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(Table 1) Parameter Estimation for the Baseline Model
Prior distribution Posterior distribution
Parameter Distribution Mean Median "16~84, % Confidence bands

Pm Normal 0.883 0.884 [0.831 0.937]
Ama Normal 0.301 0.303 [0.191 0.403]
o’ Inverse Gamma @ 1.638 1.616 [1.363 1.902]
Py Normal 0.939 0.943 [0.903 0.978]
i Normal 0.405 0.412 [0.313 0.496]
a?,lf Inverse Gamma @ 1.059 1.041 [0.858 1.261]
Perd Normal 0.858 0.860 [0.808 0.910]
Aerd Normal 0.592 0.603 [0.504 0.681]
0 ra Inverse Gamma = 1.642 1.604 [1.313 1.983]
P+ Normal 0.356 0.325 [0.088 0.651]
a4 Normal 1.076 0.915 [0.452 1.725]
ay Normal 0.434 0.437 [0.218 0.654]
g Normal -0.175  -0.180 [-1.057 0.672]
ain Inverse Gamma = 0.073 0.070 [0.056 0.090]
0 Normal 0.283 0.285 [0.140 0.422]
J?j!f Inverse Gamma  1.870 1.831 [1.533 2.201]
U Normal 0.978  0.971 [0.723 1.237]
Pu Normal 0.225  0.227 [0.081 0.368]
o, Inverse Gamma @ 2.147 2.103 [1.783 2.512]

Notes: 1) Estimates based on the equations (7) and (8) described in the text.
2) Estimation period: 1999.1Q ~ 2013.2Q.
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(Figure 1) Implied Liquidity (Am’) and Nominal House Price Growth

F o=

House Price Growth (dashed line)
Implied Liquidity(mean, solid line)

!".
{ Py Implied Liquidity{median, dashed line)

2000

Note:

The solid (dotted) lines are the mean (median) value of implied liquidity estimate and
the dashed lines represent nominal house price growth from period #-1 to period ¢

(Figure 2) Implied Liquidity (Am") and GDP Growth

Implied Liquidity(mean, solid line) R
ro

Implied Liquidity(median, dashed line)

Note: The solid (dotted) lines are the mean (median) value of implied liquidity estimate and

the dashed lines represent real GDP growth from period #-1 to period ¢




(Figure 3) Implied Liquidity (Am") and M2 Growth (real, %)

_ 1 . . . . .
2%)00 2002 2004 2006 2008 2010 2012 2014

(Figure 4) Implied Liquidity (Am’) and LF Growth (real %)

- 1 . . . . .
2%00 2002 2004 2006 2008 2010 2012 2014

(Figure 5) Implied Liquidity (Am") and Credit Growth (real, %)

10 T

_ 1 . . . . .
2600 2002 2004 2006 2008 2010 2012 2014

Notes: 1) The dotted lines represent real liquidity growth (M2, LF, Credit, respectively) from
period #-1 to period .
2) The solid lines are the median value of implied liquidity estimate and the shaded
areas mark the confidence bands between 40% and 60%.
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(Figure 7) Impulse Responses of Real Macroeconomic Variables
to Credit Shock

A GDP A CRD A M

5 10 15 20 5 10 15 20 5 10 15 20
A House A CPI
0.05 /\
T~ e
o/wv// —
-0.05
5 10 15 20 5 10 15 20

Notes: 1) The solid line is the median of the impulse response function.
2) The dotted lines are the confidence bands between 16% and 84%
(one S.D.) for the real macroeconomic variable increases.
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(Figure 10) Implied Liquidity Forecast and Credit Growth (real, %)

L L L L L L L
2000 2002 2004 2006 2008 2010 2012

Notes: 1) The dotted lines are actual liquidity (M2, LF and Credit, respectively).

2) The solid lines are the median value of implied liquidity estimation
(1999.1Q~2008.2Q) and the median value of implied liquidity forecast
(2008.3Q~2013.2Q).

3) The shaded areas mark the confidence bands between 16% and 84% (one S.D) of
the implied liquidity forecast.
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Bayes factor

(Table 2) Test of the Model Fit: Marginal Likelihood (NR) vs, Bayes Factor

Types of model Marginal likelihood
(M) (logf (Y'|01,)) (By,1)
k=1(Baseline model) -402.289 Ei;:i 8:2:6‘;
k=2(Alternative model 1) -398.066 EIZ: ;z;:; gié;z);
wme (ks

k=3(Alternative model 2)

(Table 3) Test of the Model Fit: Marginal Likelihood (LM) vs. Bayes Factor
Bayes factor

Types of model Marginal likelihood
(M) (logf (Y'[M,)) (Br,1)
k=1(Baseline model) -653.582 (k,(lk—’},_2113:2.3901§;;;)'4)
k=2(Alternative model 1) -645.443 ((Zfz:jz’g: 13. §3274:1100:))
5699 (1532 96384109

k=3(Alternative model 2)
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{(Appendix 2) Cointegration and Unit Root Test
Ho: Series are not cointegrated Ho: Series has a unit root
(Actual Liquidity vs. Implied Liquidity) (Liquidity Gap)
T-statistic Prob t-statistic Prob
Am2 -4.464 0.003 -4.653 0.000
Alf -5.354 0.000 -5.341 0.0000
Acrd -3.569 0.038 -3.411 0.014
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(Appendix 3)

Lead—Lag Relationship of Implied Liquidity and
Macroeconomic Variables

1 0.7
~GDP ~HOUSE

0.8
0.6
0.4
11
0 | - ! [ ] |

6 -5 3 -2 -1 0 1 2 5 6 s 3 2 101 2 3 45 6
0.2 :
-0.4

Note: Each figure shows the cross-correlations of implied liquidity and macroeconomic

variables.
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(Appendix 4) Robustness Analysis: Baseline Model in the Pre—Global

Financial Crisis
Posterior distribution

Prior distribution
Parameter Distribution Mean  Median "6~84, % Confidence bands
Pm Normal 0.900 0.902 [ 0.847 0.955 ]
Ama2 Normal 0.336 0.335 [ 0.224 0.448 ]
ol Inverse Gamma = 2.038 2.005 [ 1.657 2.417 ]
Puy Normal 0.946 0.950 [ 0.914 0.980 ]
Ay Normal 0.438 0.441 [ 0.339 0.537 ]
a%,f Inverse_Gamma | 1.293 1.264 [ 1.023 1.563 ]
Perd Normal 0.860 0.862 [ 0.801 0.921 ]
Aerd Normal 0.632 0.635 [ 0.548 0.719 ]
02 s Inverse_Gamma = 1.909 1.856 [ 1.477 2.344 ]
Pm* Normal 0.337 0.309 [ 0.094 0.598 ]
a4 Normal 1.433 1.422 [ 0.526 2.295 ]
ay Normal 0.415 0.413 [ 0.183 0.647 ]
g Normal -0.271  -0.272 [ -1.140 0.595]
ai T Inverse Gamma | 0.073 0.070 [ 0.055 0.090 ]
Normal 0.285 0.286 [ 0.133 0.432 ]
o Inverse_Gamma 2.051  2.010 [ 1.666 2.415 ]
w Normal 1.108 1.107 [ 0.812 1.399 ]
Pu Normal 0.248 0.253 [ 0.100 0.397 ]
J?W Inverse Gamma = 2.342 2.289 [ 1.895 2.772 ]
Notes: 1) Parameter estimation based on Equations in (7) and (8) described in the text.

2) Estimation period: 1999.1Q~2008.3Q.



{(Appendix 5) Robustness Analysis: Alternative Model 1 After Excluding

Interest Rate

Prior distribution

Posterior distribution

Parameter Distribution Mean Median "16~84, % Confidence bands
Pma Normal 0.883  0.885 [ 0.830 0.938 ]
A2 Normal 0.315 0.314 [ 0.214 0.415 ]
ol Inverse Gamma = 1.630 1.604 [ 1.355 1.907 ]
Py Normal 0.939  0.942 [ 0.901 0.977 ]
Ay Normal 0.417  0.421 [ 0.330 0.502 ]
a,‘ﬁ,f Inverse_Gamma = 1.039 1.021 [ 0.845 1.234 ]
Perd Normal 0.861 0.862 [ 0.811 0911 ]
Aerd Normal 0.598  0.604 [ 0.517 0.680 ]
02 s Inverse Gamma = 1.624 1.586 [ 1.296 1.961 ]
. Normal 0342 0319 [ 0.098 0.603 ]
a4 Normal 1.021 0.935 [ 0.519 1.560 ]
s Normal 0.445  0.449 [ 0.235 0.649 ]
aigr Inverse Gamma = 0.073 0.070 [ 0.056 0.091 ]

0 Normal 0.280  0.279 [ 0.142 0.419 ]
a?j!f Inverse Gamma = 1.887 1.850 [ 1.548 2.231 ]
w Normal 0977 0979 [ 0.712 1.237 ]
Pu Normal 0.224  0.224 [ 0.082 0.364 ]
JEU Inverse Gamma = 2.173 2.125 [ 1.810 2.541 ]

Note: Estimation period: 1999.1Q ~2013.2Q.
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{(Appendix 6) Robustness Analysis: Alternative Model 2 Under Random

Walk
Prior distribution Posterior distribution
Parameter Distribution Mean Median M6~84, % Confidence bands
Pm Normal 0.874  0.878 [ 0.768 0.967 ]
A2 Normal 0.271  0.281 [ 0.025 0.482 ]
ol Inverse_Gamma | 1.662 1.638 [ 1.222 2.162 ]
Py Normal 0.927  0.934 [ 0.839 0.992 ]
A Normal 0.392  0.402 [ 0.199 0.545 ]
a%,f Inverse Gamma | 1.127 1.109 [ 0.766 1.558 ]
Perd Normal 0.855  0.856 [ 0.763 0.941 ]
Aerd Normal 0.603  0.606 [ 0474 0.723 ]
02 s Inverse_Gamma | 1.782 1.741 [ 1.280 2.422 ]
P Normal 0.476  0.482 [ 0.107 0.824 ]
a, Normal 0.679  0.656 [ 0.118 1.370 ]
a, Normal 0.462  0.464 [ 0.144 0.777 ]
aigr Inverse_Gamma = 0.073  0.070 [ 0.048 0.107 ]
0 Normal 0.407  0.409 [ 0.147 0.665 ]
J?jy Inverse Gamma = 1.899 1.865 [ 1.393 2.520 ]
o, Inverse Gamma = 2.295  2.247 [ 1.693 3.057 ]
~2013.2Q.

Note: Estimation period: 1999.1Q



Implied Liquidity Estimation
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This paper proposes a new method of estimating implied liquidity that reflects
the real business cycles by using three measures of liquidity—bank credit, M2 and
Lf, and examines the relationship between the implied liquidity and
macroeconomic variables. Our empirical results show that each liquidity measure,
especially bank credit was greater than the implied liquidity estimates before the
global financial crisis and then has come to move around the implied liquidity
since 2012. We also find that a positive shock on real GDP leads to an increase
in liquidity including the implied liquidity and further increases in house prices and
inflation, and that a positive shock on liquidity has more significant impacts on
house prices rather than inflation. Overall, these results indicate that this new
measure that captures the multi-dimensionality of liquidity, which is differentiated
from previous studies, can provide a good reference to evaluate the extent to which

actual liquidity deviates from its equilibrium.
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