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ABSTRACT

This paper examines consumption dynamics in relation to asset prices in Korea. Empirical
analysis based on the error correction model shows that personal consumption is affected by
changes in asset prices but the consumption converges to the long-run level of consumption
corresponding to the total income flow in two years. This adjustment in consumption implies
that the consumption error, reflected in the error correction term, should have predictability
for the future consumption growth during the adjustment period. It is found that the error
correction term has a long-run predictability for consumption over up to about 3 years; thus,
confirming the error correction model. It is also found that housing prices have larger effects
on consumption compared with stock prices in Korea. In addition, the effects of income and
asset prices on consumption show bigger effects during contractionary period than
expansionary period in business cycles.

This paper also analyzes effects of asset wealth that reflects changes in both price and
quantity. It is found that asset wealth has a long-run effect on consumption in addition to
total income as determinants of consumption. Since wealth effects usually indicate the
long-run effect of changes in asset wealth on consumption that is not explained by labor
income, which is the proxy for human source of wealth, it is estimated with labor income
used as a control variable. According to the estimation, the marginal propencity to consume
out of asset wealth is approximately 2%. It means that 1,000won increase in asset wealth

may lead to 20 won increase in consumption.
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[Figure 1] Responses of Consumption to a Permanent Increase in Wealth: with

Different Values of +,
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[Figure 2] Stock Market Returns and Changes in Consumer Sentiment Index

Q-Q, % Q-Q
50 ( ) (Q-Q) 20
40 Changes in Consumer Sentiment Index(right) 4 15
30 10
20 5
10
0
0
-10 N
20 -10
-30 r Stock Market Return(left) 1718
-40 -20
1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
Note: The Consumer Sentiment Index in 2008Q3 is the average of those in July and August.
Source: National Statistical Office, Korea Exchange.
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{Table 1> Correlation among Income Growth, Consumption Growth,

Stock Returns and Housing Returns (1987. 1/4~2008. 2/4)
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[Figure 3] Real Income and Real Consumption
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[Figure 4] Real Stock Price and Real Housing Price
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(Table 2> Augmented Dickey—Fuller Statistics: Including Trends

(1986. 1/4~2008. 4/4)

Dickey-Fuller t-Statistic

Critical Values

Lag=1 Lag=2 Lag=3 Lag=4 5% 10%
In(0) -1.40 -1.41 -1.39 -1.35 -3.46 -3.16
In(Y) -1.82 -1.83 -1.81 -1.80 -3.46 -3.16
In(SP) -3.36 -3.78 -4.06 -3.26 -3.46 -3.16
In(HP) -1.73 -1.70 -1.87 -1.50 -3.46 -3.16




{Table 3> Estimation of Long—run Equation for Consumption

Sample Period Constant Income Stock Price |Housing Price| Adjusted- R*(%)
1987. 1/4-2007. 44 (se:-ol.2)3826)*** (0.(1)'1(112)36** (0(())1022)1* (0.8'205)2** 6
1992, 1/4-2007. 44 (0?2'2(1))9** (0.8'2826)1** (0.86082)1** (0.81085)2** 998
o w20 12 oo
2000 V2007 44 ey | i | ot | oiee) | O

Note: *** **  * indicate significant levels at 1%,
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[Figure 5] Elasticity of Consumption to Stock Price with Two—standard—

error Confidence Interval
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[Figure 6] Elasticity of Consumption to House Price with Two—standard—
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{Table 4> Estimation of Short—run Equation for Consumption

SPaeTiziie const. AY,or Asp Asp(—1) Ahp ect(—1) Aj;g:(z;i-

1986. 0.137 0.829 -0.031 0.264 -0.284 631
0 2/4~ | (1.986)** |(11.053)***|(-31.000)*** (4.190)*** |(-5.164)***

2008. 0.084 0.708 0.023 0.230 -0.246 66.4

2/4 (1.127) | (8.962)*** (2.300)** | (3.485)*** [(-4.316)***

1992. 0.170 0.982 -0.046 0.292 -0.313 749
%) 1/4~ | (2.329)** |(11.159)**%* | (-3.833)%** (3.650)%** |(-4.815)***

2008. 0.085 0.858 0.018 0.223 -0.229 69.3

2/4 (1.104) | (8.667)*** (1.385) | (2.372)** |(-3.053)***

1988. | -0.117 0.409 -0.013 0.091 -0.486 44
) 1/4~ | (-0.944) | (4.544)*** | (-1.083) (1.820)* |(-4.585)***

1997. | -0.115 0.397 -0.004 0.088 -0.480 403

2/4 (-0.913) | (4.223)*** (-0.308) | (1.760)* |(-4.211)%**

2000. 0.556 0.103 0.019 0.170 -0.142 537
@ 1/4~ |(4277)*** | (0.981) (1.583) (1.868)* | (-2.367)**

2008. 0.483 0.191 0.005 0.191 -0.151 496

24 | (3.578)%¥* | (2.504)%*+ (0.455) (1.969)* | (-2.288)**

Note: Numbers in parentheses are t-values. ***  *%

respectively.
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[Figure 7] Response of Consumption to 1% Permanent Increase in
Asset Returns(1986. 2/4~2008. 2/4)
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[Figure 8] Response of Consumption to One Standard Deviation Increase in
Asset Returns(1986. 2/4~2008. 2/4)

Consumption(%)
0.6‘[

05}

04 }
03}
02}

AsSp
+14.1% (S.D)

Ahp:+2.3% (Standard Deviation)

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

T e AAkeE 3HE, a"eA B
o] AR HAHEo] ARl HAE ©Y]

e 19 A% Agsd 0% F=7

=2
rr

2gEY, 2d Axrt A9 Ae
90% A=t AHRMS g1 o vk

ol B g &MY 2 =S

QAFAETI U= (1—0.750) 9l <3
A7) wjio|t.

A #79 AsHe A S 9
9



56 | mmmmwE / 2010 v

{Table 5> Long—horizon Predictability of Consumption with Error Correction Term
(1986. 2/4~2004. 2/4)

Prediction Equation:In (C, , ./ C,) = 0, + 6 ect, 1+ 1,4 4

Prediction
horizon 1 2 4 6 8 10 12 14 16
(kQuarters)
0, -0.21 -0.44 -0.90 -1.13 -1.18 -1.13 -1.05 -0.91 -0.68

(tstat) | (-222)%* | (-3.03)%%*% | (-3.95)%** | (:3.94)%¥** | (:34T)F** | (-2.93) | (-2.44)%* | (-1.94)** | (-1.34)
Adjusted-
R (%)

42 8.5 145 14.7 11.8 8.7 6.0 3.5 1.1

Note: *** *% * indicate significant levels at 1%, 5% and 10% respectively.
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{Table 6> Estimation of Short—run Equation for Consumption with Business

Conditions Included

1986 2/4~ | 1988, 24~ | 1992 2/4~ | 1986. 24~ | 1988. 2/4~ | 1992 2id~
2008. 24 | 2008 24 | 2008 24 | 2008. 24 | 2008. 24 | 2008. 2/4
Constant 20,001 0.000 0.002 0.000 0.001 0.003
(t-stat) (0455) | (0.135) | (0.601) 0018) | (0279 | (1.085)
] 0014 0012 0.009 0013 0011 0.008
@330 | (3759 | Q44T | @072 | (3354 | (1818)*
0234 0263 0243 10,208 0217 0.197
ect(-1) (5.036)%% | (ATI3)P | (406T)** | (110 | (3571 | (2.94d)err
A 1,058 1.058 1075 1,019 1021 1018
o (10.583)%%* | (10395) | (9.546)%* | (9.011y** | (8.692)%** | (7326)%**
L 0,746 20,660 0,657 10,755 20,665 0,670
Yot (S.136)%% | (.186)F* | (3474)%%% | (S.008)F | (395T)FF* | (33230
o 0.043 0.043 0,052
(-3450)%% | (3351)F% | (:3.784)%%
0.041 0.034 0.045
d* Asp Q453 | (1914 | (147
0.022 0.022 0.029
Asp(=1) (1271) (1.245) (1395)
0,002 0,010 0.012
d*Asp(=1) 0.101) | (0485 | (-0478)
A 0376 0403 0.508 0248 0.266 0357
(4068 | (4208) | (4032F | (2.666)** | (2695 | Q717
- am 20262 0274 20,404 20.160 0167 0307
(2358 | (2370 | (2700 | (1417) | (1391) | (-1.915)*
Adjusted- 7(%) 717 78.6 803 76.0 76.0 79.5

Note: *** ** * indicate significant level at 1%, 5%, 10%, respectively.

{Table 7> Responses of Consumption in Contractionary and Expansionary Periods

in Business Cycles

1986. 2/4~ | 1988. 2/4~ | 1992. 2/4~ | 1986. 2/4~ | 1988. 2/4~ | 1992. 2/4~
2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4
O O OO H160 O] 60 616 ¢
Constant  |-0.001:0.013 [ 0.000 { 0.012 | 0.002 : 0.011 | 0.000 : 0.013 | 0.001 ; 0.012 | 0.003 : 0.011
N 1.058 10.313 | 1.058 : 0.398 | 1.075 1 0.418 | 10191 0.264 | 1.021 : 0.355 | 1.018 ; 0.348
Asp -0.043 :-0.002 |-0.043:-0.008 [-0.052-0.007
Asp(—1) 0.022 £ 0.020 | 0.022 1 0.012 | 0.029 ; 0.017
Ahp 0376 0.114|0.403 | 0.129 | 0.508 ; 0.104 | 0.248 : 0.089 | 0.266 : 0.100 | 0.357 : 0.050
ect(-1) -0.234 -0.263 -0.243 -0.208 -0.217 -0.197
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[Figure 9] Real Stock Asset (excluding Foreign Ownership) and
Real Housing Asset (S.A, 1986. 1/4~2008. 2/4)
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[Figure 10] Real Total Asset (Stock+House) (S.A, 1986. 1/4~2008. 2/4)

1,200,000

($1Bilion)

1,000,000 |
800,000 +
600,000

400,000

200,000

Real Total Asset

86 87 88 89 90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08

[Figure 9] A2 AAFAA2HS
Q1 AT AAFEALe] FolE
1986. 1/4~2008. 2/2 7]ZFl Whal] R
A Qleh A FEAkE 1990d A
A AR A=S RHoltly
2 323l 19979 IMF £]89]7] o] x7}

AL 2 WS BolA ggtk s

ito=

= Zo
T T —

2000 °F B =& S7HIE 7158}
Atk o]# 3 APake] &Ale zALA
o] £219 (Figure 4 F=2)T= thas Apo]
7F 988 o 5= Qi) B AAHAME o]
28} Apabe] 2% W Zhgo] Walt &
H| 9} zh= AAlS oA} FALSE W)
Mo BAstust drk

P
p

o
r—{ml‘



(Table 8 Augmented Dickey—Fuller Tests; Including Trends (1986. 1/4~2008. 2/4)

Dickey-Fuller t-Statistic

Critical Values

Lag=1 Lag=2

Lag=3 Lag=4 5% 10%

Log(Total Asset) -2.19 -2.10

-2.33 -1.98 -3.46 -3.16
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{Table 9> Estimation of Long—run Equation for Consumption

Sample Period Constant Income Asset(Stock+House) |  Adjusted- 7%(%)
1987. 1/4~2007. 4/4 0.830 0.969 0.043 99.5
(se=0.154)%** (0.019)%** (0.018)**
1992. 1/4~2007. 4/4 1423 1009 0.052 98.3
(0.305)%** (0.035)%** (0.023)**
1988. 1/4~1997. 2/4 0.842 0.976 0.040 99.9
(0.226)*** (0.009)*** (0.019)**
2000. 1/4~2007. 4/4 1984 0.661 0.107 89.9
(1.746) (0.182)%** (0.049)**
Note: *** **  * indicate significant levels at 1%, 5% and 10% respectively.
A mE Avle] FHA RS Zk= A foio] =4 vt
A Aok 2o sk 18E 45 9
Wr)an 2] 34 Ayt ojgA et
SR: Ac, = By + B Ay T By ay AA] AHE 4= T} <Table 11> 747
Fr.le 1 mag a1 e y) TR = AR WYIAaEAe) 24 Ad
+ e, £ HojF=t), diFEe s 71kt
3 A5V SAFSE froAdo]
o] B3| thgt 4 ZAF= <Table 10> 2 B AT foAS B
I 2 iR R (D~4)°ll o Usith. ol Addes & AueEs
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{Table 10> Estimation of Short—run Equation for Consumption

. Adjusted-

Sample Period Costant Ay Aa Aa(—1) ect(-1) R (%)
0.169 0.817 -0.011 -0.263 598
(1) 1986. 2/4~ (2.284)** (9.726)*** (-0.379) (-4.242)%** '
2008. 2/4 0.120 0.769 0.058 -0.226 616
(1.667)F | (9.265)y+* Q0TI | (-3477)%% :
0.195 1.024 -0.051 -0.265 66.9
) 1992. 1/4~ (2.468)** (10.039)*** (-1.545) (-3.533)%** ’
2008. 2/4 0.120 0.924 0.052 -0.218 671
(1.558) | (9.420)k (1.625) | (2.831)% :
-0.110 0.390 0.042 -0.515 474
3) 1988. 1/4~ (-0.157) (4.588)*** (1.680) (-5.000)*** '
1997. 2/4 -0.131 0.357 0.046 -0.496 478
(1.110) | (4.103)F (1.769)% | (-4.863) :
0.614 0.111 0.057 -0.083 493
4 | 2000 1= | 507y | (1009) Q.111)+ (-1.566) :
( 2008. 2/4 0.531 0.226 0.029 -0.071 £33
(3.793)%% | (2306)%* (1.115) (-1224) :

Note: Numbers in

respectively.

parentheses are

t-values. ***,

*k

, * indicate significant levels at 1%, 5% and 10%

{Table 11> Estimation of Short—run Equation for Consumption with Business
Conditions Included

1986, 2/4~ | 1988, 2/4~ | 1992. 2/4~ | 1986 2/4~ | 1988, 2/4~ | 1992, 2/4~
2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4 | 2008. 2/4
Constant 20.002 20,001 20.003 20.002 20,001 20,001
(t-stat) 0963) | (0624) | (-1.086) | (-0793) | (-0456) | (:0278)
) 0.014 0012 0013 0014 0011 0.010
(B461)%%% | (3.585)%%% | (3392)%%F | (41820 | (3334p*% | (2.604)%*
20,186 -0.191 0176 0182 0178 20170
ec(-1) (3533 | (3013)%% | (2.5607% | (3301)** | (2.802)%*% | (-2.554)%*
N 1258 1262 1328 1,153 1.156 1,194
(1223) **% | (1L87)*** | (1125)** | (1085)** | (10.50)=* | (9.824ye**
Ay 20981 20,900 20.950 20883 20788 20.805
! (-6.483Y%% | (:S202)%* | (4635 | (-S8ATPEE | (AT2T)HEE | (-4170)FF
.~ 20,025 20018 20,064
(0.687) | (0474) | (-1322)
0.050 0038 0.077
d*Aa (1.061) (0.759) (1238)
0.066 0.074 0.087
Aa(-1) (1.504) (1.643) (1475)
20024 -0.036 -0.049
d*Aa(-1) 0475 | (0676) | (0.734)
Adjusted- 722(%) 7138 719 735 730 733 742

Note: Numbers in parentheses are t-values. ***, ** * indicate significant levels at 1%, 5% and 10% respectively.
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[Figure 11] Response of Consumption to 1% Permanent Increase in

Total Asset Returns (4, =—0.2 case)
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{Table 12> Long—horizon Predictability of Consumption with Error Correction
Term (1986. 2/4~2004. 2/4)

Prediction Equation: In (CH k/C;) =0,+0ect,_ | +n .4

Prediction
horizon 1 2 4 8 12 16 17 18
(kQuarters)

91 -0.218 -0.477 -1.053 -1.505 -1.480 -1.157 -0.996 -0.838
(t-stat)  [(-1.988)** | (-2.778)*** | (-4.173)*** | (-4.150)*** | (-3.307)*** | (-2.261)** | (-1.908)* | (-1.573)
Adjusted-

) 39 8.5 18.6 18.4 12.1 5.4 35 2.0
R (%)

Note: *** ** % indicate significant levels at 1%, 5% and 10% respectively.
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[Figure 12] Household Labor Income and Consumption
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{Table 13> Estimation of Long—run Equation for Consumption

Sample Period |Labor Income| Total Asset

D9802step*
Labor Income

DO03step*
Labor Income

Adjusted-7*(%)

0.933 0.160

1992Q1-2008Q2 (3€=0.023)*** | (0.039)%**

0.009
(0.001 y***

-0.674
(0.132)%**

98.4

Note: *** ** * indicate significant level at 1%, 5%, 10%, respectively. D9802stepZ} D03step-= Z}2} 98~02'd
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<{Appendix 1> Johansen Cointegration Test: Excluding Trends from Cointegrating
Equation (1986. 1/4: 2008. 3/4)

Lag in VAR model=1

L-max Trace
StZteiZiic 90 Percent CV |95 Percent CV Stztei:ic 90 Percent CV |95 Percent CV | H 0=r
30.44 25.12 27.58 67.45 44.49 47.86 0
21.31 18.89 21.13 37.01 27.07 29.80 1
11.22 12.30 14.26 15.70 13.43 15.49 2
4.48 2.71 3.84 4.48 2.71 3.84 3
Lag in VAR model=2
L-max Trace
Stzgztic 90 Percent CV |95 Percent CV Stzzz:ic 90 Percent CV |95 Percent CV | H 0=r
28.80 25.12 27.58 63.65 44.49 47.86 0
17.27 18.89 21.13 34.85 27.07 29.80 1
12.23 12.30 14.26 17.57 13.43 15.49 2
5.34 2.71 3.84 5.34 2.71 3.84 3
Lag in VAR model=3
L-max Trace
Test 190 ercent CV |95 Percent CV| 1% |90 Percent CV |95 Percent CV | H_0=r
Statistic Statistic -
29.08 25.12 27.58 63.26 44.49 47.86 0
18.56 18.89 21.13 34.18 27.07 29.80 1
10.43 12.30 14.26 15.62 13.43 15.49 2
5.19 2.71 3.84 5.19 2.71 3.84 3
Lag in VAR model=4
L-max Trace
T?St. 90 Percent CV |95 Percent CV qut. 90 Percent CV |95 Percent CV | H 0=r
Statistic Statistic -
30.16 25.12 27.58 54.89 44.49 47.86 0
14.36 18.89 21.13 24.72 27.07 29.80 1
8.39 12.30 14.26 10.36 13.43 15.49 2
1.97 2.71 3.84 1.97 2.71 3.84 3




