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Motivation

Population aging raises inequality as within inequality rises
by age (Deaton and Paxson, 1994, 1997)

High income lowers the percentage of extended family
(Costa, 1997)

— This may in turn increase inequality, but rarely tested due
to availability of data.
Kim and Lee (2025)

— Using the National Transfer Accounts (NTA) data of S.
Korea which measures familial transfers comprehensively,
they show that rapidly declining extended households can
be more harmful than population aging in increasing
inequality.

Remaining question: does population aging also contributes to
the declining extended households (in Korea or elsewhere).

— Never been modeled nor tested.
O



1. Modeling ‘Kinship” Structure
(Basic set up: Mason and Lee 2004)

* Only two generations: workers (w) and pensioners (p).
* The mortality of parents and offspring are independent
* No migration: only f (fertility rate) and s (survival rate).

 a: the proportion of pensioners who belong to a multi-
generation family

e [3:the proportion of workers who belong to a multi-
generation family

- Then, the population and the kinship structure is function of

s La,p



Also assume two-sex

* Introduce a two-sex pensioners: ¢ is correlation of survival
between husband and wife
e F=5+5(1—-5)(1—¢)
c L=1+1-251-¢)
y __0B/ds _ 1+(1-25)(1-¢)
8= "g/s = 1) 1-9)
* If0 < ¢ < 1, then an increase In the survival rate leads to an

Increase in the proportion of workers with surviving parents
(0B/0s = 0)and 0 <np <1
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D: the dependency ratio of total population (s/f)
DE: the dependency ratio of multi-generation families (D = E = ED)

mi W), the share of pensioners (workers) in multi-generation families.

mE = m¥+m p as+¢f the share of people in multi-generation

families.



Comparative Statics (1)

Define a’' =0da/ds, B'=0F/0s, a''=0a/df, B"'= 0B/0f, Ny = g—ji, Ng=
9B s
ds

« Effects of population aging (sT, /1) on multi-generation family
omy _ (a=B)f+ar(s+f)s+Br(s+f)f

ds - (s+f)? (>0)
F —(a— I
e
F _
4t
6:]31‘: = -2z (1-ng) (<0)

Conclusion 1. Population aging is more likely to increase the share of
pensioners or workers as well as dependency ratio in extended households.




2. Modeling Inequality

V (Y): the variance in per adult household income for the population

E(Y): is the mean income per adult
uy:the proportion of the adult population belonging to the family cohort of age k

CV Is the coefficient of variation

at+g at+g

V) = ) w V) + ) u AEW) - EG)Y?
k=a k=a
a+g
EW) = ) weE (%)
k=a
V)
CV = E(Y)

E(Y) = mYE(YY) + mhE(YD)



After thorough calculation,

V(Y = waV(TY) + woV (YP) + wsCov(Y, YP) + we{E(¥) — E(YP))

wy; = m¥ —m¥YmPmfE
wy, = mP — m¥mimE
ws = 2m¥mEmE

wy, = m¥mP — m¥mEmE

Hence, V (Y;), is determined, in part, as a weighted average of
1) The variances of the incomes of the family members, V(¥") and V(¥}?)

2) The covariance between their incomes, C (Y, Y})

3) The differences in the average incomes of workers and parents,
2
{EM) — E(Y¢)}



Comparative Statics (2)

Define R=V(Y)/V(Y) and p as the correlation between the income of parents and
workers,

oV (Vi)

So= V(D) v + (1 - 2m)){EW) - E())

W) — WP [(zpﬁ —1-R)VW) —{E(MW) — E(Yzf)}zl =0

omEk

(v~ 20VR—1—-R= —(P—\/ﬁ)z_(l_pz) =0)

200 = (1-2m)f [(20VR -1 - RV — (B0 — ()Y ] < 0

14
amx

as long as mfz < 0.5, which is always true.

Conclusion 2. The share of increase in pensioners or workers in extended e
households unambiguously decrease inequality. O




3. Empirical Analysis

* Data: 7 years of micro level National Transfer Accounts (NTA) data (2010-2016)

— Combine NTA with Korea’s Household Income and Expenditure Survey (HIES) using age
information of household members in the HIES and the information in the NTA to construct
National Inclusion Accounts (NIA).

-_MMMM

210 0.669 0.582 0.119 2.915
D,f 210 0.935 0.356 0.135 2.473

mi 210 0.227 0.093 0.120 0.462

m& 210 0.465 0.103 0.119 0.712
Cohort 210 1972.5 8.905 1955 1990
In labwork 210 14.446 0.214 13.736 14.833
Incrat 210 0.309 0.381 0.000 1.489
Sexratio 210 0.399 0.069 0.128 0.539

Some controls: Cohort indicates the cohort effect; In labwork indicates the natural log of workers’ average earnings;

Incrat represents the earnings of pensioners relative to workers; Sexratio indicates the sex ratio of the pensioner
generation.
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Results for proportion living in multi-generation households

(Inmy)

-y 2 | @3 | (@
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Results for dependency ratio in multi-generation

| Variable | (@ | (2 | (3 | (49
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Some calculation: make sense

dlnmkE
T 4 (B1+B3) +2(B +By)Ins = 2B, Inf
= —2.713+0.174Ins + 0.336In f
@hm: 28,1ns + 28, 1
alnf . ﬁl ﬁz ns :82 nf
= —0.366 + 0.336Ins — 0.336In f
d1InDf
ns (B1+B3) +2(B, + Bs)Ins — 2B, Inf
= 5.529 - 0.570Ins — 0.2921In f
OInDy _ 28,1ns + 2B, 1
alnf - ﬁl ﬁz ns ,82 nf

= —0.939 - 0.292Ins + 0.2921In f



Effect of living arrangements and population aging on income

inequality (V: dependent)
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4. Summary

Population aging could have had led to a greater increase in
the proportion living in extended households

Improvements in survival have a weaker effect than fertility
decline on the proportion living in extended households.

A rise in the earnings of pensioners relative to workers has
no discernible effect on the proportion of family members
living in extended households

An increase in the proportion of the family cohort living in
extended households reduces the variance in income. An
increase in the proportion of pensioners in extended
households reduces the variance in income

Main limitation: the model implicitly assumes that income
does not play a role in forming extended household. We
tried, but wasn’t an easy job.



