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trade-weighted exchange rate; in the Euro area we also include a sovereign credit
spread. The weights mirror the effects of the financial variables on real GDP
growth in our models over a one-year horizon.

m The FCls for the US, Euro area and Japan are unchanged from their recent
revamp but we made a number of significant changes to the other G10 FCls. The
updated FCls now generally have a smaller weight on the policy rate, a bigger
weight on long-term interest rates and corporate spreads, and a smaller weight
on the exchange rate. The FCls for Australia and New Zealand no longer contain
commodity and house prices. But we now also provide extended monthly
measures that contain commmodity prices for Australia, New Zealand, Canada and
Norway. We produce an FCI for Switzerland for the first time.

m Differences in weights across economies reflect differences in financial systems
and economic structures. Economies with larger shares of variable-rate
borrowing also have larger weights on short-term rates. Similarly, equity prices
and corporate credit spreads generally have the biggest weights in countries
where these markets are more common sources of firms' funding. The exchange
rate is much more important in the small open economies than in the US.

m  Our revised FCls have meaningful predictive power for growth, especially in the
large G10 economies. We find that financial conditions have played an important
role in supporting the recent pickup of growth across the advanced economies.
The FCl impulse is currently most positive in the US, UK, Sweden and Norway; it
is more neutral in Australia, New Zealand, Japan and Switzerland. Our estimates
point to a continued boost from financial conditions this year, consistent with our
expectation of above-trend growth in most G10 economies.

Investors should consider this report as only a single factor in making their investment decision. For Reg AC
certification and other important disclosures, see the Disclosure Appendix, or go to
www.gs.com/research/hedge.html.
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We have long emphasized the importance of financial conditions for the economic and
monetary policy outlook, and have therefore developed financial conditions indices
(FCls) for each of the world's large economies as well as many smaller ones." Last year
we revamped the FCls of the US, Euro area and Japan to make them easily comparable,
by adopting the same broad modelling structure for each.?. This brought the benefit of
using a consistent model, but with enough flexibility to allow for structural differences
among the economies. Today we extend this new approach to the remaining G10
economies, namely the UK, Canada, Australia, New Zealand, Sweden, Norway, and
Switzerland.

We update all ten FCls on a daily basis, and publish the data on Bloomberg. The tickers
are reported in Appendix A below.

Our New FCls

Exhibit 1 plots our new G10 FCls against the prior versions. The US, Euro area and
Japan FCls are unchanged from their recent update, but some of the other G10 FCls
now look quite different. Exhibit 2 shows how the weights have changed from the prior
version. The box on page 5 provides an overview of the input variables. Appendix B
discusses the underlying econometric models and Appendix C provides a detailed
description of the variables used in each country.

We make the following changes to our FCls in the smaller G10 economies:

®  Most importantly, we now apply the same modeling approach across all
economies, to estimate the partial impact of changes in each financial variable while
holding the other variables constant. This avoids giving too much weight to some
variables—such as the short-term policy rate—whose effect on GDP actually comes
via their impact on other series such as long-term yields and the exchange rate.

B Corporate credit spreads are now included in all economies. Incorporating credit
measures is particularly important for the US and UK, where credit risk has played an
important role in the business cycle in recent years.

®  \We now scale equity prices by a 10-year moving average of earnings. This
eliminates the artificial trend toward a higher equity variable and easier financial
conditions that results from using a nominal equity price index.

B To make the daily FCls comparable across countries, we exclude commodity and
house prices from all series. This affects the old Australia and New Zealand FCls,
but sharpens the focus towards purely financial variables for day-to-day moves in
financial conditions. But since commodity prices are particularly relevant to Canada,
Norway, Australia, and New Zealand, we also produce an extended FCI at monthly
frequency, which incorporates relevant commodity prices for each.®

' See William C. Dudley and Jan Hatzius, “The Goldman Sachs Financial Conditions Index: The Right Tool for
a New Monetary Policy Regime,” Global Economics Paper No. 44, June 8, 2000.

2 See Jan Hatzius, Sven Jari Stehn and Nicholas Fawcett, “Financial Conditions: A Unified Approach,” Global
Economics Analyst, September 20, 2016.

3. Details of the commaodity series are included in Appendix C. Some of these series are composite
measures weighted by commodity production, rather than consumption; but although the path of commodity
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Exhibit 1: Our New G10 FCls
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prices obtained by the former rather than the latter may differ at times, the gap is unlikely to be systematically

big.

017
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Exhibit 2: New vs. 0ld Weights

FCIl Weights

us EA
Policy Rate 4.4 17.3
Riskless Bond Yield 45.1 34.3
Corporate Spread 39.6 1.4
Sovereign Spread - 27.0
Equity Price 4.9 21
Trade-Weighted Exchange Rate 6.0 7.8

Note: Italics indicate old weights.
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* There is also an extended monthly FCI that includes commodity prices for these economies (see Appendix C for details).
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Source: Goldman Sachs Global Investment Research
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Box: Data description

The FCI components generally cover six areas, although the precise setup for each economy depends on
its structure. Details of all the components are listed by country in Appendix C, so this box provides a

high-level overview.

Interest rates. Ve use the policy rate and the nominal 10-year risk-free rate.

Corporate spread. Ve use investment-grade domestic corporate spreads over equivalent-duration
government bond yields.

Sovereign spread. For the Euro area we also include a measure of sovereign risk within the bloc, by
including GDP-weighted 10-year government yields, and take the spread of this over the 10-year swap
rate.

Equity prices. To get a stationary series for equity prices, we use the ratio of a broad-based equity
index to a lagged 10-year average of earnings per share, which has become known as the “Shiller P/E”
ratio.

Commodity prices. To reflect the importance of commodity prices in Canada, Norway, Australia, and
New Zealand, we also include commodity prices in an extended monthly FCI. The daily FCI series for

Global Economics Analyst

all G10 countries focus solely on financial series, and exclude commodity prices.

® Trade-weighted exchange rate. \Ve use the broad GS nominal trade-weighted exchange rate index.
This is the trade-weighted average of 36 bilateral exchange rates, with weights that reflect each
economy’s exports, imports and third-market competition of domestic firms vis-a-vis foreign firms.

Our daily GSFCls with the variables above start in the early 2000s, and we set them equal to 100 for the
average since 2000 (or the first data point, if later). Deviations of the GSCFls from 100 show how far
financial conditions have deviated from “normal” during this period.

20 April 2017

Different Weights for Different Economies

Given our common approach, we can relate differences in the weight of a particular
variable across economies to differences in economic or financial structure. Three
points are worth noting here.

1. Policy rates. The weight on the policy rate in all economies (except Australia) is now
smaller than in the previous version of our FCls. But there are still wide variations in the
weight, which partly reflects differences in the share of short-term borrowing, as
illustrated in Exhibit 3. It may also reflect the fact that banks—which typically benefit
from a lower policy rate because it tends to steepen the yield curve and increase net
interest income—play a more important role in some financial systems, such as Europe
and Japan, than in the US.*

4 Admittedly, the direct effect of policy rate cuts may be smaller if rates are already negative and banks are
unable to pass through additional cuts to their depositors. Even if that is the case, however, the distortions to
the FCI would be small. For example, the weight of the policy rate in Japan is 12%, so that a 10bp rate cut
eases our FCl directly by only 1.2bp. And if it is true that negative policy rates hurt the economy, as some
believe, this would presumably show up in tighter conditions via the FX or equity markets, which we do pick
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Exhibit 3: More Variable Rate Mortgages in Europe and Australia
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* Share of total household loans (i.e., not just mortgages).
** Average of Germany, France, Italy, and Spain.

Source: Badarinza et al (2014), Lea (2010), Bank of Canada, Bank of England

2. Equity and corporate credit markets. The weight on equity prices and corporate
credit spreads is relatively large in the US, where these markets are more central for
consumers and businesses than elsewhere. Exhibit 4 shows the share of household
wealth held in equities for a range of countries, and illustrates the wide range of
variation between them. Moreover, Exhibit 5 shows that US corporations obtain a much
larger share of their borrowing from the bond and commercial paper markets than
corporations in the other G10.

Exhibit 4: The Importance of Equities in Total Household Wealth Varies Markedly Across Countries
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Source: OECD

up. A good example is the January 2016 BoJ cut, which was followed by a meaningful tightening in the Japan
FCI.
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Exhibit 5: Corporate Borrowing From Bond Markets vs. Banks
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Source: Federal Reserve Board, European Central Bank, Bank of Japan, Goldman Sachs Global Investment Research

3. Exchange rates. \While the equity and credit markets are more important in the US
than elsewhere, the exchange rate is less important because the US is less dependent
on foreign trade than other economies. Exhibit 6 shows that exports as a share of GDP
are only 13% for the US, compared, for example, with 28% for the Euro area or 63% for
Switzerland.

Exhibit 6: Smaller Economies Also Tend to Be More Open
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Source: International Monetary Fund, Goldman Sachs Global Investment Research

Weights vs. Importance

The importance of our financial variables for financial conditions depends not just on the
weights of the different variables shown in Exhibit 2 but also on their volatility. For
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example, while the long-term risk-free bond yield has a much higher weight than the
equity market or the trade-weighted exchange rate, it also moves around a lot less, so it
is not obvious which variable is more important. To get a better sense of relative
importance, Exhibit 7 shows the average contributions of the absolute annual changes
in each component, since 2000.

Exhibit 7: Exchange Rates and Equities Drive Most of FCI Changes
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The results show that the currency and equity markets have a substantially greater
impact on our FCls than suggested by the relatively small weights in Exhibit 2. The
equity market is particularly important in the US, while the currency markets are more
important elsewhere, such as Japan, New Zealand and Switzerland. Bond markets and
credit spreads are also important, but generally less so than one might think based only
on their relatively large weights in Exhibit 2. The disconnect is more pronounced for
Japan, possibly reflecting the fact that short and long rates have been more constrained
by the zero lower bound than in the US and Euro area.

The Link with Growth

Our revised FCls have meaningful predictive power for growth, although the extent
varies across countries. We construct a simple vector autoregression model for each
country to estimate the impact of a 100bp FCI tightening on real GDP® Exhibit 8 shows
the impulse responses for the US, Euro area, Japan and the UK. Appendix C provides
details for each country. The effects build gradually over the first year before generally
leveling off in the second year. The effect of a 100bp FCI tightening is around 0.9pp in

5 The VARs use quarterly data and include only the FCI and real GDP in the US, Euro area and Japan. In the
smaller G10 economies we also include a measure of foreign demand in the VAR (except in Australia). In the
commodity-producing economies (Australia, New Zealand, Canada and Norway) we also include measures of
commodity prices. Since it is not clear theoretically how to order the variables when computing the impulse
responses—as causation within a given quarter likely runs in both directions—Exhibit 8 shows an average of
the impulse responses for two different orderings (one orders GDP before the FCI; the other orders the FCI
before GDP growth). We order the FCls last in Australia and Switzerland.
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the US, 0.8 in the Euro area, and 0.7pp in Japan. The impact is statistically significant at
the 5% level in the US and Japan, and at the 10% level in the Euro area and the UK.

Exhibit 8: G4 Impulse Responses
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Source: Goldman Sachs Global Investment Research

Exhibit 9 shows a summary of the fourquarter effects for all G10 economies. The
one-year impact of a 100bp tightening on real GDP growth after one year clusters
around 0.9pp across the G10 economies. The estimated growth effects of financial
shocks tend to be less precisely estimated in the smaller G10 economies.

We can use these VARs to generate an “FCl impulse” for each G10 economy, defined as
the effect of lagged financial conditions shocks on GDP growth. This impulse provides a

summary of how financial conditions are influencing growth at any point in time.%

Exhibit 10 provides a summary of the FCl impulses across the G10 since 2014. The
Appendix provides additional details for how we calculate the FCl impulses and shows

the results for each of the ten economies.

6 This summary is specific to the setup of the model. Of course, growth will be affected by other factors—
such as fiscal policy—which we do not capture explicitly in the model.

20 April 2017
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Exhibit 9: Impact of a 100bp FCI Tightening Varies Across Countries
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Our estimates show that the FCI impulses across the G10 have generally turned more
positive over the last year. Financial conditions acted as a drag across the big four G10
economies in late 2015/early 2016, but then swung to a boost in late 2016. Our
estimates suggest that financial conditions will boost G4 growth by an average of 1/2pp
this year, before beginning to fade next year. The FCI impulse is most positive in the UK
(due to the sharp depreciation of Sterling after the EU referendum) and the US.”

Financial conditions are only somewhat supportive for growth in the Euro area and

Japan this year.

Exhibit 10: FCI Impulses Have Turned Positive
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” The projected UK FCI impulse comes with the caveat that the model does not take into account the impact
of greater uncertainty in the UK surrounding the EU referendum, or our UK economists’ view that higher
inflation will weigh on real disposable incomes, both of which could drag on growth.

ril 2017
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The FCl impulses are also positive in the smaller G10 economies, except in Switzerland.
Conditions are particularly growth supportive in Sweden, due to the effects of highly
expansionary monetary policies. The FCl impulse in Switzerland has generally been
negative in recent years, given the strength of the Swiss Franc.

Exhibit 11: A G10 FCI Impulse
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Source: Goldman Sachs Global Investment Research

Exhibit 11 aggregates the individual impulses to a G10 FCl impulse. We see that financial
conditions have played an important role in supporting the pickup of growth across the
advanced economies since last summer. The G10 FCI impulses point to a continued
boost from financial conditions this year, consistent with our expectation of above-trend
growth in most advanced economies.

Nicholas Fawcett
Sven Jari Stehn
Jan Hatzius

We would like to acknowledge helpful comments from Andrew Benito, Andrew Boak, Mike Cahill, Lasse Holboell
Nielsen and Bill Zu in preparing the new FCls. The earlier work also benefited from discussions with Naohiko Baba
and Huw Pill. Mishel Ghassibe contributed to the project while an intern in the Global Investment Research division.
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Appendix A: Bloomberg Tickers

Country FCI
us GSUSFCI
Euro Area GSEAFCI
Japan GSJPFCI
UK GSGBFCI
Canada GSCAFCI
Switzerland GSCHFCI
Norway GSNOFCI
Sweden GSSEFCI
Australia GSAUFCI
New Zealand GSNZFCI

Note: The tickers are indices in Bloomberg; for example the US FCI is GSUSFCI Index <Go>.
The main FCls have a daily frequency, while the extended FCls have a monthly frequency.

Extended

GSCAFCIE
GSNOFCIE

GSAUFCIE
GSNZFCIE

Source: Goldman Sachs Global Investment Research
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Appendix B: Building a Unified Framework for Financial Conditions

20 April 2017

Model details

Our stylized macro models are broadly the same for all G10 economies and similar to
the models we have used in recent research.® We specify a set of long-run behavioral
relationships that link the components of GDP to some underlying drivers. This partly
determines short-run movements in the model, as each component tends back towards
its long-run equilibrium relationship; recent dynamics also explain changes in the short
run.

Long-run consumption (C,) is determined by real disposable income (Y% and wealth
(We).> For the US and Euro area models, total wealth is broken down into equity and
housing components, and for other economies where consistent equity wealth data are
unavailable, we use real equity prices:

log(C,) = ag + (1 — a;) log(¥¥) + a; log(W§) +a; log(W})

Non-residential investment as a share of potential GDP (/*%)) is driven by real
corporate borrowing costs. This is measured by combining the 10-year government safe
rate (r'y) with a corporate borrowing spread (spread,). In the Euro area model, we also
find that the ratio of equity prices to nominal GDP is an important determinant, and for
Australia and New Zealand we include commodity prices deflated by the GDP deflator.

log(1f"®/vy) = B, + log(g, + ") — p,(rl, + spread, — 5 + 6"%) + B,log(equity, /Y})

There are substantial differences in the sources of funding for firms across the
economies. For example, Euro area firms make more extensive use of bank loan
financing than US firms; the latter make greater use of corporate debt markets. To
account for this, our corporate spread variable incorporates a blend of different
borrowing costs, with weights depending on the economy.

Residential investment (/7,/Y") is driven by a weighted average of real short-term (rs;)
and long-term interest rates and the growth rate of potential GDP (gy):

LT,

1
log(1f/¥}) =y, +log(g, + 6%) -y, (T + % —m 4 JR)

The trade equations are similar for both imports (M) and exports (X;). The two are
modelled as shares of domestic and trade-weighted world demand respectively, and
depend on the real effective exchange rate (RER,). We allow for deterministic trends in
both long-run relationships, to capture structural changes in world trade, for example
caused by globalization.

8 See, for example, “Japan’s Easing Options,” Global Economics Analyst, July 27, 2016; and “The Bank of
England’s Trade-off,"” Global Economics Analyst, August 2, 2016.

% We also include an aging variable in Japan to capture demographic changes.

Page 13



Goldman Sachs

log(M,/DD,) = kg + 1 logfi(RER,) + 15 + 1/TREND
log(X,/FDD,) = ¢, + ¢, log(RER,) + ¢, = 1/TREND

GDP is then determined as the sum of the projections of these components.

Table 1 reports the values of key parameters in the equations above for each of the
economies. Some of these parameters are estimated, using quarterly data, while
others are known to be hard to pin down directly—in particular the sensitivity of
investment to interest rates, and the sensitivity of trade flows to the exchange rate.
We have therefore calibrated these parameters based on our previous work, " our
reading of the academic literature and existing country models.

Table 1: Comparison of Model Parameters Across Economies

us EA JP (¢]:) CA SE \[o] AU \V4 CH
Consumption
L] -0.13 -0.75 -0.61 -0.46 0.25 -0.17 1.71 0.23 1.24 0.02
L2 0.03 0.03 0.06 0.03 0.03 0.05 0.02 0.03 0.05 0.03
L25-] 0.06 0.04 -- - -- -- -- - -- -
Non-Residential Investment
Fo -4.13 -3.20 -4.94 -4.79 -3.76 -3.92 -3.19 -2.97 -4.31 -3.96
B 0.03 0.04 0.01 0.025 0.025 0.03 0.025 0.02 0.025 0.025
Bz -- 0.12 -- - 0.1 0.08 -- - -- 0.19
Residential Investment
Yo -2.81 -4.01 -3.54 -4.2 -2.57 -2.64 -2.92 -3.08 -3.74 -3.75
Y1 0.01 0.02 0.03 0.03 0.025 0.015 0.025 0.025 0.025 0.025
Ko -2.27 -2.58 -1.41 -1.58 -1.45 -1.6 -1.43 -1.44 -1.45 -0.66
Ky 0.10 0.15 0.1 0.15 0.1 0.25 0.1 0.08 0.1 0.1
Kz -15.46 -- -104.37 -91.9 -19.66 -53.47 -22.12 -68.03 -30.19 -49.1
Po 3.32 2.1 6.72 9.68 2.24 2.29 2.61 8.87 0.19 0.35
L0 0.15 0.20 0.10 0.10 0.20 0.10 0.15 0.20 0.20 0.10
Lo -17.26 -17.99 1.90 -28.12 64.75 21.96 91.22 -60.26 45.16 28.44

Source: Goldman Sachs Global Investment Research

20 April 2017

Simulating the effect of FCI component shocks

We shock each of the FCI components separately to compare their effect on GDP. This
comparison generates the component weights in the overall FCI. In order to isolate the
impact of each component on the model, we proceed as follows: we introduce a
permanent shock to one component (a 100bp increase for interest rates and spreads, a
1% fall in equities, and a 1% rise in the TWI, and for the monthly extended FCls, a 1%
rise in commodity prices) but hold all other financial variables constant. This gives the
cleanest estimate of the direct impact of that component on activity, without
inadvertently double-counting effects that come through the other financial variables.

The country-by-country charts in the Appendix trace out this exercise for each economy.
A permanent 100bp shock to the long-term safe rate, for example, triggers a fall in GDP
three years later of just under 0.4% in the US, around 0.4% in the Euro area and around
0.14% in Japan. By contrast, a permanent 10% fall in equity prices leads to a fall in
GDP of between 0.1% and 0.2% in all three economies.

0 See “How much does the exchange rate matter for growth?", Global Economics Analyst, 10 September
2016.
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20 April 2017

We then use the GDP effect four quarters after the shock to calculate the weight of
each component in the FCI. So the fact that, for the US, the impact of a shock to the
10-year Treasury yield is nearly seven times as big as the impact of a shock to the
exchange rate means that its weight should be nearly seven times as big.

From model weights to FCI weights

Some of the financial variables in our economic models differ from those in our FCI.
This affects the equity variable, and some of the elements in the corporate spread. To
map from the model spread components to the FCl spreads detailed in the box on page
B, we relate the former to the latter using a simple regression for each country and find
that there is a strong relationship between the two. The estimated link also allows us to
translate the model weights into FCI weights for the corporate spread. The equity
weight is scaled by the relative volatility of the model equity indices and the equity
series used in the FCI. The overall component weights are then normalized to ensure
they sum to one.

Constructing FCI Impulse
The FCl impulse is designed to measure the contribution of current and past financial
conditions on real GDP growth. It is calculated in four steps:

First, we estimate a statistical model linking changes in financial conditions and real
GDP growth. This vector autoregression model (VAR) comprises changes in the FCl and
gog annualized real GDP growth, and—for smaller economies more open to trade—
trade-weighted foreign demand and—for commodity producers—commodity prices.™
The models use quarterly data, and the sample period and number of lags differ across
countries.

Second, we make assumptions on the order in which financial conditions and growth
respond to each other. We identify the VAR using a Cholesky decomposition. As it is
difficult to take a strong view on the ordering, we consider two orderings, one in which
the FCI appears before GDFE and vice versa, holding the position of any other elements
of the VAR unchanged.™ The impulse responses show a significant effect of shocks to
financial conditions on real GDP for either ordering.

Third, we make assumptions for financial conditions going forward. Specifically, we
assume that the FCI remains at its current (daily) level until the end of the forecast
horizon. We also use the VAR to generate a baseline projection for real GDP growth over
this horizon.

Fourth, we use statistical techniques to calculate the historical and projected FCl
impulse. We decompose historical and projected real GDP growth into contributions
from FCI and growth using the structural shocks calculated in step two above. We
calculate the impulse for each of the two possible orderings and define the average as
our FCl impulse.

" We do not include foreign demand in the Australia VAR.

2. \We order the FCl last in Australia and Switzerland.
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Appendix C: Country details

United States: Components

Variable

Nominal Policy Rate
Nominal Riskless Bond Yield

Corporate Spread

Equity Price
Trade-Weighted Exchange Rate

Target Federal Funds Rate
10-Year Treasury Yield

iBoxx Domestic Non-Financials BBB 15Y+ Spread over 10-year

Treasury Yield
S&P 500, Scaled by 10-year Moving Average of Earnings
GS Broad Trade-Weighted Index

4.4%
45.1%

39.6%

4.9%
6.0%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
106 106 0.00 +—= 0.00
US Financial Conditions Index ~
105 1 P15 505 L 0.05
104 - - 104
-0.10 - -0.10
103 - - 103
-0.15 r-0.15
102 - F 102
-0.20 r -0.20
101 - [ 101
-0.25 1 US GDP Response of F-0.25
100 - 100 Shocks to FCI Components
9% 9% -0.30 - ——Policy Rate (100bp) L -0.30
1 [ ——10y UST (100bp)
BBB Spread (100bp)
98 - Fe8 0351 Equities (-1%) [ -0-35
—TWI (+1%)
97 T T T T T T T T 97 -0.40 T T T T T T T - T T -0.40
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10
Percentage points Percentage points Percentage points Percentage points
1.0 1.0 2.0 . 2.0
US GDP Response to 100bp FCI Tightening '
15 - i L 15
0.5 - r 0.5 H
1.0 : 1.0
0.0 0.0 :
0.5 - I I I I 05
0.5 4 0.5 | Il I III" I |I: n
0.0 I I I I I ' 0.0
-1.0 - - -1.0 0.5 i r-0.5
1.0 | b0
-1.5 - -1.5 H
15 | Real GDP Growth Impulse ! L 45
o from US GSFCI, gog ann. ! o
2.0 . . . . . . . 2.0 :
0 1 2 3 4 5 6 7 8 -2.0 T T T T T T —t -2.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 16
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Euro Area: Components

Variable
Nominal Policy Rate

Nominal Riskless Bond Yield

Corporate Spread

Sovereign Spread

Equity Price
Trade-Weighted Exchange Rate

Description
3-month OIS Swap Rate

10-year Swap Rate

iBoxx Investment Grade Corporate,
Spread over 10-year EUR Swap Rate

GDP-weighted Average of 10-year Government Yields, Spread
over 10-year Swap Rate

STOXX 50, Scaled by 10-year Moving Average of Earnings
GS Broad Trade-Weighted Index

17.3%
34.3%

11.4%

27.0%

21%
7.8%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
104 104 0.00 — 0.00
Euro Area Financial Conditions Index
103 F 103 -0.05 - -0.05
102 - 102  -0.10 - -0.10
101 - F 101 -0.15 - -0.15
100 - 100 -0.20 - -0.20
99 1 - 99 -0.25 1 EA GDP Response of - -0.25
Shocks to FCI Components
1 L N ] ——Policy rate (100bp) L
% 98 0-30 —— 10y Swap Rate (100bp) 0.30
Corporate Spread (100bp)
97 L o7 -0.35 ——Sovereign Spread (100bp) - -0.35
——Equities (-1%)
TWI (+1%)
96 - - - - - r r r 96 -0.40 T T T T T T T T T -0.40
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 9 10

Percentage points

Percentage points

Percentage points

Percentage points

1.0 1.0 1.5 T 1.5
EA GDP Response to 100bp FCI Tightening H
0.5 F 0.5 E
10 - P10
0.0 0.0 :
05 | L 05 05 “" i Los
1.0 4 1.0 I I I
0.0 1 I I i I i L oo
[l |
2.0 - L 20 051 5 05
Real GDP Growth Impulse from !
EA GSFCI, qoq ann. H
25 : : : : : : : : 25 '
0 1 2 3 4 5 6 7 8 -1.0 T T T T T T — -1.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 17
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Japan: Components

Variable

Description

Nominal Policy Rate
Nominal Riskless Bond Yield

Corporate Spread

Equity Price
Trade-Weighted Exchange Rate

Overnight Uncollateralized Call Rate
10-year Japanese JGB Yield

Bank of America Merrill Lynch Corporate Yield to Worst, Spread
over 10-year JGB

Topix 500, Scaled by 10-year Moving Average of Earnings
GS Broad Trade-Weighted Index

12.6%
59.1%

19.3%

2.0%
71%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
104 104 0.00 0.00
Japan Financial Conditions Index
103 - - 103 -0.02 - - -0.02
102 - 102 .0.04 4 - -0.04
101 - - 101 -0.06 - - -0.06
100 - - 100 -0.08 - - -0.08
JP GDP Response of
Shocks to FCI Components
99 - 99 E 4 (-
0.10 ——Policy Rate (100bp) 0.10
—— 10y JGB (100bp)
98 L 98 -0.12 - Corporate Spread (100bp) - -0.12
—— Equities (-1%)
—TWI (+1%)
97 T T T T T T T T 97 -0.14 T T T T T T T T T -0.14
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10
Percentage points Percentage points Percentage points Percentage points
0.5 0.5 5.0 : 5.0
JP GDP Response to 100bp FCI Tightening !
4.0 H - 4.0
0.0 00 3.0 ; - 3.0
2.0 4 : L 2.0
T hl . ..
0o [In .-I II . 111 B o
-1.0 II I 1 - -1.0
-1.0 A F-1.0 E
2.0 - ; 20
Real GDP Growth Impulse 1
3.0 1 from JP GSFCI, qoq ann. ; F-3.0
-1.5 T T T r r r r T -1.5 !
0 1 2 3 4 5 7 8 -4.0 ! -4.0

Quarters after shock
Note: Shaded area indicates +/- 2 S.D. error band.

2010 2011 2012 2013 2014 2015

2016 2017

Source: Goldman Sachs Global Investment Research

20 April 2017
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UK: Components

Variable

Description

Nominal Policy Rate

Nominal Riskless Bond Yield
Corporate Spread

Equity Price
Trade-Weighted Exchange Rate

BOE Bank Rate
10-year Gilt Yield

iBoxx Investment Grade Corporate,
Spread over 10-year Government Bond Yield

FTSE 100, Scaled by 10-year Moving Average of Earnings

GS Broad Trade-Weighted Index

13.7%
38.2%

33.6%

3.7%
10.9%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
104 104 0.00 - 0.00
UK Financial Conditions Index
—New
] L -0.02 + -0.02
102 old 102
-0.04 - -0.04
100 - - 100
-0.06 - + -0.06
98 - 98
-0.08 + -0.08
9 L 96 UK GDP Response of
.0.10 1 Shocks to FCI Components L -0.10
——Policy Rate (100bp)
——10y Gilt (100bp)
94 1 P9 012 Corporate Spread (100bp) F-0.12
——Equities (-1%)
——TWI (+1%)
92 T - r r 92 -0.14 T T T T T T T - - - -0.14

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Percentage points

Percentage points

0 1 2 3 4 5 6 7 8 9 10

Percentage points

Percentage points

1.0 1.0 2.5 T 25
UK GDP Response to 100bp FCI Tightening Real GDP Growth Impulse '
from UK GSFCI, goq ann. |
2.0 4 H - 2.0
0.0 0.0 :
1.5 4 ' L 15
1.0 4 | F 1.0
-1.0 - - -1.0
0.5 - I “ - 0.5
i L 0.0 l I I I I I ] 0.0
2.0 -2.0 . I Ll | I I I ’
-0.5 - i r-0.5
-3.0 - - - - - - - - 3.0 :
0 1 2 3 4 5 6 7 8 -1.0 T T T T T T T -1.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 19
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Canada: Components

Variable
Nominal Policy Rate
Nominal Riskless Bond Yield

Corporate Spread

Equity Price

Trade-Weighted Exchange Rate

Commodity Price

Bank of Canada Policy Rate
10-year Benchmark Government Bond Yield

Bank of America Merrill Lynch Corporate Yield to Worst, Spread
over 5-year Benchmark Government Yield

S&P/TSX Composite Index,
Scaled by 10-year Moving Average of Earnings

GS Broad Trade-Weighted Index
BOC Commaodity Price Index

Weight

46.6%

27.7%

2.5%

11.0%

Extended Weight

44.7%

26.5%

2.4%

10.5%
4.3%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
104 104 0.00 0.00
Canada Financial Conditions Index
1 —N L
103 e 103 505 | L -0.05
Extended
102 F 102
.\ Old 010 1 L 010
101 | "-‘ y L 101
‘ -0.15 - r-0.15
100 ) - 100
| 0.20 - L -0.20
99 F 99
-0.25 1 CA GDP Response of F-0.25
98 - 98 Shocks to FCI Components
-0.30 ——Policy Rate (100bp) L -0.30
97 1 o7 ——10y Gov Bond (100bp)
0.35 Corporate Spread (100bp) 0.35
o | Lo -035 —— Equities (-1%) |
—TWI (+1%)
95 T T T 95 -0.40 T T T T T T T T T T -0.40

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Percentage points

Percentage points

0 1 2 3 4 5 6

Percentage points

Percentage points

1.0 1.0 2.5 : 25
CA GDP Response to 100bp FCI Tightening Real GDP Growth Impulse '
20 4 from CA GSFCI, qoq ann. !
P L20
0.0 0.0 I
~ 15 4 '
\ 1.0 4 : F 1.5
-1.0 4 - -1.0 :
\ 05 I | |EI I
H - 1.0
0.0 | I I I | | I I H I
-2.0 - -2.0 : " bl '
05 | i los
-3.0 - -3.0 ] 1
—FCl 1.0 :
! - 0.0
Extended 15 | ®FCI E
-4.0 - - - - - - - - -4.0 Extended '
0 1 2 3 4 5 6 7 8 -2.0 T T T T T T L -0.5
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 20
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Switzerland: Components
Variable

Description

Nominal Policy Rate
Nominal Riskless Bond Yield

Corporate Spread
Equity Price

Trade-Weighted Exchange Rate

Average of SNB Target Rate Upper and Lower Limit

10-year Benchmark Government Bond Yield

Bloomberg Investment Grade Corporate,
Spread over 5-year Benchmark Government Yield

Swiss Exchange Swiss Market Index,
Scaled by 10-year Moving Average of Earnings

GS Broad Trade-Weighted Index

6.2%
56.0%

13.7%

3.3%

20.8%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
110 110 0.0 0.0
Switzerland Financial Conditions Index
108 - 108 0.1 - -0.1
106 - F 106  -0.2 - -0.2
104 - F 104 .03 - - -0.3
102 - 102 -0.4 - - -0.4
100 A P 100 059 cygpp Response of [ 05
Shocks to FCI Components
98 - 98 -0.6 4 ——Policy Rate (100bp) - -0.6
—— 10y Gov Bond (100bp)
96 - L 96 07 - Corporate Spread (100bp) L .07
—— Equities (-1%)
——TWI (+1%)
94 T - - r r r - T 94 -0.8 T - - r r r - T -0.8
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 9 10
Percentage points Percentage points Percentage points Percentage points
2.0 2.0 2.0 2.0
CH GDP Response to 100bp FCI Tightening Real GDP Growth Impulse i
from CH GSFCI, qoq ann. '
1.0 - 1.0 !
1.0 1 1.0
0.0 0.0 E
-1.0 4 F-1.0 00 -I I II III I I._I:I. 0.0
-2.0 - -2.0 ‘ H
-1.0 A 1 F-1.0
-3.0 - 3.0 :
4.0 4 L 40 207 ' L -2.0
-5.0 . . . . . . . . -5.0 :
0 1 2 3 4 5 7 8 -3.0 T T T T T — -3.0
Quarters after shock 2010 2011 2012 2013 2014 2016 2017

Note: Shaded area indicates +/- 2 S.D. error band.

Source: Goldman Sachs Global Investment Research

20 April 2017
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Norway: Components

Variable
Nominal Policy Rate

Weight
Norges Bank Sight Deposit Rate

Extended Weight

Nominal Riskless Bond Yield 10-year Benchmark Government Bond Yield 50.4% 49.5%
Bloomberg Investment Grade Corporate, o
18.3%
Corporate Spread Spread over 4-year Benchmark Government Yield 18.7% 8.3%
. . Oslo OSE All Share Index o
) . 0.69
Equity Price Scaled by 10-year Moving Average of Earnings 26% %
Trade-Weighted Exchange Rate GS Broad Trade-Weighted Index 15.5% 15.3%
Commodity Price European Brent Oil Spot Price (USD) - 3.5%
Source: Goldman Sachs Global Investment Research
Index Index Percentage points Percentage points
108 108 0.00 - 0.00
Norway Financial Conditions Index
106 —New 106 0,02 L -0.02
Extended
] ol
104 - | 104 -0.04 - - -0.04
‘I
102 - | 102  -0.06 - - -0.06
¥
GM v L)
100 “;m, . [ \ F 100  -0.08 - + -0.08
() !
| "v "\.“ NO GDP Response of
98 ) 08 010 Shocks to FCI Components 010
~7 1 ——Policy Rate (100bp) I
——10y Gov Bond (100bp)
96 - L 96 -0.12 - Corporate Spread (100bp) L -0.12
——Equities (-1%)
—TWI (+1%)
94 T T T T T T T T 94 -0.14 T T T T T T T T T T -0.14
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10
Percentage points Percentage points Percentage points Percentage points
2.0 - . 20 35 ; 35
NO GDP Response to 100bp FCI Tightening Real GDP Growth Impulse i
3.0 1 from NO FCI Impulse, goq ann. ! L 3.0
1.0 4 - 1.0 '
uFCl H
2.5 - H - 25
0.0 0.0 Extended E
2.0 4 : L 2.0
1.0 L 1.0 :
1.5 1.5
-2.0 1 P20 1.0 1.0
-3.0 L .30 051 I | ‘ ‘ L 05
0.0 I -1 - ! 0.0
40 | —Fcl L 4.0 | | I :
Extended -0.5 : L .05
5.0 . . . . . . . . 5.0 :
0 1 2 3 4 5 6 7 8 -1.0 T T T T T T — -1.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 22
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Sweden: Components

Variable

Description

Nominal Policy Rate

Nominal Riskless Bond Yield

Corporate Spread

Equity Price

Trade-Weighted Exchange Rate

Riksbank Repo Rate
10-year Benchmark Government Bond Yield

Bloomberg Investment Grade Corporate,

Spread over 4-year Benchmark Government Yield
OMX Stockholm 30,

Scaled by 10-year Moving Average of Earnings

GS Broad Trade-Weighted Index

6.4%
46.2%

27.9%

2.3%

17.2%

Source: Goldman Sachs Global Investment Research

0.00

-0.05

-0.10

-0.15

-0.20

-0.25

-0.30

-0.35

-0.40

Index Index Percentage points Percentage points
104 104 0.00
Sweden Financial Conditions Index
—New -0.05 - H
102 old F 102
J -0.10 F
100 - { - 100
V‘\, M’/J 015 - .
98 - 98 -0.20 +
-0.25 - L
96 1 96 SE GDP Response of
-0.30 | Shocks to FCI Components L
: ——Policy Rate (100bp)
94 - L 94 —— 10y Gov Bond (100bp)
-0.35 - Corporate Spread (100bp) L
——Equities (-1%)
—TWI (+1%)
92 T - - r r r r r 92 -0.40 T T T T - r r - :
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10

Percentage points

Percentage points Percentage points

Percentage points

2.0 20 60 -

SE GDP Response to 100bp FCI Tightening Real GDP Growth Impulse '

1.0 4 L 1.0 from SE GSFCI, gog ann. :

5.0 !

0.0 0.0 ;

1.0 - Lo 407 '

2.0 L 20 30 - :

-3.0 - 3.0 ;

2.0 i

40 | L 40 :

5.0 - L 50 107 ‘ | I :

6.0 F-60 00 | - - I I —

] I I LN | I - !

7.0 : : : : : : : : -7.0 :

0 1 2 3 4 5 6 7 8 1.0 . . . . . . -
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017

Note: Shaded area indicates +/- 2 S.D. error band.

6.0

5.0

4.0

3.0

20

Source: Goldman Sachs Global Investment Research

20 April 2017
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Nominal Policy Rate

Weight
RBA Cash Rate Target

Extended Weight

Nominal Riskless Bond Yield

Corporate Spread

Equity Price

Trade-Weighted Exchange Rate

Commodity Price

10-year Benchmark Government Bond Yield 59.7%

Bank of America Merrill Lynch Corporate Yield to Worst, Spread

0,
over 5-year Benchmark Government Yield 17.0%

Stock Price Index All Ordinaries,

Scaled by 10-year Moving Average of Earnings
GS Broad Trade-Weighted Index 9.0%
RBA Commaodity Price Index -

2.5%

58.5%

16.7%

2.3%

8.8%
2.2%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
104 104 0.00 0.00
Australia Financial Conditions Index
103 - ——New + 103 -0.05 - - -0.05
Extended
102 - old + 102 -0.10 - + -0.10
101 - + 101 -0.15 - F-0.15
l (
100 v O 100 -0.20 - -0.20
|
'1, ' '| ,4
99 - [ 99 -0.25 AU GDP Response of - -0.25
Shocks to FCI Components
98 - L 98 -0.30 | ——Policy Rate (100bp) L -0.30
——10y Gov Bond (100bp)
Corporate Spread (100bp)
97 97  -0.35 - Equities (-1%) - -0.35
—TWI (+1%)
96 T T T T T T T T 96 -0.40 T T T T T T - T T -0.40
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10
Percentage points Percentage points Percentage points Percentage points
1.0 1.0 2.0 T 2.0
AU GDP Response to 100bp FCI Tightening Real GDP Growth Impulse !
from AU GSFCI, gog ann. H
15 4 uFCl 5 P15
0.0 +— 0.0 Extended :
1.0 - : 1.0
N N N | | HH |‘ H‘l‘ N
0.0 I ¥ | I | Ty I 0.0
2.0 | L 2.0 I | '
—FcCl :
-0.5 - I - -0.5
Extended !
-3.0 , , , , , , , , 3.0 :
0 1 2 3 4 5 6 7 8 -1.0 T T T T T - — -1.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
Source: Goldman Sachs Global Investment Research
20 April 2017 Page 24



Goldman Sachs

New Zeal

Variable
Nominal Policy Rate
Nominal Riskless Bond Yield

Corporate Spread

Equity Price

Trade-Weighted Exchange Rate
Commodity Price

Description

RBNZ Official Cash Rate

10-year Benchmark Government Bond Yield

Average of Bloomberg 0+/0-5 Year Corporate Yield, Spread over
5-year Benchmark Government Yield

NZX 50 Total Return Index, Scaled by 10-year Moving Average of
Earnings (spliced with NZSX All Indexes prior to 2004)

GS Broad Trade-Weighted Index
ASB Commodity Price Index

Weight

59.6%

24.7%

2.2%

11.0%

Extended Weight

58.

24.

4%

2%

2.1%

10.

8%

1.9%

Source: Goldman Sachs Global Investment Research

Index Index Percentage points Percentage points
105 105 0.00 0.00
New Zealand Financial Conditions Index
104 1 ——New P 104 0,05 | L -0.05
Extended
103 | FA
03 old 03 -0.10 4 - -0.10
102 F 102
| -0.15 - +-0.15
101 i H Iy i P{ M - 101
! e L ‘ -0.20 4 - -0.20
J g T \ : .
100 M A Uy ﬁw m [ L 100
14 ] i 0 " NZ GDP Response of
99 | |' 1 w ® | g9 -0.25 | shocks to FCI Components F-0.25
PR ——Policy Rate (100bp)
08 ‘M 08 -0.30 - ——10y Gov Bond (100bp) - -0.30
1 [ —— Corporate Spread (100bp)
——Equities (-1%)
97 - L g7 -0.35 TWI (+1%) + -0.35
~———Commodity prices (-1%)
96 - - T T T T T T 96 -0.40 T T T T T T T T T -0.40
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 0 1 2 3 4 5 6 7 8 9 10
Percentage points Percentage points Percentage points Percentage points
2.0 2.0 4.0 . 4.0
NZ GDP Response to 100bp FCI Tightening Real GDP Growth Impulse H
from NZ GSFCI, qoq ann. H
1.0 F 1.0 1 H
3.0 | | 30
0.0 0.0 2.0 i
! - 2.0
-1.0 4 F-1.0 10 - E
| || [
-2.0 4 F-2.0 0.0 I [ X I I .i 1
-3.0 L -3.0 | : - 0.0
-1.0 4 !
40 { —FCl L -4.0 ; | 10
Extended -20 1  mFCl :
5.0 : : : : : : : : 5.0 Extended i
0 1 2 3 4 5 6 7 8 -3.0 T T T T T T - -2.0
Quarters after shock 2010 2011 2012 2013 2014 2015 2016 2017
Note: Shaded area indicates +/- 2 S.D. error band.
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