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5% 1. Probability of Losing and Finding Jobs — Kernel PSM DID Estimates Before and After 2000"

Baseline Before 2000 Follow-up After 2000 , o
Outcome Sample Groups  Number of Diff. at Baseline Diff. at Follow-up Kernel PSM DID - b
Variables Gender Age Observations Control Treated Coef.®  t-value Control Treated Coef.>  tvalue Coef.’ f-value square Coef.’ t-value
50- 2,392 1.628 1515 -0.113 -1.05  1.390 1.340  -0.050 -0.48  0.063 0.40 0.31  -0.042 -0.27
Male  50-65 1,597 2.198  2.026 -0.172 ** -250 2.170  2.142 -0.028 034  0.144 1.39 0.18  0.063 0.80
65+ 22,848 0.676  0.618 -0.058 ** -2.31  0.701 0.709  0.008 032 0.066 ** 1.96 0.04  0.054 ** 1.98
e 50- 10,063 0326  0.223 -0.102 *** -3.87 0425 0305 -0.120 ** .2.47 -0.018 <033 0.03 -0.032 -0.76
Female 50-65 12,710 1.077  1.009 -0.067 *** -4.15  1.047 0998 -0.049 ** -2.11 0.018 0.65 0.03  0.007 0.34
65+ 40,007 0.566  0.533  -0.032 *** .3.10 0.62 0.599  -0.021 -1.50  0.011 0.66 0.04  0.004 0.28
50- 21,323 0.034  0.054  0.020 1.08 0.043 0.04  -0.002 -0.16  -0.023 -0.93  0.05 -0.006 -0.24
Male 50-65 11,771 -0.789 -0.7  0.085 ** 239 -0.78 -0.70  0.038 * 1.81 -0.047 -1.11 0.09 -0.048 -1.23
65+ 13,257 -0.802  -0.79  0.011 0.25 -0.71 -0.70  0.003 0.06  -0.008 -0.11 0.06 0.011 0.18
e 50- 15,215 0.193 0299 0.106 *** 4.18 0.131 0.168  0.037 ** 2.1  -0.069 ** -229  0.07 -0.068 ** -2.40
Female 50-65 8,786 -0.640  -0.601  0.039 1.64  -0.772  -0.753  0.020 1.1 -0.019 -0.66  0.07 -0.004 -0.17
65+ 4,935 -0.264 -0.164 0.100 * 173  -0.466 -0.501 -0.035 -0.6  -0.135 -1.66  0.07 -0.107 -1.61

TMeans and standard errors are estimated by linear regression.
2 Clustered robust standard estimation.

3 Inference: *¥* p < 0.01, ** p < 0.05, * p<0.1

* PSM DID: Covariates for the PSM are owning a house (or not), belonging to a three-generation family (or not), number of household members, and saving level. Added covariates
for the DID are: age, married (or not), visiting hospitals regularly (or not), self-rated health status, and survey years.
® DID: Covariates are owning a house (or not), in a three-generation family (or not), number of household members, saving level, age, married (or not), visiting hospitals regularly (or

not), self-rated health status, and survey years.




%% 2. Cost-Benefit Analysis of Family Caregiving Before and After 2000'

1998 2004

Gender Age Estimators Mean Std. Dev. Mean Std. Dev. T-test’
Care Expenditure® 5.94 (5.21) 0.86 (0.48)
Opportunity Cost® 5.62 (6.72) 12.82 (11.29)

50- pr(Find)* 15.14%  (7.02%) 38.58%  (16.53%)
Monthly Income® 34.70 (31.98) 31.53 (24.34)
Difference® -0.32 (8.44) 11.95 (11.31) oAk
Care Expenditure’ 2.41 (3.13) 1.01 (0.69)
Opportunity Cost® 6.25 (9.03) 9.49 (10.75)
Male 50-65 pr(Find)® 16.88%  (6.02%) 32.85%  (14.95%)
Monthly Income* 36.64 (41.03) 25.97 (26.09)
Difference’ 3.77 (9.51) 8.49 (10.82) ok
Care Expenditure' 4.05 (10.20) 0.96 (0.72)
Opportunity Cost® 0.67 (2.52) 0.69 (2.47)
65+ pr(Find)? 6.15%  (5.41%) 14.08%  (8.09%)
Monthly Income* 8.53 - (24.08) 4.19 (13.29)
Difference’ -3.51 (10.77) -0.29 (2.60) ok
Care Expenditure’ 4.03 (5.93) 1.17 (0.81)
Opportunity Cost 2.24 (4.07) 3.88 (5.42)
50- pr(Find)* 20.03%  (9.23%) 37.55%  (12.81%)
Monthly Income* 12.35 (20.52) 10.01 (12.83)
Difference’ -1.72 (6.20) 2.65 (5.37) ok
Care Expenditure’ 3.63 (6.62) 1.20 (1.29)
Opportunity Cost* 2.07 (4.52) 2.39 (4.48)
Female  50-65 pr(Find)® 21.87%  (7.78%) 27.82%  (11.92%)
Monthly Income* 9.15 (18.71) 7.90 (13.50)
Difference’ -1.59 (7.88) 1.16 4.77) ok
Care Expenditure’ 2.51 (3.65) 1.07 (1.13)
Opportunity Cost” 0.13 (0.59) 0.13 (0.70)
65+ pr(Find)® 9.97%  (6.79%) 12.37%  (7.12%)
Monthly Income* 1.28 (5.54) 0.94 (5.29)
Difference’ -2.40 (3.62) -0.96 (1.39) ek

T Analyses for 1998 are conducted with a combined dataset of household, health, and income/saving
questionnaires, while those for 2004 are undertaken by also including a long-term care questionnaire. In
detail, monthly income is available from the income/saving questionnaire for both 1988 and 2004, while
care expenditure is available from the household questionnaire for 1998 and the long-term care questionnaire
for 2004. Since the income/saving and long-term care questionnaires do not overlap, care expenditure is
missing for all respondents covered in the income/saving questionnaire for 2004. Therefore, we impute the
care expenditure for each care recipient whose main caregiver is covered in the income/saving questionnaire
with that of five most similar care recipients (regarding gender, age, etc.) in the long-term care
questionnaire.

2 Unit: 10 thousand yen

’ Opportunity cost (unit: 10 thousand yen) is obtained by multiplying the predicted probability of finding jobs
and monthly income.

* pr(Find), probability of finding jobs for caregivers, is the predicted value of the variable Find in a
logistic regression, controlling for caregivers’ gender, age, age squared, marital status, visiting the hospital
regularly, three-generation household, and saving level.

° Monthly income (unit: 10 thousand yen) is the total annual working income (i.e., salary, business income,
agriculture income, and domestic income) divided by 12 months.

¢ Difference is the gap between opportunity cost and care expenditure.

7 Inference: *** p < 0.01, ** p <0.05, * p <0.1.




5 3. Probability of Working — Kernel PSM DID Estimates Before and After 2006

Baseline Before 2006 Follow-up After 2006 K .
erne
QOutco Sample Number Diff. at Diff. at 4 DID?
PSM DID® R-
me  Groups of Cont Treat baseline Cont Treat Follow-up
Variab Gend Observati rol ed , tval rol ed 5 t-val , t-val squa Coef. t-val
ge Coef. Coef. 3
les er ons ue ue ue re ue
-0.0 0.05 0.08 0.07
50- 435 0.900 0.870 " -0.34 0.911 0.964 3 1.06 0.82 0.09 3 0.79
50- 0.01 0.03 0.01 0.01
Male 1223 2.400 2.419 0.42 2.396 2.429 0.94 0.23 0.14 0.26
65 9 2 6
-0.0 -0.0 -0.0 -0.0
65+ 1399  1.153 1.151 -0.03 1.208 1.180 -0.69 -0.43 0.05 -0.72
02 28 27 38
Work
0.20 ** 0.07 -0.1 * -
50- 1510  0.531 0.732 L 5.44 0.508 0.579 *1.93 30 *-2.43 0.03 *-1.76
Femal 50- 0.08 ** 0.07 ** -0.0 0.00
5468  1.937 2.020 2.74 1.973 2.052 3.84 -0.11 0.06 0.07
e 65 3 0% 9 * 04 2
0.02 0.02 -0.0 -
65+ 4331  1.233 1.262 9 0.94 1.290 1.314 1.29 05 -0.13 0.06 -0.51

" Means and standard errors are estimated by linear regression.

2 Clustered robust standard estimation.
? Inference: *** p < 0.01, ** p <0.05, * p <0.1.

* PSM DID: Covariates for PSM are owning a house (or not), belonging to a three-generation family (or not), and
number of household members. Added covariates for further DID are: age, married (or not), regularly visiting
hospitals regularly (or not), self-rated health status, and survey years.

> DID: Covariates are owning a house (or not), belonging to a three-generation family (or not), number of household
members, age, married (or not), visiting hospital regularly (or not), self-rated health status, and survey years.




$4. Willingness to Find Jobs of Non-working Family Caregivers — MLR as of 2006 '7

Full-time Jobs Part-time Jobs Other-type Jobs
OR** cr’ OR ™ cr’ OR** cr’

50- 3.023 [0.47,19.62] 2.991 [0.43,20.96] 2.850 [0.40,20.17]

male  50-65 1.439 [0.70,2.95] 1.807  * [1.00,3.27] 1.906 [0.78,4.69]
65+ 2.290 [0.50,10.39] 1.651  **  [1.06,2.56] 1.225 [0.62,2.43]

50- 0.682 [0.29,1.60] 1.224 [0.67,2.23] 2,772 ¥ [1.09,7.04]

female 50-65 0.762 [0.35,1.65] 1.620 ***  [1.24,2.13] 1.365 [0.70,2.67]
65+ 2.160 [0.60,7.74] 0.967 [0.66,1.41] 1.657 *  [0.94,2.91]

"The regressions are controls for gender, age, age squared, marital statuses, family structure, lifestyle value,
subjective symptoms, hospital visiting, and levels of saving and loan.

” Clustered Robust Std. Estimation

* OR: odds ratio; CI: confidence interval

* Inference: *** p<0.01; ** p<0.05; * p<0.1

1 : Number of Family Caregivers by Gender and Age Groups
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Source: Ministry of Health, Labour and Welfare, Comprehensive Survey of Living Conditions, 1986-2013
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This study aims to show trends in inter-prefecture migration in Japan from year 1991 to 2011;
and investigate reasons of migration for Japanese teenage, middle aged, and elderly, respectively.
Using nationally representative repeated cross-sectional data, the National Survey on Migration
(N O BEFRE(ESESRE - A D RBEMFZERT)), from 1991 to the latest 2011, we first show
trends in migrations. Specifically, we stratify inter-prefecture migration into three types: the U-type
migration, the I-type migration, and no migration.

We denote U-type migration for a respondent who currently lives in the prefecture of his/her
birthplace, and has an experience of out-migration to other prefectures. Put another way, a
respondent migrates U-type if he/she has moved from his/her prefecture of birthplace to other
prefectures but returned back. No migration is defined for a respondent who is living in the
prefecture of his/her birthplace and has never been out of this prefecture. [-type migration,
correspondingly, represents a respondent migrating from his/her birthplace to another prefecture,
say prefecture i, and currently lives in this prefecture i.

We confirm that people migrating in different type follow different reasons, in particular U-type
migrants are more likely to come back to their hometown for work or co-residence with family
members. These reasons indicate that policy on promotion of employment, health care services,
and long-term care services ought to be strengthened in these destination prefectures of U-type
migration. This finding reveals a hint for policy makers in lower GDP prefectures who have been

dedicated to attract immigrants to solve the severe depopulation issue.

A WFREH migration, and no migration (Figure 1).
This study aims to show trends in inter-

prefecture migration in Japan from year B. #f3EH1E

1991 to 2011; and investigate reasons of We denote U-type migration for a
migration for Japanese teenage, middle respondent who currently lives in the
aged, and elderly, respectively. Using nation prefecture of his/her birthplace, and has an
-ally representative repeated cross-sectional experience of out-migration to other
data, the National Survey on Migration, prefectures. An experience of out-migration
from 1991 to the latest 2011, we first means that the respondent has been move out
show trends in migrations. Specifically, we from his/her birthplace at least once at the
stratify inter-prefecture migration into three following time: junior high school
types: the U-type migration, the I-type graduation, high  school  graduation,



university/college graduation, finding the
first job, before his/her marriage, after
his/her marriage, five years ago, one year
ago, and before the latest migration to the
current residence.

Put another way, a respondent migrates U-
type if he/she has moved from his/her
prefecture of birthplace to other prefectures
but returned back. No migration is defined
for a respondent who is living in the
prefecture of his/her birthplace and has never
been out of this prefecture. I-type migration,
correspondingly, represents a respondent
migrating from his/her birthplace to another
prefecture, say prefecture i, and currently
lives in this prefecture i. Figure 2 also
intuitively illustrates the abovementioned
three-type migrations.

To investigate trend of the three-type inter-
prefecture migrations, we categorize the 47
prefectures in Japan into 5 groups with
respect to the ranking of prefecture-level
GDP. We derive average prefecture-level
GDP giving equal weight to each survey year
as equation (1) shows,

GDP;,
p(GDP;) = Zym =

i GDP;,, GDPj

ZyZZGDPi'y YiGDPyy (1)
where
i=1,2.47;y=

1991, 1996, 2001, 2006, 2011. The GDP
ranking is reported in Table 1.

We track inter-prefecture migration trend
regarding prefecture-level GDP by age groups

(i.e. respondents who are teenage, middle aged,

and elderly) and migration types in Figure 3.
Three panels “Aged 15-30”, Aged “30-657,
“Aged 65+ represent respondents in each age
groups, respectively; within each age group,
“I-type (from)”, “I-type (to)” and “U-type” is
for birthplace of I-type migrants, current
residence of I-type migrants, and birthplace
(current residence) of U-type migrants.

C. WHoERER

We find that I-type migration takes a
pattern such as move outward from
prefectures with lower GDP level inward to
those with top-10-level GDP, regardless of
age; and I-type migration tends to be cooling
off with year. On the contrary, U-type
migration gets popularized with years (in
particular for teenagers) and frequently
happen in comparatively lower GDP
prefectures. Regarding migrations in each
age groups, Japanese teenagers show
considerably lower rates of outward
migration from their birthplace (i.e. I-type
migration), compared to middle aged and
elderly Japanese. In the latter two cohorts,
middle aged respondents are more likely to
experience I-type migration than the elderly.
After review trends in inter-prefecture
migration during last two decades, we
further investigate reasons for respondents to
migrate. We categorize reason for the latest
migration to current residence as Table 2
illustrates.

In total six reasons for migration are
defined, which are “Work”, “Marriage”,
“House”, “Family”, “Education”, “Others”.
We implement ANOVA method to analyze
whether the reasons are statistically
significant different among migration types,
ages, and migration types (Table 3).

All  investigations are  separately



implemented by reason and gender. We
recognize that work-related issues are more
likely to be the reason for people to migrate
U-type (i.e. come back to their birthplace)
than for those migrate I-type, regardless of
gender. Concretely, men and women who
migrate U-type are 7% more likely to move
for work-related issues. Similarly, living with
parents or children, i.e. “Family”, is also a
reason attract migrants come back to their
hometown.

For I-type migrants, on the other hands,
reasons such as “Marriage”, “House”, and
“Education”, are statistically stronger than
for U-type ones. Specifically, women
migrating for marriage related issues are 8%
more likely to migrate I-type compared to U-

type.

D. % -E. @

We confirm that people migrating in
different type follow different reasons, in
particular U-type migrants are more likely to
come back to their hometown for work or
co-residence with family members. These
reasons indicate that policy on promotion of
employment, health care services, and long-
term care services ought to be strengthened
in these destination prefectures of U-type
migration. This finding reveals a hint for
policy makers in lower GDP prefectures who
have been dedicated to attract immigrants to
solve the severe depopulation issue.

F. #Fzessk
1. B3R
BRI .
2. FERER
BRIZEEL.

G. A PEHEDOHE - BRI (TEZ

atr)

1. ¥
HBelo L.

2. EHFEBE
MR,

3. T
Bz .



(1) Prefc. of Birth (B) = Prefc. of Current Residence (CR)

have been out of Prefc. CR so far have been in Prefc. CR

U-type Migration No Migration

(2) Prefc. of Birth = Prefc. of Current Residence

v

I-type Migration

Figure 1 U-type migration, I-type migration, and No migration

Prefc B
Prefc. CR/B Prefc CR/B ‘

U-type Migration No Migration I-type Migration

Figure 2 Trace of three-type Migrations




Table 1 Prefecture-level GDP Ranking

Group 1 Group 2 Group 3 Group 4 Group 5
01 Tokyo 11  Hiroshima 21 Gifu 31 Aomori 41 Fukui
02 Osaka 12 Ibaraki 22 Mie 32 Nagasaki 42 Yamanashi
03 Aichi 13 Kyoto 23 Shiga 33 Oita 43  Saga
04 Kanagawa 14 Niigata 24 Yamaguchi 34 Yamagata 44 Tokushima
05 Saitama 15 Miyagi 25 Kumamoto 35 Kagawa 45 Shimane
06 Hyogo 16 Nagano 26 Kagoshima 36 Akita 46 Kochi
07 Hokkaido 17 Tochigi 27 Ehime 37 Nara 47 Tottori
08 Chiba 18 Gumma 28 Toyama 38 Okinawa
09 Fukuoka 19 Fukushima 29 Ishikawa 39 Wakayama
10 Shizuoka 20 Okayama 30 Iwate 40 Miyazaki

{from)

I-type iﬁl‘type (to)% U-type

Aged 15-30

I-type
{from)

Aged 30-65

0-0.15 ®0.15-0.3 ®B0.3-0.45 ®0.45-0.6

Itype | itype (to)g U-type
{from} | ! ;

Aged 65+

Figure 3 Trends m Inter-Prefecture Migration: by Age and Migration Types




Table 2 Reason for the Latest Migration to Current Residence

Aggregated Reasons Detailed Choices

1 Work Employment, job change, relocation, family business inheritance
2 Marriage Marriage or divorce

3 House House-related issues

4 Family Live with parents or children

5 Education

6 Others

Education

Other reasons




Table 3. Reasons for the Latest Migration to Current Residence - ANOVA

Work

Marriage

House

Family

Education

Men Women
Coef. t/F-value P>t Coef. t/F-value P>t
U-type 0.07 2.82 Hokk 0.07 4.23 HoAk
ANOVA 14.58 Hk 39.65 * ok
U-type & 30-40 -0.07 -1.93 * -0.02 -0.74
U-type & 40-65 -0.03 -0.96 -0.03 -1.63
U-type & 65+ 0.01 0.23 -0.03 -1.26
ANOVA 1.74 0.98
U-type 0.00 -0.26 -0.08 -3.71 Hokk
ANOVA 21.70 Hokk 129.02  kEx*
U-type & 30-40 -0.05 -2.75 Hokk -0.07 -2.24 ok
U-type & 40-65 -0.02 -1.56 -0.06 -2.33 **
U-type & 65+ -0.03 -1.55 -0.02 -0.60
ANOVA 2.58 * 2.64 *
U-type -0.01 -0.47 -0.02 -1.37
ANOVA 129.32 k% 22.55 *
U-type & 30-40 -0.03 -1.35 0.00 -0.02
U-type & 40-65 -0.13 -6.58 ok -0.02 -1.08
U-type & 65+ -0.19 -7.05 ook -0.04 -1.55
ANOVA 25.24 Ak 1.16
U-type 0.05 4.25 ok 0.05 4.05 ok ok
ANOVA 133.57  k®* 70.29 Hkk
U-type & 30-40 0.06 3.24 Hkk 0.05 2.64 Hkk
U-type & 40-65 0.07 4.77 oAk 0.02 1.52
U-type & 65+ -0.05 -2.70 ok -0.07 -3.93 HkE
ANOVA 21.27 *okok 16.18 Hkk
U-type -0.10 -9.26 ok -0.08 -7.53 HokE
ANOVA 0.98 6.66 *A
U-type & 30-40 0.12 7.43 ok 0.10 6.65 Hokk
U-type & 40-65 0.12 9.14 ok 0.09 7.10 Hokk
U-type & 65+ 0.12 6.58 ok 0.07 4.79 ok
ANOVA 31.16 *okk 20.11 ok
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