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e US GDP rose by 2.8% (annualized rate) in the
September quarter, continuing the improvement
experienced over the course of the past year.
However, details a bit weaker as the stronger growth
reflected a pick-up in inventories.

e Bernanke’s replacement by Yellen as head of the Fed
early next year will mean the evolution in Fed policy
will continue, with additions to, or clarification of,
existing forward guidance the most likely first steps.

e Still expect QE tapering to start in March 2014.

US GDP in the September quarter grew by 0.7% qoq or at an
annualised rate of 2.8%. Since the almost zero growth in the
December quarter 2012, GDP growth has strengthened in
each quarter.

However, the underlying details are a bit less positive. The
stronger growth was due to a more rapid build up in
inventories which are not a sustainable source of growth.
While net exports strengthened and residential housing
investment again grew strongly, business investment was
quite weak. Consumption growth also softened to its lowest
rate since the June quarter 2011, although excluding the
weather sensitive electricity and gas utility category, growth
has actually strengthened modestly over the last two quarters,
consistent with a fading impact from the start-of-year tax
increases. Further details on the September quarter GDP
release are available at our website”.

Non-farm employment growth remains solid
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Since the GDP release, the major economic news has been
October’s employment report. Non-farm employment grew by
a strong 204,000 persons, and the growth over the previous
two months was revised up by 60,000. This was a strong
result given some impact from the government shutdown was
expected. With average employment growth averaging above

! http://business.nab.com.au/category/economic-commentary/

200,000 over the last three months, concerns over an
employment slowdown suddenly became more muted. We
have been saying for some time now that not too much should
be made of month-to-month moves in employment numbers;
the annual non-farm employment growth rate has been
remarkably steady for a while and points to a solid
employment growth trend.

The employment report was not all positive. The separate
household survey measure of employment plunged by over
700,000, in-part driven by government workers sent home due
to the shutdown and possibly spill-overs to private sector
workers affected by the shutdown. At the same time the
participation rate plunged so the unemployment rate only rose
marginally from 7.2% to 7.3%. Clearly these data are distorted
by the shutdown and, with a rebound expected next month, a
clean read from the household survey won't be available until
the December report.

There is little other ‘*hard’ data available on activity in the
December quarter, but we expect a softening in growth in the
quarter due to the government shutdown, a more normal level
of inventory accumulation and a slowdown in housing
investment as suggested by recent partial indicators.

Looking at 2014, we expect the headwind from fiscal policy is
expected to moderate as the pace of federal deficit reduction
slows down. With household wealth continuing to trend up,
employment growing, and banks gradually easing lending
standards, consumption growth should strengthen. High and
growing profits, coupled with banks continuing to ease their
lending standards for business loans, will support business
investment. Notwithstanding some recent softening in partial
indicators, with the level of home construction and new home
inventories low by historical standards, residential housing
investment is expected to grow strongly over the next few
years. Exports should be also be supported by improving
global economic conditions, although we expect appreciation
of the dollar to constrain net exports.

Developments in Washington continue to pose a risk to the
outlook. Of immediate concern would be a repeat of last
month’s government shutdown and delay in increasing the
debt limit early in 2014. At this stage we are cautiously
optimistic that things won'’t get as bad as in October, if only
because the politicians who received a lot of heat last time
around may not be ready for another round just yet.

Overall, we expect that the drawn-out recovery will continue
but with the pace of growth moving higher in 2014. We are
forecasting GDP growth of 1.7% in 2013 and 2.6% in 2014.

Monetary Policy

It is almost certain that Ben Bernanke will be replaced by
Janet Yellen as the head of the Federal Reserve early next
year. Yellen testified to the Senate Committee on Banking,
Housing, and Urban Affairs last week breaking a relatively
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long period of silence. Her prepared remarks were regarded
as 'dovish’ as they focused on unemployment being too high
and inflation below target while not addressing the issue of
when the Fed will start to scale back its assets purchases (or
'QE’). In response to questions from Senators, Yellen gave a
defence of Fed policy and pointed to continuity going forward.
Of course it is normal for the Fed Chair (or prospective one) to
avoid controversy at congressional hearings so this does not
necessarily mean there won't be changes ahead.

A theme of reporting of the impending change to the Fed
leadership is that Yellen may be more dovish than Bernanke.
Such descriptions are so broad as to tell you very little. Yellen
is considered to have taken ‘hawkish’ positions in the past.2
In this note we have a look at her past speeches to gauge
how policy might evolve under her leadership.

Fed goals

A logical place to start is the goals of the Fed - what is it trying
to achieve? In January 2012, the Fed issued a statement
regarding its longer-run goals and monetary policy strategy for
the first time (since updated in January 2013). This included
an inflation goal of 2% per year over the longer-run. On the
other side of its so-called dual mandate, the Fed declined to
nominate an employment target but noted that most members’
estimates of the longer-run normal rate of unemployment lay
between 5.2% and 6.0%. It also noted that it would take a
balanced approach to achieving these objectives.

That Yellen has not demurred from these underlying goals
should not surprise as, firstly, they represent the broad
consensus view of the Fed and, secondly, she headed the
communications committee charged with their development.

The statement on longer-run goals notes that in
circumstances where the Fed’s unemployment and inflation
goals are in conflict that the Fed would take a 'balanced
approach’. In a November 2012 speech3, Yellen spelled out
two implications of this:

e over a period of time both unemployment and inflation will
be equally likely to fall on either side of the objectives —
this means that the 2% inflation goal is not a cap; and

e attimes this will mean that bringing one variable back
towards the Fed’s objective involves allowing the other
variable to move away from target.

Of course right now the two objectives are not in conflict —
unemployment is above target and inflation below, and the
normal remedy for both is stimulatory monetary policy.
Interestingly, in two speeches this year Yellen has drawn the
conclusion that reducing unemployment should take centre
stage in the conduct of monetary policy, even if doing so might
result in inflation 'slightly and temporarily exceeding 2 per
cent.”* The rationale for this view was that unemployment is
further away from target. ® |t may also reflect her own policy

2 http://www.economist.com/blogs/freeexchange/2013/10/response-
our-post-janet-yellens-nomination notes a ‘hawkish’ position in the
1990s. Also RDQ Economics, Economics Matters, The Yellen Rule,
11 October 2013, infers from her mid-2000 speeches that she may
have produced tighter policy if she had been running the Fed.
Yellen J., Revolution and Evolution in Central Bank
Communications, 13 November 2012,pp13-14
4 Yellen J., Communication in Monetary Policy, 4 April 2013, p12
also see Challenges Confronting Monetary Policy, 4 March 2013)
Since these speeches the unemployment rate has declined
(bringing it closer to target) as has inflation (taking it further away from
target), so a more equal billing may now be seen as appropriate.
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bias and background as a labour market economist. Another
factor may be concern that a long period of high
unemployment could permanently damage the economy
through a ‘hysteresis’ affect in which long-term unemployed
lose skills and become unemployable.

This is potentially an important consideration for next
question: given the aims of monetary policy how can they be
achieved? In the current circumstances this is a question of
how ’loose’ policy should be.

Achieving the goals — how loose monetary policy?

Yellen has laid out her preferred version of the Taylor Rule.®
She has clearly indicated a preference not for the original
(1993) Taylor Rule - which applies an equal weight to the
output gap and deviations from the inflation target and the
output gap - but for a variant which has double the weighting
on the output gap. In speeches in April 2012 and November
2012 she constructed a version which derived the output gap
based on the unemployment rate’. Namely:

FFR = 2 + inflation + 0.5*(inflation — 2) + 1.0Y

Where FFR is the fed funds rate and Y is the output gap and
is equal to:

Y = 2.3*(6-UR)

Where UR is the unemployment rate and '6’ is the value of the
'non-accelerating inflation rate of unemployment’ which is akin
to the Fed’s unemployment target.

This fed funds rate suggested by this rule is shown below.

Yellen's preferred Taylor Rule and the fed funds rate

Fed Funds Rate and Taylor Rules
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Several things stand out in the above chart. Firstly, a rule
which is 'dovish’ (because of its emphasis on the output gap)
currently can be *hawkish’ in other times (in the pre-recession
period it calls for policy to be tighter than it actually was).
Secondly, it suggests that the Fed Funds rate is about at the
right level currently, but that is before allowing from the extra
stimulus coming from QE and forward guidance. That said,
the output gap measure is based around the unemployment
rate and as this has been declining in-part due to declining
workforce participation; whether Yellen would still use this as
her measure of the output gap is an open question. Lastly, it
suggests that the fed funds rate should start rising soon and

6 Yellen J., The Economic Outlook and Monetary Policy, 11 April 2012
and Yellen (November 2012)

! Yellen (April 2012) and Yellen (November 2012). In her April 2012
speech a value of 5.6% was used in the output gap term but we have
used the value from the more recent November 2012 speech.
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that it should rise at a faster rate than the Fed currently
expects to be case.

This is a rule that Yellen considers useful as one guide to
policy when circumstances are ‘normal’. However, she does
not believe circumstances are ‘normal’. One of the reasons for
this can also be seen in the chart, which shows that for a long
period of time the Taylor rule was calling for a negative fed
funds rate, which is not possible. As Yellen puts it:

"...the actual setting of the targets funds rate has been
persistently tighter than such rules would have
recommended. The FOMC's unconventional policy actions
—including our large-scale asset purchase programs —
have surely helped fill this "policy gap” but...have not
entirely compensated for the zero-bound constraint on
conventional policy....

Analysis...suggests that monetary policy can produce
better economic outcomes if it commits to making up for at
least some portion of the cumulative shortfall created by
the zero lower bound...by maintaining a highly
accommodative monetary policy for longer than a simple
rule would otherwise prescribe.”8

This view of the world, and the policy conclusion of keeping
rates lower for longer, is nothing new. It was in fact the basis
of the Fed'’s forward guidance both in its calendar format and
its replacement by various macro thresholds.

Such a policy prescription is also the outcome suggested by
optimal control exercises, another tool Yellen has shown a
fondness for using. Under this approach a macroeconomic
model is combined with a loss function (which typically places
weights on deviations in output and inflation from target) to
derive the optimal path of the fed funds rate. The conclusions
of these models (or at least Fed macro models) is that the fed
funds rate should be kept close to zero for longer than
indicated by Taylor rules - in her April 2012 speech it was until
late 2015, in her November 2012 speech it was early 2016
while in a recent paper by senior Fed economists (English et
alg) it is early 2016 or 2017. These policy simulations also
have the feature that as the fed funds rate starts to rise it does
so fairly slowly, broadly consistent with what the Fed is
currently indicating in its projections of the fed funds rate.

However, these sorts of exercises have their limitations.

As Yellen has noted: "...such analyses hinge on the selection
of a specific...model as well as a set of simplifying
assumptions that may be quite unrealistic. | therefore consider
it to imprudent to place too much weight on the policy
prescriptions obtained from these methods..."*° Indeed, it is
the limitations of this approach — and the difficulty of
communicating their results to the public - that led English et
al to consider whether the use of thresholds (of the type
currently adopted by the Fed) would give better outcomes
than simple Taylor rules. There has been much discussion of
the English et al paper and different people have drawn
different conclusions from it, including: that the Fed could
keep the fed funds rate at its current level until 2017, or that
the unemployment threshold should be lowered to 5.5%, or
that it should be kept at 6.5%. Our interpretation of the paper
is that it suggests an unemployment threshold below 6.5% is

8 Yellen (April 2012), p17
® Yellen (April 2012), pp13-14.

10 English W.B., Lopez-Salido J.D., Tetlow R.J., The Federal
Reserve’s Framework for Monetary Policy — Recent Changes and
New Questions, October 2013.
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on average likely to give you a better outcome, but at the
same time the chance of a poorer outcome is higher.

We can't say for sure how Yellen would judge such a trade-
off. However, at the very least the paper provides
reassurance to the Fed that threshold based forward guidance
works. It also suggests that if the Fed wanted to provide more
stimulus in the future, or to change the mix of policy stimulus
away from QE, then changing thresholds would be an option.

Limitations of current forward guidance

The English et al paper also highlights a limitation of the
current forward guidance. Assuming that keeping rates low for
longer is the optimal policy, if there is a perception that, once
the funds rate starts to rise, it will rise rapidly, then this could
negatively affect outcomes. The Fed has stated that when it
starts to tighten policy it will do so in a "balanced” way. In a
speech in March 2013" Yellen noted that the current
guidance is not complete, and this was one of the areas cited.
Moreover, in April 2013, Yellen stated that "as the time of the
first increase in the fed funds rate moves closer, ...it will
increasingly be important ....to clearly communicate about how
the fed funds rate target will be adjusted.”*?

Yellen also indicated that the other way in which forward
guidance is not complete is that, as the Fed has stated many
times, the forward guidance thresholds are not triggers. That
is, hitting one of the thresholds does not mean that a
tightening of policy will automatically. Instead, when a
threshold is reach the Fed will consider other indicators
particularly in regard to the labour market and inflation. In her
March 2013 speech she gave examples of when the Fed may
delay any tightening of policy upon hitting a threshold™?; this
included a decline in the unemployment rate primarily due to
discouraged job seekers exiting the labour force — one
possible explanation of the decline in the participation rate that
has been occurring.

A possible consequence of this scenario is that forward
guidance is becoming unclear. The Fed is effectively saying
that if the unemployment threshold is reached under such
circumstances it will delay tightening, but it is not clear in this
event when policy will move. Moreover, forward guidance is in
a sense a form of commitment — the Fed is promising to keep
the fed funds rate lower than it normally would. Once the
threshold is reached there is no 'promise’ and so the
effectiveness of hints/suggestions in speeches in
communicating that policy will not be tightened in such
circumstances is uncertain.

Future of asset purchases

Communications has also been an issue for the Fed with
regard to its large scale asset purchase program or
guantitative easing (QE). Yellen's statements about the asset
purchase program have been broadly consistent with the
current chairman and many other Fed members. Asset
purchases are seen as effective tool — in one speech she
referenced 'uncertain’ but 'plausible’ model results suggesting
$500b of asset purchases reduces the unemployment rate by
0.25 percentage points.14 She acknowledges there are
potential costs — and considers the possible implications for

1 Yellen, Challenges Confronting Monetary Policy, 4 March 2013, p8
12 Vellen (4 April 2013), p16

13 Yellen (March 2013), pp8-9

14 Yellen (March 2013), p13
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financial stability the most important concern — but does not
think there is any need to curtail QE for these reasons yet.

One point of departure is her interpretation of the qualitative
guidance the Fed has given on when it might stop further QE.
She has highlighted that the criterion is about the outlook for
the labour market*®. Other Fed speakers have been more
backwards looking, focussing on how the labour market has
improved since the current round of QE started.

In considering the labour market, Yellen considers that the
unemployment rate is the single most important measure.
However, as it has limitations in March 2013 she specified
other labour market indicators she would also want to look at:
the pace of payroll employment growth, and measures of
gross job flows, including the rate of hiring and the quit rate.®

Yellen’s labour market indicators

Yellen's labour market indicators (1)
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While the unemployment rate is clearly trending down and
non-farm employment growth reasonably solid, and quits
picking up (indicating that people are more confident of finding
another job) the hiring rate is not showing any sign of
improvement.

In addition to these labour market indicators, Yellen also had
indicated that she would want to be seeing a sufficiently
strong outlook for overall economic growth and spending, as
this is a pre-condition for a sustained and substantial
improvement in the labour market. This is entirely consistent
with statements made by Bernanke. As we noted earlier,
absent the inventory cycle, there is little sign of strengthening
in the GDP growth rate as yet once allowance is made for
inventories. Interestingly, other than restating that QE will be

15 See Yellen (March 2013), p10
16 Yellen (March 2013), pp11-12
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considered in the context of price stability (the formal wording
of the Fed’'s meeting statements), the current below target
inflation rate has not been a factor listed by Yellen in relation
to when QE might end. This is in contrast to some other Fed
members (such as Bullard) for whom it has been a reason to
keep the program going. Bernanke has indicated that the Fed
is looking for signs inflation is returning to target.

Yellen has also noted that the effectiveness of the asset
purchase program is dependent on how long markets expect
the Fed to hold the assets. Putting aside the recent
uncertainty about when QE tapering will start, the exit
principles formulated by the Fed in June 2011, which included
a discussion of how it would run down its asset holdings once
policy normalisation started, are a bit dated. The May 2013
minutes included a discussion of this matter but no decisions
were made.

QE, Fed Funds Rate and the future of forward guidance

Yellen has often talked about the importance of
communications in monetary policy. One area where the Fed
has had trouble is in convincing markets that a decision to
taper QE does not signal anything new about the outlook for
the fed funds rate. When discussion of tapering took off in
May this year, the fed fund futures curve changed noticeably
signalling that the market expected an earlier (and more rapid)
increase in the fed funds rate (see move between April and 17
September lines in chart). When the Fed surprised markets by
not tapering on 18 September the curve moved down, again
suggesting that QE and the fed funds path are connected. Of
course both programs are linked to economic developments
so there should be a link — but a surprise decision not to taper
(i.e. a looser policy) should, other things being equal, suggest
economic conditions will improve faster than expected which
would bring forward the date the fed funds rate would rise, not
delay it as suggested by the move in the futures curve
between 17 and 18 September.

Fed Funds Rate Futures curve
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However, the moves in the futures curve should not have
been a surprise. While many studies have found that QE
tends to reduce long-term interest rates, there have been
different views about why. Some see it operating through a
‘portfolio-balance’ channel (which relates to bond supply and
demand) and others see a 'signalling’ channel by which QE
signals a looser monetary policy stance. Of course, there is
no reason that such a signalling channel will be consistent or
stable over time. Indeed more recently, the move down in the
futures curve (it is almost back to its pre-May path), has led to
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discussion whether the market has got the message and now This suggests than an evolution in current setting is more
regards QE and the fed funds rate as separate instruments. likely than major, risky, changes in policy mix. Current
policies are called 'unconventional’ for a reason and the Fed
under Bernanke has changed their application and design
over-time as economic circumstances have changed and as
they have learnt from experience. Such evolution can be
expected to continue under Yellen. This could include in the
short-term some additions to, or clarification of, existing
forward guidance and the start of tapering when the economic
outlook is seen to have improved sufficiently. Also possible is
more concrete guidance on how the Fed will adjust the fed
funds rate once the process of policy tightening starts as well
as an update of the Fed’s plans for it will eventually return its
asset holdings to more normal levels.

Given this, what are the prospects of a change in the mix of
Fed monetary policy in form of a start to QE tapering while at
the same time lowering the unemployment threshold on when
the Fed will start considering raising the fed funds rate?

Clearly, such a change in the near future is possible and has
already been discussed at Fed meetings and by Fed
speakers. However, we think that it is unlikely, at least in the
near term. The July meeting minutes indicated that most
members supported the current thresholds. As noted before, a
decision to start tapering can influence expectations of the fed
funds rate although the strength of the signal seems to vary
from time-to-time; in that environment how do you re-calibrate
the mix of monetary policy with any certainty?

This suggests that the Fed will taper QE when it thinks labour
market and economic outlook have improved enough, broadly
in line with its current criteria. At that stage it might try to
clarify how it will proceed when the 6.5% unemployment rate
threshold is reached or add a floor condition on inflation a
possibility flagged by Bernanke in September”, addressing
some of the limitations of current forward guidance noted
earlier. This would then leave the bigger step of lowering the
unemployment rate threshold as a fall-back option in the event
that long-term rates rise to levels the Fed is uncomfortable
with (or if economic conditions deteriorate in the future and the
Fed wants more stimulus but does not want to go back to QE).

antony.kelly@nab.com.au

One reason for the speculation around a lower threshold is
that the reduction in the unemployment rate seen to date in
part reflects declining workforce participation rather than a
fundamental improvement. If a move in the unemployment
rate to the 6.5% threshold was driven by declining workforce
participation then the Fed would be very likely to hold-off any
policy tightening. Alternatively, if the participation rate
stabilises for a period of time, consistent with a return of
discouraged workers to the workforce, then the delay in policy
tightening on hitting the threshold would be shorter. Implicitly
the Fed'’s forecasts (and ours) are based around this latter
scenario. Moving to a 6% unemployment rate threshold now
may lock-in the Fed to an extent it would feel uncomfortable
with in the event the second scenario unfolds. This is another
reason for the Fed to delay any change to the threshold for
the time being.

As to when QE tapering will start, at this stage we are sticking
to our call for March 2014, although acknowledging that it
could easily be earlier or later. Given our forecasts by then
the outlook for the economy should be more positive, one of
the factors important to Yellen in determining the labour
market outlook. All going well, the outlook for fiscal policy
should also be clearer (or at least the tail risks of another
shutdown or breach of debt limit will have been avoided) and
inflation should be trending up (albeit slowly) back towards the
Fed’s target.

Conclusions

Yellen has been Bernanke’s deputy for three years and, not
surprisingly, has flagged her support of the current policy path.

1 The current threshold on inflation effectively states that (forecast)
inflation moving above 2.5% would mean that the Fed would start
considering increasing the Fed funds rate. An inflation floor of 1.5%,
for example, would mean that even if the unemployment threshold of
6.5% was crossed, no increase in the fed funds rate would occur
unless inflation was above 1.5% (currently it is below this level).
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US Economic & Financial Forecasts

Year Average Chng % Quarterly Chng %
2013 2014
" 2011 "2012 72013 " 2014 "2015 | Q1 Q2 Q3 04 Q1 Q2 Q3 Q4

US GDP and Components

Household Consumption 25 2.2 1.9 24 2.6 0.6 0.5 0.4 0.6 0.6 0.6 0.6 0.6
Private fixed investment 6.2 8.3 4.6 7.9 7.6 -0.4 1.6 1.0 2.0 2.1 21 21 2.0
Government Spending -3.2 -0 21 -0.4 0.3 -1.1 -0.1 0.1 -0.7 0.2 -0.1 -0.1 0.0
Inventories* -0.2 0.2 0.0 0.0 0.0 0.2 0.1 0.2 -0.2 0.0 0.0 0.0 0.0
Net Exports* 0.1 0.1 0.1 -0.1 -0.1 -0.1 0.0 0.1 0.0 -0.1 0.0 0.0 0.0
Real GDP 1.8 2.8 1.7 2.6 2.9 0.3 0.6 0.7 0.4 0.7 0.7 0.7 0.7
US Other Key Indicators (end of period)
PCE deflator-headline (yoy%)
Headline 2.6 1.7 1.0 1.6 1.9 0.3 0.0 0.5 0.3 0.4 0.4 0.4 0.4
Core 1.8 1.7 1.2 1.7 1.9 0.3 0.16 0.35 0.4 0.4 0.4 0.4 0.5
Unemployment Rate (%) 8.7 7.8 7.2 6.7 6.2 7.7 7.6 7.3 7.2 7.0 6.9 6.8 6.7
US Key Interest Rates (end of period)
Fed Funds Rate 025 025 025 0.25 100 || 025 025 025 025 | 025 025 0.25 0.25
10-year Bond Rate 188 176 285 2.90 425 || 1.85 249 261 285 | 300 275 275 2.90

Source: NAB Group Economics
*Contribution to real GDP
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continue to hold it. Products are issued by NAB unless otherwise specified.

So far as laws and regulatory requirements permit, NAB, its related companies, associated entities and any officer, employee, agent, adviser or
contractor thereof (the "NAB Group") does not warrant or represent that the information, recommendations, opinions or conclusions contained in this
document (“Information") is accurate, reliable, complete or current. The Information is indicative and prepared for information purposes only and does
not purport to contain all matters relevant to any particular investment or financial instrument. The Information is not intended to be relied upon and in all
cases anyone proposing to use the Information should independently verify and check its accuracy, completeness, reliability and suitability obtain
appropriate professional advice. The Information is not intended to create any legal or fiduciary relationship and nothing contained in this document will
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be considered an invitation to engage in business, a recommendation, guidance, invitation, inducement, proposal, advice or solicitation to provide
investment, financial or banking services or an invitation to engage in business or invest, buy, sell or deal in any securities or other financial instruments.

The Information is subject to change without notice, but the NAB Group shall not be under any duty to update or correct it. All statements as to future
matters are not guaranteed to be accurate and any statements as to past performance do not represent future performance.

The NAB Group takes various positions and/or roles in relation to financial products and services, and (subject to NAB policies) may hold a position or
act as a price-maker in the financial instruments of any company or issuer discussed within this document, or act and receive fees as an underwriter,
placement agent, adviser, broker or lender to such company or issuer. The NAB Group may transact, for its own account or for the account of any
client(s), the securities of or other financial instruments relating to any company or issuer described in the Information, including in a manner that is
inconsistent with or contrary to the Information.

Subject to any terms implied by law and which cannot be excluded, the NAB Group shall not be liable for any errors, omissions, defects or
misrepresentations in the Information (including by reasons of negligence, negligent misstatement or otherwise) or for any loss or damage (whether
direct or indirect) suffered by persons who use or rely on the Information. If any law prohibits the exclusion of such liability, the NAB Group limits its
liability to the re-supply of the Information, provided that such limitation is permitted by law and is fair and reasonable.

This document is intended for clients of the NAB Group only and may not be reproduced or distributed without the consent of NAB. The Information is
governed by, and is to be construed in accordance with, the laws in force in the State of Victoria, Australia.

Analyst Disclaimer: The Information accurately reflects the personal views of the author(s) about the securities, issuers and other subject matters
discussed, and is based upon sources reasonably believed to be reliable and accurate. The views of the author(s) do not necessarily reflect the views of
the NAB Group. No part of the compensation of the author(s) was, is, or will be, directly or indirectly, related to any specific recommendations or views
expressed. Research analysts responsible for this report receive compensation based upon, among other factors, the overall profitability of the Global
Markets Division of NAB.

For distribution by WealthHub Securities: Where you have received this document via the nabtrade service (nabtrade), it is distributed to you by
WealthHub Securities Limited ABN 83 089 718 249 AFSL No. 230704 (“WealthHub Securities”). WealthHub Securities is a Participant of the Australia
Securities Exchange and a wholly owned subsidiary of National Australia Bank Limited ABN 12 004 044 937 AFSL No. 230686 (“NAB”). NAB doesn’t
guarantee the obligations or performance its subsidiaries, or the products or services its subsidiaries offer. Any material provided to you by WealthHub
Securities will contain factual information or general advice. This factual information or general advice does not take into account your particular
objectives, financial situation and needs, and a statement of advice will not be provided. WealthHub Securities will not give you any legal, tax, financial
or accounting advice or any advice or recommendation regarding the suitability or profitability about your transactions. Before you make a decision
about whether to acquire a financial product, you should obtain and read the Product Disclosure Statement available at nabtrade.com.au and consider
the appropriateness of the information having regard to your particular circumstances. You agree that you will not solely rely on the information provided
by WealthHub Securities or elsewhere on nabtrade.com.au when making investment and/or financial decisions. WealthHub Securities does not provide
personal advice to online retail clients. WealthHub Securities receives commission from dealing in securities and from its authorised representatives.
Introducers of business may directly share in this commission. WealthHub Securities and its associates may hold shares in the companies that it
distributes research/information on.

The value of investments and future returns may rise or fall and, at times, returns may be negative. Past performance is not a guarantee of future
performance. Please note, this material has not been verified by WealthHub Securities. WealthHub Securities does not make any representation or
warranty as to the timeliness, reliability, accuracy or completeness of the material, nor does it accept any responsibility arising in any way for errors in,
or omissions from, that material.

United Kingdom: If this document is distributed in the United Kingdom, such distribution is by National Australia Bank Limited, 88 Wood Street, London
EC2V 7QQ. Registered in England BR1924. Head Office: 800 Bourke Street, Docklands, Victoria, 3008. Incorporated with limited liability in the State of
Victoria, Australia. Authorised and regulated by the Australian Prudential Regulation Authority. Authorised in the UK by the Prudential Regulation
Authority. Subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. Details about the extent
of our regulation by the Prudential Regulation Authority are available from us on request.

USA: If this document is distributed in the United States, such distribution is by nabSecurities, LLC. This document is not intended as an offer or
solicitation for the purchase or sale of any securities, financial instrument or product or to provide financial services. It is not the intention of
nabSecurities to create legal relations on the basis of information provided herein.

Hong Kong: In Hong Kong this document is for distribution only to "professional investors" within the meaning of Schedule 1 to the Securities and
Futures Ordinance (Cap. 571, Laws of Hong Kong) ("SFO") and any rules made thereunder and may not be redistributed in whole or in part in Hong
Kong to any person. Issued by National Australia Bank Limited, a licensed bank under the Banking Ordinance (Cap. 155, Laws of Hong Kong) and a
registered institution under the SFO (central entity number: AAO169).

New Zealand: This publication has been provided for general information only. Although every effort has been made to ensure this publication is
accurate the contents should not be relied upon or used as a basis for entering into any products described in this publication. To the extent that any
information or recommendations in this publication constitute financial advice, they do not take into account any person’s particular financial situation or
goals. Bank of New Zealand strongly recommends readers seek independent legal/financial advice prior to acting in relation to any of the matters
discussed in this publication. Neither Bank of New Zealand nor any person involved in this publication accepts any liability for any loss or damage
whatsoever may directly or indirectly result from any advice, opinion, information, representation or omission, whether negligent or otherwise, contained
in this publication. National Australia Bank Limited is not a registered bank in New Zealand.

Japan: National Australia Bank Ltd. has no license of securities-related business in Japan. Therefore, this document is only for your information purpose
—and is not intended as an offer or solicitation for the purchase or sale of the securities described herein or for any other action.
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