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Chapter  3

MEASURING THE EFFECTIVENESS OF 
MACROPRUDENTIAL POLICIES –

THE MALAYSIAN EXPERIENCE
By

Ashraf Rauf 1

1. Introduction

The term macroprudential became increasingly common in the aftermath of the 2008 financial 
crisis (Chart 1), as it became clear that traditional monetary policy was insufficient to maintain 
financial stability. However, research related to macroprudential policy, although on an increasing 
trend, has remained relatively small (Galatti and Moessner, 2011).

Chart 1:
Popularity of ‘Macroprudential’ Term on Google Search

Source: Google Trends.

Despite the lack of clear evidence of the effectiveness of macroprudential policies, the use of 
macroprudential polices by central banks around the world has generally increased (Cerutti et al., 
2017). In particular, housing-related macroprudential policies have been used more extensively in 
Asia (Zhang and Zoli, 2016). Similarly, in Malaysia, various macroprudential policies have been 
implemented since 2009, after the objective of safeguarding financial stability was legislated in the 
Central Bank of Malaysia Act 2009.
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The contribution of this paper would be to examine the effectiveness of the measures that were 
implemented. Specifically, this paper aims to answer the question: what is the effect of the housing-
related macroprudential policies on the growth of housing loans? The rest of the paper is structured 
as follows. Section 2 will give a brief overview of the literature on effectiveness of macroprudential 
policies. Section 3 will outline the Malaysian context which led to the implementation of the policies. 
Section 4 will describe the empirical model and the data used. Section 5 discusses the results. Section 
6 concludes.

2. Literature Review

There is an increasing strand of literature regarding the effectiveness of macroprudential 
measures in the housing market. This partly reflects the fact that the housing market was a key source 
of vulnerability during the recent financial crisis. It also reflects an environment of rising house prices 
and increasing housing loan growth that is faced by many countries. 

The general aim of macroprudential policies in the housing market would be to reduce excessive 
household leverage and dampen house price cycles (Eerola, 2017). Kuttner and Shim (2016) classified 
the tools available for housing-related macroprudential measures based on their transmission 
mechanisms. Firstly, policies that operate by limiting banks’ supply of credit. Policies in this category 
include credit growth restrictions, limits on the exposure to the sector and risk weights applicable on 
housing loans. Secondly, policies that are targeted at lowering the demand for housing credit. The two 
main policies in this category would be the loan-to-value (LTV) ratio and the debt-service-to-income 
(DSTI) ratio. Thirdly, policies that affect the cost of homeownership, which includes housing-related 
tax policies.

Using a fixed-effects panel regression, Kuttner and Shim (2016) found that reducing the 
maximum DSTI ratio and increasing housing-related taxes have a significant dampening effect on 
housing credit growth of about 4-6 percentage points and 3-4 percentage points respectively. Schularick 
and Shim (2016) applied local projection methods and similarly found that macroprudential policies 
appear to cause a moderation in credit growth, although the magnitude is smaller. Cerutti et al. (2017) 
constructed an aggregate macroprudential index and found some evidence of a negative relationship 
between the macroprudential index and credit growth.

This paper contributes to the literature by highlighting the Malaysian experience in 
macroprudential policy and examining its effectiveness in reducing credit growth.

3. Malaysian Experience

3.1 Setting the Stage

Initial signs of potential risks to financial stability emerged when the Malaysian House Price 
Index (MHPI) increased substantially since the fourth quarter of 2009 (Chart 2). The annual growth 
of the MHPI accelerated to 6.2% in the second quarter of 2010, from an average of 3.4% for the 
period of 2000-2009. However, the higher growth rates were observed mainly in the key employment 
centers such as the Kuala Lumpur, Selangor and Johor (Table 1).
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Chart 2: Malaysian House Price Index 
(MHPI) Table 1: MHPI by States

Annual 
growth (%) Overall KL Selangor Johor

1995-96 
average 15.7 20.6 11.5 11.1

2000-09 
average 3.4 4.7 2.8 0.8

2009 1.5 -2.5 -0.9 5.5

2010 6.7 12.2 9.0 2.7

4Q 2010 8.0 7.1 13.0 4.4

Source: National Property Information Centre (NAPIC).

At the same time, household debt also grew at an accelerated pace to 12.1% year-on-year as 
at end-June 2010, relative to the lower compounded annual growth rate (CAGR) of 9% between 
January 2009 and December 2009. The increase in household debt was mainly driven by increase in 
borrowings for the purchase of residential properties (i.e., housing loans), which accounts for 35% 
of total household debt. This is mainly due to the ease in obtaining house financing, as financial 
institutions were offering housing loans at highly competitive financing rates and low initial investment 
costs. (e.g., zero repayment during the construction period of the sold property).2 These loans could 
also have a loan-to-value (LTV) ratio of up to 100% and financing tenure of up to 45 years. 

Notwithstanding the increase in household debt, the overall debt repayment capacity of 
households was still sustained, given the decline in household impaired and delinquent loans. 
Households also still maintained strong financial asset buffers at the aggregate level, which stood at 
more than twice the level of household debt.

A closer look at the housing loans revealed that the increase in borrowings were mainly driven 
by households with multiple outstanding housing loans. This suggested that the increase in housing 
loans as well as house prices were driven by speculative behavior of residential property investors.3 
These borrowers also exhibited lower debt repayment capacity, as evidenced by the higher number of 
delinquent loans. Apart from that, housing loans with an LTV ratio of 90% and above also exhibited 
higher number of delinquent loans.

2. Malaysian residential developers mostly practice the “sell-then-build” approach, where the buyer typically receives 
the completed house a few years after purchase. It is common for the buyer to obtain a housing loan which only 
requires interest payments during the construction period, with the repayment of the principle happening after the 
completion of the house.

3. Property ownership or investment is usually viewed as an important financial goal for Malaysians, as properties act 
as a form of financial security for retirement, preparation for marriage, or investment to finance higher education. 
However, Bank Negara Malaysia opines that multiple housing loans per borrower may reflect speculative behavior.
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3.2 Policy Implementation

Bank Negara Malaysia’s policy formulation process took into account five key considerations: 
i) curtailing credit-fueled speculative investments in residential property; ii) preventing excessive 
increase in house prices that is not supported by fundamentals; iii) nudging banks to practice responsible 
financing and marketing; iv) allowing continued access to financing for first-time house buyers; and, 
v) minimizing any over-correction in the property market (A. Rani and Lau, forthcoming).

Based on the surveillance indicators, supervisory assessments, and the above considerations, 
Bank Negara Malaysia (BNM) decided to impose a 70% limit on the LTV ratio for the third and above 
outstanding housing loans per individual. The policy was arrived at after considering the possible 
unintended consequences of alternative measures (A. Rani and Lau, forthcoming):

•	 A broad-based LTV ratio limit was not introduced in order to avoid affecting first-time house 
buyers and non-speculators. The measure was deliberately targeted to borrowers with three or 
more outstanding housing loans due to the relatively higher delinquencies.

•	 No geographical or price-based were applied despite that higher growth being concentrated 
in key employment areas. This is because of the anticipated challenges in implementation and 
enforcement due to potential circumvention.

•	 The limit was applicable to institutions under the regulatory purview of the BNM. These include 
banks, development financial institutions (DFIs) and insurance companies, accounting for more 
than 90% of total outstanding housing loans. The possibility of a shift in source of financing to 
non-bank financial institutions was assessed to be limited as these institutions prefer to focus on 
other segments of household financing.

Due to the targeted nature of macroprudential policies and the potential distributional impact on 
the economy, BNM has put in place a robust institutional and accountable governance framework to 
effectively carry out its financial stability functions (see Appendix A for details).

4. Empirical Approach and Data

This paper employs a fixed effects panel regression model, which is widely used based on 
literature. This model allows the elimination of all unobserved, time-constant factors that may affect 
the dependent variable, which causes the coefficients estimated to be biased (Wooldridge, 2012). In 
the context of this paper, using a fixed effects model eliminates any unobserved bank heterogeneity 
that may affect housing loan growth. A concern from the use of this model is the bias that might arise 
with the inclusion of a lagged dependent variable. However, given the relatively long time series of 
the data used in this paper, the size of any resultant bias will be small (Kuttner and Shim, 2016).

4.1 Methodology

 (1)

Equation 1 shows the base regression model, estimated using fixed-effects estimation. The 
dependent variable is the annual growth of housing loans for bank i in month t.  is a vector of 
macroeconomic controls. This includes the inflation rate; the overnight policy rate as a proxy for the 
monetary policy stance; the coincident index to capture the current state of the economy; and the 
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housing loans-to-GDP gap as a proxy for the state of the housing cycle and the degree of systemic 
risk associated with it (Kuttner and Shim, 2016).   is a vector of bank-specific characteristics, 
consisting of banks’ capital ratio, liquidity ratio and funding structure. All controls are lagged one 
period to avoid potential endogeneity issues. 

The main independent variable of interest is , which is the overall macroprudential 
policy index. Following Cerutti et al. (2017), the index is constructed such that it increases by 1 if 
a housing-related measure is taken in the particular month. In theory, the index will also decline 
by 1 if a housing-related measure is loosened in the particular month. However, the Malaysian 
authorities did not loosen any measure during the period of estimation, hence the index is an 
increasing function. The coefficient    can be interpreted as the percentage point change in the 
growth of housing loans due to an additional housing-related measure being implemented.

The paper also attempts to measure the effectiveness of the measures based on their transmission 
mechanisms. Kuttner and Shim (2016) identified three main classifications based on their transmission 
mechanisms: i) policies that limit banks’ supply of credit; ii) policies aimed at demand for housing 
credit; and iii) policies that affect the cost of homeownership. This gives the following equation:

 (2)

Aiyar et al. (2016) found that the response of loan supply towards policies may vary depending 
on the size of the bank. Hence, this paper also investigates whether there are any differences in the 
effectiveness of measures based on the size of banks. This is done by running the regressions of 
equations 1 and 2 separately for large banks and small banks.

4.2 Data and Descriptive Statistics

The monthly data for housing loans is from the Malaysian central bank’s internal database and 
is defined as loans taken for the purpose of purchasing residential properties. The median annual 
growth for housing loans over the period of interest is 6.0%, but the mean annual growth is 28.3%. 
This suggests that there are certain periods that housing loan growth may have been excessive. By 
winsorizing the data at 5%, the overall median and average annual growth of housing loans are 4.9% 
and 5.2%, respectively.

The size of a bank is measured by a dummy variable that takes the value of 1 (i.e., a large bank) 
if the bank’s time-average of total assets is in the top 15%.  This is because a model that involves 
the bank size variable entering linearly may not capture behavioral differences very well (Aiyar et 
al., 2016). By differentiating large and small banks, data shows that the excessive loan growth are 
associated with smaller banks.

The data for inflation rate and coincident index are obtained from the Department of Statistics 
Malaysia (DOSM). The overnight policy rate is obtained from the Central Bank of Malaysia’s website. 
The housing loans-to-GDP gap is estimated using a one-sided HP filter. Bank-specific characteristics 
are obtained from the central bank’s internal database. The overall panel dataset consists of 60 banks 
for the period 2006-20174. Table 2 shows the detailed summary statistics of all the variables used.

4. Number of banks may vary due to bank mergers, ceased operations or new operations.
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The measures that were included in the macroprudential index were based on the database 
compiled by Shim et al. (2014) and updated to the latest position. Table 3 shows the list of housing-
related measures that were considered in the construction of the index.

Table 2: Summary Statistics

Variables Observations Mean SD Min Max

Housing Loans Growth 5,793                 28.33 361.32 -100 2,5088.05

Inflation Rate 8,400 2.60      1.68  -2.44 8.51

Overnight Policy Rate 8,400                         3.03 0.42 2 3.5

Housing Loans to GDP Gap 8,400               0.47 0.85 -1.47 3.15

∆ Coincident Index 8,400                      2.27 3.67 -12.7 9.3

Banks’ Capital Ratio 7,512                 13.84 12.23 -0.29 100

Banks’ Liquidity Ratio 6,939           4.88 7.51 -0.07 97.93

Banks’ Funding Structure 6,931                     71.83 24.12 0 99.70

Table 3: List of Macroprudential Measures

Limit Banks’ Supply of Credit Limit Housing Credit Demand Affects Cost of Homeownership

February 2011
Increase risk weights for housing 
loans with LTV ratio > 90%

November 2010
Maximum 70% LTV ratio limit 
on third and above outstanding 
housing loans for individuals

January 2010
Real Property Gains Tax 
(RPGT) is reintroduced

July 2013
Limits maximum tenure of 
housing loans to 35 years

December 2011
Maximum 60% LTV ratio limit 
on all outstanding housing loans 
for non-individuals

January 2012
Increase in RPGT

November 2013
Prohibit financial institutions 
from financing new development 
projects and end-purchases of 
properties with elements of 
interest capitalisation schemes

January 2013
Increase in RPGT

December 2015
Banks are required to hold 
minimum collective impairment 
provisions and regulatory reserves 
of 1.2% of total outstanding loans, 
net of individual impairment 
provisions

November 2013
Developers are prohibited from 
implementing projects that have 
Developer Interest Bearing 
Scheme features

January 2014
Increase in RPGT
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5. Empirical Results

5.1 Main Regression Results

The results of the various specifications of the model that were estimated is shown in Table 4. 
The raw regression of the overall macroprudential index on the growth of housing loans is shown 
in column (1), indicating a negative relationship between the overall macroprudential index and 
housing loan growth. Adding more controls decreases the magnitude of the coefficient by around 
two percentage points, demonstrating that some of the decline in housing loan growth is attributable 
to other factors. However, the coefficient on the overall macroprudential index remains negative and 
statistically significant across all specifications, providing some evidence that the macroprudential 
measures were effective in slowing down housing loan growth. Based on the full set of regressors, 
an additional macroprudential measure is associated with a decline of housing loan growth of three 
percentage points

Table 4: Main Results Using Overall Macroprudential Index

Dependent Variable: 
Housing Loan Growth (1) (2) (3) (4)

Macropru Index
 t-1

-4.9259***
(1.2215)

-2.6722***
(0.4425)

-2.9579***
(0.5165)

-3.0000***
(0.5275)

Housing Loan Growth
t-1

–
0.1288***
(0.0047)

0.1275***
(0.0047)

0.1273***
(0.0047)

Inflation Rate
 t-1

– –
-0.5817
(1.3428)

-0.6184
(1.3438)

Overnight Policy Rate
 t-1

– –
27.2998***

(6.1358)
27.5012***

(6.1752)

Housing Loans to GDP Gap
 t-1

– –
5.7872*
(3.4547)

5.6177
(3.4621)

Coincident Index
 t-1

– –
-0.1989
(0.5172)

-0.1845
(0.5174)

Bank Capital Ratio
 t-1

– – –
-0.1657
(0.3910)

Bank Liquidity Ratio
 t-1

– – –
-0.6378*
(0.3744)

Bank Funding Structure
 t-1

– – –
-0.0743
(0.1476)

R2 0.0015 0.1375 0.1391 0.1408

No. of Observations 5,793 5,730 5,730 5,728

 Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%
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Nevertheless, the effectiveness of macroprudential policies may differ based on the transmission 
mechanisms that they are presumed to operate. Table 5 shows the results of the different specifications 
of the model estimated, with the three macroprudential indices differing in terms of their transmission 
channel. Measures that are aimed at the demand and supply of housing credit have negative 
coefficients in all regressions, although the coefficients become statistically significant only after the 
inclusion of additional controls. It is notable that the coefficient on measures that increases the cost of 
homeownership is statistically insignificant, and in fact positive throughout, contrary to the findings 
of Kuttner and Shim (2016). This suggests that housing credit-related measures are more effective in 
slowing down loan growth than fiscal measures.  A possible explanation could be given that fiscal-
related measures are announced a few months earlier before the implementation, the decline in loan 
growth would be apparent in the immediate month after the announcement was made. 

Table 5: Main Results by Type of Macroprudential Measure

Dependent Variable: 
Housing Loan Growth (1) (2) (3) (4)

Macropru Index_1
 t-1

-8.9351
(11.2903)

-10.3681**
(4.0575)

-10.2346**
(4.6984)

-10.1513**
(4.7156)

Macropru Index_2
 t-1

-13.6846
(12.1526)

-6.6030
(4.3662)

-9.4429**
(4.5570)

-9.1385**
(4.5773)

Macropru Index_3
 t-1

0.86636
(9.2526)

3.6444
(3.3235)

3.8206
(3.6530)

3.5293
(3.6592)

Housing Loan Growth
t-1

– Yes Yes Yes

Macroeconomic Controls – – Yes Yes

Banks’ Characteristic Controls – – – Yes

R2 0.0016 0.1383 0.1396 0.1411

No. of Observations 5,793 5,730 5,730 5,728

   Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%
  ‘Yes’ indicates inclusion of the respective controls in the regressions.
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5.2 Differentiating by Bank Size

By estimating the regression separately for large and small banks, the results show that the 
coefficient on the overall macroprudential index remains negative for all specifications (Table 6). 
Interestingly, the size of the coefficients is larger in magnitude and statistically significant for the 
smaller banks. Based on the full set of regressors, an additional macroprudential measure is associated 
with a decline in housing loan growth of 3.9 percentage points. As noted earlier, excessive loan 
growth5 is associated with smaller banks. Therefore, this provides evidence that to the extent that one 
of the objectives of macroprudential policies is to curb excessive housing loan growth, the measures 
implemented have been effective.

Table 6: Results Differentiated by
Bank Size, Using Overall Macroprudential Index

Small Banks (1) (2) (3) (4)

Macropru Index
 t-1

-6.2372***
(1.5407)

-3.3791***
(0.5586)

-3.8009***
(0.6531)

-3.9044***
(0.6687)

Housing Loan Growth
t-1

– Yes Yes Yes

Macroeconomic Controls – – Yes Yes

Banks’ Characteristic Controls – – – Yes

R2 0.019 0.1369 0.1390 0.1399

No. of Observations 4,641 4,587 4,587 4,585

Large Banks (1) (2) (3) (4)

Macropru Index
 t-1

-0.1617**
(0.0698)

-0.0125
(0.0220)

-0.0022
(0.0256)

-0.0494
(0.0336)

Housing Loan Growth
t-1

– Yes Yes Yes

Macroeconomic Controls – – Yes Yes

Banks’ Characteristic Controls – – – Yes

R2 0.0037 0.9222 0.9226 0.9195

No. of Observations 1,152 1,143 1,143 1,143

Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%
‘Yes’ indicates inclusion of the respective controls in the regression.

5. Defined as the top 5% of loan growth values in the data.
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Using the indexes differentiated based on the policies’ transmission mechanism further supports 
the analysis above. The coefficients on housing-credit related measures remain negative throughout 
for small banks and are statistically significant after the inclusion of controls (Table 7). The results 
provide further evidence of the effectives of macroprudential policies in curbing excessive growth of 
housing loans.

Table 7: Results Differentiated by
Bank Size, Using Macroprudential Index by Type

Small Banks (1) (2) (3) (4)

Macropru Index_1
 t-1

-10.6213
(14.0447)

-12.5569**
(5.0466)

-12.4596**
(5.8422)

-12.3871**
(5.8629)

Macropru Index_2
 t-1

-18.6624
(15.1880)

-9.4875*
(5.4551)

-13.5139**
(5.6991)

-13.1080**
(5.7398)

Macropru Index_3
 t-1

1.3238
(11.5190)

4.8419
(4.1364)

5.1488
(4.5447)

4.6718
(4.5569)

Housing Loan Growth
t-1

– Yes Yes Yes

Macroeconomic Controls – – Yes Yes

Banks’ Characteristic Controls – – – Yes

R2 0.0021 0.1379 0.1396 0.1402

No. of Observations 4,641 4,587 4,587 4,585

Large Banks (1) (2) (3) (4)

Macropru Index_1
 t-1

-0.6792
(0.6672)

0.0026
(0.2133)

0.1000
(0.2467)

-0.0453
(0.2530)

Macropru Index_2
 t-1

4.9295***
(0.7048)

0.0021
(0.2308)

0.1568
(0.2395)

0.3025
(0.2471)

Macropru Index_3
 t-1

-2.5225***
(0.5451)

-0.0411
(0.1760)

-0.1420
(0.1934)

-0.2521
(0.1982)

Housing Loan Growth
t-1

– Yes Yes Yes

Macroeconomic Controls – – Yes Yes

Banks’ Characteristic Controls – – – Yes

R2 0.0373 0.9221 0.9226 0.9186

No. of Observations 1,152 1,143 1,143 1,143

Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%
‘Yes’ indicates inclusion of the respective controls in the regressions.
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5.3 Extensions and Robustness

As a supplementary analysis, all of the regressions above were repeated using housing loan 
growth data winsorized at the upper 5% level. The intuition behind this analysis was that to the extent 
the measures implemented were to curb excessive housing credit growth, the results would indicate 
that the measures would not have any significant impact. Table 8 shows the values of the coefficient 
of interest for each of the model, with the full set of regressors.

Table 8: Results Using Upper 5% Winsorized Data

All Banks
By Bank Size

Small Large

Overall Macropru Index
 t-1

-0.0171
(0.0221)

-0.0264
(0.0276)

-0.0494
(0.0336)

By transmission mechanism:

Macropru Index_1
 t-1

-0.0781
(0.1978)

-0.1231
(0.2412)

-0.0453
(0.2530)

Macropru Index_2
 t-1

0.3331*
(0.1937)

0.3986*
(0.2384)

0.3025
(0.2471)

Macropru Index_3
 t-1

-0.1535
(0.1538)

-0.1775
(0.1880)

-0.2521
(0.1982)

Standard errors are in parentheses. *** Significant at 1% ** Significant at 5% * Significant at 10%

As expected, the coefficients are considerably smaller and mostly statistically insignificant, 
providing further support that the measures implemented were targeted and effective in curbing 
excessive credit growth.

6. Conclusion

This paper attempts to answer the question of whether the macroprudential measures 
implemented in Malaysia were effective. Using fixed effects estimation, the results of this paper 
showed that an additional macroprudential measure is associated with a decline in credit growth of 
three percentage points. Separating the measures based on their transmission mechanisms revealed 
that measures affecting credit supply and demand are more effective than fiscal measures that affects 
the cost of homeownership. The estimated effects are more significant for smaller banks, which are 
argued to experience excessive credit growth relative to larger banks.

Therefore, the results in this paper suggest that the macroprudential measures implemented in 
Malaysia has been effective, particularly in curbing excessive credit growth. An assumption in this 
paper is that the effect is homogeneous across house prices and regions. An extension of this paper 
would be to investigate whether there exists a differential impact across house prices and regions, 
which may implications on housing affordability.
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Appendix

A. Central Bank of Malaysia’s Financial Stability Governance Framework

The Central Bank of Malaysia (Bank Negara Malaysia) discharges its financial stability mandate 
mainly through two internal committees: i) the Financial Stability Committee; and ii) the Joint Policy 
Committee (Diagram 1). The Bank also chairs an inter-agency forum called the Financial Stability 
Executive Committee.

Diagram 1: BNM’s Financial Stability Governance Framework

Financial Stability Committee (FSC)

The FSC is chaired by the Governor and includes all Deputy Governors and specific Assistant 
Governors in charge of financial regulations, supervision, development and markets. Serving as a 
high-level forum within the Bank, the FSC is responsible for discussing risks to financial stability and 
deliberate on potential policy measures to mitigate vulnerabilities.

Joint Policy Committee (JPC)

Given the interdependence between monetary and financial stability, the JPC was established to 
deliberate and decide on macroprudential policies that have broader implications on the economy, and 
to facilitate effective coordination between monetary policies and macroprudential policies. Members 
of the JPC includes members in both the FSC and Monetary Policy Committee (MPC), which allows 
for robust discussions on policy trade-offs and the interactions between the policies.
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Financial Stability Executive Committee (FSEC)

In instances where the Bank intends to issue measures on entities that are not regulated by the 
Bank, or involve public funds, the Central Bank of Malaysia’s Act 2009 provides that such decisions 
are taken by the FSEC. The committee comprises of only two representatives from the Bank: the 
Governor and a Deputy Governor. Other members of the committee include the Secretary General to 
the Treasury, the Chief Executive Officer of the Malaysia Deposit Insurance Corporation, Chairman 
of the Securities Commission Malaysia, and selected independent technical experts. The minority of 
BNM representation is deliberate to reinforce the element of oversight.




