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On the Nonlinear Relationship between Exchange Rate Uncertainty and
Apartment Prices

Z1AH) Kim Sangbae”

Abstract

The purpose of this study is to examine the nonlinear relationship between exchange rate uncertainty and apartment

prices in Korea. To do so, we adopt the logistic smooth transition autoregressive(LSTAR) model by using exchange

rate uncertainty as the transition variable. The empirical result reveals that nonlinear models are likely to capture

the time series dynamics of the changes in apartment prices better than linear models. The estimation result of

the LSTAR model shows that when exchange rate uncertainty is low the long-run mean of the changes in apartment

prices is positive, while that of the changes in apartment prices is negative when uncertainty is high. In addition,

we found from the impulse response analysis that the effect of exchange rate uncertainty shock highly depends

on the state of the economy. Finally, when we include the changes in interest rate in the LSTAR model, we found

that the changes in interest rate have larger effects on the apartment prices when exchange rate uncertainty is high.
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Table 1_Descriptive Statistics

Variable Apacrl:ra:eiis Il::dex E:chh;aﬁizs Ru;te
Mean 0.377 0.054
Variance 0.883 2.483
Skewness -0.665 0.126
Kurtosis 6.914 4.031
Jarque-Bera 283.074 93.122
Statistic (0.000) (0.000)

Note: p-values are presented in parentheses.
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Figure 1_ Apartment Price Index and Exchange Rate Uncertainty
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Table 2 _Preliminary Nonlinear Tests for the Changes
in Apartment Index

STAR Test RESET Test ‘Threshold Effect
9.274 1.752 8.344
(0.000) (0.160) (0.001)

Note: p-values are indicated in parentheses.
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Table 3 _Estimation Results of Linear Model for the

Apartment Index

y, =0.1384+0.769y, _, —0.147y, ,+¢,
(2.189) (8.939) (—1.716)
AIC = 567.826, BIC = 576.541
1B(4) = 1.672 {0.796}, LB(8) = 6.609 {0.579}

Note: 1) t-values are in parentheses.
2) LB(*) indicates the Ljung-Box Q statistics, while significance
levels are in brackets.
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Table 4 Estimation Results of LSTAR Model for the Apartment Index

y, = (0.148 4+ 0.638y, _, +0.015y,_,)
(3.472) (10.015)  (0.237)

+(—1.160+0.329y, _, —0.839y, _,)[1 +exp(—47.176 (h, —7.274))] ' +¢,

(—5.946) (2.987) (—6.828)

AIC = 38.303,

(2.342)  (15.474)

BIC = 64.451

Note: t-values are in parentheses.
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Figure 2_ Actual and Forecasted Apartment Price Index
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Figure 3 _Impulse Responses to a Positive Exchange Rate Uncertainty Shock
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Table 5 Estimation Results of EGARCH models for

Interest Rate and Inflation Rate

slof QS mAe Zlo@ Ushdth ERtolnd,  F7K nd
AGEC016- el g1l ola) S 4717} 24

gatglor, 11 A=

Coefficients Interest Rate
a, 0.0847%## (24.532) 0.178%#% (4.668)
a 0.591 %% (7.235) 0.4017%%* (4.796)
ay -0.299%:kk (-3.822)
) 0110 (-175.354) -0.005 (-0.445)
by 0.867#%% (2.705) -2.014%% (-2.005)
b, 0.331% (1.795) -0.047 (-0.232)
b, -0.057 (-0.449) 0.188 (1.520)
by 0.331% (1.882) 0.179 (0.411)
b, 0.199%#% (2.518) -0.009 (-0.203)
Log-L -344.749
Note: 1) Log-L indicates the value of log likelihood function.
2) t-values are in parentheses.
3) ik and * indicate significance at 1%, 5% an 10%, respectively.
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o= yoher 2luet FE7 Aol FAAl A vl 7
o] glrka Fgstar ek HES
7. O|XK22 T2{st LSTAREH FXZn} oA gQlofetar & 574
g wf o|xhg Hskeo] optEZFA Hislo]
<Table 5>2°] 3447} e E5HdAL &0l + FFe AuHE7] ol & ==2olAE <Table 4>
Hrl= ol2ks A=E §ofl ejuet oltEZ A W of AAIE mAdel oA WSk A S SHHS

Table 6 _ Estimation Results of LSTAR Model Including the Changes in Interest Rate

y, = (0.070+0.789y, _, —0.058y, _, —0.034Ai,)
(2.409) (51.861) (—3.327) (—12.723)

+(—0.16540.043y, _, —0.032y, _, — 0.010Ai,) [1 + exp(— 106.265 (h, — 7.358))] ' +¢,

(—5.763) (2.341) (—1.8904) (—5.728)

AIC = 68.419, BIC = 50.550

(3.049)

Note: t-values are in parentheses.
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