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ABSTRACT

This paper estimates and characterizes expected inflations using an affine
term structure model based on the empirical stochastic process of the interest
rates in Korea,

The empirical results show that the expected inflation which marked above
4% before the global financial crisis has dampened and stabilized after the
crisis, Moreover, we investigate the rationality of the various expected
inflation measures in terms of the unbiasedness and efficiency and find that
unbiasedness is not rejected across the all measures, while the efficiency
cannot be empirically warranted, Besides, we run Granger causality tests and
conclude that the expected inflations compiled from the Consensus,
BOK—-Expert have the cross—causality with the long—run actual inflation,
while the expected inflation estimated from the term structure model has the
cross—causality with the short—run actual inflation,

These results connote that expected inflations collected from different
sources and methods have their targets and horizons and the central bank
needs to watch all of them with a balanced view instead of preferring one to
the other,
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[Figure 1] Yield Surface

Maturity (in month)

dEolrbgelm, 7} o] A=elEe] bootstrapping §AE A-8-5to] FSHGITE s
[Figure 112 #4717 & =33 AAY Fol& 3xdem Uehd 2o X&e 7+

Ao W), YES AT DRI 75 Sol8e BAF Aol $eitet A 7]

3 2| Azon 9N e

1
o2 71 FHE HAon, VIR A5 1 2ol & H FHR IS Ede

5 o7l 159, 2,59, 74, 99 Wl AR REidol w4 ot Al 240l E Al

SEERIBASEARTE /2014, v. 36, n. 2
KDI Journal of Economic Policy



(Table 1) Summary Statistics

Mean = s.e SD SiE Auto &@ Skew s.e Kurt SIE JB
m03 | 3742 {1 0.109 | 1.042 = 0.107 | 0.992 = 0.009 | —0.071 | 0.156 | 1.936 | 0.147 | 0.001
m06 3.873 1 0.108 | 1.035 { 0.100 | 0.992 : 0.010 | -0.033 | 0.16 1.858  0.130 | 0.001
m09 | 3989 | 0.105 | 1.007 = 0.091 | 0991 0.009 | 0.007 @ 0.162 | 1.802 | 0.119 | 0.001
y1 4070 : 0.103 | 0.991 : 0.089 | 0.990 : 0.010 0.047 : 0.162 | 1.832 | 0.126 | 0.001
y1.5 4242 0102 | 0,987 { 0.097 | 0.989 | 0.010 0.129 © 0.159 | 2010 { 0.151 | 0.001

y2 4344 10104 | 1.003 . 0.108 | 0.988 = 0.009 0.162 : 0.154 | 2.146 = 0.165 | 0.001
y2.5 | 4418 1 0105 | 1.012 1 0.117 | 0.988 | 0.009 0.185 : 0.15 | 2270 : 0.177 | 0.002
y3 4.469 | 0.107 | 1.029 + 0.129 | 0.988 | 0.009 0.218 {1 0.148 | 2.425  0.198 | 0.005
y4 4685 | 0.11 1.057 { 0.153 | 0.988 | 0.009 0.242 : 0.158 | 2.801 | 0.289 | 0.030
yb 4762 : 0.113 | 1.087 | 0.168 | 0.990 = 0.008 0.286 : 0.15 | 2897 = 0.307 | 0.017
y7 4946 ¢ 0.111 | 1,068 = 0.168 | 0.991 : 0.008 0.154 1 0.156 | 3.009 = 0.323 | 0.262
y9 5.022 { 0.108 | 1.039 | 0.161 | 0.990 : 0.008 0.150 : 0.156 | 3.084 = 0.34 | 0.251
y10 5.044 1 0.109 | 1.044 = 0.161 | 0.990 : 0.008 0.102 : 0.155 | 3.046 = 0.331 | 0.500
y15 5130 | 0.104 | 1.001 | 0.152 | 0.990 : 0.008 0.060 | 0.162 | 3.150 | 0.351 | 0.500
y20 5175 0.105 | 1.005 @ 0.152 | 0.990 | 0.008 | -0.050 ' 0.163 | 3.098 | 0.342 | 0.500

Note: JB implies Jarque—bera p—value.
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(Table 2) Auto— and Partial— Correlation of Interest Rates

AC PAC

lag1 lag12 lag24 lag30 lag1 lag12 lag24 lag30
3M 0.963 0.418 —0.035 -0.122 0972 —0.088 0.082 0.077
6M 0.959 0.438 0.006 —0.085 0.969 —0.098 0.069 0.023
M 0.954 0.460 0.055 —0.043 0.966 -0.174 0.018 0.016
1Y 0.947 0.469 0076 | -0.024 0.960 -0.194 0.011 -0.007

1.5Y 0.938 0.480 0.111 -0.007 0.952 —-0.203 0.011 -0.05
2Y 0.936 0.483 0.127 + -0.003 0.950 —0.151 -0.023 = -0.039

2.5Y 0.946 0.493 0.130 -0.013 0.960 —0.059 —0.091 -0.08
3y 0.945 0.489 0.140 —0.008 0.958 —0.055 -0.077 —0.041
4y 0.944 0.478 0.095 —0.045 0.957 —0.053 —-0.092 0.032
5Y 0.948 0.476 0.103 —-0.035 0.960 —-0.057 —-0.098 0.009
1A% 0.952 0.478 0.096 | -0.03 0.965 -0.097 | -0.074 0.000

N 0.950 0.463 0.080 -0.04 0.962 —-0.088 -0.075 —-0.01
10Y 0.950 0.459 0.089 —0.033 0.962 —0.081 —0.090 —0.004
18Y 0.952 0.450 0.066 —0.056 0.963 -0.074 -0.074 0.008
20Y 0.953 0.453 0.067 —0.054 0.966 —-0.071 -0.077 0.008
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[Figure 2] Principal Factor Loadings
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[Figure 3] Decomposing Contributions of Principal Components
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[Figure 4] Historical Trends of Principal Components
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[Figure 5] Historical

Trends of Yields
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[Figure 6] Historical Trends in Yield Spreads
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(Table 3) Correlation between Inflation and Yield Spreads

Inflation Spread Spread Spread
(3Y-3Mm) (10Y-3M) (10Y-3Y)
Inflation 1
Spread (3Y-3M) —-0.0028 1
Spread (10Y-3M) 0.0246 0.9639 1
Spread (10Y-3Y) 0.0725 0.6878 0.8562 1
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[Figure 7] Inflation, Treasury Bond Yield and Yield Spreads
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20 JREY NEBSES A4 BRI W] 98 98BS AP1AS e
Zo] dsirt.

At)= N+ Az (t)

oF71H At 3 IMElo] T, 4,2 3x 3PS ulgiet, Wr17b e 717te] nd
o AS] ke chest B R IAYHYE wEck S

Plt,n)= eXp{A(n)-i- B(n)x (t)}
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RSl
frlt,t+5)= Elrr(t+j—h)+ App(t+5)
oA 7] QlEH o] A 1hebs] ot 2ol =& 4= it

7(t+j)= Ert+ji—h)]— E[rrt+j—h)]
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(Table 4) Estimated Parameters of the Real Term Structure Model

Parameter Value Std. Err
F 0.975 0.3257
X 4.10E-11 0.001
A -0.016 0.028
A —-0.02 0.012
logL 912.3761

7 Ao gt A2= 109 9] 71954 SR 4 7HssliA o] AETRE ofgste] 1821
Aol gmge ekt Felmael tieh 242 2 Chen and Scott(19992] WS 41§}
L o] ShAolLt o] SIHAL s upE e o] ssaof ek, et 1aelnd
AL B2} e felol et o] o|Rolx A ] thEel o7 AL B3 sisek ke Fut
7o) A& (instantaneous short—term rate) AE|HSS 7143 Aleo)A] E4H2A ¢l Kalman filteringS
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(Table 5) Estimated Parameters of the Nominal Term Structure Model

Parameter Value Std. Err Parameter Value Std. Err
Fy 0.9592 0.3724 29 5.37E-08 0.0003
Fyy 1.0023 0.4406 A -0.0121 0.3162
£y 0.9591 0.7924 .2 0.0099 0.7581
Fyy 0.0065 0.5382 N3 0.0083 1.0762
£y 0.0016 0.0007 A 0.0019 0.0037
£y 1.7358 1.1764 A 9 0.0002 0.0001
2 1.45E-10 0.0007 A 33 -0.0191 0.0601
oy 2.53E-08 0.0003 logL 4.49E+03

[Figure 8] Expected Short and Forward Rates in Real Interest Rates
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[Figure 9] Expected Short and Forward Rate in Nominal Interest Rates
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(Table 6) Unit Root Tests

A
L Expected Expthed Expected | AExpected Expgcted AExpected
Stat Classification N nominal o nominal
inflation real rate | inflation real rate
rate rate
-1.060 | —1.178 | —1.196 —-3.841 —3.756 —8.346
w/o const, w/o trend
(—=1.950) | (=1.950) | (-1.950) | (-1.950) (—1.950) (—1.950)
-2.140 | -1.910 | —1.009 -3.842 -3.791 —8.336
ADF t—stat| w/ const, w/o trend
(-2.909) | (-2.910) | (—2.908) | (-2.909) (—=2.910) (—2.908)
2116 | —2.023 | —2.715 -3.838 -3.795 —8.281

wfconstow/tend | o o | caa7s) | 3.473) | (3474) | (3478) | (3473)

—4.276 | —4.269 | -2.055 | —-23.666 | —-25.272 | —74.081

Philips— ! (—13.524)[(=13.524)|(-13.5624) | (-13.516) | (-13.516) | (-13.516)
Perron . —1.584 | —1.588 | —0.992 —3.645 -3.734 —8.336

N (=2.908) | (=2.908) | (-2.908) | (-=2.908) | (-2.908) (—2.908)

Lag 1 0.609 0.603 0.347 0.136 0.109 0.108

(0.146) | (0.146) | (0.146) (0.146) (0.146) (0.146)

(PSS Lag 3 0.317 0.316 0.204 0.089 0.074 0.108
(0.146) | (0.146) | (0.146) (0.146) (0.146) (0.146)

Lag 5 0.224 0.224 0.160 0.080 0.069 0.114

(0.146) | (0.146) | (0.146) (0.146) (0.146) (0.146)

Note: () denotes the critical value in 5% significance level and A implies difference.

(Table 7) Cointegration Test of Expected Real and Nominal Rates

1st stage: expected nominal rate = o+ Xexpected real rate+u

Residual Test statistics 5% significance level AIC lags
u —2.236 -1.950 2
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[Figure 11] Trends in Actual and Expected Inflations
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[Figure 12] Cross—Correlation of Actual and Expected Inflations

05 o

05 -

Consensus

= == ==+ BOK-Public BOK-Expert

[Figure 12]of AA[SFATE 714 Au] Rl FE2 BOK Uit
ol 7HE =2 A Ee 7HE A2 2 YeRded, l% t+399] 7 lEH|o]
I g AAIEH A 2 A gke]l 7MY w2 ittt &, dRkklE
ool Higt 7IHe] Aol @3] ] o ofEstar Atk

= ARPE QL Aol 7P w2 AR vEidl=dl, AR S84
S0l AR bl UHEE] 2pol7h a2 ARbshd Au|ofofA o4k
ZIHIE oS AR F3d ST ol ol wEt ATE] 93
siAEch e, o|AEE I BRI 9= & o1l A& 0]

_\;i
%4
2
ro

o oy K
[0 %0
Huorr

2
rx
o

oIRIERSS 013 SElLtzt J(thelSHolMo £ U £

87



88

(Table 8) Autoregression of Expected Inflation

Lags TSM Consensus BOK—Public BOK—Expert BEI
1 1.409*** 1,759 1.379™** 0.982%** 0.948™**
2 —-0.501** -0.873*** —0.264** 0.075 —0.000
3 —0.026 0.005 -0.326** -0.040 0.106
4 -0.014 0.049 0.103 -0.071 -0.172
Constant 0.322%** 0.155™** 0.326™** 0.183** 0.361*

Note: *** p<0.01, * p<0.05, * p<0.1.
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(Table 9) Regression of Actual on Expected Inflations

Lag TSM Consensus BOK—Public BOK—Expert BEI
0 0.980*** 0.847*** 0.522%** 0.387** 0.506*
1 —1.389** —1.331% -0.586** -0.506™* -0.594
2 0.052 0.201 0.209 0.14 0.49
3 0.408 0.325 -0.151 0 -0.388
Constant 0.08 0.115 0.263 0.171 0.204
Obs. 66 162 137 78 76
Adj. R® 0.172 0.056 0.036 0.037 0.065

o] AARIEH 0| HEeARE sl WAt ABR o]F BAsty] fal 37HY
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(Table 10) Regression of Actual on Expected Inflations (3 months MA)

Lag TSM Consensus BOK—Public BOK—Expert BEI
0 0.554*** 0.992*** 0.309** 0.382%** 0.451%**
1 —-0.247 —0.768*** -0.032 -0.158 -0.215
2 -0.696* -0.608™* -0.078 -0.116 0.058
3 0.458™** 0.504*** -0.182 -0.063 -0.179
Constant 0.044 -0.115 0.187 0.111 —-0.045
Obs. 66 162 137 78 76
Adj, R® 0.277 0.286 0.081 0178 0.238
(Table 11) Regression of Actual on Expected Inflations (6 months MA)
Lag TSM Consensus BOK—Public BOK—Expert BEI
0 0.309*** 0.439*** 0.228™** 0.299*** 0.109
1 -0.156 -0.175 0.001 -0.021 -0.013
2 -0.118 -0.019 —-0.023 -0.04 0.258
3 0.042 -0.098 -0.156** —-0.125* —0.213**
Constant 0.03 —0.195%** 0.071 -0.102 -0.103
Obs. 66 162 137 78 76
Adj R 0.335 0.484 0.206 0.52 0.263
oA, = S, 28Al a, fe SAASE uidtth TeF ZdijlEd ol o] &
B 7HIT o =0, 5= 12 WEAY Hek olelst 2Ae AR dgstn
el
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(Table 12) Unbiasedness Test: First—Difference

Variables model: Am, = a+ AT, _,+ ¢
L12.TSM -0.019
L12.Consensus —0.425**
[L12.BOK—Public 0.072
L 12.BOK—Expert 0.008
L12.BEl 0.050
Constant 0.001 —-0.007 -0.002 -0.004 -0.011
Obs. 56 152 127 68 66
Adj, R -0.018 0.014 -0.007 -0.015 -0.015
F—stat 11.766 17.603 8.037 14,452 7.079
p—value 0.000 0.000 0.001 0.000 0.002
Note: *** p<0.01, ** p<0.05, * p<0.1. HAC (Heteroscedasticity and Auto—correlation Corrected) residuals are

used. The null hypothesis fort the F—stat is H,:

(Table 13) Expected Bias Test: First Difference

a=0and 3= 1.

TSM Consensus BOK—Public BOK—Expert BEI
Constant 0.030 —-0.003 0.004 -0.007 -0.015
Obs. 56 152 127 68 66
Note: *** p<0.01, ** p<0.05, * p<0.1. HAC (Heteroscedasticity and Auto— correlation Corrected) residuals are used.
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(Table 14) Granger Causality Test: First—Difference

X 7> Actual inflation

Actual inflation > X

X chi2 olrad%r p—value X chi2 olre:j%r p—value

TSM 0.051 1 0.822 TSM 13.543 1 0.000*
TSM 0.801 3 0.849 TSM 15,499 3 0.001*

TSM 5617 6 0.467 TSM 11.663 6 0.070
TSM 19.073 9 0.025* TSM 22.093 9 0.009*
TSM 14.645 12 0.261 TSM 28197 12 0.005*
Consensus 1.374 1 0.241 Consensus 28.764 1 0.000*
Consensus 0.434 3 0.933 Consensus 51.800 3 0.000*
Consensus 5.682 6 0.460 Consensus 55.094 6 0.000*
Consensus 10.885 9 0.019* Consensus 55,345 9 0.000*
Consensus 29.367 12 0.003* Consensus 68.761 12 0.000*

BOK—Public 0.193 1 0.660 BOK—Public 3.692 1 0.055

BOK~-Public 7.837 3 0.050* BOK—Public 5.933 3 0.115

BOK—Public 7.380 6 0.287 BOK—Public 9.221 6 0.162

BOK—Public 20.441 9 0.015* BOK—Public 14,268 9 0.113
BOK—Public 36.502 12 0.000* BOK—Public | 36.914 12 0.000*
BOK—Expert 0.750 1 0.387 BOK—Expert 6.556 1 0.010*
BOK—Expert 5.413 3 0.144 BOK—Expert 14.320 3 0.003*
BOK—Expert 7.421 6 0.284 BOK—Expert | 51.497 6 0.000*
BOK—Expert 18.864 9 0.026 BOK-Expert | 57.242 9 0.000*
BOK—Expert 25.354 12 0.013 BOK—Expert | 65.713 12 0.000*
BEI 0.019 1 0.890 BEI 11.948 1 0.001*

BEI 9.368 3 0.025* BEI 6.828 3 0.078

BEI 10.376 6 0.110 BEI 9.634 6 0.141

BEI 15.375 9 0.081 BEI 15.408 9 0.080

BEI 33.206 12 0.001* BEI 16.925 12 0.152

Note: * implies p—value<0.05.
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(Table 15) Granger Causality Test: First—Difference

X 7> Actual living cost inflation Actual living cost inflation > X
X chi2 olrzger p—value X chi2 olrzger p—value
BOK—Public 0.421 1 0.517 BOK—Public 2.901 1 0.089
BOK—Public 4.336 3 0.227 BOK~Public 4778 3 0.189
BOK~—Public 4.269 6 0.640 BOK—~Public 5.030 6 0.540
BOK~Public 16.164 9 0.064 BOK~Public 10.290 9 0.328
BOK—Public 31.170 12 0.002* BOK—Public 23.622 12 0.023

Note: * implies p—value<0.05.
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