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Abstract

A Study in the Impact of Change in the Demographic

Structure on the Stock Market

Hyoung-Seok Bae
Dept. of Business Administration

The Graduate School of Jeju National University

This study was designed for the purpose of investigating the impact of
changes in demographic structure on the stock market amid the intensifying
aging of populations in countries around the world. Recently, advanced
countries are undergoing demographic changes centered on aging, which is
emerging as an intractable problem in social structures. The aging of
populations has rapidly increased with a time lag since the early 2000s,
centering on major OECD member countries including Korea. This
phenomenon is not expected to be temporary, but rather it may intensify and
impact various areas across the entire fabric of society.

In particular, the motivation for this study to focus on demographic change
1s in line with the special situation on the Korean population curve. From a
demographic point of view, Korea is one of the youngest among OECD
countries, but its low fertility rate is resulting in it becoming one of the
fastest aging countries. It is evaluated as a country whose life expectancy is
rapidly changing due to the rapid development of its social safety net. The
rapid pace of aging of the population is expected to have a ripple effect not
only on the real economy but also on the financial market. In other words, it

will be possible to accelerate the withdrawal of household or individual



holdings. An accelerated withdrawal of assets can have a significant impact
on long—-term stability by impacting the demand base of the financial market,
such as supply and demand. Of course, not only Korea but also major OECD
member countries either already have an aging population or are the process
of developing one. Considering that major advanced countries, including
Korea, account for a high proportion of the global economy, the impact on
global financial markets and the investment environment is significant. Paying
attention to this point, it is judged that it is an important process, both
theoretically and practically, to examine how this affects the stock markets of
OECD countries, including Korea, amid rapidly changing demographic
structures.

From the demand point of the stock market, the issue of an aging
population is an important variable that affects the demand base. While most
OECD member countries are aging, the elderly population is increasing and
the absolute population is decreasing. This is accompanied by a decrease in
the working—age population, indicating that we are in a period of demographic
transition. According to the life cycle hypothesis, households or individuals
prepare for unequal income and consumption smoothing in order to maintain a
certain level of consumption. In the same vein, according to the portfolio
composition theory by life cycle, this causes changes in the composition of
holdings and risk aversion toward investment assets, which act as major
factors in the composition of assets during the life cycle. As suggested by
these hypotheses and theories, a decrease in demand for assets due to a
decrease in population leads to a decrease in prices. In particular, it is
expected that the demand base will decline and the price will not be
supported due to an insufficient absolute population as baby boomers
transition to the elderly generation. Ultimately, it can be said that the
continuous increase in the elderly population, along with the decrease in the

size of the support group that can purchase risky assets, has entered the



process of negatively affecting the stock market. However, with the
development of a social safety net, as the quality of household or individual
life improved, the gap between social life expectancy and life expectancy
widened. This can lead to a preliminary incentive to increase the holding
period for risky assets and act as a factor that can delay the withdrawal
time. In addition, free capital movement in an open economy without barriers
between countries may be a factor that can mitigate or exacerbate the aging
of the population.

In this study, taking into consideration the complex and organic situation as
described above, the purpose of this study was to investigate the relationship
between the effects of demographic changes on the stock market. For
empirical analysis, a research model was designed based on the life cycle
hypothesis and the life cycle portfolio construction theory. An empirical
analysis was conducted on the impact of an aging population on the stock
market from a demand perspective. To this end, first, a multi-factor model of
Chen, Roll & Ross (1986) was used to select a population structure variable
that can reflect aging—-centered demographic change as a key variable, and to
determine the impact of actual demographic change. The economic variables
based on the multi—factor model were set as control variables. In addition, we
tried to examine the influence relationship with greater precision and depth by
considering factors that could weaken or intensify the effects of population
aging. Through this process, as implied by the asset price meltdown
hypothesis, we tried to derive meaningful results by examining whether it
results in abrupt stock market fluctuations.

To this end, this study first controlled the quantitative issues suggested in
previous studies and theoretically guided and verified the impact relationship
using an appropriate method. Second, economic variables were used as control
variables to examine the effects of actual demographic changes on the stock

market. Third, as discussed above, the extension of life expectancy may act



as a preliminary motivational incentive to offset the aging of the population.
Therefore, the effect of these offsetting factors was considered and analyzed
in a complex manner. Fourth, capital movement between countries was
considered by replacing the unrealistic closed economy assumption with an
open economy. Due to its volatility, capital movement between countries can
weaken or strengthen the impact of an aging population. Therefore, we tried
to determine the nature of its effect. Finally, we tried to forecast the stock
price index by using future population projection data solely for Korea, which
1s part of a unique demographic structure.

To achieve the purpose of this study, the target of analysis was set as 31
OECD member countries where time series data could be accumulated. The
target period was set as 39 years, from 1980 to 2019. The dependent variable
was set as a stock index for each country, and the aging index and the
middle-aged index applied mutatis mutandis were input as variables that can
capture changes in population structure centered on aging. In addition, in
order to understand the impact relationship and the level of explanation due
to the actual demographic change, based on the theoretical discussion, the
inflation rate, long-term government bond yield and real effective exchange
rate, net inflow of portfolio stocks, and housing price index were analyzed as
control variables.

As a result of analyzing the data, it was found that the aging index, one of
the demographic variables, has a negative effect on the stock market. On the
other hand, the middle age index was confirmed as a factor that secured
statistical significance and had a positive effect in some models. Based on the
portfolio composition theory by life cycle, the higher the age group, the
greater the risk aversion tendency, which can lead to asset withdrawal. In
addition, although the middle-aged generation, as a major consumer group,
acts as a force supporting prices, it was found that a decline in prices cannot

be stopped because the elderly population cannot mitigate the entire asset
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withdrawal due to a lack of absolute population. By inputting control
variables, the explanatory power of actual demographic variables was found
to be about 10%. However, based on this level of explanation, it was found
that the risk of asset price collapse due to demographic change is limited.
Next, we looked at how the population responds to aging through the
interaction between demographic variables and life expectancy, and between
portfolio stock inflows. First, the effect of extending life expectancy appears
to be limited to offset the aging of the population. It was found to have a
positive effect on the stock market, but statistical significance could not be
confirmed. Even when capital movement was considered, only some models
secured statistical significance and the volatility of capital movement between
countries had a negative impact on the stock market. However, it is
noteworthy that the influence of the aging index decreases slightly due to
capital movement. Lastly, as a result of forecasting the stock market in
Korea using future population projections, it is expected that the aging
population will face a shock to the stock market due to the steep slope
among OECD member countries. In particular, as the baby boom generation
1s incorporated into the elderly population and the absolute population of
subsequent generations proves insufficient, if the asset price is not supported,
the impact on the stock market is expected to be greater than that of other
countries.

The theoretical implications that can be suggested based on the analysis
process and results of this study are as follows. First, a research model is
induced to minimize quantitative analysis issues from a methodological point
of view. Through a structured research model based on a theoretical model,
the influence relationship on the stock market was verified. Second, subjective
intervention on variables was excluded and standardized variables were used.
The possibility of the progress level of aging itself as a threat factor was

also assessed. Third, there is a risk of asset prices collapse due to an aging



population. In order to more precisely examine the risks posed by aging, the
influence relationship of demographic variables was identified, and the
meaning was derived by taking into consideration and controlling for the
economic environments between countries. Lastly, along with the effect of
extending life expectancy, the economic effects of the relaxation of various
financial regulations were considered in a complex way. It can be inferred
that the aging of the population will not only be a temporary social
phenomenon but will affect the entire economy. In other words, this means
the expansion of the research area in terms of finance.

In practice, from a mid-to long-term perspective it is expected that it is
possible to offer a response strategy to prepare for aging populations. First,
the possibility of withdrawal of risky assets exists due to the aging of the
population and this is expected to lead to structural changes in the financial
market. In order to respond to such structural changes, it will be necessary
to create a stable demand base in the financial environment. Second,
population aging 1is highly likely to continue, rather than being just a
temporary phenomenon. Therefore, it is important to find policy alternatives
for the stabilization of the economic infrastructure, along with national
population policies to alleviate the impact of aging.

Despite the aforementioned academic factors and practical implications, this
study has the following limitations. First, this study considers economic
aspects with a focus on demographic variables. However, since demographic
change 1s a social phenomenon that appears as a complex result of several
fields, it 1s necessary to approach this while taking these dynamics into
consideration. Second, the impact of demographic changes is limited to stock
markets. It 1s expected that more detailed research will be possible if the
subject can be expanded to bond markets and indirect investment markets in
the future. Finally, due to the limitations of data collection, it was not

possible to consider various market economic environments. In the future, it
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1s judged that in—depth research from various perspectives will be possible if

diverse, objective and reliable national data are collected.

Key words: OECD, demographic change, population aging, aging index, life

cycle hypothesis, asset price meltdown hypothesis, panel
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Population by age bracket with UN projections, Less developed regions,

1950 to 2100
Historical population estimates (from 1950 to 2015), and projections through to 2100 based on UN medium fertility scenarios.
This is shown for various age brackets and total population.
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GEle] Ak skl Bastal = 7RI HQdol il iRk

o
& 4%, AAHE Frol wE AW A9 Fele FA T Aol =, A

st4 odgF @9l 7o #I o]BH ZAEZ nHdd Ao E 5 YrH(Ando &
Modigliani, 1963). o] %+ o]t A2k Ad) 2Ag g, of @ ARLow ool
AEAE AojF71d TEZL S FAo|E2S T dMsta v 34
E2g BEURE 3 =354 A2 AFT R e SolAdn 3 84 HAAA
Aaa 2 Adde] =4
(Siegel, 2005).
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1. doiFrdg ZEZe2 FYOo[E

AofjF7]e] wE A A (asset portfolio)d] WEE =98 £ Qe A=
Ao wek g st HEE gttt o vk A o] EoldfE 913
st As o= o]z} B, 1l dis] 3 yste AEgdS R 1
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2017; Demery & Duck, 2003). ¥ off =
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A B A ARHT FE A AR Ao dTE YR
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Erze ) Bye Aol vk: © 2% i, Fwealth)o] FE 9

d3l9 o] #AA 7]ZEFH(Merton, 1969; Samuelson, 1969; Stiglitz, 1969;

719 AT HA TEZZQ AY9S H8 ¥ UHA AAlE Zra g

AA, ojw gk vpEH]E(friction cost)®= EASHA Fe= A FolH. =4, 5§

Ao 7 EE S E A5 o]99 =F A5 (labor income)e EAEHA e
AR, NEAAE FdES A 7 A4 5HA4Q YR E(independently and
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F83%4Z 72 CRRA(constant relative risk aversion) @ E|E @},
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DARA (decreasing absolute risk aversion), & 933y Al3Fo] Ay oz vt}
3 FASC a8 983y o] Fo Zie 37 1A= IRRA(increasing
relative risk aversion)®]oF $ttha F=stt}. ¥bH ) Stiglitz(1969)= 7119 $1&
A (risk-taking) JAE SAsH7] 918 Bfgakrtel did 5814, 5 WsA
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o] & onH AFolEd "G welo] vk Davies(1981) & to] A
+ Ando & Modigliani(1963)e] AofF7|7Fd & +=2]d A= A9 HLsio)
ase ostd, AejFr] 1 28 SustE A& A5 A8 Evds HEs)
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I An ] zpol 2 i AlEkE m g An]o] gk ou]F et Blolth Wk T
A2F 7RI AR S AF=(flow)el 3 2A8E F Utk F, AF FAA
= a8 At dE g8 (stock) = WEAGTHE Aol th(Davies, 1981; Samuelson,
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1989; Poterba, 2001; AR, 2017). A S a5 EAE A
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A= wpER S-S 18 FRtel gloh ebE g §54S Al iquidity
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A, ARAE Al A9 B el 523 BARe]l ARFL e 2
2 vdddolet & 4 At (Bodie et al, 1992; Bakshi & Chen, 1994). €13 el

s AR AlFEel disl bz olojof sk, o]& sk Ao HE &
AARl HEd F vk 53] A AddddAlE S TS AT vdas
5ol T asolth AFo] FoldyH

2 A3 dAAE(human capita)®] 7HA % &2td 4 Ak 1E
A AR Bfre S wAsit et AR TR 7E A

Brhe Be AVl wad Jbsdel o Atkn Busta Uk webd A

7 Eold &2 fdAite wFS A2aAYE AL HAH Ak FAHLALE
H &= Zolth(Bakshi & Chen, 1994; Davis & Li, 2003; 332 A4, 2005 #
29 - o] F 3}, 2006).
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2@ AVNE B ABNE ATl AGAN UF L2 ol AFA
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el B MFE AL F Ak W, duFo] Fopas
3}

AAALe v HAARD HAE Q3T & AkHTE - FAE, 2005 A
T, 2017, A1 9, 2017).
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gttt F3s o (Poterba, 1994; Deaton & Paxson, 1997). &, &5 % &25%4%
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AAZ 19909 w= drte] FAAG FAVMES AA 4 T 7P 2 |
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Ak AR FF JbeAdel EAgT FAs AT B e, A HlFo] 7
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T #A2 Fl2 Kao(1999)9F Westerlund(2005)2] A4 HH& 28319
th Kao(1999)= 71+ & @AY =4 55 HAAst7] 918 25 ol sl o
A 71275 e vy, =08, Tz, Te, S 2ol ARt HFgn aga

A% gkeks AT sl A AR B Z, ¢,

Jise
S
o
X &
rlr
ok
a
Mz
r o)

&
-

HAZAE AFE dAdsts Aot e, = vy, =0z, +72, e, OLS
WAE e QSR ¢, =pe;, v, ZFE B p=1011 ¢, = UL

AAE R Fddsta Joi(FIA - HIA A 201920 3HH Westerlund(2005) =

19) 12 A ¥-(integration order of one)< ]
20) Kao(1999)7F Aletel= #4% A2 DF(Dickey-Fuller) 7373 ADF(augmented Dickey—-Fulle)”}

~ ~2
N 3\/5%
67:”’” Vi T(p—1)+

, Modified DF t= ——— ADF&A %

2 ALFE R4 HE4(2019), FFAEA STATA, p. 105)

_58_



Foll 4

°©

A

-

s

A7} ket

B+
e O R B = e A

Yit

S <
.s}
o T o2 NN ~
> X © & < 7 ot m W T
X X = iy & o
T I : T — BoOAE B
oy _ W R o oy —
- of =
e i/ S . Y o I X el ~ o —
5 F gt EToe ta For z
+ e ) w3 B B T om o= B ,
) ﬂ@%@gzﬂw ;mﬂwmmg1 =
LE = B2 O T 4 B OH ¥ 2 = ° ™
& = - Mo o 10_.o &z ol w 0 U(ﬁ M S ® O~ e
_ 7T % T &R o 70 =w 2T N F o R
I Ew_u ™ ~ oy KO AT + 0% X Ho
LR & o T~ wjr oy T X = = N el
o s oo Sy S § s BN =
S N R + B TOW R e
sl A N RO E:l ) . Et 3 = ,WE o D‘.ﬁ ‘Ul - = &
o B g © - = of ¥ w3y T o I T 3
DT & o oz S gy XM g L0
D ) i L 5o N A
N WO o T o= 2 2o " A o :
N o g X L B o T BN 03 ol
%,uﬁxizowommle%+ _bga,%@&1£ :
Z o v e A G S s xS = 7 ° &
CHESE- I ®» E R P g o = 50 T )
v T T R o c% = ° W N wmo m Mv { m Oy oﬁ e g I
%ﬂo%@ﬂmmﬂff I T T
~o ,Hl ~o E:v T Q @) 7 w.Aro © o —~ WA| D ‘W ®
AN = s 2 Hoox S = W& W O N 5
* i aiez PiET A gETendires
. 0 N ! iy N’ _ = — ol -
sE N o % ) - el
e R I LS A i 5
o R £ = Y S = R | i mﬁ e
RO o - L O] =< 8 = £ W T o A
T om o B B oS w © o = = LTI LoE ) 2
o o = N Ay = xR 0| I ) + B
LTI 2w o5 < R .o B T T .
wO T, o R 1@ X B e B I wm ~ | o| A
o 2 e S g oo% o= < R 3
W= o = B 3 g X B Wg = F TS =
xT =~ P T oy < = T - ® ® N =< % s ®m 3
B o] I s
. N £ R TR £
) - E o oB B = X o 5
E ™ T 2 B 5 oS = d 5
SO ) o ) N 4,_ G z
I & =
N i Z
[aN}

Y]

=
=]

e

p

L

A, R,

-

A
Al

1

By T Vi%i4 +Ez’.t9]

Yit

L

it
- B4 -

ok

[e)

=

e

Fx} A H

Z
g



gl
e
o
ze]
ToR
&

"o

e

% OLS(pooled OLS) 7F¢]

%L

3l WA nA TR}

_CH

it

all, p,=0°]2}H

S

N B

I
T

3l =09 7

9

pA

gk H c BE 9d JRA ol o

3f oF

9

—
fite)

ol

-

—_—

)
N
el

N

A o

°

i 47

ass

=

(e

k<]

=

=

3 oF

9

g

FA L F-test
S Sl

}

o
pul

vze]
ol
70
TR
o

m_wo

o

m_wo

7ol

el
A

o

=

a

g&

A 2 (efficient

2=
0’0l 757A

0
yul

f oF

Breusch-Pagan®] LM(lagrangian multiplier)

3]

[e)

shul, A7) Aw BAY BA 9B B

S

estimator) & 7] ¢
7} §lojok

- R EE

G€

2

Bl

<
RN

e

o
7A

—_—

0
X

e

.
1o

o
el

X2

]

b (atp)e 144

[e]

1270 wrep ekt g, , = (a+p)+ 0, +e,NA T

o
1l

P

2]

Aol e}

B

=

-
ad
W
o

)

i
B
il

o
ol

&+

T

iui
Y

[e)
TS

o

)

at7] #

S

27

=

=

Al

HA =

°

2]
2

7

[e)

g th(Wel 2] HH A 2012). ©]

I+

Hy: cov(w ;) =070tk F15-7H4

ol e} 2

=
A (Hausman test)

]_

S

i

‘_Ir‘_yl
LOL

T

bl

°

g

=
T

=

=

a5 A

_55_



Ao ASEA Zad Ane £y 2 EAWAY 7132 1980d 5
& 79t 7] 7-(Organization
for Economic Cooperation and Development, ©]3} OECD) 3= % A59]
ol 7heet 3H=22g o= dtal Atk
OECD 3d=5 thdow A4 olf+= AA, OECD 3ld=52 AAHY
3%, AT gigh dx 58 HAOE sto] giE AXw fFE A
Atk =, kA o7k upel o] It A ETF R AT A F=eA
A7 WHsletes d7 8 AXxEe] 224 FA &5& FE311 U+
Aol mlFo], A7t w43 HAo] Reete AFdAeR ddsid. A4,
OECD+= =A124Q1 AA|7|F-ol tdd A5 F3-Aakstal glo] Atz +3
of i Aol 3t dAHS

2

rr

T TR AASA 224 3|
+ Bloomberg®t OECD E.i1F 7, $-2vet KOSIS =7lsAxXdEH st 7

AsAN=E S T8 s SAMTE 193 AFdads, A7 A5

cﬂ

°E, XEZYL T4 cwddd FEtAAs T AAMAAHETES The
World Bank®] #7lxtg5¢} OECD HilsA, $-guet KOSIS =7sAEZE S

Fal 45l AAD ARE TEHAGG o ARES B ATEAL ©4

& ¢ dES w7 A9 AR FEe] 7S ABFA,
22) Chile, Colombia, Estonia, Israel, Lithuania, Turkey & 67]=< Al A2

23) m7HE F7HAFY A w7k vlart 455 20159S Ve e R AFEH2001d 71, 10009 F7h
A+E &83

= 0 H

24) RA53tE F7HR S g3k A 5S Bloomberg et 328 HAASAAN LY 58 S AEelst
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2) We] 4ol

NE ATANE GRE FAAG BE WIWFE T b £EL us

flo

+ -8 W (surrogate variable) = F7F <] H] & (price earning ratio, PER)¢] 4

F 4248 S (price book value ratio, PBR), ¥l @2} & (dividend yield ratio)

oS AHE3ta JtH(Poterba, 2001; Poterba, 2004; Geanakopolos et al., 2004;

Jamal & Quayes, 2004; Jamal & Quayes, 2016; A AQ ¢, 2013). 4L X7

fdow b Frledrls 58 Wy FEo] JheshAR, w7F sd AR 9
L =2

ool WETh weq B Aol A

@ 4 gode Bue. FhE FA5 Ane JJEHos OECD datas
25 Fhetgon, ded AAEAANLNECOD)T B4 KOSIS, el w

&% H 1(Bloomberg)E &-&3sto] Aol gk A& HFAHS AH AALE AR

71E B2 ATE AT MR Ad 1 FHEFHOLG)S o83ty 44
312 A tH(Geanakopolos et al., 2004; Abel, 2001; Jamal & Quayes, 2016; A7
A 9], 2013, F8A -85, 2017 A9, 2017). olH g FELE dwrFor <l
TE9 Aol FA7F FAHAolmR tF Ate} FHEE VS

Ao A

Ll

it
o
=
L g
g
¥
il
X
o
_0|L
rr
K3
o
0,
2
K
fols
|
M
u
N
ox
o,
_O|L
Y
%

25) A= weh A - AdF, =dF VMR FES 74 e S AUE FAFe] Jernz oF
ko] ol thak AdiE At B &<l MY ratio(middle to Young ratio), =\d%¢
2 H]4-¢l OM ratio(Old to Middle ratio) 5-°] A<
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(Bergantino, 1998; gt=r3j 2017). webA] =7bd FEI7VAA S-S F71 AAS
o At} 5%

AR ol digkel W 3t WA

<E NV-1> ¥5e] 4o

W Mo Ao 23
} . OECD, Bloomberg
¥ F 4 E = FHA 3 ! ;
Ln(SD) = 7P F7EA e i) logEe A g #k Korea Bank, KOSIS
aging index 654 oA 1 F/FAdJAT(0~144) OECD, KOSIS
mature index | 740~ 49A4)) /2 3ATF(0~14A4) OECD, KOSIS
bond- Y 109 W] 7] A g ORCD, The World
Bank
inflation BV E OECD, The World
(2B AE7FA 9] Addid] S3E) Bank
XEZY L T FHAAA FEAS
Ln(P_NetInflow) A7 o ;_']' G0z logs 2 7t The World Bank
Ln(EXCH) ARl el logE A3 @ OELD, The World
Bank
o OECD, The World
Z el A 2= = = = ]_ 4 ’
Ln(RPPI) FE7LAA o el logEs AT # Bank, KOSIS
o OECD, The World
A} O =7r=5 3 2= 7} 316 § X ’
GR=*LE 654 ol AFSHAEY VIS Y P wos gy Bank, KOSIS
654 o)A < H=3 TEZZQ F2 OECD, The World
AP+F_Netlnflow Sl 1+ wE Bank, KOSIS
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ZEATEFS QoFsto] AAsta ATk

@2 overall, between, within® & &% o] Ht F
A ol AANEY. #H5A HolA N2 Hid W JHA

ne Wd IF 4, 283 T ZF fAe] AP s #SHE skt overall

2 AgAoE A=K AAE Yoz 7 xEA o] AAHH, betweenS I

OF 3 54 SAAR AAEY mpA o R withing i 25 W] #5353

E Ao R VxEAES 7 s gt wdd #E5A AAE gtew

3 overall AHEFE 71Fo2 dAste] A A

A #AE ] i Hgolng O AF FolE AHE ot
g 7159l =H3}l A9 (aging index) HIF a2 oF 8092 wl§- =& HO
2 yelykoy 7HE 2o b= ofF 2424 M e Uk oF 00952 =bE

Ax7E 2A EAste Aom YeEt & ATolA Td AdE ovlste W
2 AHod F4U A (mature index)= =83 A FHRTE A7 2 Ao = e
ok Bt 248301, Ak oF 4.026, g2 oF 0549 FAHS K
th g a 7| gy A &¥= oF 33459 Hurah o2 yERRTh

BA
Z g o] A & (inflation) & Hi+ 89% = vrebykar, 2224 g 38 (Ln(EXCH))&

rO

&
Netlnflow))] HiS ok 2162, 871445 (Ln(RPPD)&=
Hit 4039 #Fe 2t Ao w BEAFEQY. nixwo g 654 o]k e v F I}

FEELQ 4 whYoe $EAE BAE oF 8499 I Fel BHHUL
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<HE V-1> 7|28 A%F

Variable Mean Std. Dev. Min Max Obs.

overall 385828]  1.194666| -6515713]  6.488935 N-1089

Ln(SD | between 06219922  1437962|  4.987569 n= 31
within 1.023032|  -4.095395|  7.135568| T-bar= 35.129

overall 0.8089291|  0.3302498|  0.0955314 242407 N=1240

f‘fcilrel)g( between 0.2335407]  0.1624019]  1.225026 n= 31
within 0.2371508| -0.0290533|  2.007972 T= 40

overall 2483394  0.6381987| 05405122 4026202 N=1240

rifég;e between 04458939|  0.9859928|  3.209976 n= 31
within 0.4633863 1.10608| 4203297 T= 40

overall 00892434 05320254 -0.0447811|  12.81401 N=1192

inflation | between 0.1553705|  0.0098765|  0.7668969 n= 31
within 05106027|  -0.682909|  12.13635| T-bar= 384516

overall 4619261 0.1435977]  3.935562 5.22722 N=1154
Ln(EXCH)| between 0.0082847| 4344659  4.904983 n= 31
within 0.1083447|  4183481|  4941498| T-bar- 37.2258

overall 00552828 0.0363962|  -0.00489|  0.224975 N=951

1bond-Y | between 0.0154806|  0.0205200| 00795056 n= 31
within 0.0331021]  -0.016159|  0.208859| T-bar= 30.6774

overall 21620003 2.499212]  0.000000] 2673662 N=1240
Llnn(gggft between 2.167049| 1656517 95.894 n= 31
within 1546183 13.80496|  24.98391 T= 40

overall 405013 1.157460|  -7.823829| 4775201 N=1198
Ln(RPPD | between 05495220 1.693976] 4541919 n= 31
within 1018799|  -5.467674|  7.008383| T-bar= 386452

overall 0.3344631| 02508484 -0.6649618|  1.441215 N=1211

GR*LE | between 0.1575817|  0.076891| 07443013 n= 31
within 0.1987031|  -0.618912 1.29447| T-bar= 39.0645

overall 0.8487797|  0.7432961|  0.000000]  3.018277 N=1240
%E;%ﬂ%(va)) between 0.3157678|  0.2856369|  1.408823 n= 31
within 0.6752172| -05600438| 2458233 T= 40
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S 9l 19909t Fuke] ol 2eiAt Fa WA P 4 BHOR mAathA

ol MAAEL dEA el tg WMsde 34 (hedging)stz] 18 SAAFEFA
A, sdusts FEFE AgAdFeR 1990dd T Fub7bA] ke

= ool =7k & shuelth shARE FApARS] v A F =l 1997d Fd i)
A=l ik s rjFere] AR FEZ oA, FY|oF IMF TAlwE ¢
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e SN/ e |3 RL AR m— RS cm— AUT 1TA s PN e C7E CAN PRT s POL e FRA FIN o HUN
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FA A7 2 For SfEt o= FAA G HE =
FAAE ol A @A =AGA ofstR I e FE o
= AP A skE FQ 226%E 71E5k, ol2uh ‘EEwldo] Aol A
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1990t wl=r FAAGS s8]z Hrhdnh 1919 2=Z A4, 19949 A
9] 8971, 19972k 19981 ofAJokel ejAjo} 99l 7] & RAAA 52 9
7] AFe S5 A 555 HolFd Al7lelth A7) g=de] A&
ool WA a8 A bRl E27E ALY, AR dHem
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o] 71 3 ¥ (secular sideways market) AX| A ®©r} 20083 FEik HER
of7]¥ W] 9% FEld 1 o) & (subprime mortgage loan) AMElE Pl= FAAG F
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A1 (linear correlation)
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Ln(RPPT)
1.0000

03711

P
Inflow)

In(

1.0000
0227

-08143™

1.0000

0.0120

0.2003™
0.0952"

0.63%6™
0347

-0.1818™

2 (correlation analysis)

APx
GR*LE [Ln(P_Net|inflation [n(EXCH) [bond-Y

1.0000
0.0603"

Inflow)

-00167  -0.0330

03P~ -0183™

01209
0.1880™

01745™

021"

1.0000
0.0267
00623
-0123™
0.1075™
04247

index

1.0000
-0.0391
0.0419
0132

0.1130™

0.89%4°

aging |mature

index

1.0000
0.1548™
-0691™

-00241)  0.1209™

01154
02129™

05857

04726™

Ln-SI
“p<.05, Tp<.01

)

Ln_SI
aging
index
mature
index
GR+*LE
AP*Ln(P
NetInflow,
inflation
bond-Y | 0647 -05X%6™
Ln(P_Net
Inflow)
Ln(RPPI)
“p < .10,

Ln(EXCH)
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<3 V-3> E2F 33%4=(Variance Inflation Factors)

Variable VIF 1/VIF
mature index 441 0.226578
aging index 417 0.239881

bond-Y 4.00 0.250163

Ln(RPPD) 3.70 0.270227

inflation 2.14 0.467287

Ln(P_NetInflow) 1.66 0.602254
AP=*Ln(P_NetInflow) 1.62 0.615759

GR*LE 1.25 0.802152

Ln(EXCH) 1.13 0.886455
Mean VIF 2.68

2) Md @9 2 FAE AA

AFEA O oA g Amo] AAE Y ARE AHE et gk 2
A7} thEE OECD #7t5S tidoz g AAYE Aro A= oy EX
=7k A AL =5
<ol UYEUA && F Ak & o =7 dAC diste] A AR W
pel F4 7hsAdel wAZE 2 7 Ak A - =, 2014). o]y g o] A A
(heterogenous panel) A& Ietstr] 93] #id @92 HAS Ay

ad @9l HABS S AFVHEES A0 2ol ZAEH. dd @< A
A2 #d 25 o diste] A3 AA(oint test)ell 7]z gk

5l

A ®EW o welel EASE Aow wEsA dh u

oAM= Eete]l EAeE Wk, A5 =7 2
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= ATl M e wel AAgS s Ao dd doly rxel IPS HAEA
F2 ol &eto] WS IPS @9l A2 AEdelds T8 HAASAEY

(el Al. HdA 2014). IPS @91 AA

<E V4> 3ld &9 IPS HA A

Variable Statistic p-value
Ln(SD -3.0231 0.0013
aging index 11.5061 1.0000
mature index 3117 0.0009
GR+LE -5.3291 0.0000
AP*Ln(P_NetInflow) -12.0423 0.0000
inflation -136755 0.0000
Ln(EXCH) -5.5086 0.0000
bond-Y 0.0733 05292
Ln(P_NetInflow) -12.3511 0.0000
Ln(RPPD -9.0779 0.0000
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B A ZaE Al 98 64 ol ATFHEN ol AUrde 5
89 GRALEZ W52 Fstdlth t2o], APAAE nad ARolEe 7
2 gy e 654 o4 AT WEN TEEee T4 FRYYY FEAE

WMER B8aAT. ol el V1 ATAE AR 5 999 1y 2

qol A7TE skl B AR JUE ET F YL Ao sgEh

o

o

<E V-7 @3 ARYE (g a3 2E, FEM) &4 A3

Baseline Core Model
Ln(SI) Model
ode Model 1 Model 2 Model 3
Coeflicient 1.287138 4073666 1.36831 5.490026
Std. Err. 0.8890063 0.9903949 0.8969364 1.019283
constant | e 0.148 4117 153 539"
~0.458945 212844 -0.3933545 3.488055
(0)

9% Conl Interval | ggao0) | _ 6018892 | ~ 3120975 | ~ 7.491997
Coeflicient -0.6708346 -1.184961
_ Std. Err. 0.1160955 0.1586043

aging
index t-value 578" =747
~0.8983567 ~1.496476
95% Conf Interval 04498124 0873465
Coeflicient -0.053371 0.4728948
Std. Err. 0.0762895 0.1013708

mature
index t-value -0.70 467
-0.2032105 0.2737926

(0}

e Concdiierial ~ 00964686 | ~ 0.6719969
inflation | Coeflicient 4742491 4433005 4680236 4756254
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Std. Err. 0.9597846 0.9354157 0.9643242 0.9215281
t-value 494 4747 4857 516"

% Conl Interal | _ Gormes | gome | ~ 6 | ~ 65662

Coeflicient 02741516 0.1615924 0.2842681 -0.0143105

Std. Err. 0.1448702 0.1423073 0.145654 0.1448054

Ln(EXCH) |, e 1.89° 1.14 195" -0.10
v ot et | O |t | gmmn | s
Coeflicient 1220713 ~11.98719 1216383 1220225

Std. Err. 1.107299 1.078143 1.109517 1.060225

bond=Y" | e 1102 11127 -1096™ 1151
wvcnt | B tom | oom| s
Coeflicient 0.0262636 0.0216477 0.0254393 0.0254137

P Nt | S B 0.0107791 0.0105191 0.010843 0.010366
Inflow) | ¢value 244" 2,06~ 235" 245"
I A I
Coeflicient 0.3486867 0.596632 0.359141 -0.2544749

Std. Err. 0.1646834 01678721 0.1654326 0.1781437

Ln(RPPD 1, e 212" 0.36 217" 143
vt et | 00220 o) gmen | oo

F 60.48 63.19 50.00 6452

R— squared(within) 0.7218 0.8316 0.8220 0.8377
F—test that all pi=0, Prob> F 0.0000 0.0000 0.0000 0.0000

ke

=)= °
stk

F 1) 74 A3+EYY =4 d¥e A1 gv](time dummy) 945
2) "p<.10, "p<.05, "p<.01

A
4
i

7, 1980658 20199 i Z13ke] = bt A Q] TR e ]l
TR Mgt #A BYY] okt w8 FEoE YEdTH
AAAF(R?, within)7b ¥l 2A Yebgdon, JaHew el Model
39] AAASF kel 83.77%= 7HE E=A vEbukeh

Adg Avun gia go] A
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<E Vo8> QT ne@shel 45As wARHTIFEM 4 23
Ln(SI) Model 4 Model 5 Model 6
Coefficient 6.249736 6.079438 6.220092
Std. Err. 0.9062416 0.8028623 0.905736
constant 1, je 690" 681" 687"
4470999 4326979 4443245
(0}
%6 Cont Interval ~ 8028473 ~ 7831897 ~ 7998739
Coeflicient 1139777 1.048382 1.042345
, Std. Err: 0.1453361 0.153004 0.1587
aging
index t-value -7.834™ -6.85"" -6.57"
1425037 1.348689 1353836
(o)
%% Cont Interval ~ 08545168 ~ 07480745 ~ 07308538
Coeflicient 0434695 04112869 0.4067979
Std. Err. 0.0846842 0.0863373 0.08658
mature
index t-value 513" 476" 470"
0.26843 0.241829 0.2368617
(0)
%% Cont Interval ~ 060001 ~ 05807448 ~ 0576734
Coefficient 0.0468102 0.0502274
GR+LE
Std. Err. 0.0736735 0.0736506
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t-value 0.64 0.68

0% Conl Inerval |l ~ oo

Coeflicient -0.1238008 -0.1055321

APLn(P- Std. Err. 0.0689576 0.0693195

Netlnflow) | ¢-value -1.80" -152

i con s | o

Coeflicient 4.659885 4.405682 4.672905

Std. Err. 0.7138559 0.6915798 0.7133538

inflation —value 653" 6.37 655

oo | 33T oo

Coeflicient -0.0448658 -0.0085892 -0.0403731

Std. Err. 0.1287154 0.1274393 0.1286494

InEXCE) |/ oe 035 -0.07 -031

o Conl Interval | gy | ogusats |~ 02116

Coeflicient -7.956144 -8.348006 -8.059041

Std. Err. 0.8077647 0.8014401 0.8099635

bond-Y value 985 10427 _9.95"

o Conl Inerval | “gmodel | orims |~ adeorm

Coeflicient 0.0002816 0.0197889 0.0164608

Ln(P_Net Std. Err. 0.0025525 0.0108613 0.0109292

Inflow) t-value 0.11 1.82° 1.51

% Conl Interval | “oqpois | ooutiom |~ ooenes

Coeflicient -0.266381 -0.2637696 -0.2678539

Std. Err. 0.1452827 0.1414464 0.1451722

InRPPD | e -1.84° -1.86° -185°

I

F 7854 82.93 71.07

R— squared(within) 0.8130 0.8201 0.8135

F—test that all pi=0,Prob>F 0.0000 0.0000 0.0000
F D 7 ArRge] 4 dds A tv(time dummy) RS Eeebal 9l

2) "p<.10, "p<.05, p<.01
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WA fo, =3 FEH5HF7E 85 B3 94 (random

Ae FEUSe] FEUGT BPUsEA 4440 swdEA e 4 v

walk process)E WE+

(Arellano & Bover, 1995).
ATEZA (S, =8+ 8 X, + 57, +6,+v, +e,° IAGE EFHsR

—
iR
ol
Qo
N

1 98l n(SD,, =By +6In(S8D,, | +6,X,,+6,7,+6,+v,, +e, o 2ol F
WMo 37 2k(lagged value)S ¥31317A ok o] A5 1n(51)i,t,19} v, 1%

T AoBE AAFALES A& F vt Wik 284 FAHAZFS
A7 A8, (8D, =B, +BIn(SD,, | +BX,, + 57, +6, tv,, e, T 12 AR B
3 AeExds A&ste] g2 Al2="l(system of equations)S A 3glsl=

Alz~gl ARkt A& (system-GMM)S 838l oF ghrh(RlQla] - Hd A, 2012).

<¥ V-9> SYSTEM-GMM #4] A3(1d Az 39}

Ln(SI) Coefficient Std. err. z value
constant 4.249096 04729675 8.98"™
Ln(SD, L1 0.7864408 0.0183807 42,79
aging index -0.0115932 0.0928109 -0.12
mature index 0.1178948 0.0643055 1.83°
GR+*LE 0.0346034 0.0469681 0.74
AP+Ln(P-NetInflow) 4.93e-12 1.43e-12 3.46™
inflation 1.248275 0.4602893 2,717
Ln(EXCH) -0.4061118 0.0892436 -4.55™
bond-Y -5.237773 05271722 -9.94™
Ln(P-NetlInflow) 0.0106617 0.0055706 1917
Ln(RPPI) -0.4030264 0.0860427 -4.68™
Prob>F 0.0000

F 1) Ln(SD), Ll% TEUS 7P FAAS] 19 AAgS Qv d

2) "p<.10, "p<.05, "p<.01

gh

$A FEWE FAASY 14 HARS ETFWFE FQshe] BHtATH
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539"
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350"
0.32
3.10™
2.217
=371
-819™
217"
-1.34

0.5193089
0.0255117
0.0236926
0.0992162
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0.0950313
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05032037
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