
The effect of the short-term interest rate on GDP—known as the “IS curve”—isn

a central relationship in standard macroeconomic models.  But we show that the
IS curve for the US has broken down empirically over the past few decades.

This breakdown provides a natural motivation for considering a financialn

conditions index (FCI).  Our FCI is defined as a weighted average of riskless
interest rates, the exchange rate, equity valuations, and credit spreads, with
weights that correspond to the direct impact of each variable on GDP.

We can decompose the IS curve into 1) the response of GDP to the FCI and 2)n

the response of the FCI to the federal funds rate.  The GDP-FCI link is largely
unchanged; FCI changes remain highly significant predictors of real GDP
changes.  By contrast, the FCI-funds rate link has broken down and this is why
the IS curve has broken down as well.

The latter finding does not mean that Fed officials are now unable to influencen

financial conditions, and ultimately GDP.  We show that monetary policy
innovations—measured as changes in Treasury yields in one-hour windows
around FOMC announcements—remain highly significant predictors of FCI
changes.  So Fed officials can influence the FCI via monetary policy innovations,
even though they cannot control it just by setting a path for the funds rate.

Concerns about reverse causation from GDP to the FCI look overdone.  Althoughn

growth shocks—measured via data surprises—have significant effects on
individual asset prices, these effects tend to offset one another in an FCI; in fact,
they cancel out almost exactly in the case of the GS FCI.

Concerns about the sensitivity of the FCI to changes in the neutral funds rate r*n

also look overdone.  To show this, we construct an “equilibrium” FCI that varies
with perceived changes in r*.  We find that movements in the equilibrium FCI
account for only a small share of the year-to-year variation in the actual FCI.

Based on these results, we amend a standard New Keynesian macroeconomicn

model to include an FCI.  This produces a Taylor-type rule which implies that the
central bank should use its tools to ease the FCI (or keep it easy) when inflation
and/or employment are below mandate-consistent levels, and vice versa.
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Since the 1990s, many central banks, including the Federal Reserve, have framed their
policy in terms of a New Keynesian model for monetary policy.  This model contains an
IS curve (which describes the relationship between the output gap and the real policy
rate), a Phillips curve (which describes the relationship between inflation and the output
gap) and a Taylor-type rule (which relates the policy rate to deviations of inflation and
employment from the central bank’s target).

One problem with this setup is that the Phillips curve does not fit very well in practice.
As discussed in Yellen (2017), the Phillips curve is relatively flat and, for this reason, the
output gap only explains a modest share of the ups and downs of inflation.  But another
issue is that the fit of the IS curve is also poor, especially in recent decades.  In some
ways, this issue is even more central than the poor fit of the Phillips curve.  If the
Phillips curve does not fit, the central bank will have trouble controlling inflation but will
still be able to control output.  But if the IS curve does not fit, the central bank will not
be able to control either inflation or output.

A Standard IS Curve No Longer Fits Well

We can illustrate the poor fit of the IS curve in recent decades using the specification of
Rudebusch and Svensson (1999).  Exhibit 1 shows regressions of the output gap on two
of its own lags and a measure of the lagged policy rate.  For the latter, we use three
alternative definitions.  The first is simply the real federal funds rate deflated by
year-on-year core PCE inflation.  The second is the real funds rate minus the estimated
equilibrium rate according to Holston, Laubach, and Williams (2016).  The third is the
funds rate “shock” constructed according to the “narrative approach” in Christina and
David Romer (2004), which defines monetary policy shock as the difference between
the intended funds rate and the rate implied by the Fed’s normal operating procedure,
given its forecasts for the economy.

Exhibit 1: OLS Results Show that Impact of Funds Rate on Growth Has Become Insignificant

\

Sample:
1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

1963Q1-
2017Q2

1985Q1-
2017Q2

1995Q1-
2017Q2

1963Q1-
2008Q2

1985Q1-
2008Q2

1995Q1-
2008Q2

Output Gap (-1) 1.18 1.26 1.27 1.17 1.26 1.27 1.24 1.31 1.34
[18.17]** [15.05]** [12.56]** [18.03]** [14.97]** [12.42]** [16.87]** [14.16]** [11.28]**

Output Gap (-2) -0.24 -0.33 -0.34 -0.24 -0.34 -0.35 -0.34 -0.39 -0.4
[-3.58]** [-3.77]** [-3.17]** [-3.74]** [-3.90]** [-3.32]** [-4.63]** [-4.09]** [-3.30]**

Real Rate (-2) -0.06 0.00 0.00
[-3.44]** [-0.17] [0.11]

Real Rate HLW Gap (-2)^ -0.08 0.01 0.03
[-3.98]** [0.22] [0.63]

Romer-Romer Shock (-8) -0.2 0.04 0.04
[-2.00]* [0.19] [0.16]

Observations 218 131 91 216 129 89 160 104 64
R^2 0.90 0.91 0.92 0.91 0.91 0.92 0.88 0.91 0.92
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% and1% levels.
^ Using the estimates of Holston-Laubach-Williams (2016).

Real Funds Rate Real Funds Rate Gap* Romer-Romer Shock

Dependent Variable: CBO Output gap

Source: Goldman Sachs Global Investment Research
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Over the sample period as a whole, we find a statistically significant impact from the
real funds rate on output, for all three of our policy rate definitions.  But if we only look
at more recent data, this effect disappears.  The point estimate is now positive (though
statistically insignificant) for all three of our policy rate definitions, including even the
Romer-Romer shock variable, which has been designed carefully to reduce the risk of
simultaneity bias.

These results are robust to alternative measures of the output gap and to looking at
GDP growth instead of the output gap. Exhibit A1 in Appendix A shows that the findings
are similar using the Fed staff, OECD and IMF measures of the output gap. Exhibit A2
shows that similar results hold when the IS curve is expressed in terms of changes in
the output gap or real GDP growth.

An alternative way to look at the impact of monetary policy shocks is to estimate a
vector autoregression (VAR) using the policy rate and the output gap.  We use a
Cholesky decomposition and order the output gap first and the policy rate variable
second.  This means that within-quarter correlation is assigned to the impact of the
output gap on the policy rate. Exhibits 2 (above) and 3 (below) show the impulse
responses for 1960Q1-1984Q4 sample and a 1985Q1-2017Q3 sample. 

Exhibit 2: VAR Results Show that Impact of Funds Rate Shocks on Growth Was Significant in 1960-1984

0

0.5

1

1.5

2

2.5

0

0.5

1

1.5

2

2.5

1 2 3 4 5 6 7 8 9 10 11 12

Percent Percent 

Response of Output Gap to Output Gap Shock 

-2

-1.5

-1

-0.5

0

0.5

-2

-1.5

-1

-0.5

0

0.5

1 2 3 4 5 6 7 8 9 10 11 12

Percent Percent 

Response of Output Gap to Policy Rate Shock 

-0.5

0

0.5

1

1.5

2

-0.5

0

0.5

1

1.5

2

1 2 3 4 5 6 7 8 9 10 11 12

Percentage points Percentage points 

Response of Policy Rate to Policy Rate Shock 

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

-0.2

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1.6

1.8

1 2 3 4 5 6 7 8 9 10 11 12

Percentage points Percentage points 

Response of Policy Rate to Output Gap Shock  

Note: The horizontal axes denote quarters and the gray areas show +/- 2 standard error bands.

Source: Goldman Sachs Global Investment Research

16 July 2018 3

Goldman Sachs Global Economics Paper



The results are consistent with the single-equation estimates.  Over the early (1960-84)
sample, the impulse response functions from our VAR show that policy rate shocks have
a negative and statistically significant impact on the output gap.  But over the period
since 1985, the impulse responses are insignificantly different from zero.  Exhibits A3
and A4 in Appendix A show that this is true not only for the real funds rate but also for
the Romer-Romer measure of monetary policy shocks.

Measuring Financial Conditions

The results of the previous section suggest that the standard IS curve has not worked
well in the last couple of decades.  One possible reason is that the policy rate only has a
small direct impact on aggregate demand.  Instead, most of the impact of changes in
the policy rate occurs indirectly via changes in broader financial conditions, including
longer-term interest rates, credit spreads, exchange rates, and equity prices. This
suggests that it is useful to monitor a summary measure of how different financial

Exhibit 3: VAR Results Show that Impact of Funds Rate Shocks on Growth Turned Insignificant in 1985-2017
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variables—not just the policy rate—affect the real economy, i.e. a financial conditions
index.

Our preferred FCI is constructed as a weighted average of short-term interest rates,
long-term interest rates, the trade-weighted dollar, an index of credit spreads, and the
ratio of equity prices to the 10-year average of earnings per share. We set the weights
using the estimated impact of shocks to each variable on real GDP growth over the
following four quarters using a stylized macro model. Moreover, we estimate the partial
impact of changes in each financial variable while holding the other financial 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 (potentially time-varying)
impact on other series such as long-term yields and the exchange rate. Appendix B
describes the model and the construction of our FCI in more detail.

In theory, it might be best to measure financial conditions in real terms.  But in practice,
there is likely to be a significant amount of measurement error in any one definition of
inflation expectations, especially at longer horizons.  Moreover, an argument can be
made that changes in nominal financial variables also matter for aggregate demand, e.g.
in the case of the impact of interest rate changes on credit availability for
liquidity-constrained borrowers.  Hence, we focus primarily on a nominal version of our
FCI, which we believe is the better choice for the period since the 1990s when inflation
has been low and stable.  We also provide a research FCI that is adjusted for changes in
trend inflation and is available back to 1960. 

Exhibit 4 compares our FCI with a few other leading indices produced by Bloomberg,
the Chicago Fed, the IMF, the Kansas City Fed and the OECD. The indices vary across a
number of dimensions:

Scope. The FCIs differ in terms of the number of inputs, ranging from just five in ourn

FCI to 105 in the Chicago Fed index. Significant differences also emerge in terms of
the included variables. The Bloomberg index, for example is heavily focused on
spreads and volatility measures, while our FCI also includes measures of “safe”
funding (including the ten-year Treasury yield).

Frequency. The OECD measure is quarterly, the IMF monthly, the Chicago andn

Kansas Fed weekly, and the Bloomberg and GS indices are available on a daily basis.

Methodology. The FCIs fall into two groups. The first uses purely statisticaln

techniques to summarize the co-movement of the financial variables (with simple
averages, principal components or dynamic factor models).  The second (including
our FCI) sets the weights using an estimate of the impact of each variable on GDP
growth.  The advantage of the latter over dynamic factor models, in particular, is that
the weights provide a more intuitive interpretation and the FCI components can be
used for further analysis (see below).
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Exhibit 5 compares the behavior of the selected FCIs over time. The broad movements
are similar in that all indices show tighter financial conditions in the early 1990s, the
early 2000s and, especially, during the financial crisis. But differences emerge during
more normal times. For example, the GS index showed a sharper swing during
1999-2002 and a more notable deterioration in financial conditions in 2015-16.

Exhibit 4: The Features of Selected Financial Conditions Indices (FCIs)
Overview of Selected US FCIs

Frequency Sample start Methodology Components

Bloomberg daily 1991 Equally weighted sum 10 variables from money, bond and equity markets

Chicago Fed NFCI weekly 1971 Dynamic factor model 105 series from money, debt and equity markets

IMF monthly 1990 Dynamic factor model
16 series including interest rates, spreads, credit growth, 
equity returns, exchange rates and the VIX

Kansas City Financial Stress Index weekly 1990 Principal component
11 variables including interest rates, yield spreads, 
exchange rate and inflation pressure-linked variables

OECD quarterly 1995 Weights based on GDP effects 6 series including real short-term rate, HY spread, credit 
standards, real exchange rate, stock market cap.

Goldman Sachs daily 2000 (main)
1960 (research)

Macro model to set weights 
by 1-year GDP impact

5 series, including the funds rate, 10y Treasury yields, 
BBB spread, S&P 500 and TWI

Source: Goldman Sachs Global Investment Research

Exhibit 5: The Trajectory of Selected Financial Conditions Indices (FCIs)
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Financial Conditions Link Monetary Policy with GDP

The conventional IS curve can be viewed as the combination of two relationships: the
response of the economy to financial conditions and the response of financial conditions
to monetary policy.  In this section, we show that the former relationship still works well
but the latter has weakened significantly in the last few decades.  Although monetary
policy innovations still move financial conditions, the funds rate alone is no longer a
reliable predictor of financial conditions.  It is therefore not surprising that the funds rate
is also no longer a reliable predictor of the output gap.

The Response of GDP to Financial Conditions
In this subsection, we show that the output gap still responds to financial conditions.
We start with a simple OLS regression of the output gap on two of its own lags and two
lags of financial conditions.  Exhibit 6 shows the results for three samples:
1960Q1-2017Q3, 1985Q1-2017Q3 and 1995Q1-2017Q3.

The results in Exhibit 6 show that our FCI has a negative and statistically significant
effect on the output gap, including in the two post-1985 samples.  That is, unlike in the
real funds rate regressions in Exhibit 2, financial conditions continue to affect economic
activity in recent decades.  Exhibits C1 and C2 in Appendix C show that these results
are again robust to using alternative output gap measures and GDP growth rates instead
of the output gap.

The results in Exhibit 6 also show that it is mainly the change in our FCI that matters for
the output gap and GDP growth.  (Given that the two lags on the output gap roughly
sum to one, the specification in Exhibit 6 suggests that the economy grows above trend

Exhibit 6: OLS Results for the Impact of the GS FCI on the Output Gap

Dependent Variable: Output gap

Sample:

Variable: 1960Q1-2017Q3 1985Q1-2017Q3 1995Q1-2017Q3

Output Gap (-1) 1.14 1.17 1.04
[17.70]** [13.44]** [8.50]**

Output Gap (-2) -0.24 -0.24 -0.13
[-3.74]** [-2.69]** [-1.14]

FCI(-1) -0.42 -0.33 -0.43
[-4.18]** [-3.12]** [-3.08]**

FCI(-2) 0.36 0.3 0.28
[3.47]** [2.98]** [2.12]*

Observations 221 129 89
R^2 0.91 0.91 0.93

Note: Figures in squared brackets are t-statistics; 
* and ** denote significance at 5% and1% levels.

GS FCI

Source: Goldman Sachs Global Investment Research
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following an easing in financial conditions.)  However, it is worth noting that this result is
somewhat specific to the GS financial conditions index.  When we use the FCIs from
other institutions described in the previous section, we find that it is sometimes the
change but more often the level of the FCI that matters for the output gap.  From a
broader perspective, however, Exhibit 7 shows that each of these other FCIs also shows
a significant relationship with the output gap in the 1995-2017 period. 

As a cross-check on our finding that the FCI still works in recent samples, we again
estimate a VAR and report the impulse response of the output gap to an FCI shock
(identified by ordering the FCI last).  This is shown in Exhibits 8 and 9 using our financial
conditions index.  Consistent with the single-equation results, we find that the effect of
financial conditions changes on the output gap has diminished somewhat over time but
remains statistically significant in the post-1985 sample. Exhibits C3, C4 and C5 in
Appendix C show that the results are similar for the Bloomberg, Chicago Fed, and IMF
FCIs.

Exhibit 7: OLS Results for the Impact of Other FCIs on the Output Gap

Dependent Variable: Output gap

Sample:

Variable: BBG
Chicago

Fed IMF

Output Gap (-1) 0.82 0.95 0.98
[7.14]** [8.34]** [8.84]**

Output Gap (-2) 0.03 -0.04 -0.01
[0.29] [-0.40] [-0.08]

FCI(-1) -0.22 -0.65 -0.49
[-3.62]** [-3.27]** [-4.45]**

FCI(-2) -0.03 0.11 0.23
[-0.50] [0.56] [2.23]*

Observations 89 89 88
R^2 0.94 0.93 0.94

Note: Figures in squared brackets are t-statistics; 
* and ** denote significance at 5% and1% levels.

1995Q1-2017Q3

Source: Goldman Sachs Global Investment Research
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Exhibit 8: VAR Results for the Impact of GS FCI Shocks on the Output Gap, 1960-1984
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The Response of Financial Conditions to the Funds Rate
If the response of the output gap to financial conditions has remained largely
unchanged, the deterioration in the conventional IS curve must logically reflect a
deterioration in the response of financial conditions to the funds rate.

Indeed, that is what the data show.  Exhibit 10 plots the level of the federal funds rate
against the research version of our FCI back to 1965.  From the 1960s to the 1980s,
there was a strong visual relationship between a higher funds rate and tighter financial
conditions.  However, since the 1980s this relationship has broken down.  Along similar
lines, Exhibit 11 plots the year-on-year change in the funds rate against the year-on-year
change in the research version of our FCI.  Again, we see a close positive relationship
between funds rate changes and FCI changes from the 1960s to the 1980s or early
1990s, and at best a much looser relationship since then.

Exhibit 9: VAR Results for the Impact of GS FCI Shocks on the Output Gap, 1985-2017
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We can also document this deterioration econometrically.  Exhibit 12 reports simple
regression estimates for the relationship between the funds rate and the FCI in both
levels and changes since 1965, breaking the sample in either 1985 or 1995.  There is a
strong positive relationship in the earlier part of the sample but a weaker, insignificant,
or even negative relationship in the later part of the sample.

Exhibit 10: Funds Rate Level vs. GS FCI Level
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Exhibit 11: Funds Rate Changes vs. GS FCI Changes
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The data therefore show clearly that the previously close and relatively stable
relationship between the funds rate and our financial conditions index has loosened
substantially in recent decades.  It might once have been an acceptable simplification to
ignore financial conditions in the transmission of monetary policy to the real economy,
but this is no longer the case.

If the relationship between the funds rate and the FCI has broken down, does this mean
that the Fed can no longer influence financial conditions (and ultimately the economy)?
To answer this question, we take a narrower perspective than in Exhibits 10-12 and
focus on monetary policy innovations, defined as changes in bond yields in one-hour
windows around FOMC announcements.  The identifying assumption is that bond yield
changes that take place in such tight windows around FOMC announcements reflect
news about monetary policy and are therefore more likely to be causal drivers of
changes in financial conditions, compared with longer-term correlations.  We construct
these innovations using 2-, 5-, and 10-year Treasury yields back to January 2000, with a
total of 113 observations.  We then regress the daily change in the 10-year Treasury
yield, the S&P 500, the trade-weighted dollar index, and our FCI  as a whole on these
monetary policy shocks.  We estimate one regression per asset price and innovation (i.e.
12 regressions in total).  Exhibit 13 shows our results.

Exhibit 12: Regressions of the GS FCI on the Federal Funds Rate

Dependent Variable: GS FCI
Sample: Pre-85 Post-85 Pre-95 Post-95

Variable:

Funds Rate Level 0.56 0.25 0.50 -0.11
[10.0]** [5.9]** [9.4]** [-3.0]**

Funds Rate Change 0.14 -0.08 0.15 -0.35
[4.4]** [-0.9] [5.02]** [-3.04]**

Observations 91 131 131 91
R^2 0.18 0.01 0.16 0.09
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% 
and1% levels.

Source: Goldman Sachs Global Investment Research

Exhibit 13: Response of the GS FCI to FOMC Shocks

Dependent Variable: Change in
10-Year

Yield
S&P
500 TWI GS FCI

2Y Fed Shock 0.62 -7.34 2.34 0.64
[4.14]** [-3.34]** [3.19]** [4.98]**

5Y Fed Shock 0.95 -6.87 3.50 0.74
[7.79]** [-3.85]** [5.87]** [7.09]**

10Y Fed Shock 1.07 -5.93 2.69 0.62
[7.76]** [-2.92]** [3.96]** [5.24]**

Note: Figures in squared brackets are t-statistics; 
* and ** denote significance at 5% and1% levels.

Source: Goldman Sachs Global Investment Research
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The estimates show that our measure of monetary policy news has statistically
powerful effects both on the key components of the FCI and on the overall index.  For
example, a hawkish monetary policy innovation typically raises long-term interest rates,
reduces equity prices, and strengthens the dollar.  As a result, our financial conditions
index tightens notably in response to hawkish policy news.  For example, the coefficient
of 0.64 in the 2-year note regression implies that a Fed-driven 25bp increase in 2-year
note yields tightens financial conditions by about 16bp. 

Summing up the results from this section, the empirical results show that the
conventional IS curve has seemingly broken down because the relationship between
the funds rate and financial conditions has weakened substantially.  It was stable and
highly significant until the 1980s or early 1990s but has become insignificant or even
wrongly signed since then.  However, this does not mean that monetary policy has lost
its power to influence financial conditions, and thus the real economy.  In fact, if we
focus more narrowly on monetary policy innovations around FOMC meetings, hawkish
monetary policy shocks cause a clear tightening in financial conditions via higher
interest rates, lower equity prices, and a stronger dollar, and vice versa.  This is
consistent with the analysis by Barakchian and Crowe (2010).  They show that standard
approaches to estimating monetary policy effects on output no longer deliver significant
results, but monetary policy innovations measured around FOMC meetings still work
well.

Addressing the Concerns about FCIs

We have shown that an FCI provides a useful link between monetary policy on the one
hand and the real economy on the other hand.  Nevertheless, many economists are
skeptical of the idea that central banks should assign an important role to FCIs in setting
monetary policy.  Much of the skepticism falls into two categories—1) reverse causation
with respect to growth and 2) sensitivity to structural changes in the economy (such as
a decline in r*).  We discuss each in turn.

Concern #1: Reverse Causation
If an easing in financial conditions not only predicts but also reflects stronger growth,
then it might be a form of “double counting” to treat easier financial conditions as a
reason to tighten policy, over and above the response to the economic growth (and
inflation) data.  For example, policymakers might observe a simultaneous economic
boom and FCI easing (driven by a strong stock market), and might treat each
observation as a separate reason to raise interest rates, culminating in an aggressive
response.  But if the FCI easing merely reflects the economic boom, then one should
expect that a slowdown in growth will naturally tighten financial conditions and should
only raise interest rates more moderately.

How serious is this concern?  A simple check is provided by the VARs that we showed
earlier in Exhibits 8 and 9.  We see that our FCI does not respond systematically to
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growth shocks in either sample (see lower left panel).  This already suggests that
policymakers might not need to worry too much about “double counting.”

A more sophisticated way to investigate the impact of growth shocks on the FCI is to
look at high-frequency financial market responses to surprises in the economic data.  To
do so, we regress the response of our FCI and its components on economic data
deviations from Bloomberg consensus forecasts (standardized by the mean and
standard deviation of each surprise).  We use daily data since 2000 across 24 US
economic activity indicators, including all of the major ones such as payrolls, GDP, and
the ISM.

Exhibit 14 summarizes the 24 regressions by reporting the average response of each
component of the FCI and the FCI itself to a one standard deviation surprise in the
activity data. The F-test reports the joint significance of the 24 coefficients. Exhibit C6 in
Appendix C reports the individual results for each of the indicators.

Our results show that data surprises (i.e. growth shocks) have significant effects on
individual asset prices.  On average, a positive surprise raises bond yields, boosts equity
prices, and strengthens the dollar; moreover, the effects are highly significant.  However,
these effects tend to offset one another; higher interest rates and a stronger dollar
tighten financial conditions while higher equity prices loosen financial conditions.  This
means that reverse causation—an impact from growth shocks to financial conditions—is
less of a problem from the perspective of an FCI than from the perspective of each of
its components.  

In fact, if we focus on the GS FCI, Exhibit 14 shows that the offset is nearly perfect,
with a statistical impact of almost exactly zero.  This is highly convenient but somewhat
of a coincidence, as there is nothing in the construction of the weights that ensures
this.  Indeed, Exhibits  C3 to C5 in Appendix C show that the Chicago Fed and IMF FCIs,
for example, tend to tighten in response to better growth news.  (Even in these cases,
concerns about “double counting” of good growth news are misplaced, however.)

The fact that our FCI is not driven by growth shocks makes it particularly useful for
forecasting future activity.  One way to show this is to use the estimated VAR in Exhibit
9 to provide a historical decomposition of real GDP growth into contributions from
financial conditions. Exhibit 15 shows this “FCI impulse” over time. We see that the
estimated impulse captures the ups and downs of the US business cycle quite well,
including the early 2000s recession, the financial crisis and the drag from financial

Exhibit 14: OLS Results for the Impact of Growth Shocks on the GS FCI

10-Year
Yield

S&P
500 TWI GS FCI

Simple average 0.011 0.079 0.018 0.001
F-Test 109.4 24.0 10.7 0.0
  prob 0.00 0.00 0.00 0.98
Observations 9177 9891 9891 9891

Dependent Variable: Change in

Source: Goldman Sachs Global Investment Research
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conditions in the run-up to the first post-crisis hike in December 2015. We also see that
there was a sizable positive FCI impulse in 2017, but this has recently diminished.

Concern #2: Sensitivity to r*
Another worry is that FCI moves might, in practice, pick up not only cyclical variations
but also moves in the longer-term “equilibrium” level of financial conditions.  The most
common concern is that a decline in the equilibrium (or neutral) federal funds rate, r*,
might have artificially pushed down standard FCIs.  For example, while the July 2017
FOMC minutes noted a view among some participants that the increase in the funds
rate had been largely offset by an easing in financial conditions, this view was
contrasted with a concern by other participants that

…recent rises in equity prices might be part of a broad-based adjustment of asset prices
to changes in longer-term financial conditions, importantly including a lower neutral real
interest rate, and, therefore, the recent equity price increases might not provide much
additional impetus to aggregate spending on goods and services.

In principle, this concern is valid.  A decline in r* obviously eases the FCI via lower
interest rate components.  In our FCI, these make up just under 50% of the total
weight, so that a 100bp decline in r* would ease the index by just under 50bp.  And
taken by itself, a lower level of interest rates might also boost the valuation of the equity
market because it implies a lower discount rate for future earnings.

But one should not overstate the importance of this issue.  A decline in perceived r*
lowers not only the discount rate for future earnings but—if it reflects primarily a decline
in perceived potential GDP growth—also the growth rate of future earnings, as is widely
believed.  If so, the impact of lower perceived r* on the FCI should be limited to the
interest rate components.

Exhibit 15: The Growth Impulse Constructed from the GS FCI
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So how important is the concern about sensitivity to r* in practice?  The most intuitive
check of whether we need to worry about variations in the long-term “equilibrium” FCI
is a look at its long-term trend.  Exhibit 16 shows the real funds rate and our FCI since
the mid-90s.  We clearly see that the real funds rate has trended down over time,
leading economists to conclude that r* has fallen sharply.  Holston, Laubach and
Williams (2016), for example, estimate that r* has fallen from about 3% in the late
1990s to 0.6% now. By contrast, we see that our FCI has not trended during this period,
fluctuating around its mean in a stationary fashion. This observation suggests that the
decline in real interest rates has not resulted in a meaningful decline in the equilibrium
FCI over the last couple of decades.

In a more sophisticated approach, we follow Mericle and Struyven (2017) and construct
an “equilibrium” FCI that adjusts several of the components based on changes in
consensus expectations for their long-term values.  Specifically, we adjust the interest
rate components based on changes in consensus estimates of the real equilibrium
short-term interest rate in the Survey of Professional Forecasters (SPF), and we adjust
the equity component based on the changes in r* and long-term potential GDP growth
in the SPF using a Gordon growth model of equity valuation.  We keep the other
components—the trade-weighted dollar and the corporate spread—at their sample
averages as their equilibrium levels are not obviously related to changes in r*.

Exhibit 17 plots our estimate of the “equilibrium” FCI against the actual FCI. The chart
shows that changes in the equilibrium FCI can be somewhat meaningful over longer
periods of time.  But Exhibit 18 shows that year-to-year changes in the actual FCI are
very similar to changes in the gap between the actual and equilibrium FCI.  Simply put,
changes in the perceived equilibrium level of r* seem to account for only a small part of
the variation of financial conditions over time.

Exhibit 16: Decline in Real Interest Rates Has Not Resulted in Downward FCI Trend

96

97

98

99

100

101

102

103

104

105

106

-2

-1

0

1

2

3

4

5

6

1995 1997 1999 2001 2003 2005 2007 2009 2011 2013 2015 2017

Real Funds Rate (left)

GS FCI (right)

Source: Goldman Sachs Global Investment Research

16 July 2018 16

Goldman Sachs Global Economics Paper



So what drives changes in the FCI if growth shocks and secular forces have negligible
effects?  We noted above that changes in monetary policy are important drivers of
changes in financial conditions.  Mericle and Struyven (2017) show that risk premium
shocks are another important source of FCI fluctuations.  They regress each component
of the FCI on the corresponding risk premium estimate, including the equity risk
premium, the bond term premium and the credit risk premium.  They then calculate the
fitted values and aggregate them using our FCI weights to estimate the part of the
overall FCI driven by changes in risk premia.  They  find that changes in risk premia
account for most of the variation in the FCI.  This supports the notion that we can treat

Exhibit 17: The GS FCI and Its “Equilibrium” Value
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Exhibit 18: Changes in the GS FCI Mainly Reflect Cyclical Rather than Structural Factors
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FCI moves as drivers of economic activity, not just a reflection of fundamental shifts in
the economy.

A Modified New Keynesian Framework

Our results suggest that we can improve on the standard New Keynesian model of
monetary policy, which assigns a central role to the policy rate but ignores financial
conditions.  The standard framework contains an IS curve (in which the output gap
depends on lags of the real policy rate), a Phillips curve (in which inflation depends on
the output gap), and a loss function (which increases with expected deviations of
inflation and potentially employment from the central bank’s target). In very simple
terms:

where xt is the output gap (actual minus potential real GDP), rt is the real policy rate, πt is
inflation and rt* is the equilibrium (or neutral) real funds rate.

This framework implies that the central bank should set the real policy gap via a form of
Taylor rule, that is, as a function of the inflation gap, the output gap (which determines
the future inflation gap) and lags of the real policy gap (turning the reaction function into
an “inertial” Taylor rule).

Various modifications of this stylized specification are possible.  For example, the model
may be forward-looking; the Phillips curve may be expressed in terms of the
unemployment gap instead of the output gap; and the loss function may include the
unemployment gap, output gap or change in the funds rate in addition to the inflation
gap.  These choices will all affect the parameters of the resulting policy rule, but not the
basic form of the rule itself.

We have presented evidence that the conventional IS curve (1) does not fit well, and it
may be better to replace the real policy rate with financial conditions.  A general
specification is:

where Ft denotes financial conditions and F*t is the equilibrium level of financial
conditions.  In this formulation, we leave open the question of whether it is the level or
the change in financial conditions that matters for the output gap.  If it is the level, a3 will
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be negative while a4 will be zero; if it is the change, a3 will be negative while a4 will be
positive and equal in absolute value.

Assuming equations (2) and (3) of the traditional framework remain unchanged, this
modified framework implies that the central bank should aim to steer financial
conditions as a function of the inflation gap, the output gap and lagged financial
conditions:

This equation says that the central bank should aim to keep the FCI at a tight level (if the
output gap depends on the FCI level) or tighten the FCI (if the output gap depends on
the FCI change) when inflation exceeds the target or the output gap is positive, and vice
versa. Various modifications of this stylized specification are again possible, but the
basic form of the policy rule should be unaffected. 

Our equation (4’) provides a targeting rule, not an instrument rule that would prescribe
how to set the funds rate or other monetary policy tools.  However, we could combine
(4’) with the estimated relationship between monetary policy shocks and FCI changes to
generate an instrument rule for the funds rate.  Such a rule would indicate how much
the Fed needs to shock the path of the funds rate (relative to market pricing) as a
function of the starting level of financial conditions, the output gap, and inflation.
Similarly, one could estimate a relationship between the FCI and shocks to other
monetary policy tools, such as QE, and use this relationship to generate a similar
instrument rule for QE.  Allowing for a range of tools is an important advantage of the
FCI targeting rule over Taylor-type rules that focus on the policy rate alone.

Implications for the Monetary Policy Framework

According to current orthodoxy, the stance of monetary policy is best measured by the
gap between the actual real policy rate and the (time-varying) neutral real policy rate, r*.
This gap needs to be negative when output and/or inflation are below normal levels, and
it needs to close when output and inflation have returned to normal levels.  In this
framework, it is natural to center communications about central bank policy around the
expected path of the policy rate in relation to the central bank’s expectations for r*.  This
is effectively the approach currently taken by the Federal Reserve and best illustrated by
its Summary of Economic Projections, which includes the “dot plot” of projections for
the funds rate.

But this framework requires a stable IS curve in which the real policy rate has a
significant and reasonably stable effect on the output gap.  Only then is it possible to
“back out” the appropriate real policy rate as a function of the estimated or projected
level of r* at each point in time.  In fact, even the estimation of r* in the standard model
by Thomas Laubach and John Williams (2003) requires a stable IS curve.  Without it,
there is no direct link between the real rate and the output gap, and it is not possible to
back out an estimate of r* from the behavior of the economy.
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Unfortunately, the evidence against a stable conventional IS curve—i.e., against a stable
relationship between the policy rate and the output gap—is strong.  This means that the
framework underlying the current orthodoxy among central bankers—and even the
framework underlying the estimation of the neutral policy rate—is potentially flawed.  If
the policy rate does not have a significant impact on economic activity, why should we
believe that a particular path for the policy rate will keep the economy at full
employment (and inflation at target)?  And how can we even determine whether a
particular policy rate is expansionary or restrictive?

Our analysis suggests that greater focus on a financial conditions index provides a
possible way out of this dilemma.  The evidence that FCI changes have predictable
effects on the output gap remains strong, and we also show that the Fed can influence
financial conditions via hawkish or dovish policy innovations around FOMC meetings.
This means that the Fed can use such innovations to target a path for financial
conditions that is consistent with a return of the output gap and ultimately inflation to
their mandate-consistent levels.  In such an FCI-focused framework, it is no longer
appropriate to project an unconditional path for the funds rate along the lines of the
Fed’s dot plot.  Instead, the Fed should indicate that the funds rate and other monetary
policy instruments will be whatever they need to be in order to generate a path for
financial conditions that keeps output and inflation at mandate-consistent levels over
time.
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Appendix A: Robustness Check of Funds Rate Regressions

Exhibit A1: Robustness Using Different Output Gap Measures

Dependent Variable: Output gap

Sample:
Output Gap Estimate: CBO FRBUS CBO FRBUS OECD IMF CBO FRBUS OECD IMF

Output Gap (-1) 1.18 1.5 1.26 1.65 1.32 1.32 1.27 1.72 1.32 1.33
[18.17]** [26.65]** [15.05]** [25.39]** [15.55]** [15.93]** [12.56]** [24.48]** [13.07]** [13.22]**

Output Gap (-2) -0.24 -0.54 -0.33 -0.69 -0.36 -0.37 -0.34 -0.76 -0.37 -0.38
[-3.58]** [-9.27]** [-3.77]** [-10.23]** [-4.22]** [-4.40]** [-3.17]** [-10.54]** [-3.65]** [-3.75]**

Real Rate (-2) -0.06 -0.040 0.00 -0.01 0.00 0.00 0.00 0.00 0.02 0.02
[-3.44]** [-3.01]** [-0.17] [-0.43] [0.01] [0.15] [0.11] [0.21] [0.52] [0.56]

Observations 218 216 131 129 124 129 91 89 89 89
R^2 0.9 0.96 0.91 0.98 0.95 0.94 0.92 0.98 0.95 0.95
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% and1% levels.

1995Q1-2017Q31963Q1-2017Q3 1985Q1-2017Q3

Source: Goldman Sachs Global Investment Research

Exhibit A2: Robustness Using Changes in the Output Gap and Growth

Dependent variable:

Sample:
1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

Output Gap (-1) 1.18 1.26 1.27
[18.17]** [15.05]** [12.56]**

Output Gap (-2) -0.24 -0.33 -0.34
[-3.58]** [-3.77]** [-3.17]**

Change in Output Gap (-1) 0.2 0.28 0.29
[3.04]** [3.31]** [2.82]**

Growth(-1) 1.07 0.95 0.98
[4.46]** [2.76]** [2.33]*

Growth(-2) 0.12 0.21 0.17
[1.75] [2.24]* [1.52]

Growth(-3) -0.01 -0.09 -0.04
[-0.19] [-0.95] [-0.33]

Growth(-4) 0.05 0.05 0.03
[0.81] [0.55] [0.30]

Real Rate (-1) -0.06 0.00 0.00 -0.08 -0.34 0.0 -0.03 -0.15 0.0
[-3.44]** [-0.17] [0.11] [-4.10]** [-3.95]** [-0.17] [-1.56] [-1.20] [0.11]

Observations 218 218 218 131 131 131 91 91 91
R^2 0.90 0.14 0.21 0.91 0.1 0.23 0.92 0.11 0.23
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% and1% levels.

Dependent Variable: CBO Output gap

Output Gap Change in Output Gap Real GDP Growth

Source: Goldman Sachs Global Investment Research
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Exhibit A3: VARs with Romer-Romer Shocks 1960-84
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Exhibit A4: VARs with Romer-Romer Shocks 1985-2008
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Appendix B: The GS FCI

Our stylized macro model of the US economy specifies a set of long-run behavioral
relationships that link the components of GDP to 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 (Ct) is determined by real disposable income (Ytd) and wealth
(Wte).  Total wealth is broken down into equity and housing components:

Non-residential investment as a share of potential GDP (It
NR / Yt*) is driven by real

corporate borrowing costs.  This is measured by combining the 10-year government
Treasury yield (rl

t) with a corporate borrowing spread (spreadt):

Residential investment (IRT / Yt*) is driven by a weighted average of the real Funds rate
(rst) and the 10-year Treasury yield and the growth rate of potential GDP (gt):

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

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

The equations are estimated using quarterly data since 1985 but some of the
parameters are calibrated—including the sensitivity of investment to interest rates and
the sensitivity of trade flows to the exchange rate (see Exhibit B1).

16 July 2018 25

Goldman Sachs Global Economics Paper



We then simulate the effect of FCI component shocks as follows. 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 FCIs, 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. For example, a permanent 100bp
shock to the long-term rate triggers a fall in GDP three years later of 0.4%.

Exhibit B1: Estimated and Calibrated Coefficients
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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 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. Exhibit B3 summarizes the
final weights and provides the details of the included variables.

Exhibit B2: Simulation of GDP Effects
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Exhibit B3: FCI Weights

FCI Components
Variable Description Weight
Nominal Policy Rate Target Federal Funds Rate 4.4%

Nominal Riskless Bond Yield 10-Year Treasury Yield 45.1%

Corporate Spread iBoxx Domestic Non-Financials BBB 15Y+ Spread over 10-year 
Treasury Yield 39.6%

Equity Price S&P 500, Scaled by 10-year Moving Average of Earnings 4.9%

Trade-Weighted Exchange Rate GS Broad Trade-Weighted Index 6.0%

Source: Goldman Sachs Global Investment Research
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Appendix C: Robustness Check of FCI Regressions

Exhibit C1: Robustness Using Different Output Gap Measures

Dependent Variable: Output gap

Sample:
Output Gap Estimate: CBO FRBUS CBO FRBUS OECD IMF CBO FRBUS OECD IMF

Output Gap (-1) 1.14 1.48 1.17 1.6 1.23 1.24 1.04 1.71 1.16 1.14
[17.70]** [27.06]** [13.44]** [23.04]** [13.70]** [14.49]** [8.50]** [18.41]** [9.61]** [9.40]**

Output Gap (-2) -0.24 -0.52 -0.24 -0.63 -0.26 -0.28 -0.13 -0.73 -0.2 -0.19
[-3.74]** [-9.65]** [-2.69]** [-9.05]** [-2.90]** [-3.29]** [-1.14] [-8.18]** [-1.65] [-1.58]

FCI (-1) -0.42 -0.35 -0.33 -0.20 -0.34 -0.33 -0.43 -0.09 -0.37 -0.41
[-4.18]** [-4.95]** [-3.12]** [-2.53]* [-2.95]** [-2.91]** [-3.08]** [-0.96] [-2.54]* [-2.75]**

FCI (-2) 0.36 0.32 0.30 0.18 0.28 0.30 0.28 0.13 0.28 0.29
[3.47]** [4.53]** [2.98]** [2.53]* [2.70]** [2.81]** [2.12]* [1.50] [2.06]* [2.12]*

Observations 221 216 129 129 124 129 89 89 89 89
R^2 0.91 0.97 0.91 0.98 0.95 0.95 0.93 0.98 0.95 0.95
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% and1% levels.

1963Q1-2017Q3 1985Q1-2017Q3 1995Q1-2017Q3

Source: Goldman Sachs Global Investment Research

Exhibit C2: Robustness Using Changes in the Output Gap and Growth

Dependent variable:

Sample:
1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

1960Q1-
2017Q3

1985Q1-
2017Q3

1995Q1-
2017Q3

Output Gap (-1) 1.14 1.17 1.04
[17.70]** [13.51]** [8.58]**

Output Gap (-2) -0.24 -0.23 -0.13
[-3.74]** [-2.67]** [-1.13]

Change in Output Gap (-1) 0.2 0.2 0.13
[3.03]** [2.26]* [1.09]

Growth(-1) 0.2 0.22 0.17
[3.02]** [2.40]* [1.39]

Growth(-2) 0.17 0.23 0.21
[2.45]* [2.51]* [1.79]

Growth(-3) 0.02 0 0.11
[0.28] [-0.04] [0.97]

Growth(-4) 0.08 0.08 0.1
[1.19] [0.89] [0.93]

FCI (-1) -0.42 -0.34 -0.44 -0.47 -1.92 -0.3 -0.36 -1.28 -0.4
[-4.18]** [-3.20]** [-3.16]** [-4.62]** [-4.42]** [-3.20]** [-3.35]** [-2.83]** [-3.16]**

FCI (-2) 0.36 0.30 0.30 0.46 1.89 0.3 0.33 1.29 0.3
[3.47]** [3.06]** [2.23]* [4.55]** [4.35]** [3.06]** [3.34]** [3.05]** [2.23]*

Observations 221 221 221 131 131 131 91 91 91
R^2 0.91 0.15 0.21 0.91 0.16 0.27 0.93 0.18 0.27
Note: Figures in squared brackets are t-statistics; * and ** denote significance at 5% and1% levels.

Dependent Variable: CBO Output gap

Output Gap Change in Output Gap Real GDP Growth

Source: Goldman Sachs Global Investment Research
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Exhibit C3: VAR with Bloomberg FCI (1995Q1-2017Q3)

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1 2 3 4 5 6 7 8 9 10 11 12

Percent Percent 

Response of Output Gap to Output Gap Shock 

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

1 2 3 4 5 6 7 8 9 10 11 12

Percent Percent 

Response of Output Gap to BBG FCI 

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

1 2 3 4 5 6 7 8 9 10 11 12

Percentage points Percentage points 

Response of BBG FCI to Output Gap 

0

0.2

0.4

0.6

0.8

1

1.2

1.4

0

0.2

0.4

0.6

0.8

1

1.2

1.4

1 2 3 4 5 6 7 8 9 10 11 12

Percentage points Percentage points 

Response of BBG FCI to BBG FCI 

Note: The horizontal axes denote quarters and the gray areas show +/- 2 standard error bands.

Source: Goldman Sachs Global Investment Research
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Exhibit C4: VAR with Chicago Fed FCI (1995Q1-2017Q3)
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Source: Goldman Sachs Global Investment Research
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Exhibit C5: VAR with IMF FCI (1995Q1-2017Q3)
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