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RBNZ Official Cash Rate Analysis - Finding neutral

 The OCR remains on hold at 2.5% but is expected to rise over 2010 as the recovery takes hold.  

 A variety of dynamics influence our thoughts on the level of the neutral OCR over the coming years.  

 We estimate the neutral OCR to be 5%, around 1.25% lower than our pre-financial crisis estimates. 

Introduction 

There has been much interest in the markets over by how much the RBNZ will need to increase the OCR once it 
commences its tightening cycle.  In order to find out the degree of tightening required, we need to know what the neutral 
Official Cash Rate (OCR) is i.e. the level at which the OCR is neither spurring on the economy nor holding it back.  This note 
assesses what the neutral level is and the impact recent changes in liquidity conditions have had on this level of the neutral 
cash rate. 

Our analysis indicates the neutral OCR is around 5%, roughly 1.25% lower than our expectations before the financial crisis.  
This lower neutral cash rate largely reflects the change in liquidity conditions in recent years, and is the new level for the 
policy rate that would produce market rates equivalent to the pre-crisis level of neutral.  However, it is important to note 
that this lower level of neutral accounts only for the likely shift in bank funding costs.  It does not take into account any 
potential changes in appetite for borrowing or lending.  Given that households are presently being far more cautious about 
debt, the ‘true’ level of neutral could be even lower than our estimate. 

The RBNZ has indicated in recent policy statements that monetary policy is continuing to provide stimulus to the economy.  
This followed a substantial amount of easing in monetary policy since mid-2008, with 575 basis points of decreases in the 
OCR.  The amount and persistence of this stimulus is determined by how far below the neutral level of interest rates the 
current level of interest rates are and for how long.  Having a better idea of the likely neutral level for the OCR will help 
guide the RBNZ’s decision-making as it starts to move interest rates higher with the objective of withdrawing all (or most of) 
the stimulus put in place in response to the Global Financial Crisis. 
 

 

Mechanics of estimation 

Finding neutral on a motorcycle is challenging 
enough, but far more difficult for interest rates 
as neutral is not directly observable.  It must be 
inferred from the interest rates that we can 
observe. 

Our estimate of a neutral interest rate is 
decomposed into an estimate of the neutral real 
interest rate (NRR), expected inflation, and the 
spread between banks’ funding costs and the 
OCR.  The first two components give us an 
estimate of neutral market interest rates, from 
which we take out the spread between the 
banks’ funding costs and the OCR.  This 
approach allows for the change in the funding 
spread that has occurred as a result of the 
financial crisis.  We discuss the change in this 
funding later. 
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 We start off by estimating real interest rates.  
Doing so means that the influence different 
inflation rates could have over time is stripped 
out.  Part of the interest rate we pay or receive 
in day-to-day life is compensation for the loss 
of purchasing power that inflation causes, so 
periods of high inflation (e.g. the 1980s) also 
had high nominal interest rates. 

The NRR is the real interest rate at which 
monetary policy is neither expansionary nor 
contractionary.  While the NRR is not directly 
observable, it can be inferred by looking at the 
behaviour of inflation and economic growth in 
response to monetary policy.  Time lags mean it 
is often difficult to ascertain the 
appropriateness of the current level of monetary 
policy. 

The RBNZ uses the NRR as a guide as to 
whether the current level of interest rates is 
expansionary or contractionary.   

 

 

 It is important to note that the NRR is not a target at which to set interest rates, as this would 
depend on the strength and persistence of inflation pressures, and the emphasis the central bank 
places on minimising volatility in output relative to the volatility of the real NZ dollar. 

Estimating the Neutral Real Rate 

Using annual inflation and inflation expectations, 90-day nominal rate and 10-year nominal bond 
yields we obtain eight historical estimates.  These estimates fall into two broad categories.  The 
first is a simply calculated real short-term interest rate.  The second is that same short-term 
interest rate, but adjusted with the interest rate gap (90-day to 10-year) for NZ.  The latter method 
is intended to adjust the short-term rate for information on expected inflation implicit in long-term 
rates.   

We then also apply the same methods to data for the US and Australia, and then add on the 10-
year bond premium NZ has over these countries to obtain alternative estimates for NZ (details on 
the mechanics of all these calculations are in the Appendix). 

The real rate is the key rate of interest as it allows us to take into account different rates of inflation 
over time separately – during periods of high inflation nominal rates will rise to compensate for the 
higher inflation.  Inflation was relatively low over the period of analysis 1992-2009, although it 
should be noted that the inflation target was amended twice over this period.   

We take an average of each of these eight measures over the period 1992-2009 to obtain our 
range of estimates for the NRR. Given this period incorporates two full business cycles we 
consider taking an average over this period appropriate for our analysis.  This method of 
estimation involves some key assumptions: 1) there has been no strong trend in inflation over this 
period, and inflation expectations are stable; 2) mean-reversion occurs in the term premium as 
represented in the 90-day to 10-year interest rate gap, and; 3) there has been no trend in the 
neutral cash rate over this period.   
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Table 1 

 
 

 As Table 1 shows, these estimates of the neutral real rate range from 2.5 to 4.6 percent.  However, 
we have discounted the low estimates obtained with the US data.  These estimates seem far too 
low for NZ and appear to be affected by the period of unusually low US bond yields after the 
dot.com bust period and the subsequent buying of US bonds by Asian investors (referred to as the 
‘savings glut’).   

Excluding the US-based estimates gives us a range of 3.3 to 4.6 percent.   An average of these 
remaining six measures (four based on NZ data and two on Australian data, so that a greater 
weight is placed on the NZ data-based measures) yields an estimate of the neutral real rate of 4.1 
percent applicable over 1992-2009. 

We can obtain a nominal estimate of the neutral cash rate by adding an inflation component back 
to our real estimates.  Conveniently, the average of annual CPI inflation, 2 year-ahead inflation 
expectations and annual GDP deflator are all 2.2 percent, slightly higher than the middle of the 
Reserve Bank’s target band of 2 percent.  We assume the trend annual inflation rate will be 2.2 
percent in the future i.e. no change from the past.  Adding this inflation measure to our estimates 
of the real neutral rate gives us estimates of the nominal neutral market rate, which range from 5.5 
to 6.8 percent, with the average of these being 6.3 percent.  This is close to the average OCR of 
6.0 percent since its introduction in March 1999. 

 

 

Financial crisis impact on neutral 
cash rate 

The change in credit conditions that resulted 
from the financial crisis since late 2007 saw an 
increase in funding costs, as illustrated in the 
chart titled Indicator of Short Term Funding 
Costs.  As the credit crisis unfolded, the cost to 
banks of raising wholesale funds from offshore 
increased substantially, particularly in USD 
terms.   This largely reflected heightened risk 
aversion, with investors demanding higher risk 
premiums to lend to banks and other 
borrowers.  The financial crisis highlighted the 
vulnerability of local banks’ funding to global 
financial market stress, given the high 
proportion of funds raised offshore to fulfil 
domestic borrowing demand.  In response, 
banks began increasing their retail deposit 
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bases.  During the peak periods of strain during 
the crisis, offshore markets were not 
functioning, putting strain on local funding 
sources such as bank bills and retail deposits.  
Bank bill yields spiked higher, although not to 
the extent seen offshore. 

The demand for local deposits led to a lift in the 
deposit rates offered and hence a sharp 
increase in banks’ retail funding costs relative to 
short-term wholesale interest rates.  The lift 
reflects the limited amount of domestic 
deposits in light of the spike in demand.   

Changes have now occurred more formally in 
the form of the RBNZ’s prudential liquidity 
policy, which, from April 2010, sets a minimum 
threshold for the overall proportion of funding 
from non-wholesale sources (which includes 
retail deposits) and long-term wholesale 
funding.   

The above funding sources are more secure 
than short-term wholesale funding, which tends 
to be ‘hot money’.   The phasing in of the 
RBNZ’s liquidity policy over the next two years 
is likely to keep upward pressure on rates 
offered in the retail deposit market.   

The benefit of the policy is that over the longer 
term it sets a cap on banks’ reliance on short-
term wholesale funding, thus enhancing the 
stability of the NZ financial system.  However, 
by capping use of relatively cheap short-term 
wholesale funding, the policy steers banks to 
use greater amounts of more expensive long-
term wholesale and retail funds.  

Retail deposit rates are now very high 
compared with the current OCR and the 90-day 
bank bill rate.   Prior to the financial crisis, retail 
deposit rates were generally slightly lower than 
the OCR, bank bills or underlying swap rates.  

Term deposit rates are now much higher than 
the underlying funding instrument of matching 
timeframe. For example, at the time of writing 
banks are offering rates between 3% and 
3.75% for 90-day deposits, well above the 
2.5% OCR and 2.7% 90-day Bank Bill rate.  

The gap is also wide for longer-term rates, with 
banks paying around 1.5% more for 5-year 
term deposits compared to the 5-year swap 
rate (see appendix for a swap rate definition).  
Banks issued short-term bills (e.g. 90-day bank 
bills) at very narrow margins to the OCR.  The 
difference between the OCR and the 90-day 
bank bill rate has been between 15-30 basis 
points since the OCR was introduced in 1999.  
The spread has returned to these levels now, 
having blown out significantly during the past 
two years. However, short-term instruments 
such as 90-day bank bills will be less significant 
to banks in the future compared with before the 
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global financial crisis.  The RBNZ’s liquidity 
policy will likely steer banks away from bank 
bills in favour of retail deposits or longer-term 
wholesale funding.   

Longer-term funding now costs significantly 
more (relative to the underlying swap rate) 
compared to pre-crisis levels.  Arguably, long-
term risk premiums were too low pre-crisis. 
Little or no reward was being paid for the 
greater amounts of uncertainty that exist the 
further out into the future you go.  But the crisis 
triggered huge lifts in risk premiums on long-
term debt.   

 

 Prior to 2007 the credit spread between swap rates and Australian AA bank bonds was low and 
stable.  AA-rated banks could obtain long-term funding at rates less than 25 basis points over 
swap rates, regardless of the term.  At the peak of the crisis these credit spreads widened to well 
over 2%.  These spreads did compress over 2009, but are nowhere near pre-crisis levels.  A higher 
risk premium will be paid in the future, as the market demands an appropriate term premium for 
credit risk.  The spread between bank bonds and the corresponding swap term is expected to 
remain wide – in the range of 100 to 150 basis points.  Furthermore, issues such as sovereign debt 
concerns (think Greece) and concerns that loose global monetary policy will ignite inflation may 
contribute to high long-term funding costs. 

What it all means for the neutral cash rate 

Our primary conclusion is bank funding costs will remain high relative to the OCR in the future. The 
important question is how much higher? A second question is will this situation improve? 

Based on the increased cost of funding discussed above, and the requirements of the RBNZ’s 
liquidity policy, we estimate that banks’ relative funding costs are 150 basis points or 1.5% higher 
than pre-crisis levels (which are in line with the RBNZ’s own estimates).  We do not expect the 
liquidity policy to change in any way which would lower funding costs in the future.  A focus on 
long-term funding is appropriate in order to ensure the stability of the NZ financial system. 

Therefore, any reduction in banks’ funding costs relative to the OCR would need to come from 
either retail deposit rates falling relative to the OCR, or the wide margins that bank bonds are 
currently trading over swap rates to compress significantly.  We believe that competition between 
banks for retail deposits will remain.  As global growth improves, savers will gain the confidence to 
take higher risks, and banks will need to pay reasonable returns to attract funds. A wildcard for 
long-term interest rates over the next few years will be global government bond issuance.  The 
debts of governments of the major economies are increasing sharply.  At present global bond 
markets are absorbing the flow of bonds quite comfortably.  However, in time investors may 
become wary of lending money to indebted governments without a little extra compensation – in 
other words without being paid progressively higher bond yields.  If that happens it will lift global 
costs of borrowing (including for banks), particularly at the longer terms at which governments 
tend to issue bonds.  We will monitor developments carefully, but given the developments in credit 
markets over recent months, our base assumption is that long-term wholesale funding will 
continue to remain expensive, and trade at a significant premium to the underlying swap rate.  

Relative to pre-crisis times, the change to banks’ funding costs suggests the neutral level of the 
OCR is now 1.25% to 1.5% lower i.e. around 5%.  High funding costs for banks (particularly for 
longer terms) have driven a 1.5% wedge between the OCR and lending rates. This wedge means 
the RBNZ can be more confident they can lift market borrowing costs up to an appropriate level 
through a lower OCR than would have been required before the financial crisis.   As the OCR rises, 
and time passes, the wedge may move to the lower end of the 1.25% to 1.5% band. 

 

 

Other influences 

It is possible that borrowers’ appetites have 
changed.  Recent data indicate the household 
debt ratios has fallen over the past couple of 
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years, while household credit has been 
subdued in recent quarters.  This suggests 
borrowing demand at a given interest rate may 
be lower now.  Furthermore, it is hard to 
ascertain the extent of the changes in credit 
markets globally on credit availability.  Given 
these uncertainties, it is possible the neutral 
OCR is even lower than our current estimate.  

Legislative changes that would reduce the 
incentive to invest in property could also help 
the RBNZ.  Tax changes could help moderate 
future housing-driven inflation pressures.  This 
could reduce the level of the OCR required to 
keep the housing market in check.  With the 
May Budget the Government is likely to reduce 
the tax effectiveness of property investment, 
most likely through eliminating the ability to 
claim depreciation on buildings. 

 

 

Policy implications 

We expect the RBNZ will now raise the OCR in 0.25% increases.   This contrasts our 2009 view 
that the RBNZ would want to raise the OCR by larger amounts in order to return the cash rate to a 
less stimulatory level.   The key factor behind our view change is the relationship between the OCR 
and lending rates. We think this relationship is likely to be a lot firmer during the upcoming 
tightening cycle than we previously assessed.  The RBNZ will face uncertainties over exactly what 
impact the OCR will have on lending rates (and also what impact property tax changes could 
have).  Overall, this means the RBNZ will not need to be as aggressive in its tightening of monetary 
policy. 

Other uncertainties are any sustained shifts in borrowing appetites and desire to save.  To the 
extent that borrowing demand reduces, the neutral cash rate could be lower than our estimate 
through a lower “neutral” for customer lending rates. 

Conclusion 

Overall, our analysis indicates the neutral level for the OCR is around 5%.  This is 1.25% to 1.5% 
lower than our estimate for the period prior to the financial crisis.  A key factor behind this lower 
estimate is the fact that banks’ funding costs relative to the OCR have increased substantially, and 
we expect little reduction in this ‘wedge’. 

The key monetary policy implication from this analysis is that these tighter financial conditions 
reduce the amount of work the RBNZ will need to do with the OCR in order to set the lending rates 
businesses and households face at an appropriate level. 
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Appendix 

Neutral Rate Estimation 

We obtain a range of estimates for the Neutral Real Rate using the real interest rate, and one adjusted with the interest rate 
gap between the 90-day rate and the 10-year bond yield.  As outlined in Basdevant, Björksten and Karagedikli (2004) the 
latter method involving a yield curve adjustment takes into account expected changes in inflation. We estimate these with 
the NZ data and data from the US and Australia (to which we then add the 10-year bond premium of NZ bond yields over 
the relevant countries’ bond yields).  These various methods of deriving the NRR can be characterised by: 

1) NZtNZt dayNRR π−= 90  

2) e
tNZtNZtNZt rirgapdayNRR 190 +−−= π  

  where )1090()1090( avgNZavgNZtNZtNZtNZ yeardayyeardayrirgap −−−=  

3) )1010(90
avgforeignavgNZtforeigntforeight yearyeardayNRR −+−= π  

4) )1010(90 1 avgforeignavgNZ
e
tNZtforeigntforeignt yearyearrirgapdayNRR −+−−= +π  

  where )1090()1090(
avgforeignavgforeigntforeigntforeigntforeign yeardayyeardayrirgap −−−=  

 

Where   is the annual inflation rate for the relevant countries,   is 2 year-ahead inflation expectations. 

For equation 1, the real interest rate is obtained by deflating 90-day interest rates with an inflation measure ( ), we used the 
annual Consumer Price Index, the RBNZ 2 year-ahead inflation expectations survey measure, and the annual GDP deflator.  
The real interest rate gap (in equation 2 and 4) is derived by taking the difference between the 90-day nominal rate and 10-
year nominal interest rate and netting out the long-term average for the difference in these rates. We consider 90-day 
nominal rates to be a good approximation of effective short-term funding costs in the pre-crisis period.  

Swap rates 

A swap rate is the fixed rate that the counterparties are willing to exchange for a series of floating rate payments – in New 
Zealand’s case the BKBM rate (the 90-day bank bill mid-market settlement rate - this is the standard interest rate set each 
day at which banks can effectively borrow funds from other banks in the money market).  The swap rate for any given term 
(typically 1-10 years) reflects the counterparties’ expectations of the compounded return on a series of 90-day loans. e.g. 
the 1-year swap rate is equivalent to the compounded return of the current 90-day BKBM rate and the estimated return on 
the 3 subsequent 90-day BKBM rates.  Interest rate swaps are a swap of one cash flow stream (calculated off the floating 
rate) for another (the fixed rate).  Prior to the financial crisis, swap rates were regarded as a close approximation for banks’ 
term funding costs (although the swap rate does not include a credit risk premium, which was small before the crisis). 
However, the relationship between swap rates and the true cost of borrowing for financial institutions has changed 
significantly in the last two years. Click here for more on swap rates. 
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construed as a solicitation or an offer to buy any securities or financial instruments. This report has been prepared without taking account of the objectives, financial 
situation and capacity to bear loss, knowledge, experience or needs of any specific person who may receive this report. No member of the Group does, or is required 
to, assess the appropriateness or suitability of the report for recipients who therefore do not benefit from any regulatory protections in this regard. All recipients 
should, before acting on the information in this report, consider the appropriateness and suitability of the information, having regard to their own objectives, financial 
situation and needs, and, if necessary seek the appropriate professional, foreign exchange or financial advice regarding the content of this report. We believe that the 
information in this report is correct and any opinions, conclusions or recommendations are reasonably held or made, based on the information available at the time of 
its compilation, but no representation or warranty, either expressed or implied, is made or provided as to accuracy, reliability or completeness of any statement made 
in this report. Any opinions, conclusions or recommendations set forth in this report are subject to change without notice and may differ or be contrary to the opinions, 
conclusions or recommendations expressed elsewhere by the Group. We are under no obligation to, and do not, update or keep current the information contained in 
this report. The Group does not accept any liability for any loss or damage arising out of the use of all or any part of this report. Any valuations, projections and 
forecasts contained in this report are based on a number of assumptions and estimates and are subject to contingencies and uncertainties. Different assumptions and 
estimates could result in materially different results. The Group does not represent or warrant that any of these valuations, projections or forecasts, or any of the 
underlying assumptions or estimates, will be met. Past performance is not a reliable indicator of future performance. The Group has provided, provides, or seeks to 
provide, investment banking, capital markets and/or other services, including financial services, to the companies described in the report and their associates. This 
report is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any locality, state, country or other 
jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject any entity within the Group to any 
registration or licensing requirement within such jurisdiction. All material presented in this report, unless specifically indicated otherwise, is under copyright to the 
Group. None of the material, nor its content, nor any copy of it, may be altered in any way, transmitted to, copied or distributed to any other party, without the prior 
written permission of the appropriate entity within the Group. In the case of certain products, the Bank or one of its related bodies corporate is or may be the only 
market maker. The Group, its agents, associates and clients have or have had long or short positions in the securities or other financial instruments referred to herein, 
and may at any time make purchases and/or sales in such interests or securities as principal or agent, including selling to or buying from clients on a principal basis 
and may engage in transactions in a manner inconsistent with this report. 

US Investors: If you would like to speak to someone regarding the subject securities described in this report, please contact Commonwealth Australia Securities LLC 
(the “US Broker-Dealer”), a broker-dealer registered under the U.S. Securities Exchange Act of 1934 (the “Exchange Act”) and a member of the Financial Industry 
Regulatory Authority (“FINRA”) at 1 (212) 336-7737. This report was prepared, approved and published by Global Markets Research, a division of Commonwealth 
Bank of Australia ABN 48 123 123 124 AFSL 234945 ("the Bank") and distributed in the U.S. by the US Broker-Dealer. The Bank is not registered as a broker-dealer 
under the Exchange Act and is not a member of FINRA or any U.S. self-regulatory organization. Commonwealth Australia Securities LLC (“US Broker-Dealer”) is a 
wholly owned, but non-guaranteed, subsidiary of the Bank, organized under the laws of the State of Delaware, USA, with limited liability. The US Broker-Dealer is not 
authorized to engage in the underwriting of securities and does not make markets or otherwise engage in any trading in the securities of the subject companies 
described in our research reports. The US Broker-Dealer is the distributor of this research report in the United States under Rule 15a-6 of the Exchange Act and 
accepts responsibility for its content. Global Markets Research and the US Broker-Dealer are affiliates under common control. Computation of 1% beneficial 
ownership is based upon the methodology used to compute ownership under Section 13(d) of the Exchange Act. The securities discussed in this research report may 
not be eligible for sale in all States or countries, and such securities may not be suitable for all types of investors. Offers and sales of securities discussed in this 
research report, and the distribution of this report, may be made only in States and countries where such securities are exempt from registration or qualification or 
have been so registered or qualified for offer and sale, and in accordance with applicable broker-dealer and agent/salesman registration or licensing requirements. The 
preparer of this research report is employed by Global Markets Research and is not registered or qualified as a research analyst, representative, or associated person 
under the rules of FINRA, the New York Stock Exchange, Inc., any other U.S. self-regulatory organization, or the laws, rules or regulations of any State. 

European Investors: This report is published, approved and distributed in the UK by the Bank and by CBA Europe Ltd (“CBAE”). The Bank and CBAE are both 
registered in England (No. BR250 and 05687023 respectively) and authorised and regulated in the UK by the Financial Services Authority (“FSA”). This report does not 
purport to be a complete statement or summary. For the purpose of the FSA rules, this report and related services are not intended for retail customers and are not 
available to them. The products and services referred to in this report may put your capital at risk. Investments, persons, matters and services referred to in this report 
may not be regulated by the FSA. CBAE can clarify where FSA regulations apply.  

Singapore Investors: This report is distributed in Singapore by Commonwealth Bank of Australia, Singapore Branch (company number F03137W) and is made 
available only for persons who are Accredited Investors as defined in the Singapore Securities and Futures Act and the Financial Advisers Act. It has not been 
prepared for, and must not be distributed to or replicated in any form, to anyone who is not an Accredited Investor. 

Hong Kong Investors: This report was prepared, approved and published by the Bank, and distributed in Hong Kong by the Bank's Hong Kong Branch. The Hong 
Kong Branch is a registered institution with the Hong Kong Monetary Authority to carry out the Type 1 (Dealing in securities) and Type 4 (Advising on securities) 
regulated activities under the Securities and Futures Ordinance. Investors should understand the risks in investments and that prices do go up as well as down, and in 
some cases may even become worthless. Research report on collective investment schemes which have not been authorized by the Securities and Futures 
Commission is not directed to, or intended for distribution in Hong Kong.  

All investors: Analyst Certification and Disclaimer: Each research analyst, primarily responsible for the content of this research report, in whole or in part, certifies that 
with respect to each security or issuer that the analyst covered in this report: (1) all of the views expressed accurately reflect his or her personal views about those 
securities or issuers; and (2) no part of his or her compensation was, is, or will be, directly or indirectly, related to the specific recommendations or views expressed by 
that research analyst in the report. The analyst(s) responsible for the preparation of this report may interact with trading desk personnel, sales personnel and other 
constituencies for the purpose of gathering, synthesizing, and interpreting market information. Directors or employees of the Group may serve or may have served as 
officers or directors of the subject company of this report. The compensation of analysts who prepared this report is determined exclusively by research management 
and senior management (not including investment banking). No inducement has been or will be received by the Group from the subject of this report or its associates 
to undertake the research or make the recommendations. The research staff responsible for this report receive a salary and a bonus that is dependent on a number of 
factors including their performance and the overall financial performance of the Group, including its profits derived from investment banking, sales and trading 
revenue.  

Unless agreed separately, we do not charge any fees for any information provided in this presentation. You may be charged fees in relation to the financial products or 
other services the Bank provides, these are set out in the relevant Financial Services Guide (FSG) and relevant Product Disclosure Statements (PDS). Our employees 
receive a salary and do not receive any commissions or fees. However, they may be eligible for a bonus payment from us based on a number of factors relating to 
their overall performance during the year. These factors include the level of revenue they generate, meeting client service standards and reaching individual sales 
portfolio targets. Our employees may also receive benefits such as tickets to sporting and cultural events, corporate promotional merchandise and other similar 
benefits. If you have a complaint, the Bank’s dispute resolution process can be accessed on 132221. 

Unless otherwise noted, all data is sourced from Australian Bureau of Statistics material (www.abs.gov.au). 
 


