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1. RESEARCH MOTIVATION

 Important link between housing market, financial system stability and 

macroeconomic conditions 

 Housing market collapse can be a source of financial distress and 

economic crisis e.g. GFC crisis

 GFC unveiled these critical link between macroeconomic variables and 

housing prices, especially, monetary policy and credit market  

 Domestically –concerns remain on high housing prices and affordability 

issues. E.g. Standard 3-bedroom housing price average US$363, 000 in 

Port Moresby (Ezebilo et al, 2017)

 Sudden housing prices collapse and high housing defaults could induce 

bank runs which pose threat to stability of banking and financial system 0 100000 200000 300000 400000 500000 600000 700000 800000
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2.EXISTING LITERATURE
Literature some key macroeconomic determinants of housing prices include: 



Authors Countries/Region Methodology Conclusion (Determinants of housing price)

Tsatsaronis & Zhu (2004) 17 Industrialized countries SVAR inflation, the interest rate, bank credit and national differences in 

the mortgage market

Adams and Fuss (2010) 15 Countries Panel 

Cointegration 

Economic activity and construction costs (positive), interest rates           

( negative)

Williams (2015) 17 Countries SVAR Increasing monetary policy rate reduce real housing prices, but at 

cost of  real GDP (macroeconomic & financial stability conflict)

Goodhart and Hofmann (2008) 17 Industrialized countries fixed-effects 

panel VAR

evidence of a multidirectional linkages between house prices, 

broad money, private sector credit and the macroeconomy

*Money growth affect housing prices and credit, credit impacts 

money and housing prices and housing prices influence money and 

credit

Panagiotidis and Printzis (2016) Greece VECM mortgage loans and retail sector critical determinants 

Akkay (2021) Turkey ARDL Housing interest rate (negative), exchange rate & 

employment(positive)

Gaspareniene et al (2017) Lithuania Correlation and 

Regression 

Analysis 

Interest rate, bank loan, inflation 

Kolisi and Phiri (2017) South Africa ARDL Inflation & Disposable Income 



2. EXISTING LITERATURE
A. Related empirical studies in the Pacific Island Countries 

(PIC’s) is sparse

o No existing study on macroeconomic determinants of housing 
prices

o However, other studies exist on general housing market 
development and issues. Generally, “ Inadequate housing has 
plagued the countries” Juswanto and Kelkar (2019) 

o Juswanto and Kelkar (2019) - high population growth rates and 
rapid urbanization inducing high demand 

o Sprigg (2018) - limited access to housing finance owing to lack 
of security of tenure rights to land 

o Hassan (2007) - weak land administration, high construction 
and regulatory costs, 

o Hassan (2018) - lack of serviced land. 

• Major Issues in Housing Provision: 

• (1) Landownership (~80% customary ownership), lack of 
tenure rights to land, difficult to access housing finance

• (2) High cost of building materials due to excessive imports

B. Related empirical studies in the PNG is sparse

o ICCC(2012) -inefficient and insufficient supply of land, irregularities in land 
allocation to developers, institutional deficiencies, and lack of government 
policy on housing 

o Endekra et al (2015) -distance from CBD, absence of strata titling laws (high 
selling price for apartments/units)

o Ezebelo et al (2016)-location and property type

o Ezebilo et al (2017) -number of bedrooms, location and house type

o Wangi and Ezebilo (2021) –prices set by other landlords, affordability, location 
(security), availability of public infrastructures/services,

o Wangi and Ezebilo (2017,2021) – scarcity of land

o Literature Gap :  No studies have focused on estimating macroeconomic 
determinants of housing prices for PNG and the PICs. 

o Research Question: 

(1) What are the key macroeconomic drivers for 
high house price in PNG?

(2) Does monetary policy have an influence on 
housing prices in PNG?



3. DATA & METHODOLOGY
3.1. Data

o Sample Period: Quarterly data for the period 2000 to 2018 

o Theoretical expectations

o lhpi = (kfr,     lhousing_ngdp ,  lr_avg_real,      lm3_ngdp,     lrgdp,      dum2008_4,      dum2012_3)

- + - +/- + +               +    



3. DATA & METHODOLOGY

3.2.  Econometric technique

o Employed Autoregressive Distributive Lag (ARDL) Bounds Testing approach to model both short and long-run determinants 

of housing price 

o ARDL has some advantages relative to other time series techniques

 popularity in housing market modelling 

 models both short-run and long-run cointegrating relationships between variables 

 overcomes problem of the order of integration (that is), one can use both I(0) and I(1) variables

 robust and efficient in smaller sample sizes (Pesaran et al, 2001) 

o Disadvantages-

 not suitable for variables integrated of order two, I(2)  (still ok-most time series variables are I(1))

 single equation model, could bot model dynamics/interactions between exogenous variables (still ok-not our purpose) 



3. DATA & METHODOLOGY
3.2.  Unit Root Testing

o Why doing unit root tests when ARDL employs both I(0) and 
I(1) variables? 

o I(2) variables may be present would could lead to spurious 
results 

o Test for stationarity of variables using the Augmented Dickey 
Fuller (ADF) and Phillips-Perron (PP) unit root tests

o Null Hypothesis: 

𝐻𝑜: 𝑥𝑡 = unit root (non-stationarity)

Alternative Hypothesis  

𝐻1: 𝑥𝑡 = no unit root (stationarity)

Decision Rule: p-value < 0.05, reject null, conclude that series 
is stationary

Outcome: All series are stationary at first difference. 



3. DATA & METHODOLOGY
3.3. Methodology

o Model Spec: 

o ∆𝑙ℎ𝑝𝑖𝑡= 𝛼0 + σ𝑖=1
𝑝

𝛼1,𝑖 ∆𝑙ℎ𝑝𝑖𝑡−𝑖

+෍

𝑖=0

𝑞1

𝛼2,𝑖∆𝑘𝑓𝑟𝑡−𝑖 +෍

𝑖=0

𝑞2

𝛼3𝑖∆𝑙ℎ𝑜𝑢𝑠𝑖𝑛𝑔_𝑛𝑔𝑑𝑝𝑡−𝑖 + ෍

𝑖=0

𝑞3

𝛼4𝑖∆𝑙𝑟_𝑎𝑣𝑔_𝑟𝑒𝑎𝑙𝑡−𝑖 +෍

𝑖=0

𝑞4

𝛼5𝑖∆𝑙𝑚3_𝑛𝑔𝑑𝑝𝑡−𝑖 +෍

𝑖=0

𝑞5

𝛼6i∆𝑙𝑟𝑔𝑑𝑝𝑡−𝑖

+𝛽1𝑙ℎ𝑝𝑖𝑡−1 + 𝛽2𝑘𝑓𝑟𝑡−1 + 𝛽3𝑙ℎ𝑜𝑢𝑠𝑖𝑛𝑔_𝑛𝑔𝑑𝑝𝑡−1 + 𝛽4𝑙𝑟_𝑎𝑣𝑔_𝑟𝑒𝑎𝑙𝑡−1 + 𝛽5𝑙𝑟𝑔𝑑𝑝𝑡−1 + 𝛼7𝐷𝑈𝑀2008_4 + 𝛼8𝐷𝑈𝑀2012_3 + 𝜀𝑡

Where: 

 𝛽1,, 𝛽2, …… . 𝛽5 = long-run coefficients and 𝛼1, 𝛼2, ……… . 𝛼8 are the short-run coefficients.

 𝑝 represents the pth lag for dependent variable  and 𝑞1,…… . . 𝑞5 represents qth lag, respectively, for explanatory variables. 

 The difference operator (∆) , is associated with short-run equation and 𝜀𝑡 is the disturbance (error) term.

 Selected model specification for ARDL model : ARDL (2, 1, 1, 1, 3, 0) ~ ARDL(p, q1,q2,q3,q4,q5) .  Best model specification is 

automatically selected using Eviews program



3. DATA & METHODOLOGY
3.3. Estimated Model

• Long-run relationship 

𝑙ℎ𝑝𝑖𝑡 = −3.0∗∗∗ − 0.024∗∗𝑘𝑓𝑟𝑡 + 0.21∗∗𝑙ℎ𝑜𝑢𝑠𝑖𝑛𝑔𝑛𝑔𝑑𝑝𝑡

−0.66∗∗∗𝑙𝑚3𝑛𝑔𝑑𝑝𝑡 + 1.63∗∗∗𝑙𝑟𝑔𝑑𝑝𝑡 − 0.01𝑙𝑟_𝑎𝑣𝑔_𝑟𝑒𝑎𝑙𝑡

• Short-run relationship 

∆𝑙ℎ𝑝𝑖𝑡 = 0.27∗∗∗∆𝑙ℎ𝑝𝑖𝑡−1 + 0.004∆𝑘𝑓𝑟𝑡 + 0.002∆𝑙ℎ𝑜𝑢𝑠𝑖𝑛𝑔𝑛𝑔𝑑𝑝𝑡

−0.005∗∗∗∆𝑙𝑟_𝑎𝑣𝑔_𝑟𝑒𝑎𝑙𝑡 + 0.28∗∗∗∆𝑙𝑚3𝑛𝑔𝑑𝑝𝑡−1

+0.21∗∗∗∆𝑙𝑚3_𝑛𝑔𝑑𝑝𝑡−2 − 0.17∗∗∗𝐷𝑈𝑀20084 + 0.032∗∗∗𝐷𝑈𝑀20123 −

0.23∗∗∗𝐸𝐶𝑇



4. EMPIRICAL RESULTS
• Model Diagnostics

o To check underlying 
assumptions of data and 
relationship between variables 
hold

o Model validity –to check if 
model fits the data/ if its an 
appropriate model

o Outlier detection -- outliers 
may skew the results

o Goodness of fit –- how well 
model fits the data

o Statistical inference--to ensure 
that the estimated coefficients 
are unbiased, efficient and 
consistent

Variables Coeff. Std.Error t-Stat

KFR -0.024** 0.009 -2.680

LHOUSING_GDP 0.212** 0.080 2.641

LR_AVG_REAL -0.006 0.004 -1.541

LM3_NGDP -0.661*** 0.104 -6.326

LRGDP 1.626*** 0.301 5.410

∆LHPI(-1) 0.266*** 0.078 3.414

∆KFR 0.004 0.005 0.815

∆LHOUSING_NGDP 0.002 0.022 0.072

∆LR_AVG_REAL -0.005*** 0.001 -4.666

∆LM3_NGDP -0.091* 0.052 -1.744

∆LM3_NGDP(-1) 0.275*** 0.058 4.743

∆LM3_NGDP(-2) 0.212*** 0.055 3.877

DUM2008_4 -0.166*** 0.026 -6.333

DUM2012_3 0.032*** 0.008 3.899

ECT(-1) -0.227*** 0.037 -6.117

C -3.002*** 0.494 -6.080

R-squared                                  0.694

Adjusted R-squared    0.647

 F-Bounds  Test 5.75*** (3.41, 4.68)

t-bounds  Test (CECM) -5.29***(-3.43,-4.79)

t-bounds  Test (ECM) -6.12***(-3.43,-4.79)

Tests Test Statistics P-value

Coefficient Wald Test Chi -Square =171267.9  (df=15) Prob=0.00

Breusch-Godfrey  Seriel  Corr. LM Test                                            Obs*R-squared =14.96  Prob. Chi -Square(12)=0.244

Normal i ty Test Jarque-Bera  =1.536 Prob = 0.464

 Breusch-Pagan-Godfrey Heter. Test                                   Obs*R-squared =11.74    Prob. Chi -Square(15)=0.698

Ramsey RESET Tests F-s tatis tics  =0.727272 Prob=0.3973

Stabi l i ty-Recurs ive Est.Cusum Stable (a l l  res iduals  within 5% stat.s ig error bands

Stabi l i ty-Recurs ive Est.Cusum of Squares Stable (a l l  res iduals  within 5% stat.s ig error bands

Note: ***,**,* statistical significance at 1%,5% & 10%

() brackets indicate the t-statistics of the estimated coefficients

Sample period:  2000-2018 


Residual Diagnostics and  Stability Tests

Table 2: Estimated Housing Price Model using ARDL

Long-run relationships (Levels Equation)

Short-run relationship (Error Correction Form)



4. EMPIRICAL RESULTS
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Figure 3: Short-run coefficients

 In the long run, housing prices in PNG is driven by 
monetary policy rate, housing advance, money supply 
and real GDP 

 In the short-run, quarter lag housing prices, money 
supply and its first and second lags and housing lending 
rate impact housing prices in PNG

 GFC and PNG LNG Project construction affected 
housing prices negatively and positively, respectively

 There exist a long-run cointegrating (equilibrium) 
relationship between housing prices and 
macroeconomic variables in PNG (F-Bounds Test result) 

 Speed of adjustment back to after a disequilibrium is 
23% per quarter, i.e , it will take ~ 1yr for a 
disequilibrium to be restored (ECT result)



4. EMPIRICAL RESULTS
• ROBUSTNESS CHECKS

 Is the model results robust across 

different estimation techniques?

 Use cointegration methods:  Fully 

Modified Ordinary Least Squares 

(FMOLS) and Dynamic Ordinary 

Least Squares (DOLS)  to validate 

long-run estimates of ARDL 

technique 

 Both techniques correct for 

simultaneity and endogeneity bias 

and residual serial correlation 

 Results from both techniques 

broadly confirm the long-run 

estimates of the ARDL model 



4. EMPIRICAL RESULTS
 In the long run, housing prices in PNG is driven by monetary policy 

rate, housing advance, money supply and real GDP 

 In the short-run, quarter lag housing prices, money supply and its 

first and second lags and housing lending rate impact housing prices 

in PNG

GFC and PNG LNG Project construction affected housing prices 

negatively and positively, respectively

 There exist a long-run cointegrating (equilibrium) relationship 

between housing prices and macroeconomic variables in PNG (F-

Bounds Test result) 

 Speed of adjustment back to after a disequilibrium is 23% per 

quarter, i.e , it will take ~ 1yr for a disequilibrium to be restored 

(ECT result)



5. CONCLUSION & POLICY IMPLICATION

• High housing prices and housing affordability is a key issue in PNG and elsewhere in the PIC’s. 

• High housing prices may reflect housing price bubble (deviation from fundamentals) and if burst, can have 
drastic effect on financial system stability and overall health of the economy.

• Housing price in PNG is driven by real GDP,  money supply, housing lending and policy rate in the long 
run. In the short-term, housing prices is influenced by its own lag,  lags of money supply and housing 
lending rate

• Policy Implication 

1. Monetary policy and credit market variables play a significant role in impacting housing prices for PNG.  
Hence, Central bank through its policy and regulatory functions can influence housing prices

2. Aggregate income level and economic growth has critical influence on housing prices.

3. Findings can also assist housing market participants such as buyers, sellers, service providers, state 
agencies and regulators in their decision making processes. 

 Limitation 

a. Housing data availability –need an agency to collect specific housing price and rental data for PNG 
housing market 

b. Study focused on demand-side of housing market, supply-side also contributes largely to elevation of 
housing prices in PNG, e.g. state-owned land, high construction costs and skilled-labor and credit 
restraints for property developers and government-interventions



THANK YOU & QUESTIONS



4. EMPIRICAL RESULTS
• Model Diagnostics---

o R-squared=0.69, about 69% of the variation in housing prices is explained by the model  64% after adjusting for number of variables and sample size

o F-test statistic = 5.75 > critical values of 3.41 (lower bound) and 4.68 (upper bound) at 1%. Reject Ho of no cointegration. 

o T-bounds test statistic = [-5.29] > critical values of [-3.43] and upper bound critical value [-4.79] , estimated lag coefficient of dependent variable is 

statistically significant at 1%. Reject Ho of 𝛼1,𝑖 ≠ 0

• Model Diagnostics---included coefficient/ residual diagnostics and model stability 

o Wald test- => Ho: no joint statistical significance of coefficients : -Since p-val. < 0.05, reject Ho: estimated coefficients are jointly significant 

o Residual autocorrelation test—residuals within standard error bands : no evidence of residual autocorrelation 

o Breusch-Godfrey serial correlation LM test=> Ho: no serial correlation, Since p-val > 0.24, fail to reject Ho, hence : no serial correlation

o Residual normality test- Ho: residuals are normal : Since p-value >0.05, fail to reject Ho, hence : evidence of normal distribution 

o Breusch-Pagan-Godfrey Heteroscedasticity test=> Ho: homoscedasticity, Since p-val > 0.05, fail to reject Ho, residuals are homoscedastic

o Ramsey-regression specification error test (RESET)-Ho: no misspecification error, Since p–val>0.05, fail to reject Ho : no misspecification error

o Model Stability test-CUSUM and CUSUM of squares depict stability of estimated model

• Model diagnostics shows coefficient estimated are unbiased, efficient and consistent. Hence, can be used to derive statistical inference


