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Australia has experienced significant rises in mortgage costs and sharp declines in housing affordability in the last 

few decades, particularly since it implemented a new tax system of Goods and Services Tax (GST) in July 2000. 

Prior research has attempted to examine the influence of the GST on general price levels, but little research effort 

has been directed to investigate the impact of the GST on mortgage costs. Using proprietary data of major building 

societies in Australia for 36 months, this paper examines the changes of mortgage yield spreads in the pre-and 

post-GST periods for building societies. Results suggest that the lenders significantly increased their mortgage 

charges in the post-GST periods. For example, the increase is found to be, on average, 59.0 basis points which are 

much higher than that of banks.  
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Introduction 
Australia has seen significant rises in mortgage costs and sharp declines in housing affordability in the 

past decade, which causes alarming concerns in the society. This period corresponds with the practice of the 
Goods and Services Tax (GST) introduced in July 2000. How to contain and reduce mortgage costs has 
become an important issue for relevant parties in the country1. Mortgage cost plays an important role in 
improving the nation’s economy, quality of living and, in particular, housing affordability. According to the 
Reserve Bank of Australia (RBA), the housing mortgage loans outstanding by June 2010 reached A$1.117 
trillion. Based on the amount, every 10 basis point rise in mortgage interest would lead to an increase of over 
A$1 billion per annum in the borrowers’ cost. An understanding of how the GST has contributed to the rise in 
mortgage costs is, therefore, a significant issue and a prerequisite for the banking regulators and policymakers 
to reach appropriate policy decisions. This paper examines the changes of mortgage yield spreads of 
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Australian building societies2 in the pre-and post-GST periods in an attempt to answer the research question. 
The findings of this research provide insights into mortgage costs and should have significant policy 
implications and wider economic relevance.  

Moreover, the Federal Treasury Secretary, Ken Henry3, recently reviewed the Australian taxation system 
and reported to the Federal Government about the findings. Soon after the Australian Labor Party won the right 
to form the government in the August 2010 election, the business and industry groups started lobbying the 
Federal Government to review and debate about Australian GST in the next tax summit to be held in June 2011, 
in an attempt to lift the GST to 12.5% from the current 10%. In addition, New Zealand has increased its GST to 
15%, effective on 1 October 2010. This research, therefore, is timely prepared and would be a useful reference 
to the tax review and summit as well. In the wake of the recent global financial crisis, the mortgage cost issue 
has attracted a widespread attention. Thus, the findings of this paper may also have international implications 
and significance.  

In a milestone in tax reform since World War II, Australia introduced a new tax system that abolished a 
range of indirect taxes, such as the Wholesale Sales Tax, and replaced them with a GST of 10% of the selling 
price (Maclntyre, 2001)4. The new tax system, which came into effect on 1 July 2000, led to a substantial 
structural change in the Australian economy. Broadly speaking, the Australian GST is similar to the value 
added tax (VAT) operating in the UK, several other European countries, and New Zealand. It applies to most 
forms of economic activities, such as, supplies of goods, services and other things, with exemptions for some 
goods and services (Bolton & Dollery, 2005). The essential policy concept of GST, like VAT, is that of value 
adding. This requires each business to pay GST on the value, it adds to a particular product, and the end cost of 
GST is passed on to the end-consumer. For financial institutions, however, the financial products (e.g., 
mortgage loans) they provide are treated differently from the goods and services of other types of organizations. 
While financial institutions pay GST on the operational supplies they acquire (input GST), no output GST is 
charged on the financial products they provide. Hence, the input GST is not recoverable as input tax credits and 
financial institutions are effectively treated as the end-consumer. This GST cost will need to be absorbed by 
financial institutions first and then be allocated to supplies (e.g., mortgages) they provide by the way of 
increasing the overall charges to their customers. For example, a lender may increase the margins or fees it 
charges to its customers to cover the GST costs (Maclntyre, 2001). In addition, lenders may pass any 
compliance costs of implementing the GST on to their customers.  

Since the introduction of the GST in Australia, studies have been conducted to examine various issues 
pertinent to the GST. Those studies can be broadly classified into two categories. The first category of studies 
attempts to determine the effects of the GST on the price level of goods and services (e.g., Commonwealth 
Treasury, 2000; Australian Competition and Consumer Commission, 2001, 2003; Johnson, Freebairn, & 
Scutella, 1999; Warren, Harding, Robinson, Lambert, & Beer, 1999; Valadkhani & Layton, 2004; Valadkhani, 
2005). The second category estimates compliance costs of the GST (e.g., Commonwealth Treasury, 1998; Ernst 

                                                                 
2 In Australia, building societies are authorized depository institutions, usually operating on a mutual cooperative basis, where the 
depositors are also members of the society. Building societies accept deposits from member households to provide loans and 
residential mortgage financing to other members, and are regulated by Australian Prudential Regulation Authority in the same 
way as are banks. Building societies differ from banks in that they are not publicly-listed companies and so do not have the 
pressure to maximize profits to pay external shareholders. 
3 More information about the review can be found at http://taxreview.treasury.gov.au/Content/Content.aspx?doc=html/home.html. 
4 Maclntyre (2001) provided a comprehensive discussion on the GST, in particular GST for financial institutions in Australia.  
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& Young, 1999; Tran-Nam, 1999, 2000, 2001). In addition, only recently did Huang and Liu (2009) start 
investigating the impact of the GST on banks’ mortgage costs. While the research on price levels only provides 
general information with limited usefulness, the estimated compliance costs of the GST are based on different 
assumptions, using different survey techniques with varying sample sizes and lumping the GST-related and 
normal upgrading computer and system costs together. Consequently, Tran-Nam (2000) concluded that those 
estimates are either baseless or difficult to justify. 

Recently, Liu and Huang (2010) investigated the GST impact on mortgage yield spreads of Australian 
building societies. However, in that study Liu and Huang (2010) used t-test based on quarterly mortgage yield 
data. As a result of the deficiency in the data and the methodology deployed, the findings are less accurate and 
informative. To mitigate this deficiency, we collected the monthly mortgage data of Australian building 
societies over 36 consecutive months from January 1999 to December 2001: 18 months before and 18 months 
after the implementation of the GST on 1 July 2000. We then employ multivariate regressions to test the data of 
both nominal and effective mortgage yield spreads, the latter of which considers all origination and ongoing 
service fees of the lenders. The key findings of this study are that the introduction of the GST in July 2000 has 
contributed to significant rises in mortgage costs charged by building societies in the post-GST periods and the 
magnitude of the rise is much larger than that of Australian banks. 

The rest of this paper is structured as follows. Section 2 discusses data and methodology while section 3 
presents and discusses the results. Conclusions are drawn in section 4.  

Data and Methodology  
The data is mainly collected from the Cannex’s monthly survey of Australian lenders, which publishes 

monthly information on mortgage interest rates, mortgage fees and charges, credit criteria and other data of 
building societies operating in Australia, and from the Statistics of the Reserve Bank of Australia (RBA). The 
time periods selected for the analysis cover 36 consecutive months from January 1999 to December 2001 (that 
is, 18 months before and 18 months after the GST came into effect on 1 July 2000). The selection of the time 
periods is mainly determined by the research question this study addresses, that is, the impact of the 
introduction of the GST on mortgage costs. Hence, inclusion of the even pre-and post-GST periods in the 
analysis would allow comparisons to be made on the mortgage costs before and after the implementation of the 
GST. In addition, during the research period there was no significant market-wide event that could have caused 
abrupt alterations in the Australian mortgage market, which would lead to a more reliable research outcome. 

The data selection results in a total of 611 monthly observations. To make the comparisons between the 
pre-and post-GST periods more valid, only the standard products of residential mortgages, that is, the 
owner-occupied home loans with adjustable interest rates (with which about 80% of Australian home loans are 
originated), are examined. Loans for other purposes are not used.  

We use both the nominal interest rate and the annualized average percentage rate (AAPR)5; the latter 
includes the nominal interest rate and all other fees and charges levied on mortgages, that is, the effective rate. 
The AAPR adopted in this study is computed using the standard calculations required under the Australian 

                                                                 
5 More information is available on CANNEX website www.cannex.com.au. The calculations of the AAPR consider various 
upfront fees (e.g., documentation, valuation and application fees) and ongoing service fees. Other parameters in the AAPR 
incorporate loan amount and maturity into its calculations. 
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Uniform Consumer Credit Code (UCCC)6 and is considered to be a benchmark for comparing mortgage 
products in Australia. When analyzing and comparing mortgage costs, however, we use mortgage yield spreads, 
rather than the interest rates (either the nominal rate or the effective rate). Two types of mortgage yield spreads 
are derived from the nominal and effective rates: the nominal mortgage yield spreads and the effective 
mortgage yield spreads. The nominal yield spreads are the differences between the standard ARMs’ nominal 
rates and the 90-day bank bill rates and the effective yield spreads are the differences between the AAPR rates 
and the 90-day bank bill rates. The 90-day bank bill rates are often used as the benchmark in the banking 
industry that measures relative or margin costs and the data is collected from the RBA’s Statistics. The use of 
yield spreads is a standard approach in measuring mortgage costs as it helps overcome the impact of inflation 
and adjustments of monetary policy over time on the interest rates. This approach is, therefore, often used by 
the RBA, the banking industry, and most mortgage pricing research (e.g., Black, Garbade, & Silber, 1981; 
Kumar & Ralston, 1999; Ambrose, LaCour-Little, & Sanders, 2004; Liu & Skully, 2005, 2008). All the 
variable definitions are presented in Table 1. 

To answer the research questions, we develop two pooled cross-sectional regression models to examine 
the GST effects on mortgage costs using monthly data. The regression analysis is performed on the nominal 
yield spreads (NYSP) and the effective yield spreads (EYSP) separately, resulting in two regression equations 
(1 and 2) as given below (see Table 1 for definitions and predicted signs of the variables). Similar methodology 
can be found in mortgage pricing literature (e.g., Hendershott & Shilling, 1989; Ambrose et al., 2004; Liu & 
Skully, 2005). 
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Table 1 
Definition and Predicted Signs of Variables 

Variable Definition  Building 
society*  

Building 
society* 

Panel A: Dependent variables  Equations 
NYSP Nominal yield spreads NYSP ~ 
 = standard adjustable interest rates over 90-day bill rates   
EYSP Effective yield spreads ~ EYSP 
 = sum of standard adjustable interest rates and    
 all other fees and charges on mortgage over 90-day bill rates   
Panel B: Independent variables 
GST Dummy variable, pre-July 2000 = 0; otherwise = 1 α1 (+) β1 (+) 
MAXLTV90 90% ≥ maximum loan to value ratio ≥ 85% α3 (-) β3 (-) 
MAXLTV85  Maximum loan to value ratio < 85% α4 (-) β4 (-) 
MAXLOAN200 Maximum loans ≥ A$1,000,000 α5 (+) β5 (+) 
    
                                                                 
6 More detailed information about the UCCC can be found at an Australian government website: www.creditcode.gov.au. 
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(Table 1 continued) 

Variable Definition  Building 
society*  

Building 
society* 

Panel B: Independent variables 
MAXLOAN50  Maximum loans < A$500,000 α7 (-) β7 (-) 
MAXNO  No maximum loans required by the lender α8 (+) β8 (+) 

MDFT  Yield differences between AAA- and A- rated corporate bonds  
with a 2-4 year constant maturity, proxing the market condition α9 (-) β9 (-) 

Mon 1 January each year from 1999 to 2001  ξ1 (+) ω1 (+) 
Mon 2 February each year from 1999 to 2001  ξ2 (+) ω2 (+) 
Mon 3 March each year from 1999 to 2001  ξ3 (+) ω3 (+) 
Mon 4 April each year from 1999 to 2001  ξ4 (+) ω4 (+) 
Mon 5 May each year from 1999 to 2001  ξ5 (+) ω5 (+) 
Mon 6 June each year from 1999 to 2001  ξ6 (+) ω6 (+) 
Mon 7 July each year from 1999 to 2001  ξ7 (+) ω7 (+) 
Mon 9 September each year from 1999 to 2001  ξ9 (+) ω9 (+) 
Mon 10 October each year from 1999 to 2001  ξ10 (+) ω10 (+) 
Mon 11 November each year from 1999 to 2001  ξ11 (+) ω11 (+) 
Mon 12 December each year from 1999 to 2001  ξ12 (+) ω12 (+) 
Qut 1  The first quarter each year from 1999 to 2001  ф1 (+) λ1 (+) 
Qut 2 The second quarter each year from 1999 to 2001  ф2 (+) λ2 (+) 
Qut 4 The fourth quarter each from 1999 to 2001  ф4 (+) λ4 (+) 
Panel C: Control variables 
MAXLTV95  Maximum loan to value ratio > 90% α2 β2 
MAXLOAN100  A$1,000,000 > maximum loans ≥ A$500,000 α6 β6 
Mon 8  August each year from 1999 to 2001  ξ8 ω8 
Qut 3 The third quarter each year from 1999 to 2001  ф3 λ3 
Note. * These columns show the regression equations (1 and 2) with coefficients and predicted signs as determinants of the 
respective yield spreads (NYSP and EYSP) of building societies. 

Regression Results and Analysis 
To test the impact of the GST on mortgage costs in a more precise way, we conduct two pooled 

cross-sectional regressions using monthly data. The dependent variable for the regression analysis is the 
monthly yield spreads and the independent variables are the GST as a dummy variable, credit criteria 
(including loan to value ratios and loan size), a market default risk factor and seasonal effect variables (see 
Equations 1 and 2).  

Table 2 presents the regression results on nominal yield spreads (Panel A) and effective yield spreads 
(Panel B) for building societies. The overall models for both nominal and effective yield spreads have achieved 
significant regression results with F-statistics (48.1, p < 0.001) and adjusted R2 (0.57) for nominal yield spreads, 
and F-statistics (38.7, p < 0.001) and adjusted R2 (0.51) for effective yield spreads. 

In this table, we report the pooled cross-sectional regression results in relation to the GST impact on 
building society yield spreads. The regression equation is: 
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Table 2 
Regression Relating Building Society Yield Spreads to GST, Credit Criteria, Seasons and Market Default Risk 

Explanatory variables 
Panel A 

Nominal yield spreads (NYSP) 
Panel B 

Effective yield spreads (EYSP) 
Coefficient t-statistic Coefficient t-statistic 

Intercept  1.407 16.933*** 1.510 17.568*** 
GST 0.668 26.284*** 0.590 22.438*** 
MAXLTV90  (0.094) (2.845)*** (0.141) (4.119) *** 
MAXLTV85  (0.048) (2.598)*** (0.164) (3.323) *** 
MAXLOAN200 0.383 7.071*** 0.391 6.974*** 
MAXLOAN50  0.454 6.676*** 0.462 6.563*** 
MAXNO  0.433 8.527*** 0.472 8.984*** 
MDFT  (0.019) (12.665)*** (0.018) (11.647) *** 

Month effects 
Mon 1  0.445 7.712*** 0.417 6.982*** 
Mon 2 0.524 9.069*** 0.495 8.289*** 
Mon 3 0.479 8.314*** 0.453 7.601*** 
Mon 4 0.486 8.447*** 0.456 7.654*** 
Mon 5 0.197 3.425*** 0.167 2.799*** 
Mon 6 0.294 5.128*** 0.267 4.501*** 
Mon 7 0.134 2.360** 0.133 2.271** 
Mon 9 0.158 2.828*** 0.155 2.674** 
Mon 10 0.178 3.143*** 0.143 2.438** 
Mon 11 0.131 2.314** 0.096 1.630 
Mon 12 0.149 2.647*** 0.117 1.996 

Quarter effects 
Qut 1 0.382 11.058*** 0.356 9.981*** 
Qut 2 0.226 6.575*** 0.198 5.583*** 
Qut 4 0.053 1.604 0.020 0.590 

No. of observations 638 638 
Adjusted R-square  0.571 0.516 
F-statistic 48.126 38.712 
p-value  0.000 0.000 

Notes. ***, **denote the 1% and 5% levels of significance, respectively. The value in parentheses is negative. 
 

The results for building societies (Table 2) show that, after controlling other variables, the GST alone 
increased the nominal and effective yield spreads by 66.8 and 59.0 basis points, respectively (both significant at 
p < 0.01), indicating that the GST contributed significantly to the rise in mortgage costs in the periods 
examined. Similar to the t-test results, these increases are much higher than those of banks (see Huang & Liu, 
2009). This finding is generally consistent with prior research on the significance of the impact of the GST on 
price levels (e.g., Johnson et al., 1999; Tran-Nam, 2000, 2001) and specifically consistent with the study on 
banks (Huang & Liu, 2009).  

With respect to loan size as a measure of credit risk, positive correlations are found for both nominal and 
effective yield spreads, as predicted. When controlling MAXLOAN100 (A$1,000,000 > maximum loans ≥ 
A$500,000), larger loans MAXLOAN200 (maximum loans ≥ A$1,000,000) and MAXNO (no maximum loans 
required by the lender), as perceived to have higher credit risks, show higher yield spreads (with positive 
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coefficients), all significant at p < 0.01. These are consistent with the predicted signs in Table 1. However, 
contrary to the predicted sign, smaller loans MAXLOAN50 (maximum loans < A$500,000) also have higher 
yield spreads (with positive coefficients). This result can perhaps be explained by the fact that Australian 
building societies may not have the economics of scale for too small size of loans in the lending market (Liu & 
Skully, 2005). The results for the loan to value variable as another measure of credit risk show that, when 
controlling the MAXLTV 95 group (maximum LTV > 90%), both MAXLTV 90 (90% ≥ maximum LTV ≥ 
85%) and MAXLTV 85 (maximum LTV < 85%) have lower yield spreads (with negative coefficients), again 
consistent to the predicted sign in Table 1. The results on credit risk variables for building societies are similar 
to those for banks that consistently follow the predicted signs (see Huang & Liu, 2009). In addition, the market 
default risk variable (MDFT) and seasonal effects (either monthly or quarterly) are all significant for both 
nominal and effective yield spreads, which are consistent with prior research examining the relations between 
lending criteria and mortgage yield spreads (e.g., Hendershott & Shilling, 1989; Ambrose et al., 2004; Liu & 
Skully, 2005). Compared to Liu and Huang’s (2010) results using t-test based on quarterly data, this study, 
using pooled cross-sectional regression to test monthly data, found more significant impact of the GST on the 
mortgage yield spreads of building societies. 

Conclusions 
Using the monthly mortgage data of building societies in Australia covering 36 months from January 1999 

to December 2001, this study analyzes the monthly changes of mortgage yield spreads for the research period. 
The results of this study show that the introduction of the GST in July 2000 has had a significant impact on 
mortgage yield spreads and has contributed to the substantial rise in mortgage costs charged by building societies 
in the post-GST periods. This finding is consistent with that of Huang and Liu (1999) for bank lenders. 

As in the new tax system no output GST is charged on mortgage loan interest, financial institutions need 
to recover the input GST they pay through increasing the overall charges to their loan customers. It is possible 
that financial institutions may take the opportunity of implementing the GST to increase the mortgage yield 
spreads beyond their GST costs. This study also provides the evidence of such pricing behavior of Australian 
building societies. 

The mortgage burdens on Australian borrowers have risen substantially and the housing affordability has 
declined sharply in the past decade. The findings of this study should have important financial, economic and 
policy implications for regulators and policymakers in the banking industry in their contemplation of the proper 
regulations and policies to control and curb mortgage costs. For the borrowers, the evidence suggests that 
lenders have passed the GST costs of multi billion dollars on to them each year. For example, for 2001 alone, 
based on the mortgage balance of A$353 billion at the end of June 2001, the mortgage cost could be increased 
by A$2.08 billion (A$353b × 0.59%). For policymakers, in the wake of the current global financial crisis and in 
consideration of Australian housing affordability problem, and to help reduce the cost for the lender and 
borrower, the GST input credit for lenders should be reconsidered. 
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