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@ Debate on financial regulation

e Financial (banking) regulation is becoming tighter and some claim this
will be costly for growth

e Past regulations played a role in amplifying fluctuations

@ Debate on monetary policy

e narrow mandate (e.g. focused on price stability) vs. wider approach
(e.g. aggressive policy response in downturns)

@ Connections

e Financial sector intermediates IR policy decisions=- financial regulation
affects how much traction IR decisions have on the economy

o IR decisions react to fluctuations = why have components in financial
regulation which would react to the cycle?
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@ An analytical framework

e investment decisions are affected by credit supply (scarcity and
cyclicality) and CB interest rates decisions (cyclicality)

o look at these effects for different levels of financial frictions.
@ An empirical exercise

o testing the framework's predictions using data on manufacturing
sectors in a sample of advanced economies
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Key Results

@ Monetary policy stabilization through counter-cyclical interest rates is

positive for growth and the more so for projects whose output is less
tangible

e But this holds only when bank leverage is large

= Higher capital requirements reduce the benefits of counter-cyclical
interest rates.

@ Counter-cyclical credit is positive for growth and the more so for
projects which are more liquidity dependent

= Introducing CCBs insofar as it reduces credit pro-cyclicality provides a
useful alternative source of stabilization.
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The Theoretical Framework

The Static Model

@ Single good economy, three periods: 0; 1 and 2; , unit mass of risk
neutral entrepreneurs and risk averse financiers. Agents value date-2
consumption.

@ At date 0, entrepreneurs invest in a LT project and borrow from
financiers. At date 1, a state of nature s € {h, I} realizes. LT project
may suffer downsizing. At date 2, output is reaped, financiers paid
back and agents consume.

o Financiers have access to a ST technology with unit returns ry at date
1 and rs at date 2 in state s. ST returns ry and rs are set by the CB
(perfect commitment).
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The Theoretical Framework

Long-Term projects

@ Entrepreneurs have access to a LT project:

o Investing one at date 0 yields ys at date 2 in state s (v, > y;).
e Liquidating A units of date-0 investment yields one unit at date 1.

@ LT projects’ final pledgeable return in state s is p..

@ Parameter restrictions: LT project are illiquid, have positive NPV but
are financially constrained, i.e.

Arg > 1and ys > rors and Ap, < rs
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The Theoretical Framework

Financial Constraints

@ An entrepreneur with initial wealth w invests / at date 0 and repays
Ls at date 1 and Ds at date 2 in state s. She reaps a profit:

Ts = (/ _ALS)YS — Ds

@ Incentive Compatibility: date-2 repayment cannot exceed final
pledgeable output:
Ds < (I —ALs)p,

@ Individual Rationality: NPV of total repayments cannot be lower than
financiers’ outside option:

(I —=w) ror < Lsrs + D

@ Lending Constraint: Financiers cannot lend at date 0 more than
(i — 1) w to an entrepreneur with initial wealth w:

I < iw
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The Theoretical Framework

The equilibrium

@ Entrepreneurs maximize expected profits conditional on IC, IR and LC:
max 71T = E; (I — ALs)ys — EsDs

I:{Ls;Ds}
Ds < (I = ALs)p,
s.t. (I —w) ror < Lsrs + Ds
I < iw

@ Optimum is such that: (i) LC is binding, (ii) downsizing takes place
only in the bad state /:

[* — — o0, 0*1"
I =iwand L =0and L] = [( w) ror; — pI”]
rn—Ap,

Aghion (Harvard) and Kharroubi (BIS) Policy, Regulation and Growth June 23-24, 2014 8 /26



The Theoretical Framework

Growth in the dynamic model

@ OLG model: Entrepreneurs live for two periods, each period brings a
new generation whose initial wealth is current net investment.

@ Entrepreneurs are either high or low pledgeability: p, =p or p, =p

@ Denoting s; the state at date t, expected growth rate between date t
and date t +1 as

(= 1) rer —pyi]”
rn—Ap

g (o)) = i — pAEs,
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The Theoretical Framework

Comparative Statics: How does interest rate cyclicality affect growth?

Consider the CB introduces a mean-preserving spread in IR {r}..

@ A: only low pledgeability entrepreneurs have to delever

@ Expected growth rate then writes as
, (i — )rsr/ piil”
=i — pAE

g (p)) =i— pAEs 0,
@ Cutting ry raises growth g, but only for low pledgeability firms:

0 9

Slo=0 bt S <0

o=p Ho=p
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The Theoretical Framework

Comparative Statics: How does lending ability modify the growth effect of IR?

e Consider financiers' ability to lend is either iy, or iy (ip > if).

@ A: when j = jj, firms do not need to delever but when / = iy, low
pledgeability firms have to delever.

@ Expected growth rate then writes as

(= 1) rsn — P/’.j]+
ry —)\pl

g (0 1j) = ij = PAEs
@ Tight LC mutes the effect of interest rate cyclicality on growth:

) )
i:i,:ﬁ:o but i=iy; 2|  =o0and 22| <0
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The Theoretical Framework

Comparative Statics: How does the cyclicality in lending capacity affect growth?

o Consider financiers’ ability to lend depends on the state of nature s;
is € {ih; i/} with iy > .

@ A: when / = jj, entrepreneurs do not have to delever but when i = iy,
low pledgeability entrepreneurs have to delever.

@ Denoting i = E;is, the expected growth rate writes as

[(is = 1) rer — P/i5]+
r —/\p/

g (pii{ists) = i— EspA
@ Pro-cyclical credit cuts more growth in lower pledgeability firms.

e :O and - <0
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The Theoretical Framework

Main conclusions

@ Counter-cyclical interest rates benefit disproportionately to low
tangibility firms.

@ Benefits of counter-cyclical interest rates materialize when bank
capital to asset ratio is relatively low.

© Counter-cyclical credit benefits disproportionately low tangibility firms.
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The empirical exercise

General Methodology

@ We rely on RZ methodology in looking at the aforementioned effects
on industry productivity growth.

o Causality: macro policies more likely affect individual industries than
individual industries affect macro policy.

o lIdentification: which parts of the economy, macro policies affect
most/least.
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The empirical exercise

The specification

@ We run the following estimation
gic =i+ B+ y.vare X fi + ¢

@ Dependent variable:

e industry productivity growth over 1999-2005 (post ECB period).

@ Macro variables:

o Interest rate cyclicality: real ST interest rate sensitivity to output gap
e Financiers' lending capacity: bank capital to asset ratio
o Financiers' lending cyclicality: credit gap sensitivity to output gap

@ Industry financial constraints:

e credit constraint: asset tangibility for corresponding US sector
o liquidity constraint: labor cost to sales ratio for corresponding US sector
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The empirical exercise

Real interest rate cyclicality across countries

Figure 1
Real Short Term Interest Rate Sensitivity to Output Gap
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Note: Each bar represents the output gap sensitivity in percentage points of the real short term interest rate for the period 1995-2005 for each
country, controlling for the one quarter lagged real short term interest rate. The black line indicates the confidence interval at the 10% level around
the sensitivity estimate for each country.
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The empirical exercise

Bank capital across countries
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Figure 3
Bank Capital to Asset Ratio (% Total Assets)
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Source: World Development Indicators
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The empirical exercise

Credit to non-financial firms cyclicality across countries

Figure 4
Credit to Non-Financial Corporations Sensitivity to Output Gap
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Note: Each bar represents the output gap sensitivity of the credit gap to non-financial corporations for the period 1999-2005 for each country.
The black line indicates the confidence interval at the 10% level around the sensitivity estimate for each country.
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First prediction

Counter-cyclical interest rates

Counter-cyclical real short term interest rates benefit disproportionately to
financially constrained/liquidity dependent sectors.
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The empirical exercise

ST interest rates cyclicality and indust

Dependent¥ariable: labour productivity growth Table 2
(i) (i) (iii) (iv)

Logf initial relative labour productivity -1.085 -1.122 -1.226 -1.158
(1.319) (1.294) (1.273) (1.243)

Interaction[asset tangibilitylnd real shortGerm -17.89*

interest rate countercyclicalityl) (9.47)

InteractionMasset tangibility@nd real shortlterm -15.65**

interest rate countercyclicality(l) (6.93)

Interactionlabour costsfo salesnd real shortGerm 22.64**

interest rate countercyclicalityll) (8.66)

InteractionOlabour costso sales@nd real shortGerm 16.82**

interest rate countercyclicality(l) (6.83)

Observations 550 550 550 550

RGquared 0.248 0.251 0.249 0.249

ThelependentariablelshelveragennualGrowthRatelnhourdabourlproductivitybver thelperiod 1999-2005Hor@achindustryln@ach
country.Onitial relative labour productivitystheltatioflindustrythourlabourlproductivityftoRotallnanufacturingthourdabourfproductivity
in0L999.MAsset tangibilityOstheOmedianDractionbftassetsOepresented byhetlproperty, (planttandequipmentfordUSHirmsOnthebame
industrydorGhelperiod1980-89.Mabour costsHo saleslsRheedianfatiobfllabourostsGoBhipmentsHorSHirmsin@heBamendustrydor
thelperiod1980-89.[RealBhortlterm interest rate countercyclicalityQsGheltoefficient®fthe®utputBapivhendhelealBhortermlnterest
ratelistegressedbntonstant,Rheutput@ap@ndithedneMuarterdaggediealBhortermnterestdateHor@achountry.Real shortterm
interest rate countercyclicalitydIOsthekoefficientbfthebutputapniheegressionGvhichOninimisesthe RMSE forkachtountry.0The
|nteract|onI}ar|ableEBDheEDroductﬂ)fl]ar|ab|esD1l.'parentheses Standardrrors — clusteredl])yl]ndustry areﬁhﬁbarentheses [Ali@stimations
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Second prediction

Counter-cyclical interest rates and bank capital

Benefits of counter-cyclical real short term interest rates materialize when
bank capital to asset ratio is relatively low.
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The empirical exercise

IR cyclicality, bank capital and industry

DependentDariable:Mabourproductivitylgrowth Table 4
Above . - "
median 0] (i) (iii) (iv)

. ) B m.124 m.157 1.400 1.208

LogMflinitialBelativellabourfproductivity
(1.456) (1.384) (1.298) (1.313)
Interactionfasset@angibility@ndZeal shortterm }5.97*+*
interestate@ountercyclicality) (7.096)
Interactionfassetangibility@ndGealBhortGterm 26.07***
interest@ate@ountercyclicalityl) (3.134)
Interactionassetlangibility@nddealBhortterm ~ Average 37.19%*
interestlate@ountercyclicality() ban.k (8.703)
capitaldo
Interaction[asset@angibility@nd@ealBhortterm  asset@atio 21.15%**
interestl@ate@ountercyclicalityl) (6.383)
InteractionOlabour@osts@oBales@nd@ealBhortO 51.20***
termlnterestfate@ountercyclicality) (8.561)
InteractionOlabour@ostsdoBales@nd@ealBhortO 29.26%**
terminterestate@ountercyclicalityl) (5.323)
Interaction@labourltostsAoBales@nd@ealBhortn  Average [B7.30***
termlinterestliate countercyclicality() bank (8.769)
capitaldo

Interaction@labourostsAoBales@ndEealBhortd  assetHatio 25.25**
termlinterestate[@ountercyclicality(l) (8.699)
Observations 550 550 550 550
RBquared 0.261 0.258 0.255

0.256
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Third prediction

Counter-cyclical interest rates vs. counter-cyclical interest rates

Counter-cyclical credit benefits disproportionately to liquidity dependent
sectors, independently of the effect of counter-cyclical real short term
interest rates.
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The empirical exercise

IR cyclicality, lending cyclicality and in

Dependent¥ariable:rowthdndabourlproductivitylperthour Table 5
0] (ii) (iii) (iv)
Logflinitial@elativeMabourlproductivity m.087 .140 .152 1.089
(1.382) (1.377) (1.221) (1.248)
Interactionfasset@angibility@nd@ealBhortkerm [L7.94**
interest@ate@ountercyclicality) (7.233)
Interaction@asset@angibility@nd@ealBhortGerm 016.09***
interest@ate@ountercyclicality() (4.850)
Interactionlassetlangibility@nd credit toINFC prod M.124 .920
cyclicality) (3.317) (2.942)
Interaction@labourltosts@oBales@ndealBhortGerm 21.02%
interest@ate@ountercyclicality) (11.27)
Interaction@labourltosts@oBales@ndealBhortGerm 14.65*
interest@ate@ountercyclicality() (7.243)
InteractionQlabourl@osts toBales&nd credit toINFC proOd 6.125** [5.529**
cyclicality) (2.244) (2.325)
Observations 550 550 550 550
RBquared 0.249 0.252 0.251 0.251
Theltlependentariablelsith nnualyro OabourproductivityfperthourHorthelperiod1999-2005Hor@achOndustrylin
eachkountry.OnitialOrelativedabourproductivityOsthelratioDofOndustryOabourOproductivitylperChourtototalOmanufac turingdabour
productivityperfhourin[1999.MAssetdangibili \elinedianfractic eser Metproperty,plant@ind@quipmentdorUS
firmsOn@heBamelindustrydorthelperiod1980-89.Mabourlic relinedianatioflabourzostsGoBhi forSHirmstin
theBamelndustrydor@helperiod1980-89.RealBhorttermLr untercyclicalityOGsBheutp p itivitybfthelealBhortO
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Conclusions

Main takeaways

@ Stabilization through counter-cyclical IR benefits disproportionately to
financially constrained/liquidity dependent sectors.

e This holds in countries where bank capital to asset ratio is relatively low
o Where bank capital to asset ratio is relatively high, counter-cyclical IR
do not make any difference

@ Counter-cyclical lending benefits disproportionately to liquidity
dependent sectors.

e This effect comes on top of that of counter-cyclical interest rates

Aghion (Harvard) and Kharroubi (BIS) Policy, Regulation and Growth June 23-24, 2014



Conclusions

Main policy implications

@ Following the 2008-2009 financial crisis, Basel Il is calling for higher
bank regulatory capital to asset ratios:

o This will reduce growth in financially constrained sectors, but only in
countries where interest rates are significantly counter-cyclical.

e Following the 2008-2009 financial crisis, Basel Il is calling for
counter-cyclical capital buffers:

e This will raise growth in liquidity dependent sectors, irrespective of
other developments.
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