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ABSTRACT/RESUME

Quantifying the effect of financial conditions on US activity

This paper constructs a broad measure of financial conditions for the United States which suggests
that since the onset of the credit crisis there has been a marked tightening in financial conditions, despite a
substantial easing of policy rates and a depreciation of the dollar. This measure of overall financial
conditions includes interest rate spreads for riskier borrowers and a survey measure of the tightness of bank
lending standards, which have been the main drivers behind the tightening in financial conditions. Indeed,
recent data suggest that the trend deterioration in overall financial conditions has continued into the second
half of 2008. The effect of the tightening in overall financial conditions already experienced may subtract
1% per cent from GDP over the next four to six quarters. Not only have financial conditions continued to
worsen, but much of the impact on the real economy has yet to be felt.

JEL Classification: E32, E44, E47, E51
Keywords: Financial conditions index; interest rate spreads; credit crunch; credit channel;
macro-financial linkages

skskoskoskok

Une mesure de Pimpact des conditions financiéres sur ’activité aux Etats-Unis.

Ce papier propose une mesure des conditions financiéres au sens large pour les Etats-Unis suggérant
que depuis le début de la crise du crédit, les conditions financiéres se sont fortement resserrées malgré la
baisse substantielle des taux directeurs et la dépréciation du dollar. Cette mesure des conditions financicres
au sens large inclut les primes de risques supportées par les emprunteurs les plus risqué et les résultats
d’une enquéte sur le caractere plus ou moins restrictif de I’acces au crédit bancaire. Ces derniers ont été les
principaux facteurs conduisant & un durcissement des conditions financieres. Les informations les plus
récentes suggerent que les conditions financiéres au sens large ont continué & se durcir au cours de la
seconde moiti¢ de 2008. L’effet du durcissement qui a eu lieu jusqu'a présent pourrait retirer jusqu’a
1% pour cent de PIB au cours des quatre a six prochains trimestres. Ainsi, non seulement les conditions
financiéres continuent 4 se durcir mais une large part de 1I’impact sur I’économie réelle reste 4 venir.

JEL Classification: E32, E44, E47, E51

Mots-clés: Indice des conditions financiéres; écarts de taux d’intérét; contraction du crédit; canal du crédit;
relations macro-financiéres
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QUANTIFYING THE EFFECT OF FINANCIAL CONDITIONS ON US ACTIVITY'

Introduction and summary

1. In the summer of 2007, OECD financial markets were hit by a general re-pricing of risk triggered
by mounting problems in the US sub-prime mortgage sector (OECD, 2007; OECD, 2008). This financial
turmoil generated strong headwinds to growth in the OECD and particularly in the United States. The re-
pricing of risk progressively spread from opaque securitised products to other assets classes (Figure 1):
equity prices have fallen, particularly for financial sector companies; corporate bonds have registered steep
increases in the premium paid by riskier borrowers; and bank credit default swap (CDS) rates have
widened substantially. Although the situation showed some signs of improvement following the Bear
Stearns episode in March 2008, spreads and CDS rates have increased again, reaching new highs in
August. Meanwhile, financial sector worries continue to weigh on equity prices. Banks in the United States
and Europe are particularly affected and many have already reported sizeable write-downs and credit
losses, amounting so far to an estimated $503 billion and so have seen their capital cushions shrink
sharply.” In response banks have sought fresh capital, tried to transfer some of their bad assets to other
agents, and also tightened credit standards to both households and businesses. According to the US Federal
Senior Loan Officer Opinion Survey of bank lending practices, over the year to July 2008 the net
proportion of banks which have reported tightening credit standards to large and medium firms has risen
from 7.5 to 57.5%, with both the more recent figure and the change in conditions over the last year being
close to historical highs.

2. However, other measures of financial conditions, particularly interest rates on government paper,
have eased; interest rates on government bonds in most major OECD countries have fallen due to a flight
to quality and most central banks have responded to the prospect of weaker activity by either cutting
short-term policy rates or postponing increases that were previously widely anticipated. In the United
States since the onset of the turmoil the federal funds rate has been cut by 325 basis points and long-term
government bond rates have fallen about 100 basis points. In addition, and notwithstanding a recent rally,
there has been a further substantial depreciation of the dollar since the onset of the turmoil, which should
help to boost exports and support growth in the United States.

1. An earlier version of this work was presented in the June 2008 OECD Economic Outlook. We would like
to thank Mike Kennedy, Jorgen Elmeskov and Jean-Luc Schneider for comments on earlier work as well as
Romain Duval, Andrea de Michelis, Luke Willard, David Haugh and Vincent Koen. Thanks also to
Anne Eggimann, Lise Perrault and Patrice Ollivaud for help in preparing the document and for statistical
support.

2. Data is from Bloomberg as at 20 August 2008 at which time the US banks accounted for 48% of the losses
and European banks for 45%.
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Figure 1. The financial environment has tightened
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1. Spreads calculated relative to 10-year government bond.
2. Real short rates are the 3-month Treasury bill rate relative to the inflation rate based on the core consumers' expenditure deflator.

3. Real long-rates are the 10-year government bond relative to the expected inflation rate over the next ten years according to the
Survey of Professional Forecasters by the Federal Reserve Bank of Philadelphia.

Source: US Federal Senior Loan Officer Opinion Survey; Datastream; Federal Reserve of Philadelphia; OECD Economic Outlook 83
database; and authors' calculations.
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3. This paper proposes a broad indicator of financial conditions in the United States that synthesises
all of these factors by weighting together their influences on growth.> One novelty is the inclusion in this
indicator of a survey measure of the tightness in non-price credit bank lending standards. The focus is on
the United States, not only because this is where financial headwinds may be greatest, but also because it
has a wide range of financial market variables with a sufficiently long time series for estimation purposes.

4. The main findings of the paper are as follows:

e  Non-price credit standards have a large effect on GDP growth in the United States, which is both
statistically robust across a number of different specifications and methodologies and
meaningfully large economically.

e Broad financial conditions have tightened significantly since summer 2007, despite lower real
short- and long-term interest rates on government paper and the real effective depreciation of the
dollar. Moreover, the trend deterioration in overall financial conditions appears to be continuing
into the third quarter of 2008: bank lending standards have tightened further; spreads for riskier
borrowers have widened; and there has been a limited reversal of the dollar’s depreciation.

e The overall negative impact on GDP implied by the tightening of the index to date is equivalent
to an increase in real long-term (government bond) interest rates of close to 280 basis points.

The general approach

5. Monetary condition indices are often computed to gauge the impact of monetary policy on the
economy by weighting together changes in the exchange rate and interest rates, according to their relative
effects on activity. The approach taken in this paper is to augment such an index with a broader set of
financial variables. Numerous studies, some of which are summarised in Table 1, have constructed various
financial conditions indices (FCIs) which attempt to provide a single summary measure of the overall
stance of financial conditions. Most of these incorporate effects from asset prices as well as interest rates
and the exchange rate. Survey measures of non-price credit conditions are not usually incorporated in the
construction of such an FCI, although a recent exception is Swiston (2008).

Econometric estimations underlying the construction of the financial conditions index

6. The weight of each variable in the FCI is based on the estimated relative effect of a one-unit
change in that variable on US GDP. Estimation was undertaken using two methods: a reduced-form
equation for the output gap and an unrestricted vector auto-regression (VAR) to explain GDP growth. In
both cases potential financial explanatory variables which were investigated included: real short-term
interest rates, real long-term interest rates, the real effective exchange rate, various measures of bond

3. All these variables are known to have an impact of activity. There is abundant empirical evidence
regarding the effect of interest rates, the exchange rate and asset prices on GDP or its component
expenditures. There is also empirical evidence to show that bond spreads have significant explanatory
power for the US business cycle (for example, Gertler and Lown, 2000, and Mody and Taylor, 2003).
Moreover, recent work has found a significant impact of non-price credit standards, as measured by
responses to the federal loans officer’s survey, on US growth (Lown and Morgan, 2004, Estrella, 2004, and
Deutsche Bank, 2008).
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Table 1 Summary table of previous work to construct financial conditions indices

Countries Financial variables Comments
Study covered included’

W eights based on GDP effects derived

Goldman Sachs (2000) United States  Stock market capitalisation/GDP ,
from Fed’s macro model

Alternative Financial Conditions Indice (FCI)’'s

RO TELED [FRERS, Rl Sy calculated both from reduced form and Vector

Goodhart and Hofmann (2001) Each of the G7

rices
pri Auto Regression (VAR) estimation
Real housing prices, real US Alternative FCl’s calculated from
Gauthier, Graham, Liu (2004) Canada equity prices, US high yield reduced form, VAR estimations
spread and factor analysis
1ME Real h ices, | t .
Mayes and Virén (2001) uropean ealhouse pr.loes real asse Reduced form equations
countries prices

Lending standards, corporate
Swiston (2008) United States bond yields, equity prices, VAR estimations
exchange rate

1. In addition to (low-risk) interest rates and the exchange rate.
Source: OECD calculations.

spreads, stock market capitalisation and real housing wealth (the latter two variables are both expressed as
a share of GDP and taken as the deviation from trend, following Goodhart and Hofmann, 2001). The
estimations were carried out on quarterly data spanning the period 1990Q4 to 2007Q4.*

Reduced-form estimation

7. The series of estimated reduced-form equations for the output gap is tabulated in Table 2. The
retained preferred specification, equation [5], is based on the reduced-form equation for the output gap
explained by the real long-term interest rate, dynamic (i.e. temporary) effects from short-term interest
rates, the real exchange rate, spreads on high-yield corporate bonds, stock market capitalisation and non-
price credit standards. The main findings from the reduced-form estimations are as follows:

e  Both the federal funds rate and the 3-month euro-dollar rate were tested as alternative measures
of short-term interest rates, and although highly collinear, the latter was generally preferred in
estimation and so retained.

e Real long-term interest rates are measured relative to ten-year-ahead inflation expectations as
from the Survey of Professional Forecasters by the Federal Reserve Bank of Philadelphia. When
this variable is included no statistically significant effect from the level of short-term policy rates
can be found, although a dynamic (change) term remains statistically significant (see
equations [2] to [4]). This implies that beyond a very short horizon, long-term real interest rates
have a stronger effect on activity than short rates.

4. The estimation period is limited by availability of data for the Federal Loan Officer Survey, which starts in
1990.



Dependent variable:

GAP(-1)

RIRS(-1)
AIRS(-1)

CSTAND(-2)

MKTCAP(-1)
RIRL(-3)

SPREADB(-3)
ASPREADB(-1)

HYSD(-1)
AHYSD(-1)

ADV_RX(-1)
ADV_RX(-2)

Adjusted R-squared
S.E.of regression

Table 2. Reduced form output gap equations,

Sample estimation period 1990 Q4 to 2007 Q4

ECO/WKP(2008)43

11 [2] [31 [4] [51 [6] [71
AGAP
-0.124 *** -0.114 ** -0.209 *** -0.209 *** -0.194 *** -0.208 *** -0.211 ==
-0.069 *** -0.081 *** 0.001
-0.322 ** -0.342 ** -0.3156 ** -0.315 ** -0.330 ** -0.350 ** -0.364 **
-0.018 *** -0.011 ** -0.017 *** -0.017 *=** -0.010 ** -0.012 *=** -0.012 **
1.448 **= 1.402 ** 1.840 *** 1.841 ** 1.763 ** 1.834 ** 1.992 ***
-0.332 *** -0.330 *** -0.387 ***
-0.248 *

-0.100 ** -0.096 ** -0.096 **

-3.361

-2.202

0.444 0.474 0.429 0.439 0.472 0.461 0.481

0.365 0.355 0.339 0.336 0.326 0.329 0.323

Key to variables
GAP = Output gap.

IRS = Nominal 3-month.interest rates on euro-dollar deposits in London.
RIRS = Real short-term interest rates, IRS relative to inflation rate on core consumer prices.

CSTAND = Credit Standards, net % of bank tightening standards for large and medium-sized firms (Federal Senior Loan Officer Survey)

MKTCAP= Deviation of stock market capitalisation, expressed as a ratio to GDP, from trend (Datastream and authors' calculations).
RIRL = Real long-term interest rates, defined as yield on 10-year government bonds relative to inflation expected over the following 10 according to

by the Survey of Professional Economists (Federal Reserve Board of Philadelphia).

HYSD = High yield bond spread (Datastream).

SPREADB = Corporate bond spread between Moody's Baa Corporate bonds and 10-year government bonds (Federal Reserve Board).
e e denotes statistical significance at 1%, 5% and 10% levels, respectively.

Sources: OECD Analytical Database unless otherwise specified.

e The coefficient on the credit standards variable’ is statistically significant, correctly signed and
implies a substantial effect on GDP; a net 10 percentage points tightening in the survey response
on lending conditions reduces GDP by about Y4 percentage point after four to six quarters. The

The Federal Loan Officers Opinion Survey provides responses on the number of banks tightening credit

standards over a three-month period, so that, depending on how banks interpret the questionnaire, it does
not necessarily provide an absolute measure of the credit standards rather than a measure of how they have
changed. However, alternative functional forms of the survey responses, in which they were variously
accumulated over time, invariably led to deterioration in goodness-of-fit in the empirical estimation.
Cunningham (2006) expresses some scepticism about the information content of the loan officer survey
responses, but this is mainly related to responses regarding consumer and real estate loan rather than those
to businesses.
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magnitude of these effects is smaller, but not dissimilar to those obtained by Lown and Morgan
(2004) and Swiston (2008).°

e  The spread on Baa-rated corporate bonds and the high yield bond spread, both measured relative
to ten-year Treasury bonds, are always correctly-signed and statistically significant when
included separately in the reduced-form estimation, but due to collinearity between the variables
it is difficult to find them both significant simultaneously. The high-yield bond spread is retained
in the preferred reduced form.

e The real exchange rate variable is rarely statistically significant in estimation and is excluded
from the preferred reduced-form specification.

e Stock market capitalisation has a strong well-determined effect in the reduced-from estimation,
although significantly greater than suggested by back-of-the envelope calculations regarding a
conventional wealth effect operating through consumption. The magnitude of this response may
reflect problems of causality and simultaneity in the reduced-form estimation where it may be
difficult to distinguish whether an increase in equity prices today is causing a future increase in
activity (via a wealth effect) or is anticipating it (perhaps in response to some other financial
news).

e Various measures of housing wealth were always statistically insignificant and/or incorrectly
signed and so omitted. Other non-financial variables, including the oil price and a measure of the
fiscal stance were also tested, but found to be insignificant and so omitted as well.

Vector auto-regression estimation

8. A potential advantage of the VAR over the reduced-form estimation in that it better takes into
account the feedback between all variables, which may be particularly important when dealing with
financial variables. The VAR includes GDP growth, core inflation and the same set of financial variables
that were tested in reduced-form estimation. Oil prices are also included as an exogenous variable. The
VAR is estimated on quarterly data and includes two lags for each variable.

9. Once the estimated VAR has passed standard tests for stability and normality of residuals,
generalised impulse functions are calculated following the approach proposed by Pesaran and Shin (1998)
(and used by Gauthier et al. (2004) in their construction of an FCI for Canada). This approach has the merit
that responses to shocks are invariant to the ordering of the variables. This feature is especially important
when dealing with financial series for which there is no clear theory-based ordering of the variables that
could be used, for example, in a standard Choleski factorisation. Indeed, the impulse functions were found
to be very sensitive to the ordering of financial variables when such an approach was adopted.

10. Several combinations of the financial variables were tried in the VAR, with the main findings
being:

e  The credit standards variable and the high-yield spread had a correctly-signed effect on GDP
growth and in most estimations were statistically significant (to at least the 10% level); after four
to six quarters this impact is of a similar magnitude to that obtained in the reduced-form

6. Lown and Morgan (2004) report a peak effect on GDP of -0.5% for a shock to credit standards of
8 percentage points. Swiston (2008) finds in some specifications that a tightening in lending standards by
20 percentage points reduces GDP by % per cent after one year and 1% per cent after two years.

10
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estimation (Table 3). The high-yield spread was more significant than the spread on Baa
corporate bonds.

Table 3. The estimated effects on GDP from shocks
to financial variables

Effect on GDP (%)
after 4-6 quarters

Shock Reduced form VAR
equation

100 basis point

Real short-term interest rates . -0.18 -0.16
increase

Real long-term interest rates " -0.59 -

High yield bond spread " -0.28 -0.20

Credit standards tightening 10 percentage point -0.26 -0.26
increase

Real exchange rate " - -1.00

Stock market capitalisation " 052 0.10

(ratio to GDP, de-trended)

Source: OECD calculations.

Real short-term interest rates had a correctly-signed impact on GDP after four to six quarters, but
while the magnitude of this effect was similar to that obtained from the reduced-form equation it
was often not statistically significant. Real long-term rates had a correctly-signed effect on GDP
after four to six quarters, but this was much smaller than the corresponding effect in the reduced-
form equation and again not statistically significant. In addition, the significance of other
financial variables tended to diminish when real long term rates were introduced. Consequently,
the preferred VAR specification does not include real long-term interest rates.

The real effective exchange variable was correctly signed but not always statistically significant,
and its estimated impact on GDP is somewhat larger than obtained from other estimates such as
those of Swiston (2008) or those based on macroeconomic models of the US economy.

Stock market capitalisation was found to have a positive, but in most cases weakly significant
impact on GDP.

Thus, in addition to GDP growth, core inflation and oil prices, the preferred VAR specification
includes the following financial variables: real short-term interest rates, the high-yield bond
spread, non-price credit standards, the real exchange rate and stock market capitalisation. The
generalised impulse responses are shown in Figure 2.

11
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Figure 2. Response of the level of GDP to financial variables in the preferred VAR'

Real short-term interest rates High yield spread
0.3 0.3
0.2 0.2
0.1

0.0

Credit standard tightening Real exchange rate

1 2 3 4 5 6 7 8 98 10 1 2 3 4 5 6 7 8 8 10
Stock market capitalisation

0.4
0.3
0.2

1. Accumulated response of quarterly GDP growth to generalised one standard innovation shocks to financial variables.

Note: Dotted lines denote +/- 2 standard errors (close to 5% significance boundaries). For precise definition and source of variables
see notes to Table 2.

12
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Summary of the results

1.

The estimated average effect on the level of GDP after four to six quarters following a shock to

each financial variable is reported in Table 3 for the preferred specification from both the reduced form and

VAR.

12.

The main points of similarity and difference across the two estimation procedures are as follows:

The non-price measure of credit availability has a significant, correctly signed and similar effect
in both; a net 10 percentage points tightening in the survey response on lending conditions
reduces GDP by about % percentage point after four to six quarters. The magnitude of these
effects 7is smaller, but not dissimilar to those obtained by Lown and Morgan (2004) and Swiston
(2008).

The magnitude of the effect of real long-term interest rates on GDP is more than three times
stronger in the reduced-form estimation than the VAR, where it is not even statistically
significant. Moreover, while the magnitude of the effect of real short-term interest rates on GDP
is similar across the two estimation procedures, it is not statistically significant in the VAR.
Given that the weights used in the construction of the FCI are specified relative to the effect of
interest rates, and these effects are poorly determined when using the VAR approach, the reduced
form has been chosen as the basis for the preferred FCIL.

The construction of the financial condition index

13.

Weights of the variables in the FCI (Table 4) are based on the relative effect of a one unit change

in the relevant variable on GDP, evaluated as the average effect on the level of GDP after four to six
quarters, a horizon chosen because of its relevance to monetary policy. All weights are normalised on the

Table 4. The weights used to construct the financial condition index

Weights used in construction of

index

Standard OECD Monetary Financial

deviation, Conditions Index Conditions

1990-2007 (mci) Index (FCI)
Real short-term interest rates (%) 1.74 1.00 0.29
Real long-term interest rates (%) 1.21 1.00
High yield bond spread (%) -0.20 0.47
Credit standards tightening (%) 21.5 0.04
Real exchange rate (%) 0.08 0.15 0.15"
Stock market capitalisation 0.21 20,03

(ratio to GDP, de-trended) (%)

1. Indicates an imposed coefficient.

Source: OECD calculations.

Lown and Morgan (2004) report a peak effect on GDP of -0.5% for a shock to credit standards of
8 percentage points. When long-term rates are not included in the VAR the impact is -0.3%

13
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effect of a change in real long-term interest rates, so that a unit increase in the index has the same effect on
GDP as an increase in real long-term interest rates of 100 basis points. Because of the problems of
simultaneity and causality which may particularly bias the weight of the stock market variable from the
reduced form, the weight has instead been calibrated on the basis of a “3': cents” wealth effect on
consumption (similar to that operating in the Federal Reserve’s FRB/US model). A weight of 0.15 has also
been imposed on the real exchange rate, which is the weight that has been used by the OECD in the
calculation of a Monetary Conditions Index and is derived from large-scale macro model simulations. The
index is re-normalised so that its average value over the full sample period is zero.

14. The index and its decomposition since 1995 are shown in Figure 3, with the main financial
variables projected to give values for 2008Q3.* The index suggests that during the second half of 2007 the
implications of the credit crunch for economic activity may have been broadly offset by lower interest rates
on government paper and the depreciation of the dollar. However, during 2008 the continued tightening in
non-price credit standards and the increase in spreads for riskier borrowers have implied a trend worsening
in financial conditions.

Figure 3. The financial conditions index

Stock market
Credit conditions —

(I

I Spreads
Real long interest rate Ml

Il Real short interest rate A M mﬂ 4

Real exchange rate MI

Financial condition index

_6 T T T T 5 T T N S R AN T B B AN} _6
1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Note: A unit increase in the index corresponds to an effect on GDP equivalent to an increase in real long-term interest rates of 100
basis points.

8. Data on interest rates and spreads up to the 21 August are then extrapolated to give values for the third
quarter of 2008. For the third quarter the OECD’s measure of the real effective exchange rate is
extrapolated using the Federal Reserve’s measure of the broad effective dollar exchange rate.

14



ECO/WKP(2008)43

15. The overall tightening of the FCI since the second quarter of 2007 is estimated to be equivalent to
an increase in real long-term interest rates of 280 basis points and could reduce GDP by 1.7 percentage
points over the coming four to six quarters (Table 5). While the tightening of credit standards combined
with higher spreads and lower share prices could remove nearly 3% of GDP over the coming four to six
quarters, this negative impact is partly compensated by lower short- and long-term interest rates and dollar
depreciation. Overall, this would suggest that not only have financial conditions continued to deteriorate
into the third quarter of 2008, but that the implications for real activity have just begun to be felt.

Table 5. Accounting for the tightening in financial conditions
since the onset of the financial turmoil

c tof th Change Contribution  Estimated effect

c;r.npon-er; Co di' Indice (FCI 2007 Q2 to to change on GDP after

inancial Conditions Indice (FCI) 2008 Q3" in ECI 4-6 quarters

Net percentage of banks tightening standards 61.3 2.7 -1.6
Change in high yield spreads

(percentage points) 4.6 2.2 -1.3
Change in stock market capitalisation as a %
of GDP (percentage points of GAP) -0.2 0.7 -0.4
Total negative factors 5.6 -3.3
Change in real short-term interest rates

(percentage points) -3.0 -0.9 0.5
Change in real long term interest rates

(percentage points) -0.9 -0.9 0.5
Change in real exchange rate (%) -6.9 -1.0 0.6
Total supportive factors -2.8 1.7
Total 2.8 1.7
1. 2008 Q3 is estimated.
Source: OECD calculations.

16. As a sensitivity check an alternative FCI has been constructed using results from the VAR

impulse function. For reasons of comparability this alternative FCI is normalised so that a unit change in
the index has the same effect on GDP as a unit change in the FCI derived from the reduced form. The
tightening in financial conditions over the last year is similar across both measures, as shown in Figure 4.
This tightening stands in marked contrast to the loosening of a more narrow measure of monetary
conditions. In this respect the current episode is unusual -- usually broad financial conditions and narrow
monetary conditions have tended to move in the same direction.

15
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Figure 4. A comparison of financial and monetary condition indices

=== Monetary Conditions index
= == Financial Conditions index
Financial Conditions index (VAR)
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Note: For details of the construction of the financial condition indices see main text. The monetary conditions index is a weighted
average of real short-term interest rates and the real exchange rate, with relative weights of 1.0 and 0.15. All indices are
expressed as deviations from the sample average.

16
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