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Background and Motivation
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foreign capital inflows...one of the sources

PNG experienced large
capital inflow due to
high commodity prices
(exports), resources
boom (FDI), and foreign
loans
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policy responses...

Responses:

exchange rate
interventions

fiscal tightening
capital controls
monetary sterilization

Kina in millions
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monetary sterilization operations...

...an increase in net
foreign assets is offset
by a decrease in net
domestic assets, to
keep the monetary
base constant

Kina in millions
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Research question and objective

 How does monetary policy respond to the effects of foreign capital inflows in PNG?
> To measure the effectiveness of monetary sterilization efforts on the monetary base.
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» Literature review... country-specific studies

Kouri and Porter (1974), developed countries

Cumby and Obstfeld (1983), Mexico

Kamas (1986), Mexico and Venezuela

Brissimis et al. (2002), Germany

Jan et al. (2005), Pakistan

Aizenman and Glick (2009), Asian and South American countries
Cardarelli et al. (2010), advanced and developing economies
Ouyang et al. (2010), China

Ljubaj et al. (2010), Croatia

Ouyang and Rajan (2011), Singapore and Taiwan

Khemraj and Pasha (2012), Caribbean countries

Okpanachi (2012), Nigeria

Mansour (2012), Turkey

Begum (2014 ), Bangladesh

Gilal et al. (2016), Pakistan

Djedaiet and Ayad (2017), Algeria

Hoang et al. (2020), Vietham

Wang et al. (2021), China
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Variables used in the study: Mar 1998 — Dec 2020
Variable Symbol Definition

Main variables

Net foreign assets NFA Assets held by the central bank

Net domestic assets NDA Assets held by the central bank (NFA-monetary base)

Broad money supply BMS Comprises of narrow money and quasi-money

Control variables

Money multiplier MMR Ratio of broad money to reserve money

Consumer price index CPI Change in price of fixed basket of commodities in selected urban
Interest rate INT Represented by weighted average treasury bill rate

Exchange rate XRT PNG kina against US dollar exchange rate

Public debt PUB Domestic government borrowings

Domestic production DPT Proxied by total value of mineral and petroleum exports

Required reserves RES Represent the impact of monetary requirements (CRR)
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Model specification

* International capital flow function - introduced by Kouri and Porter (1974)

ANFA; = ag + a;ANDA; + a, X1 + €14 (1)
where «a; is the offset coefficient and it takes values from -1 to 0. It measures degree of capital mobility.

* Monetary policy reaction function - introduced by Cumby and Obstfeld (1983)

ANDA; = By + B1ANFA; + B Xo¢' + €3 (2)
where B, is the sterilization coefficient and it takes values from -1 to 0. It measures degree of sterilization.

* Money supply function - introduced by Cardarelli et al. (2010)

ABMS; = 65 + §{ANFA; + §,X3;" + &3¢ (3)
Where §,is the non-sterilization coefficient and it takes values from 0 to 1. It measures degree of neutralization

14
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. Monetary policy reaction function Money supply function
Check for endogeneity.... (ANDA) (ABMS)
> POSSIbIe endogenelty Variable Coefficient SE t-Statistics Coefficient SE t-Statistics
problem ANFA -0.656***  0.156 -4.198 0.119 0.681 0.175
. Hausman endogeneity test AMMR -1.093%** 0.097 -11.242
ACPI -1.706%*  0.668 -2.552 -2.306* 1.304 -1.767
_ _ AINT -0.264 0.180 1472 -0.251 0.305 -0.821
» Coefficients of residuals are  apup 0.820%*% 0238 3.604 0.011 0.570 0.020
Statistica”y insigniﬁcant, NFA ADPT 0.029 0.098 0.291 0.574%* 0.254 2.261
is not endogenous ARES -0.255* 0.137 -1.856
. OLS ' NFA RED  -0.191 0.167 -1.141 0.267 0.687 0.389
Constant  -0.006 0.022 -0.267 0.130%* 0.067 1.951
« 2SLS
R2 0.824 0311
» Instrumental variables Adjusted R2 0.809 0.254
« Variables correlated with SE of reg. 0.126 - 0.223 .
endogenous variables and ~ F-stat. 53497 15419
DW 2.030 1.756

uncorrelated with error term

15
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Two stage least squares (2SLS) method

Monetary policy reaction function
ANDA; = By + B1ANFA; + BoAMMR, + B3ACPI; + ByAINT; + fsAPUB; + BgADPT; + €54 (4)

Money supply function

ABMS, = 8y + §;ANFA; + §,ARES + 83ACPI, + §,AINT, + §sAPUB; + 8gADPT, + €3, (5)

XRT is the instrumental variable

16
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2SLS — diagnostic tests
» Weak Instrumental test

» First stage regression
— instruments are significantly strong

» Residual diagnostic
* Free from autocorrelation and heteroscedasticity problems

17
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Unit root test

Variable ADF test statistic PP test statistic Order of
Level 1% difference  Level 1* difference integration

NFA -2.069 -9.568** -1.413 -9.548%** I(1)
NDA -1.865 -9.337** -1.173 -9.352** I(1)
MMR -2.053 -10.282** -2.740 -11.750** I(1)

CPI -2.402 -8.333%* -2.474 -8.390** I(1)

INT -2.974 -7.380%** -2.125 -7.269%* I(1)
XRT -2.380 -7.567** -1.929 -7.593%* I(1)
PUB 2.846 -10.746** 2.973 -10.717** I(1)
DPT -2.902 -12.213** -2.841 -12.938** I(1)
RES -1.308 -13.411%* 1550 -12.796** 1(1)
BMS -2.510 -5.208** -2.091 -9.721** I(1)

Note: ** represents significance at 5 percent level.
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Equation (4) Equation (5)

2SLS estimation

results

Variable
ANFA
AMMR
ACPI
AINT
APUB
ADPT
ARES
Constant

R2
Adj. R2

SE of reg.

F-stat.
DW

LM
BPG
Ramsey

(ANDA)
Coefficient
-(0.793%**
-1.097%**
-1.813%**
-0.202
1.440%**
0.037

-0.010

0.797
0.782
0.134
56.822%%%*
2.252

1.906(0.386)
0.483(0.819)
0.066(0.948)

SE

0.061
0.101
0.712
0.183
0.416
0.096

0.021

t-Statistics
-12.977
-10.846
-2.546
-1.103
3.460
0.382

-0.480

(ABMS)
Coefficient
0.376%**

-2.091*

-0.238
0.526
0.513%**

-0.283%*
0.099%***

0.301
0.257
0.224
15.448%**
1.804

2.397(0.122)
1.312(0.261)
0.259(0.796)

SE
0.102

1.200
0.304
0.721
0.162
0.143
0.036

t-Statistics
3.696

-1.742
-0.782
0.730
3.179
-1.979
2.737
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Recursive estimation
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Robustness
checks (OLS)

Variable
ANFA
AMMR
ACPI
AINT
APUB
ADPT
ARES
Constant

R2
Adj. R2
F-stat.

SE of reg.

DW

LM
BPG
Ramsey

Equation (4)
(ANDA)
Coefficient
-0.811%**
-1.190%**
-2.184%**
-0.278
0.515%**
0.008

0.024

0.836
0.823
60. 233***

0.121
2.288

1.163(0.318)
0.204(0.984)
0.195(0.846)

SE

0.054
0.094
0.660
0.167
0.216
0.086

0.018

t-Statistics
-15.096
-12.666
-3.311
-1.662
2.382
0.097

1.305

Equation (5)
(ABMS)
Coefficient
0.382%**

-2.097*

-0.286
0.154
0.498%**

-0.259**
0.108%***

0.310
0.261
16.361***

0.222
1.761

1.842(0.165)
1.475(0.196)
0.814(0.412)

SE
0.091

1.183
0.291
0.378
0.159
0.136
0.032

t-Statistics
4.193

-1.772
-0.983
0.408
3.135
-1.901
3.371
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Robustness
checks (VAR)

impulse responses....
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(1) High capital inflows

(ii) Central bank bills

(iii) Seasonal dummies

Robustness
checks (2SLS)

Equation

Variable
ANFA
AMMR
ACPI
AINT
APUB
ADPT
ARES
Constant

R2
Adj. R2

SE of reg.

F-stat.
DW

LM
BPG

Ramsey

(1998Q1-2012Q4)

“4)
ANDA

Coefficient
-0.786***

-1.091***

-2.270%*

-0.302
1.635%**
0.037

0.009

0.817
0.796
0.153

38.676%**
2.187

0.816(0.665)
0.338(0.914)
0.516(0.608)

6))
ABMS

Coefficient
0.364%**

-3.120%*

-0.514
0.617
0.715%**

-0.286*
0.155%*%*

0.388
0.323
0.244

16.013%**
1.887

0.865(0.650)
1.456(0.210)
0.659(0.513)

(2004Q2-2020Q4)

4)
ANDA

Coefficient
-0.741*%**

-1.123%%*

-2.275

-0.267
1.749%**
0.117

-0.013

0.789
0.767
0.137

38.188***
2.391

3.250(0.197)
1.186(0.326)
0.106(0.916)

(1998Q1-2020Q4)

4)
ANDA

Coefficient
-0.80Q8***

-1.074%***

-1.850%**

-0.189
1.522%%*
0.019

-0.005

0.795
0.772
0.137

36.551%**
2.270

2.078(0.354)
0.513(0.861)
0.098(0.922)

(5)

ABMS

Coefficient
0.347%%**

-2.226*

-0.245
0.132
0.465%**

-0.244*
0.152%%

0.323
0.250
0.224

14.379%**
1.707

4.262(0.119)
1.066(0.397)
0.138(0.890)
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Conclusion
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* Key findings
» monetary sterilization are high but not complete for PNG

> the open market operations are more effective than cash reserve requirement
regarding the success of monetary sterilization in PNG
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Thank you
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