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« To study the determinants of yield curves in the selected EM Asian
countries and see the correlation among them

« To uncover whether global or local factors matter, and identify the
channels of the shocks
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Economic

Fundamentals

« A mixture of finance and macro models.

— Slightly poorer fitting performance, but with clearer economic intuition under
each factors
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Selected EM government bond yields: Local/Global Determinants?
1-year Yields
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10-year Yields
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« Low correlation among short-end and real activity

» High correlation among the long-end Korea 0.146  0.071 | -0.174

« There might be common factors or external factors
that affect long-end yields at the same time

« Ex) TH vs KR bonds as a safe haven? Malaysia 0.170
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A Closer Look: Evidence from PCA Analysis

PC1 Correlation PC2 Correlation
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Thai yields
3 month 6 month 1 year 2 year 3 year 4 year 5 year G year 7 year 8 year 9 year 10 year
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Date PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST PX_LAST
"znamEr - 216 " znamE? T aname? T znamer T aname? T znamer Toaname? Toznamer T gname?r T znamer T zname?r T #nAME?
31-Jan-02  2.00 2.19 2.233 2.366 2.782 3.088 3.556 3.011 4.278 4.608 4.782 5.168
28-Feb-02  2.02 2.15 2.212 2.387 2.803 3.228 3.932 4.242 4.562 4.958 5.186 5.479
20-Mar-02  1.99 2.11 2.142 2.634 2.057 3.578 4.379 4.803 5.244 5.001 6.242 6.573
30-Apr-02  1.97 2.10 2.111 2.583 2,047 3.211 3,049 4.518 5.112 5.421 5.759 6.472
31-May-02  1.96 2.10 2.131 2.459 2.803 3.249 3.863 4.502 5.171 5.506 5.788 6.247
28-Jun-02  1.90 2.04 2.172 2,295 2.69 3.146 3.748 4.367 5.015 5.283 5.361 6.238
31-Juk02 1.86 2.00 2.141 2.339 2.693 3.089 3.699 4.121 4.558 5.251 5.255 5.691
30-Aug-02  1.77 1.91 1.098 2.043 2.36 2.641 3.205 3.648 4.011 4.582 4.657 5.137
30-Sep-02  1.80 1.04 1.084 2.121 2.256 2.538 2.962 3.212 3.469 4.016 4.051 4.732
31-0ct-02  1.86 1.99 1.085 2.154 2.263 2.44 2.802 3.188 3.584 3.902 3.931 4.316
20-Nov-02  1.70 1.77 1.806 1.935 2.023 2.184 2.453 2.807 3.355 3.688 3.73 4.082
31-Dec-02  1.66 1.73 1.779 1.014 2.03 2,227 2,448 2.884 3.333 3.543 3.721 4.01
31-Jan-03  1.55 1.58 1.586 1.703 1.834 2.027 2.149 2.492 2.843 3.056 3.26 3.513
28-Feb-03  1.44 1.47 1.476 1.628 1.759 1.894 2.001 2.393 2.701 2.989 3.014 3.715
31-Mar-03  1.58 1.61 1.628 1.691 1.817 1.934 2.238 2.539 2.847 3.228 3.263 3.729
30-Apr-03  1.60 1.63 1.651 1.713 1.78 1.912 2.134 2.469 2.811 3.077 3.108 3.650
30-May-03  1.60 1.62 1.643 1.699 1.719 1.815 1.945 2.198 2.455 2.643 2.769 2.028
30-Jun-03  1.43 1.46 1.473 1.525 1.544 1.593 1.625 1.775 1.926 2.156 2.258 2.6
31-Juk03 1.20 1.22 1.224 1.201 1.402 1.642 1.899 2.173 2.452 2.662 2.723 3.131
20-Aug-03  1.17 1.18 1.236 1.451 1.565 1.774 2.251 2.554 2.865 3.15 3.252 3.408
30-5ep-03  1.23 1.18 1.207 1.377 1.493 1.751 2.174 2.564 2.966 3.35 3.38 3.909
31-0ct-03 1.30 1.32 1.318 1.595 1.803 2.331 2.667 3.308 3.977 4.019 4.153 4.608
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Evidence in DM countries

Chart 7: First factors

from single-country models L 5o
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from single-country models
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Chart 8: Second factors a0
from single-country models
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- Evidence from DM countries also
suggest the same inference

(Ref: ACM 2015)
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Forecasting
Term Structure
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Interpretation of Latent factors: PC1, PC2, and PC3

In Financial Literatures In Economic Literatures
e PC1 is level factor e PC1 is perceived inflation
> Weighted average of yields target
level > relate to inflation expectation
e PC2 is the slope factor
> The difference between long- e PC2 is the cyclical monetary
end (10y) and short-end (1y) policy response

e PC3 is the curvature

» The sum of short-end and long-
end yield minus the middle part
of the yield curve
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gquilafuiisgziiau economics activities aavusardszmalunisvin
Principal Component Analysis (PCA)

?n“&?l;'fjﬁ;éﬂ Domestic factors Global factors

Thailand MPI, Coincidence index, Retail Commodity Price,
sales, Bus. sentiment DM Rate
Korea 7 Cap Utilization, IP, Construction Commodity Price,
orders, Manu business Survey, DM Rate
Employment
Singapore 5 New order, PMI, Retail Sales Commodity Price,
DM Rate
Indonesia 6 IP, Household debt, Capital Commodity Price,
adequacy ratio, NPL DM Rate
Malaysia 6 Coincident economics indicator, Commodity Price,

Wage growth, Household credit DM Rate
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Theory and Underlying Assumptions

No arbitrage theory, with existence of pricing kernel

Pl = E.[M,, P’ (no arbitrage)
M.y, = exp [—rt — %ﬁl;ﬁt — ALz vtﬂ] (pricing kernel)
Ae = Z7Y2(Qg + A1Xe) (market price of risk)

Definition: Log excess return
raft =P —InPt—1

Estimate price of risk (A) and pricing parameters for term structure

yO=InP® =A +B X, +u (yields as a function of state variables)
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g51lumaunisvin Estimation uas Forecast
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Decomposing Term Structure

}"tlzn} == i=o E¢Tes: T TPt{n}

L

1. Risk-neutral yields:

» Constructed base on expectation hypothesis that long term yield
is acquired by compounding and roll-over the short term yields

» Setting the price of risk parameter (A) to zero

« The expected monetary policy path

2. Term Premium:

« The component that accounts for additional compensation that ;
investors require in order to hold longer-maturity bonds

« Reflect that investors are risk-averse and they consider time-
valuation of money

74
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Unspanned Macroeconomic Variables

Methodology Benefits
« Macro variables span in Historical « Good fitting performance
measure « Economic interpretation

?] '- « Reference: Joslin, Le, Singleton (2012)
L Joslin, Priebsch ,Singleton (2014)

« Macro variables are unspanned under
Pricing measure

In P™ = A, + B X, +u}".
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Thailand

10 year

Fitted Yield & Term Structure Decomposition
2 year
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ingapore
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Fitted Yield & Term Structure Decomposition

10 year

2 year
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Malaysi

Fitted Yield & Term Structure Decomposition

10 year

2 year
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Indonesia
10 year

2 year

Fitted Yield & Term Structure Decomposition

M3
TR A s-my  E U5
pI-"RB'M ) bT-"1B"M .m SM
pT-1m - pI-m & c
€1-'3'y ° . er-mu £ =
m.ﬂl.g.c m -m MHI.;.C _“1 m
-ey £ 9 71y S £
Q. o
17-'¥'g n.m, ] 17-'¥'g nmv
I1-"0'm S ) M g 5
01-'9'6 M ) 01w o w
01-¢F 8 = \ 0T-"¥'18 m
g0 E < 60-ue 2
A N — . >
60-"Y"re n.m, S A. 60-9t S
80-'B'I “m 80-'B’If
-3'M () /0-"B'M
. > R S
£0-"13" 188 & L0-BM
90-'B"U | 90-'B'U Wv.,
90-'M'u 90-"M'u =
S0-'v'uy AI G0-'Y'u
w8 9 @ RLI e
)
\ GT-'B'I$ A ST-R'E g
P LT-"B'M \. bT-"B"M m
) bT-"BI01 | p1-m 2
SR R I -
£1-" MY L= cT-Mmuy
>
_ A SRV % ZT-ey N
Mg 2 o 1-u's
4 e £ .
y, TT-"9'Mm o oM
> 01-"u"t b R
\ O.HI.G.—_H m D OHI.G.—_H m
M\ 60-"9" 1 m m \w 60-"9"1 m
1> 60-9¥T & ~ A 600t >
N 80-'B'I _ . _ 80-'R'IE
™ - © Y .
2 VAVER o ¢ ! L0-"B'M
) L0~ > , /0-me 2
| 1 \ m
90-'B'Y N 90-'B'U T
N
K\ 90-'M°uy N 90-'M'U
- G0-'¥'uy _ G0-"¥'U
N8 » @ QRagwew




Impulse Response Analysis

1. Real activity shock
2. Commodity price shock

3. DM policy rate shock
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1. Local Factor: Real Activity Shock

Thailand: Real Activity shock
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2 7 1217 22 27 32 37 42 47 52 57

— 1y 2y =5y 10y

P

P4

=

ly 2y Sy 10y
Current yield =——Responded yield

Singapore: Real Activity Shock
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Malaysia: Real Activity Shock
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1. Local Factor: Real Activity Shock

Indonesia: Real Activity Shock
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1. Local Factor: Real Activity Shock

A positive shock to real activity resultin  « However, the response of level

an upward shift of yield curves. factor tend to last longer and adjust
~  Higher economic growth would drive up back incompletely as an effect of
inflation expectation. change in inflation expectation path

— Level factor (PC1) would adjust following the
change in inflation expectation of private

agents thus driving up yields curves. »  The gradual dynamic of level factor
— Identification of PC1 with the percieved is an evidence of a slow partial

inflation target: Rudebusch, Wu (2008), diust t of th l p t t

Horndahl et al. (2006) adjustment o € policy Interes

rate (e.g. policy inertia, interest rate

* The slope is "bear-flattening smoothing) see Clarida et al. (2000)

— Short-end of the curve tend to be more
affected by the economic activity and policy
reaction

— Ang, Piazessi (2003),

« The response of real activity variable
dies down quite fast (5-10 months)
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Indonesian Bonds: Correlation with economic activity indicator
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Story of Indonesian Bonds: Evidence from previous studies

« So the plausible explanation is that when there is a positive shock in real

activity, foreign flows come into the country driving up bonds price and thus
decrease their yields

« Some evidence of bond flows (using EPFR) and Indonesian yields also

suggest so

Bond Flow & Level Factor Bond Flow & Yields Bond Flow & Real Activity
10 20 10 4 10
-2 15 5 2 N Y r—— - 5

Pesr At M pomns o T Vg vl
. % 0 ~ a N 0 . A4 w0
NLW 0. 1o PR .0 ﬁﬁ?ww—vﬂ-ﬁn_ 0
- -0 5 A 10 -2 - -10
15 0 15 -4 -15

585889 nDYaTn 585883 a0nNn 285883 Tan%Y

c§cddcdZccagcayd i dcEiciccscayoa cHcdcEccaEdq

€ ® 2 3B R A@E 66 Cw C® £ 3 W C R EE & C B Ec R Z IR EEECE

e PC1 Flow % of net assets = 1y yield Flow % of net assets —ipz Flow % of net assets

-0.37 -0.40 0.1
25

SCB

Economic Intelligence Center




2.1 Global Factor: Commodity Shock

Thailand: Commodity shock Korea: Commodity Shock Singapore: Commodity Shock
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2.1 Global Factor: Commodity Shock

Malaysia: Commodity Shock Indonesia: Commodity Shock
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2.1 Global Factor: Commodity Shock

A unit shock in commodity price causes yield curve to shift upward.

The slope is “bear-flattened”.
— The responses are largest in Indonesia
— The responses returns to their original level and die down almost completely

« For a country that relies on commodity export, a soar in commodity price

would eventually drive up inflation expectation as well.

— Level factor (PC1) would adjust following the change in inflation expectation thus driving up
yields curves.

« For a country that rely less on commodity price, e.g. Singapore, the impact
is immaterialized.

* Previous study such as Gibson et al. (2012) also concluded that the increase
in world oil price will result in higher bond yields.
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2.2 Global Factor: DM Policy Rate Shock

Thailand: DM Policy shock
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2.2 Global Factor: DM Policy Rate Shock
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2.2 Impacts from DM interest rate shock

DM FX EM Investors’
appreciates inflation Rreac:%gll(’)efd
EM FX rises

depreciates Return

DM Rate
Shock
(Increase)

Increase

in Yields
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2.2 Global Factor: DM Policy Rate Shock

A hike in DM policy rate would make their « This is in line with the finding
currency appreciated against EM countries from Rudebusch, and Wu (2008)

(assume no equilibrium adjustment, or IRP)
Impulse Responses to Inflation Shock

— According to PPP, appreciated currency would face 0.4F
a lower inflation.
02l Inflation
— On the other hand, EM countries that see their \
currency relatively cheaper will face a higher of: m—— ——
inflation Output ___————""

0.2 s

« Level factor of (PC1) which associated with

the medium-term inflation expectation will be 0.4F
higher. Therefore, we experience that EM ™ Slope
yields moving upward B N

* Yields do not return to their original level
because change in relative price level boosts 02
the perception of underlying inflation target
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Conclusion

- Both yield curve factors and macroeconomic factors help explaining dynamics
of term structure

— Positive domestic shock result in an upward shift of yields (excluding Indonesia)
— Commodity shock causes yield curves to shift upward, most of which bear-flatten
— DM policy rate shock causes yield curves to shift up (excluding Singapore)

- Evidence of yields co-movement
— Commodity price: co-movement in Thailand’s and Malaysia’s 10-year yields
— DM policy rate: co-movement in Korea’s and Indonesia’s 10-year yields

— The co-movement exist mostly through term premium channel, investors’
perception of risk

- Implications:
— Investors should diversify their portfolios to alleviate the impacts of external shocks

— Central banks should monitor both domestic and external risk factors to ensure
stability in asset markets
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Thank you
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Appendix:
Channel Analysis
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Thailand: Term Structure Decomposition
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Korea: Impulse Response Decomposition
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Singapore: Impulse Response Decomposition
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Malaysia: Impulse Response Decomposition

Real Activity Shock Commodity Shock DM Policy Shock
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Indonesia: Impulse Response Decomposition

Real Activity Shock Commodity Shock DM Policy Shock
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Disclaimer

The information contained in this report
has been obtained from sources believed
to be reliable. However, neither we nor any
of our respective affiliates, employees or
representatives make any representation
or warranty, express or implied, as to the
accuracy or completeness of any of the
information contained in this report, and
we and our respective affiliates, employees
or representatives expressly disclaim any
and all liability relating to or resulting from
the use of this report or such information
by the recipient or other persons in
whatever manner.

Any opinions presented herein represent
our subjective views and our current
estimates and judgments based on various
assumptions that may be subject to
change without notice, and may not prove
to be correct.

This report is for the recipient’s
information only. It does not represent or
constitute any aavice, offer;
recommendation, or solicitation by us and
should not be relied upon as such. We, or
any of our associates, may also have an
interest in the companies mentioned
herein.
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