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ABSTRACT

This paper has studied the monetary policy in Korea with a time varying VAR
model using four key macroeconomic variables. First, inclusion of the exchange rate
was a crucial factor in evaluating Korean monetary policy since the monetary policy
demonstrated sensitivity to exchange rate movements during the crisis periods of
both the Asian financial crisis of 1997 and the global financial crisis of 2008. Second, a
specification of the stochastic volatilities in TVP-VAR model is important in
explaining excessive movements of all variables in the sample. The overall
moderation of variables in 2000s was more or less due to a reduction of the stochastic
volatilities but also somewhat due to the macroeconomic fundamental structures
captured by impulse response functons. Third, the degree of the monetary policy
effectiveness of inflation was mitigated in recent periods but with increased
persistence. Lastly, the monetary policy stance towards inflation stabilization has
advanced ever since the inflation targeting scheme was adopted. However, there still
seems to be a room for improvement in this aspect since the degree of the monetary
policy stance towards inflation stabilization was relatively weaker than to output
stabilization.
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l. Introduction

Evaluating the monetary policy in Korea often poses challenges to researchers
due to the existence of structural changes and excessive volatilities. Korean
economy has experienced high growth until the mid 1990s thanks to export driven
production. But Korea was not exempt from the Asian financial crisis in the late
1990s which resulted in unprecedented high interest rate and the concurrent event of
adopting the inflation targeting scheme. This was followed by the stabilization of
overall macroeconomic variables until the global financial crisis came to the fore.
Hence, standard econometric approaches such as constant parameter VAR or Taylor
rule, often fails to explain the possibly time varying economic structures in Korean
monetary policy especially when brought in the context of long span of time series
data due to the limitation of such methods to describe the overall macroeconomic
variables and monetary policy

An empirical assessment of the monetary policy in Korea on the inflation
targeting scheme was first conducted by Kim and Park (2006). They estimated the
conventional Taylor Rule and concluded that the post-inflation targeting period
demonstrated the aggressive monetary stance towards inflation stability. However,
the fact that this paper only used the short span of sample of the early 2000s cast
considerable doubt on whether the subsequent monetary policy stance was stable.
There are numerous papers that objected to the conclusion of Kim and Park (2006)
once consequent observations were collected. Kim and Lee (2011) conducted GMM
estimation of Taylor rule that included the expected inflation following Clarida et al.
(2000) and reached a conclusion that the estimates of Taylor rule parameters did not
imply the aggressive policy stance towards inflation stabilization despite the
maintenance of the positive sign. More recently, Park (2012) conducted an
investigation on the implied monetary policy stance based on estimated structural
VAR and drew similar conclusions. In addition, he also conducted subsample
analysis to distinguish the policy shift when the inflation targeting scheme was
adopted. He resorted to excluding of crisis periods in subsample periods due to the
fact that parameter estimates often exhibited not only the counter intuitive results but
also the switched sign of the monetary policy stance. Once the exclusion of the 1997
financial crisis during the pre-inflation targeting period and the curtailment of the
2008 financial crisis to current periods were incorporated in the first subsample
analysis, the long run response of the monetary policy toward inflation gap
demonstrated positive signs. However, it is quite surprising that the long-run
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monetary policy stance towards inflation gap during the pre-inflation targeting
periods showed stronger signs than the post-inflation targeting periods despite the
fact that they were still both less than one. This suggests that the application of
subsample analysis in the context of Korean data with constant parameter VAR is
still questionable. Moreover, exclusion of crisis periods can arbitrarily trim the
possible information which results in relatively short sample to draw any meaningful
long run dynamics of monetary policy. Hence, it is necessary to extend the length of
sample including crisis periods. Given the longer sample of Korean data, time
varying parameter VAR model can be a suitable alternative among the available
econometric frameworks to incorporate the possibly time varying dynamics without
dividing into subsample. Moreover, including stochastic volatilities can potentially
minimize the biased results on coefficient parameters of VAR when adverse
episodes such as crises are included as Sims noted in his comment on Cogley and
Sargent (2002).

This paper estimates the relationships between key macroeconomic variables of
Korea and time varying VAR model (TVP-VAR henceforth) with stochastic
volatilities. Given this estimated model, time varying monetary policy for Korea can
be recovered for conventional evaluations, i.e. how the monetary policy stance
towards inflation stabilization has evolved over time. This paper is not alone to
apply TVP-VAR as the literature on this topic has been growing. Cogley and
Sargent (2002) is one of the early researchers to apply TVP-VAR in macroeconomic
context for U.S. economy and Cogley and Sargent (2005) has augmented this
application with stochastic volatilities in response to Sims’s comment. The spirit of
this model and estimation method has been applied to several economies. Primiceri
(2005) used this application to assess the time varying behaviors of U.S. monetary
policy and witnessed the evolving trend towards more aggressive stance in spite of
the negligible change in effectiveness. Benati and Mumtaz (2005) applied this
framework on U.K. economy and Baumeister et al. (2008) on Euro economy.
Nakajima et al. (2011) applied on Japanese economy and modified its framework to
explain the lost decade of Japanese growth when the monetary policy and interest
rate tool was tied due to zero lower bound. To author’s knowledge, this paper is the
first to apply this framework on the Korean monetary policy.' In addition, exchange
rate which were generally used for analyzing developing countries, has been added
to the vector of macroeconomic variables in order to evaluate the Korean monetary
policy which faces the trinity problem due to its susceptibility from large swings of

1 Choi and Son (2013) is the first paper which employed the time varying VAR but have focused on
the time varying effectiveness of government expenditures on Korean economy’s growth.
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international capital flows. The paper proceeds as follows. Section 2 illustrates the
econometric methodology for estimating time varying parameter VAR. Section 3
presents the estimation results and their implications for the monetary policy in
Korea. Section 4 concludes.

Il. Econometric Methodology

1. Time Varying Parameter VAR with Stochastic Volatilities

TVP-VAR model illustrated in this section is a basic structural VAR model with
all the parameters time varying including volatilities of the shocks following Cogley
and Sargent (2005) and Primiceri (2005). Alternatively, one could specify the time
varying structure by regime switch as in Sims and Zha (2006). Although regime
switch models can as well capture discrete breaks of policy changes, they are
considered less suitable for reflecting gradual changes in private agents’ behavior
where aggregation mostly smoothes away discrete breaks as argued by Primiceri
(2005). Thus, this paper chooses to specify drifting coefficients and stochastic
volatilities as opposed to regime switch.

To identify the structural shocks, the coefficient matrix that represents
contemporaneous relationship between variables assumes lower triangular. The
macro variables of interest for analysis is

Y1t
Yot
Yt = .
Yn,t
Then, the model is
Aryr =ct + P1pyi—1+ Poiyr—2+ o + Prpyi—k + Lier t=k+1,.,T (1)
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where A; is the contemporaneous coefficient matrix

a1
At == ’
2
. @)
Qnit - OGnn—1,t 1
The stochastic volatilities are also time varying denoted by
O1,t 0 0
0 P 3
B, = 02t (3)
0
0 0 On.t

also note that the coefficient matrices, ®;; including constant terms, c;, are time

varying.
Converting the structural representation equation (1) into a reduced form VAR,

Yt =c¢t+ B1tyi—1+ Boyi—o+ ... + Brtyi—r + At_lztft “4)

For ease of notation,

ye = XiBe + Af 'Siey
where
Xe=I,® [17 yz,f—lv “‘7y2—k]

and f3; is a stacked vector of B,’s for t in equation (4). Similarly, define a, and o,
as stacked vector of a;;:’s and o;:’s in matrix equations (2) and (3). This paper
assumes the evolution processes of these time varying parameters are random walk
as in equations (5).

EERIBASAT R /2014,v.36,n.3
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The other alternative would be autoregressive process as AR(1) for coefficients
or GARCH for time varying volatilities. However, it is well known in this literature
that the random walk specification has few advantages in this class of model. First,
the number of parameters to estimate is reduced, a significant advantage as the
number of time varying parameters are large. Second, although random walk in
general hits the upper and lower bounds easily, the assumption is innocuous as long
as the sample data for estimation is finite. Moreover, random walk specification
makes it easier to identify the potential permanent shifts such as monetary policy’s
regime shift than AR and GARCH models which requires identification of the long
run means which normally require longer span of sample data. This is desirable
since this paper applies the time varying model onto Korean data which is believed
to contain relatively many structural changes within a short span of time.

2. Estimation Methodology

The model proposed in the previous subsection does not require a unique
estimation method. However, it has been widely accepted in the literature that
Bayesian inference is a practical and efficient approach to handle models such as
TVP-VAR. A class of model like TVP-VAR has unobservable components such as
time varying parameters which are hardly distinguished from the shock processes.
Thus, Bayesian inference which treats the parameters of a model as random
variables is deemed natural in dealing with such situations. Additionally, Markov
Chain Monte Carlo method which numerically maximizes the posterior distributions
of parameters of interest is proven to be quite efficient when the model contains a
high dimensional parameter space. This subsection outlines Gibbs sampler which
divides the high dimensional parameter joint distributions into lower dimensional
joint distributions with multi-steps. Gibbs sampler in general allows to maximize the
posterior distributions of a subset of parameters of interest in each step conditional
on remaining parameters fixed onto previously drawn values. The theoretical
background for justification of Gibbs sampler is Hammersley-Clifford Thoerem in
which conditional distributions of parameters contain enough information to
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constitute the full joint distribution of parameters.

Gibbs sampler algorithm is briefly illustrated below and more details can be
found in Primiceri (2005) and Nakajima et al. (2011). Define Y = {yt}le,
a={a},, B={B},, o = {0}, and w = {94,%,,%,}. The objective is
to maximize the joint posterior distribution, p(83,a,o,w|Y). This can be
decomposed into conditional posterior distributions,

p(B,a,0,w|Y) xp(Bla,0,55,Y)p(Xs]8)p(alB,0,5.,Y)p(Zala) p(c]B8,2,5,,Y) p(Es]0)

The sampling algorithm naturally follows from those conditional posterior
distributions

1. Initialize B(9),a(®) 5(0) ()

2. Draw B®) fromp(,B|a(’“ D gk=1) E(k b Y)
3. Draw E(ﬂk) from p (25|B(k))

4. Draw a®) from p (a|,8(k) ok=1) wF=1 Y)
5. Draw E,(lk) from p (Ea|a(’C )

6. Draw o(®) from p (a|,8 k) atk) n=1) Y)

7. Draw Ef,k) from p (E |a(k )

8. Go back to step 2 until £ = max number of iterations

In order to implement this algorithm, there are a few things that need to be
specified. First, the initial draw A® a® 5(© () should be chosen which is
normally set by the standard OLS estimates from time invariant VAR with pre-
sample period. Second, the posterior distributions are constructed not only by the
likelihood of the model which is often referred to “data telling” element but also by
prior distributions. Thus, the prior distributions need to be set in order to avoid the
implausible space of parameters such as violating invertibility of certain matrices
and explosive roots. Third, sampling from the posterior distributions can vary
depending on the analytical form of the distributions. Lastly, 10, 000 MCMC draws
are used for the main results after initial 1000 burn-in draws.

EEERIBAST R /2014,v.36,n.3
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A. Prior Distributions

The prior distributions of parameters, {a, 5, o}, are set by OLS estimates of time
invariant VAR with pre-sample periods and those of hyperparameters such as {X;,
2. X, } are set with inverse gamma distributions that are conjugate distributions. For
the main results presented below, the OLS estimates for {a, 5, ¢} on initial nine
years of the sample has been used. The variances of those parameters have been set
as wide as possible. For the sensitivity analysis mentioned later, various choices of
subsample periods have been tested. As for the priors of hyperparameters, they are
in general set as diffuse and uninformative. The prior distribution for {X;} is the
most tight among other hyperparameters. This is necessary in order to avoid
implausible behaviors of time varying coefficients as discussed by Primiceri (2005).
The tightness of prior distributions for {X,} is disparate among the parameters
associated with macroeconomic variables. For example, time series data for
exchange rate of Korean Won shows highly volatile movements in events such as
financial crisis and required slightly tighter prior distribution to obtain reasonable
estimates of stochastic volatilities for the whole sample periods.

Initial draws in step 1 of Gibbs sampler is () = o5, a(® = apg, loga® = log
OoLs, Zp=84=8,=4% L

<Table 1> Prior Distributions

Parameters Distribution a b
8 Normal Bors 4-V (BOLS)
a Normal aors 10- 1,
log o Normal logoors 50 - I,
I Gamma 10 0001
;2 Gamma 4 0.0001
Z;,,Q Gamma 4 0.01
Z;f Gamma 4 0.01
2 Gamma 4 0.0001
x;2 Gamma 4 0.04

Effectiveness of Monetary Policy in Korea Due to Time Varying Monetary Policy Stance
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B. Sampling Method

Sampling £ can be done with simulation smoother developed by De Jong and
Shephard (1995). TVP-VAR can be rewritten in a form of linear Gaussian State
Space where £ is the latent variable. Once a linear Gaussian state space is written,
the initial period of £ can be drawn from the prior distribution while the following
periods are drawn from the posterior distributions, p (8]a* ", ¢* P, Zg“l), Y),
constructed by Kalman Filter (or forward filter) and smooth filter(or backward
filter). Sampling a is analogous to sampling £ except the latent variable process
is now written in terms of a.

Sampling o is rather more involved than £ or a since the state space in terms of
state variable, o, becomes non-Gaussian. One method to draw from non-Gaussian
state space model is a mixture sampler proposed by Kim et al. (1998) and this was
applied to TVP-VAR framework by Primiceri (2005). The other method is the multi
move sampler of Shephard and Pitt (1997) which was applied by Nakajima et al.
(2011). In this paper, we choose the latter method which draws the ¢ from the exact
posterior distribution rather than the former method in which ¢ are drawn from
approximated posterior distribution.

lll. Empirical Analysis

1. Data

Estimating TVP-VAR for Korean economy involves four variables, namely,
nominal interest rate, inflation rate, output growth and exchange rate. Although the
current policy rate of Korean monetary authority is the overnight call rate whose
series only began in 1991:Q1, this paper chose the Monetary Stabilization Bond rate
with 1 year maturity which began in 1987:Q1 since the longer sample period was
available. The inflation rate is the growth rate of Consumer Price Index which is the
also the target rate for the Bank of Korea. The output is the real GDP growth. The
exchange rate is Won/Dollar exchange rate. The sample starts from 1987:Ql1 to
2013:Q1. The ordering of the times series is inflation rate, GDP growth, exchange
rate growth and the interest rate, respectively, following the convention of VAR
literature. This implies that the financial variables of exchange rate and interest rate
could react contemporaneously to changes in economic fundamentals such as

2RISR T /2014,v.36,n. 3
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inflation and GDP.

When data are brought to the estimation, the interest rate in difference was
selected over the interest rate level as the main result.. The first reason is that
augmented Dickey-Fuller test was not able to reject the null hypothesis of existence
of unit root in the interest rate.” A similar finding with unit root in the overnight call
rate of Korea is documented in Park (2012). Nakajima et al. (2011) also used this
specification as well. Second, the estimation with difference in the interest rate
demonstrated more stability and less sensitivity to prior distributions. The lag
structure is set as two quarters. This was chosen because two lags with a quarterly
model in general is widely accepted considering many documents related to
monetary policy in both U.S. and Korea. Additionally, a lag of four in TVP-VAR
instead contains too many parameters to estimate given that short span of time series
data for Korea.

2. Empirical Results

A common practice for checking whether the estimation is valid in the Bayesian
inference is to examine the mixing property and convergence statistics. [Figure 1]
and <Table 2> together summarize the mixing property and convergence statistics of
some selected hyperparameters. In [Figure 1], the first row shows the sample
autocorrelation of MCMC chains. Second row of [Figure 1] is the sample paths of
those hyperparameters, and the last row is the posterior distributions. As can be seen
from the sample autocorrelations and the sample paths, the bulk of hyperparameters
show a good mixing property since they approach zero quickly. <Table 2> confirms
these observations by presenting formal test statistics. Convergence diagnostics® of
selected parameters imply that the null hypothesis of convergence to the stationary
distribution is not rejected at 5% significance level. The last column in <Table 2> is
the inefficiency factor® which shows very low numbers indicating a good mixing
property. Lastly, the posterior distributions with smooth unimodal shape indicate
well identified estimates of hyperparameters.

2 t-statistics was -1.244 without drift, -0.6620 with drift and -2.8567 with time trend all of which are
accepted at 1% critical value.

3 See Geweke et al. (1991). This test statistics follow the standard Z-score table.
4 See Chib (2001).
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[Figure 1] Sample Autocorrelation, MCMC Chains and Posterior Distributions
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<Table 2> Estimates and Statistics for Selected Hyperparameters

Parameters Mean St.Dev. 5% 95% Geweke Inef.Factor
Zp1 0.0102 0.0012 0.0082 0.0129 0.704 3.49
Zp2 0.0103 0.0012 0.0083 0.0129 0.760 5.93
Za1 0.0056 0.0016 0.0034 0.0100 0.233 34.40
DY) 0.0055 0.0015 0.0034 0.0091 0.522 26.88
Y51 0.1098 0.0429 0.0556 0.2204 0.550 59.63
V) 0.7043 0.1718 0.4061 1.0788 0.801 19.94
253 0.7280 0.1597 0.4666 1.0953 0.082 23.99
X4 0.2267 0.0899 0.1214 0.4545 0.513 60.82

[Figure 2] shows times series data of four variables and evolving stochastic
volatilities associated with those variables. It is evident that Inflation rate before
2000 had both higher trend and volatilities compared to that of post-2000 at first
glance at data. The evolution of stochastic volatility of inflation rate supports this
moderation of inflation rate since it shows significant decrease since 2000.
Accordingly, the overall reduction of the interest rate volatility has been substantial
during the sample period. As for the GDP and the exchange rate, those variables
show excessive movements during crisis periods such as the financial crisis of 1997
and the global financial crisis of 2008. Such conspicuous episodes are captured by
large sized shocks of stochastic volatilities.

Assessing the simulation results such as impulse response functions with TVP-
VAR models can be presented in various ways. First, time varying impulse response
functions on sample periods can be drawn by fixing the time horizon of simulations
to a certain period. On the other hand, standard impulse response functions can be
derived by fixing parameters on a certain period of sample. The former is on the left
panels of [Figure 3] while the latter is on the right panels. [Figure 3] shows impulse
response functions of three variables to interest rate one standard deviation shock
and thus this implies the time varying effectiveness of monetary policy in Korea. For
a sensible comparison on simulations, the standard deviation of shocks for each
sample period is fixed to a constant which is the mean of stochastic volatilities of
interest rate. The first row of [Figure 3] is the impulse response function of inflation
rate. The overall magnitude of impulse response of inflation has been reduced after

Effectiveness of Monetary Policy in Korea Due to Time Varying Monetary Policy Stance
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[Figure 2] Data and Stochastic Volatilities
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2000. The reduction largely comes from response after two quarters. But the recent
inflation response, for example, 2012:Q2, peaks four quarters after the shock
compared to that of the past when the response peaked after two quarters and
returned to zero. The inflation response during the financial crisis in 1998:Q2 was
the largest which is closely followed by the initial sample period which is 1989:Q3.
Second and third row of [Figure 3] are the responses of GDP and exchange rate. In
contrast to inflation’s response, time varying responses of those variables across the
sample period show less dramatic changes.

Next three figures show time varying impulse responses of four variables to
shocks other than interest rate shock. In Figure 4, the inflation rate responds more
sensitively to its own shock in the earlier periods while less in the latter periods.
Hence, this evidence together with the stochastic volatilities evolution in [Figure 2]
implies that the moderation of inflation rate volatilities did not solely come from the
reduction of stochastic volatilities but also from the time varying coefficients of
VAR that reflect the economic structures. With respect to GDP growth, the inflation
shock has contributed positively until mid 2000s but it has had more negative effects
on GDP growth more recently. Exchange rate response did not significantly change
over time but has slightly been mitigated towards later sample. The most important
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[Figure 3] Impulse Response Functions of Four Variables to Interest Rate shock
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impulse response function in this paper is the interest rate response to inflation
shock which is at the right hand bottom panel of [Figure 4]. This is related to the
monetary policy stance towards the inflation stabilization. The increase in interest
rate response to a positive inflation shock would imply more aggressive stance
towards inflation stabilization. This impulse response function evidently shows the
positive growth of the interest rate response after two quarters since 2002, which
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[Figure 4] Impulse Response Functions to Inflation shock
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took a turn around 2000 with the advent of the inflation targeting scheme. However,
this response, i.e. monetary policy stance, has been more or less stagnant after 2007.
At any rate, this suggests that the monetary policy stance on inflation stabilization
has indeed improved once the inflation targeting scheme was introduced.

[Figure 5] is impulse response functions to GDP growth shock. The overall
moderation of both inflation and GDP growth to GDP growth shock is apparent in
the graphs while that of the exchange rate response is less clear. The interest rate
response experienced a considerable drop during the 1997 financial crisis which can
be explained by IMF’s prescription of imposing a very high interest rate on
sovereign bonds on Korean economy in spite of the drastic drop in output With the
exception of this episode, the output stabilization stance has been stable.
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[Figure 5] Impulse Response Functions to GDP growth shock
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[Figure 6] is the impulse response functions to the exchange rate shock. First, the
exchange rate response to its own shock has been moderated after 1997 which is in
line with the overall moderation of other variables. However, the exchange rate
shock to inflation rate has been somewhat strong not only during the 1997 crisis but
also in mid 2000s. The initial GDP growth response was negative to the exchange
rate shock but has been mitigated recently. The monetary policy towards exchange
rate shocks shows disparate responses from time to time. In the earlier sample
periods, ranging from the beginning to the early 1990s, the interest rate does not
respond until four quarters after the exchange rate shock with slightly negative sign.
This situation changes in the mid 1990s. It is clear that the interest rate has shown
strong response within shorter time horizon. This change can be interpreted as the
increased sensitivity of the monetary policy to external conditions. Moreover, the
strong response after two quarters imply the relatively immediate monetary policy
response compared to the past but such phenomena can also be interpreted as
“overreacting” as the change in response was slightly more negative after four
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[Figure 6] Impulse Response Functions to Exchange rate shock
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quarters. It can be further deduced that the high level of interest rate set during the
crisis was in fact not due to the inflation or output but to massive depreciation of
Korean Won. This can only be captured when exchange rate is included in the
system, otherwise the monetary policy during this period would have been overly
contractionary despite the economy was in recession. The second largest interest rate
response to exchange rate shock was in 2007 and in the global financial crisis of
2008. In contrast to 1997 crisis, these periods show that the negative response
virtually vanishes in four quarters and thus do not demonstrate “overreaction” of the
monetary policy in response to exchange rate shocks. In 2007, the spike in oil price
has deteriorated terms of trade for Korea. Although oil price or terms of trade was
not brought to the estimation, the interest rate response to exchange rate shock in
2007 seems to somewhat reflect this episode. During the global financial crisis, it is
quite clear that the monetary policy was sensitive to exchange rate movements.
Although the results above show that the monetary policy has been improving in
the sense of the inflation stabilization policy, it is still not clear whether its stance
was “’strong enough”. Taylor principle is a considered as a norm that the interest rate
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responds to the inflation one to one in the long-run in order to stabilize inflation.
And confirming whether the data supports this Taylor principle in the empirical
studies is the key point to evaluate the monetary policy stance towards inflation
stabilization. For example, Clarida et al. (2000) has evaluated the monetary policy
stance of the U.S. with an estimated Taylor rule. The long-run coefficient to
inflation gap is the key parameter to assess the degree of the monetary policy stance.
Clarida et al. (2000) has documented that this stance was above one for the U.S.
economy and thus concluded that the monetary policy was aggressive to inflation
stabilization. However, in our context, this stance parameter could not be derived
since the interest rate in difference was entered into the system for the estimation
stability.” Hence, the model is not able to evaluate whether the monetary policy was
stabilizing or destabilizing the inflation in the long run. Instead one can indirectly
infer a short run stance toward inflation stabilization relative to output stabilization.
[Figure 7] shows the cumulative impulse response to all four shocks in the system
and it is thus the interest rate level response to shocks. The shocks in the initial
period are all normalized by 1 % increase of the corresponding variable. For
example, the top-left panel of [Figure 7] shows the cumulative impulse response of
interest rate in difference to 1% increase of the inflation rate from its own shock.
The response of the interest rate level is slightly less than 0.1 after two years in
recent periods. The response to GDP growth is around 0.15. It seems quite obvious
that the monetary policy in Korea still had more weight on output stabilization as
opposed to inflation stabilization at least in the short run. In order to consolidate this
finding, a sensitivity analysis has been performed by varying the prior distributions
of coefficient parameters. Particularly, prior distributions for {a, B, o} in the
benchmark estimations were set by OLS estimates of time invariant VAR with
initial subsample. Instead of initial subsample, different subsamples such as more
recent periods, periods after 2000 and the whole sample periods were investigated
for OLS estimates and used as prior distributions. But the estimations consistently
gave qualitatively similar results that the monetary policy’s weight on output
stabilization was relatively stronger than that on inflation stabilization.

5 To see this point, suppose the interest rate equation from VAR system is the following. For
simplicity, AR = 87" AR¢—1+8;"m—1+uj. Then, the interest rate level equation can be converted
with lag operators as ¢ (L) Ry = 87 ™ mi—1 +u] where ¢ (L) = (1 — (1+8{") L+ B;"L?). The long

rm

run inflation stabilization stance parameter, 7, can be derived with (1 but ¢ (1) is zero.
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[Figure 7] Cumulative Impulse Response Function of Interest Rate in Difference
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IV. Conclusion

This paper has studied the monetary policy in Korea with a time varying VAR
model using four key macroeconomic variables. First, inclusion of the exchange rate
was a crucial factor in evaluating Korean monetary policy since the monetary policy
demonstrated sensitivity to exchange rate movements during the crisis periods of
both the Asian financial crisis of 1997 and the global financial crisis of 2008.
Second, a specification of the stochastic volatilities in TVP-VAR model is important
in explaining excessive movements of all variables in the sample. The overall
moderation of variables in 2000s was more or less due to a reduction of the
stochastic volatilities but also somewhat due to the macroeconomic fundamental
structures captured by impulse response functions. Third, the degree of the monetary
policy effectiveness on inflation was mitigated in recent periods but with increased
persistence. Lastly, the monetary policy stance towards inflation stabilization has
advanced ever since the inflation targeting scheme was adopted. However, there still
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seems to be a room for improvement in this aspect since the degree of the monetary
policy stance towards inflation stabilization was relatively weaker than to output
stabilization.

The advantage of TVP-VAR framework is its continuous update of estimation
when time series data is in the process of being collected as time passes. Therefore,
timely assessments of economic implications for the policy circle can be provided.
In this sense, this paper can be one of pioneering research in the overall evaluation
of the Korean monetary policy in the future.
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ABSTRACT

We examine whether the observed negative relations between stock returns and
inflation and between housing returns and inflation can be explained by the inflation
illusion hypothesis. We identify the mispricing component in asset prices (i.e., stock
prices and housing prices) based on present value models, linear and loglinear
models, and we then investigate whether inflation can explain the mispricing
component using the data from three countries (the U.S.,, the UK., and Korea). When
we take into account the potential asymmetric effect of positive and negative
inflation on the mispricing components in asset prices, which is an important
implication of the inflation illusion hypothesis, we find little evidence for the inflation
illusion hypothesis in that both positive and negative inflation rates do not have a
negative effect on the mispricing components. Instead, we find that behavioral
factors such as consumer sentiments contribute to the mispricing of asset prices.
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l. Introduction

The relation between asset returns (or asset prices) and inflation has been debated
extensively in the literature and has received renewed interest in recent years (e.g.,
Ritter and Warr [2002]; Campbell and Vuolteenaho [2004]; Cohen, Polk, and
Vuolteenaho [2005]; Brunnermeier and Julliard [2008]; Wei [2010]). In particular,
given the recent implosion of the stock market and housing market price bubbles in
many economies and various economic stimulus packages including the central
bank’s expansionary monetary measures during this economic downturn, there
seems little doubt about the possibility of forthcoming inflation. Therefore, the
relation between asset returns and inflation becomes a more relevant issue. In this
paper, we reexamine the empirical relation between two types of asset returns (i.e.,
stock returns and housing returns) and inflation using international data of the U.K.
and Korea as well as the U.S.

Several hypotheses have been put forward to explain the observed negative
correlation between stock returns and inflation. Modigliani and Cohn (1979) propose
the inflation illusion hypothesis, which maintains that stock market investors are
subject to inflation illusion. According to the hypothesis, stock market investors fail
to understand the effect of inflation on nominal dividend growth rates, and they
extrapolate historical nominal growth rates even in periods of changing inflation.
This implies that stock prices are undervalued when inflation is high and overvalued
when it is low.

Feldstein (1980) proposes the tax hypothesis to explain the inverse relation
between higher inflation and lower share prices. Fama (1981; 1983) proposes the
proxy hypothesis. According to the proxy hypothesis, high expected inflation
proxies for slower expected economic growth. That is, a positive association
between stock returns and real activity, combined with a negative association
between inflation and real activity based on a money demand model, leads to
spurious negative relations between stock returns and inflation. The proxy
hypothesis has been extended by Geske and Roll (1983), who emphasize the
monetization of government deficits and a fiscal and monetary policy linkage. Given
that inflation affects value by way of its effect on the risk premium, Brandt and
Wang (2003) propose the time-varying risk aversion hypothesis. They present a
model in which inflation makes investors more risk averse, driving up the required
equity premium, and thus the real discount rate.

Campbell and Vuolteenaho (2004) revisit the issue of the stock price-inflation
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relation based on the time-series decomposition of the loglinear dividend yield
model, and they provide strong support for Modigliani and Cohn’s (1979) inflation
illusion hypothesis for the U.S. stock market. Additionally, Cohen, Polk, and
Vuolteenaho (2005) present cross-sectional evidence supporting Modigliani and
Cohn’s hypothesis.

However, some recent studies raise questions about the empirical validity of the
inflation illusion hypothesis. Thomas and Zhang (2007) find that the results in
Campbell and Vuolteenaho (2004) are sensitive to model specifications including
the sample period studied, the proxy used for expected inflation, the use of
dividends versus earnings yields, and the VAR methodology employed. So they
claim that it is premature to conclude that the market confuses real and nominal
growth rates and suffers from the massive inflation illusion (see also Chen, Lung,
and Wang [2009]; Wei and Joutz [2009]).

Regarding the housing market, Brunnermeier and Julliard (2008) examine
potential mispricing in the housing market, focusing on the price-rent ratio. They
argue that people suffer from money illusion and mistakenly assume that real and
nominal interest rates move in lockstep. Hence, they wrongly attribute a decrease in
inflation to a decline in the real interest rate and consequently underestimate the real
cost of future mortgage payments. Therefore, they cause an upward pressure on
housing prices when inflation declines.

Piazzesi and Schneider (2007) consider asset pricing in a general equilibrium
model in which some, but not all, agents suffer from inflation illusion. Their model
predicts a non-monotonic relationship between the price-to-rent ratio on housing and
nominal interest rates. Wei (2010) explores an explanation for the positive
association between inflation and dividend yields with no inflation illusion involved
based on a dynamic general equilibrium New-Keynesian model.

Given the recent debate on the empirical validity of the inflation illusion
hypothesis as discussed above and recent implosion of asset prices combined with
potential inflationary pressure, we reexamine the empirical relation not only between
stock returns and inflation but also between housing returns and inflation using
international data of the U.K. and Korea as well as the U.S. For our empirical
analyses, in addition to the two major economies of the U.S. and the UK., we
include Korea partly because it is one of representative developing countries hosting
G-20 meeting in 2010 and partly because residential housing in Korea constitutes a
largest portion of household wealth in the world.

In testing the inflation illusion hypothesis, previous studies tend to focus on the
extent that the mispricing component in asset prices can be explained by inflation.
However, there are additional important implications in the hypothesis. One is that
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the inflation should have a negative effect on the mispricing component to explain
the observed negative relation between asset returns and inflation. The other is that
not only positive inflation but also negative inflation should have a negative effect
on the mispricing component because the inflation illusion hypothesis implies that
asset prices are undervalued when inflation is high and overvalued when it is low. In
this paper, using various measures of the mispricing component in asset prices (i.e.,
stock prices and housing prices), we further examine these implications of the
inflation illusion hypothesis using international data.

We find some evidence of the inflation illusion hypothesis for the stock return-
inflation relation for the U.K. and Korea and for the housing return-inflation relation
for Korea in that the inflation rates explain some fraction of mispricing components
and their effect on mispricing is negative. However, these findings are obtained
assuming a symmetric relation for positive and negative inflation in relation to the
mispricing components. When we take into account potential asymmetric effects of
positive and negative inflation on the mispricing components in asset prices, which
is an important implication of the inflation illusion hypothesis, we find that none of
these asset returns is compatible with the inflation illusion hypothesis in that both
positive and negative inflation rates do not have a negative effect on the mispricing
components. As discussed by Piazzesi and Schneider (2007), one way to understand
the finding of limited evidence for the inflation illusion hypothesis is that only a
small fraction of investors, if any, suffer from it. As a result we anticipate a non-
monotonic relation between asset returns and inflation.

Since we find only limited evidence for the inflation illusion hypothesis, we
further examine whether the mispricing in the asset prices is related to behavioral
factors such as investor sentiment in an attempt to find other factors that may
explain the mispricing in asset prices using consumer confidence as a measure of
investor optimism. We find evidence that investor sentiment could have contributed
to the mispricing in both stock market and housing market asset prices.

This paper’s incremental contribution to the literature includes the following.
First, we examine the robustness of the empirical validity of the inflation illusion
hypothesis using alternative measures of mispricing component in asset prices based
on conventional linear and loglinear models of asset prices (e.g., stock prices and
housing prices).

Second, we look at extensive data for evidence of the inflation illusion for both
stock prices and housing prices of the U.S., the U.K., and Korea. Korea is included
as an example of developing economy, which may have a relatively larger
mispricing component in asset prices and a potentially more important role of
inflation illusion. We confirm this conjecture in the paper.
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Third, we examine another important implication of the inflation illusion
hypothesis: potential asymmetric effect of positive and negative inflation on
mispricing. This important implication has been ignored in the prior literature.
Fourth, since we find only a limited evidence for the inflation illusion hypothesis for
stocks and housing, we further examine alternative variables (or factors) that may
explain the mispricing in asset prices, and find an important role of consumer
sentiment, as a proxy for behavioral factor, in explaining the mispricing.

The paper is organized as follows. In Section 2, we provide empirical
identification of the mispricing component in asset prices using simple present value
models, first in a linear model, then in a loglinear model allowing for time-varying
discount rates. In Section 3, we present empirical results of the extent of the
mispricing due to the inflation illusion using the stock market and housing market
data from the U.S., the UK., and Korea. In section 4, we examine whether the
mispricing in the asset prices is related to behavioral factors such as consumer
sentiment. We conclude in Section 5.

Il. Empirical Identification of the Mispricing Component in Asset
Prices

One way to examine the importance of the inflation illusion in the relation
between asset returns and inflation is to see how much of the mispricing (or non-
fundamental) component of asset prices is explained by inflation (e.g., Campbell and
Vuolteenaho [2004], for stock market prices; Brunnermeier and Julliard [2008], for
housing prices). In this section, we propose a model that helps identify the
mispricing component, which is defined as the part of the asset prices that is not
related to fundamentals. Then we can examine how much of the mispricing
component is related to inflation as a measure of the inflation illusion.

1. Identification of the Mispricing Component in a Linear Model

Suppose that X represents a fundamental variable (e.g., dividends in stock prices
or rents in housing prices). Assuming that the fundamental variable is a non-
stationary series, we consider its first-differenced series, and it is assumed to have a
MAR (moving average representation) by the Wold representation theorem:
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where L is the lag operator (i.e., L"x; = X¢q) and c;(L) is a polynomial in the lag
operator L (i.e., ¢,(0)=3 ! wih Y = ).

Assume that asset price P, (e.g., stock price or housing price) has two
components, fundamental and mispricing (i.e., non-fundamental) components:

P =P +b, )

where P, is a fundamental component and b, is a mispricing component, which is
part of asset price that is not related to fundamental variable. We further assume that
the fundamental component of asset price £ is determined by the expected present
discounted value of the fundamental variable X:

+

ZILXI Eriﬁ[AXH_/ (3)

1-4 j=

where S is a constant discount factor.'
Now we consider a case where X, and P, are cointegrated of order (1, 1), CI(1, 1),
and the other case where X; and P; are not cointegrated.

A. Cointegrated Case

Suppose [X;, P{]’ are cointegrated of order (1, 1), CI(1,1). We define a spread
between (i.e., a linear combination of) X, and P as S;:

S,=P-0X,=(P -0X,)+b,
“4)

=Sl 4b = ——EY pIAK,, +b,
J=

1 A model with a time-varying discount rate will be discussed in Section 2.2 with a loglinear model.
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by setting S =(P"-0X, ):ﬁ EY p'AX,,, and 0 :% .Here, b, represents the
35 . _
mispricing component in price F.
To calculate the present value of expected future fundamental variables AX,,;,

we use the following lemma, whose proof is provided in Hansen and Sargent (1980):

Lemma: Given AX; = C;;(L) uy,,

g
L-p

E: Y8 AXuj= [Cii(L) =Cui(B)] uie )

Using the lemma, it follows that

S =5 +b =L ©

1-pL-p

[C”(L)—C”(ﬂ)]u” +b]

Let b =c,(L) u,, where "2¢ represents a non-fundamental shock that drives 5, .
Then, it follows that

7 = {Mr}z{cu(L) ch(L):||:ult:| %)
S, (L) (L) | u,,
Then, the cointegrated model is characterized by

¢,(L)=0,

(L) = %Tlﬁ[cn (L)—c,(B)]

®)

Then, using %, _ ¢,,(L)"'AX, from (1), it follows that

S =P-0X,=(F —60X,)+b,
= CZI(L) U, +¢y (L) u, = CZI(L) u, + bt

32 SEEIRAGEHF T /2014, v. 36,n. 3
KDI Journal of Economic Policy



=c, (L) ¢, (L)' AX, +b,

=y(L)AX +b )

= i;{/_ AXH +b

j=0

where y(L)=c,(L) c“(L)_l. This implies that u; is a fundamental shock, and
¢y, (L)u,, is a mispricing component b, of asset price P,. That is, when [X,, P{]’ are
cointegrated of order (1, 1), CI(1,1), the mispricing component b, of asset price Py is

extracted from the spread S, as residuals after taking into account current and lagged
AX

—j .

bt = CZZ(L)uzr = Sr _CZI(L) U, = Sr _CZI(L) C”(L)il AXr
© 10
=St—}/(L)AXt=S,—ZO}/jAX,_j (10)
J=

Then we regress the mispricing component of asset prices, b,, on inflation rates to
see how much of b, is explained by inflation:

b=a+p x +e, (11)

If inflation 7, explains a substantial fraction of by, it can provide support for the
inflation illusion hypothesis.

B. Non-cointegrated Case
Suppose [X;, P;]” are not cointegrated although both series are integrated of order

one, I(1), series. Then, we have the following bivariate MAR (moving average
representation):

Z = |:AX1‘:|:|:CII(L) Clz(L):||:“11:| ' (12)
AF, ey (L) (L) ]| uy,

Given that X is a fundamental variable, we impose c¢,,(L) =0, which identifies
uyc as a fundamental shock and uy; as a non-fundamental shock. Then, it follows
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S,=P—-0X,=(P -6X,)+b,

(13)

. 1 x
=S, +b=——FEY B'AX, ; +),

1-4 Jja

by setting 6 = i
1-4

Since [X;, P{]’ are not cointegrated, it follows that the spread S, is integrated of
order one, I(1), process. Thus, it follows from (13) that the mispricing component b,
is also an integrated order one, I(1), process:

AF, =c) (Du, + ¢,y (L)u,, = 21(L)”1t +(1—L)b, (14)

That is, c,(L), (= A b, ) is a mispricing component of AP . Since
AX, = ¢, (L)u,,, it follows that

APy = ¢, (L) u, +c,(L)u, =c,(L)u,+A-L)b,

= ¢, (L), (L)' AX, + ¢, (L) u, =y(L)AX,+ (1-L)b, (15)

=> yAX, , + (1-L)b,
j=0

where y(L) = ¢, (L) ¢, (L)

Therefore, when stock price P, and a fundamental variable X, are non-stationary
and non-cointegrated, the mispricing component in the price will be non-stationary
and it is derived from AP, as residuals after taking into account current and lagged
AX 2

-y

Ab, =, (L)ty, = AP, ¢, (L)t = AP, —c,, (L) ¢, (L) ' AX,

" (16)
=AL -~ ,207.1‘ AX,
=

2 Therefore, it is shown that the presence of a cointegration CI(1,1) relation between cash flows (e.g.,

dividends or rents) and asset prices is a sufficient condition for the absence of a non-stationary
mispricing component in the asset prices for the sample period. If we define the non-stationary
mispricing component in the asset prices as a bubble in asset prices, this can be used as a condition
for the presence of the bubble (see e.g., Lee [1998]).
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Then, as in (11), we regress the mispricing component of asset prices, Ab,, on
inflation rates to see how much of the mispricing component Ab, is explained by
inflation.

2. [dentification of the Mispricing Component in a Loglinear Model

Models in Section 2.1 are based on non-logged (real) asset prices and
fundamentals with a constant discount rate. Previous studies such as Campbell and
Shiller (1988a; 1989b), Campbell (1991), and Campbell and Ammer (1993) develop
log-linear models allowing for time-varying discount rates. They show that the log
price-dividend ratio S, is given by:

Szt = P, _d, = Erzpj[Adt+/_ht+j]+771 (17)

j=0

where prand d; are logged asset price and fundamental variable (e.g., dividend), h; is
time-varying returns, and 7, is an approximation error. Equation (17) states that the
spread §,,, the log price-dividend ratio, is an expected discounted value of all
future dividend growth rates less returns discounted at the discount rate p. That is,
the log price-dividend ratio is an expected discounted value of all future one-period
‘discounted rate-adjusted dividend growth rates’, Adw- hwj. As such, the log price-
dividend ratio provides the optimal forecast of the discounted value of all future
dividend growth rates, future returns, or both.

This model is characterized as the restrictions ¢,(L)=0, ¢,(1)=0, and c,(L)=0,
on the following trivariate MAR model:

Ad ¢, (L) c,(L) c,(L)||e
Z =|Adr |=|c, (L) c, (L) c(L)| e (18)
s c, (L) c,(L) c,(L)]|e

2t

Where Adr, =Ad, —h,, e, =dividend innovation, €, = stock return innovation,
and ¢ =non-fundamental innovation (e.g., Lee [1998]).3 That is, with the above

3 As in Campbell and Shiller (1988b), we also assume E h, = E, r, + c. That is, we assume that there
is some variable r, whose beginning-of-period rational expectation, plus a constant term c, equals
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identifying restrictions, we have the following:

Ad, =c, (L)e Adr, =c, (L)e, +c,,(L)e, , and

dt >

s, =c,(L)e, +c,(L)e, +c,;(L)e

dt nt

In the above representation, the mispricing component in the logged price, b, is
given by¢;(L)e,, which is part of the log price-dividend ratio §,, that is not related
to such fundamental variables as dividends and returns.

Then, the mispricing component in the logged price, by, is derived from s§,, as
residuals after taking into account current and lagged Ad, ; and Adr,_ forj=0, 1,2,

b =cy,(L)e, =5, —¢;(L)e, —c;,(L)e,

o0 o0
T %71/ Adz-/ - 207/2/ l—j
J= J=

Then, as in (11), we regress the mispricing component of logged asset prices, by,
on inflation rates to see how much of b, is explained by inflation.

3. Test for the Inflation lllusion

The inflation illusion hypothesis can be tested, as in the previous studies, by
examining whether a substantial fraction of the mispricing component of asset prices
is explained by inflation. However, the hypothesis anticipates not only that inflation
is playing an important role in explaining the mispricing component but also that
inflation and asset prices are negatively related. That is, according to the inflation
illusion hypothesis, when inflation is high, real as well as nominal interest rates will
be high, future cash flows are heavily discounted, and asset prices will be lower.
Therefore, inflation should affect the mispricing component negatively.

In regression (11), we examine the explanatory power of inflation by using only
the current inflation rates. In a strict sense, we can consider only the current inflation

the ex ante return on stock h, over the period. While Campbell and Shiller (1988b) consider the
hypothesis that the expected real return on stock equals the expected real return on commercial
paper plus a constant, we consider that the expected real return on stock equals the expected real
return on the long-term government (10-year Treasury) bond plus a constant since we are also
investigating the housing market in addition to the stock market. For details, see Section 3.1.
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rate to examine the contemporaneous negative relation between asset returns and
inflation. However, to be more flexible, we allow for lagged inflation rates to affect
the mispricing components. Therefore, we consider the following three cases with
inflation rates: only the current inflation rate, only the lagged inflation rates, and the
current and lagged inflation rates.”

b=a+pr+e, (11.1)
k

b=a+) Bz +e, (11.2)
j=1
k

bt=a+Z(;,B/ﬂt_/.+€t (11‘3)
j=

We test for the null hypothesis that inflation rates as a group do not affect the
mispricing component and for the null hypothesis that the net cumulative effect of
inflation is zero, as follows:

Hlo: #,=0 for each j, and
H20: Zﬂ/ =0

We consider another important implication of the inflation illusion hypothesis.
According to the hypothesis, asset prices (i.e., stock prices or housing prices) are
undervalued when inflation is high and become overvalued when inflation falls.
Therefore, the hypothesis anticipates that both positive and negative inflation shocks
drive only a negative asset return-inflation relation. This implies that both positive
and negative inflation rates are negatively related to the mispricing component in
asset prices. To examine this implication of the inflation illusion hypothesis, we
employ a dummy variable regression:

b=a+bl 7l +b2 72 +e¢ (11.4)

4 The mispricing component, b,, is unobservable and thus needs to be identified and calculated, and

then this proxy is used to be related to inflation. So naturally, additional measurement error related
standard error can be a problem. However, as Pagan (1984) points out, the standard errors are not
really a problem here. This is partly because we use the mispricing component, b,, as the left hand
side variable (i.e., regressand) rather than a right hand side variable (i.e., regressors).
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where z1= D, x7,= positive inflation; 72 = (1- D; ) x 7,= negative inflation; and
D: =1 when 7, > 0, otherwise 0. That is, the inflation illusion hypothesis
anticipates that both bl <0 and b2 <0.

lll. Empirical Results

1. Data and Preliminary Findings

For our empirical analysis, we use data from the U.S., the U.K., and Korea. For
the empirical estimation for the U.S. stock market, we use the monthly S&P real
price index and dividend series for the sample period of 1872:01 to 2009:06. The
data are from Shiller’s web page: http://www.econ.yale.edu/~shiller/data.htm. For
the U.S. housing price index, we use the monthly average price of new one-family
house sold during the month (USHOUSEP), which is from the Bureau of the Census.
For the U.S. rent series, we use the monthly CPI component of rent for primary
residence (USCPHRR.E), which is available from the Bureau of Labor Statistics.
For the housing price and rent index, the sample period is from 1981:01 to 2009:06.
For interest rates, we use the long-term government (10-year Treasury) bond yield
on Shiller’s web page.6

For the empirical estimation for the U.K. stock market, we use the quarterly
MSCI return index with and without dividend yield, which allows us to extract
dividend series, obtained from Datastream for the sample period of 1988:I to

5 There is still debate about the appropriate measure of housing prices and rents in relation to inflation. For

example, Journal of Housing Economics recently had a “Special Issue on Owner Occupied Housing in
National Accounts and Inflation Measures” in Volume 18, Issue 3, September 2009.

In its objective, it states that “The articles (in this special issue) take up various facets of the treatment
of owner occupied housing (OOH) services in the official statistics of nations, and especially of the
nation at the center of the global financial crisis: the United States. It is easy to understand why the
cost of OOH services belongs in measures of consumer expenditure, national output and inflation.
Most people in the United States — as in many other nations — live in homes they own, their homes
constitute most of their wealth, and home values have been subject to large swings. Errors made in
assessing the evolution over time, or levels, of prices for OOH services could distort key measures of
national economic performance including the consumer price index (CPI).”

6 See footnote 8 for the discussion of using interest rates for stock returns (see also Campbell and
Shiller [1988b]).
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2008:1V. For the U.K. housing market index, we use the quarterly IPD all property
index and the corresponding rent index for the sample period of 1988:1 to 2008:1V.
For interest rates, we use the yield on the U.K. government 10-year bond.

For the empirical estimation for the Korean stock market prices, we use quarterly
MSCI return index with and without dividend yield obtained from Datastream for
the sample period of 1988:1 to 2008:1V. For the Korean housing market index, we
use the housing purchase price composite index and the corresponding CPI
component of rent for the sample period of 1987:1~2009:1I. The housing index is
from Kookmin Bank and the rent series is from the National Statistics Bureau.’ For
interest rates, we use the five-year rate on the Korean National Housing Bond. The
CPIs (not seasonally adjusted) for all the countries are originally from the
International Financial Statistics of IMF, which are obtained from Datastream

<Table 1> reports the results of the regression of various asset returns on
inflation rates and cross correlations between asset returns and inflation for the U.S.
(Panel A), the U.K. (Panel B), and Korea (Panel C). We report not only
contemporaneous correlations but also the cross correlations with one lag and one
lead to allow for a potential mismatch in timing in the compilation of the data.

The regression for the U.S. in Panel A shows that nominal stock returns (SR) are
positively related to inflation (coefficient = 0.39) but the coefficient is substantially
less than one for the sample period of 1871-2009. As a result, real stock returns
(RSR) are significantly negatively related to inflation (coefficient = -0.61), which is
confirmed by the cross correlations between stock returns and inflation. For the
housing returns, both nominal (HR) and real (RHR) housing returns are negatively
related to inflation for the sample period of 1981~2009, which is also confirmed by
the cross correlations. Therefore, we find that both (real) asset returns are negatively
related to inflation for the U.S.

For the UK. and Korea, we find that both nominal and real asset returns (i.e.,
stock returns and housing returns) are negatively related to inflation for the sample
period, which is confirmed by cross correlations, while there is some variation in the

7 The housing index is available from Kookmin Bank web page:
http://land kbstar.com/quics?asfilecode=5023& nextPage=page=B002188&weblog=1 gnb_C4
The rent series is available from the National Statistics Bureau web page:
http://www .kosis.kr/domestic/theme/do01_index.jsp
Both series are also available from the Bank of Korea (http://ecos.bok.or.kr/).
For the Korean housing market index, we also use the quarterly ‘National Apartment Purchase
Price Indices’ and the ‘National Apartment Jeonse Price Indices’ for the sample period of 1988 to
2008. The Jeonse price is an up-front lump-sum deposit from the tenant to the owner for the use of
the property with no additional requirement for periodic rent payments. The empirical results are
similar and they do not change any of our interpretation of the Korean empirical results.
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<Table 1> Regressions and Cross Correlations

Dependent | Constant INF Adjusted Cross correlations with INF (t-k) Qstat
s
variable (t-stat) (t-stat) R2 -1 ‘ 0 ‘ 1
Panel A: The U.S.
Sample period: 1871:01 to 2009:06 (monthly)
SR 0.3375 0.3883 0.0096 0.0968*** 0.1011*** 0.0092 32,73
(3.3053) (4.1392)
RSR 0.3440 -0.6110 0.0243 0.0223 -0.1579*** -0.0635* 49.01
(3.3699) (-6.5150)
Sample period: 1981:01 to 2009:06 (monthly)
HR 0.4736 -0.1511 -0.0028 -0.0140 -0.0131 0.0087 1.75
(1.7772) (-0.2404)
RHR 0.4745 -1.1516 0.0069 -0.0567 -0.0992** 0.0259 4.71
(1.7838) (-1.8353)
Panel B: The U.K.
Sample period: 1988:1 to 2008:IV (quarterly)
SR 24077 -0.0512 -0.0124 -0.0917 -0.0056 -0.1445 252
(1.9373) (-0.0505)
RSR 2.4046 -1.0543 0.0012 -0.1003 -0.1164 -0.1525 4.02
(1.9492) (-1.0478)
HR 0.5360 -0.9435 0.0696 0.0233 -0.2848*** -0.1133 8.05*
(1.2315) (-2.6574)
RHR 0.5082 -1.8868 0.2567 0.0020 -0.5157*** -0.1203 23.85*
(1.1827) (-5.3832)
Panel C: Korea
Sample period 1988:1 to 2008:1V (quarterly)
SR 5.6645 -2.5788 0.0034 -0.2032* -0.1246 -0.3260*** 14.02*
(1.7111) (-1.1306)
RSR 5.6733 -3.5762 0.0179 -0.2084* -0.1729 -0.3330*** 15.83**
(1.7272) (-1.5802)
Sample period 1987:1 to 2009:1I (quarterly)
HR 0.7133 -0.7437 0.1066 0.2617* | -0.3417** 0.1128 18.10"
(2.0470) (-3.3908)
RHR 0.6971 -1.6989 0.4074 0.2822** | -0.6436™* 0.1598 47.37
(2.0255) (-7.8425)

Notes. SR = nominal stock retun; RSR = real stock return; HR = nominal housing return; RHR = real housing return; INF=
inflation rate; Q-stat = Ljung-Box statistics for the test of the significance of three cross-correlations as a group.
** **and * denote significance at 1%, 5%, and 10%, respectively.
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magnitude of correlations in each country.8 Therefore, we find that for all three
countries, the relation between (real) asset returns and inflation is negative, and thus
both stocks and housing in these countries are not a good short-term hedge against
inflation for the sample period.

2.The US.

In <Table 2>, we report the results of unit root tests and cointegration tests for
asset prices (i.e., stock prices and housing prices) and fundamental variables (i.e.,
dividends and rents). Panel A of <Table 2> shows that both the S&P prices and
dividends are non-stationary, I(1), series; and the linear combination of the stock
prices and dividends (i.e., the spread S1) is marginally stationary, implying that they
are cointegrated of order (1,1). We further implement Johansen’s cointegration tests
using maximum likelihood and trace tests. Both tests show that the null of no
cointegration is rejected at the conventional significance level of 10%, which
indicates that there is at least one cointegration vector between real stock prices and
dividends. This indicates that the mispricing component of the S&P stock price is
stationary. This implies that the deviation of stock prices from fundamentals is not
non-stationary, and that stock prices and fundamentals tend to move together over
time so there is little chance of potential non-stationary bubbles in stock prices for
the sample period.

As in equation (10), we regress the spread on current and lagged first-differenced
dividends to derive a mispricing component of the S&P prices, and then we regress
the mispricing component on inflation as in equation (11). The estimation results are
presented in Panel A of <Table 3> under the heading SP (i.e., stock prices).

8 Hartzell, Liu, and Hoesli (1997) investigate whether real estate securities continue to act as a
perverse inflation hedge in foreign countries given security design differences. They find that real
estate securities provide a worse hedge against inflation relative to common stocks in some
countries and are comparable to stocks in other countries. Regarding whether REITs provide an
inflation hedge in the long run, previous studies find the lack of a positive relationship between
general prices and REIT returns. As in most prior research, Chatrath and Liang (1998) also find no
evidence that REIT returns are positively related to temporary or permanent components of
inflation measures.
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<Table 2> Unit Root and Cointegration tests

Panel A. The U.S.
A.1 Unit Root Tests

(i) Augmented Dickey-Fuller Regression

m

(i) Phillips-Perron Regression

Ax =a +ax,  + Z;f’,AXH +v, x =b +bx_ +v,
i1
Dickey-Fuller test Phillips-Perron test
Variables ( X, )
T. (2 lags) T. (4 lags) Z(tv) (2 lags) Z(tv) (4 lags)
-0.96694 -1.11064 -0.89804 -0.96453
D -0.72528 -1.06637 0.77621 042614
S1 -2.70089 -3.00865 -2.48044 -2.61577
HP -1.35666 -1.13575 -1.72634 -1.56122
rent -1.26378 -1.36215 -1.01396 -1.04611
S2 -2.37180 -1.98865 -3.64679 -3.65443
A.2 Cointegration Tests
Eigenvalu L-max Trace Ho: r p-r L-max90 Trace90
The S&P price and dividend series (monthly, real non-logged)
0.0087 14.44 14.77 0 2 10.60 13.31
0.0002 0.33 0.33 1 1 2.71 271
The U.S. house price and rent series
0.0380 13.15 15.41 0 2 10.60 13.31
0.0066 2.26 226 1 1 2.71 271

Notes. P = real stock prices; D = dividends; HP = housing prices; rent= rent series.
1. Monthly data from 1872:01 to 2009:06 (non-logged real series)
Pt=-322.4787 + 57.4843 D; + S1;

(-26.4518) (44.2457) RBar*2 0.7211
Critical values: 1% = -3.437; 5% = -2.864; 10% = -2.568
2. Monthly data from 1981:01 to 2009:06 (non-logged real series)
HPy =-2233.6807 + 0.3487 Renti+ S2;
(-15.8347) (22.5187) RBar*2 0.7370
Critical values: 1% = -3.451; 5% = -2.870; 10% = -2.571

(Fuller [1976], Tables 8.5.1 and 8.5.2, pp.371~373). The details of the adjusted £statistics Z(t») can be found in the work of

Phillips and Perron (1988).
Eigenvalue: Eignevalue corresponding to the maximum likelihood function,
Ho: r:  Hypothesis about the cointegrating rankr.

L-max: The likelihood ratio test statistic for testing r cointegrating vectors versus the altemative of r+1 cointegrating vectors;
Trace: the likelihood ratio test statistic for testing the hypothesis of at most r cointegrating vectors. These are based
on Johansen (1988). L-max90 and Trace90 are the corresponding critical values. Critical values indicate the

corresponding statistics to be used for testing unit root.
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Panel B. The U.K.
B.1 Unit Root Tests

(i) Augmented Dickey-Fuller Regression

AXZ =a +ax_ + Z)/’AX[_i +V,

i=1

(i) Phillips-Perron Regression

X =b +bx +v
t 0 t-1 t

Dickey-Fuller test Phillips-Perron test
Variables ( X, )
T. (2 lags) T, (4 lags) Z(to) (2 lags) Z(to) (4 lags)
P -1.57939 -1.81124 -1.55336 -1.58780
D -1.72130 -0.45011 -4.83084 -5.14922
S$1 -2.20486 -1.63721 -5.65981 -6.08621
HP -3.86504 -3.70483 -1.57092 -1.77748
rent -0.31763 -2.11368 1.22393 0.94481
S2 -3.90989 -3.75319 -1.58722 -1.80037
B.2 Cointegration Tests
Eigenvalu L-max Trace Ho: r p-r L-max90 Trace90
The U.K. stock price and dividend series (quarterly, real non-logged)
0.1379 11.87 14.37 0 2 10.60 13.31
0.0308 250 2.50 1 1 2.7 2.7
The U.K. house price and rent series
0.5057 57.08 57.75 0 2 10.60 13.31
0.0083 0.68 0.68 1 1 2.7 2.7

Notes. P = real stock prices; D = dividends; HP = housing prices; rent= rent series.

1. Monthly data from 1888:1 to 2008:1V (non-logged real series)

P =70.7287 +84.2442 Dy+ STy
(4.4399) (10.09119)
Critical values: 1% = -3.512 5% = -2.897 10% = -2.586

2. Quarterly data from 1988:1 to 2008:IV (non-logged real series)

HPt =104.0368 - 0.0534 Renti+ S2;

(14.0155) (-1.2164)
Critical values: 1% = -3.512 5% = -2.897 10% = -2.586
(Fuller [1976], Tables 8.5.1 and 8.5.2, pp.371~373). The details of the adjusted £statistics Z(th) can be found in the work of
Phillips and Perron (1988).
Eigenvalue: Eignevalue corresponding to the maximum likelihood function,

Ho:r:

RBar*2 0.5469

RBar**2 0.0103

Hypothesis about the cointegrating rank r.

L-max: The likelihood ratio test statistic for testing r cointegrating vectors versus the alternative of r+1 cointegrating vectors;
Trace: the likelihood ratio test statistic for testing the hypothesis of at most r cointegrating vectors. These are based
on Johansen (1988). L-max90 and Trace90 are the corresponding critical values. Critical values indicate the

corresponding statistics to be used for testing unit root.
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Panel C. Korea

C.1 Unit Root Tests

(i) Augmented Dickey-Fuller Regression (i) Phillips-Perron Regression
Ax =a +ax_ +Y yAx_+v X, =b +bx_ +v,
i1
Dickey-Fuller test Phillips-Perron test
Variables ( X, )
T. (2 lags) T (4 lags) Z(tv) (2 lags) Z(to) (4 lags)
-2.24168 -2.55055 -2.09893 -2.19550
-8.73675 -1.34687 -11.85300 -11.63770
S1 -2.05769 -3.16879 -2.53281 -2.66095
HP -1.42662 -1.66996 -0.94946 -1.08881
rent 0.20365 -0.40403 0.11344 -0.01447
S2 -1.27780 -2.28815 -0.89537 -1.10946
C.2 Cointegration Tests
Eigenvalue L-max Trace Ho: r p-r L-max90 Trace90

Korean stock price and dividend series (quarterly, real non-logged)
0.5796 70.19 74.95 0 2 10.60 13.31
0.0571 476 476 1 1 2.71 2.71

Korean house price and rent series
0.1171 10.96 12.76 0 2 10.60 13.31

0.0203 1.81 1.81 1 1 2.1 2.7

Notes. P = real stock prices; D = dividends; HP = housing prices; rent= rent series.

1. Monthly data from 1988:1 to 2008:1V (non-logged real series)

Pt =89.0082 +12.9584 D+ S1t

(21.0537) (2.6088) RBar*2 0.0435

Critical values: 1% = -3.512 5% = -2.897 10% = -2.586

2. Quarterly data from 1987:1 to 2009:11 (non-logged real series)

HP; =-11.4036 + 1.0165 Renti+ S2

(-1.9096) (8.1871) RBar*2 0.3917

Critical values: 1% = -3.505 5% = -2.894 10% = -2.584

(Fuller [1976], Tables 8.5.1 and 8.5.2, pp.371~373). The details of the adjusted £statistics Z(th) can be found in the work of

Phillips and Perron (1988).

Eigenvalue: Eignevalue corresponding to the maximum likelihood function,

Ho: r: Hypothesis about the cointegrating rank r.

L-max: The likelihood ratio test statistic for testing r cointegrating vectors versus the alternative of r+1 cointegrating vectors;
Trace: the likelihood ratio test statistic for testing the hypothesis of at most r cointegrating vectors. These are based
on Johansen (1988). L-max90 and Trace90 are the corresponding critical values. Critical values indicate the
corresponding statistics to be used for testing unit root.
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<Table 3> reports estimates of the regression of mispricing component on current
inflation rate, lagged inflation rates, and current and lagged inflation rates:

NFi, =a, + 3, INF, +e,,, (11.1)

NFi,=a,+) B, INF,_ +e,, (11.2)
i=1

NFi,=a,+) f INF,_ +e,, fori=1,2,3, (11.3)

i=0

where NF1 = mispricing component in asset prices (e.g., stock prices or housing
prices), NF2 = mispricing component in the first differenced asset prices, and NF3 =
mispricing component in the difference in log prices and log dividends (or rents).

Ak *k and * represent significance at 1%, 5%, and 10% level, respectively.

For model (11.1) with the current inflation, we report a constant and coefficient
of the current inflation. Adjusted R’ is in percentage. For model (11.2) with lagged
inflation rates, we report y’test of the null that each coefficient is zero, and the sum
of coefficients with the y’test that the sum is zero. Adjusted R2 is in percentage.
For model (11.3) with the current and lagged inflation rates, we report j”test of the
null that each coefficient is zero, and the sum of coefficients of the current and
lagged inflation rates with the y* test that the sum is zero. Adjusted R” is in
percentage. SP and HP denote mispricing component in stock price and housing
price, respectively.

Since U.S. stock prices and dividends are cointegrated, we use a loglinear model
as discussed above by regressing the mispricing component of the spread ( =
log(p(t))-log(d(t))), (i.e., b;= NF3,, mispricing component in the difference in log
prices and log dividends or rents), on inflation. We find that the adjusted R*is 0.005
when the current inflation rate is used as the regressor, 0.002 when six lagged
inflation rates are used [i.e., INF(t-1) through INF(t-6)], and 0.004 when the current
and six lagged inflation rates are used. While inflation rates appear to affect the
mispricing component, inflation still explains little variation (less than 1%) in the
mispricing component. Further, their net effect is positive rather than negative,
which is not consistent with the inflation illusion hypothesis.

Overall, we find that the U.S. S&P stock market prices and fundamentals tend to
move together over time, and inflation explains only a small fraction of various
mispricing components of stock market prices. This indicates that the inflation
illusion hypothesis is not effective in explaining the observed negative U.S. stock
return and inflation relation.
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<Table 3> Explanatory Power of Inflation for the Mispricing Component in Asset Prices

Panel A. The U.S.

NF3 NF3

Current INF
Constant 0.00 -0.00
Coefficient 0.03*** 0.00
Adj. R2 0.005 -0.003

Lagged INF
Each coeff. =0 13.84* 232
Sum of coeff. 0.05*** 0.04
Adj. R2 0.002 -1.000

Current & Lagged INF
Each coeff. =0 20.14* 2.59
Sum of coeff. 0.06™** 0.04
Adj. R2 0.004 -1.003
Panel B. The UK.

NF3 NF3

Current INF
Constant 0.05** 0.00
Coefficient -0.06** 0.00
Adj. R2 0.099 -0.001

Lagged INF
Each coeff. =0 71.39* 0.79
Sum of coeff. -0.47* 0.02
Adj. R2 0.311 -0.047

Current & Lagged INF

Each coeff. =0 67.66"** 0.85
Sum of coeff. -0.17%* 0.02
Adj. R2 0.311 -0.062
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Panel C. Korea

NF3 NF2
Current INF
Constant 0.53* 0.03
Coefficient -0.45" -0.03
Adj. R2 0.190 -0.010
Lagged INF
Each coeff. =0 43.76™ 10.99*
Sum of coeff. -0.87%** -0.62***
Adj. R2 0.372 0.116
Current & Lagged INF
Each coeff. =0 44 89 11.57*
Sum of coeff. -0.92*+ -0.57***
Adj. R? 0.373 0.117

In Panel A of <Table 2>, we find that both U.S. housing prices and rent series are
nonstationary, I(1), series, and the linear combination of the housing prices and rent
series (i.e., the spread S2) is an I(0) series, in particular, by the Phillips-Perron unit
root tests, implying that they are cointegrated of order (1,1). We further implement
Johansen’s cointegration tests using maximum likelihood and trace tests. Both tests
show that the null of no cointegration is rejected at the conventional significance
level of 10%, which indicates that there is at least one cointegration vector between
real housing prices and rent series. This indicates that the mispricing component of
housing price is stationary. This implies that the deviation of housing prices from
fundamentals (i.e., rent) is not non-stationary, and that housing prices and
fundamentals tend to move together over time so there is little chance of a potential
non-stationary bubble in housing prices.

Since U.S. housing prices and rent series are cointegrated, we use a loglinear
model by regressing the mispricing component of the spread (= log(hp(t))-
log(rent(t))), (i.e., b, = NF3)), on inflation. We find that the adjusted R?is -0.003
when the current inflation rate is used as the regressor, -0.010 when six lagged
inflation rates are used [i.e., INF(t-1) through INF(t-6)], and -0.013 when the current
and six lagged inflation rates are used. Further, inflation rates tend to have an
insignificant positive effect on the mispricing component, which is inconsistent with
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the inflation illusion hypothesis.

Overall, we find a stationary mispricing component in the U.S. housing prices,
and inflation does not explain the mispricing component of the housing prices
regardless of different modeling of the mispricing component. Further, the effect of
inflation on the housing mispricing component is insignificant. This implies that the
inflation illusion is not effective in explaining the observed negative U.S. housing
return and inflation relation.

Now we examine a potential asymmetric relation between mispricing and
inflation as discussed in Section 2.3 with regression (11.4). The estimation results of
the asymmetric regression models are presented in <Table 4>. In Panel A, we report
the results for the U.S. stock and housing markets. For the U.S. stock market prices,
the regression of the mispricing component in the loglinear model, NF3, has an
adjusted R* of 0.077. In the regression of NF3, positive inflation has a negative
effect, but negative inflation has a positive effect on the mispricing, which is not
fully consistent with the illusion hypothesis.

For the U.S. housing market, positive inflation has an insignificant positive effect
while negative inflation has an insignificant negative effect on the mispricing
component, which is not consistent with the illusion hypothesis. That is, the negative
relation between housing returns and inflation for the U.S. is not consistent with the
inflation illusion hypothesis regardless of whether we take into account the potential
asymmetric relations.

NFi,=a+bl zl1 +b2 72  fori=1,2,3, (11.4)

where 71 = positive inflation; 72 = negative inflation,

NF1 = mispricing component in asset prices (e.g., stock prices or housing prices),
NF2 = mispricing component in the first differenced asset prices, and NF3 =
mispricing component in the difference in log prices and log dividends (or rents).

SP and HP denote mispricing component in stock price and housing price,
respectively.

*ak *k and * represent significance at 1%, 5%, and 10% level, respectively.
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<Table 4> Asymmetric Relation between Mispricing and Inflation

Panel A. The U.S.

NF3 NF3

Constant 0.08*** -0.00
Coeff. of 71, -0.09* 0.02
Coeff. of 72 0.17** -0.01
Adj. R? 0.077 -0.002

2 (1) test 134.03** 0.76
Signi. level 0.000 0.382

Panel B. The U.K.

NF3 NF3

Constant 0.05** -0.01
Coeff. of 71, -0.06** 0.01
Coeff. of 72 -0.03 -0.10
Adj. R 0.088 -0.017

7 (1) test 0.02 048
Signi. level 0.879 0.490

Panel C. Korea

NF3 NF2

Constant 0.70* 0.06
Coeff. of 71, -0.54* -0.04

Coeff. of 72 2,62+ 0.14

Adj. R 0.215 -0.022

7 () test 14,61+ 0.04

Signi. level 0.000 0.839

3. The UK.

Panel B of <Table 2> shows that both stock prices and dividends are
nonstationary, I(1), series, and the linear combination of the stock prices and
dividends (i.e., the spread S1) is stationary, implying that they are cointegrated of
order (1,1). To be more precise, we obtain somewhat mixed unit root test results.
Dividends are stationary by the Phillips-Perron test and the spread between stock
prices and dividends is nonstationary by the Dickey-Fuller test. However, the
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Johansen tests show that they are cointegrated: Johansen’s cointegration tests using
maximum likelihood and trace tests show that the null of no cointegration is rejected
at the conventional significance level of 10%, which indicates that there is at least
one cointegration vector between real stock prices and dividends. This implies that
the mispricing component of the U.K. stock market price is stationary as in the case
of'the U.S.

Since U.K. stock prices and dividends are cointegrated, we use a loglinear model
by regressing the mispricing component of the spread ( = log(p(t))-log(d(t))), (i.e., b;
= NF3,), on inflation. We find that the adjusted R”is 0.099 when the current inflation
rate is used as the regressor, 0.311 when four lagged inflation rates are used [i.e.,
INF(t-1) through INF(t-4)], and 0.311 when the current and four lagged inflation
rates are used. Further, inflation rates affect the mispricing component, and their net
effect is significantly negative, which is consistent with the inflation illusion
hypothesis.

Overall, we find that the U.K. stock market prices and fundamentals tend to
move together over time, and inflation explains some fraction of the mispricing
component of stock market prices with their net effect being negative. This implies
that the inflation illusion hypothesis helps explain the observed negative relation
between U.K. stock returns and inflation.

We now turn to the U.K. housing market prices. Panel B of <Table 2> shows that
both the housing index and rent series are nonstationary, I(1), series, and the linear
combination (i.e., the spread S1) is stationary, implying that they are cointegrated of
order (1,1). To be more precise, we obtain somewhat mixed unit root test results.
Housing prices are stationary by the Dickey-Fuller test and the spread between
housing prices and dividends is nonstationary by the Phillips-Perron test. However,
the Johansen tests show that they are cointegrated: Johansen’s cointegration tests in
Panel B show that the null of no cointegration is rejected at the conventional
significance level of 10%, which indicates that there is at least one cointegration
vector between real housing index and rent series. This indicates that the mispricing
component of the U.K. housing index is stationary.

Since U.K. housing prices and rent series are cointegrated, we use a loglinear
model by regressing the mispricing component of the spread ( = log(hp(t))-
log(rent(t))), (i.e., b, = NF3,), on inflation. We find that the adjusted R*is -0.012
when the current inflation rate is used as the regressor, -0.048 when four lagged
inflation rates are used [i.e., INF(t-1) through INF(t-4)], and -0.062 when the current
and four lagged inflation rates are used. Further, inflation rates as a group do not
affect the mispricing component, and their net effect is insignificant, which is not
consistent with the inflation illusion hypothesis.
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Overall, we find that the U.K. housing prices and fundamentals tend to move
together over time, and inflation does not explain the mispricing component of
housing prices with their net effect being insignificant. This indicates that the
inflation illusion hypothesis does not help explain the U.K. housing return and
inflation relation.

Now we examine a potential asymmetric relation between mispricing and
inflation. In Panel B of <Table 4>, we report the results for the U.K. For the U.K.
stock prices, using the loglinear model, NF3, the adjusted R?is 0.088. However, in
the regression, while positive inflation has a negative effect on mispricing
components, negative inflation does not have a significant negative effect on the
mispricing component, which is not fully consistent with the illusion hypothesis. For
the U.K. housing prices, inflation rates have little explanatory power for the
regression. Overall, when we take into account the potential asymmetric relation for
positive and negative inflation, we do not find any significant evidence in favor of
the inflation illusion hypothesis either for the U.K. stock market or for the U.K.
housing market.

4. Korea

In Panel C of <Table 2>, we find some mixed results for the unit root tests for
Korean stock market prices and dividends. Still, we find some evidence that both
stock prices and dividends are nonstationary, I(1), series, and the linear combination
(i.e., the spread S1) is marginally stationary, implying that they are cointegrated of
order (1,1). Johansen’s cointegration tests in Panel C also show that the null of no
cointegration is rejected at the conventional significance level of 10%, which
indicates that there is at least one cointegration vector between real stock prices and
dividends. This implies that the mispricing component of stock price is stationary as
in the case of the U.S. and the U.K.

Since Korean stock prices and dividends are cointegrated, we use a loglinear
model by regressing the mispricing component of the spread (= log(p(t))-log(d(t))),
(i.e., b, = NF3)), on inflation. We find that the adjusted R%is 0.190 when the current
inflation rate is used as the regressor, 0.372 when four lagged inflation rates are used
[i.e., INF(t-1) through INF(t-4)], and 0.373 when the current and four lagged
inflation rates are used. Further, inflation rates as a group affect the mispricing
component, and their net effect is significantly negative, which is consistent with the
inflation illusion hypothesis.

Overall, we find that Korean stock market prices and fundamentals tend to move
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together over time, and inflation explains some fraction (up to 37%) of the
mispricing component of stock market prices with their net effect being negative.
This indicates that the inflation illusion hypothesis helps explain the Korean stock
return and inflation relation.

We now turn to Korean housing market. Panel C of <Table 2> shows that
although both the housing index and rent series are nonstationary, I(1), series, the
linear combination of housing prices and rent series (i.e., the spread S1) is not
stationary by either unit root test, implying that they are not cointegrated of order
(1,1). However, Johansen’s cointegration tests in Panel C show mixed results. The
null of no-cointegration is rejected by the maximum likelihood test but is not
rejected by the trace test at the conventional significance level of 10%. This implies
that the mispricing component of housing prices is marginally nonstationary. This
suggests that Korean housing prices may deviate from fundamentals so there is some
chance of a potential bubble in Korean housing prices.

Given this finding, when we regress the mispricing component of the first
differenced housing prices (i.e., Ab, = NF2,, mispricing component in the first
differenced asset prices), which can be appropriate for the Korean housing market
because housing prices and rent series are not strongly cointegrated, the adjusted R®
is -0.011 when the current inflation rate is used as the regressor, 0.117 when four
lagged inflation rates are used [i.e., INF(t-1) through INF(t-4)], and 0.117 when the
current and four lagged inflation rates are used. Here we find that inflation explains
some variation in the mispricing component in the first differenced housing prices in
particular when lagged inflation rates are included. Further, inflation rates as a group
have a significant negative effect on the mispricing, which is consistent with the
inflation illusion hypothesis.

Overall, we find that Korean housing prices and fundamentals are not strongly
cointegrated, leaving a potential bubble in housing prices. When we use linear non-
cointegrated model, inflation has significant negative effect on the mispricing
component. This indicates that the inflation illusion hypothesis has some chance to
explain Korean housing return and inflation relation.

Now we examine a potential asymmetric relation between mispricing and
inflation as discussed in Section 2.3 with regression (11.4). In Panel C of <Table 4>,
we report the results for Korea. For Korean stock prices, as in the case of the
symmetric regressions, inflation rates have some explanatory power for the
mispricing component of the loglinear model, NF3, with adjusted R* of 0.215.
However, in the regression of NF3, while positive inflation has a significant
negative effect on the mispricing component, negative inflation has a significant
positive effect on the mispricing component, which is not fully consistent with the
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illusion hypothesis.

For Korean housing prices, using the linear non-cointegrated model with NF2,
adjusted R?is -0.022 and neither positive nor negative inflation has any significant
effect on the mispricing component. Overall, when we take into the potential
asymmetric relation for positive and negative inflation, we do not find any
significant evidence in favor of the inflation illusion hypothesis for either the Korean
stock market or for the Korean housing market.

IV. Further Analysis with Consumer Sentiments

Since we find only limited evidence for the inflation illusion hypothesis, we
further examine whether the mispricing in the asset prices is related to more general
behavioral factors such as investor sentiment in an attempt to find other factors that
may explain the mispricing in asset prices using consumer confidence as a measure
of investor optimism.9

An interesting question would be which variable, between inflation and
consumer sentiment, has more explanatory power for the mispricing component. To
answer this question, we include both the current inflation (INF) and consumer
sentiment index (CS) in the regression of mispricing components:

NFi =a +p INF +y CS +e,, fori=1,2,and3, (11.5)

where NF1 = mispricing component in asset prices (e.g., stock prices or housing

prices), NF2 = mispricing component in the first differenced asset prices, and NF3 =

mispricing component in the difference in log prices and log dividends (or ren‘cs).10
The estimation results are presented in <Table 5>. In Panel A for the U.S. stock

9 Consumer sentiment has received much attention in the literature as a potential measure of investor
optimism (e.g., Fisher and Statman [2002]; Doms and Morin [2004]; Lemmon and Portniaguina [2006]).

10 The consumer sentiment index data are obtained from the University of Michigan for the U.S. for
the sample period of 1978:1 through 2009:6 (http://www.sca.isr.umich.edu/main.php), from the web
page of the European Commission for the U.K. for the sample period of 1989:1 through 2008:111
(http://ec.europa.eu/ economy_finance/db_indicators/surveys/index en.htm), and from Bank of
Korea for Korea for the sample period of 1995:I1 through 2009:I1 (http://www.index.go.kr/
egams/stts/jsp/potal/stts/PO_STTS_Idx Main.jsp ?idx_cd=1058).
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market (under the heading of SP), for the mispricing component of stock prices
based on linear models of NF1 and NF2, inflation does not explain the mispricing
component while the consumer sentiment index is significant. Further, the consumer
sentiment has a positive effect on both mispricing components. In the mispricing
component of stock prices based on loglinear model (NF3), both inflation and
consumer sentiment are significant. Overall, for the U.S. stock market, we find that
consumer sentiment is more important than inflation in explaining the mispricing
component.

<Table 5> reports estimates of the regression of mispricing component on
inflation rate (INF) and consumer sentiment index (CS):

NFi,=o;+ B, INF,+y,CS, +e,,, (11.5)

where NF1 = mispricing component in asset prices (e.g., stock prices or housing
prices), NF2 = mispricing component in the first differenced asset prices, and NF3 =
mispricing component in the difference in log prices and log dividends (or rents).

**% %% and * represent significance at 1%, 5%, and 10% level, respectively.

For model (11.5), for each mispricing component, we report a constant and
coefficients of the current inflation and the current consumer sentiment index.
Adjusted R is in percentage. SP and HP denote mispricing component in stock price
and housing price, respectively.

In the column of the U.S. housing market (under the heading of HP), for the
mispricing component of NF1 and NF3, consumer sentiment has a significantly
positive effect on the housing mispricing component while inflation does not have
any significant effect. Again, consumer sentiment seems to dominate in explaining
U.S. housing market mispricing component. For NF2, the mispricing component
based on non-cointegrated linear model, the model appears to be inappropriate given
that the adjusted R? is negative.

In Panel B for the U.K. stock market, for both NF1 and NF3, consumer sentiment
has stronger effect on the mispricing component than inflation. NF2 model appears
to be inappropriate in this context given that the adjusted R” is negative. For the
housing market, again consumer sentiment has significant positive effect on the
mispricing component of NF1 and NF2 while inflation is insignificant in both
mispricing component. Therefore, consumer sentiment seems to dominate inflation
in explaining U.K. stock market and housing market mispricing components.

In Panel C for Korean stock market, consumer sentiment has significant positive
effect on both NF1 and NF3 while inflation is insignificant in both models. In
Korean housing market, in all three mispricing components, consumer sentiment is
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<Table 5> Explanatory Power of Inflation and Consumer Sentiment for the Mispricing
Component in Asset Prices

Panel A. the U.S.
1978:1 ~ 2009:6

SP HP
NF1 NF2 NF3 NF1 NF2 NF3
Current INF
Constant -13.34** -42.55* -1.33** -97 47+ -18.04 -0.21%*
Coefficient (INF) -0.51 -1.15 1.66*** 5.68 -0.88 0.002
Coefficient (CS) 0.16*** 0.51** -0.03*** 1.06 0.21 0.002***
Adj. R? 0.374 0.027 0.327 0.25 -0.002 0.144
Panel B. The U.K.
1989:1 ~ 2008:3
SP HP
NF1 NF2 NF3 NF1 NF2 NF3
Current INF
Constant 37.31%* 2.07 0.13*** 2.37 0.55 -0.01
Coefficient (INF) -9.32** -1.91 -0.04** -0.08 -0.09 0.002
Coefficient (CS) 3.56"** 0.05 0.01*** 0.28** 0.06** 0.001
Adj. R? 0.494 -0.013 0.459 0.037 0.037 -0.024
Panel C. Korea
1995:3 ~ 2009:2
SP HP
NF1 NF2 NF3 NF1 NF2 NF3
Current INF
Constant -79.08*** -1.03 -2.08 5.10 -1.50* 0.11
Coefficient (INF) -1.30 -1.26 -0.22 -0.03 -0.03 0.005
Coefficient (CS) 1.04*** 0.04 0.03* -0.08* 0.02*** -0.002*
Adj. R2 0.103 -0.031 0.089 0.009 0.193 0.022
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significant while inflation is insignificant. However, the sign of the consumer
sentiment is weakly negative in NF1 and NF3 with relatively low adjusted R* (0.93%
and 2.23%, respectively). But in NF2 model, consumer sentiment has strong positive
effect on the housing mispricing component with relatively high adjusted R* of
19.30%. Therefore, overall, consumer sentiment seems to dominate inflation in
explaining both Korean stock market and housing market mispricing components.

Overall, our finding shows that, between inflation rates and consumer sentiment
indexes, the latter has a stronger explanatory power for the mispricing components
in asset prices of the U.S. the U.K. and Korea regardless of the stock market or the
housing market. This suggests that the mispricing in asset prices is more likely due
to consumer sentiment than inflation illusion, although both may be behavioral
factors.

V. Concluding Remarks

Given the recent debate on the empirical validity of the inflation illusion
hypothesis and recent implosion of asset prices combined with potential inflationary
pressure, we have examined whether the observed negative relations between stock
returns and inflation and between housing returns and inflation can be explained by
the inflation illusion. A subjective risk-premium proxy that is used for the
calculation of the mispricing component for the U.S. stock market is not easily
available for the housing market and other countries. Therefore, we identify the
mispricing component in the asset prices (i.e., stock prices and housing prices) based
on present value models, both linear and loglinear models, and then investigate
whether inflation can explain the mispricing component by using the data from the
three countries, the U.S., the U.K., and Korea. We examine not only the extent of the
explanatory power of inflation rates for the mispricing components but also the
negative effect of inflation rates, as the inflation illusion hypothesis anticipates.

We find some evidence for the inflation illusion hypothesis for the stock return-
inflation relation for the U.K. and Korea and for the housing return-inflation relation
for Korea in that the inflation rates explain some fraction of mispricing components
and their effect on mispricing is negative. When we take into account a potential
asymmetric effect of positive and negative inflation on the mispricing components
in asset prices, which is an important implication of the inflation illusion hypothesis,
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we find that none of these asset prices is compatible with the inflation illusion
hypothesis in that both positive and negative inflation rates do not have a negative
effect on the mispricing components.

Therefore, we find only limited evidence for the inflation illusion hypothesis,
which is consistent with recent studies that cast doubt on the empirical validity of
the hypothesis for various reasons (e.g., Thomas and Zhang [2007]; Chen, Lung, and
Wang [2009]; Wei and Joutz [2009]). As discussed by Piazzesi and Schneider
(2007), one way to understand the finding of limited evidence for the inflation
illusion hypothesis is that a very small fraction of investors, if any, suffer from it and
as a result we anticipate a non-monotonic relation between asset returns and
inflation.

We further examine whether behavioral factors such as consumer sentiment can
better explain the mispricing components in asset prices. When we include both the
inflation rate and the consumer sentiment index in the regression of the mispricing
components, the consumer sentiments tend to have a significant positive effect on
the mispricing component while inflation loses its explanatory power. This
observation is made for both stock market prices and housing market prices for the
three countries we consider. Therefore, we find evidence that behavioral factors such
as consumer sentiment could have contributed to the mispricing in asset prices.
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ABSTRACT

This paper analyzes Onbid car auction data by employing various methods,
including structural estimation, to identify main factors which decides auction
prices and figure out what effects those factors are making on the auction
price, I then discuss on how to maximize sellers’ revenue in OnBid car
auctions, The government and public institutes sell their assets through the
OnBid auction, hence the optimal design of the OnBid auction is important,
The paper’s main findings are as follows: (1) The independent private value
model explains OnBid car auction data better than the correlated private
value model or the interdependent value model; (ii) Both the number of
bidders and the ratios of the auction price to the evaluation value were
lower in the auctions posted by the Kamco than auctions by institutes other
than the Kameco; (ili) Some auctions require that at least two bidders should
submit a bid no less than the reserve price for sale. In those auctions, both
the number of bidders and each bidder's valuation on the auctioned object
were lower than in auctions without that requirement: (iv) The sum of
sellers’ revenue would be decreased in the simulation with the reserve price
higher by 5%, 10%, and 20% across auctions by institutes other than Kameco,
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(Table 1) Descriptive Statistics of All Auctions

Variable Kamco auction Other inst. auction
Number of observations 42 543
Probability of sale 0.19 0.72
Mean of evaluation value WH,790,476 4,664,980
Mean of number of bidders 0.5 7.2
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(Table 2) Descriptive Statistics of Kamco Auctions
Variables Mean Std. dev. Min Max
Evaluation value 5,790,476 W6,664,131 1,200,000 43,000,000
Number of bids 0.5 1.49 0 8
Number of clicks 1,326 688 464 3,124
Mieage (km) 162,545 73,151 87.7 326,227
Price on sale 5,899,713 5,462,124 2,520,000 18,700,000
Price/(Evaluation value) on sale 1.24 0.35 1 2
(Table 3) Descriptive Statistics of Inst. Auctions
Variables Mean Std. dev. Min Max
Evaluation value 4,664,980 6,390,897 350,000 69,300,000
Number of bids 7.18 11.39 0 120
Number of clicks 894 646 122 5,489
Mieage (km) 147185 72,842 10 705,854
Price on sale 4,949,820 3,734,621 500,000 30,000,000
Price/(Evaluation value) on sale 157 0.77 1 9.02
(Table 4) Comparison between Require and Ordinary Auctions in Inst, Auctions
Require auction Ordinary auction
Variables
Mean Std. dev. Mean Std. dev.
# of observations 264 279
Probability of sale 0.58 0.85
Evaluation value W4914.173 W7,.377,439 W4,429,184 5,293,917
Number of bids 5.83 8.71 8.46 13.33
Number of clicks 847 557 940 "7
Mileage (km) 150,564 72162 143,987 73,466
Price on sale 4,911,058 3,836,717 4,957,591 W3,676,602
Price/(Evaluation value) on sale 1.54 0.55 1.59 0.89
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Aof 23HE (FEERD YREHS B 1 oj4folt
(Table 5) Variable Description

Variables Explanations

Kamco (Dummy)

1, if Kamco auction

RgTwo (Dummy)

Require more than one bid for sale

EV Evaluation value

R Reserve price/Evaluation value
Mile Mileage
Price Auction price/Evaluation value
Bid Bid amount/Evaluation value
N_Cl Number of clicks
N B Number of bids

6~7 days if the auction was posted 6 or 7 days
8 days

if the auction was posted no less than 8 days

Renau (Dummy)

1, if the car—maker is Renau

Winter (Dummy)

1, if the auction ends in Jan. or Feb.

Summer (Dummy)

1, it the auction ends in June, July. or Aug.

Seoul (Dummy)

1, if the auctioned car is located in Seoul

Paper (Dummy)

1, if the evaluation paper is available

PubA

1, if the car is the asset of the government
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(Table 6) Regression of Bids (GMM IV Estimator)

Regressors Coef, Std. err. z P>z
N_B 0.0084 0.0013 6.51 0
EV/10° —0.1053 0.0092 —11.43 0
(EV/10% 0.0043 0.0007 6.31 0
Ln(Mile) 0.1233 0.0386 3.20 0.001
Paper -0.1683 0.0330 -5.10 0
Seoul —0.0957 0.0357 —2.68 0.007
Renau 0.0852 0.0320 2.67 0.008
Winter -0.0055 0.0381 —-0.15 0.884
Summer —0.0044 0.0193 -0.23 0.821
6~7 days 0.0380 0.0291 1.31 0.192
8 days 0.0351 0.0347 1.01 0.312
Constant 0.0275 0.4679 0.06 0.953

Note: The number of observations: 2,265, Ordinary auctions.

(Table 7) Regression of Bids (GMM IV Estimator)

Regressors Coef, Std. err. z P>z
N_B 00112 0.0015 7.70 0
EV/10° -0.1036 0.0077 —13.46 0
(EV/10° 0.0054 0.0005 11.37 0
Ln(Mile) 0.0193 0.0226 0.86 0.391
Paper ~0.0681 0.0155 —4.41 0
Seoul ~0.0556 0.0229 —2.43 0.015
Renau ~0.0096 0.0245 -0.39 0.696
Winter 0.0254 0.0234 1.09 0.277
Summer 0.0411 0.0252 1.63 0.103
6~7 days 0.0363 0.0230 158 0.115
8 days -0.1488 0.0300 ~4.96 0
Cconstant 1.1559 0.2687 4.30 0

Note: The number of observations: 1,481, Require auctions,
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(Table 8) Regression of Bid on the Average of Other Bids

Regressors Coef. Std. err. z P>z
Average of the other bids -0.4267 0.1068 —-4.00 0
EV/10° —-0.0490 0.0466 —-1.05 0.298
(EV/10°° 0.0029 0.0048 0.60 0.554
Ln(Mile) 0.1045 0.0678 1.54 0.130
Paper 0.1378 0.0605 2.28 0.027
Seoul 0.0210 0.0679 0.31 0.758
Renau —-0.0604 0.1200 —-0.50 0.617
Winter —0.2456 0.0887 —2.77 0.008
Summer —0.0883 0.0568 —1.55 0.127
6~7 days 0.1722 0.0604 2.85 0.006
8 days —0.0286 0.0606 -0.47 0.639
Constant 0.4639 0.7400 0.63 0.534

Note: The number of observations: 62, Ordinary auctions with three number of bids.
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2. H|XZ2¥ BM(Reduced-form Analysis)

7t =X} 20 et =|HEA

a5t (Table 9 ollA Al 7HA] ARG 4 ZA3E vlwstal a1, (Table 10)
2 FaEYR Fof i3t FEY F R3] +F EFSIAL YA G2 By =4 AukE
A3 HojEr) o E = 2o 3EA Zziﬂ% {Appendix Table 1)3} (Appendix

SN -I.L;

Table 2] $-E319}, 714 FEeAs

2 Foje A% 23 # gout &

B = ol FuilET FAACR v—oﬁ}ﬂl 2Rt Alolnh, E]E gl 7|Rto]

ox
% 1o
oy

(Table 9) Sign of Coefficient on Significant Variables

Dependent variable
Regressors

(1) Ln(N_CI) (2) N_B (3) N_B

Ev/10° + - -

(EV/10%° - + +

Ln(Mile) - - -
Paper insignificant insignificant insignificant

Seoul insignificant + +
Renau + - insignificant
Winter + - insignificant
Summer - + insignificant
6~7 days + - insignificant
More than 8 days + - insignificant

PubA + insignificant +
RgTwo insignificant - insignificant

Kamco + - -

N_ClI N/A + N/A

Note: Regression (2) has N_Cl as a regressor, but the (3) doesn't.
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(Table 10) Regression of the Number of Bids

Regressors Coef, Std. err. t P>t
EV/10° -0.8281 0.1646 -5.03 0
(EV/10%° 0.0115 0.0029 3.92 0
Ln(Mile) —2.5345 0.5964 —4.25 0
Paper 1.3297 1.0055 1.32 0.187
Seoul 3.6993 1.3805 2.68 0.008
Renau —0.7642 1.5157 —0.50 0.614
Winter -0.9260 1.4255 -0.65 0.516
Summer —0.5345 0.9739 -0.55 0.583
6~7 days -0.1106 1.1037 -0.10 0.920
8 days -0.1247 1.4349 -0.09 0.931
PubA 2.6953 1.3340 2.02 0.044
RgTwo —1.4720 1.0267 —1.43 0.152
Kamco -6.9063 2.0631 =335 0.001
Constant 39.9248 7.1576 5.58 0

Note: The number of observations: 585.
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(Table 11) Regression of Sale Probability (Probit Model)

Regressors Coef, Std. err. z P>z
EV/10° -0.1022 0.0243 ~4.21 0
(EV/10°% 0.0009 0.0006 1.36 0.174
Ln(Mil) -0.5313 0.1181 ~4.50 0
Paper 0.2616 0.1431 1.83 0.068
Seoul -0.1775 0.1977 -0.90 0.369
Renau 0.1145 0.2115 0.54 0.588
Winter 0.0799 0.2044 0.39 0.696
Summer ~0.1690 0.1340 -1.26 0.207
6~7 days -0.1169 0.1570 -0.74 0.457
8 days 0.0096 0.2034 0.05 0.963
RgTwo -0.8722 0.1461 -5.97 0
PUbA -0.0281 0.2050 -0.14 0.891
Kamco —2.1870 0.3023 -7.23 0
Constant 7.8376 1.4362 5.46 0

Note: the number of observation: 585.

2 HoA= A7 RG-S 75kl 2T HolE R JEAEY AHETIAE
AR}, 2 Aol Saar FRAOIN UAAES] AL B Holehs TS
L ask| v} FYUH-E Li, Perrigne, and Vuong(2002)0ll4 At WS o] &5}
] A JRT7E] EAQE st 24 HAURTIE ¢t 2742 Hendricks,
Pinkse, Porter(2003)%} -F-AF3lct, o]& QoFsto] Aisid thax)h gt
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g0)=~a(b—1)"""exp(—=~y(b—1)*), b>1

where 7= X0y: scale parameter
X: Ln(Mile) 5 vl 2 583 54 e
a = Nf ' shape parameter
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(Table 12) Estimation of Bidders’ Valuations (Ordinary Auction)

Variable Obs. Mean Std. dev. Min Max
Value 2,171 1.6010 0.6920 1.0000 6.7412
Bid/Value 2,171 0.8977 0.0796 0.2810 1
(Table 13) Estimation of Bidders’ Valuations (Require Auction)
Variable Obs. Mean Std. dev. Min Max
Value 1,450 5166 0.6200 1.0001 5.6892
Bid/Value 1,450 0.9000 0.0862 0.3951 1
(Table 14) Regression of Bidders’ Valuation on Auction Characteristics
Regressors Coef, Std. err. t P>t
RgTwo —-0.0465 0.0215 =217 0.03
EV/10° —0.1499 0.0082 ~18.18 0
(EV/10% 0.0062 0.0005 11,51 0
Ln(Mile) —0.0005 0.0200 -0.03 0.979
Paper —0.0833 0.0231 —3.61 0
Seoul 0.0891 0.0296 3.01 0.003
Renau —0.0628 0.0410 -1.53 0.126
Winter -0.1132 0.0314 -3.61 0
summer —-0.0004 0.0243 -0.02 0.986
Constant 1.9690 0.2299 8.56 0

Note: The number of observations: 3,621.
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(Table 15) The Effect of Reserve Price Change

R/EV=1.05 R/EV=1.1 R/EV=
The number of sale 17 decrease 24 decrease 42 decrease
Gain from price increase W295,000 W4,295,140 W19,419,177
Loss from failed sale W93,228,010 W127,768,010 W272,432,010
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{Appendix Table 1) Regression of the Number of Clicks

Regressors Coef. Std. err. t P>t
EV/10° 0.0522 0.0091 5.75 0
(EV/10%° -0.0010 0.0002 ~5.93 0
Ln(Mile) -0.0812 0.0329 —2.47 0.014
Paper 0.0329 0.0555 0.59 0.554
Seoul 0.0480 0.0761 0.63 0.529
Renau 0.1644 0.0836 1.97 0.050
Winter 0.2939 0.0786 3.74 0
Summer -0.2018 0.0537 -3.76 0
6~7 days 0.1621 0.0609 2.66 0.008
More than 8 days 0.3667 0.0792 4.63 0
PUbA 0.2505 0.0736 3.40 0.001
RgTwo —-0.0050 0.0566 -0.09 0.930
Kamco 0.6260 0.1138 5.50 0
Constant 7.1552 0.3948 18.12 0
Note: The number of observations: 585.
(Appendix Table 2) Regression of the Number of Bids
Regressor Coef, Std. err. t P>t
EV/10° ~1.3821 0.1374 -10.06 0
(EV/10%° 0.0217 0.0025 884 0
Ln(Mile) -1.6729 0.4865 -3.44 0.001
Paper 0.9810 0.8162 1.20 0.230
Seoul 3.1897 1.1206 2.85 0.005
Renau —2.5086 1.2341 —2.03 0.043
Winter —4.0453 1.1708 -3.46 0.001
Summer 1.6066 0.8000 2.01 0.045
6~7 days —-1.8303 0.9012 -2.03 0.043
8 days -4.0162 1.1860 -3.39 0.001
PubA 0.0367 1.0934 0.03 0.973
Ln(N_Cl) 10.6123 0.6156 17.24 0
RgTwo -1.4188 0.8331 -1.70 0.089
Kamco —13.5500 1.7179 —7.89 0
Constant -36.0083 7.2894 —4.94 0

Note: The number of observations: 585.
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{Appendix Table 3) Estimation of the Maximum Competitor's Bid Dist,

Weibull dist. Coef. Std. err. z P>z
Scale parameter
EV/10° 0.6312 0.0238 26.56 0
(EV/10°Y -0.0147 0.0037 -3.99 0
Ln(Mile) 0.0687 0.0027 25,00 0
Paper 0.0359 0.0177 2.03 0.043
Seoul —-0.0420 0.0045 -9.42 0
Winter 0.0900 0.0151 595 0
Summer 0.2645 0.0303 8.73 0
Renau 1.3633 0.3073 4.44 0
Constant —1.0461 0.0411 —25.46 0
Shape parameter
EV/10° -0.0858 0.0087 -9.86 0
Ln(Mile) —-0.7385 0.0604 —12.23 0
Paper 0.3202 0.0694 4.61 0
Seoul 0.9448 0.1262 7.49 0
Winter —0.3513 0.0767 —4.58 0
summer -0.2185 0.0735 —2.97 0.003
Renau 0.0063 0.1224 0.05 0.959
Constant 10.8764 0.7230 15,04 0

Note: The number of observations: 2,210, Ordinary auctions.
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{Appendix Table 4) Estimation of the Maximum Competitor's Bid Dist,

Weibull dist. Coef. Std. err. z P>z
Scale parameter
EV/10° 0.4203 0.0945 4.45 0
(EV/10° 0.0829 0.0279 2.97 0.003
Ln(Mile) 0.2864 0.0341 8.39 0
Paper 1.1391 0.1370 8.31 0
Seoul 0.0661 0.2089 0.32 0.752
Winter 0.8072 0.1607 5.02 0
summer 0.1533 0.0329 4.66 0
Renau 0.8119 0.4819 1.68 0.092
Constant -3.4919 0.4107 -850 0
Shape parameter
EV/10° 0.0407 0.0146 2.79 0.005
Ln(Mile) 0.1524 0.0760 2.01 0.045
Paper —-0.0622 0.0925 —0.67 0.501
Seoul -0.1830 0.1329 -1.38 0.169
Winter 1.9209 0.1999 9.61 0
summer -0.2189 0.0792 —2.76 0.006
Renau —0.2869 0.1543 —1.86 0.063
Constant 0.1365 0.8806 0.15 0.877

Note: The number of observations: 1,476, Require auctions,
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{Appendix Table 5) Regression of Bids (GMM IV Estimator)

Regressors Coef, Std. err. z P>z
N_B 0.0078 0.0005 15.21 0
EV/10° -0.0981 0.0063 -15.63 0
(EV/10° 0.0044 0.0004 10.84 0
Ln(Mile) 0.0729 0.0157 464 0
Paper -0.1305 0.0173 —7.53 0
Seoul -0.0674 0.0258 —2.62 0.009
Renau 0.0221 0.0306 0.72 0.469
Winter 0.0229 0.0248 0.92 0.355
Summer 0.0174 0.0185 0.94 0.346
6~7 days 0.0395 0.0189 2.09 0.036
8 days -0.0429 0.0256 —-1.67 0.095
RqgTwo 0.0120 0.0166 0.72 0.471
Constant 0.5883392 0.189228 3.11 0.002

Note: 1) The number of observations: 3,746, All inst. auctions.
2) Endogenous var.: the number of bids, Instrumental var.: the number of clicks.
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ABSTRACT

This paper attempts to demonstrate the critical role of expectation
horizons in economic agents building their expectations for the future, It
starts with the analysis of what constraints the economics—based assumption
related to information efficiency could impose in the stochastic process, and
then suggests a new concept, random revision of expectation, to refer to the
case when the adjustment process of expected variables employs newly
generated information only, According to the inflation dynamics formula
drawn under this condition, the demand pressure measured by output gap is
found to cause different impacts on inflation according to different expectation
horizons. The empirical analysis of this model using the data on Korea
reveals that a short expectation horizon causes coefficient estimates to become
small and statistically less significant,
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Yi=p(L)Yi+e,,, €,,~iid(0,0,) 11)

oI7|1M p(L) = py L+ p,L? 4+ p, L7, a(L) = ay+ a, L+ a,L*+ agL*+---+ a,L 70|11

= ARt Hlag operator)©]tt.

Al (M~1D)L thofsl Q0152 o|F oA FZ2A AJAY X (structural time series
model)S FAJBIAL Qo o2 Zoksle] EVAISE AR wpAalo 2 H3keld ke
1} o] n)gi7|t)E ESHSE AlA 1A Y A(new Keynesian Phillips curve) 24413} &

AR Bepe] Ao ek 4 9lek

m= Elm ]+ (Y Y+ (12)

1
6"
A (12)14 27MdsES v 7de7MsE 1A output gap)] &l <
é@ﬂ Ao LEhdTt b, oF AolA AARE el Clshi E7MsE M=
g2 WA= ZIdeet A AIAES Folug 77|13t f = oo
% # o, F3te] 71EH717J°ﬂ et 712 E, (1., )= E7VSsE digh 47
SAZ ST = U Aolrh ol A (14)0l Al sk,

o
7= Elr.]+alY,— Y+ (13)
1 1
o= E7Cﬁ = wa

2 (12)2F 24} (13)9] Aol 7IHiH7E JolF BT S WA B9 27 E
o 242 A719 77 MdsEY AAtETEolAY olE Axr SAHE= AA W
of Zzjgeno] ofs) AR Aol

qkek AIAIE ZAHG7E 12F A2 AAIE I(D)(integration of order 1)& TS o Y2
HaEk 2AR0Le Jlg7|7io] ekl AACIEHR Lebd % SltkMorley et al
[2008)), webA A} (19) S¥le] AN JjAE shke] SEUAR B 4 ol WA A
e E7MSE YAEY] = dF9 24H SEFA| Q% (unobserved stochastic
trend) 0.2 2G5, 7|d{Ha7 JojF HAVHS WAt 7S YRS

€ FA8AT SLT A4S skl e & 4 vk wEkAd @ H 48l e7MeE
o WA= 3le dEa FAlR2 Tt viAgolA e E7HdsEl tiet 7IHA
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o} FUsHhE F2o| 7Rssi,
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& 7HsAo] 9leg Mol o|F et Wele] male Ba) thewt Yo AuE 4
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A (192 olgste] 2719 BrMsEel td @AY 2R /S et 2ol
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Zro] @7lekEss duigto] AobAA et
A7) mRol Aei717te] ket WAL thEA] U B A
BgT AFH LYol AR T2 BUE AL o9 AW 4 o
Ak oAk Slok g ApEubgel BAS Py Ao @%Al
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2 At /BRI elE71e] s, ui o] Fow s BYL
A7} F2e) el uek AT Mol ek 4 928 A
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3 AT, AYEI Sl WAE kbt A2 A wY ol
A5 Zei7\7e] whet 24 08014 Fd) 0.037H4) Hol7h 1e-g Holx ot 5
17] 719712 ARG vl g A9 BYL ARG 00 7R o &
a¥lo] Bt UAS 0 AL o5k g AOR veRdtt ol 7|29 ule
me] #4 Aueh ANsHe Aom, WA A4l vl SR
AUAH: 4 (159 FU2 HPE 5 UL HolFm ek
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GDP(gap)oll ?1&dolAlo] vhgsh= =S F7dstarAt it
A oW HERE] 9] (VAR E & ] 3?"4 FElyEte] SV Ak 7o) A=A
o] 71242 EALS AMEES sl Aol tiet Ame SUAE E71E AE
GDPAERA)E ol-&stlaL, Ql&do Vﬂ% GDP HZ&olelE ARz, A=
< 19719 127158 20189 3&7]7FA[]eE 10 ¢F W= ©9lE(unit root)<
7HAAL Q= A= YERHL 13} A2 AlA| DS o853t VAR B o83k A
FEAO] Adukzle] HHHo| wet 1ElA QlvaA] HAA(Granger—causality test), 524
1 A RAESE 351911, 1 Aat= (Table 1) ¥ [Figure 1]
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Hsl], A AFEraS AR A& ool FolstHAl(R< 5% PIRh) FS F
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(Table 1) Results of the VAR Estimation

A. Granger—Causality Tests

Dependent variable in regression
Regressor
Y T
Y 0.02
T 0.41

B. Variance Decompositions from Recursive VAR

B.i Variance Decomposition of Y

Forecast Forecast Variance decomposition (%p)

horizon standard error Y ™
1 1.67 100.00 0.00
4 1.75 99.59 0.41
8 .77 98.24 1.76
10 177 98.04 1.96

B.ii Variance Decomposition of =

Forecast Forecast Variance decomposition (%p)

horizon standard error Y T
1 1.64 1.85 98.15
4 1.87 5.31 94.69
8 2.07 888 9112
10 213 9.51 90.49

Note: 'Y denotes the GDP growth rate, and m denotes the growth rate of the GDP deflator, The entries in Panel A
show the p—values for F—tests that lags of the variable in the row labeled Regressor do not enter the
reduced form equation for the column variable labeled Dependent Variable. The results were computed from
a VAR with four lags and a constant term over the 1970:1~2013:ll sample period.

aFRThe A7 Ao] Lo, vk QlEdlol4e GDPY] fodh RS W= Al

o]
2 ok 4 QIekis ool eiufet ARAlA ekt

=4 Aokom Agdtel o PolH AHF F2H AAY RBL FPshact

w0
=0

A& (persistence) &= ==
[e)

13 =2 o7t 23 vo|uR <duteleh= o Fostoiof ity &, tHsRY &2
o
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[Figure 1] Impulse Response Functions (Response to Nonfactorized One
Unit Innovation+2 S.E.)
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ef ol 7] & A&deld 7. 2=, 18 714549 %‘%LE O] FoA At
m= B+ (Y, - Y+ (15)

el 2F FHQ FPAS AA X5E o] &ste] 51| YA GDPeF IEY)
oldE FH Y 2B acloR RS, wEadl 1] AuAEs Tt AU
%’\] of =8fslofof glct o]& flaf 2HE o] Fo]% 24 QA unobserved component)

2 bt o] ALt

Y, = Yi+ ¥ (16)
Vi= et Yy, (17)
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P3 Py

Yi=Bomi+ Do Yio i+ DB+ €yt 19

i=1 i=1

T, =+ (19)

7r: :71':,1 T, (20)
Py Dy

T = o Y+ Eai Yo+ Zcbﬂrf, i T €n @1

i=1 i=1

AL 7Pgstal Z4zy 4] (16), (17) 12)aL (19), (2003 o] skt ehd, F W] &
22l Vi mi= F71(EHD) 2 ARl deagshs Aoz AT o gl
of2iet 2B A7) 3] (structural VAR) FE] HE 2] Egh#Ql o
AsirE F7H4Q A2 (dentifying assumption)©] HRsit}, ¢
gyt AnE olgste] #ARt 7|22 ArEde T8 AAE-dEdeld BACIA
AERI]) GDP7E Hop ejiF ez gjole Al SIS ok,
S RE FA 719 7HAFAL BA W thefRt v 8.elof o3 HE@ AR 3
Eipgo] AR Aoln, dEfwel I3 T e A AR dele AS & &
Ak, w2bA A (18)olA A 719] QIEFlelde]l FA 719 AlEel rAle FEFE W
Bl Aol 09 AIK(B, = 0)= T3kt ol2fet AHof Lot AoFer 4 (18)

A (21)2 SO FHe] VARE S| H$ho| 7FeafiA|n, 2| (maximum likelihood)
= &9l AlrE % & A Argtore] HYo| rhseiXi), HH, 2 nEgo)
de A 9 =3 ale] Halel £8al 1He] A4S sAlo| dstnR 4t
ol FgHo|A] gt 5wk FHIAS 7T g 7kasksr "dart glof, olegt
Aol Aagh ARl AloF eloe F71AQ1 Aok Fapsigitt, 41 A (18)7 (21)
oAlA 2718 A5 271= B (p; = 2,5 = 1,2,3,4)31%en, A=452] 4 &
A& Aetskar ¢ «=ghadle) AsAg-S Wes] s5b7] flste] 5, =0,4,=0,i=1,2
o] Aloks F7stet.16

14 GDPS| 29 4437} Hos) BAERR, SelTenif) P& TIHE 202 Ayskglon, 4
: JolA19) ARRES Fol7] 9Js) Aol 218 H3 T HFFAE A}
WA o3ty 2R YS o] g3t AEdlold Sl HSIA Gordon(1997), Laubach

£ 2sp) Wik,
15 =, 293k (likelihood function)?] xFHo] =242 2| *](global maximum)S RMsH= o] AsH
Aol glov, 2zl et Ao A 2k ekl MsRts Ao ekt A A

Z](local maximum)©l] HZF=E Zloz Helt},
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(Table 2) Estimation Results of the Unobserved

Component Model for Output—=inflation

Reduced form VAR Structural VAR
0.027929 0.000376
UU YV Ué’u
(0.005559) (0.000256)
o 0.019394 o 0.000135
ey (0.006606) (0.00009)
o 0.012771 0.608464
or (0.002689) P (0.121585)
o 0.012638 p 0.151505
(0.003559) 2 (0.067000)
—0.000472 o 0.258503
vye (0.000284) 0 (0.143801)
o —0.000111 o 0.458452
UrCr (0.000091) 1 (0.33428)
o 0.000082 o 0576504
vyl (0.000014) 2 (0.222029)
—0.000097 0.759969
o . _ .
evey (0.000021) 2p; (0.112143)
* 0.608464 1293460
P1 (0.121585) 2oy (0.591684)
* 0.151505 0.062049
P2 (0.067000) v (0.056346)
o 0.301162
1 (0.289066)
o 0.537340
2 (0.203029)
Log—likelihood 960.960553

Note: The numbers in parentheses below the estimates are standard errors.

(Table 2y° WeRd —?—X 23}, diF2e] g4
ERgTh WA A B a2k 2919 £ AaE ATEH, GDP Aol it 549
AL FRAZE 2ghadl S49 #at FAAEG I YEh, dRHE o GDP FAof
sl 7HAAL Qs 1A 2 of2fRt A= GDPof tidt FAl-wgk 89S 24
TolA FF YEhtes 2atol7]= SR, ofol| digh dget

So] A0 GOt Ao
=]

2
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of, ol W37] $I5k A4 WIS 918 Aol
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wike s ARk Ho] 9T J3E nHS AoE AZE & 4 @)Y
2B 2}7| 8] (structural VAR)®E WollA &F WH42] & 713F We| Ao2kg v

Al apoll BEFE=T, oladt a8 A77F Folulet =Y BS olF FoF

o8 Agsto] FAHA =W el F4 1He] FEARSE Uehr] ajitoltt,
TR 22ha Q] 7He] Ao Ae-S UBtllE Al 84 (Table 2)9] 95 4
of yepd =4 ZdaE S AnEA A AREws] #8821 23 A3 =Y
(AR(2)) 0.2 34T AL A4=2] & oF 0.76 H=z Ueht, 2 A L Ao
A& *é(perswtenceH A FEo] Al ¥E AeRE Kk 3, & Ao
8 A AREegka o] digh QIS ol RESAI: § oY FEAE HH A
719 AtEe2ka]l 1%p A5 9719 AdEHoldS oF 0.259%p *o% 1719, o]&gt
aik= 27] 7 Xl*ﬂﬂw AZY oS 1.29%p FsAl7|= Ao2 Yepgt) Al
¥ wfhalo] QIEH ol vAl= JF AT A YEls=dl, o= vl
AZH ol el tigh 7 7I7to] A7 Aol Feti= Holl 53 Dart ok &,
12 IEdolde] 77 Itks 71efekrs oleRt 7k A7l= A #Aaste A
4= Q1L HH7)7el 7] 32 AAsks A 1 9% A (169 Alg v 2 vEhdt
o] 0.062= 71 =77} @A FHAEIL FAZQ FYPE XS] Holx= %
UFERLRaL it 2t

o& FIF -4 of

¢

=}

i e

7, = B, +0.259(Y, — Y'), SE=0.144
7, =Em,,,+0.062(Y, — Y/), SE=0.056

ol#gt Atz miFo] gt ZIHi7E @riskEnk 1 717 Wiel| oS TR =2al
o] &= @A il Wgshy] el HA wgkalle] FdE ek

| He= Ae2 53 5 Qo W2 Z7|gte] A7|ekdes eghadle] o

g &A= Hat 0ol A HER @A 7|g o] & FFS A ¢ "ok

ol A2 &% H A AR ATIMSE ke Aol FAFAIES] vzl d

g 7I07F @riskEes dEdeldel diRt 92 28] o Ade vt

o w7 @Al JlelA 7171z AA3lE 82 FARAE ol oRY AT

20
21

=, 2 VAR meold] Fofat AMAKslelA o, =0, /o’ o] AL ARl dhielh

1=0)5 ks s7) 918 Bl o] £8kaclS §]o) AHEAle] HhSsHe AR AR Aol
oh et weh dukdl 498 spgstels ldvikkel wet 12 A4t A ApdeEs g
Fstc}
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Al ZAE 27] ofl Alo] AMdoltt, tik, Fxte] 2502 = AHAVSE | Hitt &
spalio] 2 A9 Jltiritto] TSk Flsdo] & Ao Az %, ARIo) WE
gol AR AARlM= B712% Aglel wet feshs A Add & e oz ¥
sh2 sk ek A% A4o] ohd Aow melch elm 4w AXHH
Ao WHs] ololA Aol AAFASS HH WAe] JaF welsh] s ol
Aol izt 71d7Ixhs drlske Aom FES o Uk 53] ol2f’t o= HAo] FH
Z H] YA (dynamic inconsistency) AL} 55t Wto) A AT 4= )& Aol

=
1)
i

2|2o] AXBA A+ o shvk= AAFAIES] vl tiet 77 @A 7
ABAE Bdshs o a3 I ks Zolth & A4t BAIFAIEC] nlHel
izt 7S F/4dsks © ol 7Ig7IRte] Fadt qds dvhe He elaa
Ao, AL W FASHE 7Hgo] ghEabdof owet Alofor A-g-sh=A]

o =R SEsitt. asd AR wet Xqioﬂ gt a&4 o]go]
7Fsst, 85 7hset Ao Ao e AEe A nHdiSe] A 9=
o2 A Fsh, vlEof] tigt ehelA] oS A FAHRe] dA A0 FLsHA
ot wEpa ol 7|eiRlof et 2P 22 A Ajzo] TS AEoT G W
A EH, o]& ulF7|He] YR A (random revision of expectation)Tgolel= A=
+ Moz RYSE A=sHRint

o2 o] Z]hg=e] ek Aol =& FHEuke vhggiths 7HYstl E7ksst 24
Ae E5d A9 Ao ST ade o] AdEdoldd digt FF 7171t
of wieh gl AEE 5 USS & o AR oJEd BES eyt ARE 0|85ty

- =

Aol 3 BAH folHE

3)
2 AFtollA] HojE vk} o] mig 7|t H=o] 7|t 7|7te] whet Ql&Ho]d A adl
o] FFo] GefAls A BT HAste] H 7] AARE AlAlSEL i,

Barro and Gordon(1983)9] €1+ o] %, AA|e] AAJo] A2 2pxo] A} efoj= 4
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ABSTRACT

After analyzing and finding the explaining factors about the “Effect of My
Mom’s Friend's Son (MMFS Effect)” with online—surveyed data, we introduce
this concept into the conventional job search theory to develop it further.
We try to estimate its effects on the hazard rate of youth pre—employment
duration with some proxy variables such as his/her parents schooling, living
with parents dummy, increasing rate of consumer price index representing
the burdens of parents, monthly temporary/daily workers ratio, relative ratio
of quarterly 90th percentile urban household income, monthly average wage
differentials between the workers of large and small firms, etc., The results
confirm us the fact that so called “MMFS Effect” has been effective enough
and strengthened up to recently. The conventional job search theory should
be extended to be able to introduce the influencing effects of other person’s
success, for instance MMFS's success, on the job search behavior of youths,
too.
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71E MYUHMOIZY 2tFsS A=oIRACH. 2leel7| ol of B =0 JEs 2YE0[ A
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(Table 1) Recent Trend of Yearly Averages of Vacancy Unemployment Ratio, Getting Job

Ratio, and Hiring Vacancy Ratio

(Unit: In Person, %)

NE 58 Shares
2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | seekers |~ 1
; (%)
in 2012
High schoo
066| 063| 067 070| 062| 091| 095| 1.04[2.047.835 6056
and under
Polytechnic 044| 043] 045| 043] o025| 031| 031| o026| 579787 17.15
\r/a_“g University 009| 008| 008| 007| 006| 007| 006| 005 705021 20.85
Graduate school| e 07| 008| 008| 005| 006| 004| 003 4681 144
and over
Total 051 049] 052] 053| 045| o064| 066 068]3.381.324]100.00
Ge“”.‘g Shares
job in (%)
2012 °
High school | o071 50| o55| 259| 260| 276| 204| 37.0| 758041| 63.41
and under
G-y | Polytechnic 272 282| 207| 207| 283| 207| 208| 334| 193910 1622
ratio | University o52| 261 | 274] 276| 269| 277] 281] 322| 227199 1901
(%)
Graduale schooll o | o571 282| 262| 265| 25.1| 263| 334| 16272 136
and over
Tolal 246| 259| 266| 269| 266| 279| 201| 35.4[1.195.422] 100.00
N
ew Shares
vacancy (o/)
in 2012 | ‘*
High school | 001 599 | 382| 369| 418| 303| 309| 3582119716 91.85
and under
oy | Polylechnic 61.4| 653| 654| 696| 1135| 970| 97.2| 1209| 149288 6.47
raio | University | 277.8| 3250 | 3425 | 3009 | 4588 | 418.1| 4759 | 6106 37.207| 1.61
(%)
Graduate school\ o721 yogo | 4507 | 4135 | 506.6| 437.7| 7491 [1.0855| 1499 006
and over
Total 479| 530| 516| 509| 594| 436| 444| 51.8[2.307.710]100.00

Nole: The number of vacancy—unemployment is on the basis of new vacancy and new unemployment. On the yearly
sum of 12 months basis, getting job ratiolor hazard rate of unemployment) is the percentage of the number of
geting job relative to the number of new job seekers, hiring vacancy ratio is that of the number of getting job
relative to the number of new vacancy in each year. The ‘Education Free' category in new vacancy means that
education level itself is not important in hiring workers, so this category is included in that of ‘High School and

under’,

Source: WorkNet data of the Korea Employment Information Service (http://www.keis.or.kr, accessed: 2013, 3. 13).
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[Figure 1] Beveridge Curves by Education Level (2005~12)
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Note: Here, vacancy employment ratio and unemployment employment ratio mean, on the yearly sum of 12 months
basis, the percentage of new vacancy+(new vacancy +total stock of employment) and the percentage of new
unemployment=(new unemployment+total stock of employment), respectively.

Source: Figured by synthesizing KOSIS data of the Statistics Korea (http://kostat.go.kr, accessed: 2013, 3. 20) and WorkNet
data of the Korea Employment Information Service (nhitp://www.keis.or.kr, accessed: 2013. 3. 13).
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[Figure 2] Recent Trends of Vacancy Unemployment Ratio and Hiring Vacancy Ratio
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2. NEET3 9 ¥4t

HAEE(2006; 2012)9] Atolid= 2T fEvel HASolAE NEETS0] W24
APEI L Qs AS WASHAITE3 (Table 2)0f 9J8tH 20119714 FL2lo] Z7te 3}HA]
%= W NEETZol A S7kskal glgol WART), 15~344 QI+t 5 H|+L2] NEET
Z9] v]50] 20039 5.1%°014 2011 7.5%% F7I5FAA, ESF o]5 & UE oA A
W39 vl g 22 717t 16.3%9014 25.3%2 A5sicy, T2EA F3F Fo Fd
9 HIZE 6.5%0014 8.2%% S7FetATt &, AR o w2 s FdFo| AL &
el QAL NEET Zdefioll wka] Qleh= ARAo] 22kw] 1 Q= Aofr}, o]={gt NEET
S S7F FAI Alo] FARIA| ot Hes] v A A= SkAT
HEHO R AFotA| et soley| it Wb AAIAQ] YRR Qlal] MEATE
A 7F & A g7 wiiEoleks AR, 1E]aL olegh @Ate] 53] diE FdSl

A glskelm Qeks AT s dvElel 9l Ao FEec

(Table 2) Recent Increasing Trends of Young NEET People and Students in Leave of Absence

(Unit: In Thousand, %)

2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
O T [ 14759 | 14504 | 14162 | 13937 | 13787 | 13696 | 13618 | 13545 | 13,468
JOEESEGLQ% ‘?B) 751 | 806 | 873 | 881 | 891 | 918 | 973 | 996 | 1.008
B/A %) (5.1) (5.6) (6.2) (6.3) (6.5) 6.7) (7.1) (7.3) (7.5)
Ua”n'é' C?vrz(rj“(act)e 122 | 148 | 169 | 197 | 230 | 236 | 227 | 251 055
B % (16.3) | (183) | (19.3) | (22.4) | (258) | (25.7) | (233) | (25.2) | (25.3)
Ratio of youth
- (18~29) 6.5 7.0 7.6 75 7.1 69 7.7 8.1 82
in leave of absence
(%)

Source: By synthesizing (Table 1) and (Table 5) of Nam (2012), and (Table 5) of Keum (2012).

3 ‘NEET(Youth Neither in Employment, Nor in Education or Training)'?] A2ol= EdEof oJslH
HYsHAE, ot AYPEAE Wl QA= k2 AHIF S A|ATUTHThe Social Exclusion Unit
[1999]: HA ##5E[2004]: FA=H2006).
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Geow S Bl T AW 2 494 ofE Huzel Qe
ot Asfesh ol Zlel AUACIEel BEA0 wEAHS Y
oAU F= A AoZ 75l YtH(Mortensen[1986))4= S E5F
5 8% lr—E/\]XJ 4o SHoltt,

Al HEskL Qe SElUE BAZ O 4 291 oSS AAS =l
o] AYAl Hst FolE AR, Lf2ke)7] o]Hol= o] ghEe] 0.28 ofujollA HH
o2 ST Sh] = & A B2l 0 240 Sl 32 o 0
QriA] EOlATRE A % % ATk Nno(009yE 2 4~5¥7ke] oleid ALiAs
S SAAOR I 4 2 p Sk SN AN
e Al R - HaA 234 SEdc o] wand. &
e S T
2y TEwERe] (nguH TR TR, ARl AT o
Aol w2 19944 o] F el 2 AFZRAE 304 B
Ae] iae] AUARE FRepl A4lo] 15 gaie) B
3] =gt AL Folst 5= gt

(Table 3)& B QEk9717}F AAE 19987 = WA JFEEL] A YA 7} 3}
2ieitrh 229]7] ol A3ty AlZtste] 2011d7HA| I Al A }% FAE BT+
Ve & Sk o= Folle 304 Wt tiE AVSe duwE AYAeet
o|F THA] AR} otz thpo] 3t A YAlpE: AAIEL Qv i FdS dud
x| FHsol A deIE=AY] AeHus RARE 1 ARH HSE FAE fAR
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(Table 3) Trend in Gini Coefficients of Wage Distribution

University graduates under 30 years
Whole employee

Whole Men Women
1994 0.34827 0.24033 0.24312 0.20644
1996 0.28832 0.19543 0.18450 0.22561
1998 0.28678 0.18638 0.17790 0.19810
2002 0.31111 0.22259 0.20997 0.23361
2006 0.32787 0.23851 0.22878 0.24337
2009 0.33282 0.23999 0.23111 0.23534
2011 0.33748 0.23732 0.23383 0.23255

Note: Calculation method of Gini coefficient on raw data folows that of Nho (2009).
Source: Calculated by the raw data of Worker Survey (Wage Structure) by Employment Type of Ministry of Employment
and Labor.

[Figure 3] Changes in Average Monthly Wages (Ratio to Whole Average Monthly Wages) of
Young Male University Graduates (Age under 30 Years) by Decile in Wage

Distribution
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Source: Figured by the raw data of Worker Survey (Wage Structure) by Employment Type of Ministry of Employment and
Labor.
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(Table 4) Average Unemployment Period Needed to Meet an Acceptable Wage Offer by
Reservation Wage Decile of Young Male University Graduates (Age under 30 Years)

1/[1—Hz)]
Reservation wage(z)

1998 2002 2006 2011
Middle wage of the 1st decile 111 1.11 1.12 1.12
Middle wage of the 2nd decile 1.32 1.34 1.36 1.36
Middle wage of the 3rd decile 1.58 1.62 1.65 1.65
Middle wage of the 4th decile 1.90 1.99 2.04 2.05
Middle wage of the 5th decile 2.36 2.49 2.58 2.60
Middle wage of the 6th decile 3.01 3.25 3.40 3.44
Middle wage of the 7th decile 4.07 4.48 475 483
Middle wage of the 8th decile 6.06 6.83 7.35 7.49
Middle wage of the 9th decile 11.02 12.82 13.98 14.31
Middle wage of the 10th decile 39.45 49.41 54.32 5577

Note: Each ‘Middle Wage of Decile’ means a job searcher has the middle wage level of each decie as his/her
reservation wage =z, therefore, 1/[1— H(z)] is also calculated on this value in each year. A is now an unknown
constant, so it is not included in calculation.
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(Table 5) Comparative Statics of Stationary Equilibrium in the Matching Model

Q z 5 h m y q r n
w + + + - + + - - 0
7 - - - - + + - - 0
u + + + + - - + + +

Note: Here, @ is the size of MMFS’ effect, z is the net benefits of unemployed person, v is the wage bargaining
power of employed workers, h is the cost of a vacant job per unit of time, m is the efficiency of matching
process, y is the labor productivity, ¢ is the job destruction rate, r is the real interest rate, and n is the rate of
growth of the labor force.

Source: The MMFS' effect variable @ is added in (Table 9.8) in Cahuc and Zylberberg (2004, p.532).
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(Table 6) List of Used Variables

Variable

N Mean Explanation
Classification Name

1 if the respondent answered that he/she will try to search
a desirable job as comparable as MMFS’ job even though
he/she should spend time long enough to search such a
good job with accepting unemployment state.

Dependent variable | search | 969 | 0.334

Sex sex 969 0512 |Manis 1, or O,

Education coll 1969 | 0.888 |Graduation of polytech college and above is 1 or 0.

High education and

. colfs {969 | 0.662 |Interaction term between coll and mmifs.
mmfs—Cconscious

Category of mother's education is graduation of polytech

Mother's education | mcoll |969| 0.324 )
college and above is 1, or 0.

State of preparing to get a job (job preparing student, seeking
unemp | 969 | 0.429 |job, and having a job but preparing to change job included)
is 1, or 0.

Preparing to get a
job

Preparing job and

) unfs 969 | 0.328 |Interaction term between unemp and mmfs,
mmis—Cconscious

Living with parents |wparent| 969 | 0.670 |Living with parents is 1, or O.

1 if the respondent has a MMFS or a comparable exemplary

MMFS dummy mmfs | 969 | 0.740
person, or 0.

1 if the respondent answered the reason is the MMFS™ school
MMFS’ reason reason | 938 | 0.633 |was prestigious, or his/her capability/ability was excellent
when his/her MMFS had got a good job.

1 it the academic record of MMFS was much poorer, 2 if it
MMFS" record scored | 969 | 3.483 |was poorer, 3 if it was comparable, 4 if it was better, 5 if it
was much better in academic records.

Source: Raw data from ‘Online Employment Survey: Survey on MMFS' Effect in the Job Search Process of Youths™ of
Korea Employment Information Survey (http://www.keis.or.kr, accessed: 2011. 10. 25).
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(Table 7) Estimation Results about the Influencing Factors to the Existence of MMFS Effect

(Probit Model and Heckit Model)

Search
Dependent
yokiod (1) @ @) @
(A) B) (A) (B) (A) B) (A) (B)
consian —0.9886* | —1.891** | —1.123" | —2.996** | —1.032** | —3.477** | —0.7687* | —6.189*
(0.217) (0.548) (0.226) (0.626) (0.234) (0.954) (0.240) (3.293)
cox 0.1617* | -0.03867 | 0.1632* | —0.1453 | 0.1719* | —0.1931 | 0.1829™* | —0.441
(0.0850) | (0.117) | (0.0852) | (0.122) | (0.0866) | (0.141) | (0.0869) | (0.341)
ol —0.2806™* | —0.2187 |—0.2875" | —0.1935 |-0.2964**| —0.1718 B B
(0.135) | (0.163) | (0.135) | (0.164) | (0.137) | (0.167)
colfs - - - - - - ~0.3027% -
(0.161)
s 0.4101** B 0.4258** 0.4469** B 0.7090** B
(0.203) (0.205) (0.206) (0.250)
ol 0.1806™ | 0.3456™* | 0.1837** | 0.4546™ | 0.1860** | 0.5011** | 0.1720% | 0.7267**
(0.0916) | (0.122) | (0.0919) | (0.127) | (0.0932) | (0.145) | (0.0931) | (0.335)
e 0.7554* | 05878** | 0.7530™* | 0.6568** | 0,7396™ | 0.7151** | 0.7316™ | 1.003**
P (0.202) (0.144) (0.203) (0.146) (0.204) (0.171) (0.204) (0.385)
s —-0.3709 B —0.4021* - —0.4030* B -0.3782 B
(0.232) (0.234) (0.236) (0.236)
oarens B B 0.2151%F | 0.4492%* | 0.2494™ | 0.4792** | 0.2554** | 0.6360**
P (0.0922) | (0.120) | (0.0937) | (0.129) | (0.0943) | (0.232)
eaon B B - -0.1708%* | 0.1003 | —0.1090 | 0.3370
(0.0891) | (0.150) | (0.0907) | (0.317)
scored B B B B B —-0.1656™| 0.1118
(0.0417) | (0.152)
\ - 2.638** - 4.311% - 5.084** B 9.038*
(1.008) (1.106) (1.602) (5.065)
_Log ~506.97 | —435.00 | ~594.23 | —427.90 | —574.81 | —427.67 | —567.62 | —427.93
likelihood
N 969 690 969 690 938 690 938 690

Note: Column (A) shows estimation results of general Probit model and column (B) displays the estimation results of

Heckman's two stage model. Here, A is the inverse Mils ratio.

Source: Raw data

from ‘Online Employment Survey: Survey on MMFS' Effect in the Job Search Process of Youths™ of

Korea Employment Information Service (http://www.keis.or.kr, accessed: 2011, 10. 25).
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5o BT apgon AHZAE WeSS ARSIt EATEATe] A90HEe)
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DRAZLT RREAF AT AAe] YBE TFTAS Sl giHlsh Ao0HES] ATas
szo] gl HUE A A A% H7)9) ulge AlRsjrt 9

=
A O] %ﬁ]oﬂ 7|23 v HEEEE SATH o= wiRTH2010b)= W Cox
95} H]d A e & (proportional hazard model)
= /\]‘g—@ 34\0]‘:}. ol= @%ﬂ%%@-’v\—e TAEL] FA7IE 2wz A FgsaAt
5| s et ZARA ALY oFF] AR AlFOA EUHA] > &

o
=2 A (right censoring) A=9] A7} £A517] W&o |},

(Table 8) Summary Statistics of Variables

Variables
Explanation
Variable Name N Mean| s.e.
Unemp\oyed unemprd | 1507 | 363 343 Unemployed period in months after school or army
period service.
Age age 3,163 | 22.6 42 Ages.

Gender dummy sex 3,163 | 0.47 050 [Male is 1, or O.

Marriage marriage | 3,162 | 0.17 | 0.38 |Marriage is 1, or O.

educ 3,135 | 0.27 | 0.44 |Graduate of 2 year colege is 1, or O.

Faucation eduu 3,135 | 0.31 0.46 | Graduate of university is 1, or O.
Log of yearly constant household income (labor
ngsehold hincome | 2.609 | 7.15 170 earnings, financial income, andA estate eammgs,‘ in
income 10 thousand won deflated with consumer price
index) at the employed year.
Relative 90th Ratio of 90th percentile incomes of urban worker’s
percentile lincm90 | 3,108 | 1.68 | 0.035 |household (2 members and over) to the mean of
household income them at employed time (in quarter).
Father's funiv 2389 |0.093] 0.29 |University and above dummy of father's education,
education fcoll 2389 | 0.13] 033 |2 year colege and above dummy of father's

education.

19 98 Prlobi} Wt FUS AFHEEANA ook & Aolxu, BA LEwERIL HASH
JFEE 2Re] (g TRAYRANITTR) BAL 1] 3 Wl 2ASKs AgEARk B
%) 38| 719} A1 el A AHA] itk Mol oAl FAHN BABATA) WS 7}

SHE D 9 vlsTE EAIZEA IR 28] oV el dEat TS FAE o8-S | Aol

b _IIN, oo r{o
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(Table 8) Continued

Variables
Explanation
Variable Name N Mean| s.e.
Mother's muniv | 2,093 [0.032| 0.18 |University and above dummy of mother's education.
. mcoll 2,093 |0.050| 0.22 |2 year colege and above dummy of mother's
education i
education.

Metro city weity 2299 | 0.47 | 050 |Metro city (including seoul) is 1, or 0.

Rate of Unem Unemp. Rate (1 week basis, seasonally adjusted)
(%) . munemp | 3,156 | 8.18 | 1.62 |of male youth (20~29 ages) at employed time (in
° month).

Ratio of temp. | irworkr | 3,133 |46.01| 3.35 |Ratio of temporary jobs (seasonally adjusted) at

Job (%) employed time (in month).

Firm size wage Ratio of male average wage of large firm (300 and
. 9 wgap | 2,891 | 1.42 | 0.079 |over) to that of small firm (30~99) (seasonaly
9ap adjusted) at employed time (in month).
Increasing rate of ) Increasing rate of cpi for 6 months (seasonally
) \ 1 1 11 ; ) )
cpi fprice | 3,196 10.018) 00 adjusted) before the employed time (in month).
Living with parents |wparents| 3,163 | 0.93 | 0.25 |Living with parents is 1, or 0,

Vacancy Vacancy/unemployee ratio of univ. graduates
Junemployee ratio | uvuratio | 1,799 [0.077| 0.014 |(seasonally adjusted) at employed time (in month).
of univ. graduates

Hired/vacancy Hired/vacancy ratio of univ. graduates (seasonally
raio of univ. | umtheta | 1,831 | 3.62 | 0.89 |adjusted) at employed time (in month).

graduates

Year dummy of |yl 555 | 035 | 048 |Year 2007 and after is 1. or O
2007 and after ' ' ' ' '
Interaction of year Interaction term between year dummy of 2007 and
dummy and ratio |d <irworkr| 3,133 [15.66| 21.05 |after and ratio of temp. job.
of temp. job
Interaction of year Interaction term between year dummy of 2007 and
dummy and firm |d = wgap| 2,891 | 057 | 0.72 |after and firm size wage gap.
size wage gap
Interaction of year Interaction term between year dummy of 2007 and
dummy and living |d *wparenis| 3,156 | 0.34 | 0.47 |after and living with parents,
with parents
Interaction of year Interaction term between year dummy of 2007 and
dummy and d-ireme0| 3108 062 | 082 after and relative 90th percentile household income.
relative 90th
percentile income

Source: Regression results with raw data from ‘Korea Labor and Income Panel Study’ of Korea Labor Institute in 2006~
10 (nhttp://www.klire.kr, accessed: 2013. 9. 13).
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(Table 9) Estimation Results of Proportional Hazard Model for Youth (2006~10)

dependent variable: first unemployed period after school (in months)

(1) (2 (3) (4) (5) (6) (7)
e 000779 | 000499 | 000787 | 000309 |-0000656 | 000744 | —0.0198*
9 (0.00504) | (0.00556) | (0.00647) | (0.00571) | (0.00680) | (0.00670) | (0.00873)
o ~00533 | -00550 | -00436 | 00517 | —0.0506 | —0.0240 | 0.00728
(0.0372) | (0.0411) | (0.0514) | (0.0430) | (0.0521) | (0.0537) | (0.0462)
e | O 0218 | -0186™ | -0248" | 0228 | —0.184" 0.108
9 (0.0566) | (00697) | (0.0883) | (0.0817) | (0.115) (©.101) | (0.0871)
e 0385 | 0418 | 0506%* | 0429 | 0472 | 0524 | 0.466*
(0.0466) | (0.0502) | (0.0629) | (0.0532) | (0.0679) | (0.0665) | (0.0598)
" 0414 | 0448 | 0524 | 0457 | 0512% | 0549" | 0512
(0.0454) | (0.0503) | (0.0649) | (0.0527) | (0.0657) | (0.0670) | (0.0582)
eome ~0,0270% | —0.0417** | -0.0174 | 000199 | —0.0162
00147) | (0.0187) | (00169) | (0.0336) | (0.0219)
el B 0.00698 - 0.00410
(0.108) (0.109)
e | ~0.0307* | -0.0277** | ~00565™ | ~00233" B ~0.0250 | —0.0365*
P (00122) | (00126) | (0.0169) | (0.0133) (0.0165) | (0.0153)
. 11,676
uvuratio - - (2.005) -
e - - B B - - ~0,0329
y (0.0444)
omoo | 41667 | —877g™ | —a77e™ | —2789™ | —2016" | -3642" | —1.567"
(0.559) (0.670) (0.859) (0.796) (1.079) (0.963) (0.933)
ok B B 0.0302** B B - 0.0179**
(0.00765) (0.00868)
s B B - _1213% B ~1328% | —1516
9P (0.356) 0.428) | (0.382)
e B 4.130%* - B B 2.925 5.004**
P (1.739) (2.581) (2.247)
woarens | 00842 | —0.0088 B - ~0.129 B
P (0.0735) | (0.0765) (0.0962)
_ ok
d - irworkr - - - - (%%%?22)
F‘ﬁi’g“ 212073 | —16862.6 | —10.6431 | —153086 | —9.2249 | 98654 | —12.8739
N 3,096 2546 1719 2343 1513 1611 2.028
HUES RQIEMO M| ‘AZlokE VOl ChEH AZHT
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(Table 9) Continued

(8) 9) (10) (11) (12) (13) (14) (15)

o | 700242 00185 | 00178 | 00173 | 00177 | ~00173 | ~0.0179 | -00199"

g (0.0100) | (0.0112) | (0.0113) | (0.0113) | (0.0113) | (0.0112) | (0.0113) | (0.0111)

o 000891 | 00122 | 00124 | 00109 | 00124 | 000897 | 00145 | 00194

(0.0507) | (0.0592) | (0.0588) | (0.0588) | (0.0588) | (0.0602) | (0.0586) | (0.0600)
orriage | 00857 | 00323 | 00480 | 00481 | 00460 | 00542 | 00460 | 00549
9 (0.106) | (0.122) | (0.123) | (0.123) | (0.123) | (0.122) | (0.123) | (0.123)
e 0506™ | 0514 | 0513% | 0511 | 0514 | 0517% | 0515 | 0525
(0.0656) | (0.0749) | (0.0748) | (0.0745) | (0.0749) | (0.0750) | (0.0748) | (0.0773)
" 0584%* | 0592 | 0589** | 0586 | 0.589%* | 0585" | 0.594** | 0.602**
(0.0657) | (0.0751) | (0.0774) | (0.0775) | (0.0775) | (0.0761) | (0.0776) | (0.0806)
hicome | 00808 | ~0.0366% | ~0,0330" | ~0,0342* | ~0,0344* | ~0,0399" | ~0,0344 | ~0,0356
(0.0147) | (0.0199) | (0.0202) | (0.0203) | (0.0203) | (0.0224) | (0.0202) | (0.0228)
. 0.00284 - B B B - - B
(0.0828)
iy B - ~0.0160 | —0.0143 | —0.0176 | —0.0237 | —0.0281 | —0.0338
(0.155) | (0.155) | (0.155) | (0.156) | (0.156) | (0.156)
ool - 0.0114 B B ] )
(0.126)
emp | 00436 -00423"| ~0,0402"* | ~0,0415"* | ~0,0406"* | ~0.,0504°* | -0,0401** | -0,0396"
P 1 00157) | (0.0200) | (0.0196) | (0.0195) | (0.0196) | (0.0193) | (0.0196) | (0.0184)
e ~0.0300 | —0.0611 | —0.0549 | —0.0564 | —0.0542 | —0.0562 | —0.0545 | —0.0497
Y (0.0484) | (0.0560) | (0.0560) | (0.0560) | (0.0560) | (0.0560) | (0.0559) | (0.0561)
iromgp | 18637 | —2076" | 1880 | 2017 | —1.990* | —2.143* | —1981 | 1222
(1.016) | (1.234) | (1226) | (1.220) | (1.209) | (1.160) | (1.208) | (1.185)
o | 00245 | 00128 | 00129 | 00158 | 00126 | 00232 | 00130 | 000569
(0.0101) | (0.0118) | (0.0123) | (0.0120) | (0.0124) | (0.0107) | (0.0122) | (0.0119)
s 418" | 1268 | —1.192% | —1.200%F | —1.105™* | —0.046™ | —1.174** | —1.044**
gap (0.419) | (0.408) | (0.435) | (0.429) | (0.433) | (0.360) | (0.437) | (0.490)
e | 4838 - 4659 | 4720 | 4788* | 8710 | 4525 | 6.616*
P (2.432) (2.835) | (2.835) | (2.838) | (3.101) | (2.836) | (3215)
~0.0312 | —0.0323 | —0.0307 | -0.0384 | 00107 |-0.00351
wparents - -
(0.106) | (0.108) | (0.106) | (0.106) | (0.107) | (0.112)

. —0.211% 1,358
d-linem80 | = oot | T - 0.251)
4 - ok [[0007377* 000772 1000765 - 0.0367**

(0.00197) | (0.00230) (0.00231) (0.00887)
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(Table 9) Continued

8 9) (10) (11) (12) (13) (14) (15)
d - waa B B B B —0.246™* B B 0.480*
9P (0.0714) (0.298)
d - Irorice _ _ B B 3 —18.235** B -11.675
P (5.232) (7.411)
d - wparents - - - - - - ~0367 | ~0.252
P (0.104) | (0.300)
Fuvgﬂ'g” ~10277.1| -7.387.8 | —7,386.3 | —7.386.6 | —7.386.3 | —7,386.1 | —7.386.0 | —7.384.3
N 1,679 1,265 1,265 1,265 1,265 1,265 1,265 1,265
Note: Standard errors are in (). Coefficients with ** are significant statistically at 5% level (two sided test), those with

* are significant at 10% level,
Source: Regression results with raw data from ‘Korea Labor and Income Panel Study’ of Korea Labor Institute in 2006~
10(http://www.Klire kr, accessed: 2013, 9. 13).
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(Table 10) Statistical Significance of the Sum of Original Coefficient and Interaction Coefficient

2006 and Interaction Sum .of
term from | coefficient
before . Test results Notes
) 2007 and | estimates
after (B) | (C=A+B)
Coefficient of interaction term in
. 1880 | —o211% | o091 200l7land after is very significant | Constant hqusehold incomes
lincm90 statistically and the sum of |of young job searcher are
(1.226) | (0.0612) | (1.200) . . o
coefficients is also significant at | controlled.
5% level (one—sided test).
Coefficient of interaction term in
ore | 001581000765 000813 | ZU T B Y SO
(0.0120) | (0.00231) | (0.0134) 1ealy. c S
coefficients is not significant at
5% level (one— sided test).
Both of (A) and (B) are
o | IS |02 | cyasie St sy s vl
gap (0.433) (0.0636) (0.417) um \ ry | Constant puse old incomes
significant at 5% level (one—sided | of young job searcher and
test). the relative ratio of the 90th
The sum of coefficients is also | percentile household incomes
rorice 8710 |—18.235" | —9.525™ |significant at 5% level (one— |are controlled,
P (3.101) (5.232) (5.056) |sided test), but the sign of it is
negative.
Coefficient of interaction term in
wparents 00107 | ~0.367™ | ~0.356™ itgﬁ;icjlrd ::gf tﬁe S‘sgLTr‘gcag
P 0.107) | (0.104) | (0.135) nealy - > S
coefficients is also significant at
5% level (one—sided test).
Note: Standard errors are in (). Figures in () of (C) column are the standard errors of coefficient estimates sum,

which are calculated separately.
Source: Regression results with raw data from ‘Korea Labor and Income Panel Study’ of Korea Labor Institute in 2006~
10(http: //www.Klire.kr, accessed: 2013, 9. 13).
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(Table 11) Coefficients of Correlation among Interaction Terms

d d - lincm90 | d - irworkr d - wgap d - Irprice | d * wparents
d 1.0
d - lincm90 0.99988 1.0
d * irworkr 0.99855 0.99853 1.0
d - wgap 0.99910 0.99889 0.99729 1.0
d - Irprice 0.82359 0.82617 0.82408 0.83461 1.0
d * wparents 0.95405 0.95323 0.95073 0.95338 0.76826 1.0
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