
Economic Fundamentals and Spill-over 
among Asian Term Structure

14 November 2017

Wachirawat Banchuen

(email: Wachirawat.banchuen@scb.co.th)



แนวคดิการพฒันาแบบจ าลอง

• 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

• A mixture of finance and macro models.

– Slightly poorer fitting performance, but with clearer economic intuition under 
each factors

Economic 
Fundamentals
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Selected EM government bond yields: Local/Global Determinants?
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10-year Yields

Thailand Korea Singapore Malaysia Indonesia

1y Corr
Korea Singapore Malaysia Indonesia

Thailand 0.674 0.717 0.571 0.396

Korea 0.652 0.329 0.463

Singapore 0.524 0.615

Malaysia 0.076

10y Corr
Korea Singapore Malaysia Indonesia

Thailand 0.704 0.688 0.290 0.661

Korea 0.574 0.262 0.702

Singapore 0.631 0.724

Malaysia 0.460

ACT Corr
Korea Singapore Malaysia Indonesia

Thailand -0.172 0.138 0.536 0.080

Korea 0.146 0.071 -0.174

Singapore 0.311 0.148

Malaysia 0.170

• Low correlation among short-end and real activity
• High correlation among the long-end
• 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?



• Dynamics of the first factors are highly 
correlated

– Existence of global factors

• However, second and third factors appear 
to be less correlated

– Suggesting a clear role for local factors
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A Closer Look: Evidence from PCA Analysis



5

Tenor

D
a

te



• Evidence from DM countries also 
suggest the same inference

(Ref: ACM 2015)

Evidence in DM countries



โครงสรา้งแบบจ าลอง
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Forecasting 

Term Structure

• ใช้ PCA ทีส่ะทอ้น Latent variables 
ของ Yield curve

• เลอืกใช้ PCA  3 ตวั คอื
✓ Level, Slope, Curve

• ใช้ PCA ของกลุ่ม Econ. activities 
เช่น IP, Cap Utilization, 
Employment, Bus. Sentiment, 
Retail Sales ฯลฯ
•แต่ละประเทศมจี ำนวนปจัจยัทีน่ ำมำ
ท ำ PCA แตกต่ำงกนั ตำมควำม
พรอ้มของขอ้มลู

• เลอืกใช้ PCA 1 ตวั

• ใช้ PCA ทีม่ำจำก external factors
เช่น DM interest rate, B/S path

• เลอืกใช้ PCA จ ำนวน 1 ตวั

1 2 3PCA of Yield Curves PCA of Econ Activity
PCA of External 

Factors

Economic
fundamentals
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Interpretation of Latent factors: PC1, PC2, and PC3

In Financial Literatures

• PC1 is level factor

➢Weighted average of yields 
level

• PC2 is the slope factor

➢The difference between long-
end (10y) and short-end (1y)

• PC3 is the curvature

➢The sum of short-end and long-
end yield minus the middle part 
of the yield curve

In Economic Literatures

• PC1 is perceived inflation 
target

➢relate to inflation expectation

• PC2 is the cyclical monetary 
policy response

Back



สรปุปจัจยัทีส่ะทอ้น economics activities ของแตล่ะประเทศในการท า
Principal Component Analysis (PCA)

10

ประเทศ จ ำนวนปัจจัย
ทีใ่ชท้ ำ PCA

Domestic factors Global factors

Thailand 6 MPI,  Coincidence index, Retail 
sales, Bus. sentiment

Commodity Price,  
DM Rate

Korea 7 Cap Utilization, IP, Construction 
orders, Manu business Survey, 
Employment

Commodity Price,  
DM Rate

Singapore 5 New order, PMI, Retail Sales Commodity Price,  
DM Rate

Indonesia 6 IP, Household debt, Capital 
adequacy ratio, NPL

Commodity Price,  
DM Rate

Malaysia 6 Coincident economics indicator, 
Wage growth, Household credit

Commodity Price,  
DM Rate



Theory and Underlying Assumptions

No arbitrage theory, with existence of pricing kernel

(no arbitrage)

(pricing kernel)

(market price of risk)

Definition: Log excess return

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

(yields as a function of state variables)

11
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สรปุข ัน้ตอนการท า Estimation และ Forecast

12

ท ำ PCA ของปัจจยัต่ำง ๆ
๖ก ำหนด Dynamic process ของ factor)

หำควำมสมัพนัธก์บั Yield Curve

•Regress bond excess return over factors using OLS
•ก ำหนด holding period return เท่ำกบั 1 เดือน
•Excess return ค ำนวณดงัน้ี
•Run regression ส ำหรบั Yield curve ทุก tenor

te
no

rs

Number of factors

Transform factors into yield through price of risk

•Model yield curve ทัง้ส้ิน 120 tenor  ได้แก่ 1 เดือน ถึง 10ปี
•ภำยใต้ทฤษฎีของ Affine term structure model น ำค่ำ parameters
ท่ีได้จำกขัน้ท่ี 2 มำค ำนวณหำค่ำสมัประสิทธ์ิ Price of risk

•น ำค่ำ (λ) ท่ีได้ไปใช้ค ำนวณ pricing parameters ในกำรหำ yields

)()()( ln n

ttnn

n

t

n
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Forecast

• Forecast dynamics ของ factors ออกไปในอนำคต (15 เดือน
ข้ำงหน้ำ) โดยใช้ค่ำ coefficients ท่ีได้จำกขัน้ตอนท่ี1
•น ำค่ำ factors ท่ีได้จำกกำร forecast มำแปลงเป็น yield โดยใช้
สมัประสิทธ์ิจำกขัน้ตอนท่ี 3
•สำมำรถท ำ shock scenario หรอืใส่ view เข้ำไปใน factors ได้
•หำก factor ท่ีต้องกำร shock เป็นส่วนประกอบของ PCA กลุ่มนัน้ ๆ 
กส็ำมำรถปรบั factors นัน้ได้โดยตรงก่อนน ำมำหำ PCA
•หำก factor นัน้ไม่ใช่องคป์ระกอบของ PCA จ ำเป็นต้องดู
ควำมสมัพนัธ(์regression) ของ factor นัน้ต่อกลุ่ม PCA ท่ีมี แล้วค่อย
ปรบัแก้ท่ี PCA



Decomposing Term Structure

13

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 (λ) 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

1 2



Unspanned Macroeconomic Variables

14

Methodology

• Macro variables span in Historical 
measure

• Macro variables are unspanned under 
Pricing measure

Benefits

• Good fitting performance

• Economic interpretation

• Reference: Joslin, Le, Singleton (2012) 
Joslin, Priebsch ,Singleton (2014)
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Fitted Yield & Term Structure Decomposition : Thailand
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Fitted Yield & Term Structure Decomposition : Korea
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Fitted Yield & Term Structure Decomposition : Singapore
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Fitted Yield & Term Structure Decomposition : Malaysia
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Impulse  Response  Analysis

1. Real activity shock

2. Commodity price shock

3. DM policy rate shock
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• However, the response of level 
factor tend to last longer and adjust 
back incompletely as an effect of 
change in inflation expectation path

• The gradual dynamic of level factor 
is an evidence of a slow partial 
adjustment of the policy interest 
rate (e.g. policy inertia, interest rate 
smoothing) see Clarida et al. (2000)

23

• A positive shock to real activity result in 
an upward shift of yield curves. 
– Higher economic growth would drive up 

inflation expectation.

– Level factor (PC1) would adjust following the 
change in inflation expectation of private 
agents thus driving up yields curves.

– Identification of PC1 with the percieved
inflation target: Rudebusch, Wu (2008), 
Horndahl et al. (2006)

• The slope is “bear-flattening”
– 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)

1. Local Factor: Real Activity Shock
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• 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
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2.1 Global Factor: Commodity Shock

27

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

2 7 12 17 22 27 32 37 42 47 52 57

Thailand: Commodity shock

1y 2y 5y 10y

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

2 7 12 17 22 27 32 37 42 47 52 57

Korea: Commodity Shock

1y 2y 5y 10y

-0.05

0

0.05

0.1

0.15

0.2

0.25

0.3

2 7 12 17 22 27 32 37 42 47 52 57

Singapore: Commodity Shock

1y 2y 5y 10y

1

1.5

2

2.5

3

1y 2y 5y 10y

Current yield Responded yield

1

1.5

2

2.5

3

1y 2y 5y 10y

Current yield Responded yield

1

1.5

2

2.5

3

1y 2y 5y 10y

Current yield Responded yield



2.1 Global Factor: Commodity Shock
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2.1 Global Factor: Commodity Shock
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• 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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DM FX 
appreciates

EM FX 
depreciates

EM 
inflation 

rises

Investors’ 
Required 
rate of 
Return

Increase 
in Yields

Level 
factor of 

yield curve 
rises

Bond 
outflow 
from EM 
countries

DM Rate 
Shock 

(Increase)
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2.2 Impacts from DM interest rate shock



• A hike in DM policy rate would make their
currency appreciated against EM countries
(assume no equilibrium adjustment, or IRP)

– According to PPP, appreciated currency would face
a lower inflation.

– On the other hand, EM countries that see their
currency relatively cheaper will face a higher
inflation

• Level factor of (PC1) which associated with
the medium-term inflation expectation will be
higher. Therefore, we experience that EM
yields moving upward

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

33

• This is in line with the finding 
from Rudebusch, and Wu (2008)

2.2 Global Factor: DM Policy Rate Shock



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



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
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Indonesia: Impulse Response Decomposition
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The information contained in this report 
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