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ZHIE Y0 CIHOZ : self-respect by recognition

A man of talent will strive for money and
reputation; but the spring that moves genius to
the production of its works is not as easy to
name.

(Arthur Schopenhauer)

izquotes.com
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Comparative Analysis of Budgetary Program Evaluation
in OECD Countries
: With a focus on Korean PART system

TJ LAH, Yonsei University

Introduction
| Research Goal ]

% Purpose of Study

» Analyze characteristics of performance management in Korea by comparing program evaluation
system of Korea and other OECD countries.

= US, UK, and Australia & Korea

= Find out the present state and problems of Korea

+» Research Question

= Does KPART achieve its purpose by following the common characteristics of performance
management system?

% Data

= OECD International Budget Practices and Procedures DB

_47_



Introduction

[Performance Management and Budgetary Program Evaluation System ]

<% Performance Management

= A Rational and systematic movement in the organizations or policy units to achieve policy goals
= Includes managerial control in policy process, confirmation of policy outcomes

= performance measurement and evaluation, feedback of performance information

= Improves the quality of performance in the next stage

< Budgetary Program Evaluation System
= A part of performance management

= Refers to a system that manages the performance of budgetary program.

Introduction

| Budgetary Program Evaluation System ]

< US

= Implementation of GPRA (Government Performance and Results Act) in 1994

= Showed limitation in budget allocation and finance management

= PART (Program Assessment Rating Tool) implementation (OMB)

= GPRAMA (2010) strengthened the relationship of Plan-Program-Performance information
< UK

= Abolished Public Service Agreement, the basis of performance management system

= Introduced a system that checks the performance goals in the Departmental Business Plan

< Korea

= Promoted Performance-based Budgeting System

= Established Integrated Performance Management System (almost similar to the PART)
= Adopted KPART (Program Assessment Rating Tool of Korea)

= In general, Korea benchmarked the advanced foreign systems

_48_



Theoretical background
[PUFDOSB of Budgetary Program Evaluation System ]

% Purpose of Performance-based Budgeting System

1. To improve efficiency and effectiveness of government organizations and
pregrams, and strengthen internal control and accountability

2. To Strengthen decision-making function and accountability of finance department
in the budget process or resource allocation process

3. To Strengthen external transparency and accountability to the assembly and the
public, and clarify the role and responsibility of bureaucrats

4. To help reduce budget

Theoretical background
| Purpose of Budgetary Program Evaluation System |

< Classification of Public Accountability >

Hoek, et al. Romzek & Ospina et al. -
(2005) Dubnick (1987) Kopell (2005) (2004) Mulgan (2000) | Lee, J. S. (2001) | Choi, S. B. (2001)
- Liability -
Vertical Palitical Controllability POIItlcaY External Leg_al Leg_al
Legal Managerial Responsiveness | Responsiveness
Transparency
. Responsibility .
Internal Bureauclratlc Controllability Managerial Internal Ethlc_al‘ . Mor.a\. .
Professional responsibility responsibility
Transparency
Palitical Responsiveness Moral
Customer Political External Responsiveness responsibility
Legal Transparency .
Responsiveness
Political Responsiveness Mor_a\_ .
Social Political External Responsiveness responsibility
Legal Transparency .
Responsiveness
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Theoretical background
[Framework for Analyzing Budgetary Program Evaluation System ]

1. Vertical accountability

Following the policy direction or managerial guidelines of supervisory authorities

2. Internal accountability

Effective management and control through securing the internal control system of the public agencies

3. Social accountability

Accountability to the society including the direct/indirect customers of the policy service

4. Technical efficiency

Accountability to achieve its intended purpose efficiently

I
/e
Theoretical background

| Budgetary Program Evaluation System of Korea |

Management by Program Assessment Rating Tool Intensive Program Evaluation
Performance Objectives . i
(2nd stage, Review) (3rd stage, Evaluation)

(1st stage, Monitoring)
Budget programs (ar group of
programs) that have financial

1/3 of budget programs

Targets All Budget programs (three-year period assessment)
| | problems
» Management of performance
- bjectives and indicators in
M ob) i
an performance plan Assessment by Check list In-clepth Ana:);swiacr).r\: the budget
Contents - Performance measurement and prog
analysis by performance report
Ral f
itk 50 departments, about 2,000 programs Annually about 500 programs Annually about 10 programs
(or group of programs)

targets

< Lee, T. S. (2013). TProgram Assessment: Budgetary Program,.p.158.>

4 Introduced ‘Top-down Budget System' in 2003 to reinforce the connection to budget programs,
and provide each departments autonomy in budget planning. Also Performance Objective Management
System introduced to strengthen accountability

@ Developed performance cbjectives and indicators by referring to GPRA

# Set the assessment items and criteria, and adapted KPART considering Korean reality
— Secure effectiveness of Performance Objective Management System
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Characteristics of the System of OECD 4 Countries
[1. Characteristics of central budget authority ]

Q.1 Where is the function of the Central Budget Authority located?

Australia | Korea UK us Total(OECD) Percentage(%)
Ministry of Finance ‘ 1 - 1 ‘ 25 833
President'’s office ‘ - 1 ‘ 1 33
Prime Minister’s office -
Independent Agency
The Central Budget Authority
is split between two or more 1 2 6.7
agencies
Other 2 6.7

# Mostly the Ministry of finance is central budget authority in Korea, UK, and other OECD countries
(25 countries, 83%)

# In the US, OMB is central budget authority

# Australia has a dual structure of Department of the Treasury and Department of Finance and Administration

]
T ———
Characteristics of the System of 0ECD 4 Countries

[ 1. Characteristics of central budget authority ]

Q.2 Who is the head of the Central Budget Authority?

Australia Korea UK us Total(OECD) Percentage(%)
Political appointee 1 1 10 333
A senior civil servant 1 1 20 66.7

# The head of the central budget autherity is divided into ‘political appointee’(33.3%) and a senior civil
servant(66.7%)

# Korea and US fall under the former, and Australia and UK are the latter
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Characteristics of the System of OECD 4 Countries
| 1. Characteristics of central budget authority |

Q.3 What is the total number of staff working in the Central Budget Authority?

Australia Korea UK us

Number of staff

. 850 846 800 475
working

@ The number of staff working in the central budget authority varies in OECD countries, from 35 staffs in
Finland to 2,250 to staffs in Canada

# Australia has the largest number of staff except Canada, followed by Korea and UK

4 The number of staff in US is 475, smaller than that of Mexico (770) and Island (613)

# The average number of staff in the central budget authority of OECD countries is 274 (except Canada)

e ——
T ———
Characteristics of the System of OECD 4 Countries

[2 Introduction timing of Performance Management ]

Q.4 In which year was the first Government-wide initiative to introduce performance

measures?

Australia Korea UK us

year 1999 2004 1998 1993

4 Introduction timing of Performance Management varies in OECD countries

4 US introduced performance management in 1993.

# \West European countries such as Austria, Italy, France, and Netherland introduced in early 2000s
4 Korea introduced performance management in 2004 and approximates with Turkey and Portugal
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Characteristics of the System of OECD 4 Countries

| 3. Evaluation institution and contents |

@® Q.2 What types of evaluations are commissioned and/or conducted by the
following institutions?

Q.2.a Review of ongoing programs

Australia | Korea UK us Total(OECD) | Percentage(%) |
Central Budget Authority 1 1: al 14 46.7
Ministry of Finance 1 16 533
Line Ministries 1 1 1 23 76.7
Supreme Audit Institution 1 1 1 19 633
Legislature 1 5 16.7

& Line Ministries function as main evaluation institution in overall OECD countries

# Line Ministries also have the responsibility for the evaluation of the efficiency and cost effectiveness of
budget programs

& The type of evaluation of Supreme Audit Institution is mostly review of ongoing programs or ex post
review, including UK, US, Australia, and Korea; a priori assessment is not much

I
[ —
Characteristics of the System of 0ECD 4 Countries
| 3. Evaluation institution and contents |

@® Q.2 What types of evaluations are commissioned and/or conducted by the
following institutions?

Q.2.b Ex post review of programs

Australia Korea UK us Total(OECD)  Percentage(%)
Central Budget Authority 1 ‘ 1 1 10 ‘ 333
Ministry of Finance 1 13 43.3
Line Ministries 1 22 733
Supreme Audit Institution 1 1 23 76.7
Legislature 1 9 300

Q.2.c Review of new initiatives or programs

Central Budget Authority 1 1 1 1 13 43.3
Ministry of Finance 1 14 46.7
Line Ministries 1 1 1 22 733
Supreme Audit Institution 1 26.7
Legislature 1 4 13.3
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5.
Characteristics of the System of OECD 4 Countries

| 3. Evaluation institution and contents |

® Q.2 What types of evaluations are commissioned and/or conducted by the
following institutions?

4 In all OECD 4 countries, Line Ministries and Central Budget Authority conduct evaluation on the

programs

@ Australia : Line Ministries does not play a major role in evaluation

@ UK : Central Budget Authority conducts evaluation on the new initiatives or ongoing programs, But
doesn't for Ex post review

€ US : OMB intervenes in both ex ante and ex post evaluation. Supreme Audit Institution and
Legislature involved in each process of ex ante, ongoing, ex post evaluation

@ Korea: Ministry of Finance and Line Ministries are the major players

@ Australia: Ministry of Finance has a major say

—
-
Characteristics of the System of OECD 4 Countries

| 3. Evaluation institution and contents |

@® Q.2 What types of evaluations are commissioned and/or conducted by the
following institutions?

Q.2.e Efficiency and/or cost effectiveness reviews

Australia Korea UK us Total(OECD) | Percentage(%)
Central Budget Authority 1 | 1 1 l 1 12 l 40.0
Ministry of Finance 1 - 12 | 400
Line Ministries 1 1 1 21 70.0
Supreme Audit Institution 1 1 16 53.3
Legislature 1 4 133

& US focuses on ex ante and ex post review; UK on ongoing programs

4 Korea on ex post review of programs

4 Australia on every stage of programs, But Central Budget Authority is mainly concerned
role of Line Ministries is limited
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Characteristics of the System of OECD 4 Countries
| 4. Evaluation of Non-financial performance |

Q.1 What types of performance information are produced to assess the Government's

non-financial performance?

Australia Korea UK us Total(OECD) | Percentage(%)
None 2 6.7
Performance targets 1 1 [ 1 | 1 21 [ 70.0
Performance measures 1 1 1 1 24 80.0
Evaluation report 1 1 1 1 25 [ 833
Benchmarking 1 9 300
Other | 1 3 . 100

& OECD countries use performance informaticon in various ways such as evaluation report, performance
measures, performance targets

& All 4 OECD countries use three types(performance targets, performance measures, evaluation report) of
performance information; Australia uses Benchmarking and US uses Expert panel assessments

]
-
Characteristics of the System of OECD 4 Countries

| 4. Evaluation of Non-financial performance |

Q.3 What types of non-financial performance measures have been developed for
Central Government?

Q.3.a Output measures

Australia Korea UK us Total(OECD) Percentage(%)
Yes 1 1 1 | 1 27 90.0
No 3 10.0
Q.3.b Outcome measures 7
Yes 11 1 1 22 73.3
No 7 233
Missing answer 1 33

Q 3.c Other non-financial perfermance measures

Yes 1 11 36.7
No 1 16 53.3
Missing answer 1 1 3 10.0
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5.
Characteristics of the System of OECD 4 Countries

| 4. Evaluation of Non-financial performance |

< Character of measures and examples >

242

1,472

‘ Australia Korea UK us
Number of output 200 2,496 - 2,500
- - Troops-to-Teachers: percentage of participants
-Assistance for number of government .. . who remain teaching 3 or more years after
Isolated Children support for Taur | ~Waiting times far being placed in a teaching position in a high-
E | —Proiect t h Resource Development | hospital treatment dg ph | district ap 9
rampies Htc[?i?:y o a:rfz mnumber of beneficiaries | -Number of police | _ rl\lliliigsaiioio selrsvwﬂci:y the hydrographic survey
numeracy outcomes of govermnment support | officers backlog within navigationally significant areas
for the fiber industry to be surveyed
Number of '

1,200

outcome measures

Individuals  achieve '~ Homeless Assistance Grants: percentage of

high quality | -Percentage reduction in | -Crime rates formerly homeless persons who remain housed

foundation skills | mining accident -Educational in Housing and Urban Development permanent
Examples . . : . "

and learning from |- Collection rate of | attainment of housing projects for more than 6 months

schools and other | abandaned vinyl schoal children - Internal Revenue Service Investigations:

providers conviction rate

Input measure

/Process measure | 728

4 Most OECD countries use output measures and outcome measures together
€ Korea uses most measures of all countries

I
S
Characteristics of the System of OECD 4 Countries
| 5. Performance-expenditure link |

Q.6 Are expenditures linked to performance goals or objectives?

Australia Korea UK us Total(OECD) 7 Percentage(%)

No 1 7 233

| Yes, 0-20% of expenditures _ 1 | 5 16.7
_ Yes, 21-40% of expenditures

_ Yes, 41-60% of expenditures 1 33

Yes, 61-80% of expenditures 1 33

Yes, 81-100% of expenditures 7 1 7 233

Missing answer 1 9 300

4 Korea has a high-levels of link between performance targets and expenditure.

# Korea and Canada, Finland, New Zealand fall under the range of 81-100%

4 UK and US are far different from Korea

4 US limited link such as finishing the program early when the program achieves its performance goals
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5.
Characteristics of the System of OECD 4 Countries

[5. setting and achieving performance targets ]

Q.9 If performance targets cut across organizational boundaries who is responsible for

achieving them?

| Australia Korea = UK | us | Total(OECD) |Percentage(%)

No one | 2 6.7

One of the relevant ministers [ 2 6.7

All of the relevant ministers 1 1 1 14 46.7
The highest ranking civil servant in
one of the relevant organisations
The highest ranking civil servant in

e 3 10.0
each of the relevant organisations

1
Other (the prime 6 20.0
minister) |
Missing answer [ 3 10.0

4 Korea is the only country that the prime minister has responsibility as a mediator for inter-organizational
performance targets

|
- _________________________
Characteristics of the System of OECD 4 Countries
| 7. Performance report ]

1) Reporting institutions
- Australia, UK, and US, ministries/government report on performance to the legislature
— Korea: line ministry to Central Budget Authority and Prime Minister's Office

— US reports performance to many institutions: relevant government organization, OMB and other
institutions

2) Openness to the public

- Most countries are presenting performance information to the public in one form or another
— US and UK: internet site for performance information

- US is most positive

- Korea, hesitant opening
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Characteristics of the System of OECD 4 Countries

[8. Use of performance information ]

1) Use as part of the budget discussions/negotiations between the Central Budget
Authority and line/spending ministries

- Most countries use performance information as a part of the budget discussion/negotiations, but
it is just as a reference material

— Australia and Korea use performance information as a hard basis for negotiation
2) Purpose of Using Performance Information

—- OECD countries have a common practice that central budget authority and line ministries use
performance information as a basis of compelling or pushing change in programs

- US: almost never
- UK: justifying existing allocations to specific activities/programs
- Korea: strict and mechanical use in cutting expenditures of the following year

- Few countries eliminate programs if performance targets are not met

[
[
Problems of the KPART

[ 1. Vertical accountability ]
- Self assessment of line ministries - Evaluation of CBA

- Performance information is presented to CBA and
- Performance information is reported internally the Prime Minister's office
— subject to intervention of budget authority

— Australia : line ministries are excluded from
evaluation, but supervision authority of Supreme
Audit Institution(ANAQ) is powerful
— UK : the cabinet sets performance targets, ministry
of finance reviews expenditures and sets — CBA has a strong control of line ministries
performance goals. performance information are
presented to the legislature related to PSA targets
— US : doing prior/ex post evaluation from the
legislature and the supreme audit institution
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i Budget of | Budget of variation
Year of Evaluation | Number of Year in following
evaluation grade programs  evaluation fiscal (B-A) %
(A) year(B)
Total 473 454 47.3 19 39
—_— Very good/ 5 - i3 - s 4 very poor/poor programs had a
Good ' ’ ’ ’ budget cut in comparison to
<programs of T T T T 1 3
Freg , — - 40s — 27| @5 budget of the previous fiscal year
2009's> o [ [ during recent 3 years
gelely
116 38 33| 05| ALS
blurdutss - - # By National Finance Act, the
Total 389 516 | 507 | 09 &l7 Minister of finance has authority
011 Very good/ 2 1o 0 o o5 with evaluation of budget
Good ’ ’ | ' programs, and results of the
<programs of I T = R
brod : Average e e | anel evaluation can be reflected in
2010's> - [ [ operation of budget
17 43 39| 04| ~l104 -
Very poor 4 Results of KPART, rated on five
] a05 | S5 61| 25| 72 grade, determine the reduction of
— programs
2012 27 3.2 33 02 5.2
Good
<programs of I |
Average 281 287 313 ~03 91
2011's> i i
Poor/ very
97 18 15| 203 2185

00T

Problems of the KPART

[ 1. Vertical accountability

N’

# Korea makes a strong use of PI as a basis for budget cut and even program
abolishment

# Has a stronger link of performance results and budget, more than in US
€ CBA mechanically applies the strict criteria to reduce or end programs
4 No room for intervention of the legislature in evaluation

@ Even if the legislature can intervene in evaluation, it is a confirmation or check of
the performance information as a mere formality
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Problems of the KPART

| 2. Internal accountability ]

@ Has larger numbers of policy programs than most OECD
countries do

@ Prefers to clarify where the responsibility lies

@ If performance targets cut across organizational boundaries,
the prime minister is responsible for performance

|
|
Problems of the KPART

3. Social accountability ]

¢ US
- CBA, legislature, supreme audit institutions, and expert panel

- overlap use of many tools to open the PI: websites, publication of
reports, present to the legislature

@ Korea
- Results of KPART are limitedly open to the public
- Participation of the public and accessibility of information is low

- little room and necessity for intervention for National Assembly
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Problems of the KPART

(4. Technical efficiency ]

@ UK and US: supreme audit institutions intervene in efficiency and cost
effectiveness evaluation

@ US: the legislature

® Korea
- focus on the ex post evaluation than ex ante

- focus on output measures than outcome measures

@ Globally, it is very rare that cutting the budget of following fiscal year is
based on performance information

[
|
Problems of the KPART

| 2. Technical Eficiency ]
< Results of KPART (Ministry of National Defense) >

Plan (1007) Outcome
vz Number of Program plan Performance plan P{;:::s /feedback
programs = ‘ 0) Total (100%) (1007

2008 | 9 48.6 36.3 84.9 63.9 | 61.2
2009 | 9 | 50.0 | 27.8 77.87 75.0 | 61.9
2010 | 9 | 50.0 | 27.8 778 88.9 | 49.5
2011 10 | 50.0 | 40.0 90.0 69.7 | 51.0
2012 9 | 50.0 | 47.2 97.2 60.2 | 55.8
2013 21 | 50.0 | 37.7 87.7 64.8 | 52.8
Average | 49.8 36.1 70.6 70.4 55.4

4 Korea is weak in feedback of evaluation results

# For example, average scores of phased results(plan/process/outcomes-feedback) show that score of
outcome/feedback is consistently low

= Even though Korea introduced KPART, it remains a major task of improving performance
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[
Policy Implications

®Focus on ex ante assessment

@ Seek flexible link between assessment results and budget
allocation

@ Allow intervention of external players such as the National
Assembly and the Board of Audit and Inspection
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and
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@ Global Financial Cycle and its Impact on Emerging-Market Economies

e International dimensions of unconventional monetary policies
e Recent global financial cycle and its implication for monetary policy
independence

@ Exit from UMP and its Impact on Emerging Market Economies

e Does monetary policy itself cause uncertainty?
e Can the international coordination of monetary polices reduce
uncertainty?

© Exit from UMP and Policy Issues for Emerging-Market Economies

e Policy options and strategies for emerging-market economies
o Management of international reserves

Tack Yun (SNU) GFCM 12/05/2014 2 / 65
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Key Features of the Recent Global Financial Cycle

@ The international dimensions of unconventional monetary policies in
advanced countries go in hand with the recent emphasis on the global
financial cycle.

@ The global financial cycle arise with global financial factors that
generate large common movements in asset prices, gross flows, and
leverage in emerging-market countries.

@ Important determinants of the global financial cycle are not only
monetary conditions of the United States but also changes in risk
aversion and uncertainty.

@ The international dimensions of the U.S. unconventional monetary
policies are closely associated with the fact that its monetary
conditions affect capital flows and the leverage of the financial sector
in many emerging-market economies.

@ Independent monetary policies are possible if and only if the capital
account is managed by using macroprudential policies.

Tack Yun (SNU) GFCM 12/05/2014 3 / 65

Recent Monetary Policy “Dilemma” in Emerging-Market

Economies

@ Transmission of U.S. monetary conditions to the rest of the world
o Monetary conditions are transmitted from the main financial center to
the rest of the world through gross credit flows and leverage,
irrespective of the exchange rate regime.
@ Irrelevance of exchange-rate systems for independent monetary
policies
o Fluctuating exchange rates cannot insulate economies from the global
financial cycle, when capital is mobile.
© Need for the management of capital account to restore monetary
policy independence
o Independent monetary policies are possible if and only if the capital
account is managed, directly or indirectly, regardless of the
exchange-rate regime.

@ Reference: "Dilemma not Trilemma: The Global Financial Cycle and
Monetary Policy Independence.” Helene Rey (2013)

Tack Yun (SNU) GFCM 12/05/2014 4 /65
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Policy Options

@ Capital controls
e Permanent capital controls for subset of assets either on the inflow side
or the outflow side.
e Temporary controls, especially on credit flows and portfolio debt when
the cycle is in a boom phase could be used: Chilean encaje (1991-98)
and Brazilian taxes on equity inflows and others (2010, 2011).
@ Cyclical macro-prudential measures to limit excessive credit growth
e Basel Il has a counter-cyclical capital cushion that can be activated in
boom times.
e Loan-to-value ratios and debt-to-income ratios can be used in order to
restrict lending and keep real estate prices in check.
© International coordination of monetary policies
o Central bankers of systemically important countries should pay more
attention to their policy stance and its implications for the rest of the
world.
e International cooperation on monetary spillovers may conflict with the
domestic mandates of central banks.

Tack Yun (SNU) GFCM 12/05/2014 5/ 65

Macroprudential Measures

Policy tools Countrics

Changes in reserve requirements Brazil (2010'/), China (2010}, Peru (2010), Russia
(2009), Taiwan (2010), Turkey (2010-11)

Real estate measures China (2010-11), India {2010}, Hong Kong
(Lowered LTV ceiling, DSR and caps on DTI for SAR(2009- 10), Korea (2009) Malaysia (2010),
morrgage loans) Hungary (2010)
Limits to FX exposure Brazil (20114/), Indonesia (2010), Hungary (2010),
(Ceilings on FX positions, additional capital require- Korea (2010), Peru (2010%), Philippines (2010),
ments for FX credir exposure) Russia (2009-11), Turkey (2010-2011)
Elements of dynamic provisioning China (2010), India (2009-10), Israel (2010),

(Countercyclical provisioning scheme, capital buffers on Mexico (2010), Turkey (2009-10)
loans, issue of securities to stabilize FX liquidity)

Taxes on capital inflows Brazil (2009-127), Korea (2011), Peru (2010},
(FX loans, FX investment on short-term currency Thailand (2010)
futures, FX investment on fixed income)

Reduced deducribility of interest expenses on Colombia (2010), Russia (2010)
foreign debt
Interest rate ceiling on external borrowing India (2009-10)

"Partally reversed in 2011; *f Partially reversed in 2012; %/ Reduced in 2011; “/Partially reversed in 2012,
Sources: BIS, IMF, Bank of Canada.

Tack Yun (SNU) GFCM 12/05/2014 6 / 65
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Motivation for Ambiguous Policy Signals

©Q “In simple models, exit does not imply any significant increase in the
volatility of long-term rates. In practice, exit is likely to be bumpier.”
@ Uncertainty about the future path of policy rates
o The path for future interest rates can be unpredictable in the presence
of uncertainty as to central banks' policy plans reflecting the issue of
time-consistency facing policy makers.
o Concerns about the timing of exit may create the noise around
short-term interest-rate expectations.

© Uncertainty about the central bank’s ability to perfectly control
short-term market rates during exit in an environment of substantial
excess liquidity
e The normalization process requires the effectiveness of operations that
should be done to absorb liquidity in financial markets.

© Reference: Global Impact and Challenges of Unconventional Monetary
Policies, IMF Policy Paper, October 2013.

Tack Yun (SNU) GFCM 12/05/2014 7 /65

Some Explanations about Observed Volatility in Market

Reactions

© ... central bankers should now concentrate on their language/writing
skills, psychological credentials, etc. If that is true, in the future we
might have, instead of hawks and doves, new central bankers labeled
Lacanians, Freudians or Jungians....."

@ ".... the two policies (QE and FG on rates), conditional on variables
that are difficult to understand, confused markets (unemployment,
expected inflation, etc.).”

© ".... the usual parameters to forecast the timing of policy changes
given central banks reaction functions (the NAIRU, the neutral rate,
potential GDP) most likely have shifted after the crisis. ..... it
becomes a trickier exercise to determine ex ante exactly when rates
will rise, therefore creating an incentive to act before the pack.”

© Reference: Global Dimensions of Unconventional Monetary Policy- an
EME Perspective, Remarks by Luiz A Pereira Da Silva at the Jackson
Hole Conference, August 2013.

Tack Yun (SNU) GFCM 12/05/2014 8 /65
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Recent Challenges for Emerging-Market Economies

© Recent Experiences in EMEs

o After Chairman Bernanke's talk in May 2013 regarding a possible
time-line for the tapering, there were strong market reactions globally
and EMEs experienced significant sell-off.

o There was another round of EME sell-off in January 2014.

@ In what way and to what extent EMEs would be affected by the exit
of QE and normalisation of US interest rates?

o It is difficult to estimate the size of the dollar carry trade that have
flowed into EMEs and what impact such carry trade would have on
EMEs when it unwinds.

e What policy responses or measures would be available and desirable for
EMEs when they want to mitigate the risk of shocks or turbulence
during this period?

© Reference: Domestic and International Dimensions of Unconventional
Monetary Policy, Remarks by Norman Chan, Hong Kong Monetary
Authority, March 2014.

Tack Yun (SNU) GFCM 12/05/2014 9 /65

A Model of Small Open Economies

© Two countries H (Home) and F (Foreign) exist in the world.

@ A fraction of agents [0. n) of unit mass lives in country H and the
other fraction (n, 1] belongs to country F.

@ A continuum of differentiated goods exists in the world.

© Each country produces a number of different brands with measure
equal to population size.

© Fiscal policy regime is assumed to be Ricardian.

Tack Yun (SNU) GFCM 12/05/2014 10 / 65
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Household's Optimization

© Household’s Optimization Problem

o0 l-0o 1+

C; "=1 H™
maxz,tho[ tl S 1:_ -]
— - b o

subject to a sequence of one-period flow budget constraints
EEe[@rev1BF ti1] < EBr e+ WeHy — PeCr — P Te + @

@ Definitions of Composite Consumption and Consumer Price Index
o Composite consumption of home residents

Co=(a" Gy +(1—am)C,7 )7t

o Composite consumption of foreign households
G = (a ()T + (- ) (G )T )T
o Definition of consumer price index

P = (anPly + (1 an)PE")™e

Tack Yun (SNU) GFCM 12/05/2014 11 / 65

Household’s Optimization Conditions: Complete Market

© Domestic Household's Optimization Condition

Qroor — | Aey1Pr&rin
bt ‘ ArPr+1 5:
@ Foreign Household's Optimization Condition
A* P*
Qt.H—l =3 i+1 L
Ar t+1
© Evolution of Marginal Utilities of Consumption and Real Exchange
Rate A A
A1 Nt
- Qr+1 * Q
At A

© Relation between Marginal Utilities of Consumption and Real
Exchange Rate

¢ =(C)7 @R

Tack Yun (SNU) GFCM 12/05/2014 12 / 65
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Assumption of Small Open Economies and Parameter

Values

@ The assumption of small open economies corresponds to setting n —
0.
@ This assumption is imposed on two parameters, ay and aj;, after
optimization conditions of households are obtained.
e ay represents the contribution of home goods in the composite
consumption of domestic households.
e aj, measures the contribution of home good in the composite
consumption of foreign households.
© Specifically, ay depends on the size of population and the degree of
openness: ay = nA+ (1 — ) and aj; = n\.
@ The contribution of home goods in the total consumption rises as the
size of population increases and decreases as the degree of openness
increases.

Tack Yun (SNU) GFCM 12/05/2014 13 / 65

Aggregate Demand and Social Resource Constraint

Q Aggregate Demand Equation

Ve= () (L= NG+ AQC) + G

@ Consumer Price Index
Pr = (1= \)PL Y + APL )5
© Relation between Terms-of-Trade and Real Exchange Rate
(Pr.e/Pe)' ™" = (1= AQ™")/(1 - A)
©Q Aggregate Market Clearing Condition

PH.I’(YI — Gt) — PI(C[ + NXr)

Tack Yun (SNU) GFCM 12/05/2014 14 / 65
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Nominal Price Rigidity

@ The optimizing firms should pay attention to future marginal costs
and price levels when they are required to fix their prices for a certain
number of time periods.

@ Hence, to the extent which the central bank can influence private
agents' expectations regarding future price levels, the central bank's
commitment on future price levels can have impact on the
determination of the current inflation rate.

© In each period, a fraction of domestic firms, 1 — o, reset their prices,
while the other do not. All domestic firms are assumed to set their
prices in the unit of domestic currency.

© The law of one price holds between foreign prices and home prices of
both domestic and foreign goods.

Tack Yun (SNU) GFCM 12/05/2014 15 / 65

Profit Maximization of Domestic Firms

© Profit Maximization Problem of Firms

3 Phe \—c Pi W
max} (aB) E A (—E )€Y, & t+k
kz_o( ) r[ c+k( PH.t+k) 1‘+k( PH.t+k At+k PH.t+k

@ Recursive Representation of Optimization Condition
o Expected present-value of marginal revenues

Fe=C7%Y: + aBENG 1 Fenl
o Expected present-value of marginal costs

ve HIXP,
€— 1 A['PH.I‘

fi— + aBE[Nf i1 Leia]

e Optimization condition

*
Phe _ Le
PHAr Ft
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Inflation and Relative Price Distortion

© Definition of Price Level: GDP Deflator

@ Relative Price Distortion

P*
Ap=(1— (\)(P:: )¢ + oy A

© Aggregate Production Function

Yt — ArHt/Ar.

Tack Yun (SNU) GFCM 12/05/2014 17 / 65

Government’'s Budget Constraint

@ The home government can issue nominal one-period risk-less
securities, where By ; is the total outstanding issue of government
debt at period t.

@ The government's flow budget constraint at period t is given by

BH.r
1 + I'H.t

where [ is the dollar value of international reserves held by the
government at the end of period t, T; is the real amount of
lump-sum taxes at period t, and G; is the government's real
expenditures at period t.

© In order to concentrate on the analysis of monetary policy with
imperfect commitment, the government follows a Ricardian fiscal
policy regime.

© The government manages its debt to make its budget constraint hold
in each period, irrespective of equilibrium decisions of households and
firms.

- BH.t—l +£r("¢* - ‘rr*—l) - PH.t(Tr - Gt)

Tack Yun (SNU) GFCM 12/05/2014 18 / 65
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Log-Linear Approximation of Aggregate Demand Equation

© Aggregate Demand Equation
YV, =—0YPy:+ (11— NCE+AQCH(9Q: + €7)

@ By using steady-state relations of Y = C = C* and Q = Py /P =1,
we have the following equation

Ye=—0Puc+(1- N+ A0Q: + C7)
© Log-Linear Relation between Terms-of-Trade and Real Exchange Rate
= X i
PH.E - _ﬁQt
© The log-linear relation between consumption, output, and real

exchange rate is given by

2—A

¥V.=(1 -6+ x0=—2
fo—=( )G + 1\

B 5
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Log-Linear Approximation of Euler Equation

@ Euler Equation for Domestic Bonds

P ,
Co7 = BEIC p 10+ i)

@ By using steady-state relations of [1 = 1, we have the following
equation

Ce = E[Cea] — 07 (Ru e — Edfmesal)

where f\)H,r = log(1+iy¢) - log(1 + iy).

© By using the log-linear approximation of aggregate demand equation,
the dynamic IS curve is given by
~ ~ 1—XA, 4 A o
Y= Et[YtH]—T(RH.t—Et[WH.tH])—Uth[AQt+1]—)\Et[AYr+1]

where o, = (A/(L—A)) (8(2 =) — (1 = AN)o™ D).
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Log-Linear Approximation of Aggregate Demand Equation:

Complete Market

@ Log-linear relation between consumption, output, and real exchange
rate is given by

" ~ 2—\ 4 "
@ Optimization condition for contingent claims at the complete market
= ét* +o71Q,

© Log-linear relation between consumption, output, and real exchange
rate is given by

5 2— A& N
Ye=((1-No !+ MT—)Q+ ¢

Tack Yun (SNU) GFCM 12/05/2014 21 / 65

Log-Linear Approximation of Euler Equation: Complete

Market

© The dynamic IS curve is given by
. ~ 1-X,, A .
Yr = Et[Yr+1]*T(RH.r*Er[WH.t+1])*Jth[AQH—l]*/\EI[A Yr*+1]

where oy = (A\/(1=A)) (A2 = \) — (1 = A)o™1).
@ Log-linear relation between consumption, output, and real exchange
rate is given by

5 D= A A 5
Yt = ((1 — )\)(T_l + /\Hﬁ)@r + Ct*
@ The dynamic IS curve is given by
Ve = Ee[Vet] — (02) 7 (Rue — Eelmnen]) — 0L E[AY] ]

1—X  1=A+N0a(2—X)/(1-))
o I-ATAO0(Z-A)/(I-N)—0g"

where (0%)7! =
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Log-Linear Approximation of Profit Maximization

Conditions

@ Marginal revenue side
Fi =1 —aB)(Y; —0C) + aBE[Frs1 + (e — 1)y r41]
@ Marginal cost side
L= —aB) (1 +9)H: — Pye) + aBE[Les1 + emyrii]
© Profit maximization condition
Le=F+Py,
@ Definition of price level

THe = ((1—a)/a) Py,
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Phillips Curve and Output Gap

@ Phillips curve
THt = BEe[mH e+1] + )\(.(p\A/t + rr(_A} —(1+p)ar — isH‘r)

where A\, = (1 — a)(1 — af)/a.
@ Potential output equation

»T\Pr+06t—(l+\:3)3t—pH.r:0

© Log-linear relation between consumption, output, and real exchange
rate is given by

A A 2—X & A

@ Phillips curve and output gap

1- A\ A a0(2 — \)
TH = BE7 Aa(( 1-—
mH,e = BEd[mH t11] + Aal(e + pm )Xr+1_)\( 1o\ )qe)
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IS Curve and Output Gap

© Dynamic IS curve is given by
~ ” 1—X, 4 A o
Yi= Et[YtH]—T(RH.t—Er[TVH.rH])—Uth[AQtH]—)\Er[AYr+1]

@ Dynamic IS curve and output gap

1—X, .
(iH.e — Ee[mH,e41] — ”rN) — 0gEt[AGe+1]

Xt = Er[Xt+1] —
where r/V denotes the natural rate of interest:

o Ao
W= T EavN ]+ 2L

Tt . )\EF[AY;H] + log 5.
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Characterization of U.S. Monetary Policy

@ The Fed follows a prototypical Taylor rule to set the short-term
nominal interest rate rule:

iy = min{i; + u¢. 0}

© /; represents the systematic part of the U.S. short-term nominal
interest rate

iy =T 4+ 7+ ormy + orxt
where 7} is the natural rate of interest, 7} is the U.S. inflation rate,
and x; is the U.S. output gap. In addition, coefficients ¢Z and ¢} are
positive.
© u; represents the unexpected shock. This random variable reflects the
uncertainty associated with the timings and the magnitudes of
interest adjustments in the normalization process.
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Uncertainty in the Quality of News about Future U.S.

Interest Rates

© Each period, the U.S. interest rate consists of a systematic part and
an unexpected shock. In addition, there is a signal at period t
regarding the unexpected shock of the U.S. interest rate at period
t+1.

@ For example, the signal (denoted by s) takes the form of s; = us 1 +
€+ where vy is the non-systematic part of the U.S. interest rate and
€¢ is the noisy part of the signal. The distribution of the signal's noise
is given by a normal distribution N(0,02) where o, is a positive
constant.

© Let us assume that, since the quality of the signal is hard to judge,
investors treat this signal as ambiguous, following Epstein and
Schneider (2008). Specifically, investors believe that the variance of

the noise belongs to an interval of [02, 72] where 0 < o, < 7.
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Ambiguous Information and Asymmetric Behavior of
Investors

@ Investors respond to bad news more than good news when they have
ambiguous signals at the current period regarding the next-period’s
U.S. interest rate.

@ A good news arrives when the signal’s realized value is greater than
the average value of the non-systematic part.

© Investors assign a value to the variance of the noise that minimizes
their expected utilities, taking into account the fact that the noise's
variance belongs to an interval of [02, 52].

© The current period's actions of investors are also affected by the
anticipation of future arrivals of low-quality signals.

© Each period, investors make their decisions by taking into account the
fact that they should choose distributions of future signals in future
periods.
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Signal Extraction and Multiple Conditional Distributions

with Ambiguous Signals

© Investors solve a signal extraction problem even when they have
ambiguous signals. The difference from the prototypical signal
extraction problem is that the posterior distribution of usy1 or the
conditional distribution of u;. 1 given a value of the signal s; is not
unique.

@ The prototypical signal extraction problem in the absence of ambiguity
is given by E[u¢+1|s:] = st where 7 is defined as v = 05/(03 + 02).

© In the presence of ambiguous signals, the regression coefficient is not
uniquely determined until a value is assigned to ..

© As a result, multiple posteriors of u;.; after observing sy = s are

given by
2 -

a -0y,

N(—=—+

s,
2 2 2 2
(TU + (Tr O-u + 0-(

)

where o2 belongs to an interval of [02, 72].
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Ambiguity Aversion with Ambiguous Signals

@ The precision of a signal is measured by the inverse of the variance of
noise. In the presence of ambiguous signals, the information quality of
signals are measured by a range of their precisions [1/02, 1/5].

© Each period, the effect of ambiguous aversion is reflected in the choice
of a value that is assigned to the regression coefficient denoted by ;.

© Ambiguity averse investors interpret an ambiguous signal as a bad one
if s; < 0 and a good one if s; > 0.

@ A bad news leads investors to behave as if they have a precise signal,
whereas investors facing a good news choose an imprecise signal.

©@ The regression coefficient is higher with a bad news than with a good
news:
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Long-Term Interest Rates with Ambiguous Signals

@ Let us assume that there are risk-neutral investors in international
financial markets.

@ The absence of arbitrage implies that the nominal return for a
two-period bond is determined as follows.

R2t — RIIEI[R1t+1]

where Ry, is the gross interest of one-period nominal bonds and Rs;
denotes the gross vield to maturity of two-period nominal bonds.

© Each period, u; is independent of i; and determined after /; is set by
the Fed. In addition, investors observe both j; and u; at period t and
also know the true distribution of wu;.

Q A signal for vy arrives at period t: s; = uri1 + €;. Investors
process their information in order to determine a value of Ry,.
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Long-Term Interest Rates with Ambiguity Aversion

© The signal at period t (denoted by s;) does not convey any
information about the systematic part of next-period nominal interest
rate.

@ The nominal interest rate for two-period pure discount bonds is
determined as follows.

Ry = RuRIE[(1+ Riee1)|. 5]
= RieRE[(1+ ieyn + vpe1) Q. 5]

where élr is the deviation rate of the one-period nominal interest rate
at period t from its steady state value.
© The signal processing of investors at period t leads to the following
equation:
Rot = RitRi(1 + Etfir+1] + vest)
© The nominal interest rate for three-period pure discount bonds is
given by

Ror = erR%Er[(l + i1 4+ Vese) (1 + Ecvafier2] + ver15e41)]
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Impact of Future Ambiguous Signals on Current

Long-Term Interest Rates

@ The impact on the long-term interest rate at period t of a future
ambiguous signal at period t + 1 is summarized by E¢[yr415t+1].

@ This term can be negative or positive depending on the interpretation
of investors regarding the ambiguous signals.

© For example, if s;11 > 0 is interpreted as a good one, the following
relation holds.

Et[‘.'t+15r+1] = Et[":t+1E[5r+1|"r'c+1]]
0.5%(—0s+/2/7) + 0.5v(0s/2/T)
= —(3- A_p)”s/(\/%)

Q If s;11 < O s interpreted as a good one, the following relation holds.

Et['}t+15t+1] - Er[?t+1E[5r+1|’T-r+1]]
0.57(—0s+/2/7) 4 0.55(0s/2/m)
= (¥- 1)"75/(@)
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Log-Linear Approximation of Long-Term Interest Rates

@ The impact on the long-term interest rate at period t of future
ambiguous signals depends on the number of time periods when
signals will be ambiguous.

@ An important factor in the determination of long-term interest rates is
the belief of investors regarding the number of time periods that
future signals of low-quality information will arrive.

© For example, if s, 4 > 0 (for k =0, 1, --+) is interpreted as a bad
news, the following relation for long-term interest rates holds:

m—1

f_\‘)mt e ﬁlr + Z Et[-'-t+k] + Yese + (m = 2)\/{)
k=1

for m =2, 3, ..., and where vy is defined as vy = (7 — 7)os/(V2m).
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Potential Impact of Uncertainty in Future U.S. Monetary

Policy Behaviors

@ Let us assume that there is a signal for the future target of the U.S.
short-term nominal interest rate and its information quality as a signal
for future U.S. monetary policy behaviors is difficult to judge.

@ Investors might want to prefer the worst-case belief regarding future
(short-term) U.S. interest target levels if they are all ambiguity averse
in the sense of Epstein and Schneider (2008).

© It can be shown that when investors are coordinated to have the same
worst-case belief and believe that a series of bad news arrives
persistently with ambiguous signals, long-term interest rates in the
U.S. and other countries can respond sensitively to the current news
about future U.S. monetary policy behaviors.

© These changes in long-term interest rates are transmitted into
nominal exchange rates based on uncovered interest parity conditions
for long-term interest rates.
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Log-Linearized Equations for Small Open Economies:
Complete Market

@ Dynamic IS curve
xt = Ee[xer1] = (05) Hine — Eelmy,e1] — rlY)

where x; is the output gap at period t, iy is the short-term nominal
interest rate, my ; is the inflation rate of GDP deflator, and rgV is the
natural rate of interest.

@ Phillips curve equation
TH,e = BE[TH ex1] + KX

where 1 is the slope of the Phillips curve in the presence of complete
market for contingent claims and 3 is the time discount factor.
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Openness and Slopes of IS and AS Curves

© The degree of openness is measured by the inverse of the home bias
in preferences (consumption basket).

@ An increase in openness raises the interest-rate sensitivity of the
aggregate demand when w > 1.
e The sensitivity of the aggregate demand with respect to net exports
increases with openness.
e The net exports are affected by the terms of trade.
e The terms-of-trade is affected by current and anticipated future
interest differentials.

© An increase in openness lowers the slope of the Phillips curve.
e An increase in the aggregate output leads to a smaller increase in the
real marginal cost in open economies than in closed economies.

o The slope of the Phillips curve is lower in open economies than in
closed economies when w > 1, where w = oy + (1 — A)(ef) — 1).
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Uncovered Interest Parity Condition and the Determination

of Exchange Rate

@ The uncovered interest parity condition is given by
e = Er[9r+1] - (EH.r - fr)
where e; is logarithm of the nominal exchange rate, iy ; is the
domestic short-term nominal interest rate, and i; is the U.S.

short-term nominal interest rate.
@ A difference equation for the terms-of-trade is given by

qH.t = Et[qH.t+1] — (iHe — Ec[TH.t+1]) + (ic — Er[ﬁ':ﬂ])

where gy .+ (= pi + e — pyt = g¢/(1 — A)) denotes the logarithm of
the terms-of-trade.

© The terms-of-trade is a function of current and anticipated real
interest rate differentials.

oo
GH.e = Y Ee[~(inerk — TH,erke1) + Gesk = Thippr)]:
k=0

Tack Yun (SNU) GFCM 12/05/2014 38 / 65

_83_



Derivation of the IS Curve in Small Open Economies

@ The output gap is a function of current and anticipated real interest
rates.

o
X = *(Uz)_l Z Et[iH t+k — TH,t+k+1 — ft',\ik]-
k=0
@ The uncovered interest parity condition implies that the dynamic IS
curve for small open economies can be written as

)
: o N
GH.t = OaXt + Z Etlivrk — ik — revul-
k=0

© The real exchange rate is a function of the output gap, long-run U.S.
real interest rate and long-run home natural rate of interest.

N
GHt = OoXe + Il — Mt
where rf (= > 0Zg Etlicik — 77, 4 4]) is the long-run U.S. real

interest rate and r/% (= 3°7%, E[r]".,]) is the long-run natural
interest rate.
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Impacts of Ambiguous Signals on the IS Curve

© At the beginning of period t, there is only one type of uncertainty
regarding the size of the short-term nominal interest rate at period
t + m. Until period t + m — 1, investors continue to have ambiguous
signals regrading the size of the short-term nominal interest rate at
period t + m.

@ In the presence of ambiguous signals, the IS curve can be written as
follows.

GH,t = OpXt + Iy — Fie + Y25t + (M — 2)w.

© In this representation, r/, is the part of the U.S. long-run real interest
rate that involves only the endogenous component of the U.S.
monetary policy instrument. The uncertainty regarding future U.S.
monetary policy behaviors leads to upward shifts of the IS curve in a
small-open economy model.
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Expectation Channel of Future Ambiguous Signals

@ When investors anticipate that they will continue to have ambiguous
signals in future periods, there is an expectation channel of future
ambiguous signals that affect nominal and real exchange rates. This
expectation channel is independent of the realized value of the signal
in the current period.

@ When the presence of future ambiguous signals is combined with
ambiguity aversion, it raises expected values of future U.S. short-term
interest rates more than those without ambiguity aversion.

© To the extent which financial investors at emerging-market economies
interpret the signals of future rises in the U.S. short-term interest
rates at bad ones, this expectation channel works.
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Derivation of the CB Curve

© The CB curve summarizes the relation between the real exchange rate
and the output gap that is implied by the central bank’s monetary
policy behavior.

@ Let us assume that the central bank in the home country adopts the
following interest rate rule

iHe = r; + Et[mH 1] + Oz Ee[mH e41] + Ox(Ee[Xe+1] — Xt)

© The substitution of this equation into the uncovered parity condition
leads to the following relation

o0
GH.t = PzPH.t T OxX¢ + Z Er[fr+k - Tfakﬂ - Fr+k]
k=0

@ The CB curve can be rewritten as

GH.t = OxPHt + OxXe + 1 — Tt
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Determination of Equilibrium Output and Inflation:

Complete Markets

© The CB and IS curves are solved to obtain a relation between the
output gap and GDP deflator:

PH.: = 07 (07 — dx)xe

@ By substituting this relation into the Phillips curve equation, we can
have a difference equation for the output gap

Eefxes1] = (14871 = (B1) 16t ) — B 1%y

where 7 is defined as 7 = ¢ (0} — ox).
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Log-Linearized Equations for Small Open Economies:

Incomplete Markets

@ Dynamic IS curve

xt = Ee[xe1] — 0, ibe — EelmHeq1] — 1Y) — 0qEe[Ageqa]

where x; is the output gap at period t, iy ; is the short-term nominal

interest rate, my ; is the inflation rate of GDP deflator, and F; is the
natural rate of interest.

@ Phillips curve equation

TH.t = -‘"jEr[T"H.H-l] + KaXe + HsQH.t-
where r,, is the slope of the Phillips curve and 3 is the time discount
factor.

@ In the case of incomplete markets, the terms-of-trade is included in
the Phillips curve equation.

Tack Yun (SNU) GFCM 12/05/2014 44 ] 65

_86_




Determination of Equilibrium Output and Inflation:

Incomplete Markets

© The CB and IS curves are solved to obtain a relation between the
output gap and GDP deflator:

PH.: = 07 (00 — dx)Xe

@ The substitution of this relation into the Phillips curve equation leads
to the following equation:

E{[Xt+1] — (]. + ,3_1 i (%’87—)_1}‘"“)XI e \"i_lxt_]_ = (537)_1-"1‘5(?[-{.[‘

where ris is defined as ks = A(1 — w).
© By substituting the IS curve equation into this equation, we can have
a difference equation for the output gap

Eelxes1] = Toxe — B xe—1 — (B7) 7 sy — Fie)

where 7y is defined as 7, = 1+ 371 — (dr)_l(h'n + KsOq).
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Determination of Equilibrium Output and Inflation:

Incomplete Markets and Ambiguous Policy Signals

@ In the presence of ambiguous policy signals, the equilibrium output
gap is determined by the following difference equation:

Er[Xr+1] = TxXt — ij’ilxr—l = (537)71"1'5(rtfr — Fe +7ese + (m—2)w)

@ The final two terms in the right-hand side of this equation reflects the
impact of ambiguous policy signals on the equilibrium output gap.

© In the absence of ambiguous policy signals, the equilibrium output
gap is determined by the following difference equation:

Ei[xt41] = Toxe — B o, e (,‘57')_111'.5(:/,"} — i)

where 7, is defined as 7, = 14 371 — (B7) L (kqa + Ks04).
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Calibration

Parameter Value Description
Q 0.75 Degree of nominal price rigidity
3 0.99 Time discount factor
a 0.16  Inverse of intertemporal elasticity of consumption
@ 1 Inverse of elasticity of labor supply
A 0.25 Degree of openness
0 1.5  Substitution between home and foreign goods
Oy 0.5  Coefficient of output gap growth in the Taylor rule
Op 1.5  Coefficient of inflation in the Taylor rule
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Dynamic Effects of Ambiguous Policy Signals

E § B 8§ B § &
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Optimal Monetary Policy Problem: Incomplete Market

o0

Eo Z 3'u(Ce, H) subject to

max
{CoHePhe QoFelebelnd =, 4

AH
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AH;
AT
Ve Ht1+\

1— gt
Hit S €
ﬁ)‘fl -+ (.lnH‘tAtfl

F:= + aBE (NG L1 Feea]

L:= + aBEMy r1 Lega]

A= (1-a)(
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Optimal Conditions
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Simplified Optimal Conditions |

1l
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Simplified Optimal Conditions |l
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Log-Linear Approximation

© Log-linear approximation leads to the following equation:

(;94 ~ ~
THt = @2t — O¢p—
(:')2F) t 2t 2t—1

€(1+
02t = x Yr + 7 Ct + 7¢ @ + Yaar + 7¢CF + YymM:e
@ 74 = 0 leads to o, = 0 for all t, which in turn implies
v N ~N AN A AN
A;xyr +’}ccr +?qu '}aat+?:C:‘ AJ‘m’"'/",r =0
© Potential output equation
oYV +0CV - (14 p)a - PP, =0

© As a result, we have a targeting rule for small open economies with
incomplete markets

TH.t = Tx(Xe — xe—1) + Tq(qe — Ge—1) + Tm(me — me—1).
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Implication of Optimal Targeting Rule

@ The optimal monetary policy requires the central bank to respond to
changes in the U.S. short-term interest raters when financial markets
are incomplete.

@ To the extent which the central bank respects this optimal
prescription, the future signals of U.S. short-term interest rates affect
the central bank's future behavior.
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Contagion of Ambiguous Policy Signals

© An important policy issue for EMEs facing the exit from UMP in
advanced countries is how to design and implement effective policy
responses to defend themselves from adverse effects of the exit from
UMP in advanced countries.

@ "... the most pressing challenge that emerging economies are
currently facing and will face in the coming months is how to react to
the implementation of the exit of unconventional monetary policies by
some major central banks...."

© "... First, in advanced economies it would be desirable for them to
implement a gradual and predictable exit from unconventional
policies. Better communication by the Fed, to speak in one voice,
would be very important at this time as well...."

© Reference: Monetary Policy Options and Tools, Agustin Carstens,
Jackson Hole Conference, August 2013.
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Summary of Results

@ In the presence of the complete financial market, an interest rate rule
to focus on only domestic inflation and output can nullify the inflation
and output effects of ambiguous policy signals, while it allows the
volatility in the nominal exchange rate.

@ In the absence of the complete financial market, inflation and output
effects of foreign ambiguous policy signals take place because the
Phillips curve shifts in response to fluctuations in the terms-of-trade.

© When the foreign ambiguous policy signals can create the domestic
ambiguous policy signals, it magnifies the volatility of the nominal
exchange rate.

@ In this case, the interest rate rule to focus on inflation and output

cannot insulate the home country from the effect of ambiguous policy
signals on the domestic output and inflation rate.
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Implications for the Effectiveness of Monetary Policy

Coordination

@ The international coordination of monetary policies can mitigate the
potential adverse side effects of the uncertainty associated with
timings and magnitudes of interest-rate adjustments in the
normalization process.

@ However, the international coordination of monetary policies may not
reduce the adverse side effects of the operational uncertainty
associated with the effectiveness of exit strategies.

o It would be important to reduce the uncertainty about the central
bank's ability to perfectly control short-term market rates during exit in
an environment of substantial excess liquidity.

e The lack of competition for funds during the period of excessive
liquidity may weaken the relationship between the rates at which the
central bank trades with commercial banks.
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Linear-Quadratic Approximation to a Dynamic Stochastic

Optimization Problem

© We seek LQ approximations that lead to accurate first-order
approximations to deviations from the optimal solution to a
deterministic dynamic optimization.

@ A necessary condition for a LQ problem to be a first-order accurate
solution can be written as
e The objective function must be purely quadratic.
e The dynamics should be purely linear.
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Social Planner's Problem and Ramsey Problem

@ Social Planner's Problem

max Eo 3 B'u(Xe1.Ur) st. Xe = F(Xeo1. Ur. er)
t=0

© Ramsey Problem

Xt = f(Xt_]_. UI" et)

maxEoZ:irv(Xt_l.Zt_l.Ut) s.t. Ze = @(Zey Xoor, W)

=0
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Linear-Quadratic Approximation to the Lagrangian of a

Dynamic Stochastic Optimization Problem

© Social Planner's Problem

maxEo Y A'u(Xe—1.U) st. Xe = f(Xi_1. Ur. &)
=0

@ Define the Hamiltonian as follows:
H(Xt-1. Ur, er) = u(X—1. Ue) + /\T?C(Xr—l- U, er)
© Linear-Quadratic Approximation
co Ho Haw  Hxe Xt—1
max EOZBI( xfq uf of )| Hepe Hp Ha Ue
=0 Hex Hew Hee €r

Xr = fxXe—1 + fyur + feey
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Necessary and Sufficient Conditions for a Local Maximum

@ Social Planner's Problem

o0
max Eo Y A'u(Xe—1.Up) st. Xe = f(Xe—1. U &)
t=0
@ Lagrangian

00

L =FE Z Jr(u(Xt_l. Ur) - /\T(Xt . f(Xt—L Ut. et)))
t=0

© First-Order Necessary Conditions

ue(t)+ A F(8) =0, ue(t) =B8N+ A K(t)=0

@ Necessary and Sufficient Conditions for a Local Maximum:
(3£, pjfy + Huy) is negative definite for all periods where p; satisfies

Pt+1 = ajf;Ptﬁc_(.jaPt fu+ qu)(-"))f,_':Pr fu‘*‘Huu)il(.4'5fL:Pr£<+Huu)+Hxx-
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Lagrangian of Optimal Monetary Policy Problem

Ay Yr)
Ae

£=> 3K {u((l — N PL.Y, — Al Ch),
t=0

y (1-2)7Y, ame—1
- P2 W = ﬂ-‘"jnH_H_lFH-l - Fr)

h,t

1+ 3
ve Y TYAY

4 / ¢
— (O3t WW + (1;’)’”H.t+lf_t+1 — Lf)

1—any}

+ oar| (1 — a)(—=0) a1 +ally Ay — At)
1—(1“‘71 1

— st | Fe( 1_:“ )i—e — I—t)

+ dee|1-2QF 7 -(1- /\)P;;“)

o j R:+1QI+1 )
I (Pf‘r+lyr+1_)\QfA1C* )a

r+1

] Q
o
+  oO7e( (P Ye=2QYCr)°

Tack Yun (SNLIY GECM 12/05 /2014 62 / 65

_95_



Hamiltonian of Optimal Monetary Policy Problem

AcY:

He = u((1 = N7 (Pl Yo - AQEC). =
(3

. (1=2)?Y: ne-1
oy GRS AT +ally; [ F
1—(1”?_,}1

)

o Gg

) 1+x X -
2R o)
s on (- a)(FEEDET 4 any A

(e=1) Al™Xpy,
1—offt, 1
Ft( 11—« )1_(

AQF? (1 - /\)Pf%.:*’)

- O5

+ @7

h,t

Q o R;Qr
(PLYe=AQICEY ~ (PLYi—AQIC)"
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Lagrangian of Optimal Monetary Policy Problem under

Capital Control

AtYr)
Ae

f, — Z ."thO {U((l — A)_l(Pg_t Yt - /\QECI*)
t=0

oY L emet g
D2t (Pﬁryr—/\Q?C:)c + ﬂ-"}nH_r+1Ft+]_ Fr

. . yITXAX .
J 1€ r / €
— @3t (e 1) i*X - - (1-5' I”.I’ ILI 1 == Lt)

iy
1—ally,

+ e (1 —a)(Fp e )Tl +ally Ay — At)
) 1—(||_|F_r] 1

— (-)St(Ft( 1—(?' IS Lt)

b ou(1-201 - 1= NP )|
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Hamiltonian of Optimal Monetary Policy Problem under

Capital Control

. AcY:
He = ul(1= 27 PR Y: - Q). B
_ (1=2)7 Y e—1

" ((Pﬁ‘;_rvr—m?cs)” ol Fr)
e YA i

— Q3 ﬁm —+ (1|_|H_tf_;)

lfnl—li'._[l € .
+ oa| (1= a)(—g=2"")1T +ally A

1—al$}, 1
— (5 Ff( licl:"r )IF)
— (g )\Qtl_o +(1- }\)P;_;())
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