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INTRODUCTORY REMARKS

Stephen Haber

So during the last panel, we started to have a discussion about the 
connections among financial regulation, bank supervision, and mon-
etary policy. And so it seems only appropriate that now we’re going 
to dig a bit more deeply on the connection between financial regula-
tion and monetary policy. I’m Stephen Haber, and I’m chairing this 
panel. I’m delighted to be moderating the panel composed of my 
colleagues Amit Seru from Stanford University, Darrell Duffie from 
Stanford University, Christina Parajon Skinner from the University 
of Pennsylvania, and Carolyn Wilkins from the Bank of England. 
We’re going to start with Amit. Each presenter will make some brief 
remarks and then we will throw discussion open to the floor.
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 10
Too Many Rules and Too Much Discretion? 
Simplifying Financial Regulation

Amit Seru

In this chapter, I present what I think is the issue that financial 
regulation is trying to resolve and why it is difficult to achieve with 
complex rules. I hope to end the talk with a plea for simplifying 
financial regulation. Monetary policy, which is in the title of the ses-
sion, obviously affects financial stability through many channels—
for example, by impacting the value of the long-duration assets held 
by financial institutions or by impacting the credit risk held by vari
ous intermediaries.

The fundamental threat to financial stability, of course, comes 
from the fact that our banking system is highly leveraged. It is use-
ful to calibrate what we mean by highly leveraged.

Figure 10.1 shows the distribution of leverage, measured by 
debt/assets (on the y-axis) across banks of different size (on the 
x-axis) in the financial system in the United States. As can be seen, 
a bank of pretty much any size has 90% debt in its capital structure. 
This figure implies that a small decline in asset values due, say, to 
higher rates in 2023 or credit risk in 2007 can make many institu-
tions insolvent and threaten their financial stability. In turn, this 
creates an important constraint on monetary policy, as seen during 
the recent tightening and, similarly, by the need to keep the interest 
rates low during the Great Recession. Not surprisingly, policymak-
ers have therefore tried to regulate and create many complex rules 
aimed toward getting financial stability, most aggressively since the 
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Great Recession. The question we can ask is whether we have been 
successful. To get some answers, let us revisit what happened over 
the last year in the banking sector.

Bank size (natural logarithm of total assets)

D
eb

t/A
ss

et

16 18 20 22
20

40

60

80

100

Traditional bank

FIGURE 10.1. Debt- to- assets ratio (%) of US banks of diff er ent sizes.
Source: Jiang et al. (2024a).

The aggregate balance sheet of the banking system is shown in 
figure 10.2 as of 2022 Q1, just before the monetary tightening we 
saw. On the asset side, we have $24 trillion in the banking system, 
spread across securities, loans, and so on. On the liability side, we 
have of course insured deposits of $9  trillion, but then we have 
$9 trillion of uninsured deposits and also $2 trillion of equity capital.

As monetary tightening occurred over the remaining part of 
2022 and early part of 2023, it is instructive to ask what might 
have happened to the banking system. As interest rates rose, the 
market value of long-duration assets fell. One can ask what the 
“mark-to-market” losses amounted to in the banking system. In 
work with my collaborators ( Jiang et al. 2024b), we did this exercise 
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using microdata across all the banks while considering the duration 
of different assets on the balance sheets of the banks. We called 
these mark-to-market losses “turbulence” in the banking system. 
It accounted for about $2 trillion of unrealized losses in the bank-
ing system. Notably, $2 trillion is an interesting number, because 
it effectively wipes out the equity in the system. In addition, what 
we found was that, unlike the stress in the banking system in 2007, 
which was about losses on illiquid assets (e.g., subprime mortgages), 
these losses were primarily about liquid securities. In fact, more than 
60% of the turbulence was due to losses in liquid securities.

FIGURE 10.2. Aggregate balance sheet of US banks as of 2022 Q1 (in trillions 
of dollars).
Source: Jiang et al. (2024a).

One might ask whether these losses are concentrated in only a 
few banks on the West Coast, such as Silicon Valley Bank (SVB) 
and First Republic. Figure 10.3 plots the distribution of mark-
to-market losses in the system. As can be seen, the average of the 
distribution suggests that the losses experienced by an average bank 
in the system were large. The vertical line is where the unrealized 
losses of SVB were during the monetary tightening. SVB’s losses 
were large, but there are several banks that had higher losses. The 
bottom line here is that the mark-to-market losses were large and 
spread across many banks.

If we focus on the liability side, uninsured leverage (defined as the 
ratio of uninsured debt to total assets for a financial institution)—an 
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aspect that my collaborators and I were studying for some time 
( Jiang et al. 2024a)—is economically meaningful for understand-
ing fragility in the banking system. Uninsured debt, as it is unin-
sured, gives the maximum incentive to run if there are losses or 
spookiness about a bank’s health. We called the extent of uninsured 
leverage of a bank its flight risk. Recall from figure 10.2 that there 
were $9 trillion of uninsured deposits in the system at the start of 
monetary tightening. It is unlikely that these deposits were sitting 
in one or two banks, as some commentators might have led one 
to believe.
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FIGURE 10.3. Distribution of unrealized losses in the banking system. Based on 
our analy sis (as of the end of 2023 Q1), substantial unrealized mark- to- market 
losses may exist throughout the banking system.
Source: Jiang et al. (2024b).

Figure 10.4 illustrates the distribution of uninsured leverage 
across banks in the system. The vertical line here, again, is SVB. 
This figure shows that SVB was an outlier on this margin, but there 
were many other banks in the system in close proximity with pretty 
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high uninsured leverage. In other words, there were many banks 
with high flight risk in the system.
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FIGURE 10.4. Distribution of uninsured leverage across US banks. Based on our 
analy sis, SVB was an outlier in terms of its uninsured leverage, but quite a few 
other banks have uninsured leverage similar to SVB’s.
Source: Jiang et al. (2024b).

In Jiang et al. (2024b), we combined turbulence with flight risk 
in the banking system and asked which banks might be susceptible 
to what we called a “solvency run.” Unlike runs based on illiquid 
assets, such as in the Diamond-Dybvig model, these runs would be 
caused by loss of value of liquid assets. Which banks would be sus-
ceptible to such runs? We found that when (1) interest rates go up 
and, as a result, the market value of long-duration assets goes down 
(i.e., turbulence is high), (2) uninsured leverage is high (i.e., flight 
risk is high), and (3) there is not enough equity capital in the bank 
to absorb the losses, a bank would be susceptible to solvency runs. 
This equilibrium could emerge because enough uninsured deposi-
tors get spooked and run to the bank, forcing the bank to realize 
their unrealized losses by selling their assets to satisfy depositors.
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FIGURE 10.5. Turbulence (mark- to- market asset losses) versus flight risk (unin-
sured leverage): a plot of the full set of potentially insolvent banks. A bank is 
considered insolvent if the mark- to- market value of its assets— after paying all 
uninsured depositors—is insufficient to repay all insured deposits. The size of 
the dot represents the assets of the bank.
Source: Jiang et al. (2024b).

The natural question is how many banks in the banking system 
were facing risk of solvency runs. Figure 10.5 presents the evidence. 
The figure puts turbulence (i.e., mark-to-market losses) on the y-axis 
(low to high) and flight risk (i.e., uninsured leverage) on the 
x-axis (low to high). It then plots the set of banks that might be 
potentially insolvent due to a solvency run. Each dot in the figure is 
a potentially insolvent bank, with the larger dots representing bigger 
banks. Insolvency is defined based on whether a bank can pay off 
insured deposits, given a certain proportion of uninsured run first. 
The largest insolvent dot plotted in the picture is a global systemically 
important bank (G-SIB) with more than a trillion dollars of assets. 
As can be seen, as with SVB, that bank is potentially insolvent when 
turbulence is high and flight risk is high. But it is not alone. There are 
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many other potentially insolvent banks that face similar characteris-
tics, that is, high turbulence and high flight risk.

Where was financial regulation in all this? Many rules and regula-
tions were passed starting in 2007 in the hope of increasing financial 
stability. Have these rules worked in addressing the precarious situa-
tion we have found ourselves in? There have been two issues with the 
regulatory approach we have followed since 2007. First, many of the 
rules and regulations in the aftermath of the Great Recession were 
directed toward liquidity problems faced by intermediaries. And 
certainly, if one has a hammer in the toolkit, everything looks like a 
nail. Thus, even though the problem with the current situation in the 
banking system is about insolvent banks, policymakers diagnosed 
them as facing liquidity problems. Misdiagnosis of the problem has 
meant that policy responses have been misdirected. There have been 
several liquidity injections to banks, but banks have kept failing, and 
there is continued stress in the system. This is despite the govern-
ment having effectively backstopped all uninsured depositors.

The second issue is that when responsibilities are fragmented 
across many regulators—as in the United States and everywhere 
in the world—regulatory discretion can interact with incentives of 
different regulators to create sluggishness in regulatory responses.

So the first question is whether there is a lot of discretion in the 
system when it comes to supervision and regulation.

Financial stability in the banking system is regulated through 
CAMELS ratings that are given to banks. The components, C (for 
capital adequacy), A (for asset quality), M (for management quality), 
E (for earnings quality), L (for liquidity quality), and S (for sensitivity 
toward risk), are each measured between 1 and 5, with a higher score 
indicating worse bank health on that margin. Clearly, some compo-
nents (like M) have a lot more discretion in terms of measurement 
by regulators. The composite CAMELS ratings—also between 1 
and 5—drive regulatory policy decisions from the deposit insurance 
a bank has to pay to whether banks are allowed to expand.
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FIGURE 10.6. Discretion in CAMELS ratings: weight on each subcomponent in 
the composite CAMELS rating.
Source: Agarwal et al. (2024).

And so how do we know there is a lot of discretion? Figure 10.6 
shows results from a recent study (Agarwal et al. 2024) where we 
identify how much each component contributes to the overall 
CAMELS score. As can be seen, half of the variation in the over-
all score is driven by the management quality component. This 
implies that there is a lot of discretion in how supervisory ratings 
are measured—and therefore how regulatory responses are devised.

So, one could ask: but does this discretion, which is quite a bit, 
really matter? There are many ways to look at it, but I’ll give two. One 
is that lots of banks in the US system are regulated in tandem by state 
and federal regulators. This dual regulatory system exists for various 
reasons we can get into, but for the purpose of the analysis I will show 
you, the advantage one has is that for a given bank, at virtually the 
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same time you can get a rating from both the state and the Federal 
Reserve, which you can then compare. And what do we find?
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FIGURE 10.7. Does discretion  matter? The figure plots CAMELS rating changes 
between consecutive exams that a state- chartered bank  faces as it is supervised 
by a state regulator (white vertical bars) or a federal regulator (gray vertical bars). 
Notes: A lower CAMELS score reflects a more lax score. Based on our analy sis, banks such 
as SVB (and First Republic), which are supervised under dual r egulators in rotation, face 
potentially inconsistent enforcement of regulation.
Source: Agarwal et al. (2014).

Figure 10.7 shows the findings most simply. What I will show 
is CAMELS ratings for a vast majority of banks that are state 
chartered—that is, they are regulated by state and federal regulators 
supervising them in rotation. One can then evaluate CAMELS 
given to the same bank at virtually the same time by state versus 
federal regulators. This figure plots CAMELS on the y-axis and 
regulatory spells on the x-axis. The state spells are represented by 
white vertical bars and federal spells for the same bank by gray ver-
tical bars. As can be seen, state spells see CAMELS being lowered, 
while federal spells see CAMELS being increased. In other words, 
state regulators are more lax than federal ones. Moreover, we find 
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that state regulators are more lax and exercise more forbearance 
when a local economy is weak. And the seesaw pattern ends up 
creating sluggishness in the overall regulatory response.
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FIGURE 10.8. Turbulence (unrealized losses) versus flight risk (uninsured lever-
age) with fragmented regulators. 
Notes: This figure reproduces figure 10.5, adding  whether insolvent banks are state or fed-
erally chartered. State- chartered banks are supervised by state and federal regulators in 
rotation. 
Source: Jiang et al. (2024b).

There is another way to see that this regulatory discretion 
matters. Figure 10.8 reproduces figure 10.5 where we plotted insol-
vency in the system. What is being shown in this plot is whether 
the banks were supervised under the rotation system described in 
figure 10.7. The red dots here, including SVB, are all banks that 
are state chartered. You can see that most of the insolvent banks 
in the system faced a state and a federal regulator supervising them 
in rotation. As I noted before, this system is prone to sluggishness, 
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and it is not surprising that we ended up with so many banks in the 
system being insolvent and yet regulators did not act.
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FIGURE 10.9. Debt- to- assets ratio of US banks and shadow banks (nondeposi-
tory institutions) of diff er ent sizes (in natu ral logarithm of total assets). 
Note: Shadow banks uniformly, but especially for small and midsize banks, have a much 
lower debt-to-assets ratio while originating similar risk as traditional banks.
Source: Jiang et al. (2024a).

So, can one simplify regulation instead of having too many rules 
and all this discretion? Recall that the issue of financial stability 
arises because banks are very highly leveraged. One way to address 
this simply is to ask how the market funds risk of the type that 
banks originate.

A natural laboratory in which to see this is to focus on shadow 
banks—non-deposit-taking institutions—and ask how they finance 
themselves. These institutions are now a large player in many markets 
where they perform activities similar to those of a bank. To illustrate 
this, figure 10.9 plots all the banks and shadow banks operating 
in the mortgage market.
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What kind of capital structure do they have when performing 
these activities? As one can see, these institutions have substantially 
lower leverage than banks. In other words, these institutions finance 
risk they originate (like banks) with more equity. The gap between 
the equity of banks and that of shadow banks is largest when one 
focuses on small-to-midsize banks. Interestingly, this size distribu-
tion of banks is also a major part of the regional banking crisis.

As noted before, more equity would prevent solvency runs in a 
bank. It would also prevent other types of runs. A natural question, 
then, is that if that’s the case, why haven’t we yet asked banks to 
raise more equity?

One common narrative against such a policy is the rhetoric that 
it would lead to a decline in bank lending. This same narrative that 
is making the rounds as the Basel III Endgame is being debated in 
the US. The question then is whether this narrative holds any water. 
To answer this, note that the intermediation sector has changed 
dramatically over the last decade and a half in two important ways. 
First, banks now not only do balance sheets, but they also originate 
and distribute (OTD), especially if their balance sheet is constrained 
(Buchak et al. 2024a). So that means banks’ overall lending activities 
cannot be captured by just focusing on bank balance sheets. Second, 
shadow banks or private credit can increasingly serve as substitutes 
if banks cannot provide credit (Buchak et al. 2024a). As we already 
know, these entities perform the same lending activities as banks but 
operate with much higher equity in their capital structure.

We put banks and shadow banks together, modeled the com-
petition between them, and asked what the equilibrium mort-
gage lending might look like if capital requirements went up. 
Figure 10.10 illustrates the results of the counterfactual experi-
ment, with the x-axis plotting capital requirements and the y-axis 
plotting change in overall lending. Thus, if one starts with the 
baseline capital requirement in the banking sector and then raises 
capital requirements, a few things happen.
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FIGURE 10.10. Impact on total mortgage lending in response to changing capital 
requirements: change in total lending volume in billions of dollars (y-axis) rela-
tive to a baseline scenario plotted against capital ratio requirements (x-axis).The
baseline scenario starts at the capital ratio of 6%. Bank (BS) indicates balance 
sheet lending by traditional banks. Bank (BS + sold) indicates total lending done 
by traditional banks that includes both their balance sheet lending and the loans 
they sell. Bank (BS + sold) + shadow bank indicates total lending by traditional 
banks and shadow banks.
Source: Buchak et al. (2024a).

First, as you would expect, the balance sheet does get con-
strained. Since we make lending on a balance sheet expensive, the 
lending on a bank balance sheet falls. That’s not all banks do when 
it comes to lending. When you add on top of that what banks do 
in terms of OTD, the total lending done by banks does not fall by 
as much. In other words, the ability of banks to do OTD dampens 
the drop in the lending they do. But that’s not all. We also have 
shadow banks, and some of the lending activity migrates to shadow 
banks. Together, one can see that raising capital requirements by a 
lot barely changes overall lending activity.

What I have showed is in the mortgage sector, and one can 
ask: what about other sectors? It turns out that the trend that 
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bank balance sheet lending is becoming less important, and OTD 
by banks as well as shadow bank/private credit is becoming more 
important, exists beyond just the mortgage market. Buchak et al. 
(2024b) show that when one models these changes, the equilib-
rium changes in aggregate lending in response to an increase in 
capital requirements look similar to what we saw earlier in the 
mortgage market.

To conclude, we have a way to keep regulation geared toward 
financial stability simple. Banks need to have substantially higher 
equity. We know they can provide banking services with this change. 
A substantial private market/shadow banking sector already does so.
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Liquidity Rules Have Increased the 
Minimum Size of the Fed’s Balance Sheet

Darrell Duffie

I want to talk about some new research with Adam Copeland at 
the Federal Reserve Bank of New York and Yilin Yang, who was in 
our doctoral program and is now in Hong Kong. This is about how 
postcrisis financial regulations have increased the minimum size of 
the Federal Reserve balance sheet, which is clearly an issue related 
to monetary policy and financial regulation, our topic for today.

I’m sure that almost everyone in the room has noticed that this 
week the Federal Open Market Committee [FOMC] decided to 
slow down the reduction of its balance sheet. That might seem a 
little surprising, right? You thought the job of controlling inflation 
was not finished yet. Maybe we shouldn’t be providing that kind of 
accommodation—having a large Fed balance sheet. But this is not 
about monetary policy accommodation, based on assets owned by 
the Fed. It’s rather that the Federal Reserve learned back in 2019 
that banks need a certain amount of cash held at the Fed to run 
their part of the financial system. And if they don’t have that cash, 
bad things can happen in terms of funding markets. Let me explain 
more carefully what I just said.

You can think, as a metaphor for reducing its balance sheet, of 
the Fed landing a big airplane onto a runway. But it’s foggy and the 
Fed is not exactly sure how far down it is to the runway. It wants to 

This chapter is taken from the transcript of spoken remarks at the conference and 
retains the character of live speech.
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land very carefully. When it last landed, in September 2019, there 
was a big bump because the Fed landed very quickly. Funding mar-
kets were not able to cope with having such a low amount of cash 
held by banks at the Fed. So, this time around, as part of its FOMC 
announcement this week, they want to start earlier and go slower with 
their landing. They are going to land on a longer runway—and more 
slowly—so that they don’t bounce on the runway. I’ll take a minute 
to explain the chart (figure 11.1) showing the bounce that happened 
last time. On the left-hand vertical axis is the spread between the 
most important interest rate negotiated in funding markets, called 
SOFR—the Secured Overnight Financing Rate—and the interest 
rate paid by the Fed on bank balances. That spread is used as a gauge 
of the tightness of reserve balances. On the right-hand vertical axis, 
you’re seeing the total reserve balances of the ten most active dealer 
banks that are providing funding in wholesale markets.
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FIGURE 11.1. The risk of a liquidity crunch is higher when the reserve balances 
of the largest dealers are lower.
Source: Adam Copeland, Darrell Duffie, and Yilin Yang, “Reserves Were Not So Ample 
After All,” Federal Reserve Bank of New York Staff Report Number 974, revised, June 
2024, forthcoming, Quarterly Journal of Economics. © 2024 Federal Reserve Bank of New 
York. Content from the New York Fed subject to the Terms of Use at newyorkfed.org.
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The FOMC also mentioned this week that it wants to reduce 
its balance sheet more slowly because it wants to make sure that 
reserve balances are being held in the right places in the financial 
system. Funding markets are basically intermediated by these ten 
largest dealer banks. Now let’s take a look at what happened as the 
Fed’s balance sheet declined beginning around 2018. Eventually, 
balances held at these ten largest banks reached a low point in 
September 2019, at which time we can see the big spike in fund-
ing market spreads. Basically, funding markets could not deal with 
that low a level of balances. In fact, intraday spreads jumped to one 
thousand basis points in the interdealer market. This was quite a 
disruption! Actually, there are a lot of other little bumps in the red 
line that don’t seem very noticeable in this chart, but are considered 
very large disruptions in funding markets. Those bumps continued 
until the COVID-19 shock of March 2020. As a by-product of 
the COVID shock, the Fed had to buy an enormous number of 
Treasuries, which pumped up reserve balances at the dealer banks, 
at which point these bumps in funding spreads stopped. There have 
been no serious disruptions in funding markets ever since, because 
there have been abundant reserves.

Now, as the Fed is again bringing down its balance sheet and 
reducing the amount of reserves in the system, it wants to do that 
very carefully. Please now focus on figure 11.2, which illustrates 
the major part of the story. How those funds are distributed in the 
banking system matters, as the Fed has said. On the horizontal axis 
are the opening-of-day balances of the next ninety largest banks 
in the system. Remember, the top ten are the largest ten banks 
intermediating wholesale funding markets. The vertical axis shows 
how late in the day those ten critical dealer banks have received 
the first half of their daily incoming payments. You can see a clear 
relationship. When the other ninety banks have low balances, the 
critical ten dealer banks are getting paid later in the day. The R2 
for this relationship is about 69%. And if you have good color 

Copyright © 2025 by the Board of Trustees of the Leland Stanford Junior University. All rights reserved.



182	 Darrell Duffie

sight, you’ll see red dots up in the left corner of this scatterplot. 
Those are the days on which Treasury repo market disruptions were 
greatest. Treasury repos make up a $4 trillion-a-day market. The 
spread between repos and the interest rate paid by the Fed on 
balances skyrocketed on the red-dotted days. Notice they’re clus-
tered up on the top left, and the top leftmost red dot is that day 
in September 2019 when funding rates skyrocketed. To further 
establish the relationships among funding spreads, opening-of-day 
reserve balances, and the lateness of payments to our ten big dealer 
banks, our paper uses quantile regressions and probit analysis to 
analyze when the system had insufficient balances—that is, when 
these ten dealer banks are getting paid too late in the day. In reac-
tion, they provide funding to others at excessively high rates.
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FIGURE 11.2. When reserves are lower, the largest dealer banks receive payments 
 later in the day.
Source: Copeland, Duffie, and Yang, “Reserves.” © 2024 Federal Reserve Bank of New York. 
Content from the New York Fed subject to the Terms of Use at newyorkfed.org.

To illustrate this, let me run a little experiment. Suppose you all 
have ten plastic poker chips and I give you each a list of ten other 
people in the room to whom you must pay fifty poker chips today. 
So, you must pay out five times as much as your initial stash of 
poker chips. You might ask, “How would I do that?” Well, others 
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are paying you poker chips during the day, so if you wait long 
enough, you’ll eventually have enough poker chips to pay the other 
folks all fifty chips. But if everybody waits, that’s a problem, because 
nobody would then get their chips until everybody else pays their 
chips. I think you all have the correct mental image. Now in the 
middle of this, Steve Davis—over here—calls John Cochrane—
over there—in the morning, and says, “John, I want to borrow some 
money in the repo market. I’m really in need of funding.” Today, 
however, John, you actually start the day with only five chips. So, 
John thinks, “Whoa, normally I have ten. Today my balances are 
only five. Steve’s calling me for funding. I’m probably not going to 
get very many chips until later in the day because everybody else 
may also have fewer-than-normal chips and may be paying me late. 
So, I’m going to give Steve a very high quote for the interest rate on 
his funding. Steve’s going to be very disappointed. He might not 
even like the idea of borrowing money at this high rate.”

With this, I think you may all have a mental image of why hav-
ing enough chips spread around the room—a metaphor for banks 
having enough cash held at the Fed—is critical for running the 
financial system. Not only do you all need to make payments to 
each other, but a critical ten of you, like John, are being asked to 
provide wholesale funding to markets.

Okay, so why don’t we just find out what’s the minimum level 
of chips in the system to make this work? That’s basically where 
the Fed is now—finding its way down as it lands this plane. The 
Fed wants to feel its way down to the minimum level of reserve 
balances that does not lead to big bumps in funding markets, but 
this is an instrument-landing situation, where it would be nice to 
have an additional instrument. That’s what I’m going to be showing 
you next. The elevation of the runway in this metaphor is uncertain 
because the structure of the financial system is changing all the 
time. Financial regulations are changing. For example, the Basel III 
Endgame is going to change the minimum capital requirements 
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of big banks. Last year at this Hoover conference we discussed the 
fact that the Fed may need to increase the amount of liquidity that 
banks are required to have in order to meet the demands of unin-
sured depositors in a bank run. And I suggested how this can be 
mitigated by prepositioning collateral at the Fed’s discount window 
so that banks won’t have to rely so much on reserves.

There are other changes in the financial system over time. It’s dif-
ficult to know the minimum level of reserves. Again, that’s why the 
Fed is now slowing down the pace of reductions in its balance sheet. 
There are some costs associated with a large balance sheet. These 
have been pointed out to me many times, for example by Bill Nelson 
and Charlie Plosser, who are here today and have written effectively 
on the costs of a large Fed balance sheet, which raises the volatility 
of the Fed’s income and causes the Fed to have a larger footprint in 
money markets. On the other hand, if there are not enough balances 
in the system, we can get the funding market disruptions that I have 
described. The Fed’s reputation for being in control of the situation 
can be reduced. There are also financial stability concerns: maybe 
Steve Davis really needed that funding from John Cochrane to roll 
over his obligations today—he might go belly-up. These stresses can 
be serious. The Fed can’t really afford to take big chances. I think that 
explains why the FOMC made the decision that it made this week.

So, what about an extra early-warning sign? If you don’t know 
exactly how far down it is to the runway and you are in the fog, 
maybe you need another instrument. In our latest results, we show 
that you could look back over the last ten days and monitor how 
late in the day these dealer banks—like John Cochrane in my 
experiment today—are getting their funding. If they are getting 
paid later and later in the day, you can guess that they’re going to 
be reluctant to lend money at normal, competitive rates and that 
there is going to be some market disruption.

On the horizontal axis of figure 11.3 is the calendar date. On the 
vertical axis is the time of day by which those ten big active dealer 
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banks have received half of their incoming payments, relative to 
normal. So, one hundred on this scale means one hundred min-
utes later than normal. Getting paid one hundred minutes late is a 
warning sign that the Fed should stop reducing its balance sheet. 
The first vertical line on the chart is that day in September 2019 
on which funding rates skyrocketed by hundreds of basis points. 
You can see from the trend in the lateness of payments to the dealer 
banks that this situation was building. Maybe if we had done our 
research earlier the Fed might have seen this as an early warning 
sign. Our paper provides quantile regressions showing that the 
lagged ten-day payment delay, that time of day by which John and 
the other nine dealer banks are getting paid half of their incom-
ing balances, is useful information. When that time of day is late, 
say, more than fifty minutes later than normal, one would want to 
stop reducing the amount of cash balances that are available to the 
banks—or suffer some of the costs I have mentioned.
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FIGURE 11.3.  Later payments to the dealer banks signaled a likelihood of a 
liquidity crunch in September 2019.
Source: Copeland, Duffie, and Yang, “Reserves.” © 2024 Federal Reserve Bank of New York. 
Content from the New York Fed subject to the Terms of Use at newyorkfed.org.
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 12
Can Fed Supervision Be “ Independent” 
 under US Law?

Christina Parajon Skinner

It is no exaggeration to say that all central banking policymakers 
and academic experts are well versed in the tenets of central bank 
independence.1 Economists long ago discerned that politicians, act-
ing in their near-term interests for popularity and reelection, have 
strong incentives to pressure central bank decision makers to assert 
accommodative monetary policy (formerly, low interest rates; in the 
future, this could include quantitative easing programs). Equally, it 
could be observed that running accommodative monetary policy for 
political reasons, and in the absence of economic data indicating for 
it, generally leads to inflation. Accordingly, the short-term interests 
of politicians (usually in the executive branch) are not aligned with 
the medium- and longer-term interests of society more broadly.2

Widespread acknowledgment of this incentive mismatch led to 
the global embrace of “central bank independence.” Throughout 
the 1990s and early 2000s, the canon of central bank independence 
(CBI) developed into a norm against executive branch meddling 
in central bank policymaking, either formally (as in the UK, where 
the law changed to establish the Bank of England’s operational 
independence for monetary policy) or informally, by reducing inci-
dence of Treasury or presidential pressure on the central bank (as 
had previously been the case in the United States).3

Although central bank independence thus became a norm that was 
globally shared, technically speaking, whether a given central bank is, 
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in fact, “independent” from its government still has a distinct legal 
meaning.4 In some jurisdictions, central bank independence in 
law simply refers to the fact that the central bank has been given 
a statutory mandate for price stability, implying that the central 
bank should have operational freedom to make the requisite policy 
choices. But CBI does not necessarily preclude the government 
from having a say in the overall trajectory or goals of monetary 
policy. This is the setup in the UK.5

In other jurisdictions, such as the European Union (EU), cen-
tral bank independence has constitutional status; the Treaty on the 
Functioning of the European Union is explicit that neither the 
EU institutions (i.e., the European Commission, the European 
Parliament) nor member states’ governments should “seek to influ-
ence” or give directions to the European Central Bank (ECB).6

In the United States, the Federal Reserve’s independence has 
never been expressly established in the Federal Reserve Act, but 
Congress did offer the members of the Fed Board protections 
that are typically conferred on other non‒executive branch agen-
cies performing “quasi-legislative tasks.”7 In particular, members 
of the Board of Governors are given long fourteen-year terms, 
and they are also protected from removal from office. The Federal 
Reserve Act provides that the governors shall be entitled to serve 
out their term in office “unless sooner removed for cause by the 
President.”8 Although Congress never defined what constitutes a 
valid “cause” for removal, over the years legal experts have tended 
to assume a meaning roughly equivalent to the one afforded many 
other independent agencies—that is, “inefficiency,” “neglect,” or 
“malfeasance” in office. In turn, a consensus developed that none of 
these terms encompasses policy disagreements with the president.9

Reflecting on the rationale for central bank independence, and 
on the national differences in legal structures that have conferred 
on central banks their formal independence, raises important but 
unanswered questions about the universality of the version of CBI 

Copyright © 2025 by the Board of Trustees of the Leland Stanford Junior University. All rights reserved.



	 Can Fed Supervision Be “Independent” under US Law?	 189

that has heretofore been assumed. First, as a matter of policy opti-
mality, should central bank independence extend to all of the func-
tions a central bank performs—and specifically, does central bank 
independence extend to central bank supervision of the banking sec-
tor? Second, does US law support independent Fed supervision?

The Rationale for CBI in Monetary Policy versus  
Fed Suoervision

Since the Global Financial Crisis, major central banks around the 
world have acquired new—or at least supercharged—supervisory 
powers. In some cases, central banks acquired new supervisory units or 
mandates altogether. In the UK, banking supervision was transferred 
back to the Bank of England, with the creation of the Prudential 
Regulation Authority (PRA) in 2012 (which commenced opera-
tion in 2013).10 In Europe, the ECB was given new pan-European 
supervisory tasks as the Single Supervisory Mechanism (SSM) was 
created in 2013.11

The Fed, for its part, had always been a microprudential supervi-
sor (with the task primarily carried out by the regional reserve banks) 
and, since the 1990s, the Board had been acting as the “consolidated” 
supervisor (the banking agency with a bird’s-eye view) for bank and 
financial holding companies.12 But after the Financial Crisis, the Fed 
assumed newly expanded “macroprudential” responsibilities. These 
included, among others, designing heightened prudential and super-
visory requirements for the largest, systemically important banks; 
conducting supervisory stress testing on the banking system as a 
whole; and assuming supervision over a new category of nonbank 
financial institutions that are designated as systemically important 
by the Financial Stability Oversight Council (FSOC).13 And in gen-
eral, the Fed widened its supervisory field of vision considerably by 
assuming a new mandate not only for bank “safety and soundness” 
but also for “financial stability” more generally.14
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Inasmuch as central bankers have expanded their roles, so, too, 
have they extended their thinking about central bank independence. 
In particular, as central bankers began to use their new supervi-
sory tools, they also asserted the need to operate them indepen
dently from political pressure. Global central banking authorities, 
such as the International Monetary Fund (IMF) and Bank for 
International Settlements (BIS), seem to suggest that independent 
central bank supervision should be the new norm in every juris-
diction. IMF research, for example, has suggested that “good” and 
“effective” supervision requires “operational independence to carry 
out their tasks free of outside pressures.”15 In a similar spirit, the 
general manager of the BIS, Agustín Carstens, claims that “bank-
ing supervision needs to up its game . . . ​[and to] do this supervi-
sors will need to have operational independence.”16

Recently, those views have been echoed by members of the 
Federal Reserve Board. The current chair of the Board, Jerome 
Powell, stated publicly in 2023 that “in the area of bank regulation, 
too, the Fed has a degree of independence, as do the other federal 
bank regulators. Independence in this area helps ensure that the 
public can be confident that our supervisory decisions are not influ-
enced by political considerations.”17 Other members of the current 
Fed Board have expressed a similar view at various points in time.18 
But this notion that central bank independence has automatically 
extended to the Fed’s banking supervisory role has not always been 
assumed. Fed Chair Ben Bernanke, for example, was explicit in his 
view that “independence afforded central banks for the making 
of monetary policy . . . ​should not be presumed to extend without 
qualification to its nonmonetary functions,” such as “oversight of 
the banking system.”19 Most certainly, Milton Friedman’s concerns 
about the democratic deficit inherent in CBI would have been exac-
erbated by the notion of independent central banking supervision.20

Indeed, these more recent assumptions about “CBI-S,” as I have 
referred to it in another setting, may prove too much—at least in the 
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US case. As a matter of policy optimality and democratic legitimacy, 
should Fed supervision be “free from governmental tinkering,” as 
Friedman once said?21 There are at least three critical differences 
between monetary policy and supervision that bear on that key 
question.

For one, as will be elaborated on below, supervision is a coercive 
power of the state; monetary policy is not. Supervision entails manda-
tory information gathering and examination and comes with the threat 
of punishment. Importantly, the pace and rigor of supervision—and 
the regulations for which the supervisor examines banks’ compliance—
tend to reflect back on the flow and price of credit in a community 
and can affect market structure broadly. There are, as such, important 
implications for economic policy that follow from supervisory policy 
and practice, which arguably require political accountability.

And in point of fact, since the Fed acquired expanded super-
visory authority in 2010, its supervisory policies have generally 
tracked the administration’s goals—first, to ramp up heightened 
regulation for large financial institutions and risks outside of the 
banking sector; then, for tailoring that postcrisis regime; and most 
recently, during the Biden administration, for issues such as climate 
risks on bank balance sheets. This trend probably reflects the inher-
ently political nature of supervision, but if that is to be the case, 
accountability to the political branches—including the president—
should not be lacking. Monetary policy, in contrast, tends to be 
worse off with greater presidential involvement, as discussed above, 
and so the case that those decisions should be subject to the indi-
rect input of the voters—or that greater presidential involvement 
is required as a matter of democratic legitimacy—is much weaker.22

Second, the Fed’s mandates for “safety and soundness” and, even 
more so, its assumed responsibility to pursue “financial stability” 
confer a tremendous amount of discretion to engage in policy entre-
preneurship. One recent example involves the creation of supervisory 
committees to scope climate risk in banks and the banking system 
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and the pilot of a new scenario analysis to probe climate risk in 
banks. The Fed, unlike the Bank of England or the ECB, does not 
have an explicit mandate to pursue climate- or sustainability-related 
goals. However, it has utilized the ambiguity within its supervisory 
mandates to creatively interpret certain provisions, thereby incorpo-
rating the mitigation of climate-related financial risk as an implicit 
supervisory objective.23 It is much harder for the Fed to expand the 
ambit of its monetary policy mandate, because the pursuit of price 
stability has a concrete target, and the failure or success of a given 
sequence of decisions in pursuit of that target is clearly observable 
to the public. Perhaps for those reasons, the Fed Board seems far 
less willing to push the boundaries of its monetary policy man-
date than those of its supervisory one.24 Again, this difference sug-
gests that whereas an independent monetary policy function does 
not—arguably could not—lead to ultra vires experimentation for 
“independent” supervision, this seems not to be nearly as taboo.

Third, supervisory and regulatory standards have been made to 
align with global standards set at Basel, but that global standard-
setting process has no democratic accountability. The Basel 
Committee on Banking Supervision is a soft-law, informal inter-
national organization—meaning it is not a treaty-based institution 
and technically produces nonbinding supervisory and regulatory 
standards. Notwithstanding the fact that Basel is merely a group of 
central bankers and bank supervisors who have no formal authority 
to agree on law that binds their domestic jurisdictions, in practice 
the standards set at Basel almost always find their way into US 
supervisory law and lore.25 And the US Congress has no input or 
involvement in the Basel process. The influence of Basel over US 
supervisory policy and practice thus arguably demands political 
accountability, not independence. There is nothing remotely equiva-
lent to Basel in the realm of monetary policy.

This is not to say that independent central bank supervision is 
unsuitable for every jurisdiction. However, in the United States, 

Copyright © 2025 by the Board of Trustees of the Leland Stanford Junior University. All rights reserved.



	 Can Fed Supervision Be “Independent” under US Law?	 193

a policy case based on the fundamental rationale for central bank 
independence—the time-inconsistency problem—is not entirely 
clear. Even if it were, the requirements of democratic legitimacy make 
a fully independent Fed supervisory function difficult to achieve.

What US Law Says about  Indeoendent Fed 
Suoervision

Setting the rationale for independent Fed supervision to one side, a 
separate—perhaps antecedent—question is whether US law would 
allow it. Certainly, in some jurisdictions, such as the ECB, the 
law is relatively clear that supervision should be independent from 
political direction.26 Right now, however, in the United States there 
is a tension between statutory law on Fed supervision and the con-
stitutional law surrounding agency independence.

As alluded to above, one of the ways that Congress has histori-
cally tried to insulate agencies from presidential interference—that 
is, make them “independent”—has been to give the leaders of the 
agency protection from removal. Congress has done just that for 
the members of the Board of Governors. But the Dodd-Frank Act 
introduced a conundrum when it comes to independence, removal, 
and the Fed’s new supervisory role. That statute created a new posi-
tion among the Board of Governors—that of the vice chair for 
supervision (VCS).27 The job of the VCS is to set the overall super-
visory agenda and ultimately recommend what policy course of 
action should be taken with regard to supervision and regulation.

If Fed supervision were to be treated as truly independent in the 
way that monetary policy is, then one would necessarily assume that 
removal from the role of VCS would be protected by the Federal 
Reserve Act’s “for cause” language, just like removal from the Board 
is. But that conclusion seems constitutionally unsupported.

The president has the constitutional authority to “take care” that the 
law made by Congress is executed (i.e., implemented and enforced).28 
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He also has the constitutional responsibility to appoint those officers 
who will lead the administrative agencies that support him in this 
work.29 In order to effectively supervise his agents, the president is 
likewise constitutionally permitted to remove those officers at will.

Indeed, as the Supreme Court clarified only recently, in the case 
of Seila Law v. CFPB, “the President’s removal power is the rule, not 
the exception.”30 Renowned scholars of constitutional and admin-
istrative law recognize that “on both originalist and non-originalist 
grounds, there are reasonable arguments in favor of the view that, as 
a matter of constitutional right, the President must have substantial 
ability to remove and supervise all those who execute federal law.”31 
In Seila Law, the court recognized only two exceptions to this rule: 
one, for groups of “principal officers,” much like a commission; and 
two, for officers who have only “limited duties and no policymaking 
or administrative authority.”32 Neither of those exceptions applies 
in the case of Fed supervision as spearheaded by a VCS.

With regard to the first exception, so long as the VCS has agenda-
setting power and the chair defers to the VCS’s decisions (at least 
in the first instance), then this exception would seem not to apply 
at the Fed. A separate question, beyond the scope of this chapter, is 
whether the performance of significant supervisory duties across the 
Fed Board would be any better, as it might dilute the rationale for 
the Fed’s independence overall.33 With respect to the second excep-
tion, the VCS obviously does more than administrative work. As 
Peter Conti-Brown and Simon Johnson note, the VCS enjoys “the 
broadest grant of authority to an individual in the Federal Reserve 
Act—greater than even the explicit authority given to the Fed Chair” 
and can “set the tone for the Fed’s entire regulatory apparatus.”34

Two further constitutional precepts call into question the consti-
tutional legitimacy of Dodd-Frank’s seeming intention to establish 
the VCS as the head of an independent supervisory agency within 
the Fed. For one, the court in Seila Law also reminded us that no 
officer exercising executive power can be shielded from presidential 
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removal. The Supreme Court cited as hallmarks of executive power 
an agency’s ability to create rules, otherwise restrict business activ-
ity, and impose monetary penalties. The VCS, when wielding the 
Fed’s supervisory toolkit, has that same authority. On the front 
end, supervision involves the state’s imposition of requirements for 
otherwise confidential and proprietary information on banks and 
asserts the state’s entry, for examination, in the institution. On the 
back end, the output of supervision ranges from the moral suasion 
of the “Dear CEO” letter to informal agreements by which the 
bank consents to implementing the supervisors’ required changes, 
to more formal consequences such as fines or consent decrees. 
Monetary policy, of course, is a completely different kind of policy 
action. The effects of interest rate policy are dispersed upon the 
economy as a whole; they are not targeted at any person or institu-
tion. They do not compel action, impose punishment, or prohibit 
activity. Accordingly, it is nearly impossible to argue that the Fed’s 
supervisory function, as de facto led by the VCS, can be entitled to 
independence in the form of protection from removal.

The second point to bear in mind is that, for the Fed, the ratio-
nale for independence is equal parts law and economics. The dis-
cussion above set out the economic rationale, grounded in the 
time-inconsistency problem. But also, in the US case, independent 
monetary policymaking is constitutionally compelled. The power 
to “coin money” and “regulate” its value is assigned exclusively 
to Congress in Article I, Section 8 of the Constitution. Beyond 
peradventure, the framers and ratifiers of the Constitution were 
careful and intentional about vesting these monetary powers with 
Congress and keeping them isolated from the president’s reach.35 
Accordingly, when Congress delegated this power to the Fed, the 
Fed become the paradigm of a “quasi-legislative” agency that merits 
its independence from the president.36 Supervision, on the other 
hand, does not follow from a legislative power; again, it is precisely 
the opposite—a direct effort to implement and enforce the law.
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Conclusion

In summary, the US Constitution is uncomfortable with an 
independent Fed supervision function. Are there possible struc-
tural solutions to the disconnect between Congress’s vision in the 
Dodd-Frank Act for strong and independent supervision and the 
constitutional limits on Congress’s ability to confer on an agency a 
wide berth from the president? One solution would be to eliminate 
the role of the vice chair for supervision. However, in order to pre-
serve the Fed Board’s independence for monetary policymaking, 
which could still be polluted by a muscular supervisory arm, some 
structural separation between Board members engaged in super-
visory work and those involved in monetary policy work might be 
advisable—along the Bank of England model.

If, on the other hand, the VCS role has important policymaking 
and governance value and should therefore be preserved, future gov-
ernments could simply observe that the “for cause” protection in the 
Federal Reserve Act does not apply to the VCS role—and the public 
should understand that adopting a convention of “at will” removal 
for the VCS would not affront the Fed’s bona fide independence.
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Executor v. United States, 629.

Copyright © 2025 by the Board of Trustees of the Leland Stanford Junior University. All rights reserved.



201

 13
Financial Stability and Monetary Policy: 
Lessons from the UK’s LDI Crisis

Carolyn A. Wilkins

The study of links between monetary policy and financial sector 
policies is not new, with financial stability having long been part of 
many central bank mandates.1 For instance, leading up to the 
Global Financial Crisis (GFC) there was a particular focus on 
whether low interest rates were fueling risk taking, and the merits 
of using monetary policy to “lean against” asset-price booms.2 The 
GFC showed that monetary and microprudential policies were not 
sufficient for ensuring financial stability, paving the way for the 
development of macroprudential policies.3

By the late 2010s, compressed term and risk premia led to a very 
different concern: how rapid and sizable increases in interest rates 
could create financial stress. It was the subject of numerous risk 
assessments by many international bodies, including the Financial 
Stability Board (FSB), the International Monetary Fund (IMF), 
and the Bank for International Settlements (BIS) in the late 2010s.4 
This concern was also shared by the Bank of England (the Bank), 
and led the Bank’s Financial Policy Committee (FPC) at that time 
to include an increase in interest rates as part of its stress-testing exer-
cises on banks from 2017 onward.5 In November 2018, the FPC also 
published an assessment of the risks from leverage in the nonbank 
financial system, which included the liability-driven investment 

This chapter reflects my own views and not necessarily those of my Financial 
Policy Committee colleagues or Monetary Policy Committee members.
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(LDI) sector.6 Through 2021 and 2022, the FPC also warned that 
vulnerabilities in market-based financing could amplify shocks to 
market liquidity conditions.7

A version of this interest rate risk has indeed materialized in 
many jurisdictions over the last couple of years, although it was 
largely the result of a sharp and rapid rise in policy interest rates 
among many central banks to quell inflation, rather than a rise in 
risk premia. For its part, the Bank’s Monetary Policy Committee 
(MPC) raised the policy rate by a cumulative 515 basis points 
between November 2021 and August 2023. While in the United 
Kingdom monetary policy actions have supported financial stabil-
ity by returning inflation to target sustainably, the sharp transition 
to higher interest rates and greater market volatility could create 
stress in the financial system.8 The FPC holds the view that UK 
households, businesses, and banks are resilient, but uncertainties 
remain given the risks and the fact that it takes time for the full 
impact of higher interest rates to come through.

These remarks will first address the dog that did not bark in the 
UK (but has in the United States)—interest rate risk on the bank-
ing book. I will then delve into the one that did—when fiscal policy 
announcements were followed by a significant rise in long-term 
gilt yields and then amplified by liquidity issues in highly leveraged 
LDI funds used by UK pension schemes. My remarks aim to draw 
out the following five lessons:

1. Market forces can be unpredictable and merciless, especially in the 
face of poorly managed risk.

2. Stress tests must be developed using better data and models to cap-
ture interconnections—including in nonbank financial intermedia-
tion (NBFI)—and to test operational resilience and scenarios that 
may have no historical precedent.

3. Financial stability interventions, if temporary and targeted, support 
monetary policy objectives without necessarily affecting the stance 
of monetary policy.
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4. Central bank liquidity facilities need further development, particu-
larly with regard to NBFI.

5.	 The Bank of England financial stability framework showed its 
worth, supported by a clear financial stability mandate, governance, 
and separation of responsibilities between the MPC and the FPC.

The Dog That Did Not Bark in the UK

The move toward tightening monetary policy to control inflation, 
which started in December 2021 in the UK and in March 2022 in 
the US, meant that banks operating in those jurisdictions were 
faced with sizable and rapid increases in interest rates. The speed of 
the monetary policy tightening made adjustments to higher rates 
particularly challenging.

This situation, combined with inadequate capital and liquid-
ity, deficiencies in risk management, and highly mobile deposits, 
prompted the failure of Silicon Valley Bank (SVB), among others 
in the US, in March 2023 for reasons that are well known.9 Aside 
from the spillover of SVB’s trouble to its UK subsidiary, UK banks 
have been resilient in the face of monetary policy tightening.10 
There are a number of reasons for this positive outcome relative to 
SVB, the most important relating to these factors:

1.	 Capital adequacy: All UK banks hold capital against interest rate 
risk on the banking book, under Pillar 2A.11

2.	 Liquidity management: All UK banks are subject to liquidity require-
ments under Basel III (i.e., the liquidity coverage ratio [LCR] and 
the net stable funding ratio [NSFR]). In contrast, SVB was not 
subject to these requirements.12

3.	 UK bank balance sheets: These are less vulnerable than SVB’s in that 
UK banks typically have much smaller “hold to maturity” portfolios, 
and do not have the extremely high reliance on uninsured deposits 
(e.g., 94% for SVB) coupled with heavy concentration in a particular 
sector.13 This higher reliance on uninsured deposits means a greater 
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deposit flight potential when a risk crystallizes, including in a situ-
ation where rapidly rising interest rates expose risks to banks that 
have not been properly managed.

Together these factors have contributed to relative stability of 
deposits in UK banks, both in the face of the spike in gilt yields in 
2022 and then in the wake of the US bank failures in 2023.

The Dog That Did Bark

Rising interest rates may not have triggered financial stress in 
the UK banking system, but stress in LDI funds used by pen-
sion schemes was triggered on September 23, 2022, when long-
dated gilts spiked in response to the government’s mini-budget 
announcement. This prompted the Bank of England to intervene 
with temporary and targeted gilt purchases to restore market func-
tioning and, ultimately, protect financial stability in the UK.14

LDI Aooroach Aims to Lower Risk  
(But Can Do the Oooosite)

LDI is an investment approach used by pension schemes to achieve 
a smoother, more certain path to fully funded status.15 In particular, 
this approach seeks to match the sensitivities of scheme assets to 
liabilities, which are generally driven by (1) interest rates, and (2) 
inflation. For instance, an LDI strategy can be used to mitigate the 
risk of falling interest rates increasing pension-scheme liabilities, 
while still allowing some margin to invest in higher-yielding assets 
than gilts.

With the secular decline in government bond yields over several 
decades in the UK and other developed economies, LDI strate-
gies became popular. At the end of 2021, there was an estimated 
£1.4 trillion of assets held in LDI strategies in the UK; around 
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85% of these assets were managed within segregated funds and the 
remainder were in multi-investor-pooled funds.16 Typically, LDI 
funds in the UK used leverage through repo borrowing or interest 
rate derivatives (figure 13.1).17 This allowed their pension-scheme 
clients to increase their hedges against falling interest rates with a 
lower up-front investment than if they had pursued an unleveraged 
LDI hedging strategy.

Any leveraged strategy comes with downside risks, for the indi-
vidual firm and for the broader market, in the face of sharp declines 
in asset prices, as my colleague Jon Hall outlined very clearly.18 If 
leveraged investors cannot raise capital or accept higher leverage, 
they are forced to sell assets in a declining market, amplifying the 
initial shock.
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FIGURE 13.1. Net notional of outstanding swap positions (by contract maturity) 
and net repo borrowing (by collateral maturity) as of September 22, 2022.
Source: Lydia Henning, Simon Jurkatis, Manesh Powar, and Gian Valentini, “Lifting the 
Lid on a Liquidity Crisis,” Bank of  England, July 18, 2023.
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The risk to the LDI strategy materialized in September 2022 
when interest rates rose sharply in response to the fiscal announce-
ment. Although higher rates in general were positive for pension 
schemes overall, the LDI funds faced rapidly accelerating losses 
and large collateral calls such that they had an urgent need for 
capital. If the pension schemes were unable to provide capital in 
time, the LDI fund managers were forced to rebalance by selling 
gilts into an illiquid market. As discussed below, the prospect of 
forced selling at scale set in motion an amplificatory “doom loop” 
that put the long-term gilt market under extreme stress.

To some extent there was a similar set of challenges facing LDI 
funds in the Netherlands, but the key differences were that Dutch 
investors had more diversified bond and less-leveraged portfolios, 
which meant that the sell-off did not spark broader market stress, 
and they did not face the same magnitude of repricing.19 LDI strate-
gies are deployed in other countries but are much more significant 
in the UK, where they account for 80% of the overall defined-
benefit market, compared to around 40% in the US and 35% in the 
European Union (EU).20

The Mini- Budget Announcement Awakened  
Market Forces

Yields on long-term government securities had been on an 
upward trend in peer jurisdictions in the months leading up to the 
September 2022 episode, commensurate with a monetary policy 
tightening cycle. For the Bank of England’s part, the MPC began 
raising interest rates in December 2021, and quantitative tighten-
ing (QT) commenced two months later, initially through maturi-
ties. Following the MPC announcement on September 22, 2022, 
the Bank rate was raised 50 basis points to 2.25%, and a plan was 
announced to start the selling of gilts in QT in October. Markets 
adjusted to the news smoothly (i.e., a rise of 20 basis points on the 
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day of the announcement commensurate with rises on other sov-
ereign bond markets such as the US), as these moves were widely 
expected by markets and market liquidity remained good. There is 
therefore no indication that the rise in yields on subsequent days was 
induced by monetary policy.
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FIGURE 13.2. Blowout in yields on thirty-year UK gilts (basis point change 
since August 1, 2022), nominal (LHS) and real (RHS).
Source: Bank of  England calculations.

There was, however, a clear break in gilt yields on the announcement 
of the new “Growth Plan” from the government on September 23 
(figure 13.2).21 Market reports indicated growing concerns among 
investors as to the government’s commitment to fiscal responsibil-
ity, and doubts about whether the plan would indeed spur growth.22 
These concerns appear to have been the driving forces behind the 
spike in thirty-year nominal gilt yields, which started on the day 
the mini-budget was announced and totaled 130 basis points by 
September 28 (and thirty-year inflation-linked bonds were up by 
around 170 basis points). This represented a 24% and a 38% drop in 
the price of thirty-year nominal and real gilts, respectively. Long-
maturity nominal gilt yields rose by 130 basis points in a matter of 
days—three times the size of any comparable historical move, and 
therefore exceeding the buffer held by LDI funds that would typi-
cally cover around 100 basis points.
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Lesson 1: Market forces can be unpredictable and merciless, especially in 
the face of poorly managed risk. Government bonds may be “free” from 
credit risk but are not free from interest rate risk. Clearly the LDI funds 
and strategies did not have adequate resilience to self-insure against this 
type of scenario.

The Ensuing Stress in LDI Funds Raoidly Generated a 
Risk to Financial Stability

In the absence of leverage, a rise in yields is generally positive 
for pension schemes because it reduces the present value of their 
liabilities more than the value of their assets. Given the leverage, 
however, a rise in yields created liquidity demands, particularly 
given that the adjustment happened quickly and over a short 
period. This created severe stress in gilt markets through several 
channels.

Forced Deleveraging and Liquidity Channel  

Propagated the Shock

The sharp rise in yields caused a sudden and significant rise in 
collateral calls on repo (biggest issue) and variation margin calls 
on derivative positions, amounting to an estimated £66 billion 
between the announcement on September 23 of the new Growth 
Plan and on September  28 when the Bank’s financial stability 
operations commenced (figure 13.3). It is telling how little selling 
actually went through in the first few days of the stress, in which 
the rapid increase in gilt yields up to September 28 was driven by 
less than £5 billion of sales being successfully completed (a sign 
that liquidity was indeed very low; see figure 13.4).

The sharp rise in yields (drop in gilt prices) also caused a steep 
decline in the net asset value and an increase in leverage of these 
funds. It is not surprising that the firms in the LDI sector that 
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had larger repo and swap exposure before the crisis sold more gilts 
during the crisis.23

While some pension funds were able to raise funds quickly (e.g., 
by selling nongilt assets such as corporate bonds, equities, and even 
collateralized loan obligations), many pooled funds experienced 
significant operational difficulties.24

Concentration Channel Amplified the Shock

Exposures in the pension and pooled LDI funds were highly concen-
trated and correlated, particularly in repo that was backed by index-
linked and longer-term nominal bonds. Pension and LDI funds are 
the largest holders of the long-term index-linked gilt market. This 
concentration meant LDI funds were the natural buyers of linkers, so 
there were no other buyers to step in when selling pressures emerged.

Given the emergence of large and one-way selling pressures, 
market functioning broke down rapidly.25 Market intelligence early 
in the week of September 26 suggested that additional long-term 
gilt sales of at least £50 billion were needed in short order. This was 
over four times greater than the recent average trading volumes of 
just £12 billion per day in these markets.26

Interconnections Channel Meant the Shock Spread  

to Other Markets

The gilt market is a core market, which means that it not only is 
critical to the transmission of monetary policy, but also is deeply 
interconnected with other parts of the financial system and the real 
economy. Because of this centrality, gilt market turmoil also spilled 
over to the real economy via other markets. For instance, interest rate 
swaps spiked dramatically, the two-year interest rate swap typically 
used to price mortgage products reaching 6% in the aftermath of the 
mini-budget. This prompted several mortgage providers to discon-
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tinue their mortgage offerings temporarily as it became too difficult 
to price markets; it is estimated that around 40% of mortgage deals 
were pulled following the announcement.27 While rates have stabi-
lized since then, they remain at higher levels than prior to the crisis.

Lesson 2: Stress tests must be developed using better data and mod-
els to capture interconnections—including in nonbank financial 
intermediation—and to test operational resilience and scenarios that 
may have no historical precedent.

Work had been undertaken in 2018 to better understand liquid-
ity risk from margin calls on interest rate swaps, using a rapid 
100-basis-point shift up in the yield curve.28 Although consistent 
with a “severe but plausible” framework based on historic data, this 
turned out to be smaller than the actual shock in September 2022. 
The exercise also assumed that those affected would have the 
operational capacity to make the necessary adjustments in a timely 
manner, given that pooled funds were not included. As discussed 
in the next section, expectations of resilience on both financial and 
operational fronts have been strengthened. Moreover, the Bank is 
undertaking a system-wide exploratory scenario (SWES) to better 
understand interconnections in the financial system.29

A Financial Stability Resoonse Comoatible  
with Monetary Policy

What was striking in this episode was the speed at which a “doom 
loop” emerged, leading to a breakdown in functioning of the gilt 
market within a matter of days.30 The Bank took swift action to 
reduce the risk of a self-reinforcing cycle of collateral calls and forced 
gilt sales by giving pension funds time to meet their liquidity obliga-
tions. This forestalled an unwarranted tightening of financing condi-
tions and an associated reduction in the flow of credit to households 
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and businesses. Our concern was that, without swift intervention, 
a large number of pooled LDI funds would have been left with 
negative net asset value and would have faced shortfalls in the 
collateral posted to banking counterparties. If the LDI funds had 
defaulted, the large quantity of gilts held as collateral by the banks 
that had lent to these funds could have been sold on the mar-
ket, further impairing the gilt market. This would have accelerated 
self-reinforcing falls in asset prices, risking a sudden and excessive 
tightening of financing conditions for the real economy.31

On September 28, 2022, the FPC recommended that action be 
taken to address the risk to UK financial stability from dysfunction 
in the gilt market. It also welcomed the Bank’s plans for temporary 
and targeted purchases in the long-dated gilt market on financial 
stability grounds at an urgent pace.32 The MPC was informed of 
these temporary and targeted financial stability operations.33

The intervention followed five principles that were designed to 
maximize effectiveness while minimizing moral hazard and risks 
to monetary policy and to taxpayers:34

1.	 Temporary: The plan announced on September 28 stated that the 
program would run for thirteen trading days to allow pension 
and LDI funds the time to adjust their portfolios and build resil-
ience. On October 3, the bank reconfirmed that it would carry out 
temporary purchases of long-dated UK government bonds until 
October  14, despite some pressure from market participants to 
extend the program.35

2.	 Targeted: The purchases were concentrated initially on longer-dated 
nominal bonds and, on October  11, the Bank added inflation-
indexed bonds (greater than three years) to purchases given their 
importance in pension and LDI repo positions.36

3.	 Backstop pricing: The Bank set a reserve spread that was, broadly 
speaking, wider than “normal” market conditions and narrower 
than in stress. This meant that it only purchased at relatively dis-
tressed prices, which limited the take-up in the facility to those that 
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needed it. In the end, the Bank only bought £19.3 billion in gilts, of 
which around two-thirds were conventional bonds. This demand-
led approach was in contrast to purchases for monetary purposes 
(QE), in which the Bank sets out to purchase a given quantity of 
gilts per auction. Moreover, when combined with the temporary 
and targeted approach to the intervention, backstop pricing limited 
moral hazard.

4.	 Timely and orderly unwind: The Bank began unwinding the port-
folio on November 29, using a demand-led approach. This had the 
advantage of limiting impact on market pricing, allowing the port-
folio to be fully dispensed of by January 12, 2023, without reignit-
ing market dysfunction.

5.	 Regulatory response to reduce underlying vulnerability: During and 
after the intervention there was close interaction between the 
Bank and The Pensions Regulator (TPR), the Financial Conduct 
Authority (FCA), and overseas regulators of the LDI funds.37 In 
March  2023, the FPC recommended that TPR act as soon as 
possible to mitigate the financial stability risks by specifying the 
minimum levels of resilience for the LDI funds and LDI mandates 
in which pension-scheme trustees may invest. The FPC also rec-
ommended that TPR should have the remit to consider financial 
stability issues on a continuing basis.

Ultimately, pension and LDI funds had time to rebuild their 
resilience to future market volatility (which is typically not an 
objective of monetary policy operations), and came out in a stron-
ger position. This involved, among other actions, lowering leverage 
by selling £37 billion in gilts and raising an estimated £33 billion 
in funds from pension schemes (by selling other types of assets and 
using cash buffers).38 Moreover, from the initial position where 
there were very few buyers before the Bank’s financial stability 
intervention, the market ended up absorbing almost 50% of the 
total sales while yields stayed broadly in check (see table 13.1). 
With stable functioning of the gilt market restored, the first asset 
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sales as part of QT commenced on November 1, starting with 
shorter-dated bonds.39

TABLE 13.1. ​ Comparing gilt purchases for financial and monetary stability 
purposes.

Financial stability purchases 
(October 22 to January 23)

Monetary stability  
purchases (QE)

Purpose and 

governance

Aimed at reducing the risk of a self-

reinforcing price spiral triggered by 

LDI vulnerabilities. FPC recommended 

action to tackle financial stability risk; 

MPC informed, in line with the Concordat 

regarding balance sheet operations; 

Bank executive implemented.

QE aimed at easing monetary 

conditions in pursuit of the 

inflation target. MPC voted on 

quantity targets; Bank executive 

implemented.

Duration of 

purchases and 

exit plan

Temporary: purchases undertaken for 

only as long as required by financial 

stability issue; and unwound through 

sales back to market in timely and 

orderly way once dysfunction resolved.

High-level targets for pur-

chase, unwind and sales 

programs voted on by MPC 

as part of its monetary policy 

process.

Asset selection Targeted: at assets most affected by 

financial stability issue.

Appropriately broad based to 

achieve monetary policy goals.

Pricing Backstop pricing: to ensure the facility 

did not unduly interfere with price 

discovery or substitute for the need for 

market participants to manage their 

own risks over the medium term.

Priced to deliver MPC-

determined quantity targets.

Source: Andrew Hauser, “Looking through a Glass Onion: Lessons from the 2022 LDI 
Intervention,” speech given at the Initiative on Global Markets’ Workshop on Market 
Dysfunction, the University of Chicago Booth School of Business, Bank of England, 
March 3, 2023.

Strict adherence to the design principles was critical to distin-
guishing asset purchases to support financial stability from pur-
chases to support monetary policy objectives (table 13.1). Given 
the small size of the intervention relative to overall QE, it was 
not expected to have meaningful spillovers to monetary policy (fig-
ure 13.5). Early research indicates that, indeed, the intervention sta-
bilized markets while having limited impact on monetary policy.40
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This highlights the third lesson: Financial stability interventions, if 
temporary and targeted, support monetary policy objectives without 
necessarily affecting the stance of monetary policy.

The intervention benefited from advance work by the Bank of 
England and others on how to develop central bank tools to deal 
with funding and market liquidity issues that threaten financial sta-
bility, some of which was motivated by the “dash-for-cash” episode 
at the onset of the COVID-19 pandemic.41 This advance work, 
combined with staff with the right experience and access to market 
intelligence to execute, contributed to the success of the operation.

At the same time, activity in the nonbank financial sector con-
tinues to evolve, introducing new sources of systemic risk that need 
to be identified and mitigated.42 As part of this effort, the Bank of 
England is continuing to develop its toolkit, with the gilt market 
as the initial areas of focus. The first phase will develop a tool that 
will act as a backstop in stress by providing liquidity to eligible 
pension funds, insurance companies, and LDI funds by lending 
cash against gilts in situations of system-wide stress that threaten 
financial stability.43 Over time, the Bank intends to consider how 
this tool might be broadened to include a wider range of NBFIs 
as counterparties.

This highlights the fourth lesson: Central bank liquidity facilities need 
further development, particularly with regard to NBFI.

Given this, the Bank is working to develop its financial stability 
toolkit.44 The FPC has stated a preference for backstopping market 
functioning by lending directly to NBFIs against high-quality col-
lateral, when possible, rather than with asset purchases because it 
presents less risk to public funds and less moral hazard.45 There may 
be circumstances in which lending may not be enough to alleviate 
the stress, as was the case with the LDI funds. In general, episodes 
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of system-wide stress may differ in ways that require different rem-
edies, so flexibility and nimbleness will be required.

TABLE 13.2. ​ Summary of the Financial Policy Committee’s roles 
and responsibilities.

Objectives To contribute to the Bank’s financial stability objective to protect and 

enhance UK financial stability primarily by identifying, monitoring, 

and taking action to remove/reduce systemic risk with a view toward 

protecting and enhancing the resilience of the UK financial system. 

Subject to that, the FPC also has a secondary objective to support 

the economic policy of the government.

Main powers May give directions to the Prudential Regulatory Authority (PRA) and 

FCA in relation to specified macroprudential measures. Powers to 

make recommendations to the Bank, FCA, PRA, and to His Majesty’s 

Treasury (HMT) and other persons.

Membership Thirteen members: six Bank of England staff, five external, FCA CEO, 

and one HMT member

Decisions taken by Consensus wherever possible (otherwise by vote of those present, 

and the person chairing has a casting vote in the event of a tie)

Meeting frequency Quarterly cycle of meetings

Treasury Ministry 

involvement

HMT member (nonvoting). HMT specifies what His Majesty’s 

Government (HMG) economic policy is taken to be for purposes of 

secondary objective. HMG may make recommendations about FPC’s 

responsibilities and functions in the annual remit letter.

Key publications Summary and Record of all decisions published (four times a year).

Twice-yearly Financial Stability Report

Financial Stability in Focus (FSIF)—for more detail on certain topics.

Governance of Financial Stability Was a Strength

The clear and separate delegation of authorities for monetary and 
financial system policies in the UK is unique, and allowed the 
Bank’s FPC to recommend that the Bank intervene to stabilize 
gilt markets and that the MPC be informed that action would be 
taken. This recommendation was consistent with the FPC’s man-
date to identify and monitor risks to the financial system, and to 
take appropriate action when necessary (see table 13.2 for FPC 
structure and mandate).46
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While much of the time financial stability and monetary policy 
goals and actions are self-reinforcing, as experienced over the last 
couple of years, there can be real or perceived trade-offs. In the 
LDI episode, the monetary policy transmission mechanism was 
clearly at risk of impairment, which suggests compatible goals if 
executed following the principles outlined above. However, the 
concern over a potential trade-off arose because the MPC had 
announced just the day before (September 22) that it would reduce 
the stock of purchased UK government bonds held in the Asset 
Purchase Facility.

These trade-offs were very well managed through the gover-
nance arrangements in the UK:

1. The MPC has clear, measurable goals, authorities, and account-
ability to parliament. The inflation-targeting regime mitigates the 
concern that financial stability or prudential concerns will creep 
into decision making unless they directly influence inflation.

2. The FPC also has a clear mandate, authorities, and accountability to 
parliament.47 This means that any actions taken must be targeted to 
the specific financial stability problem at hand, with design focused 
on stabilizing the situation while limiting moral hazard and other 
costs to the UK economy.

3. External members of each committee bring different outside 
sources of expertise that contribute to the policy discussions and 
decisions. These external members will have a particular focus on 
the objectives of the committee to which they belong, compared to 
the internal members, when faced with trade-offs between financial 
stability and monetary policy.48

4.	 Regularly scheduled communications between the committees 
means that each benefits from being better informed on areas of 
common interest, such as the economic outlook; how higher inter-
est rates are affecting household and business finances; and what 
might be an appropriate bank stress-test scenario.
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This highlights the fifth lesson: The Bank of England’s financial stabil-
ity framework showed its worth, supported by a clear financial stability 
mandate, governance, and separation of responsibilities between the 
MPC and the FPC.

A dedicated and empowered financial stability committee puts the 
focus on prevention through monitoring, stress testing, and follow-
up actions to reduce vulnerabilities. It supports timely reaction to 
stress events that will minimize risks to public funds and market 
incentives, as well as the stance of monetary policy.

Conclusions

The Bank of England, along with many other central banks, tight-
ened monetary policy as a necessary action to bring down inflation. 
While inflation control is foundational to economic and financial 
stability, market forces can be particularly merciless in the face of 
poorly managed risk. Both the SVB failure and LDI crisis are pain-
ful reminders that government bonds may be “free” from credit risk, 
but they are not free from interest rate risk. At a minimum, finan-
cial firms should build adequate resilience to self-insure against all 
but the most severe scenarios. Clearly, the capital liquidity require-
ments placed on all UK banks have contributed to their resilience 
to higher interest rates over the last couple of years.

Nonetheless, the LDI crisis underscores the need for better data 
and models to capture interconnections within the financial system, 
including NBFIs, and to test operational resilience and scenarios 
that have no historical precedent. The Bank’s SWES exercise is an 
excellent step in this direction because it will help us understand 
the interconnections between different parts of the financial sys-
tem. Given that risk cannot be driven to zero, the Bank continues 
to work on its liquidity toolkit with regard to NBFIs.
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The Bank’s intervention to purchase gilts over a thirteen-day 
period in 2022 successfully stabilized gilt markets and afforded 
pension schemes the time to meet their liquidity obligations. It 
supported monetary policy objectives by forestalling an unwar-
ranted tightening of financing conditions and an associated reduc-
tion in the flow of credit to households and businesses. Because 
the intervention was temporary and targeted, it did not affect the 
stance of monetary policy in any meaningful way.

Finally, this episode highlighted the worth of the Bank’s finan-
cial stability framework, which is based on a clear financial stability 
mandate, governance, and separation of responsibilities between 
MPC and FPC (see table 13.2). It allowed for preplanning for this 
type of intervention, rapid identification of the problem and deci-
sion to act, and clarity of communication to markets to distinguish 
between financial stability and monetary policy operations.
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GENERAL DISCUSSION

STEPHEN HABER: Thank you. What I propose we do is we’ll take 
three or four questions, give the opportunity for some responses, 
then take a few more questions. I’m mindful that our questions 
and answers are between us and lunch. So we’ll ask that if you’re 
making a comment, that this is like Jeopardy! It comes in the 
form of a question.

JOHN COCHRANE: John Cochrane, Hoover. For the first time in my 
life, I have a short question. It’s for Darrell. You told the lovely 
story about poker chips, but we’re talking about a trillion poker 
chips now. Back before 2008, we got along with about 10 billion 
poker chips. I’m curious, what happened? Why are a trillion not 
enough now, but 10 billion were plenty back then? I understood 
part of the problem from earlier work of yours: the Fed requires 
us to hold nine of the poker chips in our pockets. To what extent 
are those new liquidity requirements part of the problem? Also, 
we used to have intraday overdrafts. You can borrow chips during 
the day. I don’t know if we still do, but they remove this whole 
business about what time of day you get or receive cash. Is that 
gone? Is that a good thing to bring back? What happened here?

HABER: Okay, I see another hand here in the back.
AXEL MERK: Thank you, I would love to. This is Axel Merk. I would 

love to have maybe Amit and Carolyn have a little argument 
here, because I somehow heard opposing views when I heard 
“targeted and temporary.” In the US, we call it a “Fed put” to 
have a disincentive actually to get your house in order.

And I wonder, you pointed out, we need to do more financial 
modeling. Well, it will never be possible to model everything. 
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And I think one of the reasons, at least in the US, why the small 
banks have these issues is because there are so many regulations 
and they have limited resources, so they forget to look at the for-
est for all the trees because they try to cross all the t’s. And there is 
the more simplified approach of having maybe less regulation to 
empower and hold management responsible, including allowing 
the potential failure of the businesses, whether that might not be 
a better approach than doubling down on the financial-stability 
operations, as you very nicely call it. I’m afraid such operations 
might just turn out to be a micromanagement of the economy.

HABER: Okay, Mickey Levy.
MICKEY LEVY: Amit, I have a question about your empirical work 

that finds that higher capital requirements for banks generate a 
lending response from nonbanks. What data source are you using 
for nonbank lending? I hear tons of anecdotal evidence about 
significant amounts of lending by nonbanks, but we really don’t 
have a good grip on how much it is. So I’m interested in your 
database. I wouldn’t be surprised if increased capital requirements 
for banks result in a rise in total lending after a short period.

BRIAN SACK: Hi, Brian Sack from Balyasny Asset Management. 
Question for Carolyn also. I do think the Bank of England did 
a remarkably good job separating out market-functioning pur-
chases from QE [quantitative easing] purchases. And, you know, 
there had been work done at the BIS [Bank for International 
Settlements] by Andrew Hauser on that, and it was neat to 
see that done in practice. I wanted to ask something, though. 
This was a situation where the problem was pretty visible to 
you and pretty contained. It was a particular set of institutions. 
And it’s great to say that we did it well in that instance, but 
I’m wondering, will that always be the case? I could imagine 
market-functioning problems where it’s really not clear what 
the problem is and where it involves a bigger set of market par-
ticipants. I think 2020 is a good example in the US Treasury 
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market. So I’m asking, in these more complicated situations, how 
confident are you that you can separate that out? Thank you.

HABER: I’m going to take two more questions and then we’re going 
to allow panelists to respond. This gentleman here whose name 
I can’t see, so if you could tell us who you are, and then Michael 
Boskin.

BILL NELSON: Hi, I’m Bill Nelson from the Bank Policy Institute, and 
these were all very interesting presentations and I’d be happy to 
ask all of you questions, but I know Darrell will be disappointed if 
I don’t ask him a balance sheet question. So it was clear to finan-
cial market participants starting at the end of 2018 that condi-
tions were beginning to get tight. It was well known in advance 
that this was a tax day when there were going to be big payments 
out of money-market funds into the TGA [Treasury General 
Account]. It was well known that there were coupons, security 
settling that were going to require more repo funding. And the 
Fed used to know how to handle that situation. When those situ-
ations were coming, they added a lot of reserves. So, I mean, isn’t 
the solution not to stop with two or three hundred billion above 
where you think you might need to go, but rather as you get closer, 
just to control those swings? I mean, Lou Crandall wrote a month 
before it happened that there was going to be a train wreck, and 
I wrote two weeks before it was going to happen that there was 
going to be a train wreck. So wouldn’t that, you know, given that 
there are costs to size, isn’t it better to explore that lower limit by 
controlling volatility and reserve balances?

HABER: Michael Boskin.
MICHAEL BOSKIN: I just want to ask a general question that reflects 

almost everything that’s been said all day today. We’ve been talk-
ing about central bank independence, separation or integration 
of supervision and regulation, and financial stability for mon-
etary policy. We’ve had some discussion, especially in the Latin 
context, of the fiscal pressures, and with John Cochrane here, 
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we of course have to emphasize that. But we haven’t heard a lot 
about the integration of the central bank balance sheet and the 
Treasury’s balance sheet. And while we’re forcing all these people 
to take mark-to-market or giving them a pass from it, the Fed 
used to be a very large supplier of tax revenue to the Treasury. And 
we haven’t talked much about the risk to independence, if it ever 
becomes widely perceived, from the capital losses on the long-
term bonds and mortgage-backed securities where we’ve sort of 
shifted the duration risk from private sector balance sheets to the 
Federal Reserve, which is dealing with it right now. Okay.

HABER: So let me give the panelists an opportunity to respond 
and do it in the order in which they presented and start with 
Amit Seru, and then Darrell Duffie, and then Christina Parajon 
Skinner, and then Carolyn Wilkins. Amit?

AMIT SERU: All right, thanks for great presentations and also ques-
tions from the floor. So there are many questions and everybody 
has a lot to say, so I’ll just say a couple of things. Let me start with 
what was said about trying to model all kinds of scenarios being 
a futile exercise in the end. I’m an engineer myself, so my natu
ral tendency is to believe in models. However, I also remember 
what the late Bob Lucas taught us in his famous “Lucas critique.” 
Models with incorrectly specified interactions between various 
agents are bound to fail. And I think that applies very heavily in 
this setting. So we need to be humble and realize that models can 
only go that far and are bound to have errors. We have enough 
historical evidence. Thus, all one is saying is, let us create a buffer 
to account for such errors. If one looks at private credit, say, at pri-
vate equity, there is skin in the game around risks they take. So all 
one wants is something similar for banks, some more skin in the 
game for all the risks they take. That’s it. It’s not very complicated.

How much skin in the game is one asking for? You saw that 
picture—all the 4,800 banks in the banking system have pretty 
much 90% debt. It is going to be very hard to write a model 
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that will say that across the size distribution this is “the” optimal 
leverage ratio. One can explain the behavior very simply without 
any model—they are all at the regulatory constraint since many 
of them take subsidized debt (deposits) in order to maximize 
subsidies they get. So how much skin in the game should one 
have for banks? That is where the nonbank analysis I showed you 
is useful. These institutions offer the same banking services as 
banks but are financed by nonsubsidized debt. And one finds that 
they are funded by a lot of equity that allows them to take the 
kind of risk they are taking. That is what the market outcome is.

There was a question on where one gets the data on nonbanks. 
There is some good nonbank data related to consumer credit and, 
in particular, to mortgages. That was the reason that we collected 
detailed data on banks and nonbanks in this sector. And the first 
set of counterfactuals I showed you were indeed in this sector. It 
is hard to do this for all sectors. One can try to infer it with flow-
of-funds data, but getting very granular is hard. One can still run 
some counterfactuals at the aggregate level. Finally, let me briefly 
address the question of “mark-to-market” unrealized losses for 
the Fed. Absolutely, it is a pretty big number, given their high 
exposure to long-duration securities that they accumulated as a 
part of a series of QE they did. This may have bearing on future 
actions they take, but I am not sure I know exactly what, and I 
will let others chime in on this issue.

HABER: Darrell?
DARRELL DUFFIE: Okay, I’m going to start with John’s question, 

because it goes to the heart of this panel’s mandate, the connec-
tions between financial regulation and monetary policy. After the 
financial crisis, Congress really got religion about having banks 
relying only on themselves to meet their liquidity needs. And a 
raft of new regulations implementing Congress’s wishes required 
banks to have enough liquidity for essentially any circumstances, 
even including the need for them to be wound down in a failure, 
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without reliance on a lender of last resort. So, forget discount 
window and overdrafts, they had to have enough liquidity on 
their own.

And so, as is implicit in your question, they stashed up a lot of 
liquidity for any circumstance and they never wanted to reduce 
below that required amount of liquidity because their supervisors 
would have otherwise written them a note that would’ve gone to 
their CEO and the Fed. The CEO would have been very disap-
pointed at the people managing those balances. So we had what 
is sometimes called the last-taxi problem. Lots of liquidity was 
there, but the banks weren’t willing to use that liquidity when the 
opportunity came about and they weren’t willing to fund other 
banks that were in need of liquidity. That was the major change in 
regulation. We can cite all the specific regulations on resolution 
planning and liquidity stress testing, the whole nine yards. This is 
not the LCR [Liquidity Coverage Ratio], which is a thirty-day 
liquidity rule. Other regulations require that in any circumstance 
within a single day, a bank must meet all of its liquidity needs.

On Mickey’s question, aren’t higher regulatory capital buffers 
going to cause banks to provide more liquidity rather than less? 
Yes, higher-risk-based capital buffers generally imply greater 
liquidity. However, there’s this wrinkle in capital regulations 
called the leverage rule. In the US, this is called the enhanced 
supplementary leverage ratio, which doesn’t pay any attention 
to risk. Even something as safe as a deposit in the central bank 
requires the same amount of capital under this rule as a risky 
real estate loan. When those leverage rules are binding, banks 
can be averse to providing liquidity in funding markets, even in 
the form of essentially perfectly safe Treasury-backed overnight 
loans. That’s an unfortunate part of regulation.

Where did we get the data? Thanks to John Williams’s invita-
tion, I visited the New York Fed last year, where we had access 
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to intraday Fedwire transactions and the repo transactions con-
ducted by commercial banks.

On Bill Nelson’s question, yes, and I was one of the people 
that was suggesting that the airplane was getting a bit low, and that 
we don’t know where the runway is. Maybe we shouldn’t try to get 
any lower. The Fed did put out a survey to all of the large banks 
saying, in the worst circumstances, how much reserves would you 
actually need to meet your needs? And they responded to the 
Fed, around 800 billion. There was about 1.5 trillion in the sys-
tem at that time, and so the Fed assumed that it was fine. This 
was the first major reduction in its balance sheet post‒financial 
crisis. So, you know, maybe the Fed might have been more risk-
averse, as it is today, I believe, but at the time, it was relying on 
what it thought was reliable data and got it wrong despite some 
signals that were available.

HABER: Christina Parajon Skinner?
CHRISTINA SKINNER: I’ll just briefly touch on the last question that 

was posed. I’ll also take the opportunity to plug another paper 
that I wrote with Andy Levin, who is here today. In that paper, 
we argue that the fiscal consequences of the Fed’s use of its 
balance sheet today, specifically in connection with QE and its 
limitless ability to issue short-term liabilities that are backed by 
the full faith and credit of the government—bank reserves and 
repos—has been, by default, systematically excluded from most 
forms of congressional oversight, which Congress ordinarily 
uses to monitor the performance and impact on the public fisc 
of the operations of all other major independent agencies. And 
so, we try to call attention to the need for greater public debate 
and more congressional scrutiny of the Fed’s contemporary bal-
ance sheet use. I think the same point applies to the question of 
whether we’ve entered a world in which we have two parties in 
the US government acting as debt managers. And if we have, 
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how is that work being coordinated, if at all? Should the central 
bank have a role in debt management?

HABER: Carolyn Wilkins.
CAROLYN WILKINS: I think the comment was, why do we spend time 

thinking about tools instead of thinking about what’s getting 
in the way of reducing the vulnerabilities in the first place, and 
how complexity in the regulatory system might be getting in 
the way? I would say that, yes, we need to look at those other 
issues too. And that’s why we’ve done a few things at the Bank of 
England. The prudential side has got an exercise called “strong 
and simple,” which is basically looking at the regulatory regime 
for smaller banks, thinking about what actually makes sense for 
them and what we can simplify in a way that supports safety but 
reduces the burden and may take us away from thinking about 
risk in a more fulsome way. The Financial Policy Committee has 
a dual mandate that says, well, financial stability first, but you 
need to take into account the net benefits, which means looking 
at the costs, especially related to broader objectives of innovation 
and growth in the UK economy.

And those aren’t just words. Last year or the year before, we 
eliminated one of our requirements in the mortgage market. We 
have the LTI [loan-to-income] limit and the affordability test, 
which is basically a test of whether a borrower could sustain 
interest rate rises. We found in our research that in fact the latter 
one was superfluous, so we dropped it. So I think there are ways 
to support financial stability without overly hindering innova-
tion and growth. Still, shocks are going to happen, and they’re 
not in the control of the central bank or anyone, for that matter. 
And so we need to be prepared to respond to those. That takes 
planning, if you want to do it well, and it’s best if you’ve thought 
of the principles to follow in advance.

Just quickly, on the balance sheet and the interaction with fis-
cal policy. I couldn’t agree more that there are really important 
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questions to resolve there. In some countries like Canada and the 
UK, in any QE exercise or any purchase exercise that involves risk 
to the balance sheet, indemnities are sought. And it’s not neces-
sarily because one has to, it’s just that it’s recognized that QE has 
potential fiscal consequences. I think the bigger and more gnarly 
issue is related to thinking about the real net benefits of QE rela-
tive to some other kind of response. And that includes fiscal policy. 
The optimal fiscal-monetary policy mix is an interesting academic 
exercise, but it’s a really, really tricky public policy exercise when 
what you’d like to have is independence of both fiscal policy and 
monetary policy.

HABER: Let me thank the organizers of this conference, John 
[Taylor], John [Cochrane], and Michael [Bordo], for putting 
together this fascinating panel. And to also let you all know that 
lunch is served.
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