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Macroprudential Policy
Macroprudential policies motivation…

financial fragility
aggregate demand stabilization
monetary policy constraints or dilemmas

Farhi-Werning (2013, 2014, 2015)…
Applications: capital controls, fiscal unions, deleveraging
General model: pecuniary + demand externalities
Formula: MPCs + Wedges

New Today…
Financial intermediaries a la He-Krishnamurthy
Non-rational expectations, extrapolation



Macropru formula: linked to MPCs and wedges
General model: incomplete markets, financial 
constraints with prices etc. (pecuniary externalities)

Farhi-Werning (2016)



Main New Ingredients
Financial Intermediaries

expert banks intermediate for households (He-
Krishnamurthy, Gertler-Kiyotaki, Holmstrom-
Tirole, etc.)
risk-taking capacity (capital requirements)

Irrational Expectations
Credit and Financial Cycle (Jordà-Schularick-Taylor, 
López-Salido-Stein-Zakrajšek, Borio)
Diagnostic/Extrapolative Expectations evidence 
(Bordalo-Gennaioli-Ma-Shleifer)
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e.g. low return shock  
lower future loans

Is there a market failure? 
Not necessarily. 

Externality needed.

macropru regulation 
monetary policy? monetary policy?



Policy Debate
A debate…

Monetary policy: Use monetary policy to lean 
against credit booms (e.g. BIS view, Borio, Stein, ...)

Macroprudential policy: Monetary policy focused 
on targeting inflation and employment, other 
macroprudential policies and regulations should be 
used instead (e.g. Krugman, Evans, Svensson, ...)
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Financial Intermediaries
He-Krishnamurthy (2013)

asset pricing model 
adds nominal rigidities + optimal policy

Incomplete markets…
risky asset (Lucas tree)
risk-free short-term bond

Two agents…
households: save risk-free
bankers/experts

invest in risky asset
borrow risk-free

Three periods t=0,1,2
Consumption good produced 1-to-1 with labor
Rigid wages, no inflation



household
borrow 

from banks

risky return
realizedZLB binds

t = 0 t = 1 t = 2

Demand Determined Output
(rigid wage)

Endowment



Households and Bankers
Household and Bankers: fractions        and      

utility

budget constraint

Market segmentation
households 
bankers       unrestricted

Risky asset 
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Equilibrium
All agents equally rationed in labor market
Bankers hold all risky assets
Households 

save in risk free
constant fraction of wealth (log utility)

Assuming ZLB binds at t=1 then 
Policy instruments

monetary policy:  
macroprudential policy: 
redistributive taxes

Solve equilibrium backwards from t=1,2, then planner
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Consumption at t=1

Euler equations for Banker
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zero if no risk!



Output and Asset Price are linked…

Two intuitions…
higher debt        lower risk-taking capacity 
      higher risk premia          lower asset price       
       lower consumption
higher debt        higher precautionary motive  
      lower natural rate      lower consumption

Risk always key here; without it, no effect.
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Intuition



Planning problem
Value functions for t=1,2
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Monetary Policy
Euler at t=0

Guess and verify 
R=1/q affects c0 but NOT c1 nor B1…

more general result (Werning, 2015 “IMAD”)
neutrality depends on log utility, but can go 
either way
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Monetary Policy.  
Cannot affect B1. 

Optimum targets labor wedge at t=0.
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shadow tax on borrowing for banks

Negative effect on output from higher debt not 
internalized by private agents 
             discourage borrowing by banks



Maps into general framework
results broadly in line with previous applications
now connects with broad macro-finance literature

Model very stylized, but likely generalizes

Optimal Policy:

1. Macropru: Binding leverage/capital requirement.

2. Monetary policy: targets zero labor wedge.
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Extrapolative Expectations

Two states G and B

Probabilities…
subjective
objective

Can do this for
t=0 irrational exuberance
t=1 irrational pessimism 
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<latexit sha1_base64="vp1xdbq5svTHx7X54TENpPZoeZc=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBEqSEhfNu5KXeiygn1AG8JkOmmHTh7MTMQS8ituXCji1h9x5984aSuo6IHLPZxzL3PnuBGjQprmh7ayura+sZnbym/v7O7t6weFrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem508vM790RLmgY3MpZRGwfjQPqUYykkhy9UBpG1Emu0rN5b6WneUcvmkbdrF5YFjSNqlU/r2fEtBqVWh2WDXOOIlii7ejvw1GIY58EEjMkxKBsRtJOEJcUM5Lmh7EgEcJTNCYDRQPkE2En89tTeKKUEfRCriqQcK5+30iQL8TMd9Wkj+RE/PYy8S9vEEvPshMaRLEkAV485MUMyhBmQcAR5QRLNlMEYU7VrRBPEEdYqriyEL5+Cv8n3YpRVvymVmy2lnHkwBE4BiVQBg3QBNegDToAg3vwAJ7As5Zqj9qL9roYXdGWO4fgB7S3TzEJk+U=</latexit>

<latexit sha1_base64="DchidN8yL4uls/lZP0mNlH7nQUo=">AAACBXicdVDLSgMxFM34rPU16lIXwSJUkDLTduy4K3Whywr2Ae0wZNK0Dc08SDJCGbpx46+4caGIW//BnX9jpq34QA9cODnnXnLv8SJGhTSMd21hcWl5ZTWzll3f2Nza1nd2myKMOSYNHLKQtz0kCKMBaUgqGWlHnCDfY6Tljc5Tv3VDuKBhcC3HEXF8NAhon2IkleTqB/muhzjsRtRNLiYnX4/a5Djr6jmjYBmlM9uGRqFkW6dWSgy7Uixb0CwYU+TAHHVXf+v2Qhz7JJCYISE6phFJJ0FcUszIJNuNBYkQHqEB6SgaIJ8IJ5leMYFHSunBfshVBRJO1e8TCfKFGPue6vSRHIrfXir+5XVi2bedhAZRLEmAZx/1YwZlCNNIYI9ygiUbK4Iwp2pXiIeIIyxVcGkIn5fC/0mzWDAVvyrnqrV5HBmwDw5BHpigAqrgEtRBA2BwC+7BI3jS7rQH7Vl7mbUuaPOZPfAD2usHElSXqw==</latexit>

<latexit sha1_base64="J6PnHxLWvieqkXR/DXkwODFqH6U="></latexit>



Extrapolative Expectations

Two states G and B

Probabilities…
subjective
objective

Can do this for
t=0 irrational exuberance
t=1 irrational pessimism 

<latexit sha1_base64="c0bhbtob18sGA9Dka4NSqiEsAHA=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZK2sXEjpQq6rGAf0MYymU7aoZMHMxOlhPyHGxeKuPVf3Pk3TtoKKnrgcg/n3MvcOW7EqJCG8aHllpZXVtfy64WNza3tneLuXluEMcekhUMW8q6LBGE0IC1JJSPdiBPku4x03Ml55nfuCBc0DG7kNCKOj0YB9ShGUkm3F4OkfJmeZa2RFgbFkqFbRuXUtqGhV2zrxMqIYdfKVQuaujFDCSzQHBTf+8MQxz4JJGZIiJ5pRNJJEJcUM5IW+rEgEcITNCI9RQPkE+Eks6tTeKSUIfRCriqQcKZ+30iQL8TUd9Wkj+RY/PYy8S+vF0vPdhIaRLEkAZ4/5MUMyhBmEcAh5QRLNlUEYU7VrRCPEUdYqqCyEL5+Cv8n7bJuKn5dLdUbizjy4AAcgmNgghqogyvQBC2AAQcP4Ak8a/fao/aivc5Hc9piZx/8gPb2CWmZkc8=</latexit>

<latexit sha1_base64="vp1xdbq5svTHx7X54TENpPZoeZc=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBEqSEhfNu5KXeiygn1AG8JkOmmHTh7MTMQS8ituXCji1h9x5984aSuo6IHLPZxzL3PnuBGjQprmh7ayura+sZnbym/v7O7t6weFrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem508vM790RLmgY3MpZRGwfjQPqUYykkhy9UBpG1Emu0rN5b6WneUcvmkbdrF5YFjSNqlU/r2fEtBqVWh2WDXOOIlii7ejvw1GIY58EEjMkxKBsRtJOEJcUM5Lmh7EgEcJTNCYDRQPkE2En89tTeKKUEfRCriqQcK5+30iQL8TMd9Wkj+RE/PYy8S9vEEvPshMaRLEkAV485MUMyhBmQcAR5QRLNlMEYU7VrRBPEEdYqriyEL5+Cv8n3YpRVvymVmy2lnHkwBE4BiVQBg3QBNegDToAg3vwAJ7As5Zqj9qL9roYXdGWO4fgB7S3TzEJk+U=</latexit>

<latexit sha1_base64="DchidN8yL4uls/lZP0mNlH7nQUo=">AAACBXicdVDLSgMxFM34rPU16lIXwSJUkDLTduy4K3Whywr2Ae0wZNK0Dc08SDJCGbpx46+4caGIW//BnX9jpq34QA9cODnnXnLv8SJGhTSMd21hcWl5ZTWzll3f2Nza1nd2myKMOSYNHLKQtz0kCKMBaUgqGWlHnCDfY6Tljc5Tv3VDuKBhcC3HEXF8NAhon2IkleTqB/muhzjsRtRNLiYnX4/a5Djr6jmjYBmlM9uGRqFkW6dWSgy7Uixb0CwYU+TAHHVXf+v2Qhz7JJCYISE6phFJJ0FcUszIJNuNBYkQHqEB6SgaIJ8IJ5leMYFHSunBfshVBRJO1e8TCfKFGPue6vSRHIrfXir+5XVi2bedhAZRLEmAZx/1YwZlCNNIYI9ygiUbK4Iwp2pXiIeIIyxVcGkIn5fC/0mzWDAVvyrnqrV5HBmwDw5BHpigAqrgEtRBA2BwC+7BI3jS7rQH7Vl7mbUuaPOZPfAD2usHElSXqw==</latexit>

Note: same results if extrapolation on dividends  
          instead of returns

<latexit sha1_base64="J6PnHxLWvieqkXR/DXkwODFqH6U="></latexit>



Extrapolative Expectations

Two states G and B

Probabilities…
subjective
objective

Can do this for
t=0 irrational exuberance
t=1 irrational pessimism 

<latexit sha1_base64="c0bhbtob18sGA9Dka4NSqiEsAHA=">AAAB9XicdVDLSsNAFJ3UV62vqks3g0VwFZK2sXEjpQq6rGAf0MYymU7aoZMHMxOlhPyHGxeKuPVf3Pk3TtoKKnrgcg/n3MvcOW7EqJCG8aHllpZXVtfy64WNza3tneLuXluEMcekhUMW8q6LBGE0IC1JJSPdiBPku4x03Ml55nfuCBc0DG7kNCKOj0YB9ShGUkm3F4OkfJmeZa2RFgbFkqFbRuXUtqGhV2zrxMqIYdfKVQuaujFDCSzQHBTf+8MQxz4JJGZIiJ5pRNJJEJcUM5IW+rEgEcITNCI9RQPkE+Eks6tTeKSUIfRCriqQcKZ+30iQL8TUd9Wkj+RY/PYy8S+vF0vPdhIaRLEkAZ4/5MUMyhBmEcAh5QRLNlUEYU7VrRCPEUdYqqCyEL5+Cv8n7bJuKn5dLdUbizjy4AAcgmNgghqogyvQBC2AAQcP4Ak8a/fao/aivc5Hc9piZx/8gPb2CWmZkc8=</latexit>

<latexit sha1_base64="vp1xdbq5svTHx7X54TENpPZoeZc=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBEqSEhfNu5KXeiygn1AG8JkOmmHTh7MTMQS8ituXCji1h9x5984aSuo6IHLPZxzL3PnuBGjQprmh7ayura+sZnbym/v7O7t6weFrghjjkkHhyzkfRcJwmhAOpJKRvoRJ8h3Gem508vM790RLmgY3MpZRGwfjQPqUYykkhy9UBpG1Emu0rN5b6WneUcvmkbdrF5YFjSNqlU/r2fEtBqVWh2WDXOOIlii7ejvw1GIY58EEjMkxKBsRtJOEJcUM5Lmh7EgEcJTNCYDRQPkE2En89tTeKKUEfRCriqQcK5+30iQL8TMd9Wkj+RE/PYy8S9vEEvPshMaRLEkAV485MUMyhBmQcAR5QRLNlMEYU7VrRBPEEdYqriyEL5+Cv8n3YpRVvymVmy2lnHkwBE4BiVQBg3QBNegDToAg3vwAJ7As5Zqj9qL9roYXdGWO4fgB7S3TzEJk+U=</latexit>

<latexit sha1_base64="DchidN8yL4uls/lZP0mNlH7nQUo=">AAACBXicdVDLSgMxFM34rPU16lIXwSJUkDLTduy4K3Whywr2Ae0wZNK0Dc08SDJCGbpx46+4caGIW//BnX9jpq34QA9cODnnXnLv8SJGhTSMd21hcWl5ZTWzll3f2Nza1nd2myKMOSYNHLKQtz0kCKMBaUgqGWlHnCDfY6Tljc5Tv3VDuKBhcC3HEXF8NAhon2IkleTqB/muhzjsRtRNLiYnX4/a5Djr6jmjYBmlM9uGRqFkW6dWSgy7Uixb0CwYU+TAHHVXf+v2Qhz7JJCYISE6phFJJ0FcUszIJNuNBYkQHqEB6SgaIJ8IJ5leMYFHSunBfshVBRJO1e8TCfKFGPue6vSRHIrfXir+5XVi2bedhAZRLEmAZx/1YwZlCNNIYI9ygiUbK4Iwp2pXiIeIIyxVcGkIn5fC/0mzWDAVvyrnqrV5HBmwDw5BHpigAqrgEtRBA2BwC+7BI3jS7rQH7Vl7mbUuaPOZPfAD2usHElSXqw==</latexit>

TODAY

Note: same results if extrapolation on dividends  
          instead of returns

<latexit sha1_base64="J6PnHxLWvieqkXR/DXkwODFqH6U="></latexit>



Extrapolation t=0,1

Assume 
 
 
solving…

As before

Create subject beliefs about dividends that 
justify these beliefs about prices…

<latexit sha1_base64="mj321aZDTyGeB5KZ9k9loUMHqTY="></latexit>

<latexit sha1_base64="UwEM2YreroFEksB4ab+gBI/ipZk="></latexit>

<latexit sha1_base64="H4jbQtyZrnc+DYUuoraxYaQWh3E="></latexit>



Extrapolation t=0,1
at t=1,2 just as before…

Subjective beliefs defined by…

<latexit sha1_base64="a43+JNLUsxXLsIDEX8im5CQUEBY="></latexit>

<latexit sha1_base64="QJAd4kYKiVqM45VtLmwOw+xQziM="></latexit>

<latexit sha1_base64="MYL68QD7JwByfhooVYmd9Ubi/Q0="></latexit>

<latexit sha1_base64="UwEM2YreroFEksB4ab+gBI/ipZk="></latexit>



Planner Problem



Planner Problem

Two planning problems:
non-paternalistic: respect subjective beliefs
paternalistic: use objective beliefs



Planner Problem

Two planning problems:
non-paternalistic: respect subjective beliefs
paternalistic: use objective beliefs TODAY



Monetary Policy Only
Monetary Policy at t = 0

lowers output during boom
lowers expectations on assets and future 
output
… lowers leverage/borrowing by banks



Monetary Policy Only
Monetary Policy at t = 0

lowers output during boom
lowers expectations on assets and future 
output
… lowers leverage/borrowing by banks

<latexit sha1_base64="ARsyteC64S7j+HoeMA5WOISS/MU="></latexit>



Monetary Policy Only
Monetary Policy at t = 0

lowers output during boom
lowers expectations on assets and future 
output
… lowers leverage/borrowing by banks

<latexit sha1_base64="ARsyteC64S7j+HoeMA5WOISS/MU="></latexit>

<latexit sha1_base64="6H0xL6TZxTr1kPY+/BcUNXw84yA="></latexit>

<latexit sha1_base64="7tZ1rrALwKV+Fe8eWBpwZAPpM4E=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJtx47goujGZUX7gHYomTTThmYyQ5IRSuknuHGhiFu/yJ1/Y6atoKIHLhzOuZd77wkSzpRG6MPKrayurW/kNwtb2zu7e8X9g5aKU0lok8Q8lp0AK8qZoE3NNKedRFIcBZy2g/FV5rfvqVQsFnd6klA/wkPBQkawNtLtBSr0iyVku6hy7nkQ2RXPPXMzgrxauepCx0ZzlMASjX7xvTeISRpRoQnHSnUdlGh/iqVmhNNZoZcqmmAyxkPaNVTgiCp/Oj91Bk+MMoBhLE0JDefq94kpjpSaRIHpjLAeqd9eJv7ldVMdev6UiSTVVJDFojDlUMcw+xsOmKRE84khmEhmboVkhCUm2qSThfD1KfyftMq2Y/hNtVS/XMaRB0fgGJwCB9RAHVyDBmgCAobgATyBZ4tbj9aL9bpozVnLmUPwA9bbJ7XbjWw=</latexit>



Monetary Policy Only
Monetary Policy at t = 0

lowers output during boom
lowers expectations on assets and future 
output
… lowers leverage/borrowing by banks

<latexit sha1_base64="ARsyteC64S7j+HoeMA5WOISS/MU="></latexit>

<latexit sha1_base64="6H0xL6TZxTr1kPY+/BcUNXw84yA="></latexit>

<latexit sha1_base64="7tZ1rrALwKV+Fe8eWBpwZAPpM4E=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4GjJtx47goujGZUX7gHYomTTThmYyQ5IRSuknuHGhiFu/yJ1/Y6atoKIHLhzOuZd77wkSzpRG6MPKrayurW/kNwtb2zu7e8X9g5aKU0lok8Q8lp0AK8qZoE3NNKedRFIcBZy2g/FV5rfvqVQsFnd6klA/wkPBQkawNtLtBSr0iyVku6hy7nkQ2RXPPXMzgrxauepCx0ZzlMASjX7xvTeISRpRoQnHSnUdlGh/iqVmhNNZoZcqmmAyxkPaNVTgiCp/Oj91Bk+MMoBhLE0JDefq94kpjpSaRIHpjLAeqd9eJv7ldVMdev6UiSTVVJDFojDlUMcw+xsOmKRE84khmEhmboVkhCUm2qSThfD1KfyftMq2Y/hNtVS/XMaRB0fgGJwCB9RAHVyDBmgCAobgATyBZ4tbj9aL9bpozVnLmUPwA9bbJ7XbjWw=</latexit>

<latexit sha1_base64="l5gJN7EnegjZ1UY2iP4G8nV6ywg=">AAACB3icdVDLSgMxFM3UV62vqktBgkVwVTJtx44bKbpxWcU+pC0lk2ba0MyDJCOUYXZu/BU3LhRx6y+482/MtBVU9MCFk3PuJfceJ+RMKoQ+jMzC4tLySnY1t7a+sbmV395pyiAShDZIwAPRdrCknPm0oZjitB0Kij2H05YzPk/91i0VkgX+tZqEtOfhoc9cRrDSUj+/33UFJvGgy4MhvOnHZpLMH1fJKcr18wVUtFD5xLYhKpZt69hKCbKrpYoFzSKaogDmqPfz791BQCKP+opwLGXHRKHqxVgoRjhNct1I0hCTMR7SjqY+9qjsxdM7EniolQF0A6HLV3Cqfp+IsSflxHN0p4fVSP72UvEvrxMp1+7FzA8jRX0y+8iNOFQBTEOBAyYoUXyiCSaC6V0hGWEdjNLRpSF8XQr/J81S0dT8slKonc3jyII9cACOgAmqoAYuQB00AAF34AE8gWfj3ng0XozXWWvGmM/sgh8w3j4BemKZDA==</latexit>
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Macroprudential Policy
With macroprudential policy…

can control B1 directly: this takes care of t=1,2
at t=0 irrational beliefs: 

affect price and interest rate
but central bank should still target efficient 
allocation: zero labor wedge

Non-rational beliefs neither a problem nor a blessing here

Optimal Policy:
1. Macropru: Binding leverage/capital requirement.
2. Monetary policy targets zero labor wedge. 



Intuition
Contractionary Monetary Policy…

cools economy during boom
cools expectations of returns
cools borrowing
low borrowing beneficial in future 

Non-rational expectations essential here

“Take the punch bowl away when the party is 
still going”
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Other Cases
Similar results for…

non-paternalistic planner:  
respecting subjective probabilities

Extrapolative expectations between t = 1,2
now monetary policy cools boom at t=0
makes fall at t=1 look less bad
tempers pessimism in bust  
(versus before: control optimism in boom)



Conclusion
General theory of macropru + monetary policy

workhorse for many applications 
general formula: MPCs and wedges

Financial Intermediaries
macroprudential capital requirements to protect risk-taking 
capacity
intuitions: via asset price and/or natural rate

Non-Rational Expectations
expectation management: interventions attempt to mitigate 
financial crashes in prices
dilemma: may affect monetary policy
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