) = 0.103 (0.015) #* 0.159 (0.033) #+
1951 0 —7R—Fk 0.124 (0.014) »+ 0.101 (0.015) #+ 0.193 (0.031)
1952 0 —7Rh—k 0.127 (0.014) = 0.103 (0.015) #* 0.195 (0.031) #x
1953F 0 —7Rk—k 0.119 (0.014) »x 0.101 (0.015) #+ 0.173 (0.033) *+x
1954 0 —7R—k 0.124 (0.014) » 0.100 (0.015) 0.184 (0.032) #++
20104 x 19500 —7Kh—b -0.085 (0.017) #+ -0.080 (0.020) #+ -0.096 (0.037) #+x
20104 x 1951 a—R—b 0.034 (0.014) »* 0.029 (0.016) * 0.052 (0.030) *
20104 x 1952 0 —7R—hk 0016 (0.014) 0.025 (0.016) -0.006 (0.032)
20104 x 1953 a—7Rh—b 0.048 (0.014) »ex 0.047 (0.015) #+ 0.055 (0.030) *
20104 x 1954 F 0 —7R—hk 0.048 (0.014) » 0042 (0.017) * 0.069 (0.030) **
20114 x 1950 a—7K—b -0.105 (0.020) »+ -0.081 (0.022) #+ -0.178 (0.043) **x
20114F x 1951 Fa—7R—k -0.056 (0.019) -0.049 (0.022) * -0.071 (0.041) *
20114 x 1952 a—7K—b 0.033 (0.017) »* 0.054 (0.018) #+ -0.021 (0.037)
20114 x 19530 —7R—F 0.059 (0.016) = 0.065 (0.018) #* 0.046 (0.035)
20114 x 1954 0—7K—b 0.059 (0.017) »* 0067 (0.019) #+ 0.048 (0.035)
20124 x 19500 —7R—F -0.065 (0.021) = -0.042 (0.023) * -0.134 (0.045) #x
20124 x 1951 Fa—K—k -0.043 (0.021) ** -0.032 (0.023) -0.076 (0.043) *
20124 x 1952 a—7R—b -0.041 (0.020) -0013 (0.023) -0.116 (0.044) #x
20124 x 1953 a—7K—b 0.081 (0.018) #+ 0.094 (0.020) #+ 0.049 (0.038)
20104 x 19540 —7R—F 0.102 (0.018) 0.113 (0.020) 0.078 (0.037) *
20134 x 1950 0—7Kh—h -0.050 (0.022) ** -0.035 (0.025) -0.093 (0.047)
20134 x 1951 a—K—bk -0023 (0.022) 0.005 (0.025) -0.106 (0.047) *
20134 x 19528 0—7K—b 0.006 (0.021) 0.029 (0.024) -0.057 (0.045)
20134 x 1953Fa—7K—b 0.021 (0.022) 0.040 (0.024) -0.029 (0.045)
20134 x 1954F 0—7K—b 0.121 (0.020) *++ 0.137 (0.022) # 0.090 (0.041)
20144 x 1950 a—7K—b -0.008 (0.024) 0010 (0.027) -0.062 (0.049)
20144 x 1951Fa—7K—b 0.021 (0.024) 0.050 (0.027) * -0.068 (0.050)
20144 x 19528 0—7K—b 0.069 (0.023) »* 0087 (0.026) *+ 0.019 (0.046)
20144 x 1953F 0 —7R—F 0.059 (0.024) = 0.098 (0.026) #* -0.050 (0.050)
20144 x 19545 3 —7R—k 0.136 (0.023) »* 0.164 (0.026) *+ 0.068 (0.046)
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JEIE#R x 19500 —7R—b -0.074

JEER X 1951FEa—HR—bk -0.100
JEIF 3R x 1952 0—7h—b -0073
JEIE#R x 1953 F 0 —7R—hk -0.055
JEIF 38 x 1954 0—7h— b -0077
BE x 1950F0—h—k -0.121
BE x1951Fa3—hR—k -0.118
BE x1952F0—h—k -0.118
BE x1953Fa3—hR—k -0.121
BE x 1954F0—h—k -0.133
JEIE#R X 20104F x 1950 3 —7Kh—F 0.058
JEIEFR X 20104F X 1951 3—7R—k -0.045
JEIE ] X 20104F x 195240 —7Rh—b -0014
JEIE$R x 20104F x 19532 —7R—bk -0.064
JEIE ] X 20104F X 195480 —7Rk—b -0071
BE x 20104F X 195083 —hK—k 0.111
BE x 20104 x 1951 Fa—7k—Fh -0.029
B & x 20104F X 19524 3—FK—k -0.008
BE x 20104 x 1953Fa—7R—Fhk -0.050
B x 20104F X 1954F3—7R—hk -0.017
JEIEFR X 20114 X 1950 3 —7R—k 0.051
JEIERE X 20114 X 1951 FEa—R—hk 0013
JEIEFR X 20114F x 1952 3—7R—k -0.034
JEIE#R X 20114 x 1953F 3 —Kh—F -0.075
JEIEFR X 20114 X 1954 3 —7R—k -0.049
BE X 20114E x 19508 3—7k—bk 0.124
BE x 20114 X 19513 —FK—k 0057
B x 20114F x 195240 —7Rk—bk -0.038
BE x 20114F X 19538 3—FK—k -0.060
B X 20104F x 195480 —7R—bk -0.035
JEIE$R x 20124F x 1950 0 —7R— bk 0031
JEIEFR x 20124 x 1951 Fa—7R—hk 0.030
JEIE$R x 20124F x 195280 —7R—bk 0.052
JEIEFE x 20124F X 1953Fa—h—k -0.067
JEIE3R X 20124F x 1954F 0 —hK—k -0.082
BE x 20124F X 195083 —Fk—k 0.088
BE X 20124 x 1951 3—hk—bk 0.051
BE x 20124F x 195243 —Fk—bk 0034
B x 20124 X 1953F3—7R—hk -0.083
B E x 20104F X 19548 3—Fk—k -0078
JEIEHE X 20134 x 19508 0—7Rk—b 0.009
JEIE$R x 20134F x 1951 Fa—7R—bk 0013
JEIEFR x 20134 x 1952F 3 —7Rh—hk 0.009
JEIE$R x 20134F x 1953Fa—7R—bk -0.046
JEIE ] X 20134F x 19540 —7Rk—bk -0.091
B & x 20134 X 195083 —HK—k 0.071
B X 20134 x 19513 —k—k 0025
B E x 20134 X 19524 3—FK—k -0015
B & x 20134F X 195343 —Fk—k 0.001
B x 20134 X 19544F3—7R—bk -0.091

(0.023) #+x
(0.023) #
(0.022) #+x
(0.022) **
(0.023) #+x
(0.021) #+
(0.020) *++
(0.020) #+
(0.022) #+
(0.023) #
(0.025) **
(0.024) *
(0.023)
(0.023) #+x
(0.025) »
(0.025) #+*
(0.023)
(0.022)
(0.025) *
(0.021)
(0.030) *
(0.030)
(0.027)
(0.027) #x
(0.028) *
(0.028) *++
(0.026) **
(0.025)
(0.025) **
(0.026)
(0.032)
(0.032)
(0.031) *
(0.030) **
(0.031) #x
(0.030) #+
(0.029) *
(0.031)
(0.029) *++
(0.028) #+
(0.034)
(0.034)
(0.032)
(0.034)
(0.033) #+
(0.033) **
(0.033)
(0.033)
(0.031)
(0.034) #+x
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-0.107
-0.033

0.044
-0.012
-0.042
-0.120
-0.097
-0.108
-0.106
-0.111

0.085
-0.067
-0.073
-0.091
-0.049

0.103
-0.034
-0.012
-0.064
-0.028

0.068

0.009
-0.102
-0.124
-0.036

0.083

0.036
-0.066
-0.093
-0.063

0.032
-0.003
-0.038
-0.106
-0.004

0.067

0.032
-0.001
-0.091
-0.093
-0.009
-0.020
-0.015
-0.121
-0.025

0.054

0.000
-0.027
-0.021
-0.110

(0.049) *
(0.043)
(0.033)
(0.041)
(0.049)
(0.023) #++
(0.019)
(0.021) #+x
(0.022)
(0.022) *+
(0.050) *
(0.045)
(0.040) *
(0.056)
(0.051)
(0.027)
(0.024)
(0.022)
(0.027) *
(0.021)
(0.055)
(0.050)
(0.049) *
(0.060) **
(0.055)
(0.030)
(0.028)
(0.025) *+x
(0.026) #+
(0.026) *
(0.060)
(0.055)
(0.056)
(0.062) *
(0.049)
(0.032) *+
(0.031)
(0.035)
(0.030) #+
(0.030) *++
(0.064)
(0.058)
(0.054)
(0.067) *
(0.061)
(0.037)
(0.035)
(0.036)
(0.033)
(0.035)

-0.113
-0.180
-0.159
-0.118
-0.143
-0.120
-0.182
-0.134
-0.158
-0.195
0.068
-0.054
0.021
-0.061
-0.089
0.132
-0.020
-0.010
0.001
0.010
0.120
0.031
0.032
-0.050
-0.034
0.250
0.117
0.032
0.050
0.042
0.101
0072
0.143
-0.023
-0.061
0.141
0.104
0.126
-0.082
-0.043
0.060
0.102
0078
0.022
-0.061
0.116
0.094
0.002
0.053
-0.051

(0.038) #+*
(0.037)
(0.037) #+x
(0.038) #x
(0.038) #+x
(0.053) #*
(0.056) ***
(0.048) #+
(0.064)
(0.064) *+

(0.042)
(0.037)
(0.037)
(0.036)
(0.037)
(0.063)
(0.066)
(0.062)
(0.066)
(0.054)
(0.049)
(0.048)
(0.044)
(0.043)
(0.043)
(0.069)
(0.065)
(0.067)
(0.070)
(0.067)
(0.052)
(0.052)
(0.051)
(0.047)
(0.046)
(0.071)
(0.070)
(0.064)
(0.087)
(0.070)
(0.054)
(0.055)
(0.052)
(0.053)
(0.050)
(0072)
(0.082)
(0077)
(0.082)
(0.085)

*

¥

*

*

¥

*

*

*

*

*

*

ok

ok

ok

kok

ok

ok

ok



JEIEHE X 20144F X 1950801 —R—hk 0021 (0.036) 0.045 (0.068) 0073 (0.058)
JEIEFR X 20144 x 1951 F O —7R—b -0.012 (0.037) -0.085 (0.066) 0.088 (0.059)
JEIEHR X 20144F x 1952 3 —k—F 0.003 (0.035) -0.024 (0.059) 0.060 (0.055)
JEIEFR X 20144 x 1953F3—7R—h -0.019 (0.036) -0.072 (0.074) 0.099 (0.058) *
JEIEHR X 20144 x 195450 —7R—b -0.066 (0.037) * 0.049 (0.068) -0.008 (0.056)
BE X 20144 x 195083 —7h—b 0.071 (0.035) ** 0.034 (0.039) 0.181 (0.082) *
B X 20144 X 1951 a—R—hk 0015 (0.036) -0.022 (0.039) 0.111 (0.089)

B x 20144 x 1952 31—Fk—Fk -0.021 (0.035) -0.041 (0.037) 0025 (0.083)

B X 20144 x 1953 1—h—bk 0033 (0.034) -0032 (0.036) 0219 (0.083)
B x 20104F X 1954F3—7R—hk -0.062 (0.037) = -0.113 (0.039) # 0.075 (0.092)
-8 -0.072 (0.007) #*

FiHY 0.019 (0.007) = 0018 (0.007) ** 0.021 (0.019)
BEoE 0.011 (0.008) 0.061 (0.013) -0.027 (0.012) *
BERE -0.008 (0.008) -0012 (0.010) -0.007 (0013)
BER-EMERE 0.007 (0.010) 0.029 (0.012) * -0.005 (0.015)
REZE 0.004 (0.009) 0012 (0011) -0.031 (0.021)
ERKEE- B 0.123 (0.035) 0.116 (0.047) ** 0.129 (0.052)
BRIKE-EE0NEL 0216 (0.035) #+ 0214 (0.047) #x 0217 (0.053) #*
BEKE-EE5NRL 0.254 (0.035) 0.254 (0.047) 0.253 (0.052) *++
BEREKRE-BL 0.268 (0.035) #+ 0.262 (0.047) #x 0272 (0.052)
BEKRE-FREIZRL 0273 (0.036) = 0.259 (0.047) 0.285 (0.054) *+x
EH 0.597 (0.038) *+ 0555 (0.050) #+ 0.550 (0.061) =
N 57,892 31,126 26,766

F 2257 12.00 1143

p 0.000 0.000 0.000

R2 0.081 0.094 0.059
o3 1 %A B AKYE, **IE 5% EFT . “IXF 10% %2R,
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1 [XLC&HIC
1.1 MEEH

HARTIE. NBoER b, MY — 2 OMHE2AREIC > TV D,
BORFIE, HISEO AR TSR LA E & 72 520254 % Higlc, [HUIREE 7 7> 27 4
OREFLANT THRV A TND, HIREIS S 7 v A7 A Lid, ATRRZRIR Y 2
E-HIE CHO D LWED LEANEOEMETHRITLZENTE L7200,
Hiuli D B R 72 B0 — B A DRMEHAHITH B,

A 1% DO FBHAVE Bl -° HLE s e S OB fEB AT & ke 5 7z
DO HFERRAE I (BLR - RF0 %) ~OFBEOMMNRRIAEND, Hilk
VT T VAT LTI, ITHET TR, NPO, A7 747, REEFESE
DL FHEFIRIC L D EEN R R ERZEE ST 5 2 L LR, SlmE o
HEBNE L) —EHET 5 2B L TWD, ok milind 23 AR SO
HWF L LR 272 ERmE NN EEEZ o2 & T AR #E
TS DRND LWV FRRA IR STV 5,

o, BUFITREBER (77X 172 O—RELT [[ERITHLES] &
B L. 20204ERPIEHE TICHIEDO 2 HH & L7 OP 1% 4% T
R D) 2HEEL TV D, ZoBLEND b EE D & O ETE SR O
HWF LR, ZhaB U CaEing B ONETIHICORN 5 2 LT, HEr
ICHELZZ DD,

Z 2 TARX. OBV MBI ET IR s E LT, EO XD REn
BENEESIROENF L R 5020 5, BIRRIZET 2 Sl 2 X 2 &l
FANE RO SIMER D3I, AEZEOSIMEERICREEL 529 5L &
HIZ, ABROSIMEER DR EZR DR LY 5 D,

e R DN AT SR DFHNTE L 7R HIRTE LRI SOV T, BR R THOM A2
LTW5, tHEEBEEICAR T 7 « TIREBNOSIMNER OBFZEIZI3 % < OEE
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WY, TEBEIZLD] HSBEINEEOR 7 7 1 TIEBOSIMNERIZ SN T
BN ONDEATIHER B D, Lol @il OETE KRR L e BkiIE )
RRT T 4 TIERBONE ZFrE LI ER T IT 5 Thav, £ 2 TARIL,
JEAEGH A R ER L TV D ThEEERI A o ("xLvr—%) &M
WTC, @IS & Dl E S EOSMBRZ 5T T 2, SFRVT —F % F
M2 &T, BIBARERMEEDRORELRETEHLLBIT, T—FTH
U728 DRER 2 TR AT D 2 E MR ATREIC 2 D,

LUF T, JeATiiRIc T 2 BERAO MR 7 & SERERE R 2 fEi L. AR Dot
FIE L PTHERZ IR~ BRI & REZ T 5,

1. 2 BRROEEH

ZITE, FT. RBEERQ012) TER234 tha AT AT A ) OER
TR ST, GBEEORT T 4 TIHREIORWZMBT 5, RIEZRD &
NI T A TIEEEE>Th, TONFIZ Lo THUTEIER AR OHEICHE
2 L7HG) NRRD, ZOZEnb AT T 4 TIHFEIONEIZL > TSN
FHRNE2 D Z e BB IS5, R2TIE, RN L MES TITEIF RO EIT
ZHIEERELI W R nD, $io, A7 27 4 TIEBO 5 LHFEEICS
IMUTIT) OB EMZ D8 b 00D, KITIE, FE~ON#EEIT-> T
HIFH. AT TGS K0 BITEIFE RN EWEA DR Hi b,

E7o. WHEIFQO14) TER5EE &l O fillth S ~ DS I B 2 Bkl
HREER (B ) A5 L, K0Z oS (60l E) AL znw &
STVHRBINEIHZ L, L0 L OEHENSIML TWAHEERR b5,
7272, Bl TSRS OXBIZBM LT E B TV EImE DN E2ED11.0% TH
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2 FATHAR

2. 1 HERpIREH

HEEBIGEEIOR 7 7 o TIEEN S 28 PO ERmAI P L, K& <
FUAFTEY & R CRATENS /0 L 228, FeATHFFE D Z < TIIRIC TEIE L T
T Tn5, FICHITENE LT, #AaERIEECR T v 7 ¢ 7ik#h% il
DHBE L LTH D 77 a—F & AWEROE AN HHESEENEEOR T o7
A TIEBZW O T 7 a—F b b, IHICHREITE, HIFEREHCRT U7
€ TIEB 2 NNBEAREBOLDORELE L TR T 7Fe—F &, BHCERESh
T ANBEROIEMNE LT T 7T e —Fnd 5,

2. 1. 1 —FBOHEEBELLTKS>7TR—F
—FMOWE L LTS 77 7 —F 121X, Menchik and Weisbrod (1987) %% L
HE LT, WA (1997) K2 Freeman (1997) 7¢ & D JeATHIZENF(ET 5., Menchik
and Weisbrod (1987) Tid, AXIZROPHHATERREL TND EER D,

max U(t, t,, D, C)
sst T=t,+t,+t; and C = (Wwt,,+y—D)(1—-0)
ZZCw (HSEE%) . T (EEARERM) . »y GEFEILA) . 0 (FTERiH)
NG THY | by (ETFERERD) . o RIREER) . ¢, GRZ 7 o4 7IHERH) |
D (FfH#E) . ¢ (WM& ZEEbT 5525, ZOET NVORHELEME)
O, BEE&EDEWIGEITIEAR T 7 4 TIHEIH S 4, IEErTReRE M2~ 20
LA R T BNAB LG EITITIRT 7  TIEEINMEES LD Z LIk D,
FEH (2004) (X, AT T 4 TIEEINGT DR OELNT a 2RI
IHA L, OB TEZ D,
max u = U,(C) + a U, (V)

sst T=L+V and wL=C+pV
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WAHNDFBITH>TWRWALYD SR T T 4 TIHFEOITEE RN ENZ &7
EML, ZNODORBNART 7 4 TIEB O Z S, SIER L&D TW

5EEZEZTND

F72. B (2014) X, FFICEBENR T VT 4 TIEBIZSINT 28546, BE
DR E TCEREINTEANNERNR T T 4 TIEINIEEL 525825,
55 (2014) 13, T EBRICEBM SN AWEARDTEH L LTS 77 e —F (A
EARIERMGE) & LT, —MOEEL L TR 7T Ve —FBLO%ERT 5 A
FIEARZEROT-DOFEE L L TRHI T 7o —F LW RE 30T 7 a—TF &K
LTW5b, L2L, ZHUERZ 7 4 TIEENCHT 22 HOBEAF T o 128
WL HHERKD 1 HE L THEHTE D,

2. 1. 2 ANWEARBBO-HOBRELLTHKST7IO—F

Menchik and Weisbrod (1987) %, A7 7 4 TIEBZ1T 5 & ABEARNEFE
SN TRROEEEN EH LD B8R L, A2 IZROPHAA TEERE L
TW5EERD,

VL UBRKEL A FATRVES,
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l
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2. 2 EDHOHER
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7 —# (JGSS-2006, ARNEIE#=2124) Zfli~> T, M OIERIER, V171
HOEIL, HUEDO S ha—L bW HITOR T T 4 TIHEEIOSMNERK % 4y

53



FrLTWd, ZORRE, F-ClBEEARY . BHEBEEREOFELHV L,
3 ODIHFEFHNAEDO N TS S RRICHERERN S HL, BT LMES I —
kDS b o — WIZIIHE TR, K5« RFEEARIIHIB OIEFEE) TOHH
B ATFTRBRE, RT T 4 TIEBORNEZ LICHENRRIER Ao
77

AN (2010) (X, BT T 4 T OFEESRMNN 2 W RINATH 2 & & &FHIC
KT T 4 TIRB ORI L 53 NEO@EOEWCER LT, MBEICEL
7= Web AT — 2 (20~597%., ARNEIZEE=5488) T LT\ 5%, Web i
TIISHEHOR T 7 4 TIEEB 2281, ZNZNUTOVTIRVHATE Lk
BoMmEIPEZFRTWD, ZOT7T —F&ffioT, FIFIMITBMVMHA TS LW
EO BN Z g LTeRE R, RNT 7 4 TIEBOFEIZ X - THEIZH < Bk
LA R, BFENERNR > T\, 2200, RTVT 4 T 2HET
DERRINEE \IFB A BN T AT, RT T 4 TIHRB O A M) < [FE
L CEDRFUILN U CTRHALT H20ERHY | EDODIZZAFED 2 —F 1 %
— X —HREA TRL T D MR H D L LTV D,

A « AR (2012) 1, AR L7 —FOEE L LTS 77 e —F L AWE
AKEHOTZDDOEEELE L TR T 7o —FONFICBNTCRT T 4 TiE#E
BeROMIZAOHBBEGR MEBERGE) 1252 &ITER L. HAARKE
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IO BEBSLCLURIN DR T VT 4 TIZSI L Tz N ERSINT 203
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DVART =T Vo THRENMNTZ LR L TWD, B, ZORED I b,
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L7c&H (2004) (BT DR T 7 4 TIHENCKH T 2N OBERTT o 1T
BIDHERLLEZZDND,

3 oAE
3. 1 AHO#REH

ARETIE, Bl L2 @ E ARG SR OB INER 20T 5, BINERIE
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Lot
50~545% 6,655 3,790 31.6 3.5 4.7 2.2 8.8 3.1 13.8 4.9 5.5 5.6 1.8 2.8
55~595% 7,460 4,144 29.7 3.1 6.9 2.1 5.0 2.9 13.9 4.7 5.9 4.3 1.4 3.3
60~645% 9,421 5,355 27.2 2.4 8.3 2.5 4.8 3.0 12.4 4.3 5.1 3.9 1.3 2.5
65~695% 6,781 4,029 28.4 2.2 10.2 2.7 5.3 2.9 129 3.7 5.6 3.4 1.1 3.1
70~74r% 6,577 3,734 25.0 1.9 8.8 2.0 4.0 2.5 12.0 4.0 4.7 2.5 1.0 2.0
75wk 13,913 7,825  15.3 0.9 4.3 0.8 1.6 1.4 8.0 2.1 2.4 1.2 0.5 1.2
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K2 TREBORT VT 4 THEBOSNEEB L BERT (CFEIFARETFEEARE)

AR RN R

AT RSy

M) 74T T AR— ¥H5
=8 Botm TR X TR 0 T

RSN iz L7 s b3 myz 200 am-
=& AL B AL (= JAL EE) AL
E}J Ti1o T{j‘/) {/[T - TTTO Tﬁjﬁ/)
TW3 TW5 I;ie']{%ﬁl, 5 e
)
B
EIN

50~545% 6,011 3,767 29.0 2.1 1.0 6.8 5.4 6.2 5.0 13.9 11.9
55~595% 6,885 4,051 26.9 1.8 11 4.2 3.5 4.9 3.9 14.7 126
60~64i% 8,999 5,124 27.0 3.1 2.0 3.7 3.0 4.4 3.5 15.7 13.3
65~69s% 6,234 3,659 29.4 4.7 3.3 4.9 3.9 4.6 3.7 16.6 14.1
70~745% 5,619 3,218 31.4 6.6 4.8 5.2 4.2 4.2 3.3 175 14.2
75kLA E 9,684 5,140 22.0 4.8 3.7 3.1 2.4 3.3 2.7 129 10.6
med
50~547% 300 185 16.6 1.1 - 3.2 2.1 3.4 1.8 7.3 6.1
55~59% 522 338 12.0 0.7 0.4 2.2 1.9 2.8 2.4 6.0 4.7
60~645% 2,138 1,286 22.6 3.5 2.6 2.7 2.0 3.4 2.6 11.8 9.2
65~695% 2,863 1,695 28.6 49 3.7 4.8 3.9 4.3 3.5 16.4 14.0
70~745i% 3,344 1,950 29.6 6.9 5.0 5.3 4.3 4.2 3.1 16.5 13.2
75mLA 7,272 4,006 19.7 4.7 3.7 2.7 2.2 3.0 2.6 11.6 9.5
Jet
EXCN

50~545% 6,655 3,790 31.6 4.7 2.4 8.8 6.7 3.1 2.4 13.8 12.2
55~b95% 7,460 4,144 29.7 6.9 3.9 5.0 3.7 2.9 2.4 139 11.8
60~64i% 9,421 5,355 27.2 8.3 5.6 4.8 3.6 3.0 2.3 124 105
65~69s% 6,781 4,029 28.4 10.2 7.3 5.3 4.3 2.9 2.3 129 108
70~745% 6,577 3,734 25.0 8.8 6.2 4.0 3.2 2.5 2.2 12.0 9.9
75l E 13,913 7,825  15.3 4.3 3.0 1.6 1.3 1.4 1.0 8.0 6.6
50~54i% 1,517 941 32.6 4.6 2.3 9.9 7.3 3.7 2.7 13.2 119
55~59i% 2,399 1,415 30.0 7.3 3.9 5.9 4.4 3.3 2.8 14.1 123
60~645% 4,603 2,708 26.9 9.0 6.0 4.6 3.2 2.8 2.2 123 103
65~69s% 4,477 2,683 28.4 10.3 1.7 5.5 4.3 2.8 2.0 13.3 11.2
T0~745% 4,985 2,909 24.6 8.6 6.2 /12 3.3 2.5 2.1 11.8 98
75mkLA b 12,448 7,096 14.3 4.0 2.7 1.2 1.3 1.0 7.3

(1) Lnau%@fv;/747/£%bmﬂﬁénﬂ\5rﬁ> kT, éﬁ@bé [ A e
K] ORI WSO T 2R B,
(£2) AR, BIEEOBAEBIARO L HI12h vy aE&E TRBS T 5D,
R E AR L LS (EiE 0B FEFOFHT aha oL s )o—rar 7
8
%:xf%!& L7zi58E) (it otEE %afﬁ%ﬁﬂ“7/747 FRITEOPRLB 72 L)
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FHS Y ODOIEE GEBRSARGEDER BV - 1XWiES) $HhisZ L b))
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RIZLTF 4 THANET D7 T7 « H—27 L - HTRHEZR Y. NP O EIREFNEE)E
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HltL 2 & D703 0 OFRVGITINES 72 E Ok, £ Do
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K3 TEREEORT VT 4 THEHENEEBORIL CER2FHSETEEARL)

2k W
EAR HEEA (1B (%) EAR HE A FTEIE R(%)
=IGH RS =GR R
N T B TR AR E55 N7 BB TE = E55
T mER el v <00 EH mEn Gl v <90
BE gLl L b2 oo B el LiE b2 o0
E OB i mE FE OB e EE
) i ) iz
BIRL BIMRL
ToiE 115
) )
Bl
MHEZL TR
50~595% 11,702 7,120 27.5 1.5 5.4 5.4 14.2 712 448  13.7 0.6 2.5 3.1 6.3
60~695% 13,772 8,018 27.3 3.3 4.1 4.5 155 4,518 2,721 25.4 4.0 3.8 3.8 14.0
T0meLL E 14,326 7,856 25.4 5.4 3.8 3.6 14.5 9,992 5,577 22.7 5.3 3.5 3.2 129
N#AE LTS
50~59m% 1,194 698 31.8 6.2 5.8 6.5 15.9 110 74 12.8 2.4 2.8 2.7 7.3
60~695% 1,461 764 35.1 8.0 5.3 4.4  21.7 483 259 31.9 7.7 5.0 5.1 19.0
705 LL F 877 502 29.1 7.3 4.9 5.1 17.5 624 378 27.1 6.6 4.4 4.8 17.4
b
AL TUV R
50~595% 11,962 6,710 28.9 4.9 6.6 2.8 13.5 3,195 1,914 289 5.4 7.2 2.9 13.2
60~69m% 14,316 8,363 27.3 8.8 4.9 2.9 12.5 8,006 4,801 27.4 9.5 5.0 2.9 12.9
7000 19,211 10,859  18.3 5.7 2.3 1.8 9.3 16,356 9,409 17.1 52 2.2 1.7 8.6
N#EL TS
50~59% 2,153 1,224 40.0 10.9 8.3 4.4 16.1 721 441  40.4 9.7 8.7 5.8 16.0
60~69m% 1,886 1,020 31.7 11.7 5.5 3.6 14.1 1,075 589 294 103 5.2 2.2 12.2
TORELAE 1,279 700  20.8 1.7 3.3 1.5 9.8 1,077 596  19.5 7.0 3.2 1.2 9.4

(ED EFELSNORT 7 4 TIHE bHE STV D, ERTIE, BAGEE [hEEait
Wrid ] ORMNTENH DT 2D BTz,

(AR #BAMR012) NER23E-S AR AR H663K,

F4 FEREOSMLUILWHSBIEE L SML TV HEBINEE (&b ICEEEE)

CERR25EE mE OISR ~DSIMZE T 5 E#FHE)

4 filtflE - = R0 WOl T | AETR ST £« il ERWA | Mo | THCK | Tofh | & & | & 5
i it % Y ik i 't
(#h)

k[ @ ] kok 1999 33. 7 21.4 19.0 9.0 8.4 6.8 6.7 6.7 1.9 3.6 61.0 39. 0
Q5 [HhLvigi]

filthE « RR— 893 64.7 11.2 10.9 8.8 9.1 9.1 6.9 3.4 8l.1 18.6

i 525 11.3 10.7 9.9 9.9 9.0 10.7 6.7 3.8 82. 17.5

Cf 382 15.5 18. 8 13.9 14.1 4.7 13. 6 9.7 3.7 86.9 13.1

251 16. 2 38.6 18.7 17.1 19.9 16. 7 10,0 10 82,1 17.9

301 10,9 19.9 35.2 11.3 110 11.3 8.0 1.3 774 22.6

171 16. 2 20, 14.0 45.6 13.5 19.9 9.9 2.3 85.1 14.6

162 18.1 22.2 17. 16. 7 43.8 Z1.¢ 9.3 3.7 86. 4 13.6

220 15.0 18.2 12.7 1.1 16.1 35.5 13.2 5.5 81.1 15.9

160 15. 6 15.0 15.0 12.5 10.6 18.8 34.4 14 80.0 20.0

0 35.0 5.0 5.0 2.5 2.5 7.5 2.5 47.5 80.0 20.0

549 .7 2.2 1.6 1.5 0.5 1.1 L1 2.7 15. 84.5

1450 4.7 1.5 11.0 8.8 9.0 8.8 6.3 3.9 78. ¢ 21.7

(R R (2014) TPRRR2S4ESE
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£7 LRI E
S84 -8k
EE: SEE FEC i EE: s FEC i
N: 3885 3887 3899 N: 2701 2701 2704
Mean S.D. Min Max Mean S.D. Min Max

SEENSN

SR E I (SIAZREARR]) 0.056 0.230 0 1 0.077 0.266 0 1

FE TIR(SHIREAR) 0.043 0.204 0 1 0.048 0.213 0 1

AT (SRR 0.373 0.484 0 1 0.389 0.488 0 1

Sk E IR (HE#ZIEUT) 0.014 0.117 0 1 0.021 0.145 0 1

FECZIE(HB#ZEUT) 0.029 0.167 0 1 0.026 0.160 0 1

A TS (FR#EEC ) 0.317 0.465 0 1 0.315 0.464 0 1
TTEEREER

HIRNEGA7hB) =128k (base level) (base level)

FERNEGA7hB) =258 0.035 0.184 0 1 0.060 0.237 0 1

FUENECA7hB) =1RER18 0.052 0.222 0 1 0.080 0.272 0 1
SHEET I

AA_MEHEEK 1.321 0.516 0.389 5.693 0.857 0.251 0.264 2.473

Befd_FEUNA 1.115 3.034 0 33 7.861 8.429 0 34

Befd_SFEIMNA 7.195 17.018 0 250 14.251 22.985 0 260

AA_FEEINA 6.991 7.048 0 25 4.469 4.722 0 25

i _SRtiiERE 8.389 15.540 -60 72 9.211 15.795 -63.5 70.32
ANEAREH

FR=hZF (base level) (base level)

FR=BR 0.472 0.499 0 1 0.538 0.499 0 1

FRE=2FEX 0.057 0.233 0 1 0.175 0.380 0 1

FR=KZ() 0.256 0.436 0 1 0.053 0.225 0 1

FRE=T0Ah 0.012 0.107 0 1 0.007 0.081 0 1

R =EU=t1 204U £ (base level) (base level)

E=REUDEF205U £ 0.223 0.416 0 1 0.174 0.380 0 1

HEE=EEUS 20U £ 0.079 0.269 0 1 0.186 0.389 0 1

BE=RE%T205M L 0.172 0.378 0 1 0.186 0.389 0 1

HRRFE =R TR (Al 2 0.002 0.045 0 1 0.024 0.153 0 1

HE =2 DAMDFLERRE 0.032 0.176 0 1 0.214 0.410 0 1

R =UR A DRSS FEER 0.001 0.023 0 1 0.008 0.088 0 1
ANEARGE

Fhp=61m% (base level) (base level)

FHp=627% 0.345 0.475 0 1 0.342 0.475 0 1

FHr=637% 0.364 0.481 0 1 0.314 0.464 0 1

Fhr=64i% 0.131 0.338 0 1 0.109 0.312 0 1
[EINGES

FERER=PRELNE 0.178 0.382 0 1 0.170 0.376 0 1

FEHNRR=PIYBELEC (base level) (base level)

FERER=PRELNE 0.386 0.487 0 1 0.392 0.488 0 1

EFERE =R (base level) (base level)

EEIRR=1RER% 0.246 0.431 0 1 0.157 0.364 0 1
KIEREE

16mKRIBORFEDOF=0% (base level) (base level)

16 RmMOEBOF=1%4 0.007 0.082 0 1 0.001 0.027 0 1

16 AREBOEBOTF =541 0.002 0.045 0 1 0.000 0.000 0 0

16U EFUNABEE =04 (base level) (base level)

16U EBINABEE =14 0.118 0.323 0 1 0.088 0.284 0 1

165 EEUNARBE =185 0.010 0.097 0 1 0.006 0.074 0 1
R 4

BARAER 0.623 0.263 0.288 1.686 0.657 0.281 0.288 1.686
REREG

AEE=2010 0.345 0.475 0 1 0.318 0.466 0 1

(E) BEALAZEEI &> TOMRISRY o T AEICET- OV R S DA, AR OER &
IZIEEALERIUTH 7720, WalHEEN TEa g OREOfE2THE L,
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#£8 #Hi1OFR  NEEROBE SIHEZMDRVHE)
NEEH SnExE SinExiE FBECXIE 7TECHZE gt Migizs
327 Bt ey B ey B ey
RATTI EEHR ZENR ZEMNR ZE=20WR ZE=20R Z=EDR
b (se) b (se) b (se) b (se) b (se) b (se)
EERER
HIRNEGA7hIB) =#ZEaA1 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FHENE(GA7NB) =128k 0.2473 *+ 0.1657 ** 0.0217 -0.0034 0.0676 *  0.0568
(.0203) (.0221) (.0184) (.0169) (.0405) (.0389)
PUERNE(GE7hB) =125 0.0552 **+ 0.0315 0.0034 0.0141 0.1089 **  0.0890 **
(.0184) (.0214) (.0169) (.0172) (.0401) (.0393)
SHEETI
AA_EHEER 0.0062 0.0019 -0.0048 -0.0100 -0.0707 ** -0.0964 **
(.0101) (.0267) (.0093) (.0211) (.0217) (.0489)
BeiB_FRINA 0.0010 0.0016 ** 0.0000 0.0010 * 0.0015 0.0030 **
(.0013) (.0007) (.0011) (.0006) (.0026) (.0013)
BofB_FERIMIA -0.0000 0.0004 -0.0001 0.0002 0.0015 **  0.0008 *
(.0002) (.0002) (.0002) (.0002) (.0004) (.0004)
ARA_FEEZINA 0.0004 0.0007 0.0002 0.0020 * 0.0004 0.0022
(.0006) (.0014) (.0006) (.0011) (.0013) (.0025)
s SREE 0.0005 * -0.0001 0.0000 -0.0002 0.0006 0.0008
(.0003) (.0004) (.0003) (.0003) (.0006) (.0007)
AHEARER
FRE=hZ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FR=ER 0.0231 ** 0.0284 * 0.0138 0.0226 * 0.0322 0.0137
(.0115) (.0160) (.0106) (.0133) (.0263) (.0299)
FR=mEEX 0.0359 * 0.0440 ** 0.0124 0.0601 **  0.0497 0.0310
(.0202) (.0206) (.0186) (.0172) (.0461) (.0385)
FRE=AF () 0.0115 0.0655 * 0.0293 *  0.0166 0.0322 0.0104
(.0150) (.0328) (.0139) (.0275) (.0341) (.0620)
FRE=20h 0.0348 0.0225 -0.0087 -0.0098 0.0872 0.0840
(.0401) (.0739) (.0370) (.0609) (.0921) (.1374)
BFE=EU2t205U & 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
B FEE=EU2EF 205U £ 0.0002 0.0089 -0.0266 *  -0.0397 *  -0.0165 -0.0646 *
(.0113) (.0205) (.0104) (.0172) (.0258) (.0386)
B E=EEMN 208U £ -0.0074 0.0092 -0.0101 -0.0316 * -0.0533 -0.0164
(.0168) (.0210) (.0155) (.0176) (.0386) (.0395)
E=BE%#T20HEM £ 0.0027 -0.0046 0.0135 -0.0044 0.0590 *  0.0555
(.0133) (.0217) (.0123) (.0180) (.0301) (.0406)
BPE =R T U (Rt e -0.0890 0.0059 -0.0500 -0.0349 -0.3133 -0.0368
(.0993) (.0438) (.0926) (.0365) (.2360) (.0820)
B =2 DO FLEERE -0.0238 -0.0032 -0.0161 -0.0239 -0.0854 -0.0139
(.0256) (.0208) (.0237) (.0173) (.0593) (.0390)
BRRRE =R AR 55 RS -0.0393 -0.0511 -0.0513 0.0002 0.0742 -0.0347
(.1838) (.0726) (.1700) (.0609) (.4227) (.1367)
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(D3%)

HEEH SInEXIE Shha<iE FERIE 7ECXIE HEgiTE Midits
B> Bk oy Bt it Bt ey
REETI ZEHR ZE2ME ZENR ZEHR Z=2WR ZEDRE
b (se) b (se) b (se) b (se) b (se) b (se)
ANERIGE
FHE=61% 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
ERF=621% 0.0082 0.0082 -0.0004 0.0050 -0.0263 0.0211
(.0112) (.0136) (.0100) (.0101) (.0211) (.0236)
FH=63h% 0.0066 0.0206 0.0088 -0.0078 -0.0340 0.0124
(.0155) (.0216) (.0140) (.0167) (.0317) (.0385)
EHF=641% 0.0103 0.0103 0.0041 -0.0079 -0.0452 0.0193
(.0221) (.0315) (.0202) (.0249) (.0469) (.0570)
EPNEES
FERNER=IYELDE -0.0080 0.0192 -0.0154 -0.0234 *  -0.0462 *  -0.0282
(.0106) (.0152) (.0096) (.0116) (.0209) (.0269)
FERER=PRELEU 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FENERE=IYELVE 0.0113 0.0235 ** 0.0122 * 0.0048 0.0154 0.0436 **
(.0082) (.0114) (.0074) (.0085) (.0160) (.0199)
EFIRE=1RERR2L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
EFIRR =% -0.0138 -0.0276 -0.0047 0.0052 0.0551 *  0.0306
(.0106) (.0185) (.0098) (.0153) (.0234) (.0346)
B4
16:‘-’2*&%0)H ZDF=0%& 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
16K HORBOF =14 -0.0453 -0.0450 0.0582 0.4693 **  0.0180 0.3774
(.0493) (.1973) (.0450) (.1474) (.1036) (.3448)
16RO RIBOT =181 0.0475 0.0000 -0.0358 0.0000 -0.4061 *  0.0000
(.0865) (.0789) . (1824) .
16 IR BEE=0% 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
16U EBINAREE =14 -0.0159 0.0105 -0.0040 -0.0003 0.0213 -0.0137
(.0119) (.0188) (.0108) (.0144) (.0239) (.0334)
16/ IR A BRE =181 -0.0125 0.0635 -0.0131 0.0435 0.1015 0.1290
(.0392) (.0657) (.0354) (.0483) (.0759) (.1134)
s 14
BRAER -0.0208 0.0333 -0.0108 0.0044 -0.0604 *  -0.0378
(.0172) (.0225) (.0154) (.0172) (.0339) (.0398)
B4
;H BE=2010 0.0310 ** 0.0261 0.0314 **  0,0303 ** 0.1029 *+  0.1238 ***
(.0119) (.0184) (.0107) (.0137) (.0233) (.0319)
FEEIE 0.0119 -0.0353 0.0311 0.0232 0.4297 **+  (,3587 ***
(.0248) (.0370) (.0226) (.0295) (.0523) (.0676)
N 3885 2701 3887 2701 3899 2704
(F) 7=V TETIVIPNERENFE T ADEENRT T A OBRINE, Hausmanki EIZHE - 72,
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K9 R 2 OFER  MERROZE MEZELISNOSRE

(%)
NELH ShEXERNEZIE TE(IE 7 (B MgiTE MisiTSE ShhEEgTS
H I B ey B ey B ey Bt B
BATT) BEMR ZEMNR ZEHR ZEWR ETEDHR Z=DR ZE=DR Z=DR
b (se) b (se) b (se) b (se) b (se) b (se) b (se) b (se)
EERER
FRIENEE7hEB) =871 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FENECA7hE) =1FE&kp  0.0249 0.0189 0.0122 0.0056 0.0177 0.0246 0.0051 0.0437
(.0212) (.0123) (.0151) (.0132) (.0692) (.0381) (.0104) (.0396)
FHETEGR7hEB) =128/  0.0604 = -0.0025 0.0051 0.0144 0.1415 0.0797 *  -0.0009 0.1088 **
(.0280) (.0116) (.0140) (.0127) (.0913) (.0374) (.0092) (.0386)
HEETIL
AA_HEHEESRK 0.0089 -0.0208 0.0021 -0.0127 -0.0015 -0.0850 * 0.0020 -0.0526 *
(.0127) (.0146) (.0076) (.0158) (.0412) (.0467) (.0051) (.0210)
Bf8_FEBIA -0.0002 0.0006 0.0001 0.0004 -0.0011 0.0036 **  0.0005 0.0020
(.0011) (.0004) (.0009) (.0004) (.0037) (.0012) (.0006) (.0025)
Bid_SFEBIMIA 0.0000 0.0002 -0.0000 0.0000 0.0006 0.0008 *  -0.0000 0.0011 *
(.0002) (.0001) (.0002) (.0001) (.0007) (.0004) (.0001) (.0004)
AA_FEEIA -0.0004 0.0010 0.0010 *  0.0007 -0.0025 0.0031 0.0005 -0.0003
(.0005) (.0008) (.0005) (.0008) (.0018) (.0024) (.0003) (.0013)
e _SRihERE 0.0004 -0.0003 -0.0002 0.0001 -0.0023 0.0005 0.0002 0.0005
(.0004) (.0002) (.0002) (.0002) (.0012) (.0007) (.0001) (.0006)
ANERER
FRE=HF 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
FR=5 0.0000 0.0050 0.0066 0.0188 *  0.0000 0.0036 0.0024 0.0380
. (.0085) (.0088) (.0094) . (.0278) (.0057) (.0251)
FRE=55EX 0.0000 0.0043 0.0134 0.0313 ** 00000 0.0137 0.0067 0.0856 *
. (.0110) (.0155) (.0121) . (.0359) (.0100) (.0440)
FE=KF(FT) 0.0000 0.0300 * 0.0140 0.0194 0.0000 -0.0077 0.0023 0.0514
. (.0175) (.0115) (.0194) . (.0577) (.0074) (.0326)
FE=20th 0.0000 0.0292 -0.0002 0.0002 0.0000 0.1388 -0.0085 0.0088
. (.0399) (.0307) (.0437) . (.1290) (.0198) (.0878)
E=EUS%20EMU L 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
IE=RU7 87205 £ 0.0000 -0.0099 -0.0200 *  -0.0279 *  0.0000 -0.0316 0.0003 -0.0158
. (.0110) (.0086) (.0121) . (.0359) (.0056) (.0246)
E=EZMU205 L  0.0000 -0.0141 -0.0032 -0.0269 *  0.0000 -0.0050 -0.0042 -0.0358
. (.0112) (.0129) (.0124) . (.0367) (.0083) (.0368)
=S¥ 206 0.0000 -0.0088 0.0011 -0.0033 0.0000 0.0509 0.0031 0.0471
. (.0116) (.0102) (.0128) . (.0380) (.0066) (.0288)
B = chIBT U8 (SR Rk 2 0.0000 -0.0063 -0.0275 -0.0220 0.0000 -0.0456 -0.0123 -0.2465
. (.0235) (.0771) (.0259) . (.0766) (.0486) (.2239)
HE =2 Db DTAZESRIE 0.0000 -0.0180 -0.0103 -0.0107 0.0000 0.0034 -0.0100 -0.1025 *
. (.0111) (.0197) (.0122) . (.0363) (.0126) (.0565)
TR = IR A RS TR R 0.0000 -0.0345 -0.0256 -0.0324 0.0000 0.0045 -0.0153 -0.3241
(.0388) (.1411) (.0428) (.1269) (.0911) (.4026)
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(mo%)

(%)
NEEH ShEZEahExiE 78 (g FEXIE Mgt MigiTE SiEEitigiTs
Yo7 BE 7% B 7% B 7% B B4
RATT) BENR Z20R ZEHR ZEMNR EBEENRE Z29R Z=E0R ZENR
ANEARIGE
ERR=615 0.0000  0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
=62 00175 *  -0.0014 0.0097  -0.0076 -00185  0.0320 00072 -0.0294
(0092)  (.0077) (0081)  (.0081) (0298)  (.0234) (0058)  (.0208)
Fiih=63%% 00305 *  0.0123 00160  -0.0180 -0.0411  0.0281 00086  -0.0571*
(0168)  (.0120) (0115)  (.0129) (0546)  (.0374) (0079)  (.0308)
EHB=647% 00413  0.0173 00064  -0.0196 -00523  0.0405 0.0082  -0.0700
(0265)  (.0173) (0166)  (.0187) (0861)  (.0547) (0111)  (.0454)
(EPNEES
TENERE=PMELVE 00037 -0.0130 -0.0134 *  -0.0133 -0.0056  -0.0306 -0.0027  -0.0269
(0085)  (.0084) (0078)  (.0090) (0277)  (.0263) (0054)  (.0204)
EERE= B EL 0.0000  0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
TEMEE=IoMELDE 00049  00113* 00084 00082 0.0410 *  0.0247 00042  0.0222
(0063)  (.0063) (0060)  (.0068) (0204)  (.0196) (0042)  (.0157)
R =AU 0.0000  0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
IR =R -0.0068  -0.0305 ** -0.0077  0.0053 00122 0.0170 -0.0021 0.0631 *
(0176)  (.0099) (0081)  (.0109) (0573)  (.0324) (0053)  (.0225)
KikE 4
16RERBORBOT=0& 0.0000  0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
I6RERBOREOTF =14 0.0456  -0.0139 00108 04834 * 00148  -0.0462 -0.0054  -0.0466
(0530)  (.1102) (0371)  (1175) (1728)  (:3407) (0248)  (.1005)
16RERBORBOT =12 0.3008 ** 0.0000 -0.0215  0.0000 -0.1635  0.0000 0.1160 ** -0.3062 *
(0959) . (0651) . (3120) . (0436)  (.1767)
16ME EEIRAR/EE =04 00000  0.0000 0.0000  0.0000 0.0000 0.0000 0.0000  0.0000
16R F N ARES=1% 00029  0.0065 00029  0.0054 00120  -0.0393 -0.0011 0.0289
(0105)  (.0104) (0088) (0112 (0339)  (.0326) (0060)  (.0234)
16 F R A FEE =182 -0.0404  -0.0095 00274 00743 *  0.0980 0.0915 00018  0.0556
(0314)  (.0371) (0290) (0392 (0992)  (1132) (0200)  (.0745)
iR
BERAMEER 00200  0.0066 -0.0010  -0.0094 -0.0454  0.0056 -0.0030  -0.0696 **
(0161)  (.0125) (0126)  (.0134) (0522)  (.0390) (0088)  (.0331)
BRI
BEE=2010 -0.0016 0.0051 00193 ® 00225 * 0201 ** 01069 ** 00060  0.1132 **
(0113)  (.0103) (0087)  (.0110) (0366)  (.0316) (0061)  (.0228)
A -0.0383 0.0259 00032 0.0308 0.3394 02460 ** -0.0045 0.3563 =
(0265)  (.0202) (0186)  (.0219) (0862)  (.0646) (0125)  (.0506)
N 3885 2701 3887 2701 3899 2704 3885 3899
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®10 HEF3 OFER : NERROFE SNERBREZHDRVWES

e R OPRE=AN M) FEHCCHROERE=AR]) T ROBRE=RI)

Lt - 222 Ll - 225 Lot 22720
BL, B0 (s.e.)  B2,B3 (s.e) B1,B0(s.e.) PB2,B3(s.e) P1,p0(s.e) P2, B3 (s.e.)
PRI
Lot -0.0204 -0.0216 -0.0794
(.0464) (.0401) (.0928)
St iR
BRI #E GE Th#E) =% B 0.2472 =+ -0.0807 = 0.0197 -0.0253 0.0710 * -0.0165
(.0218) (.0298) (.0184) (.0251) (.0412) (.0561)
A G ThitR) =i B 1% 0.0589 »+  -0.0286 0.0029 0.0128 0.1135 »+  -0.0270
(.0200) (.0279) (.0174) (.0242) (.0403) (.0562)
HEET IV
A M S L 0.0050 -0.0027 -0.0057 -0.0035 -0.0737 == -0.0135
(.0110) (.0265) (.0095) (.0228) (.0219) (.0529)
Fi {8 R AT A 0.0008 0.0012 -0.0000 0.0004 0.0010 0.0006
(.0014) (.0016) (.0012) (.0013) (.0026) (.0030)
Fii {1 4R A A A -0.0001 0.0005 -0.0001 0.0003 0.0015 »+  -0.0010
(.0002) (.0003) (.0002) (.0003) (.0004) (.0006)
FAAELITA 0.0003 0.0002 0.0001 0.0023 + 0.0003 0.0023
(.0007) (.0014) (.0006) (.0012) (.0013) (.0028)
HEHE A Tl 0.0005 -0.0006 0.0000 -0.0002 0.0006 0.0003
(.0003) (.0005) (.0003) (.0004) (.0006) (.0009)
NI Z ST
E2 PR = ks 0.0225 * 0.0050 0.0136 0.0094 0.0296 -0.0150
(.0125) (.0191) (.0110) (.0168) (.0261) (.0399)
SR = 4 0.0356 0.0081 0.0128 0.0477 * 0.0498 -0.0183
(.0219) (.0287) (.0194) (.0253) (.0458) (.0600)
2 RR= 2 0.0114 0.0517 0.0300 == -0.0107 0.0324 -0.0179
(.0163) (.0339) (.0144) (.0299) (.0340) (0711)
SEIE=Z (Dfth 0.0324 -0.0042 -0.0097 -0.0044 0.0842 -0.0039
(.0436) (.0790) (.0385) (.0693) (.0916) (.1639)
HkIE=[R] U4y P 202 L | 0.0008 0.0071 -0.0265 = -0.0114 -0.0145 -0.0452
(.0123) (.0223) (.0108) (.0197) (.0257) (.0467)
HekFRE= [ 8 LASR204E L b -0.0064 0.0156 -0.0094 -0.0216 -0.0523 0.0391
(.0183) (.0264) (.0161) (.0233) (.0384) (.0553)
R 0.0031 -0.0069 0.0132 -0.0195 0.0570 * -0.0050
(.0144) (.0244) (.0127) (.0214) (.0300) (.0507)
TRE=Z D -0.0248 0.0204 -0.0176 -0.0051 -0.0879 0.0755
(.0271) (.0328) (.0240) (.0290) (.0572) (.0689)
ANHJEA S
=62 0.0085 -0.0007 -0.0002 0.0048 -0.0252 0.0488
(.0119) (.0173) (.0098) (.0143) (.0215) (.0315)
=637 0.0073 0.0116 0.0089 -0.0157 -0.0297 0.0449
(.0166) (.0259) (.0141) (.0219) (.0320) (.0496)
Hl=647% 0.0117 -0.0031 0.0044 -0.0103 -0.0371 0.0597
(.0238) (.0373) (.0205) (.0321) (.0472) (.0736)
[EPNETE
=T R 0 T -0.0076 0.0270 -0.0158 *  -0.0073 -0.0472 »» 0.0216
(.0113) (.0179) (.0095) (.0151) (.0212) (.0337)
A = A Y B 0.0120 0.0118 0.0118 -0.0069 0.0148 0.0288
(.0088) (.0137) (.0073) (0114) (.0163) (.0253)
AR =R -0.0150 -0.0126 -0.0048 0.0091 0.0532 +  -0.0223
(.0116) (.0203) (.0101) (.0178) (.0235) (.0419)
BEAE T = yes 0.0207 -0.0335 0.0041 0.0203 0.0438 0.0117
(.0155) (.0229) (.0137) (.0201) (.0326) (.0472)
ek
165 A DIRE D=5 -0.0266 -0.0194 0.0387 0.4194 == -0.0883 0.4418
(.0469) (.1877) (.0405) (.1571) (.0933) (:3487)
1615 0L I A [F R E =50 -0.0167 0.0301 -0.0044 0.0056 0.0281 -0.0322
(.0124) (.0210) (.0105) (.0178) (.0237) (.0399)
i
P B IN T -0.0191 0.0507 * -0.0092 0.0134 -0.0599 0.0218
(.0183) (.0277) (.0154) (.0232) (.0344) (.0521)
AR
FEELE=2010 0.0309 = -0.0038 0.0318 == -0.0009 0.0991 =+ 0.0249
(.0127) (.0212) (.0106) (.0176) (.0236) (.0391)
EFIE (B0) -0.0039 0.0285 0.3951 ==
(.0297) (.0257) (.0594)
N 6586 6588 6603

(B WITNBEEMRET N, TS I — L REHITHETHE S b DR R S OBURI HRICFER LT,
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R11 HEH4 ORER  MERROZE MBRZE LB MOEE)
i E ROV EAAD 75 CCEOVEAR) T O RE—HL)

2ok S FEIH Tt 2R Tk AZFEH
B1, B0 (s.e) B2,B3(se) Pl PO(se) PB2,B3(se) PB1,BO(s.e) B2, B3 (s.e)
PER]
i 0.0318 0.0141 -0.1114
(.0243) (.0315) (.0891)
IR
WA G ThiZ) =6k B oh 0.0045 0.0140 0.0121 -0.0069 0.0477 -0.0274
(.0116) (.0159) (.0147) (.0201) (.0403) (.0549)
B G ThAR) = B -0.0011 -0.0018 0.0048 0.0097 0.1102 =+ -0.0327
(.0104) (.0146) (.0136) (.0190) (.0386) (.0539)
HEET L
) MRS 4R 0.0025 -0.0240 * 0.0022 -0.0126 -0.0550 *=  -0.0201
(.0057) (.0139) (.0074) (.0179) (.0210) (.0510)
RN 0.0006 0.0002 0.0001 -0.0001 0.0017 0.0014
(.0007) (.0008) (.0009) (.0011) (.0025) (.0029)
B AR &AM, 0.0000 0.0002 0.0000 -0.0001 0.0011 = -0.0004
(.0001) (.0002) (.0002) (.0002) (.0004) (.0006)
AAAELIA 0.0005 0.0005 0.0010 = -0.0001 -0.0002 0.0033
(.0004) (.0008) (.0005) (.0010) (.0013) (.0027)
TS A i e 0.0002 -0.0005 = -0.0002 0.0003 0.0005 -0.0001
(.0002) (.0002) (.0002) (.0003) (.0006) (.0009)
RSB
SEER= s 0.0025 0.0023 0.0068 0.0122 0.0374 -0.0347
(.0064) (.0098) (.0085) (.0130) (.0246) (.0377)
2R = A 0.0063 -0.0020 0.0138 0.0174 0.0865 == -0.0749
(.0113) (.0148) (.0150) (.0196) (.0433) (.0567)
iy N () 0.0019 0.0275 0.0141 0.0064 0.0524 -0.0624
(.0084) (.0174) (.0112) (.0232) (.0322) (.0672)
E2IE=Z O -0.0084 0.0427 0.0005 -0.0044 0.0086 0.1250
(.0225) (.0409) (.0298) (.0539) (.0865) (.1553)
=R U4 BF204E L - -0.0001 -0.0103 -0.0201 = -0.0064 -0.0136 -0.0155
(.0063) (.0115) (.0084) (.0152) (.0243) (.0441)
TIEE= [ % LS 204E LL -0.0044 -0.0099 -0.0034 -0.0223 -0.0355 0.0332
(.0094) (.0136) (.0125) (.0180) (.0362) (.0522)
Wk JFR= 1 5 2 G20/ LL 0.0036 -0.0122 0.0008 -0.0044 0.0470 0.0031
(.0075) (.0126) (.0099) (.0166) (.0284) (.0480)
k=2 D -0.0106 -0.0073 -0.0125 0.0016 -0.1093 »  0.1115
(.0139) (.0168) (.0186) (.0224) (.0539) (.0650)
NHYBE AR
=627k 0.0071 -0.0088 0.0097 -0.0170 -0.0296 0.0634 **
(.0064) (.0094) (.0079) (.0116) (.0213) (.0311)
HEH=637% 0.0085 0.0032 0.0159 -0.0335 + -0.0559 0.0835 +
(.0088) (.0137) (.0112) (.0175) (.0311) (.0483)
A =645 0.0076 0.0089 0.0064 -0.0252 -0.0666 0.1054
(.0125) (.0196) (.0162) (.0253) (.0455) (.0710)
[CINTES
A R e = i 0 B -0.0022 -0.0104 -0.0137 » 0.0002 -0.0291 0.0004
(.0060) (.0096) (.0076) (.0121) (.0208) (.0331)
= Y 2 0.0043 0.0075 0.0083 -0.0003 0.0204 0.0042
(.0047) (.0073) (.0059) (.0092) (.0160) (.0250)
AR BRI =R RS -0.0019 -0.0286 =+ -0.0073 0.0125 0.0618 *=+  -0.0433
(.0060) (.0105) (.0079) (.0139) (.0224) (.0399)
WSIAT = yes -0.0042 -0.0020 -0.0036 0.0175 0.0262 -0.0065
(.0080) (.0119) (.0106) (.0157) (.0308) (.0449)
FIE RN
1655 R DR ED T=b 0.0247 -0.0389 0.0049 0.4774 »+  -0.1144 0.0215
(.0245) (.1001) (.0319) (.1261) (.0898) (:3439)
1655 DL I A7l =8 -0.0013 0.0065 0.0010 0.0086 0.0319 -0.0645 =
(.0066) (.0111) (.0084) (.0142) (.0231) (.0390)
HhdulJm
Ak Mz -0.0027 0.0092 -0.0014 -0.0082 -0.0714 = 0.0766
(.0098) (.0148) (.0123) (.0186) (.0337) (.0510)
A
FHAA4E=2010 0.0064 -0.0010 0.0194 = 0.0030 0.1108 == -0.0008
(.0068) (.0114) (.0085) (.0142) (.0232) (.0385)
XA (BO) -0.0019 0.0062 0.3366 =
(.0155) (.0202) (.0570)
N 6586 6588 6603

() WITNBEENRET L, aMEH I — & RFEHIIHEUHE < b OB RRT SO/ HRICFER LT,
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&1 Be&ROHES

EE&ROHFHZH T > TiX, MW Heckit 7 /L THERF L7223, ¥ I L XD lambda
DRI EICR SRho 12729, OLS OHEFHERZ B L=,

Heckit oLS OLSET ILOsTikiRatE

main select
SER(M/H)_IEME - - - 7.0047 0.6843 3.7333 9.0345
Flin=61/r% 0.0000 0.0000 0.0000 (base)
Flin=62/% -0.0089 -0.0522 ** -0.0097 0.3347 0.4719 0.0000 1.0000
Flir=637% -0.0151 -0.1295 **x* -0.0137 0.1927 0.3944 0.0000 1.0000
Flin=647% -0.0096 -0.1742 **x* -0.0037 0.0708 0.2564 0.0000 1.0000
i = RO 0.0000 0.0000 0.0000 (base)
B = B — (320 L - BEIE -0.0676 ** 0.0710 0.1214 * 0.0114 0.1061 0.0000 1.0000
BIE = R — (320U £ 1-4 X 0.0000 0.3997 *** -0.0457 0.0156 0.1240 0.0000 1.0000
HIE = R — {3204 L £-5-29 A -0.0316 0.3040 *** 0.0800 * 0.0502 0.2184 0.0000 1.0000
HIE = B — 125204 U £-30-99A 0.0000 0.2651 *** 0.1090 ** 0.0441 0.2054 0.0000 1.0000
HEIE = B — 125204 U £+ 100-299 A 0.0592 0.1806 ** 0.0972 ** 0.0473 0.2122 0.0000 1.0000
HEE = B — 125204 L £ - 300-499 A -0.0472 0.2404 *** 0.1187 **  0.0240 0.1529 0.0000 1.0000
HE = B — 1B 32044 £ - 500-999 A 0.0370 -0.0650 0.0710 0.0204 0.1415 0.0000 1.0000
HE = R — {32044 - 1000-4999 A 0.0293 0.0951 0.1036 **  0.0443 0.2058 0.0000 1.0000
HIE = R — 132044 L - over5000 A 0.0610 0.0773 0.2066 *** 0.0470 0.2116 0.0000 1.0000
HE = R — 320 MU E- N8 0.0822 0.1636 ** 0.0670 0.0436 0.2041 0.0000 1.0000
B = R —53EF 204 A | - |EIZ 0.0274 0.2592 ** 0.0109 0.0106 0.1026 0.0000 1.0000
HE = R — 5385 204 A | - E5P9EY 0.1002 * 0.3511 *** 0.1715 *** 0.0641 0.2449 0.0000 1.0000
B = B — 025204 U | - EEBH 0.1800 *** 0.0139 0.0360 0.0081 0.0899 0.0000 1.0000
B = B — )25 204 LU L - SBFSH 0.0262 0.4248 *** 0.1364 *** 0.0258 0.1586 0.0000 1.0000
B = B — )25 204 LU L - AR5EH -0.0690 0.4348 *** -0.0016 0.0227 0.1488 0.0000 1.0000
B = R — D BF 206 L £ - —E R0 0.1485 *** 0.4677 *** -0.0577 0.0157 0.1244 0.0000 1.0000
B = B — 5520 6E A L - AR SEN 0.0023 0.5191 ** -0.0429 0.0018 0.0430 0.0000 1.0000
B = B — 55206 LA L - @i (Eh 0.1181 * 0.6521 *** -0.0026 0.0136 0.1158 0.0000 1.0000
B = B — 55206 A L - A EE S5 7508 -0.0146 0.2070 ** -0.0484 0.0277 0.1640 0.0000 1.0000
BREE = RI—2Y2F 20450 k- 200 At -0.0437 0.3746 *** -0.0062 0.0097 0.0981 0.0000 1.0000
E = BEMUS 208U £ -0.0890 0.3846 *** -0.0017 0.1279 0.3340 0.0000 1.0000
B = BEHT208EU L -0.0041 0.4584 *** 0.0080 0.1894 0.3919 0.0000 1.0000
BREE = RRTI (F RS -0.0556 -1.0135 *** -0.1776 **  0.0073 0.0852 0.0000 1.0000
BRI = ZOABDORASERIE -0.0438 0.0837 0.0150 0.0959 0.2945 0.0000 1.0000
HRE = UR AR STASS R R -0.0297 -1.2514 **x* -0.2854 0.0008 0.0288 0.0000 1.0000
4R =514 0.0000 0.0000 0.0000 (base)
R =214 -0.1896 *** -0.2608 *** -0.1686 *** 0.4036 0.4906 0.0000 1.0000
FE=\OZE 0.0000 0.0000 0.0000 (base)
FE=hZ -0.0055 0.2138 -0.0804 0.2119 0.4087 0.0000 1.0000
FE=ER 0.0789 0.3357 ** -0.0099 0.4947 0.5000 0.0000 1.0000
FE=FFFR 0.0859 0.2976 * 0.0105 0.0678 0.2514 0.0000 1.0000
FRE=EASE 0.1453 0.3254 * 0.0916 0.0481 0.2140 0.0000 1.0000
FRE=KF 0.2833 ** 0.3926 ** 0.2069 **  0.1588 0.3655 0.0000 1.0000
FRE=K¥ 0.7415 *** 0.5159 ** 0.6844 *** 0.0106 0.1026 0.0000 1.0000
FE=20A 0.0594 0.2956 -0.1171 0.0045 0.0672 0.0000 1.0000
ARADER = \OEZ 0.0000 0.0000 0.0000 (base)
AADEER=KZEN 0.0452 -0.9925 **x* 0.0456 0.0029 0.0535 0.0000 1.0000
ARADEER =B -0.0739 -0.4822 *** -0.0983 0.0207 0.1424 0.0000 1.0000
AADEER = 55NN -0.0233 -0.0848 -0.0701 0.1248 0.3305 0.0000 1.0000
RAORER=EE5D R 0.0325 0.1324 -0.0343 0.4415 0.4966 0.0000 1.0000
ARAORER=RV 0.0621 0.1989 * -0.0077 0.3381 0.4731 0.0000 1.0000
AAORER=KRERN 0.0790 0.2269 * 0.0315 0.0645 0.2456 0.0000 1.0000
FEOHRDITE =1L -0.0367 0.0000 0.0000 (base)
FEOHRDTE =D -0.3117 **x* 0.1185 -0.0263 0.0458 0.2090 0.0000 1.0000
BIEORDONE =1L -0.0374 -0.3119 0.0000 (base)
BIEOHDITE =HD -0.5616 ** 0.0000 -0.0106 0.0357 0.1856 0.0000 1.0000
16mARHORBEDF=0% 0.0059
16mARHOREDF=1% -0.0869
16iRKHOREDF =121 0.0000
165U HBURAREE =0 0.0865
165U L BIRAREE=1& 0.2748 ***
165U HBURAREE =185 0.1922 **x*
BEEOMRR=ROZ 0.1586 ***
BEEORER=KZEN 0.1525 ***
BEEORR =8\ 0.1729 ***
BBEORER = E55N BN 0.0000
BBEORER = 55D RV -0.1737 ***
BEEORER =R\ 0.0000
EBEORER = KXZRL -0.1090 **
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main select
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/NI 0.0032 -0.0165 -0.0753 0.0132 0.1142 0.0000 1.0000
IR -0.1813 ** 0.0587 -0.1583 *** 00,0110 0.1043 0.0000 1.0000
BEE -0.0325 0.0034 -0.0577 0.0168 0.1287 0.0000 1.0000
R 0.0237 0.0445 0.0282 0.0272 0.1627 0.0000 1.0000
AR 0.1344 ** 0.2468 *** 0.1189 **  0.0227 0.1488 0.0000 1.0000
BEBIR 0.0422 0.2849 *** -0.0083 0.0231 0.1503 0.0000 1.0000
BER 0.1734 *** 0.1407 ** 0.1605 *** 0.0479 0.2136 0.0000 1.0000
FEE 0.2265 *** 0.0791 0.1996 *** 0.0320 0.1760 0.0000 1.0000
HRED 0.2371 *** 0.2198 *** 0.2215 *** 0.0540 0.2261 0.0000 1.0000
HRIE 0.1996 *** 0.1431 ** 0.1790 *** 0.0560 0.2300 0.0000 1.0000
FRE 0.0076 0.1287 -0.0113 0.0187 0.1354 0.0000 1.0000
I 0.0206 0.2410 ** -0.0402 0.0137 0.1162 0.0000 1.0000
allg 0.1128 0.2749 ** 0.0627 0.0125 0.1110 0.0000 1.0000
wBHE -0.1847 ** 0.4973 *** -0.1312 **  0.0104 0.1013 0.0000 1.0000
IS 0.1241 -0.0390 0.1331 **  0.0086 0.0923 0.0000 1.0000
REFR 0.0535 0.4429 *** -0.0015 0.0278 0.1645 0.0000 1.0000
I ER 12 0.1339 ** 0.3132 *** 0.1009 **  0.0199 0.1396 0.0000 1.0000
BREE 0.1194 ** 0.3210 *** 0.0919 **  0.0426 0.2020 0.0000 1.0000
BHS 0.1804 *** 0.2373 *** 0.1654 *** 0.0573 0.2323 0.0000 1.0000
=58 0.1114 * 0.1847 * 0.1137 **  0.0201 0.1402 0.0000 1.0000
pra=i=t 0.1747 ** 0.0292 0.1070 * 0.0131 0.1139 0.0000 1.0000
REHF 0.1234 ** 0.1195 0.1610 *** 0.0200 0.1399 0.0000 1.0000
KBRAF 0.1104 ** 0.1353 * 0.1403 *** 0.0413 0.1989 0.0000 1.0000
HER 0.1342 *** 0.2221 *** 0.1174 *** 0.0463 0.2102 0.0000 1.0000
ERE 0.2497 *** 0.2233 ** 0.1742 *** 0.0132 0.1142 0.0000 1.0000
AR 0.0008 0.1592 -0.0292 0.0124 0.1106 0.0000 1.0000
B2 0.0461 -0.0222 0.0312 0.0076 0.0868 0.0000 1.0000
BiRE -0.0313 0.2488 ** -0.0177 0.0095 0.0971 0.0000 1.0000
[ LS -0.0717 0.0322 -0.0448 0.0202 0.1406 0.0000 1.0000
LBR 0.0249 0.2732 *** 0.0407 0.0254 0.1574 0.0000 1.0000
(I m[=} 0.0692 0.2593 ** -0.0049 0.0154 0.1230 0.0000 1.0000
BER -0.0548 -0.0493 0.0080 0.0077 0.0873 0.0000 1.0000
LTS -0.0007 0.5155 *** -0.0642 0.0107 0.1030 0.0000 1.0000
BRI -0.1181 * 0.0413 -0.0682 0.0125 0.1110 0.0000 1.0000
SR 0.0492 0.2995 ** 0.0481 0.0088 0.0933 0.0000 1.0000
Ftpalls] 0.0186 0.0847 0.0126 0.0383 0.1919 0.0000 1.0000
1EBIR 0.0041 0.2393 * -0.0347 0.0083 0.0909 0.0000 1.0000
Eizg -0.0102 -0.0948 -0.0466 0.0114 0.1061 0.0000 1.0000
HEARIR 0.0109 0.0761 -0.0406 0.0122 0.1098 0.0000 1.0000
AR 0.0733 -0.0252 0.0558 0.0106 0.1026 0.0000 1.0000
SiFe -0.0972 0.1130 -0.0852 0.0123 0.1102 0.0000 1.0000
EReE 0.1242 ** 0.1332 0.1008 * 0.0152 0.1222 0.0000 1.0000
SIS 0.0033 -0.1649 -0.1426 * 0.0050 0.0705 0.0000 1.0000
EHIE 6.4063 *** -0.6044 *** 6.6689 ***
mills
lambda 0.1178
N 14973 10812
N_cens 7569
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% 3 Z . Effect of Caregiving on Employment for Retiring Japanese

Individuals!

Tomoki Kitamuraz, Yoshimi Adach3, Toshiyuki Uemura®

Abstract
We examined employment and caregiving behavior at retiring age in Japan,
considering the marital status, living-with-parent status, spouse employment,
spouse income, and net financial assets. We found that the labor participation rate
for caregiving married females living with parents was lowest when husbands work
full-time, indicating that opportunity cost is an important factor. Net financial
assets had a mixed impact. For married female caregivers, a lower amount of net
financial assets decreases the labor participation rate. This tendency is reversed for
married males. We also found that a flexible work style prevents a fall in labor
participation rate due to caregiving. The government should introduce policies for

drastic improvement in balancing nursing care and employment.

Keywords Elderly caregiving, labor participation rate, retirement, panel data

JEL code: D12, 110, J14, J26

1. Introduction

1.1. Objective
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Over the next 30 years, it is expected that the percentage of Japan’s elderly
population will increase rapidly to unprecedented levels. Japan’s rapidly growing
aging population has led to increased demand for elderly nursing care. Elderly care
has remained a crucial policy issue in Japan. Another factor contributing to the
adversity is the rising population of caregivers over 50 years of age, who now
constitute 80% of all caregivers (Statistics Bureau of Japan, 2005). In addition, the
services and capacity of formal care facilities are limited. As a result, many older
working individuals who need caregiving assistance for their family members,
particularly for parents, are faced with the decision to retire early, leave labor
participation temporarily, or share roles with the spouse, if any, to continue to work.
Thus, the objective of this paper is to investigate the relationship between labor
participation and caring for retiring employees. We adopt data from the
Longitudinal Survey of Middle-aged and Elderly Persons, a large-scale panel
survey conducted by the Ministry of Health, Labour and Welfare (MHLW) of Japan.
The contributions of this paper are that, first, we consider the impact of
opportunity costs such as spouse employment status and spouse income, in addition
to gender, marital status, and living-with-parent status, as in the literature. If the
spouse works full-time or the income of the spouse is large, the opportunity cost of
discontinuing work for caregiving should be expensive. Second, we consider the
impact of net financial assets on the labor participation rate of caregivers. The
retirement decision could be affected by the amount of net financial assets. Lastly,
we examine gender differences for the decrease in LPR due to caregiving.

We found that, for married households with parents, married males tend to
continue working and females tend to be caregivers. In particular, gender

difference for the decrease in LPR due to caregiving was highest when males work
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full-time, indicating that opportunity cost is an important factor in making
caregiving decisions. On the contrary, for married households without parents and
unmarried households, the decrease in LPR due to caring was not significantly
different between males and females. The impact of net financial assets on the LPR
for caregivers showed mixed results for gender, marital status, and
living-with-parent status. For married females and unmarried males living with
parents, the LPR for caregivers tended to rise as net financial assets increased,
indicating that financial assets are a caregiving resource.

The remainder of this paper is organized as follows. The following
subsections provide a literature review and a brief overview of the national public
long-term care insurance. Section II describes the hypotheses and data, Section III
the analysis method, and Section IV the results. Section V offers our concluding

remarks.

1.2. Literature Review

Studies have found that the relationship between caregiving and labor
participation rate differs by region, gender, and age. For the United States, Pavalko
and Artis (1997) found that caregiving negatively affected the female LPR.
However, Wolf and Soldo (1994) found no such impact and suggested that both
caregivers and non-caregivers have an equal likelihood of being employed.
Dentinger and Clarkberg (2002) found that caregiving males were significantly less
likely to retire. For the United Kingdom, Carmichael and Charles (1998) found that
caregivers who provided care for more than 20 hours a week exhibited a
significantly lower LPR than non-caregivers. However, they also found that

caregivers who provided care for less than 20 hours a week were more likely to
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work than non-caregivers. Carmichael and Charles (2003) found that female
caregivers who provided care for at least 10 hours per week were less likely to
work than non-caregivers.

Lilly et al. (2007) conducted an extensive survey on the effect of caregiving
on labor supply. They evaluated the results of 35 papers published between 1986
and 2006 and found that, in general, the LPR for caregivers were not different from
that for non-caregivers until a certain level of caregiving. However, caregivers who
were heavily involved in caregiving were less likely to be employed.

Recent studies have suggested that the problem of endogeneity may lead to
biased estimations for the relationship between caregiving and labor supply.
Individuals who have poor labor market opportunities are more likely to become
caregivers, which creates a selection bias in the estimation. Heitmueller (2007)
took into account the endogeneity problem and found that LPR of co-residential
caregivers in the United Kingdom was significantly lower than that of
non-caregivers. However, for those with lower caregiving commitments, no
relationship was found between employment and care provision. Bolin et al. (2007),
using data for men and women aged 50 years and above in 10 European countries,
excluding the United Kingdom, found that informal care reduced the LPR and work
hours for both gender groups. As for the endogeneity problem, they could not reject
the null hypothesis that caregivers are exogenous, implying that the endogeneity
problem is not the driver of their results. Van Houtven et al. (2013) found that
caregiving reduced the LPR for males in the United States and increased the
probability of retiring among females. As for the endogeneity problem, they too
find no evidence of endogeneity and concluded that selection bias may not be a

major concern for labor supply, after controlling for unobserved heterogeneity
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using fixed-effects regressions.

Several previous studies have analyzed the relationship between caregiving
and employment in Japan, and most have found that caregiving females are less
likely to be employed. For male employees, however, caregiving tended to have
little impact. Iwamoto (2001) found that the female LPR is significantly lower for
care-receiving households than that for non-care recipients. Nishimoto and
Shichijo (2004) found that the LPR for married females providing elderly care
while holding full-time or part-time jobs was significantly lower than that for
males and unmarried females. Tkeda (2010) analyzed employees aged 30-59 years
who provided elderly care at home and found that individuals who took extended
leave for caregiving tended to choose retirement.

Recent Japanese studies also use panel data to examine the relationship
between caregiving and employment. Shimizutani and Noguchi (2004) analyzed the
relationship between the national long-term care insurance system, which was
introduced in 2000, and female employment. Their results revealed that the
introduction of the system increased the LPR and work hours for females. Sakai
and Sato (2007) examined whether caregiving affects the employment—retirement
decision of elderly persons, and found that caregiving restricts males in attaining a
full-time job or being self-employed. In contrast, caregiving restricts females in
attaining non-regular employment. Otsu and Komamura (2012) examined whether
living with parents needing care influenced the LPR and work hours for married
females aged 40-59 years. They found that the LPR significantly decreased when
caregiving was required. Otsu (2013) analyzed the unemployment rate of older
employees living with parents who needed care in the previous year. He found that

the probability of unemployment significantly increases for both married and
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unmarried females as well as unmarried males providing care to recipients of care
levels 4 and 5 according to the national public long-term care insurance’s

care-level scale.

1.3. Overview of National Long-Term Care Insurance

In this subsection, we offer a brief overview of Japan’s national public
long-term care insurance program, in which the municipalities are insurers and
program participation is mandatory.” The primary insured persons are those aged
65 and above (Category I), and secondary insured persons are subscribers of health
insurance and aged 40-64 years (Category II). In 2010, about 29 million persons
were subscribed under Category I, and about 43 million under Category II (MHLW,
2013a). The premiums differ by insurer and income level, and are deducted from
the pension benefits for individuals in Category I and salaries of those in Category
II.

When Category 1 subscribers need long-term care, a certification is
required by the municipality. The certification is issued after a two-step evaluation
process. The first step is a computer-based evaluation using a questionnaire
regarding physical and mental status about daily life and doctor’s diagnoses. The
second stage evaluation is conducted by a certification committee. Once the
individual receives the certification, he/she is classified under any one of seven
categories, support levels 1 and 2 and care-levels 1-5, depending on the level of
care needed. The extent of services provided is determined on the basis of these
categories. In 2010, the total number of certified individuals was 5 million (MHLW,

2013a). For support levels 1 and 2, the types of care services are home visits,

> For more details, please see MHLW (2012) and the Institute of Population and Social Security Research
(2014).
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outpatient rehabilitation, and short-term stays at a care facility. For care levels 1-5,
care services include in-home services such as home help services and day care;
facility services such as intensive care at home, long-term healthcare facilities,
sanatorium-type care facilities; and community-based services such as home-visits
at night, daycare for dementia patients, and small-scale multifunctional in-home
care.

This mandatory insurance, although service levels differ by municipality,
covers a certain level of care needs. Of course, not all needs are satisfied, and
informal care by family members, beyond the coverage of national insurance, is

required. Family members must decide who would mainly engage in caregiving.

2. Hypotheses and Data
2.1. Hypotheses

We propose the following two hypotheses regarding the relationship
between the labor participation rate and caregiving.

Opportunity Cost Hypothesis. People who incur a higher opportunity cost
for caregiving continue to work, whereas those with a lower opportunity cost tend
to be caregivers. For married households, the male is traditionally the main income
earner, whereas the female is a full-time homemaker or earns an income within the
spouse’s tax deduction limit.® Against this contextual background, males will
expectedly continue working and females engage in parental caregiving. We
measure the opportunity cost by spouse employment status (SEMP) and spouse
income (SINC). The higher the income, the larger the opportunity cost of quitting.

Therefore, the LPR for caregivers is expected to decrease if the spouse works

® The tax deduction limit is typically 1.03 million JPY annually. According to 2005 data, 65.87% of males
are employed full-time, 8.48% part-time, and 5.53% are unemployed. The rates for females are 20.75%,
43.77%, and 29.34%, respectively.
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full-time. Similarly, it is expected to decrease as the income of the spouse increases.
In addition, the “living-with-parent” status could have an impact on the opportunity
cost.” The LPR is expected to be lower for married females living with parents
than for married males doing so (Heitmueller, 2007). This hypothesis is irrelevant
for unmarried individuals. The decrease in LPR due to caregiving is expected to be
the same for unmarried males and females.

Financial Asset Hypothesis. A large amount of financial assets implies the
ability to purchase expensive care-related services. Financial assets are a resource
for parental caregiving. Therefore, caregiving households are expected to have a
higher LPR as their financial assets increase. Generally, however, the larger the
amount of financial assets, the greater is the tendency of elderly individuals to
retire. Therefore, the drop in LPR may be greater for caregiving than
non-caregiving households. We will examine which of these contrary theories holds.
We use the net financial assets (NFA), that is, the difference between financial
assets and liabilities, for the following regression analysis. This hypothesis is

applicable to both married and unmarried individuals.

2.2. Data

The data used in this paper are from the Longitudinal Survey of
Middle-aged and Elderly Persons, conducted by MHLW.* The sample comprises
male and female respondents drawn from the Japanese population aged 50-59 years
as of October 31, 2005. We adopted data from the first survey, conducted in 2005,

to the sixth survey, held in 2010. In the original surveys, 26,220 respondents had

" For example, living costs for households with parents may be higher, and the opportunity cost for the
higher earner to quit her/his job is greater.

 The survey aims to understand changes in household behavior and obtains basic data to facilitate
MHLW’s development, planning, and implementation of its administrative measures for the elderly. The
survey was launched in 2005 and is conducted annually. Currently, participants receive the questionnaire
by mail, which they answer and mail back.
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answered the series of questionnaires from the 2005 to the 2010 survey. We
excluded respondents who (or whose spouses) were caregivers in 2005. As a result,
the respondents in our analysis numbered 21,214 (10,120 males and 11,094
females). Appendix Al shows the sample characteristics. Male and female
respondents’ age transition is shown in Panels A and B, respectively. The transition
in male and female respondents’ employment status is shown in Panels C and D,
respectively. Panels E and F show the simple average labor participation rates for
male and female respondents, respectively.

The survey questionnaire queries about the spouse’s status, but does not
require a detailed answer. However, the questionnaire was independently answered
by both principal and spouse for some married households (hereafter referred to as
“duplicated married households”). The combined answers of the husband and wife
allow us to examine in more detail the relationship between caregiving and family
structure (spouse employment status, spouse income, etc.). We use these data to

examine the LPR for married households.

3. Empirical Strategies

To examine the impact of caregiving on labor participation according to the
living-with-parent status and marital status, as a base case, we estimate a

regression of the form

Wit = Bo + b1 CGit + B2 - LPyy + 5 - MAy;

+ﬁ4'CGit'LPit+ﬁ5'CGit'MAit+ﬁ6'LPit'MAit (1)

+B7 - CGi¢ " LPy - MAjr + Bg - Xit + 6; + €i¢,

where i and t are respondent and year indices, respectively. W is a dummy for
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work, CG a dummy for parental caregiving, LP a dummy for living with at least
one parent, and MA a dummy for married. X represents other control variables,
including dummies for caring for other than a parent (CG Other), existence of
dependent children (Children), age more than or equal to 60 years (Age60),
subjective health condition (HC), and year dummies.” § represents individual
fixed effects.'® B represents regression coefficients, and € indicates residuals. We
estimate regressions for males and females separately, and the data are limited to
the years 2006 to 2010 (as applied to the following regressions). Standard errors
are clustered at the respondent level. We then compute the marginal effect (ME)

with respect to caregiving
ME = E[W,|CG = 0,LP = j,MA = k| — E[W,|CG = 1,LP = j, MA = k|,
j=01,and k =0,1, (2)

where W represents the predicted LPR. The first term of the right-hand side is the
average LPR, given the living-with-parent, marital, and no-caregiving statuses, and
the second term represents caregiving. The ME is the difference between the two

values. Standard errors are computed by the delta method.

To examine the impact of the spouse employment status (SEMP), we

estimate a regression of the form

Wit = Bo + b1 CGi + B2 - LPy;

+ > Pa HSEMPy = K} + By CGyy - LPy +
k=Part,Self,Unmep

® HC =1 is very bad, 2 is bad, 3 is rather bad, 4 is rather good, 5 is good, and 6 is very good.

10§, represents respondents’ time-invariant unobserved heterogeneity. This variable captures individual
characteristics such as the tendency to give care and attachment to the labor market. For example, altruistic
individuals may prioritize caring for their parents over their jobs.
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[BSk " CGy - {SEMPy = k} + Bk - LPye - I{SEMP;, = k}]

+ﬁ7k " CGlt - LPlt * I{SEMPlt = k}
k=Part,Self,Unmep

+Pg - Zit + 6; + &,

where (SEMP) includes full-time (Full), part-time (Part), self-employed (Self), and
unemployed (Unemp).'' I{} is an indicator function. Z represents control
variables, including CG Other, Children, Age60, spouse’s subjective health
condition indicator (SHC), spouse age more than or equal to 60 years (Sage60), and
year dummies. We limited the analysis to duplicated married household data. Then,

we compute ME:

ME = [E[W,|CG = 0,LP = j] — E[W|CG = LLP =j]|| sempepur, - J =0.1.
Part,Self,Unemp

To examine the effect of spouse income (SINC), we estimate a regression of

the form
Wit = Bo + B1 " CGie + B2 - LPy + B3 - SINCy,
+04 - CGy " LPy + fB5 - CGy - SINCyp + g - LP; - SINCy,
+fCGy - LP;yy - SINCy + Bg - Ziy + 6; + €t
We limited the analysis to duplicated married household data. Then, we compute

ME:

ME = [E[W.|CG = 0,LP = j] — E[W,|cG = 1,LP = j]| L=,

SINC=0,10,",

To examine the effect of the net financial assets of the previous year (NFA),

we estimate a regression of the form

"' The unemployed includes involuntary unemployment and voluntary unemployment (retirement).
Although we can distinguish the two statuses, we pooled the data because of sample limitations for some
years.
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Wit =Bo+ b1 CGit + B LP;t + B3 - NFA;_4
+ﬁ4 “CGy - LP; + ,35 "CGit - NFA;4 + ﬂe “LP;; - NFA;;_4
+B7 - CGit - LPye " NFAj_q + B Zir + 6; + €4,

where (NFA) is defined as the financial assets of the previous year minus the
liabilities of the previous year. Financial assets include bank deposits, stock, and
investment trusts. A typical liability is a mortgage. We analyze data for both males
and females of duplicated married households, as well as for unmarried males and

females, separately. We then compute ME as follows:

ME = [E[Wlt|CG = 0,LP = j] — E[W,|¢G = 1,LP =j]]| =01
NFA¢-1=-30,—-20,--,20

A fixed effect model does not provide gender effects. To estimate the

gender effect, we estimate the gender difference for ME:
AME = MEr — MEy,,

(3)
where ME,, and MEp are the MEs of males and females, respectively, defined
above. The standard errors of AME are computed by 999 bootstrap replications.
We test the null hypothesis AME = 0. For example, using male sub-sample data and
female sub-sample data separately, we estimate equation (1) by the fixed effect
model and compute the MEs by equation (2) separately. Then, we compute the
gender difference by equation (3). We repeated this operation 999 times for
different sub-samples to estimate the standard errors and confidence intervals.

Heitmueller (2007) discussed the endogeneity problem in the relationship
between the decisions to work and to be a caregiver. Both decisions may be
interdependent. For example, some individuals who work full-time and earn

relatively high wages may opt to not give care but continue working, whereas
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others who have lesser attachments to the labor market and earn relatively low
wages may decide to become caregivers. Thus, the estimation may be biased
without considering the endogeneity problem. One way to avoid the endogeneity
problem is to use instrumental variables in cross-sectional data or perform
fixed-effects regressions on panel data. Van Houtvem et al. (2013) indicated that
endogeneity persists as a problem if time-varying heterogeneity exists even after
fixed effects are included. They used a set of time-varying instruments that are
correlated to caregiving but assumed to be uncorrelated to time-varying error
components. The instruments in their study include an indicator variable for an ill
mother or mother-in-law. However, these instruments are unavailable in our panel
data, and as Lilly et al. (2010) indicated, most previous studies have failed to
identify strong instruments for both cross-sectional and panel studies. Therefore,

we use a fixed effect model without instruments in our estimations.

4. Estimation Results

Appendix A2 shows the descriptive statistics for the whole sample and for
duplicated married households, separately for males and females. These are pooled
data for the period 2005-2010. Appendix A3 shows the estimation results based on
the fixed effect model. Table 1 shows the average predicted labor participation rate
(LPR) and the marginal effect (ME) with respect to caregiving according to the
living-with-parent (LP) status and marital status (MA). Panel A shows the LPR and
ME for males based on column (1) of Appendix A3. The LPR for males, living
without parent (LP = No), unmarried (MA = No), and no caregiving (CG = No) is
87.00%. That for care giving (CG = Yes) is 84.78%. The ME, which is the

difference between the two values, is -2.22%, which is not statistically significant.
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The ME for LP = No and MA = Yes is -2.59%, and that for LP = Yes and MA = No
is -8.50%. Both are statistically significant. Unmarried male caregivers living with
parents show the largest decrease in LPR. The ME for LP = Yes and MA = Yes is
not statistically significant. Regarding marital status, the LPR for LP = Yes is
statistically and significantly higher (+7.27%) for married than unmarried
caregivers. However, the LPR for LP = No does not statistically and significantly
differ between married and unmarried caregivers.

Panel B shows the LPR and ME for females, based on column (6) of
Appendix A3. All MEs are negative and statistically significant. Unmarried female
caregivers living with parents show the largest decrease in LPR (-7.40%). The LPR
for LP = No is statistically and significantly higher (+6.37%) for married
caregivers than unmarried caregivers. However, the LPR for LP = Yes does not
statistically and significantly differ between married and unmarried caregivers.

[Insert Table 1 here]

Table 2 shows the impact of spouse employment status (SEMP) on the LPR.
Panel A shows the results for males. The ME of SEMP = Unemp for LP = No is
-5.56%, which is statistically significant at the 5% level. Married male caregivers
who are not living with parents and whose wives are not working have lower LPR.
This may be due to the low-income effect: They may not have enough money to
purchase care-related services. All other MEs are not significant. For LP = Yes,
none of the MEs is statistically significant.

Panel B shows the results for females. The ME for LP = No and SEMP =
Full is -3.75%, which is statistically significant at the 5% level. For LP = Yes, the
ME is -6.12% with SEMP = Full and -8.65% with SEMP = Part. Both are

statistically significant at the 1% level. Other MEs are not statistically significant.
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The results indicate that the opportunity cost of SMEP is an important factor.
[Insert Table 2 here]

Table 3 shows the estimated marginal effects of LPR with respect to
caregiving for SEMP screened by employment status (Full, Part, or Self) in 2005.
Panel A shows the results for males. For example, for LP = No, full-time
employment status, and SEMP = Full, the decrease in LPR due to caregiving is
-8.74%, which is statistically significant at the 10% level. Most MEs for males are
insignificant.

Panel B shows the results for females. For full-time employment status and
SEMP = Full, ME is -10.08% for LP = No and -8.45% for LP = Yes. Both are
statistically significant at the 1% level. For part-time employment status and SEMP
= Full, ME for LP = Yes is -7.99%. For both cases, caregiver LPRs drop when the
husband works full-time, indicating that the opportunity cost hypothesis applies.
For LP = No and part-time employment, the MEs are insignificant regardless of
SEMP. For LP = No and self-employment in 2005, the MEs are insignificant except
for SEMP = Unemp, indicating that a flexible work style may prevent an LPR
decrease due to caregiving.

[Insert Table 3 here]

Table 4 shows the impact of spouse income (SINC) on the LPR. Panel A
shows the results for male. For LP = No, the SINC is indifferent to the LPR for CG
= No. On the contrary, the SINC has a positive relation for CG = Yes, although the
slope with respect to SINC is not statistically significant. The MEs for which the
SINC is less than or equal to 30 (10,000 JPY monthly) are negative and statistically
significant, indicating low-income effects, as in Panel A of Table 2. MEs for which

the SINC is more than 30 are not statistically significant. On the contrary, For LP =
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Yes, the LPRs of both CG = No and CG = Yes are indifferent to SINC, and none of
the MEs is statistically significant.

Panel B shows the results for females. The LPRs with LP = No are
indifferent to SINC for both CG = No and CG = Yes. MEs are negative and almost
constant around -2.5% to -2.6%. MEs lower than or equal to 20 are not statistically
significant due to large standard errors, but those more than 20 are statistically
significant at the 10% level. With LP = Yes, the LPRs for both CG = No and CG =
Yes are not dependent on SINC. MEs are negative and almost constant around
-4.7%, and statistically significant at the 1% level. Results for both males and
females indicate that the opportunity cost hypothesis regarding SINC does not
apply for LPR reduction.

[Insert Table 4 here]

Table 5 shows the impact of net financial assets (NFA) in the previous year
on the LPR. Panel A shows the results for males of duplicated married households.
Generally, the LPR is negatively related to the NFA. For LP = No, the larger the
NFA, the lower is the LPR (more so for CG = Yes than for CG = No), resulting in
more negative MEs. The MEs at NFA =0, 10, and 20 (million JPY) are statistically
significant. However, the ME at NFA = 30 is not statistically significant due to the
large standard error. With LP = Yes, the LPSs for both CG = No and CG = Yes
decrease in parallel as the NFA increases. None of the MEs is statistically
significant.

Panel B shows the results for females of duplicated married households.
The MEs tend to be larger (close to zero) as the NFA increases. The ME is most
negative (-5.58%), and statistically significant at the 5% level, at NFA = -20. The

MEs at NFA = 20 and 30 are not statistically significant. With LP = Yes, the LPRs
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for both CG = No and CG = Yes are positively related to NFA. All MEs are
negative and statistically significant at the 5% level. The MEs tend to be larger
(closer to zero) as the NFA increases.

The impact of the NFA on the LPR shows mixed results for married males
versus married females. For males, a larger NFA, with LP = No, results in a lower
ME. MEs with LP = Yes are indifferent to the NFA. For females, however, a larger
NFA results in a higher ME (closer to zero), indicating that the financial asset
hypothesis holds for married females.

Panel C shows the results for unmarried males. With LP = No, LPRs for
both CG = No and CG = Yes have almost parallel decreases as NFA increases. Not
all MEs are statistically significant. With LP = Yes, the MEs increase (become
closer to zero) along with the NFA. The MEs at NFA = -10, 0, and 10 are
statistically significant at the 5% level. However, the MEs at NFA = -20, 20, and 30
are not statistically significant due to large standard errors.

Panel D shows the results for unmarried females. Generally, the LPRs are
negatively related to NFA. With LP = No, the MEs decrease as the NFA increases.
The ME is -6.13% at NFA = 0 and -6.48% at NFA = 10. Both are statistically
significant at the 10% level. Other MEs are not statistically significant due to large
standard errors. With LP = Yes, the MEs decrease as the NFA increases. The MEs at
NFA = 10, 20, and 30 are -7.15%, -8.62%, and -10.10%, respectively, and
statistically significant at the 5% level.

The impact of the NFA on the LPR shows mixed results for unmarried
males versus unmarried females. For unmarried males, a larger NFA, with LP = Yes,
results in a higher ME (closer to zero), supporting the financial assets hypothesis.

MEs with LP = No are indifferent to the NFA. For unmarried females, however, a
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larger NFA results in a lower ME for both LP = Yes and LP = No.
[Insert Table 5 here]

Table 6 shows the gender difference for MEs and their 95% confidence
intervals. The standard errors and 95% confidence intervals are computed by
bootstrap replications. Panel A shows the differences for marital and
living-with-parent statuses. For example, the ME for males, with LP = No and MA
= No, is -2.22%, as shown in Panel A of Table 1; that for females is -6.18%, as
shown in Panel B. The difference in MEs (female versus male) is -3.96%, as shown
in Panel A of Table 6, which is not statistically significant. The ME difference for
LP = Yes and MA = Yes is -3.73%, which is statistically significant at the 1% level.
Other ME differences are not statistically significant. Panel B shows the gender
difference for ME regarding SEMP. For LP = Yes and SEMP = Full, the difference
is -8.74%, which is statistically significant at the 1% level. For LP = Yes and SEMP
= Part, the difference is -6.93%, which is statistically significant at the 10% level.
Other ME differences are not statistically significant. Panel C shows the ME
differences for SINC. For LP = Yes and SINC = 10, 20, 30, and 40, the differences
are negative and statistically significant, although the ME differences are close to
each other regardless of the SINC. Other differences are not statistically significant.
Panel D shows the ME differences regarding NFA for duplicated married
households. For LP = Yes and NFA = -10, 0, 10, and 20, the differences are
negative and statistically significant, although the ME differences are close to each
other regardless of the NFA. Other ME differences are not statistically significant.
Panel E shows the ME difference regarding NFA for unmarried households. None
of the differences are statistically significant.

In sum, the opportunity cost hypothesis is partially confirmed. Regarding
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SEMP, opportunity cost is an important factor in deciding between a male and
female caregiver. The LPR for married female caregivers living with parents is
significantly lower than that for male caregivers, and is significantly lower when a
husband works full-time or part-time. In addition, gender difference is not
confirmed for the LPR of unmarried individuals regardless of the
living-with-parent status, where the opportunity cost hypothesis is irrelevant. The
financial assets hypothesis is also partially confirmed. The hypothesis is supported
for married females and unmarried males living with parents. For MEs in both
cases, however, the gender difference did not depend on the NFA, indicating that
the NFA is not a strong factor for entire households.

[Insert Table 6 here]

5. Conclusion

In this paper, we examined the relationship in Japan between parental
caregiving and the labor supply of elderly individuals around retirement age. We
used large-scale Japanese government panel data for the period 2005-2010. Our
results revealed that, for married households living with parents, the opportunity
cost of spouse employment is an important factor to decide the caregiver, meaning
that married full-time or part-time employed males tended to continue working and
females tended to be caregivers. The gender difference for the decrease in LPR due
to caregiving was highest when males work full-time. When both husband and wife
work full-time, caregiving decreases female LPR. The results are consistent with
the traditional view of family role sharing. On the contrary, for married households
living without parents and unmarried households, the decrease in LPR due to

caregiving was not significantly different between males and females, indicating
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that family roles are complementary. Spouse income includes the opportunity cost
for caregiving. However, spouse income was indifferent to the LPR difference
between caregivers and non-caregivers. The caregiving decision was expected to be
affected by the amount of net financial assets (NFA). However, the impact of NFA
on the LPR of caregivers showed mixed results. For married females and unmarried
males living with parents, the LPR for caregivers tended to rise as NFA increases,
indicating that NFA is a caregiving resource. For others, the NFA was negatively
related, or indifferent, to the LPR difference between caregivers and
non-caregivers.

The prime minister of Japan announced three new policies (“new three
allows”) to realize a society in which all citizens are dynamically engaged. The
new third arrow or “social security that provides reassurance” revealed a clear
target for nursing care: “eliminating cases in which people have no choice but to
leave their jobs to provide nursing care by the beginning of the 2020s” (Prime
Minister of Japan and His Cabinet, 2015). According to our results, the LPR for
married females decreases due to caregiving when both husband and wife work
full-time. We also found that married females with negative net financial assets
have a lower LPR due to caregiving. To prevent a decline in LPR for caregivers,
the government should intensively promote the current polices to enhance
work-life balance for caregiving females, such as paid nursing leave, lower
working hours, and restriction on overtime. Furthermore, our results showed that
the LPR did not decline as a result of nursing care when the husband or spouse is
self-employed. Elderly workers with work styles close to self-employment can
check the LPR decline due to nursing care. Therefore, policies that increase

flexibility of working conditions, such as home teleworking, flextime, and further
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flexible nursing leave, should be implemented to allow caregivers to balance
nursing care with employment. Next, we found the low-income effect for those
with reduced LPRs due to caregiving. Relaxing the upper limit of nursing care
benefits and enriching home-care related services for those individuals should be
considered. For individuals with severe liquidity constraints, who tend to have
limited knowledge about long-term care insurance and care services, extensive
assistance by care providers to establish nursing care plans and a voucher system to

use nursing care services can be considered.
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Table 1: Marginal Effect of Caregiving for Living-with-Parent (LP) and Marital
Statuses (MA)

Panel A: Males

Average predicted LPR ME
LP MA CG =No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
LP=N MA =No 87.00% 1.69% 84.78% 4.04% -2.22%  (3.88%)
=No
MA = Yes 89.69% 0.27% 87.10% 1.12% -2.59%  (1.12%) **
LP=vY. MA =No 89.58% 2.03% 81.08% 3.29% -8.50%  (3.07%) ***
= Yes
MA = Yes 89.12% 0.55% 88.35% 0.90% -0.76%  (0.85%)
LP =No Diff. (Yes - No) 2.68% (1.87%) 2.32% (4.26%)
LP = Yes Diff. (Yes - No) -0.46%  (2.18%) 7.27% (3.50%) **
Panel B: Females
Average predicted LPR ME
LP MA CG =No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
PN MA =No 63.67% 1.33% 57.49% 2.86% -6.18%  (2.75%) **
=No
MA = Yes 65.59% 0.32% 63.86% 0.93% -1.73%  (0.93%) *
Lp-v. MA =No 60.85% 2.38% 53.45% 3.29% -7.40%  (2.86%) **
= Yes
MA = Yes 63.08% 0.98% 58.59% 1.21% -4.49%  (1.11%) ***
LP =No Diff. (Yes -No) 1.92% (1.54%) 6.37% (3.08%) **
LP = Yes Diff. (Yes -No) 2.23% (2.70%) 5.14% (3.60%)

Notes: CG = caregiving, LP = living with parent, ME = marginal effect of caregiving,
MA = married. The predicted LPRs and MEs for Panel A are computed from column
(1) of Appendix A3, and that of Panel B from column (6). S.E.is computed by the
delta method. *** represents statistical significance at 1%, ** at 5%, and * at 10%.
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Table 2: Marginal Effect of Caregiving for Spouse Employment (SEMP)

Panel A: Males

Average predicted LPR ME
LP SEMP CG=No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
Full 91.39% 1.03% 85.37% 3.69% -6.02% 3.72%
LP = No Part 90.70% 0.45% 90.02% 2.09% -0.68% 2.11%
Self 89.36% 1.29% 84.53% 6.51% -4.83% 6.71%
Unemp 88.34% 0.64% 82.78% 2.39% -5.56% 237%
Full 89.34% 1.53% 91.97% 2.20% 2.62% 2.04%
LP = Yes Part 89.21% 0.94% 87.48% 1.60% -1.73% 1.50%
Self 89.95% 1.64% 92.40% 2.07% 2.45% 2.13%
Unemp 87.16% 1.33% 85.67% 2.18% -1.48% 2.25%
Panel B: Females
Average predicted LPR ME
LP SEMP CG =No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
Full 67.29% 0.58% 63.54% 1.57% -3.75% 1.59%  **
LP = No Part 65.75% 0.82% 68.07% 2.05% 2.32% 2.07%
Self 68.46% 1.25% 66.78% 2.56% -1.68% 2.43%
Unemp 63.70% 1.14% 57.71% 3.82% -5.99% 3.89%
Full 64.79% 1.27% 58.67% 1.81% -6.12% 1.87% ==
LP = Yes Part 66.00% 1.86% 57.35% 2.97% -8.65% 317% =+
Self 64.04% 1.54% 62.20% 2.18% -1.83% 1.89%
Unemp 62.46% 2.20% 58.08% 3.68% -4.38% 3.65%

Notes: CG = caregiving, LP = living with parent, ME = marginal effect of caregiving,
SEMP = spouse employment status. The predicted LPRs and MEs for Panel A are
computed from column (2) of Appendix A3, and that of Panel B from column (7).
S.E.is computed by the delta method. *** represents statistical significance at 1%, **
at 5%, and * at 10%.
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Table 3: Marginal effect of caregiving regarding spouse employment (SEMP)
screened by employment status in 2005

Panel A: Male

Employment status in 2005

Lp SEMP Full Part Self
ME SE. ME SE. ME SE.
Full 874%  5.08% * | 089%  4.72% 145%  2.08%
LP—Ne Part 0.11%  2.66% 4.96%  14.27% 432%  2.90%
Self 22.92%  18.70% 1.08%  1.63%
Unemp = -3.58%  2.57% A17.33%  9.49% ¢ -5.46%  6.32%
Full 330%  2.20% 10.67%  14.31% 505%  2.86% *
P = ves Part 432%  230% | -0.63%  4.29% 220%  0.96% *
Self 4.09%  3.99% 0.15%  1.03%
Unemp 0.99%  2.46% 17.46%  928% * | 271%  4.94%

Panel B: Female

Employment status in 2005

LP SEMP Full Part Self
ME SE. ME SE. ME SE.
Full 10.08%  453% = | 420%  2.58% 4.92%  3.35%
P = Ne Part 5.59%  322% | 5.12%  3.20% 5.87%  20.94%
Self 7.96%  8.13% 132%  2.81% 351%  2.65%
Unemp = -6.83%  8.46% -11.00%  6.86% T799%  9.26%
Full 8.45%  347% | 7.99%  3.07% | 26.14%  13.54% *
1P = ves Part 6.00%  5.29% J13.16%  536% | -622%  11.07%
Self 290%  4.95% 145%  2.38% 043%  3.87%
Unemp = -6.08%  7.98% A15.19%  575% ¢ 62.61%  22.50% *+

Note: LP represents living with parent, ME represents the marginal effect with respect to caregiving,
and SEMP represents spouse employment statues. The MEs for Panel A are computed from column
(1)-(3) of Appendix A4, and that of Panel B from column (4)-(6) of Appendix A4. S.E.is computed
by the delta method. *** represents statistical significance at 1% level, ** at 5%, * at 10%.
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Table 4: Marginal Effect of Caregiving for Spouse Income (SINC)

Panel A: Males

Average predicted LPR ME
Lp SINC CG =No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
0 90.18%  (0.31%) 85.38%  (1.70%) -4.80%  (1.73%) ***
10 90.02%  (0.27%) 85.76%  (1.59%) -4.25%  (1.62%) *
20 89.86%  (0.30%) 86.15%  (1.56%) -3.70%  (1.60%) **
LP =No 30 89.70%  (0.38%) 86.54%  (1.61%) -3.15%  (1.68%) *
40 89.54%  (0.50%) 86.93%  (1.75%) -2.60%  (1.85%)
50 89.38%  (0.63%) 87.32%  (1.95%) -2.05%  (2.07%)
60 89.21%  (0.76%) 87.711%  (2.19%) -1.50%  (2.35%)
0 88.42%  (0.85%) 87.92%  (1.45%) -0.50%  (1.44%)
10 88.35%  (0.81%) 87.90%  (1.27%) -0.45%  (1.23%)
20 88.27%  (0.81%) 87.88%  (1.28%) -0.39%  (1.24%)
LP = Yes 30 88.20%  (0.86%) 87.86%  (1.48%) -0.34%  (1.47%)
40 88.12%  (0.94%) 87.84%  (1.80%) -0.28%  (1.84%)
50 88.04%  (1.06%) 87.81%  (2.20%) -0.23%  (2.28%)
60 87.97%  (1.19%) 87.79%  (2.64%) -0.18%  (2.76%)

Panel B: Females

Average predicted LPR ME
Lp SINC CG =No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
0 67.60%  (0.53%) 65.12%  (1.94%) -2.48%  (1.97%)
10 67.38%  (0.46%) 64.88%  (1.70%) -2.50%  (1.73%)
20 67.16%  (0.41%) 64.64%  (1.50%) -2.52%  (1.53%)
LP=No 30 66.94%  (0.38%) 64.40%  (1.36%) -2.54%  (1.39%) =
40 66.72%  (0.38%) 64.16%  (1.30%) -2.56%  (1.33%) *
50 66.50%  (0.40%) 63.92%  (1.33%) -2.58%  (1.36%) *
60 66.28%  (0.44%) 63.68%  (1.45%) -2.60%  (1.47%) =
0 64.57%  (1.27%) 59.83%  (1.93%) -4.74%  (1.96%) *
10 64.50%  (1.22%) 59.76%  (1.74%) -4.74%  (1.77%) »**
20 64.43%  (1.19%) 59.69%  (1.59%) -4.74%  (1.61%) ***
LP = Yes 30 64.36%  (1.16%) 59.63%  (1.50%) -4.74%  (1.51%) »**
40 64.29%  (1.15%) 59.56%  (1.48%) -4.73%  (1.47%) »**
50 64.22%  (1.16%) 59.49%  (1.53%) -4.73%  (1.50%) ***
60 64.16%  (1.18%) 59.42%  (1.64%) -4.73%  (1.59%) ***

Notes: CG = caregiving, LP = living with parent, ME = marginal effect of caregiving,
and SINC = spouse income (10,000 JPY monthly). The predicted LPRs and MEs for
Panel A are computed from column (3) of Appendix A3, and that of Panel B from
column (8). S.E.is computed by the delta method. *** represents statistical
significance at 1%, ** at 5%, and * at 10%.
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Table 5: Marginal Effect of Caregiving for Net Financial Assets (NFA)

Panel A: Duplicated Married Households (Males)

Average predicted LPR ME
LP NFA CG=No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
-20 91.62%  (0.76%) 89.50%  (2.96%) 2.11%  (2.94%)
-10 90.90%  (0.50%) 88.21%  (2.09%) -2.69%  (2.09%)
LP = No 0 90.18%  (0.31%) 86.91%  (1.59%) 327%  (1.62%) =
10 89.46%  (0.34%) 85.62%  (1.80%) -3.84%  (1.81%) ==
20 88.75%  (0.55%) 84.33%  (2.55%) -4.42%  (2.53%) ~+
30 88.03%  (0.82%) 83.03%  (3.51%) -5.00%  (3.46%)
-20 89.73%  (1.35%) 87.94%  (2.23%) -1.79%  (2.10%)
-10 88.91%  (1.03%) 87.33%  (1.69%) -1.58%  (1.56%)
LP = Yes 0 88.09%  (0.86%) 86.73%  (1.35%) -1.37%  (1.25%)
10 87.28%  (0.91%) 86.12%  (1.37%) -1.16%  (1.32%)
20 86.46%  (1.16%) 85.51%  (1.75%) -0.95%  (1.72%)
30 85.65%  (1.51%) 8491%  (2.31%) -0.74%  (2.30%)
Panel B: Duplicated Married Households (Females)
Average predicted LPR ME
LP NFA CG=No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
-20 68.11%  (0.98%) 62.53%  (2.23%) -5.58%  (2.20%) **
-10 67.52%  (0.64%) 63.03%  (1.66%) -4.49%  (1.66%) **
LP = No 0 66.93%  (0.41%) 63.53%  (1.29%) -3.40%  (1.32%) *=
10 66.35%  (0.45%) 64.03%  (1.31%) 231%  (1.34%) ~
20 65.76%  (0.73%) 64.53%  (1.69%) -1.22%  (1.70%)
30 65.17%  (1.08%) 65.03%  (2.27%) -0.14%  (2.25%)
-20 63.82%  (1.81%) 56.99%  (2.58%) -6.83%  (2.54%) =
-10 64.28%  (1.38%) 57.70%  (1.95%) -6.58%  (1.94%) ==
LP = Yes 0 64.75%  (1.15%) 5841%  (1.52%) -6.34%  (1.53%) »==
10 65.22%  (1.25%) 59.13%  (1.49%) -6.09%  (1.48%) ==
20 65.68%  (1.62%) 59.84%  (1.87%) -5.85%  (1.82%) ==
30 66.15%  (2.12%) 60.55%  (2.48%) -5.60%  (2.39%)
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Panel C: Unmarried Males

Average predicted LPR ME
LP NFA CG=No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
-20 85.62%  (2.68%) 80.33%  (6.69%) -5.29%  (6.52%)
-10 81.85%  (1.76%) 77.24%  (5.38%) -4.62%  (5.39%)
LP = No 0 78.08%  (1.04%) 74.14%  (4.62%) -3.94%  (4.76%)
10 74.31%  (1.06%) 71.04%  (4.70%) -327%  (4.82%)
20 70.54%  (1.79%) 67.95%  (5.58%) -2.59%  (5.55%)
30 66.77%  (2.71%) 64.85%  (6.97%) -1.92%  (6.73%)
-20 78.06%  (3.68%) 68.95%  (5.81%) 9.12%  (5.68%)
-10 7821%  (2.71%) 69.61%  (4.23%) -8.60%  (4.37%) =
LP = Yes 0 78.35%  (2.00%) 70.26%  (3.25%) -8.08%  (3.56%) **
10 78.49%  (1.89%) 70.92%  (3.44%) -157%  (3.61%) *=
20 78.63%  (2.45%) 71.58%  (4.65%) -7.05%  (4.48%)
30 78.77%  (3.36%) 72.24%  (6.33%) -6.53%  (5.82%)
Panel D: Unmarried Females
Average predicted LPR ME
LP NFA CG=No CG = Yes Yes - No
Est. S.E. Est. S.E. Est. S.E.
-20 79.72%  (2.20%) 74.28%  (5.76%) -5.44%  (5.91%)
-10 77.54%  (1.41%) 71.76%  (4.25%) -5.79%  (4.36%)
LP = No 0 75.36%  (0.72%) 69.23%  (3.18%) -6.13%  (3.32%) *
10 73.19%  (0.67%) 66.71%  (3.08%) -6.48%  (3.31%) *
20 71.01%  (1.33%) 64.18%  (4.00%) -6.82%  (4.33%)
30 68.83%  (2.12%) 61.66%  (5.46%) 717%  (5.87%)
-20 77.89%  (4.05%) 75.15%  (7.18%) 2.74%  (6.66%)
-10 7591%  (3.00%) 71.70%  (5.26%) -421%  (4.99%)
LP = Yes 0 73.94%  (2.25%) 68.26%  (3.69%) -5.68%  (3.63%)
10 71.96%  (2.15%) 64.81%  (3.08%) “71.15%  (3.01%) =
20 69.99%  (2.76%) 61.37%  (3.92%) -8.62%  (3.56%) *x
30 68.01%  (3.76%) 57.92%  (5.58%) -10.10%  (4.90%) *=

Notes: CG = caregiving, LP = living with parent, ME = marginal effect of caregiving,
NFA = net financial assets (million JPY). The predicted LPRs and MEs for Panel A
are computed from column (4) of Appendix A3, that of Panel B from column (9), that
of Panel C from column (5), and that of Panel B from column (10). S.E.is computed
by the delta method. *** represents statistical significance at 1%, ** at 5%, and * at
10%.
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Table 6: Gender Difference for Marginal Effect of Caregiving

Panel A: For Marital and Living-with-Parent Statuses

LpP MA Diff. S.E. 95% conf. interval
LP - No MA = No -3.96% (4.98%) -13.73% 5.81%
MA = Yes 0.86% (1.51%) 2.11% 3.82%
LP—ves MA=No 1.11% (4.10%) -6.94% 9.15%
MA=Yes  -3.73% (1.40%) = -6.46% -0.99%
Panel B: Spouse Employment (SEMP)
LP SEMP Diff. S.E. 95% conf. interval
Full 2.27% (4.24%) -6.04% 10.57%
LP - No Part 3.00% (3.01%) -2.90% 8.91%
Self 3.15% (7.65%) -11.85% 18.15%
Unemp -0.43% (4.39%) -9.03% 8.18%
Full -8.74% (3.10%) **  -14.82% 2.66%
LP = Yes Part -6.93% (3.62%) * -14.02% 0.17%
Self -4.28% (3.50%) -11.14% 2.58%
Unemp -2.90% (4.48%) -11.68% 5.88%
Panel C: Spouse Income (SINC)
LP SINC Diff. S.E. 95% conf. interval
0 2.32% (2.70%) -2.97% 7.61%
10 1.75% (2.42%) -2.98% 6.49%
20 1.18% (2.35%) -3.42% 5.78%
LP = No 30 0.61% (2.50%) -4.29% 5.52%
40 0.04% (2.85%) -5.55% 5.63%
50 -0.53% (3.33%) -7.06% 6.01%
60 -1.10% (3.90%) -8.73% 6.54%
0 -4.24% (2.64%) -9.42% 0.94%
10 -4.29% (2.32%) * -8.84% 0.25%
20 -4.35% (2.15%) = -8.57% -0.13%
LP = Yes 30 -4.40% (2.18%) -8.67% -0.12%
40 -4.45% (2.40%) * -9.15% 0.25%
50 -4.50% (2.76%) 9.91% 0.90%
60 -4.55% (3.21%) -10.85% 1.74%

Panel D: Net Financial Assets (NFA) of Duplicated Married Households
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LP NFA Diff. S.E. 95% conf. interval

-20 -3.46% (3.72%) -10.76% 3.83%
-10 -1.80% (2.71%) -7.10% 3.51%
LP = No 0 -0.13% (2.13%) -4.31% 4.04%
10 1.53% (2.35%) -3.07% 6.14%
20 3.20% (3.20%) -3.08% 9.47%
30 4.86% (4.33%) -3.62% 13.35%
-20 -5.04% (3.30%) -11.51% 1.43%
-10 -5.00% (2.45%) -9.81% -0.20%
LP = Yes 0 -4.97% (1.92%) = -8.74% -1.20%
10 -4.94% (1.98%)  * -8.82% -1.05%
20 -4.90% (2.59%) = -9.98% 0.17%
30 -4.87% (3.47%) -11.67% 1.94%

Panel E: Net Financial Assets (NFA) of Unmarried Households

LP NFA Diff. S.E. 95% conf. interval
-20 -0.15% (10.39%) -20.51% 20.22%
-10 -1.17% (7.85%) -16.55% 14.21%
LP = No 0 -2.19% (6.27%) -14.48% 10.11%
10 -3.21% (6.43%) -15.81% 9.39%
20 -4.23% (8.21%) -20.33% 11.87%
30 -5.25% (10.85%) -26.52% 16.02%
-20 6.38% (9.71%) -12.65% 25.42%
-10 4.39% (7.29%) -9.90% 18.69%
LP = Yes 0 2.40% (5.52%) -8.41% 13.22%
10 0.41% (5.11%) -9.61% 10.44%
20 -1.58% (6.35%) -14.02% 10.87%
30 -3.57% (8.54%) -20.30% 13.17%

Notes: LP = living with parent, SEMP = spouse employment, SINC = spouse income
(10,000 JPY monthly), NFA = net financial assets (million JPY). *** represents
statistical significance at 1%, ** at 5%, and * at 10%. Gender difference is defined as
the ME for females minus that for males. Standard errors and 95% confidence
intervals are computed by bootstrap replications.
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Appendix Al: Characteristics of Samples

Panel A: Transition of Age for Males

Year=2005 2006 2007 2008 2009 2010 Total
50 years old 870 0 0 0 0 0 870
51 838 870 0 0 0 0 1,708
52 935 838 870 0 0 0 2,643
53 965 935 838 870 0 0 3,608
54 1,056 965 935 838 870 0 4,664
55 1,061 1,056 965 935 838 870 5,725
56 1,268 1,061 1,056 965 935 838 6,123
57 1,153 1,268 1,061 1,056 965 935 6,438
58 1,189 1,153 1,268 1,061 1,056 965 6,692
59 785 1,189 1,153 1,268 1,061 1,056 6,512
60 0 785 1,189 1,153 1,268 1,061 5,456
61 0 0 785 1,189 1,153 1,268 4395
62 0 0 0 785 1,189 1,153 3,127
63 0 0 0 0 785 1,189 1,974
64 0 0 0 0 0 785 785
Total 10,120 10,120 10,120 10,120 10,120 10,120 60,720
Notes: The table shows the number of respondents.
Panel B: Transition of Age for Females
Year=2005 2006 2007 2008 2009 2010 Total
50 years old 924 0 0 0 0 0 924
51 958 924 0 0 0 0 1,882
52 986 958 924 0 0 0 2,868
53 1,102 986 958 924 0 0 3,970
54 1,119 1,102 986 958 924 0 5,089
55 1,123 1,119 1,102 986 958 924 6,212
56 1,372 1,123 1,119 1,102 986 958 6,660
57 1,376 1,372 1,123 1,119 1,102 986 7,078
58 1,295 1,376 1,372 1,123 1,119 1,102 7,387
59 839 1,295 1,376 1,372 1,123 1,119 7,124
60 0 839 1,295 1,376 1,372 1,123 6,005
61 0 0 839 1,295 1,376 1,372 4,882
62 0 0 0 839 1,295 1,376 3,510
63 0 0 0 0 839 1,295 2,134
64 0 0 0 0 0 839 839
Total 11,094 11,094 11,094 11,094 11,094 11,094 66,564

Notes: The table shows the number of respondents.

Panel C: Transition of Employment Status for Males
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2005 2006 2007 2008 2009 2010  Total
Full 6,748 6377 5879 5420 4815 4286 33,525
Unreg 847 1,079 1,38 1,682 1,940 2216 9,150
Self 1,962 1,940 1954 1999 1977 1,977 11,809
Unemp 530 650 787 965 1,325 1,580 5,837
No data 33 74 114 54 63 61 399
Total 10,120 10,120 10,120 10,120 10,120 10,120 _ 60,720

Notes: The table shows the number of respondents.

Panel D: Transition of Employment Status for Females

2005 2006 2007 2008 2009 2010  Total
Full 2317 2,178 2,007 1,798 1,590 1,412 11,302
Unreg 4950 5017 4890 4838 4612 4479 28,786
Self 553 526 552 556 583 517 3,287
Unemp 3,166 3262 3,515 3,768 4,177 4,537 22,425
No data 108 111 130 134 132 149 764
Total 11,094 11,094 11,094 11,094 11,094 11,094 66,564

Notes: The table shows the number of respondents.
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Panel E: Transition of Labor Participation Rate for Males

2005 2006 2007 2008 2009 2010 Total

Caregiving(CG )=0  Avg  94.7% 93.3% 92.1% 90.3% 86.8% 84.5% 90.4%
Std.  (22.5%)  (25.0%)  (27.0%)  (29.6%)  (33.9%)  (362%)  (29.5%)

N 10,117 9,529 8,980 8,716 8,792 8,988 55,122

Caregiving(CG)=1 Avg 92.2% 89.1% 88.3% 83.7% 80.7% 85.7%
Std. (269%)  (BL1%)  (322%)  (36.9%)  (39.5%)  (35.0%)

N 346 470 614 695 810 2,935

Total Avg  94.7% 93.2% 91.9% 90.2% 86.6% 84.2% 90.2%
Std.  (225%)  (25.1%)  (273%)  (29.8%)  (34.1%)  (36.5%)  (29.8%)

N 10,117 9,875 9,450 9,330 9,487 9,798 58,057

Notes: The table shows the simple average of labor participation rate, its standard
deviation, and the number of respondents.

Panel F: Transition of Labor Participation Rate for Females

2005 2006 2007 2008 2009 2010 Total

Caregiving(CG)=0 Avg  70.7% 70.2% 68.4% 65.7% 62.4% 58.6% 66.2%
Std.  (45.5%)  (45.7%)  (46.5%)  (47.5%)  (48.4%)  (49.3%)  (47.3%)

N 11,085 10,127 9,230 8,874 8,929 9,381 57,626

Caregiving(CG )=1  Avg 64.7% 61.4% 60.7% 54.9% 54.0% 58.3%
Std. (47.8%)  (48.7%)  (48.9%)  (49.8%)  (49.9%)  (49.3%)

N 666 862 1,100 1,192 1,330 5,150

Total Avg  70.7% 69.9% 67.8% 65.2% 61.5% 58.1% 65.6%
Std.  (45.5%)  (45.9%)  (46.7%)  (47.6%)  (48.7%)  (49.3%)  (47.5%)

N 11,085 10,793 10,092 9,974 10,121 10,711 62,776

Notes: The table shows the simple average of labor participation rate, its standard
deviation, and the number of respondents.
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Appendix A2: Descriptive Statistics

All data All data Duplicated married households Duplicated married households
Male Female Male Female

N Avg.  Std. Max. Min. N Avg.  Std. Max. Min. N Avg.  Std. Max. Min. N Avg.  Std. Max. Min.
Work (W) 60,701 0.90 (0.30) O 1 166,522 0.65 (0.48) O 1 34454 090 (0.29) 0 1 134440 0.67 (047) O 1
Living with parent (LP) 60,645 0.28 (0.45) 0 1 66443 021 (041) 0 1 34456 026 (044) 0 1 134458 026 (044) O 1
Caregiving (CG) 58,072 0.04 (0.21) O 1 162,809 0.07 (025 O 1132947 0.04 (0.20) 0 1 132,730 0.08 (0.27) O 1
Married (M A) 60,668 0.89 (0.31) 0 1 166,489 085 (035 O 1 34464 1.00 (0.00) 1 1 34464 1.00 (0.00) 1 1
LPxCG 58,010 0.03 (0.16) O 1 62,7706 0.03 (0.18) 0 132941 0.02 (0.16) O 1 132,724 0.04 (0.20) O 1
LPxMA 60,594 024 (043) 0 1 66370 0.18 (039 0 1
CGxMA 58,028 0.04 (0.19) 0 1 162,749 0.06 (0.24) 0 1
CGxMAXLP 57,967 0.02 (0.15) 0 1 162,647 003 (0.17) O 1
Employment (EMP) Full 60,321 0.56 (0.50) O 1 65800 0.17 (038 0 134249 0.54 (0.50) 0 1 134,090 0.17 (0.37) O 1
EMP Unreg 60,321 0.15 (0.36) 0 1 165800 044 (0.50) O 1 134249 0.17 (037) 0 1 134,090 047 (0.50) O 1
EMP Self 60,321 0.20 (0.40) O 1 165800 0.05 (022) O 1 34,249 020 (0.40) 0 1 134,090 0.04 (0.19) 0 1
EMP Unemp 60,321 0.10 (0.30) O 1 65800 034 (047) 0 1134249 0.09 (0.29) 0 1 134,090 033 (047) O 1
Spouse employment (SEMP) Full 34,090 0.17 (0.37) 0 1 134249 054 (0.50) O 1
SEMP Unreg 34,090 047 (0.50) 0 1 134249 0.17 (037) O 1
SEMP Self 34,090 0.04 (0.19) 0 1 134249 020 (040) O 1
SEMP Unemp 34,090 033 (047) O 1 134249 0.09 (0.29) O 1
Income (10,000 JPY Monthly) 52,650 37.5 (345) 0 3625 60,636 123 (20.7) 0 361 30,138 374 (33.1) O 360 131,394 11.0 (187) O 360
Spouse income (SINC, 10,000 JPY Monthly) 31,394 11.0 (187) 0O 360 130,138 374 (33.1) O 360
Saving amount (Million JPY) 57,406 791 (12.00 O 85.8 | 61,978 892 (13.0) 0 85.8 132,516 856 (122) 0 85.8 |32,516 856 (122) 0 85.8
Loan Amount (Million JPY) 57,480 430 (9.12) 0 1014 62,881 330 (8.18) O 103.8 /32,763 423 (893) 0 100.0 1 32,763 4.23 (893) O 100.0
Net financial assets (NFA, Million JPY) | 54,543 3.62 (14.2) -58.0 68.1 58,702 5.54 (14.5) -58.0 68.0 31,014 433 (144) -58.0 68.0 31,014 433 (144) -58.0 68.0
CG other 58,072 0.01 (0.08) 0 1 162,809 0.01 (0.11) O 1 32,947 0.01 (0.08) 0 1 132,730 0.01 (0.10) O 1
Children 60,720 0.19 (0.39) 0 1 66,564 0.09 (028 0 1 34464 0.11 (032) 0 1 34464 0.11 (032) O 1
Health condition (HC) 1 60,265 0.01 (0.09) 0 1 66,063 0.01 (0.07) 0 134219 0.01 (0.09) 0 1 34274 0.01 (0.07) O 1
HC2 60,265 0.03 (0.17) 0 1 166,063 0.03 (0.16) O 134219 0.03 (0.18) 0 1 134274 0.03 (0.16) O 1
HC3 60,265 0.14 (0.35) 0 1 166,063 0.13 (034) 0 134219 0.14 (035) 0 1 134274 0.13 (034) 0 1
HC4 60,265 042 (049) 0 1 66,063 045 (0.50) 0 134219 042 (049) 0 1 134274 046 (0.50) O 1
HCS5 60,265 033 (047) 0 1 66,063 033 (047) 0 134219 033 (047) 0 1 34274 033 (047) O 1
HC6 60,265 0.07 (0.25) 0 1 166,063 0.06 (0.24) O 134219 0.07 (0.25) 0 1 34274 0.06 (0.23) 0 1
Spouse health condition (SHC) 1 34,270 0.00 (0.07) 0 1 34216 0.01 (0.09) 0 1
SHC 2 34,270 0.03 (0.16) 0 1 34216 0.03 (0.17) O 1
SHC 3 34,270 0.13 (0.33) 0 1 34216 0.14 (035 O 1
SHC 4 34,270 045 (0.50) 0 1 34216 043 (049) 0 1
SHC 5 34,270 033 (047) 0 1 34216 033 (047) O 1
SHC 6 34,270 0.06 (0.24) 0 1 34216 0.07 (0.25) O 1
Age over 60 (Age60) 60,720 0.26 (0.44) 0 1 166,564 026 (0.44) O 1 34464 033 (047) 0 1 34464 0.16 (0.36) O 1
Spouse age over 60 (Sage60) 60,720 0.26 (0.44) O 1 166,564 0.61 (049) O 1 34464 0.16 (0.37) 0 1 34464 034 (047) O 1
Duplicated married households (DM H) 60,582 0.57 (0.50) 0 1 66,450 0.52 (0.50) O 1
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Appendix A3: Estimation Result of Fixed Effect Regression Model

1) () (3) ) (5) (6) ©) () ©) (10)
Male Male Male Male Male Female Female Female Female Female
DMH DMH DMH Unmarried DMH DMH DMH Unmarried
LP 0.026 -0.020 -0.018 -0.021 * 0.003 -0.028 -0.025 -0.030 * -0.022 -0.014
(0.021) (0.017) (0.011) (0.011) (0.029) (0.023) (0.016) (0.016) (0.015) (0.027)
CG -0.022 -0.060 -0.048 **= -0.033 ** -0.039 -0.062 ** -0.038 ** -0.025 -0.034 ** -0.061 *
(0.039) (0.037) (0.017) (0.016) (0.048) (0.027) (0.016) (0.020) (0.013) (0.033)
LPxCG -0.063 0.086 ** 0.043 ** 0.019 -0.041 -0.012 -0.024 -0.023 -0.029 0.005
(0.047) (0.041) (0.022) (0.019) (0.058) (0.038) (0.024) (0.027) (0.020) (0.046)
MA 0.027 0.019
(0.019) (0.015)
LPxMA -0.031 0.003
(0.022) (0.025)
CGxMA -0.004 0.045
(0.040) (0.029)
CGXLPxMA 0.081 -0.015
(0.049) (0.040)
(SEMP) Part -0.007 -0.015
(0.012) (0.010)
(SEMP) Self -0.020 0.012
(0.016) (0.016)
(SEMP) Unemp -0.031 ** -0.036 ***
(0.014) (0.012)
LPxPart 0.006 0.028
(0.019) (0.020)
LPxSelf 0.026 -0.019
(0.024) (0.020)
LPxUnemp 0.009 0.013
(0.021) (0.024)
CGxPart 0.053 0.061 **
(0.042) (0.024)
CGxSelf 0.012 0.021
(0.075) (0.029)
CGxUnemp 0.005 -0.022
(0.043) (0.041)
CGxLPxPart -0.097 ** -0.086 **
(0.048) (0.041)
CGxLPxSelf -0.014 0.022
(0.079) (0.039)
CGxLPxUnemp -0.046 0.040
(0.051) (0.056)
SINC -0.0002 -0.0002 **
(0.0001) (0.0001)
LPxSINC 0.0001 0.0002
(0.0002) (0.0002)
CGxSINC 0.0005 -0.00002
(0.0004) (0.0003)
CGXLPxSINC -0.0005 0.00002
(0.0007) (0.0005)
NFA -0.001 ** -0.004 **+ -0.001 -0.002 ***
(0.0003) (0.001) (0.0004) (0.001)
LPxNFA -0.000 0.004 *** 0.001 0.0002
(0.001) (0.001) (0.001) (0.001)
CGxNFA -0.001 0.001 0.001 -0.0003
(0.001) (0.002) (0.001) (0.002)
CGxLPxNFA 0.001 -0.000 -0.001 -0.001
(0.001) (0.003) (0.001) (0.003)
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CG Other
Children
HC2
HC3

HC 4
HC5

HC 6

Age 60
SHC 2
SHC 3
SHC 4
SHC 5
SHC 6
Sage 60
Year 2007
Year 2008
Year 2009
Year 2010
Constant
N

#Respondents
F

-0.027
(0.016)
0.011 *
(0.005)
0.127 ==+
(0.024)
-0.054 *
(0.012)
-0.004
(0.008)
0.011*
(0.006)
0.007
(0.006)
0.076 ***
(0.005)

-0.006 ***
(0.002)
0.014 =
(0.003)
-0.040 *++
(0.003)
-0.057 ***
(0.004)
0.915 *=
(0.018)
47,489
10,115
4141 »

-0.040 *
(0.022)
-0.010
(0.007)
-0.140 **
(0.033)
0,042
(0.016)
0.000
(0.011)
0.015 *
(0.009)
0.010
(0.009)
-0.059 **
(0.006)
-0.004
(0.030)
0.030 *
(0.015)
-0.007
(0.010)
-0.008
(0.009)
-0.009
(0.009)
-0.029
(0.007)
-0.005
(0.003)
0.013
(0.004)
-0.039 =
(0.005)
-0.060 ***
(0.006)
0.967 *=
(0.015)
26,552
5,742
17.01 **

0.038 *
(0.023)
0.013 *
(0.008)
0.128 =
(0.034)
0.036 **
(0.017)
-0.004
(0.011)
0.015
(0.009)
0.009
(0.009)
0.063 ***
(0.007)
-0.008
(0.031)
0.030 *
(0.016)
-0.010
(0.011)
-0.011
(0.010)
-0.011
(0.009)
-0.030 ***
(0.008)
-0.006 *
(0.004)
0.014
(0.004)
-0.040 =+
(0.005)
0.062 ***
(0.006)
0.961 *=
(0.012)
24,477
5,706
21.18

-0.021
(0.022)
20.011
(0.007)
0.143 =
(0.034)
0,044
(0.017)
-0.000
(0.012)
0.015
(0.010)
0.008
(0.010)
0.062 ***
(0.007)
-0.008
(0.033)
0.031 *
(0.016)
-0.007
(0.012)
-0.008
(0.010)
-0.009
(0.009)
0.032 **
(0.008)
-0.006
(0.004)
0.013 =
(0.004)
-0.039 *»
(0.005)
-0.063 **
(0.006)
0.959 *=
(0.013)
24,071
5,604
20.95 "+

20.133
(0.088)
-0.007
(0.053)
-0.054
(0.067)
-0.063
(0.045)
-0.006
(0.030)
0.007
(0.025)
0.010
(0.023)
-0.090 ***
(0.020)

0.013
(0.010)
-0.020 *
(0.011)
-0.049 =+
(0.014)
0.071 =
(0.015)
0.837 ==
(0.028)
4,656
1,219
5.32

0.037 =
(0.014)
0012 *
(0.007)
-0.059 =
(0.023)
-0.029 *
(0.013)
0.003
(0.009)
0.010
(0.008)
0.013 *
(0.007)
-0.053 =
(0.005)

20015 *»
(0.003)
-0.032 =
(0.004)
-0.062 *»»
(0.004)
-0.092 **+
(0.005)
0.687 *=
(0.015)
51,195
11,085
50.24 =

-0.028
(0.022)
-0.009
(0.009)
0.072 =
(0.033)
-0.040 =
(0.019)
-0.009
(0.013)
0.002
(0.011)
0.003
(0.010)
-0.041 =
(0.008)
0.001
(0.028)
0.006
(0.016)
0.002
(0.011)
0.011
(0.010)
0.013
(0.009)
0.001
(0.006)
-0.008 *
(0.004)
-0.025 =
(0.005)
-0.058 ==
(0.006)
-0.084 =+
(0.007)
0.708 *=
(0.014)
26,439
5,738
13.62 =+

-0.033
(0.023)
-0.004
(0.010)
0.074 **
(0.036)
-0.044 *»
(0.021)
-0.001
(0.014)
0.007
(0.011)
0.010
(0.011)
-0.045 =
(0.009)
0.009
(0.029)
0.004
(0.017)
0.001
(0.012)
0.014
(0.010)
0.017 *
(0.010)
-0.001
(0.007)
20.010 **
(0.005)
-0.029 =
(0.006)
-0.063 =
(0.007)
-0.086 ***
(0.007)
0.706 ***
(0.014)
23,336
5,661
15.56 =

-0.026
(0.023)
-0.009
(0.010)
-0.087 **
(0.035)
0.051 *»
(0.020)
-0.017
(0.013)
-0.005
(0.011)
-0.001
(0.011)
-0.048
(0.009)
-0.001
(0.029)
0.005
(0.017)
-0.002
(0.012)
0.008
(0.011)
0.014
(0.010)
-0.002
(0.007)
-0.004
(0.005)
-0.023
(0.006)
-0.058 **
(0.007)
-0.084
(0.008)
0.713 *=
(0.015)
23,858
5,602
16.22 **

0.031
(0.047)
0.037
(0.029)
-0.090
(0.062)
-0.031
(0.034)
-0.009
(0.025)
0.016
(0.020)
0.025
(0.019)
0.067 **
(0.013)

-0.020 *»
(0.009)
-0.043
(0.011)
0.070 **
(0.012)
-0.096 **
(0.012)
0.810 *=
(0.020)
6,651
1,820
9.35 deokok

Notes: LP = living with parent, CG = caregiving, MA = married, SINC = spouse
income, SEMP = spouse employment status, NFA = net financial assets, HC = health
condition, SHC = spouse health condition, DMH = duplicated married households.
Standard errors are clustered at the level of respondent’s ID. #Respondents represents
the number of respondents. *** represents statistical significance at 1%, ** at 5%,
and * at 10%.
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Appendix A4: Estimation Results Screened by Employment Status in 2005

(@) (2) (3) ) 5 (6)
Gender Male Male Male Female Female Female
Employment in 2005 Full Part Self Full Part Self
LP -0.017 -0.005 -0.048 * 0.025 -0.082 *++ 0.190 =
(0.020) (0.098) (0.028) (0.034) (0.025) (0.083)
CG -0.087 * 0.009 -0.014 -0.101 »» -0.042 -0.049
(0.051) (0.047) (0.021) (0.045) (0.026) (0.034)
LPxCG 0.120 ** -0.116 0.065 ** 0.016 -0.038 -0.212 =«
(0.054) (0.150) (0.033) (0.052) (0.040) (0.125)
(SEMP) Part -0.010 0.080 -0.024 -0.023 -0.041 »x= -0.049
(0.015) (0.056) (0.017) (0.023) (0.015) (0.037)
(SEMP) Self -0.001 -0.045 -0.045 »= -0.010 0.002 0.080 =
(0.025) (0.068) (0.021) (0.033) (0.022) (0.042)
(SEMP) Unemp -0.023 0.010 -0.036 * -0.073 »= -0.068 == -0.137 **
0.017) (0.058) (0.022) (0.032) (0.020) (0.059)
LPxPart -0.003 -0.031 0.058 « 0.043 0.040 -0.075
(0.023) (0.112) (0.031) (0.037) (0.032) (0.100)
LPxSelf 0.012 0.107 0.079 »= 0.029 -0.013 -0.191 **
(0.044) (0.123) (0.032) (0.039) (0.029) (0.079)
LPxUnemp -0.010 0.082 0.063 * 0.063 0.041 -0.009
(0.025) (0.102) (0.037) (0.052) (0.036) (0.228)
CGxPart 0.088 -0.058 -0.029 0.045 0.093 ** -0.010
(0.057) (0.148) (0.035) (0.051) (0.040) (0.205)
CGxSelf -0.142 0.025 0.021 0.055 0.084 »*
(0.188) (0.024) (0.092) (0.038) (0.040)
CGxUnemp 0.052 -0.182 * -0.040 0.032 -0.068 -0.729 wex
(0.057) (0.103) (0.059) (0.094) (0.071) (0.102)
CGxLPxPart -0.165 ** 0.159 0.000 -0.020 -0.145 »* 0.209
(0.064) (0.208) (0.046) (0.075) (0.071) (0.226)
CGXLPxSelf 0.150 -0.074 *= 0.092 0.010 0.173
(0.193) (0.036) (0.106) (0.054) (0.123)
CGXLPxUnemp -0.075 0.114 -0.037 -0.009 -0.004 1.616 =
(0.063) (0.195) (0.084) (0.123) (0.096) (0.270)
CG Other -0.028 -0.121 = -0.009 -0.058 -0.003 -0.086
(0.027) (0.070) (0.010) (0.047) (0.032) (0.116)
Children -0.014 -0.009 -0.006 -0.012 -0.003 -0.079
(0.009) (0.026) (0.014) (0.016) (0.013) (0.054)
HC2 -0.119 === -0.263 -0.179 = -0.114 -0.141 -0.160
(0.043) (0.161) (0.060) (0.091) (0.090) (0.099)
HC3 -0.032 -0.058 -0.035 0.043 -0.085 ** -0.112 =
(0.021) (0.066) (0.025) (0.048) 0.034) (0.066)
HC4 0.008 -0.028 -0.015 0.046 -0.024 0.041
(0.014) (0.054) (0.013) (0.028) (0.020) (0.040)
HCS 0.022 * -0.014 0.002 0.042 + -0.006 0.024
(0.012) (0.048) (0.009) (0.024) (0.016) (0.027)
HC6 0.018 -0.024 -0.000 0.023 -0.003 0.011
(0.011) (0.048) (0.009) (0.023) (0.015) (0.029)
Age 60 -0.085 *=* -0.014 -0.005 <0.177 »== -0.038 ** -0.026
(0.008) (0.020) (0.008) (0.024) (0.012) (0.022)
SHC 2 -0.018 0.109 -0.009 0.035 -0.028 -0.141
(0.035) (0.103) (0.027) (0.066) (0.037) (0.129)
SHC 3 0.035 = 0.081 -0.019 0.008 -0.005 -0.029
(0.019) (0.050) (0.020) (0.036) (0.024) (0.052)
SHC 4 -0.011 0.051 -0.019 0.012 -0.003 -0.029
(0.013) (0.041) (0.016) (0.026) (0.017) (0.052)
SHC 5 -0.011 0.029 -0.014 0.000 0.009 -0.063
(0.011) (0.034) (0.015) (0.024) (0.014) (0.045)
SHC 6 -0.018 = 0.025 0.006 0.009 0.006 -0.057
(0.010) (0.031) (0.014) (0.023) (0.013) (0.047)
Sage 60 -0.035 === -0.086 =+  -0.002 0.007 0.000 0.009
0.010) (0.029) (0.008) (0.014) 0.010) (0.023)
Year 2007 -0.010 *= -0.031 == 0.002 -0.007 -0.029 == -0.053 *x=
(0.004) (0.015) (0.005) (0.009) (0.006) (0.019)
Year 2008 -0.015 == -0.051 =+  -0.006 -0.046 == -0.053 =+ -0.032
(0.005) (0.019) (0.006) (0.011) (0.008) (0.020)
Year 2009 -0.048 »=x -0.062 »xx -0.013 »= -0.078 »=x -0.102 we -0.024
(0.006) (0.022) (0.007) (0.013) (0.009) (0.021)
Year 2010 -0.072 *== -0.106 **= -0.020 ** -0.097 *== <0.139 # -0.058 **
(0.007) (0.025) (0.008) (0.014) (0.011) (0.026)
Constant 0.990 **= 0.908 *++ 1.018 #+= 0.919 === 0.958 »++ 0.942 »»=
(0.019) (0.065) (0.022) (0.031) (0.021) (0.058)
N 18,063 2,094 5,264 5,153 12,621 987
#Respondent 3,877 460 1,156 1,113 2,736 223
F 15.71 #»» 2.89 #xx 1.55 = 6.85 *=+ 14.12 »

Notes: Sample data for each regression are broken down by employment status (Full,

Part, or Self) in 2005. LP = living with parent, CG = caregiving, SEMP = spouse
employment status, HC = health condition, SHC = spouse health condition. Standard
errors are clustered at the level of respondent. #Respondents represents the number of
respondents. *** represents statistical significance at 1%, ** at 5%, and * at 10%.
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Abbreviations
CG: Caregiving
LP: Living with parent
LPR: Labor participation rate
MA: Married
ME: Marginal effects
MHLW: Ministry of Health, Labour and Welfare of Japan
NFA: Net financial assets
SEMP: Spouse employment status

SINC: Spouse income
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Abstract
We empirically investigate whether the Japanese individual resident tax causes a reduction
in the consumption of near-retired households. In contrast to the income tax, the individual
resident tax is levied on income from the previous year, and we found it has a negative
effect on the consumption of three types of near-retired households: those who maintain
regular employment, who move from regular to irregular employment, and who move from
employment (regular, irregular, or self) to unemployment. Particularly, for the second type,

the individual resident tax caused a larger reduction in household consumption.
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1. Introduction

We use individual data to empirically analyze whether the individual resident tax
causes a reduction in the consumption of near-retired households. As we show in section 3,
the Japanese individual resident tax is levied on income from the previous year. As a result,
for near-retired households, where income decreases with age, this tax may be a
constraining factor for consumption.

Figure 1 shows changes in the average value of worker income for the age cohorts
50-54 and 55-59, using national data on wages and salaries for working households, from
the “Family Income and Expenditure Survey” (Statistics Bureau of the Ministry of Internal
Affairs and Communication, 2017). As Figure 1 shows, worker income tended to decrease
after its peak in 2008, and also as the retirement age approaches.’

[Insert Figure 1 here]

Even for households with regular workers, when income declines on a yearly basis, the
individual resident tax may represent a relatively large cost. A tax on income from the
previous year is a particular problem for households with workers who have moved from
regular to irregular employment, as is for retired households. These types of households
normally have lower income compared to households with regular workers. After a change
in employment or during the first year of retirement, due to the cost of the individual
resident tax, household disposable income decreases and consumption may also decline.

According to the life-cycle hypothesis, even if the individual resident tax is a tax
on income from the previous year, for households able to anticipate this tax, the timing of
the individual resident tax during retirement should not have an effect on consumption.

However, if such an effect is observed, either the life-cycle hypothesis does not hold true, an

’ Typically, the mandatory retirement age was 60 before 2005. In 2006, the elderly labor promoting law “Act on
Stabilization of Employment of Elderly Persons” was implemented, and companies had to raise the mandatory retirement
age from 60 to 62 in 2006, to 63 between 2007 and 2009, to 64 between 2010 and 2012, and to 65 after 2013, with some
exceptions.
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overreaction is occurring in response to the cost the individual resident tax represents during
retirement, or households not being able to properly anticipate the cost of the individual
resident tax. In this study, we clarify these possibilities through empirical analysis.

There are many opinions concerning the Japanese individual resident tax as a tax
on income from the previous year. First, we introduce statements from organizations that
believe that the individual resident tax should be a tax on income from the current year, as
taxing income from the previous year has negative effects. For example, the Tax
Commission of the Government of Japan (1968, p. 34) stated: “The resident tax is assessed
based on income from the previous year. In other words, it is a tax on the previous year’s
income. It is preferable that the tax be changed to apply to income from the current year, so
that the tax is levied in response to the generation of income. This can be accomplished by
bringing the point in time at which the tax is levied as close as possible to the point in time
at which the income is generated. If such a transition is adopted, however, there will need to
be changes to the way that withholding agents collect taxes, and a notification process for
non-wage earned income will also need to be established. Therefore, further study is
appropriate.” Additionally, the Tokyo-Chiho Certified Public Tax Accountants Association
(2004, p. 46) stated: “... as it will be necessary for either withholding or year-end
adjustment to occur, the administrative duties of those who pay wages will be increased.
There is room for more study concerning the adoption of a tax on current year income.
However, we advocate that a specific study be conducted with the aim of introducing a
current year tax system at some point in the future.” Furthermore, the Tax Commission of
the Government of Japan (2005, p. 13) affirmed that “the individual resident tax has been
based on income from the previous year out of consideration for the administrative burden
involved in paying taxes. However, essentially, for taxes on income, it is preferable that the

point in time at which the income is generated and the point in time at which the tax is
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levied be as close as possible. In recent years, the development of internet technologies, the
diversification of employment structures, and changes in the economic climate have made
the present moment an opportune time to conduct a study concerning the possibility of
transitioning to a tax on current year income. Such a study should take the existing
administrative burden of tax payers and others into account.”

The above organizations support transitioning the individual resident tax to a tax on
current year income. Conversely, other organizations feel that such a transition would be
inherently negative. For example, the National Association of Towns and Villages (2014, p.
9) stated that “concerning transitioning the individual resident tax to a tax on current year
income, as such a transition would increase the administrative burden of municipalities and
business owners, should be carefully studied.” Also, the Japan Chamber of Commerce and
Industry (2015, p. 30) asserted that “the transition of the individual resident tax to a tax on
current year income is being studied. However, for business owners, such a transition would
require that businesses administer not only the income tax, but also the withholding or
year-end adjustments associated with the individual resident tax. We oppose such a
transition, as it would increase administrative burdens above current levels.” According to
these organizations, the important questions are whether it is necessary to synchronize to as
great a degree as possible the point in time income is produced to the point in time it is
taxed, and whether a transition to a tax on current year income will increase the
administrative burden of companies and local governments.”

Here, we move forward from these two problems, and present a novel issue that is
more economic in nature. That is, we analyze whether the individual resident tax, as a tax

on income from the previous year, causes a reduction in the consumption of near-retired

6 An example of an issue regarding transitioning to a tax on present year income is the synchronization of local tax
benefits and liabilities. To coordinate the timing of local public services with the tax burden of the individual resident tax,
the latter should transition to a tax on current year income.
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households. We use panel data, covering retiring employees for this analysis.” If the
individual resident tax is causing a reduction in the consumption levels of near-retired
households, then, it is also causing a reduction in household utility. If this is the case, a
transition of the individual resident tax to a tax on income for the current year should be
supported as a countermeasure. Alternatively, if the current system is to continue, policies to
prevent the reduction of household consumption levels before and after retirement need to
be studied.

In this paper, we use data from a large-scale government panel survey, carried out
since 2005, which includes the behavior of individuals aged 50 to 59 in 2005. The
information necessary to calculate the individual resident tax, including family structure,
income, and employment status can be ascertained from this study. Total figures on
household consumption are also included.

While controlling unobserved heterogeneity between individuals using a fixed
effect model, we have estimated the effect of the individual resident tax on consumption.
The results show that, for households that maintained regular employment, for workers who
moved from regular to irregular employment, and for workers who experienced a mix of
regular, irregular, and self-employment, the individual resident tax had a negative effect on
consumption. For households with workers who moved from regular to irregular
employment, the individual resident tax caused a significantly larger reduction in household
consumption.

The structure of this paper is as follows. Section 2 reviews previous research
relevant to the contents of this paper. Section 3 contains an outline of the individual resident
tax. Section 4 describes a household behavior model based on the life-cycle hypothesis,

which provides the foundation for the empirical analysis contained in this paper. Section 5

" We use data on individuals aged between 52 and 64. For the analyzed individuals, some workers continue to be
employed, some face changes in employment type (e.g., full- to part-time), and some are retired.
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presents an estimation model, and Section 6 explains the data and presents the results of our
estimates. Section 7, the final section, compiles the results of our analysis and presents

policy implications.

2. Literature Survey

If the life-cycle hypothesis holds, households should smooth consumption, as they
can anticipate changes such as retirement and taxation. As this is an area of significant
interest for empirical analysis, particularly regarding changes in consumption during
retirement, a large body of previous research exists (e.g., Banks et al., 1998; Bernheim et al.,
2001; Stephens Jr., 2003; Smith, 2004; Schwerdt, 2005; Hurst, 2008; Wakabayashi, 2008;
Battistin et.al., 2009; Kureishi, 2011; Aguila et al., 2011; Stephens and Unayama, 2012;
Hori and Murata, 2014; Kureishi and Yin, 2015; Li et al., 2015).8

This previous research primarily considers income shocks experienced during
retirement, such as unanticipated early retirement, health deterioration, changes in
dependents, or death of a spouse. It then subdivides consumer expenditure into different
types, focusing on how low income individuals deal with financial constraints, and creates
various mechanisms for actions such as identifying income brackets. Here, we focus on
previous studies that examine whether household consumption responds to changes in
income caused by the tax or social security systems, issues similar to the ones addressed in
this paper. The following studies examine empirically whether different scenarios create a
significant response in household consumption. For instance, Parker (1999) deals with the
rate of income increase when the upper limits of social security tax are exceeded; Souleles
(1999) looks at tax refunds, many received in the second quarter; Johnson et al. (2006) and

Agarwal et al. (2007) deal with the 2001 tax rebates; and, along the same lines, Parker et al.

% Hurst (2008) and Jappelli and Pistaferri (2010) perform extensive surveys in this respect.
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(2013) deal with the 2008 rebates. For research conducted in Japan, Hori and Shimizutani
(2002) analyze the effects of the 1998 reduction in income and individual resident taxes,
and Hori et al. (2002) analyze the effect of regional shopping coupons. Most of this research
indicates that changes in income caused by the tax and social security systems, such as tax
rebates or tax reductions, result in a consumption increase. The analytical methods of these
previous studies assume the life-cycle hypothesis, and use estimation methods based on the
Euler equation for consumption. These studies also use individual data. Accordingly, the
empirical analysis contained in this paper also uses estimation models based on the Euler
equation and individual panel data that reflects the behavior of near-retired households. To
verify the estimation model, we thus outline the individual resident tax system, which taxes

income from the previous year, in the next section.

3. Outline of the Individual Resident Tax

Here, we explain the structure by which the individual resident tax is applied to
income from the previous year. In Japan, the timing of the income tax (a national tax),
levied on income from the current year, is different from the timing of the individual
resident tax (a local tax).

Person H, a salaried employee, earns income from working at Company F for a
period of one year, from January 1 to December 31 of Year 1. Person H is paid wages by
Company F for Year 1 between January and December, which withholds income tax from
Person H’s wages. When the year-end adjustment occurs in December, Person H pays
income tax owed to the tax office in proportion to the amount of tax that has been withheld.
Accordingly, the process of collecting the income tax, a tax on income from the current year,
is concluded within the current year by means of the year-end adjustment.

When Year 2 begins, Company F notifies Municipality M, the municipality in
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which Person H lives on January 1, Year 2, of Person H’s wages for Year 1. Municipality M
calculates Person H’s individual resident tax liability, and asks Company F to withhold
income from Person H’s wages until around May of Year 2. Company F, having received
the withholding request, withholds the monthly amount of individual resident tax from June
of Year 2 to May of Year 3 by deducting it from Person H’s wages, and pays the tax to
Municipality M. The individual resident tax paid to Municipality M includes municipal and
prefectural resident taxes. In this way, prefectural resident taxes are paid to the prefecture
through the municipality. The process of collecting the individual resident tax extends in
Year 2. The problem addressed in this paper is whether the individual resident tax affects
the consumption levels of near-retired households.’

For salaried employees, the amount of the individual resident tax is calculated in
the following manner. Salaried income deductions are calculated using salaried income
from the previous year and, by subtracting these deductions from salaried income,
employment income is obtained. Employment income deductions are calculated using
household family structure and social security payments. These employment income
deductions are then subtracted from employment income, thus yielding the taxable income.
A tax rate of 10% is applied to taxable income (4% prefectural and 6% municipal tax).
Therefore, the amount of individual income tax is obtained.

For example, using the 2016 tax structure, let us compare the income and
individual resident taxes for a single, salaried employee earning JPY 4 million. If only the
salaried income deduction, basic deduction, and JPY 400,000 social security payment

deduction are applied, the amount of income tax will be JPY 95,900, and the individual

® Active salaried workers can choose a special collection of the individual resident tax. The special collection is a
withholding method in which tax is withheld from a worker’s salary by their employer. However, after retirement,
households switch from special to general collection. In general collection, an individual must directly pay individual taxes
to the municipality in which he/she lives. Even households whose income has decreased due to retirement must pay their
individual resident tax.
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resident tax JPY 195,500."° That is, the individual resident tax will be greater than the
income tax, a fact that has a significant effect on consumption by itself."

Generally, a reduction in income with age is observed for salaried employees close
to retirement. As a result, the individual resident tax, which is calculated using the higher
earnings from the previous year, may affect consumption in the current period. Furthermore,
when a worker moves from regular employment to irregular employment, the change in
employment status is usually accompanied by a large income reduction.'” As such, we
empirically study what types of effects the individual resident tax has on the consumption of

retirement-age households with reduced income."

4. Household Behavior According to the Life-cycle Hypothesis

Here, we propose the model that forms the basis of our analysis. Let t represent
time. We assume that a household has a time-sealable utility, u, which is a function of
uncertain consumption, C;. Then, we can express the households’ expected utility, V, as

follows:
Eylu(C
,_ Z ou@l
(1+p)t
where p is the time preference. Additionally, we assume that u'(C,) > 0. u"'(C,) < 0. Next,
household budget constraints are assumed to be as follows:

Apy1 = (A +7r)A + Y, —C —Tp), (2)

where savings are Ay, income is Yy, the amount of tax owed is T, and the interest rate is r.

' From this figure for individual resident tax, JPY 77,700 represents the prefectural and JPY 117,800 the municipal tax.

' The circumstance by which the individual resident tax became higher than the income tax is the tax source transition
implemented in 2007. The scale of this transition was around JPY 3 trillion.

12 Households whose income has decreased and have switched to general collection immediately following retirement can
expect a large tax burden.

13 A lump-sum retirement bonus is paid when a worker retires. However, the individual resident tax that should be paid in
the next fiscal year is normally withheld from this sum, and thus paid in the current year. Retirement money is therefore
not subject to the next year’s individual resident tax, and the effect of this tax on the bonus is limited.
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Solving the expected utility maximization problem using equations (1) and (2), we obtain

the Euler equation below:

Jou (1+r7) ( ou ) 3)

€, (1+p) \9Cpsy
Additionally, we specify utility at a point in time, u(C,), in constant relative risk aversion
(CRRA) form:

1-y
t

U.(Ct) = 1 _y’

(4)

where the relative risk aversion is vy, elasticity of intertemporal substitution 1/y, and

a - . .. .
— = C, Y. Subsequently, we assume that consumption C follows a log normal distribution

acy
(InC~N(p,0%)). Then, if we assume that the interest rate, r, and the time preference, p, are

sufficiently small, the Euler equation can be expressed as follows:

_ A+nr _ B B N el 2.2
e = gy Eleh] = e BT ] = etmRe IS (5)

If we take the log and organize the above expressions, we obtain the following equation:

r— 1
ln Ct+1 - ln Ct :Tp + EVVAR [ln Ct+1] + €t+1! (6)

where &, =InCry; — E[InC.yq]. Using equation (6) and based on the relationship
between the magnitude of the interest rate, r, and the time preference ratio, p, changes in
household consumption, InC;,; —InC;, can be determined. If the life-cycle hypothesis
holds, factors contributing to changes in income, such as the individual resident tax, should
not affect consumption C;. However, if households cannot anticipate changes in income due
to the individual resident tax, there will be an effect on consumption C;. Even if changes in
income are anticipated, there may be an overreaction in household consumption. If for some

reason consumption smoothing cannot be performed, there will also be an effect on
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household utility levels. Accordingly, we address whether and to what degree changes in
individual resident tax affect household consumption C,. Additionally, we analyze the effect
of the income tax on consumption and compare it to the effects of the individual resident tax.
In the next section, we construct an estimation method based on equation (6) and perform

the empirical analysis.

5. Estimation Model and Data
We estimate the following regression model from equation (6) in the previous
section:
4
AN Gy = fo+ fy 5 LTye + ) (Byy - 1(Cempye = ) + By - LTy, - 1(Cempy, = )}
j=2

+ﬁ4 X+ 51' + ei,t’ (7)

where the household is denoted by i, the year is t, the difference in the individual resident
tax is A LT, changes in employment status are Cemp (j = 1,--,4), the control variable is
x, the regression coefficient is B, the fixed effect is 8, and the error term is €. I(*) is the
indicator function, and A LT;, - I(Cemp;, = j) the interaction term. The response variable
is the change in consumption, AInC;; =InC;; —InC;,_,. We also use four categories of
employment status. These are regular (full-time), irregular (part-time, temporary, by
commission), self-employed, or unemployed. The variable that expresses changes in
employment status is defined as follows. For years in which employment status does not
change from regular, Cemp = 1; if employment status changes from regular to irregular,
Cemp =2 ; if employment status changes from employed (regular, irregular, or
self-employed) to unemployed, Cemp = 3; and for all other changes to employee status,

Cemp = 4. The base case for the following estimation results is Cemp = 1.
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It is possible to differentiate between unemployment due to involuntary and
voluntary job loss (retirement). However, in analyzing the effects of the individual resident
tax, as both scenarios imply that individuals are not working and as discerning between
these scenarios would make the sample size unusably small for some years, we have
conducted the analysis without making this distinction. The reason for not taking the
logarithm of the difference in individual resident tax, A LT, is that, if a household’s income
is below a fixed amount, their individual resident tax will be zero.

Based on the estimation results from equation (7), we examine whether the
individual resident tax affects consumption. If the life-cycle hypothesis does hold, the

individual resident tax should not affect consumption, and we verify null hypothesis 1:

[aAlnC

6ALT|Cemp=k]=0’ k=123 4. (8)

Equation (8) verifies whether the average marginal effect (AME), which represents the
changes in consumption with respect to the changes in the individual resident tax, is zero.
We evaluate AME using each possible change in employment status (Cemp). If the null
hypothesis is rejected, changes to the individual resident tax affect consumption, which
contradicts the life-cycle hypothesis. Particularly, if AME is negative, the individual
resident tax causes a decrease in consumption.

Subsequently, if the life-cycle hypothesis does not hold (if the null hypothesis
above is rejected), we verify whether the effect the individual resident tax has on
consumption varies with employment status. For example, if AME for individuals who
moved from regular to irregular employment is smaller than for individuals who maintained
regular employment (i.e., the negative value is larger), we can conclude that the variations

in the individual resident tax were larger for those whose employment status changed (i.e.,
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who moved from regular to irregular employment). Therefore, we verify null hypothesis 2:

JdAInC
OALT

[aAlnC
OALT

Cem'pzk]—E[ Cemp=1]=0, k=234 9
Equation (9) determines whether the difference between the AME of individuals whose
employment status did not change from regular employment and of individuals whose
employment status did change is zero. If this null hypothesis is rejected, variations in the
individual resident tax affect consumption differently depending on changes to employment
status. Here, we are particularly interested in the difference between situations in which
workers moved from regular to irregular employment (Cemp = 2) and those in which
workers maintained regular employment (Cemp = 1), and also in the difference between
situations in which workers went from being employed to unemployed (Cemp = 3) and
those in which workers maintained regular employment. If these differences are negative,
variations in the individual resident tax caused a greater decrease in the consumption of
workers whose employment status changed than in the consumption of workers who
maintained regular employment. The reason for the existence of the interaction term in
equation (7) is to estimate equations (8) and (9). We have also conducted analysis on the
income tax, in which we replace A LT;, from equations (7), (8), and (9) with the difference
in income tax, A NTj,.

Further, we use a fixed effect model to estimate equation (7). Concerning the
relationship between variations in the individual resident tax and changes in consumption,
the estimations may be mutually dependent. In other words, there is a possibility of
endogeneity (simultaneous determinacy). For example, workers with a specific skill may
earn comparatively higher wages and thus pay a higher individual resident tax. If the

income and individual resident tax for such a worker decrease due to changes in
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employment, consumption may drop dramatically. On the other hand, workers with no
specific skills may not have paid high individual resident taxes to begin with. For them, the
effects of the individual resident tax at retirement will likely be limited. However, bias may
exist in estimates of the relationship between variations in individual resident tax and
changes in consumption that do not consider these types of scenarios. For estimation
methods that consider this type of endogeneity, in instances where cross-sectional data are
used, instrumental variables may be employed. Furthermore, the use of panel data allows
the use of a fixed effects model, in which heterogeneity between individuals that is time
invariant is captured by a fixed effect, §;.'* The fixed effect § can be correlated with
ALT.

The panel data used in the paper is individual data from the “Longitudinal Survey
of Middle-aged and Elderly Persons,” conducted by the Ministry of Health, Labour and
Welfare. This survey was first conducted at the end of October in 2005 for individuals aged
50 to 59. The data used for the analysis in this paper is from 2007 to 2010. Data until 2006
was not used because the sources of tax revenue shifted in 2007 to depend less on the
income tax, a national tax, and more on the individual resident tax (Ministry of Internal
Affairs and Communication, 2009). If we use both the data before and after the shifting of
tax revenue sources in 2007, it would not be possible to determine whether effects on
income were due to an increase in the individual resident tax caused by the shifting tax
revenue or due to the fact the individual resident tax is a tax on the previous year’s income.
Therefore, we have only used data from after the tax revenue shift. Due to the shifting of tax

revenue sources, the income tax was reduced, while the individual resident tax increased.

4 However, even if this type of endogeneity is considered as a fixed effect, heterogeneity between individuals that varies
with time may persist. In such cases, a fixed-effects regression with instrumental variables can be used. This method deals
with heterogeneity between individuals that does not change over time using a fixed effect and with heterogeneity between
individuals that does change over time using instrumental variables. However, in this paper, we only perform estimates
based on a fixed effects model. Usually, it is difficult to find appropriate instrumental variables. However, this is an issue
for future study.
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Accordingly, the effect of the individual resident tax on individuals of near-retirement age
should be larger following the shift."

Of the 25,157 men and women who responded to the survey from 2005 to 2010,
we screened 5,298 regularly employed, married men in 2007. Any individual whose income
in 2007 was zero or missing was excluded, as were those whose employment status has
been missing at any point since 2008. Additionally, regarding variables with positive values,
values that exceeded three standard deviations have also been excluded as outliers. The
standard deviation is computed excluding zero values. We have limited our analysis to men
because, in the generation being studied, many households live primarily on income they
earn. As a result, when focusing on men, the effects of the individual resident tax and of
changes in employment status should be more pronounced. We also restricted our analysis
to married individuals because the income and consumption trends of married and
unmarried individuals differ significantly, to the effect that each group would need to be
analyzed individually. However, the sample of unmarried individuals was not large enough
for analysis.

The variables used in this paper were produced in the following manner. The
presence of double quotations indicates data entries from the survey. Household
consumption, C, is “Household expenditures” (monthly). Household individual resident tax,
LT, was calculated using the following procedure. First, if an individual “Has income,”
then the “Amount of income in the last month apart from public pension income” was
multiplied by 12. As this figure does not include bonuses, the income from wages including

bonuses was obtained by multiplying the base wage by a bonus factor. This bonus factor

15 For example, according to the National Tax Agency (2006), a family consisting of a husband, wife, and two children
with earnings of JPY 5 million would have paid JPY 119,000 in income tax and 76,000 in individual resident tax before
the tax revenue source shift. After the shift, an income tax of JPY 59,500 (50% less than before the reforms) and individual
resident tax of JPY 135,500 (78% more) would have been paid. However, the total amount of taxes paid before and after
the reform remained similar.
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was computed as a ratio of “Annual special cash earnings” on “Contractual cash earnings”
from the “Basic Survey on Wage Structure (Ministry of Health, Labour and Welfare, 2010)”.
These figures differ based on employment status, age group, industry, and gender.

Applying the individual resident tax schedule to income from the previous year, we
calculated the amount of individual resident tax, LT, as follows. Taking the household’s
situation into account, we calculated taxable income by applying the following deductions:
earned income deduction (at least JPY 650,000), basic deduction (JPY 330,000), spouse
deduction (JPY 330,000), deductions for dependents (JPY 330,000), and the social security
fee deduction, calculated using the simple calculation equation from the Ministry of Finance
(Ministry of Finance Policy Research Institute, 2016). By applying a 10% tax rate to this
figure, we obtained the amount of individual resident tax. Additionally, for subjects
recorded under “Has income,” because they receive a pension, we multiplied the “Amount
of public pension received” (bi-monthly) by 6. We calculated the individual resident tax
from the pension income of previous year as well, considering the public pension deduction.

For NT,the amount of income tax, we calculated this figure by applying the
income tax schedule to income earned in the current year.

Regarding controlled variables, we used dummy variables to represent the
following conditions: a spouse with earned income, a dependent child (under 24 living with
parents), age above 60, housing (owning a house, renting, other). We also used objective
changes to health condition (positive values mean subjective improvement of health), and

year dummies.

6. Estimation Results

Appendix A shows the characteristics of the sample used in this paper. Panel A

shows changes in age. The sample was between ages 52—-61 in 2007 and 55-64 in 2010.
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Panel B shows changes in sample size by employment status. In 2007, all analyzed subjects
were regular employees, a portion of the sample moving to irregular employment,
self-employment, or unemployment over time. As such, the number of regular employees
decreased, and the number of those irregularly employed and unemployed increased. Panel
C shows variations in the sample size through changes in employment status (Cemp = 1 —
4). Cemp = 1, which denotes maintaining regular employment, is the most common. Our
interest is the change of consumption for Cemp = 2, which denotes a change from regular
to irregular employment, with a total number of 1,400 observations, and that of Cemp = 3,
which denotes a change from employment to unemployment, with a total number of 769
observations. Table 1 contains the descriptive statistics for the data used in our analysis,
including the mean values and standard deviations for the pooled data for 2008-2010.
[Insert Table 1 here]

Table 2 shows changes in mean, standard deviation, and sample size for
consumption, individual resident tax, and income tax by employment status, respectively.
Ranked by total consumption, regular employees are the highest with JPY 4.04 million per
year, followed by irregular employees with 3.34 million and the unemployed with 3.23
million. Therefore, consumption differs due to changes in employment status. According to
total individual annual resident tax, regular employees pay the most at JPY 317,000 (on
average), and the self-employed pay a similar amount. On the other hand, irregular
employees pay around JPY 169,000. The unemployed, who earn no wages, are still obliged
to pay an average individual resident tax of around JPY 150,000, which is levied on the
previous year’s income. Regarding total annual income tax, the regularly employed pay the
highest income tax at around JPY 410,000. As the income tax is on current year income, the
unemployed pay only JPY 40,000, considerably less than either irregular employees or the

self-employed.
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[Insert Table 2 here]

Panel A of Appendix B shows a scatter plot and histogram of the main analyzed
variables: changes in individual resident tax (ALT) and in consumption (AInC). This figure
contains all analyzed data. The horizontal axis is ALT and the vertical axis is AlnC, the
histogram showing a roughly symmetrical distribution for both variables. The straight line
on the scatter plot represents the fitted values according to ordinary least squares (OLS)
regression, which exhibit an inverse relationship (that is, as ALT increases, AlnC
decreases). Panel B shows scatter plots according to changes in employment status (Cemp).
The fitted values for Cemp = 1,2,3 according to the OLS regression, which are
represented by straight red lines, trend downward as they move to the right. Panel A of
Appendix C shows a scatter plot and histogram representing the changes in income tax
(ANT) and consumption (AlnC). The fitted values, according to the OLS regression, within
the scatter plot exhibit a positive relationship (that is, as ANT increases, AlnC increases).
Accordingly, the individual resident and income taxes may have different effects on
consumption changes.

Table 3 shows the estimated results of the fixed effect model. As correlation in the
behavior within survey responders was predicted, we estimated clustered standard errors at
the respondent level.'® Column (1) shows the estimated results for changes in individual
resident tax (ALT), whose coefficient is negative and statistically significant, as is for
Cemp = 2 and Cemp = 3, the variable that represents changes in employment status.
Regarding the interaction term, ALT X (Cemp = 2) is both negative and statistically
significant.

[Insert Table 3 here]

Panel A of Figure 2 shows the estimated results graphically, based on Column (1)

' Typically, a clustered standard error is larger than a robust standard error that considers heteroscedasticity, making it
harder for variables to achieve significance.
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of Table 3. The vertical axis represents the predicted values of AlnC, and the horizontal axis
represents ALT evaluated at ALT = —15,—10,:--,10 (i.e., the unit is JPY 10,000). The
slope of each line corresponds to the AME in equation (8). If the life-cycle hypothesis holds,
AInC should not respond to ALT, and the slope should be flat (i.e., the marginal effect
should be zero). Additionally, as equation (7) contains no second-order terms related to
ALT, the AME (slope) is the same regardless of which ALT value it is evaluated at. In
Panel A of Figure 2, the slope of Cemp =1 is gently negative. The slopes of Cemp = 2
and Cemp = 3 are also negative. The differences between the slopes of each line
correspond to the differences between the AMEs in equation (9). In contrast to the gentle
slope of Cemp =1, the slope of Cemp = 2 is steeper. In other words, the individual
resident tax is expected to have a larger effect for workers moving from regular to irregular
employment than for those who maintain regular employment.
[Insert Figure 2 here]

Table 4 shows the test results of the null hypotheses, which deal with marginal
effects. Panel A shows marginal effects related to ALT. The top section of the table shows
the test results for null hypothesis 1. Here, the marginal effect is equivalent to the slopes of
the lines from Figure 2. The marginal effects for Cemp = 1,2,3 are negative and
statistically significant, thus rejecting null hypothesis 1. A tendency towards the decrease of
consumption due to the individual resident tax is shown, but the results are not consistent
with the life-cycle hypothesis.

The lower part of Panel A in Table 4 shows the test results for null hypothesis 2, a
hypothesis dealing with differences in the marginal effect. The differences are equivalent to
the differences in the slopes of the lines in Figure 2. For (Cemp = 2) — (Cemp = 1), the
null hypothesis is rejected, implying that the individual resident tax had a greater effect on

consumption for those workers whose employment status changed from regular to irregular
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employment than for those who maintained regular employment. On the other hand,
(Cemp = 3) — (Cemp = 1) is not significant. The individual resident tax did not reduce
consumption more for workers who retired than for workers who maintained regular
employment.

[Insert Table 4 here]

Column (2) of Table 3 shows the estimated results for changes in income tax (ANT),
whose coefficient is positive and statistically significant. None of the Cemp coefficients are
significant. The interaction term ANT X (Cemp = 3) is positive and statistically significant.
Panel B of Figure 2 shows the estimated results graphically, based on Column (2) of Table 3.
The slopes of Cemp = 1,2,3 are all positive.

Panel B of Table 4 shows the results of testing the null hypothesis for the
significance of the marginal effect. The top part of the table shows the test results of null
hypothesis 1. The marginal effect of Cemp = 1,2,3 is positive and statistically significant,
and the null hypothesis is rejected. This result is not consistent with the life-style hypothesis.
The income tax being levied on present year income, it has a high correlation with income.
These results imply that when income decreases, it causes a decrease in consumption. The
lower part of Panel B in Table 4 shows the test results of null hypothesis 2, which is related
to differences in marginal effect. Differences in the marginal effect correspond to the
differences of slopes of the lines in Figure 2. For (Cemp = 3) — (Cemp = 1), null
hypothesis 2 is rejected. As such, the income tax had a larger effect on consumption for
workers who moved from employment to unemployment than for those who maintained
regular employment.

The results of the analysis above show that the individual resident tax has a
negative effect on consumption for individuals who maintain regular employment, for those

whose employment status changes from regular to irregular employment, and for those who
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go from being employed to being unemployed. Particularly, for households with workers
whose employment status changes from regular to irregular employment, a larger negative
effect on consumption is shown. As such, households may be unable to predict the amount
of individual resident tax at retirement. Alternatively, they may be able to predict it, and yet
still feel the need to reduce their consumption levels by a relatively large degree. Our results
indicate that the individual resident tax prevents near-retired households from smoothing
consumption and has a negative effect on household utility. On the other hand, the income
tax has a positive effect on consumption. This is likely because a decrease in income results

in a lower income tax.

7. Conclusion

We conducted an empirical analysis using individual data on whether the Japanese
individual resident tax, a tax on income from the previous year, causes a decrease in
consumption for near-retired households. If households perform consumption as predicted
by the life-cycle hypothesis and are able to anticipate individual resident tax as a tax on
income from the previous year, the amount of individual resident tax they need to pay after
retirement should not have an effect on household consumption. Our analysis uses
individual data from the “Longitudinal Survey of Middle-aged and Elderly Persons,”
conducted by the Ministry of Health, Labour and Welfare. According to our results, which
estimated changes in consumption for households with workers whose employment status
remains regular, workers whose employment status changes from regular to irregular
employment, or workers who move from employment to retirement, the individual resident
tax causes a reduction in the consumption. Particularly, for workers whose employment
status changes from regular to irregular employment, household consumption reduces even

more. On the other hand, no such tendency was observed for the income tax. This means
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that households were unable to anticipate the individual resident tax at retirement, or even
for households able to anticipate it, they had to decrease consumption levels. The fact that
the individual resident tax had a negative effect on variations in household consumption
means that it inhibited the smoothing of household consumption and had a negative effect
on household utility.

From the results above, we can conclude that the individual resident tax system, in
which income from the previous year is taxed, is not a desirable system, because of its
negative effect on consumption levels. The Tax Commission of the Government of Japan
(1968, 2005) and Tokyo-Chiho Certified Public Tax Accountants Association (2014) have
expressed the view that the individual resident tax should transition to a tax on present year
income. The fact that the current system has a negative effect on household consumption
supports the study of such a transition. Alternatively, if the individual resident tax is to be
maintained as a tax on income from the previous year, some sort of countermeasure is
necessary to prevent household consumption from declining. For example, for employees
yet to retire, awareness of the fact that the individual resident tax is a tax on income from
the previous year could be increased. Additionally, a pre-payment system could be
established for the payment of this tax by those of retirement age. Finally, the individual
resident tax incurred in the year immediately after retirement could be paid before
retirement.

The analysis in this paper has certain limitations. First, we only considered the total
amount of consumption and, as a result, employment-related spending has been included.
As such, it is possible that consumption decreased because employment status changed.
Additionally, as the data used for annual consumption in our analysis are computed from the
monthly consumption on October of each year recorded in the survey, additional

consumption in months when bonuses are paid or during the holiday season is not included.
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This is due to the limitations of the survey data used in this paper. In the future, we would
like to analyze different types of consumption subdivisions. Furthermore, the figures for
income and individual resident tax used in this paper have been estimated by applying the
tax system based on information such as income, employment status, and family structure
from the survey. As such, it is possible that these figures differ from the actual amount of
individual resident and income tax paid. If it had been possible to use actual data on these

taxes, a more precise analysis could have been performed. This is an issue for future study.
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Figure 1: Annual Labor Income
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Note: This graph shows the average national wage salaries for worker’s households by age cohort for the
head of household, as per the “Yearly Average of Monthly Receipts and Disbursements Per Household”
from the “Family Income and Expenditure Survey,” conducted by the Statistics Bureau of the Ministry of
Internal Affairs and Communication. The units are expressed in JPY 10,000 per year.
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Figure 2: Estimation Results for Individual Resident and Income Taxes

Panel A: Relationship Between the Estimated Results for ALT and Aln Consumption
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Panel B:  Estimation Results for the Relationship Between ANT and Aln Consumption
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Note: This figure shows the relationship between the change of each tax and the Aln of consumption
based on the estimated results in Table 3.
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Table 1: Descriptive Statistics

Variable Unit N Avg. S.D. Min Max
Annual consumption (C) 10,000 JPY 20227  392.17 (180.08) 0 1,716.0
ALn C 14359  -0.029 (0.310) -1.11 1.0
Annual labor income 10,000 JPY 17,925  584.32 (434.47) 0 4,613.7
Annual pension 10,000 JPY 20862  14.60  (44.04) 0 300.0
Annual local tax (LT) 10,000 JPY 18237  29.18  (32.64) 0 398.9
Annual national tax (NT) 10,000 JPY 18,161  35.65  (86.86) 0 1,312.0
ALT 10,000JPY 11,853  -0.866 (12.96) -67.51  65.50
ANT 10,000 JPY 10,905  -4.140 (25.07) -210.83 202.33
Employment = Regular (d) 21,192 0.822  (0.382) 0 1
Employment = Irregular (d) 21,192 0.100  (0.300) 0 1
Employment = Self-emp. (d) 21,192 0.021 (0.144) 0 1
Employment = Unemployed (d) 21,192 0.057  (0.231) 0 1
Cemp =1 (d 15894  0.742  (0.437) 0 1
Cemp=2 (d 15894  0.088  (0.283) 0 1
Cemp =3 (d) 15894  0.050 (0.218) 0 1
Cemp =4 (d) 15894  0.120  (0.325) 0 1
Existence of spouse income (d) 19,337  0.561  (0.496) 0 1
Existence of dependent children (d) 21,192 0.190  (0.392) 0 1
Health condition (HC) = 1 (Very bad) (d 21,038  0.005  (0.070) 0 1
HC =2 (Bad) (d) 21,038  0.024  (0.152) 0 1
HC =3 (Rather bad) () 21,038  0.129  (0.335) 0 1
HC =4 (Rather good) () 21,038  0.439  (0.496) 0 1
HC =5 (Good) () 21,038  0.344  (0.475) 0 1
HC =6 (Very good) () 21,038  0.059  (0.236) 0 1
AHC 15671  -0.013  (0.812) -5 5
House: Own (d) 21,191  0.906  (0.292) 0 1
House: Rent (d) 21,191  0.066  (0.249) 0 1
House : Other (d) 21,191  0.028  (0.164) 0 1
Age 60 or more (d) 21,192 0.298  (0.457) 0 1
Age YearOld 21,192 57735 (2.831) 52 64

Note: The Cemp variable expresses changes in employment status: Cemp = 1 represents maintaining
regular employment, Cemp = 2 represents moving from regular to irregular employment, Cemp = 3
represents moving from employment (regular, irregular, or self) to unemployment, and Cemp = 4
represents all other changes. (d) represents a dummy variable.
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Table 2:  Average Consumption, Local and National taxes

Consumption (JPY 10,000 / Year) LT (JPY 10,000 / Year) NT (JPY 10,000 / Year)
Employment 2007 2008 2009 2010  Total Employment 2007 2008 2009 2010  Total Employment 2007 2008 2009 2010 Total
Regular Avg. 409.8 403.4 399.6 4025 4043 Regular 28.7 333 33.5 323 31.7 Regular 39.7 42.5 43.1 39.6 41.0
Std. (182.4) (180.7) (183.) (189.3) (183.6) (28.4) (32.8) (374) (38.6) (33.6) (82.1) (93.8) (100.2) (95.6) (91.6)
N 508 4326 3828 3388 16,625 4873 4564 2846 2,704 14,987 5298 3252 3,024 3,165 14,739
Irregular Avg. 339.0 321.2  340.1 3335 Irregular 24.8 16.4 13.3 16.9 Irregular 9.3 9.7 18.2 13.8
Std. (136.9) (117.4) (148.7) (136.8) (20.5) (20.8) (21.7) (21.6) (28.5) (45.3) (79.2) (62.4)
N 401 676 939 2,016 422 566 846 1,834 354 635 935 1,924
Self-emp. Avg. 3647 3909 396.2 3855 Self-emp. 38.2 25.0 243 29.3 Self-emp. 39.1 31.8 33.9 34.5
Std. (166.6) (199.4) (223.) (200.4) (42.6) (30.9) (40.1) (38.9) (88.3) (75.8)  (99.5) (89.1)
N 119 138 161 418 130 113 134 377 93 120 149 362
Unemployed Avg. 345.6 3293 3114  323.0 Unemployed 27.3 16.1 9.8 15.0 Unemployed 42 2.8 4.8 4.0
Std. (164.7) (151.2) (144.) (150.2) (21.3) (214 (204) (21.8) 17.5) (154 (29 (23.2)
N 172 425 571 1,168 182 343 514 1,039 169 419 548 1,136
Total Avg. 409.8 3954 383.0 3804 3922 Total 28.7 325 29.2 25.5 29.2 Total 39.7 37.7 33.7 31.2 35.6
Std. (182.4) (177.9) (176.3) (182.1) (180.1) (28.4) (32.1) (348 (353) (32.6) (82.1) (88.4) (89.3) (88.4) (86.9)
N 508 5018 5067 505 20227 4873 5298 3868 4,198 187237 5298 3868 4,198 4,797 18,161

Note: The left-hand column shows the average, standard deviation, and sample size for consumption. The middle one shows the same measures for the
individual resident tax (LT), and the right-hand one for the income tax (NT).
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Table 3: Estimated Results from the Fixed Effect Model

(Aln C is the response variable)

) @

Coeff. S.E. Coeff. S.E.
ALT -0.001 (0.000) *
Cemp =2 -0.048 (0.021) ** -0.015 (0.025)
Cemp =3 -0.096 (0.025) *** -0.037 (0.027)
Cemp =4 0.020 (0.025) 0.028 (0.022)
ALT x Cemp =2 -0.004 (0.002) **
ALT x Cemp =3 -0.002 (0.001)
ALT x Cemp =4 -0.000 (0.001)
ANT 0.001 (0.000) ***
ANT x Cemp =2 0.001 (0.001)
ANT x Cemp =3 0.002 (0.001) **
ANT x Cemp =4 -0.001 (0.001)
Existence of spouse income -0.026 (0.017) -0.024 (0.017)
Existence of dependent children 0.020 (0.027) 0.035 (0.028)
Age 60 or more -0.024 (0.019) -0.016 (0.019)
House: rent 0.074 (0.071) 0.062 (0.069)
House: other 0.016 (0.053) -0.016 (0.053)
AHC -0.015 (0.005) *** -0.013 (0.005) **
Year: 2009 -0.012 (0.010) -0.003 (0.011)
Year: 2010 0.014 (0.011) 0.022 (0.011) **
Cons. -0.011 (0.013) -0.013 (0.014)
N 9,881 9,290
The number of respondents 4,606 4318
F 5.33 *** 7.42 ***

Note: The numerical value is the regression coefficient and the values between parentheses
standard errors. ALT is A individual resident tax, ANT is A income tax, and the Cemp variable
represents changes in employment status. Cemp = 1 represents maintaining regular employment,
Cemp = 2 represents moving from regular to irregular employment, Cemp = 3 represents moving
from employment (regular, irregular, or self) to unemployment, and Cemp = 4 represents all other
changes. The standard errors are clustered at the respondent level. *** ** and * represent
significance at the 1%, 5%, and 10% levels, respectively.
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Table 4: Marginal Effect for Changes in Tax by Change in Employment Status
Panel A: Marginal Effect for A Individual Resident Tax by Change in Employment

Status
M arginal effect Est. S.E. z-value
Cemp =1 -0.09% (0.05%) -1.80 *
Cemp =2 -0.44% (0.16%) -2.72 e
Cemp =3 -0.24% (0.13%) -1.82 *
Cemp =4 -0.10% (0.09%) -1.16
Diff. (Cemp =2) - (Cemp = 1) -0.35% (0.17%) -2.08 *x
Diff. (Cemp = 3) - (Cemp = 1) -0.15% (0.14%) -1.08
Diff. (Cemp =4) - (Cemp = 1) -0.01% (0.10%) -0.10

Panel B: Marginal Effect for A Income Tax by Change in Employment Status

Marginal effect Est. S.E. z-value
Cemp =1 0.09% (0.02%) 4.01 wrx
Cemp =2 0.22% (0.08%) 2.77 wxx
Cemp =3 0.27% (0.06%) 4.23 e
Cemp =4 0.01% (0.10%) 0.10

Diff. (Cemp = 2) - (Cemp = 1) 0.13% (0.08%) 1.53

Diff. (Cemp = 3) - (Cemp = 1) 0.18% (0.07%) 2.57 **
Diff. (Cemp =4) - (Cemp = 1) -0.08% (0.11%) -0.78

Note: The figures in Panel A correspond to the slopes of the lines in Panel A of Figure 2, and
differences in marginal effect correspond to differences in the slope of those lines. Similarly, Panel
B corresponds to the slopes and differences in slope in Panel B of Figure 2. The Cemp variable
represents changes in employment status: Cemp = 1 represents maintaining regular employment,
Cemp = 2 represents moving from regular to irregular employment, Cemp = 3 represents moving
from employment (regular, irregular, or self) to unemployment, and Cemp = 4 represents all other
changes. *** ** and * represent significance at the 1%, 5%, and 10% levels, respectively.
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Appendix A: Sample Characteristics

Panel A: Changes in the Number of Respondents by Age

Age Year = 2007 2008 2009 2010 Total
52 511 0 0 0 511
53 512 511 0 0 1,023
54 556 512 511 0 1,579
55 580 556 512 511 2,159
56 600 580 556 512 2,248
57 593 600 580 556 2,329
58 710 593 600 580 2,483
59 651 710 593 600 2,554
60 376 651 710 593 2,330
61 209 376 651 710 1,946
62 0 209 376 651 1,236
63 0 0 209 376 585
64 0 0 0 209 209

Total 5,298 5,298 5,298 5,298 21,192

Panel B: Changes in the Number of Respondents by Employment Status

Employment Year = 2007 2008 2009 2010 Total
Regular 5,298 4,564 4,004 3,558 17,424
Irregular 0 422 712 984 2,118

Self-emp. 0 130 147 169 446

Unemployed 0 182 435 587 1,204

Total 5,298 5,298 5,298 5,298 21,192

Panel C: Changes in the Number of Respondents by Change in Employment Status

Cemp Year = 2008 2009 2010 Total
1 4,564 3,851 3,380 11,795
2 552 444 404 1,400
3 182 318 296 796
4 0 685 1,218 1,903

Total 5,298 5,298 5,298 21,192

Note: Cemp = 1 represents maintaining regular employment, Cemp = 2 represents moving from
regular to irregular employment, Cemp = 3 represents moving from employment (regular, irregular,
or self) to unemployment, and Cemp = 4 represents all other changes.
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Appendix B: Relationship Between A Individual Resident Tax and Aln Consumption
Panel A: Scatterplot and Histogram of All Data for ALT and Aln C
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Panel B :  Scatterplot of ALT and Aln C by Employment Status
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Note: The unit used for A individual resident tax is JPY 10,000 per month. The fitted values line
represents expected values using OLS regression.
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Appendix C: Relationship Between A Income Tax and Aln Consumption

Panel A: Scatterplot and Histogram of All Data for ANT and Aln C
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Panel B:  Scatterplots for ANT and Aln C by Employment Status
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Note: The unit used for A income tax is JPY 10,000 per month. The fitted values line represents
expected values using OLS regression.
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1 MEMEESMITZEOMARIEER TS A
ISRV A FERREE S METE DR

Fraction Het szawing(t-1]
L5 .1 .05 0 -5D 0 a0 100

20

10

Net incomelt)

-10

-10

.

Fraction

.2

a0 100

=

-5l

T BRI IR ORIARNE FE (Net saving (t-1), BT : HAM) . #tdihihliir Net Income (t) . B : FEHHH) TH D,
K OFRAEIZL OLS 12 L DHEEHE S Th 5,

IXRIL B - BASIRRE R DEAR

Full Unreg

=10

Met income(t)
20
1

50 0 50 100 -50 0 50 100

Met saving(t-1)
- Met income ———— Fitted values |

VE - AN X ATAERE ORIARINE PE Net saving (t-1) . BAL : mH) . HEh LR Net Income (t) . HAL : FFH M) TH D,
Full (31EM, Unreg I3FEIER., Self 1ZE %, Unemp (IMEEA KRS, KT OIRMIL OLS IZ L BHEHHER TH 5,
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X2 : fiEmEE L MITEOEER

million JPY

0

-1

Predicted net income (t)

T T T T T
-15 -10 -5 0 5 10 15 20
Net saving (t-1): million JPY

—e— Full —e&— Unreg
—— Self —*— Unemp

7 : Appendix (25 DHEFHERAFIH LT, M Eull), FEIEH Unreg) . HE (Self) . MEZ (Unemp) DTS O HIHE
(Predicted net income) Z#HH L7=b D, KHFOEKONFITHIHED 95%EHEXMAEERT, MirE, BEREUAOEET
BB CREN, METERALIAEE M., MemiErE I E .,
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F 1 : GREWREE - E8RIY > TILE
NIV EERBIOY Y TILER

20054E 20064 20074 20084 20094 20104 =k

507% 531 0 0 0 0 0 531
51 535 531 0 0 0 0 1,066
52 583 535 531 0 0 0 1,649
53 609 583 535 531 0 0 2,258
54 652 609 583 535 531 0 2,910
55 629 652 609 583 535 531 3,539
56 761 629 652 609 583 535 3,769
57 681 761 629 652 609 583 3,915
58 666 681 761 629 652 609 3,998
59 449 666 681 761 629 652 3,838
60 0 449 666 681 761 629 3,186
61 0 0 449 666 681 761 2,557
62 0 0 0 449 666 681 1,796
63 0 0 0 0 449 666 1,115

64 0 0 0 0 0 449 449
=1 6,096 6,096 6,096 6,096 6,096 6,096 36,576

INRIL 2 FRERRERIDY > TILEL

20054 20064 20074 20084 20094 20104 =k
Ef 6,096 5,530 5,082 4,634 4,072 3,593 29,007
JEIEFR 0 296 582 862 1,153 1,382 4,275

BE 0 92 150 207 219 268 936
|mE 0 178 282 393 652 853 2,358
&t 6,096 6,096 6,096 6,096 6,096 6,096 36,576
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x®2

FCuNEAT

INRJLA - BK

¥ =-Fivd N THE FHHEEE &SNME FXIE
ARANEIX F£HH 36,379 42837  (310.88) 0 34145
BL{&&E F IR F£HHA 34,099 11695  (204.45) 0 3600
HRETEH FHHA 33,941 55105  (385.62) 0 6688.25
X F£HH 35,066 40527  (196.32) 0 2160
#EBTE (NI Net income) FHAMA 32403 1.30 (282)  -12793 156645
SRIEESE BAH 35,086 9.29 (12.47) 0 85
PN BAH 35,023 463 (9.01) 0 101.37
HEEEELE (NS: Net saving) BFHH 33,649 476 (15.58) -60 70
FREIRAE - 1R (Ful) (d) 36,576 0.79 (0.41) 0 1
FhEIKRE-JEIEFR (Unreg) (d) 36,576 0.12 (0.32) 0 1
FEKE-BE (Self) (d) 36,576 003 (0.16) 0 1
FREIKEE-EZE (Unemp) (d) 36,576 006 (0.25) 0 1
e (d) 36,576 008 (027 0 1

6 KR (d) 36,576 0.44 (0.50) 0 1
F&Zih (d) 36417 0.14 (0.35) 0 1

IR HEER (d) 36,236 0.08 (0.28) 0 1
BBEUIAHY (d) 34,325 0.57 (0.49) 0 1
REFH (d) 36,576 0.22 (042) 0 1
FEE-BHR (d) 36,571 091 (0.29) 0 1
EE-BR (d) 36,571 0.06 (0.24) 0 1
FE-#=E (d) 36,571 0.02 (0.14) 0 1
EE-ZD1th (d) 36,571 0.01 (0.10) 0 1
Fin [ 36,576 57.09 (323) 50 64

I @3 2R akT,
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IR)L B - BASIRRER DTS

20054 20064 20074 20084 20094 2010 24K
iR Avg. 2,04 1.89 202 0.84 093 162 163
Std.  (239)  (256)  (255)  (323)  (3.18)  (293)  (281)
N 5,660 5070 4,640 3,904 3,191 3246 25711
JEEH Avg. 0.18 0.24 -0.11 0.15 040 0.20
Std. (242)  (216)  (216)  (218)  (227)  (2.293)
N 261 533 744 989 1,256 3,783
BE Avg. 118 1.1 0.68 0.54 124 094
Std. (282)  (332)  (367)  (340) (334  (338)
N 78 132 171 179 240 800
| Avg. -0.64 -043 -0.83 -0.84 -0.31 -058
Std. (231)  (236)  (248)  (215)  (247)  (237)
N 158 261 345 553 792 2,109
&5t Avg. 204 173 1.71 058 0.56 1.05 1.30
Std.  (239)  (261)  (262)  (311)  (297)  (285) (282
N 5,660 5567 5,566 5164 4912 5534 32403
IN\R)L G BRIREBR DMEmMEE
20054 20064 20074 20084 20094 2010 24K
FiR Avg. 1.84 2.85 359 3.86 477 5.30 351
Std. (1484) (1482) (1505) (1487) (1584) (15.76) (15.18)
N 5,450 5,110 4711 4,302 3,773 3328 26,674
JEEH Avg. 546 7.95 8.11 9.15 9.09 851
Std. (1532)  (15.36) (1466) (1574) (1568) (15.45)
N 261 533 800 1,078 1279 3,951
BE Avg. 175 335 424 533 588 459
Std. (1499) (1693) (17.28) (1720) (17.29) (17.01)
N 82 132 189 199 243 845
| Avg. 12.27 12.94 13.95 12.75 1351 13.21
Std. (1725) (1812) (16.10) (1591) (1591) (16.32)
N 164 264 363 608 780 2,179
&5t Avg. 1.84 323 444 512 6.48 7.32 476
Std.  (1484) (1501) (1545) (1526) (16.11) (1609) (1558)
N 5,450 5617 5,640 5,654 5,658 5630 33649

L B OMBFE OBAOTAER T, 7330 C OREREIEFEOHAIIE T, 2005 AR CTEROY > 7 UIRE L
TWATZ®, 2005 FOIEIEH, BE., EEEOT—X IR0,
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x3:MENEH OIAREE - BARE
INRIL A RERRER DTS (N FRHE

) (2) (3) )

1IER JEIERR BE m

NS T  EERE T  BERE Ty BERE Ty BERE

-15 1467 (0.064) ** 0.627 (0.11) *x 1197 (0.299) ** -0.102 (0.22)

-10 1461 (0.049) ** 0574 (0.092) ** 1.032 (0.259) *x* -0.231 (0.188)
-5 1.455 (0.034) *x* 0.521 (0.077) *x* 0.868 (0.228) *x* -0.361 (0.16) *
1.449 (0.022) *x 0.468 (0.065) *x* 0.703 (0.209) *x* -0.491 (0.137) *x*
5 1443 (0.02) *x* 0414 (0.06) *x* 0539 (0.208) *x* -0.621 (0.122) *x*
10 1437 (0.029) *x* 0.361 (0.063) *x* 0.374 (0.223) -0.751 (0.119) *x
15 1431 (0.042) ** 0.308 (0.073) ** 0.209 (0.251) -0.880 (0.129) **
20 1425 (0.058) *x* 0.255 (0.087) *x* 0.045 (0.29) -1.010 (0.148) *x*

INRJL B FIIFBEDERICH T HRAME

(5) (6) @)

= (QFER—-IEHR =:Q)BE—(ER E:(OEEX-(IEHR

NS Ty  BERE Ty BERE T BERE
-15 —-0.840 (0.112) % -0.271 (0.302) -1.569 (0.223) **
-10 -0.887 (0.096) *x* -0.429 (0.263) -1.693 (0.192) **
-5 -0.934 (0.082) *x* -0.588 (0.233) * -1.816 (0.165) *x*
-0.982 (0.073) *x* -0.746 (0.215) *x* -1.940 (0.143) *x*
5 -1.029 (0.069) *x -0.905 (0.214) *x -2.064 (0.129) *x*
10 -1.076 (0.073) ** -1.063 (0.228) ** -2.188 (0.128) *x*
15 -1.123 (0.082) ** -1.222 (0.257) ** -2.311 (0.138) **
20 -1.170 (0.096) *x* -1.380 (0.294) *x* -2435 (0.158) *x*

I : Appendix (2 & 2 HERHRE R 2 R ICH H, MeRE ENS)OBALITE AM, METHEITETHM, "3 1%AH FKE, YL 6%fmKEZRS, HEREITT
NVEIEIT L D,
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NELC: MEMEDEVICLIIMEMEEICHT SREFTMAR (BEE)

Fiy FERE

<) -0.12% (0.33%)

JEERR -1.06% (0.44%) *
BE -3.29% (1.20%) ok
m|E -2.60% (0.78%) Hok
=GEER-ER) —0.94% (0.45%) *
=(BE—ER) -3.17% (1.20%) *ok
=(EEX-1ER) -2.48% (0.79%) ok

T Appendix IZH 2 HEFHERZEZICHE M, URARIRK 2 0B 2K T, EEBREIT AV XIEICID,
T 1% A EKUEE I B% A BEAKAEE KT,
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K4 TOMEHORERERNDRASR

NRILA: BENEICHTHIERMR
(1) IEFR (2) FEIERR 3 BE (4) |
NS Ty RERE Fy  EERE Fiy  EERE Ty EERE
-15 -0042  (0.164) -0414  (0.305) -0412  (0.726) 0212  (0.304)
-10 -0041  (0.136) -0385  (0.259) -0456  (0.640) 0.165  (0.268)
-5 -0039 (0.112) -0357  (0.219) -0501  (0.563) 0119  (0.236)
0 -0038  (0.095) -0329  (0.186) -0546  (0.498) 0073  (0.208)
5 -0036  (0.090) -0.300  (0.166) -0591  (0.449) 0026  (0.189)
10 -0035  (0.098) -0272  (0.163) -0636  (0.422) -0020  (0.179)
15 -0033  (0.117) -0243  (0.178) -0681  (0.423) -0066  (0.180)
20 -0032  (0.142) -0215  (0.208) -0726  (0.450) -0.113  (0.193)
INFRILB: 6 RERIZCHTHRERADER
(1) £ (2) FEIERR 3 BE (4) |
NS Ty RERE Fy  EERE Fiy  EERE Ty EERE
-15 -0044  (0.101) -0215  (0.185) -0236  (0.500) -0206  (0.223)
-10 -0047  (0.086) -0207  (0.159) -0.126  (0.432) -0.194  (0.194)
-5 -0049 (0074 -0.199  (0.137) -0017  (0.377) -0.183  (0.167)
0 -0052  (0.066) -0.192  (0.121) 0093  (0.341) -0.171  (0.145)
5 -0055  (0.066) -0.184  (0.112) 0202  (0.329) -0.160  (0.131)
10 -0057  (0.072) -0176  (0.112) 0312  (0.345) -0.149  (0.126)
15 -0060  (0.083) -0.168  (0.122) 0422  (0.385) -0.137  (0.132)
20 -0063  (0.098) -0.161  (0.139) 0531  (0.442) -0.126  (0.148)
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INFIL G BRERRERICH T HRAMER

(1) IEFR (2) FEIERR 3 8= (4) |x

NS Ty BERE Fy  EERE Fiy  EERE Ty EERE
-15 -0585  (0.222) ** -0.394  (0.156) * -0327  (0.455) -0055  (0.225)
-10 -0574  (0.173) ** -0399  (0.132) ** -0.327  (0.390) -0041  (0.189)

-5 -0562  (0.134) ** -0403  (0.111) ** -0327 (0.332) -0028  (0.155)

0 -0551  (0.117) ** -0408  (0.097) ** -0.327  (0.285) -0015  (0.128)

5 -0539  (0.131) -0412  (0.093) ** -0327  (0.256) -0.001  (0.110)

10 -0528  (0.167) ** -0416  (0.100) -0326  (0.252) 0012  (0.108)

15 -0516  (0.216) * -0421  (0.116) ** -0326 (0272 0025 (0.121)

20 -0505  (0.269) -0425  (0.138) ** -0326  (0.313) 0039  (0.146)

NRILD: FEZBITHIT HEAMR
(1) EE (2) FEIERR 3 EE (4) |x

NS Ty RERE Fy  EERE Fiy  EERE Ty EERE
-15 0557  (0.169) ** 0772  (0.155) ** 0071  (0517) 0943  (0.225) **
-10 0528  (0.146) ** 0.754  (0.133) ** 0173  (0.447) 0998  (0.191) **
-5 0499  (0.125) ** 0.736  (0.113) ** 0276  (0.384) 1.053  (0.160) **
0 0470  (0.111) *x 0717 (0.099) ** 0379  (0.335) 1.108  (0.135) *x*
5 0440  (0.103) *x 0699  (0.093) ** 0481  (0.304) 1163 (0.120) *x
10 0411 (0.105) ** 0.680  (0.096) ** 0584  (0.298) 1218 (0.119) *x*
15 0382  (0.115) ** 0662  (0.107) ** 0687  (0.319) * 1272 (0.131) **
20 0.353  (0.132) ** 0.644  (0.125) ** 0.789  (0.361) * 1.327  (0.155) *x*
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NRJVE: EEBEBENRADYICHT HRASDR

(1) ER (2) JEIER 3 88 (4) |

NS Ty (EERE Fty  EERE Fty  EERE Fy ZERE
-15 0936  (0.096) ** 0878  (0.173) ** 0651  (0.461) 1.030  (0.248) **
-10 0974  (0.082) ** 0.854  (0.147) ** 0597  (0.395) 1014 (0210) **
-5 1011 (0.071) ** 0.831  (0.125) *x* 0544  (0.339) 0.998  (0.177) *x*
0 1.048  (0.066) ** 0.807  (0.109) *x* 0491  (0.299) 0982  (0.151) *x*
5 1.085  (0.066) %+ 0.783  (0.100) *x* 0437 (0.282) 0966  (0.135) *x*
10 1123 (0.073) ** 0759  (0.101) ** 0384  (0.293) 0951  (0.134) **
15 1.160  (0.085) ** 0.735  (0.111) % 0331  (0.328) 0935  (0.149) **
20 1197  (0.100) ** 0711 (0.129) ** 0277 (0.381) 0919  (0.174) **

1 Appendix IZH D HEFHRE R 2 RICH M, SR Lo TV A EEUATBLINE CIEM, MEREENS) OB E HM., MEFFXET I, HFI0NITE
R ZEA T, BEWEBREBETAZIELCI D, ** X 1%EFEKE, YT %A B KEEET,
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RS EBEEXOFEXHKEE, BERBWNAFTENICFHEL -MITE
(1 (2) (3) (4)
FE HY HY Tl Tl
[REEFIPN L HY L HY
NS Ty BERE Ty BERE Ty RERE Ty RERE
15 0104  (0247) 1134 (0.28) ** 0839 (0.266) *x 0191  (0.296)
-10 0027  (0214) 1041 (0239) %k 0971 (0229) *x 0043 (025)
-5 0050  (0.184) 0948  (0.203) % ~1.103 (0.196) *x ~0.105  (0209)
-0.128  (0.158) 0855  (0.172) % 1235 (017) #x -0253  (0.177)
5 0205  (0.138) 0762 (0.151) 1367 (0.154) *x 0401 (0.157) *
10 0282 (0.128) * 0668  (0.144) % 1500 (0.15) #x 0549 (0.156) x
15 0359 (0.120) *x 0575  (0.153) % 1632 (0.161) *x 0697 (0.173) #x
20 0436 (0.142) #x 0482 (0.175) ~1.764  (0.183) #x ~0845_ (0.205) *x

¥ : Appendix IZH D HEFHE R 2 KT, Fa<ih
MAMEEWNS)OBEAIZE M., MIEFZFEET T, HIINSIEERZES RS, EERZITAZIEICL S,
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Appendix : BIENRETIVIC K DR (HHRALHKETHITE (ND]

EliREE FERE EllREH FELRE
R E E (NS) -0004  (0.005)
JEIERR -0817  (0.119) *x
BHE -0464  (0.362)
mx -2024  (0.195) **
JEIEFR X NS -0004  (0.007)
BHE xXNS -0036  (0.021)
¥ XNS -0022  (0.010) *
HiENiE -0038  (0.095) IRERIEER -0551  (0.117) **
HE T X NS 0000  (0.007) EHRER X NS 0002  (0012)
HENEXEER -0291  (0.203) IRESHEER x JEIERR 0143 (0.149)
FENEXBE -0508  (0.503) EBHERxBE 0224  (0.310)
HENEXEX 0110  (0227) IREEARER x R 0536  (0.170)
HENEE X EIERR X NS 0005  (0013) IREBHEER x JEIER X NS -0003  (0.014)
HENEXBEXNS -0009  (0.023) REGIZER X HE XNS -0002  (0.020)
BUENE X BEEXNS -0010  (0.011) EERER x |MEXNS 0000  (0015)
6 KR -0052  (0.066) FEE2H 0470  (0.111)
6 K& JF X NS -0001  (0.004) FEZHXNS -0006  (0.006)
6 KRR X FEIER -0.140  (0.118) FEZH X EER 0248  (0.137)
6RERX BE 0145  (0.342) FEZEx8E -0091  (0.345)
ORER X | -0.119  (0.146) FEZExEX 0638  (0.169)
6K Sm X JFIER X NS 0002  (0.007) FE& 24 x JEIEFH X NS 0002  (0.008)
6 KA X BE XNS 0022  (0019) FEZHXBEXNS 0026  (0019)
6 RFEA X BE XNS 0003  (0.008) FEZHEXJEEXNS 0017  (0.010)
EfREF A 1048 (0.066) *x*
BB & URA X NS 0007  (0.004)
BLf@EURA X JEIER -0242  (0.110) *
E/RERAXBE -0557  (0.303)
BLfBEURA X EE -0066  (0.155)
BELfB&EURA X JEIEFR X NS -0012  (0.007)
BLBEINA X HE XNS -0018  (0.018)
BB & XA x #E3E X NS -0011  (0.010)
RETFH -0034  (0.078)
EE-E8 0073  (0.221)
FE-#HE 0477  (0.310)
FEE-ZDith 0.151 (0.233)
607% Ll £ -0.149  (0.069) *
20074 0085  (0.038) *
20084 -0.882  (0.050) #x*
20094 -0.784  (0.055)
20104 -0236  (0.056) #*
EH 1246  (0.063) **
N 24384

T o NS Tl e, B EURARE. RPN ERE 2 £, "3 1% A EKE *13 5% A K
ek, MEBREIF L INVID T T AF—{L L THEFF LTz, LREOEHRPLKZRREICERALT
HEFHL TV D2, Fexis &L IR, M OREHDOREEITAN—ZAOBEP LMIZW ~TERRLT
W5,
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1. ZL®HIC

2007 225 2008 AEITHNT T, HARTIE, 2 DOJEAFERE D 5y B B 23 B
BETe, XU OIT, 2007 4F 4 HIZREAEFEED [GESEIGIE] BieE -7,
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# 2 AETERE (2008 —2006 4E : 2 PEpEE)

LD SIBEEm & REEm N
Outcome var.|'‘gepg 5 PE |epg g PIE | ppg g PIE |y gy PfE

Before

Control 163.126 137.192 1.405 1.847

Treated 136.1 143.395 1.165 1.742

Diff (T-C) —27.027 0.000%** 6.204 0.000%** -0.239 0.236 -0.105 0.713
After

Control 159.905 137.366 1.485 2.229

Treated 135.211 144.006 1.691 2.183

Diff (T-C) —-24.694 0.000%** 6.64 0.000%**x 0.206 0.307 -0.046 0.872
Diff—in—Diff 2.333 0.417 0.437 0.643 0.446 0.118 0.059 0.884

Ho** 3 1 %, **1L 5%, *IT10% TENENHRINICEETHDL Z L &2TT,
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#* 3 WREE. ERE(Q008—2006 4 : 2 EREE)

#H=Sm RRTDE REDE
Outcome var. HRER - BE pfBE ) & Hi pfiE H pfiE
Before
Control 3.607 3.298 3.24 3.554
Treated 3.66 3.327 3.238 3.614
Diff (T-C) 0.053 0.058% 0.029 0.362 -0.002 0.897 0.06 0.005%**
After
Control 3.638 3.302 3.253 3.585
Treated 3.707 3.338 3.261 3.608
Diff (T-C) 0.069 0.012%x* 0.036 0.253 0.008 0.644 0.023 0.276
Diff-in—Diff 0.016 0.676 0.007 0.875 0.01 0.676 -0.037 0.225
Ba D%
Outcomevar. | FHAPD oy | zg o (FPT om | eFgo o |mmEKE o
: HEE
Before
Control 3.34 3.174 2.985 3.442 4275
Treated 3.238 3.177 2.975 3.405 4.245
Diff (T-C) -0.102 0.118 0.002 0.895 -0.01 0.821 -0.037 0.223 -0.03 0.213
After
Control 3.314 3.209 2.965 3.481 4232
Treated 3.36 3.198 2.968 3.443 4.207
Diff (T-C) 0.046 0.506 -0.011 0.559 0.004 0.93 -0.038 0.222 -0.025 0.289
Diff-in—Diff 0.147 0.119 -0.013 0.613 0.014 0.824 —-0.001 0.983 0.004 0.8995 73 - *#*# 1% 1 %  **|% 5%.

ML 10% TENENMFCAETHD Z & &2rTd,
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# 4 ATERR(2008—2005 4F 3 FEREE)

R P &R RS

Outcome var.'pipg 5 PE  |apg g PIE | pps i PE | fppy iy PfE
Before

Control 164.534 134.624 1.088 1.565

Treated 138.59 143.14 0.889 1.464

Diff (T-C) -25.944 0.000%** 8.517 0.000%x** -0.199 0.301 -0.101 0.716
After

Control 160.046 136.492 1.49 2.138

Treated 135.501 144123 1.685 2.214

Diff (T-C) -24.545 0.000%**x 7.631 0.000%%* 0.195 0.311 0.077 0.783
Diff-in—Diff 1.399 0.629 -0.886 0.341 0.394 0.148 0.178 0.651

E o RRREL %, *MIL 5%, *IE 10% TEAEHM

FHICAETH D Z L 2TRT,
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# 5 WREE. ERE(Q008—2005 4 : 3 FEREE)

#t&Sm

ERROE

REDE

=

Outcome var. |#BIKk-#HE pfE EH) plE HiL pfE H plE
Before
Control 3.562 3.284 3.221 3.595
Treated 3.589 3.315 3.227 3.594
Diff (T-C) 0.027 0.351 0.031 0.381 0.006 0.732 -0.001 0.976
After
Control 3.632 3.293 3.244 3.571
Treated 3.707 3.341 3.264 3.612
Diff (T-C) 0.076 0.007%%x* 0.048 0.135 0.02 0.249 0.041 0.061%
Diff-in—Diff 0.049 0.22 0.017 0.726 0.014 0.582 0.042 0.183
BH D%
Outcome var. D pliE RE pliE %@@ﬁ plE |OFHD pfE |[EEKE pfE
1j:$ ﬁ% '[ﬂ'gﬁ
Before
Control 3.222 3.17 2.945 3.41 4.288
Treated 3.29 3.179 2.917 3.339 4.281
Diff (T-C) 0.068 0.305 0.009 0.624 -0.028 0.548 -0.071 0.027%* -0.007 0.782
After
Control 3.331 3.2 2.952 3.487 4.256
Treated 3.353 3.202 2.972 3.442 42
Diff (T-C) 0.023 0.751 0.002 092 0.021 0.645 -0.045 0.151 -0.056 0.025%*
Diff-in—Diff —0.045 0.643 -0.007 0.779 0.049 0.452 0.027 0.55 -0.049 0.166
ROT 1 %, T 5%, 1T 10% TENENHFHNWICAETHDL 2 EE2TT,
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Obs Mean Std. Dev. Min Max

T EERFR G E) 6919 0.703 12.386 -168 164
BRI (3 E) 6919 0.699 8.593 -124 126
RIREFR (3PS E) 6464 0.792 21.259 -151 168
fEERIKRE(3FE =) 6839 -0.073 0.905 -5 4
EEZHGKE) 6129 0.273 2.113 -33 30
TLERRBGRE) 4011 -2.588 49246 -338926  260.712
W RR - HEGRKE) 3173 0.103 0.855 -3 4
i E HESMESCRE) 1138 0.047 0.714 -2 3
HEE GEFFOEHLVEHEE) 4336 0.040 0.620 -4 4
HEE  REDEHLGHKE) 5179 0.007 0.753 -4 4
MEE: EHRMoLE GEE) 200 0.070 0.726 -2 2
e E - REQRKE) 5724 0.027 0.684 -3 4
HMEE - BHNONEGCHEZE) 568 0.063 0.816 -3 3
BREEBSDBROFHOHEEEGRE) 1811 0.040 0.804 -3 4
313 E) 5548 -0.851 16.286 -215 288
Arig23fEE) 5407 -0.809 17.559 -330 288
XD FE s 6919 55.547 2412 50 59
FDERH K 6919 3091.275  265.308 2500 3481
f%ﬁ@“s—:ﬁ%%fﬁ* 6831 0.486 0.500 0 1
REBAZ—ER SE -HEERE 6831 0.079 0.270 0 1
9&-?#7"5! S—KE- jc?ﬂ ZE 6831 0.254 0.435 0 1

NEFF=— 6919 0.047 0.211 0 1
jc%rsﬂi’sfs— 6919 0.323 0.468 0 1
EF1SHRRES=— 6919 0.114 0.318 0 1
EFISWREES I — 6919 0.398 0.490 0 1
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% 7 Logit # &t

Coef. Std. Err. z
KD EHS -0.136 0.571 -0.240
KDER_F 0.001 0.005 0.160
REBAI—EEPLRE 0.485 0.081 6.020
REBAZ—EX-SE-EEBERE 0.207 0.125 1.650
KREFELI—KF - KFERZEE 0.741 0.096 7.700
NEFFT=I— -0.198 0.145 -1.370
REBHA=— 0.279 0.070 3.980
EFISHRERESS— -2.542 0.096 -26.440
EF2EHIRIRESS— 0.149 0.068 2.180
EHIE 5.951 15.700 0.380
Number of obs 6830
LR chi2(9) 1148.390
Prob > chi2 0.000
Log likelihood -3252.762
Pseudo R2 0.15

TE T %, FHE 5%, HIE 10% TENENHAMICHETH S 2 L &R,

8 2 TOHEFTE R 1L 3 BEZE, IR B4 2 Al R
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# 8 Propensity Score Matching #£5+(2008—2006 4 : 2 PEpEZ)

Treated Controls Difference S.E. T-stat
TLEERFR BERE/ B -0.254  -3.633 3.380 2.148 1.57
RIREFME BFRE/E 0.617 0.727  -0.110 0.736 -0.15
BIRIFME FfE/ 8 0.509 0.168 0.341 0.266 1.28
R BEfE/E 0.444 0.329 0.115 0.410 0.28
W k- HE 0.035 0.080  -0.045 0.041 -1.08
mEE S NES 0.016 -0.012 0.028 0.054 0.53
EEE GEFOEHL 0.015 0.001 0.014 0.024 0.59
mEE . REDEHLY -0.011 0.008  -0.019 0.028 -0.68
R BN DTS 0.046 0.197  -0.151 0.141 -1.07
BEE RS 0.018 0.009 0.008 0.023 0.37
mEE - BADONE -0.012  -0.019 0.007 0.082 0.08
MEEE T DROCTFHOMEEE -0.005 -0.032 0.026 0.048 0.55
el 2N -0.038  -0.039 0.001 0.028 0.04
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% 9 Propensity Score Matching #£5+(2008 —2005 4 : 3 PEfEZ)

Treated Controls Difference S.E. T-stat
TREERERT BERE/ B -2170  -1.137  -1.034 2.339 -0.44
RIRFFRE BFfE/E 0.780 0.052 0.728 0.793 0.92
B IRIEME FFfE/ 8 0.804 0.496 0.308 0.267 1.15
NEERFRE FFE/E 0.757 0.580 0.177 0.434 0.41
R E R - A 0.113 0.008 0.105 0.045 2.35
mEE HESmnES 0.053 -0.004 0.057 0.060 0.95
HMREE GEFFOEHLY 0.042 0.011 0.030 0.027 1.15
HEE  REDEHL 0.017  -0.065 0.082 0.031 2.64
e B DEE 0.054 0.060  -0.006 0.144 -0.04
MEE RSB 0.028 0.021 0.007 0.025 0.28
mEE - BRDONE 0.070 0.041 0.028 0.090 0.31
HEEBRDROFHOMEE 0.040  -0.025 0.065 0.056 1.16
el RN -0.082  -0.064  -0.018 0.031 -0.57
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EEFBHFMREPSFERAREZAALL-ESREOTBICEY S 0—/ILE
ROLDEERE—EBR-FE-ER-NHICETIRAIM—1 7—ILavT

2017 %3 A 23 H (K) 13:30—17:05

BAAEZRERERRADONT v /R R

RRSBFREAXRADOA1-7-12 Y E7427—10 B GRRERAAIBEO - REHRAFHE B7 HH0O)
http://www.kwansei.ac.jp/pr/pr_000553.html

MELMESIL—TTIL, 2015—2016 F£ED 2 £/, EEFBENEREL TS [HTEFEEH
BEAE] #FIALT. SHEOHBRNE. E£ME. BEER - NEICHAT MBI OVTOMES
EBELTEE Lz, 20U, AROBRIFEL LT, FEREKEEOREIZANT IS v a7
VIDEHIZ, 7= avTEEELET, BEMNLETSMESBELLET,

EE: —vtaERHAER LS

13:30-14:15 OBEMBCAREERHMIIKRE). HERL (vt EEHER) . PIEHKR(=
vt A ERWRER) SLRAEOSHEEFOITEESMEL—AERELME
MEEOEE -SSRt OEEHEETH—

14:15-15:00 OLt#BWZzZ(EEERKE). BRIREZ(FEKXE). SR (Ey 1 ERHR
Ar) NEREBHICE TAERMAEFTKEIZEZH2E]

K&

EE: BAFRRE LtHA#%z

15:10 -15:55 I[RAFMBFEFEXRE). OFHBEFREENILKRE) [ZKEOMEITE & ATEHR
Bi#E ] (Ritth NEELEEICEAT 2/ARIILAE]L 12K D54

15:55-16:30 OHIERKR(= vt/ ERALRH) (SHEICLIE8EZIETE (X)

16:30-17:05 OdMEHR(= v 4 ERHAEA) 2013 FSFHBERLTEEZDHER] (X)

(18:00 -19:30) (BHRR)

ORFXMEEZRT . HE 307, SR IS TDFE. (KX)D 2 O2DFHEIX. F 24 BICHET SEFE
BRARPEDHRT—V a3 v TITEVWTLRETFTETT ERE 20 2. 5 15 7D FE. )o

EMECHLEDAIE, 2017FE3A 218 (K) £TIZ, 79— a3 v TESMELNE. K&, FI
B. A—ILT7FLRZ=v A ERPARMR LM ERL kitamura@nli-research.cojp FTIE&E
BAESWD, BRIICSEBRENGZVWEAETETFEA, Lk
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»?ﬁt28¢f§1§¢%1§ﬁ4$ﬁﬁ%ﬁﬂmjn:)Ii. -l
: BEZDBAF/ R T—ARERTEI S
—yAEEEMZER KET—72397

% BEHEE 4 T-5ERM-BR IR EARIER)

Kelounver % -20174E3H24H (£)13:00 ~ 17:15
BT BEEBRFE=ZHIX Vv /\X KEE6REG-SEC Lab

QHLSEI 13:00 - 13:10 W B (=yt A EBHRFEBRE R EEHRDE)
O E1HIAEREDELLBEBRIFEBHIZBRICRETHIMEIER LA (BESDKE)

Ty an 13:10 - 13:45
ARV TIEFRIEIEIR DRk LRI R |
REBE IHEH(EREFKE) ILAR (BEKZ2KF) E5—BE (RIEXF)
FERE  BILRE (FHXF)

tyiar2  13:45-14:20
4L TERRROERIERITHBHEEZZHHH]
RRXE:-FHECVIL—FT—HR)
5 ERE | B (LN KEF)

tyi 323 14:20 - 14:55
ARV TEZFREOERS T 21 iCH TR E - i EHRE ISR HRELE
REEH  BHNKF(BEERKXE) HIIFK (AMKE)
stand Bl Ed (Bt AR E- A EESTERAR)

—— {K# (14:55 - 15:10) ——

& 28l FEFEERMEAEEFI AL-SNEOTRICET 50— ULBR R DFERIAZ
ER:LHER (= ERBZE)

=

tyia4  15:10 - 15:45
A4 kL :[Effect of Caregiving on Employment for Retiring Japanese Individuals |
RERE LAHERL (v ERARAR) - BAREX(FEADR) - LHEz (BHRZERAZE)
EHERE BEHIE CGERKZE)

tyi a5  15:45-16:20
FAML TED LS GERENBEREEEIRTRDOBNFLLEM? |
RERE HIBHX (=t E#HRA)
EtemE e — B (FRIEXZ)

vyl a6  16:20 - 17:05
A4 k)L : [Effectiveness of the Revision of Labor Protection Law for Elderly Workers in Japan |
RRE AFEL (v EHBREA)
SERE LAR (BEERXE)

@ SEET 17:05 - 17:15 hHHEZ (EEFEEBEHEEMNSSEE #Hit-HHREBER)
OFRERYE 1715-17:25 HOXERF(BESBRZ ARILT—ERHABHI U I—K)
* Byl as il HR05 . EEHR- FARHYLav15%

BEVEDLE | BEEIXRFN\RILT IR BT 5—FEHBR KERBHLUAATRE
[E-mail] pd-info@adst.keio.ac.jp 210 [URL] http://Iwww.pdrc.keio.ac.jp
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