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WORST DOWNTURN IN 60 YEARS
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INTEREST RATES, HOUSE PRICES, AND MORTGAGES

Real interest rates on downward trend since early 1980s.

1 Loose monetary policy during 2000s.

2 Productivity slow down.

3 Global savings glut.

House prices begin to rise in late 1990s.

1 Low interest rates.

2 Easier financing: NINJA loans.

3 Bubble?

Expansion of lending to previously excluded and riskier borrowers.

1 Subprime, Alt-A, ARMs, etc.
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INTEREST RATE ON 10 YEAR TREASURY
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MONETARY POLICY FEEDBACK RULE (TAYLOR RULE)

it,t+1 = r∗t,t+1 + π
∗
t,t+1 + φY (Yt −Y ∗t ) + φπ(πt,t+1−π

∗
t,t+1).

Y ∗t : Fed’s target for (log) output; π∗t,t+1: Fed’s target for inflation
(2%); r∗t,t+1: real interest rate when Yt = Y ∗t and πt,t+1 = π∗t,t+1.

φY > 0: when output is below target, Fed lowers interest rates.

φπ > 0: when inflation is above target, Fed raises interest rates.

Assumption: φY ,φπ large enough, and inflation sluggish enough, that
Fed raises real interest rate. This is usually true.

Original Taylor rule:

it,t+1 = r∗t,t+1︸ ︷︷ ︸
2

+π
∗
t,t+1︸ ︷︷ ︸
2

+ φY︸︷︷︸
0.5

(Yt −Y ∗t ) + φπ︸︷︷︸
1.5

(πt,t+1−π
∗
t,t+1).
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MONETARY POLICY TOO LOOSE?

4/24/2016 The Taylor Rule: A benchmark for monetary policy? | Brookings Institution

http://www.brookings.edu/blogs/ben­bernanke/posts/2015/04/28­taylor­rule­monetary­policy 5/13

As you can see, the figure shows the actual fed funds rate falling below the Taylor rule prescription both in 2003­2005 and since
about 2011. That is, if the Taylor rule shown in Figure 1 is the benchmark, then monetary policy was at least somewhat "too easy" in
both those periods.

I responded to assertions similar to John's first claim, that too­easy money caused the US housing bubble, in a 2010 speech. Briefly,
I argued there that the Fed's interest­rate policies in 2003­2005 can't explain the size, timing, or global nature of the housing bubble. I
won't repeat those points here. Instead, I want here to address John's critique on its own grounds, by examining whether it's really

http://www.brookings.edu/blogs/ben-bernanke/posts/2015/04/

28-taylor-rule-monetary-policy
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BERNANKE DISAGREES

4/24/2016 The Taylor Rule: A benchmark for monetary policy? | Brookings Institution

http://www.brookings.edu/blogs/ben­bernanke/posts/2015/04/28­taylor­rule­monetary­policy 7/13

depend on, among other things, the extent to which policymakers are willing to accept greater variability in inflation in exchange for
greater stability in output. Some research subsequent to John's original paper, summarized by Taylor (1999), found a case for
allowing a larger response of the funds rate to the output gap (specifically, a coefficient of 1.0 rather than 0.5). In my experience, the
FOMC paid closer attention to variants of the Taylor rule that include the higher output gap coefficient. For example, Janet Yellen has
suggested that the FOMC's "balanced approach" in responding to inflation and unemployment is more consistent with a coefficient
on the output gap of 1.0, rather than 0.5. In my modified Taylor rule I assumed the higher coefficient on the output gap.

Figure 2 below shows the predictions for the federal funds rate of my preferred version of the Taylor rule, which measures inflation
using the core PCE deflator and assumes that the weight on the output gap is 1.0 rather than 0.5.

http://www.brookings.edu/blogs/ben-bernanke/posts/2015/04/

28-taylor-rule-monetary-policy
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PRODUCTIVITY SLOWDOWN

Euler equation plus balanced growth:(
Ct

Nt

)− 1
σ

= β (1 + rt,t+1)

(
Ct+1

Nt+1

)− 1
σ

⇒ 1 + rt,t+1 = β
−1
(
Ct+1/Nt+1

Ct/Nt

) 1
σ

⇒ 1 + rt,t+1 = β
−1
(
Yt+1/Nt+1

Yt/Nt

) 1
σ

⇒ rt,t+1 ≈− lnβ +
1

σ
g .

I Ct ,Yt : aggregate consumption, output.

I Nt : population.

I g : growth rate of output per worker.
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Appendices 

6.1. Appendix A: Data 

Fernald (2014) Quarterly Growth-Accounting Data.  Data run 1947:Q2-2015:Q4, 
although all data are converted to annual for the paper.  The vintage used for this paper was 
mainly from February 4, 2016.  Current vintage data are available at 
http://www.frbsf.org/economics/economists/jfernald/quarterly_tfp.xls.  The dataset includes 
quarterly growth-accounting measures for the business-sector, including output, hours worked, 
labor quality (or composition), capital input, and total factor productivity.   

Output is a geometric average from the income and expenditures sides. Hence, labor-
productivity growth in Figure 1 will differ very slightly from the BLS Productivity and Cost 
dataset, which uses the expenditure-side measure of output.  Capital input is a user-cost-weighted 
aggregate of capital input growth of disaggregated types of equipment, software, intellectual 
property, and inventories that are available quarterly, as well as land (which is interpolated from 
annual BLS estimates). 

The figure below shows a bar chart of business-sector labor productivity with its growth-
accounting components since 1947. 

 
 
 

“Normal” growth has varied substantially over the post-war period.  Before 1973 and from 1995-
2003, labor productivity rose at above 3 percent per year. In between, its growth rate averaged 
only about 1-1/2 percent per year.  The rapid growth in the late 1990s and early 2000s came to an 
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Source: Fernald (2014a).  Quarterly; samples end in Q4 of years shown except 1973 (ends Q1). Capital deepening is 
contribution of capital relative to quality-adjusted hours. Total factor productivity measured as a residual. 
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Figure 1: Published and adjusted U.S. labor productivity 
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GLOBAL SAVINGS GLUT
Source: Author's calculations as described in Appendix A.

Figure 1. Saving and Investment, United States, 1960-2005
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Source: Author's calculations as described in Appendix A.

Figure 2. Saving and Investment, Industrial Countries 
Excluding United States, 1960-2005
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Source: Author's calculations as described in Appendix A.

Figure 3. Saving and Investment, Emerging Asia, 1982-
2005
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Source: OECD Economic Outlook data files.  The real interest rate is computed 
using a five-year centered average of annual change in the consumption price 
deflator.

Figure 4. Long-term Interest Rates, Selected Countries, 
1965-2005
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Foreign demand for safe assets increased, foreign investment fell
following Asian financial crisis in 1997-98.

Think of as r∗ ↓.

Model prediction: i∗ ↓=⇒ i ↓, ė < 0.
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NATIONAL HOUSE PRICES OVER THE LONG RUN
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Exhibit 3.2 Mortgage types by year of origination 
 

Year FHA/VA Conform-
ing

Jumbo Sub- 
prime

Alt-A HEL Total ARMs Refinan-
ces

2001 175 1,265 445 160 55 115 2,215 355 1,298

2002 176 1,706 571 200 67 165 2,885 679 1,821
2003 220 2,460 650 310 85 220 3,945 1,034 2,839
2004 130 1,210 510 530 185 355 2,920 1,464 1,510
2005 90 1,090 570 625 380 365 3,120 1,490 1,572
2006 80 990 480 600 400 430 2,980 1,340 1,460

1Q06 19 236 103 140 105 102 705 297 348
2Q06 20 275 126 165 104 110 800 392 382
3Q06 22 241 128 160 91 113 755 332 368
4Q06 19 238 123 135 100 105 720 319 362

1Q07 19 273 100 93 98 97 680 240 388
2Q07 25 328 120 56 96 105 730 220 377
3Q07 26 286 83 28 54 93 570 166 263

Mortgage Originations by Product ($Bn)

 
 
% of Originations by Product (except for Total Loans)    

Year FHA/VA Conform-
ing 

Jumbo Sub-
prime 

Alt-A HEL ARMs Refinan-
ces Total 

Loans 
($Bn) 

2001 7.9% 57.1% 20.1% 7.2% 2.5% 5.2% 16.0% 58.6% 2215 
2002 6.1% 59.1% 19.8% 6.9% 2.3% 5.7% 23.5% 63.1% 2885 
2003 5.6% 62.4% 16.5% 7.9% 2.2% 5.6% 26.2% 72.0% 3945 
2004 4.5% 41.4% 17.5% 18.2% 6.3% 12.2% 50.1% 54.7% 2920 
2005 2.9% 34.9% 18.3% 20.0% 12.2% 11.7% 47.8% 50.4% 3120 
2006 2.7% 33.2% 16.1% 20.1% 13.4% 14.4% 45.0% 49.0% 2980 

            
1Q06 2.7% 33.5% 14.6% 19.9% 14.9% 14.5% 42.1% 49.4% 705 
2Q06 2.5% 34.4% 15.8% 20.6% 13.0% 13.8% 49.0% 47.8% 800 
3Q06 2.9% 31.9% 17.0% 21.2% 12.1% 15.0% 44.0% 48.7% 755 
4Q06 2.6% 33.1% 17.1% 18.8% 13.9% 14.6% 44.3% 50.3% 720 

            
1Q07 2.8% 40.1% 14.7% 13.7% 14.4% 14.3% 35.3% 57.1% 680 
2Q07 3.4% 44.9% 16.4% 7.7% 13.2% 14.4% 30.1% 51.6% 730 
3Q07 4.6% 50.2% 14.6% 4.9% 9.5% 16.3% 29.1% 46.1% 570 

Source: Inside Mortgage Finance, Morgan Stanley.     
 
 
To arrive at a set of losses we multiply the estimated distribution of different pools of 
mortgage backed securities by the prices for the pools.  While not all of these mortgages 
have been securitized, the implied losses can still be evaluated using the market prices for 
the securitized portion. We rely on analysis from Moody’s that maps subprime 
originations into a distribution of mortgage-backed securities with various credit ratings 
(Moody’s Investors Service (2007)).  This distribution is shown in the Exhibit 3.3.  The 
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STORY

Rising house prices led to borrowing and consumption.

1 Wealth effects: Euler equation consumers experienced increase in
lifetime resources.

2 Credit market: constrained consumers borrowed against their houses.

Eventually, house prices crashed.

Falling house prices led households to cut consumption.

1 Wealth effects: Euler equation consumers experienced decrease in
lifetime resources, compounded by fall in stock market.

2 Credit market: constrained consumers forced to reduce borrowing.

Much of the causal evidence for this story assembled by economists
Atif Mian and Amir Sufi. Key insight: extent of house price boom
and bust constrained by how easy it is to build new houses.
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HOUSEHOLD MORTGAGE LIABILITIES
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NET WORTH, REAL ESTATE AND EQUITIES

Owners equity in household real estate

Equity shares
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SAIZ (QJE 2010) LAND AVAILABILITY MEASURE

Residential construction constrained in areas with slope above 15%.

I Example: Steep slope encompasses 47.6% of land area within 50 km of
L.A. center, but holds 3.7% of population.

Residential construction impossible on water ways.

GIS software to calculate fraction of land with slope above 15% or
lost to water within 50 km radius of each metropolitan central city.

Visual representation: sort Metropolitan Statistical Areas into 20
quantiles of land unavailability and plot average house price growth.
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HOUSE PRICE GROWTH AND LAND AVAILABILITY
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HOUSE PRICE GROWTH AND LAND AVAILABILITY
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HOUSE PRICE GROWTH BY TOP AND BOTTOM QUARTILE

OF SUPPLY ELASTICITY2140 THE AMERICAN ECONOMIC REVIEW August 2011

where LeverageGrowth0206izm represents the change in homeowner leverage from 
2002 to 2006 for individual i living in zip code z within MSA m. Equation (2) rep-
resents the first stage, where the instrument is MSA-level housing supply elasticity 
(Elasticity). All standard errors are clustered at the MSA level.

Column 2 of Table 2 presents the instrumental variables estimate with no con-
trol variables. The estimated elasticity of debt with respect to house prices is 0.52 

Figure 2. House Price and Leverage Patterns, Inelastic versus Elastic Housing Supply MSAs

Notes: This figure presents house price, total debt, and total debt-to-income patterns for the top and bottom quartile 
MSAs based on housing supply elasticity from Saiz (2010). The sample includes individuals with mortgage debt 
outstanding as of 1997 or with a previous mortgage account.
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DEBT TO INCOME RATIO BY TOP AND BOTTOM

QUARTILE OF SUPPLY ELASTICITY

2140 THE AMERICAN ECONOMIC REVIEW August 2011

where LeverageGrowth0206izm represents the change in homeowner leverage from 
2002 to 2006 for individual i living in zip code z within MSA m. Equation (2) rep-
resents the first stage, where the instrument is MSA-level housing supply elasticity 
(Elasticity). All standard errors are clustered at the MSA level.

Column 2 of Table 2 presents the instrumental variables estimate with no con-
trol variables. The estimated elasticity of debt with respect to house prices is 0.52 

Figure 2. House Price and Leverage Patterns, Inelastic versus Elastic Housing Supply MSAs

Notes: This figure presents house price, total debt, and total debt-to-income patterns for the top and bottom quartile 
MSAs based on housing supply elasticity from Saiz (2010). The sample includes individuals with mortgage debt 
outstanding as of 1997 or with a previous mortgage account.
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CONSEQUENCES 2153Mian and Sufi: Home Equity–Based BorrowingVOL. 101 NO. 5

The magnitudes for low-credit-quality borrowers are large. From 2001 to 2005, 
the default rate falls by almost 5 full percentage points in inelastic MSAs, whereas it 
falls by only 2 percentage points in elastic MSAs. When house prices begin to decel-
erate and fall from 2006 to 2008, the default rate for low-credit-quality borrowers in 

Figure 5. Default Patterns for Homeowners, by Housing Supply Elasticity and 1997 Credit Quality

Notes: This figure presents default patterns for the highest and lowest quartile of housing supply elasticity MSAs, 
by the credit quality of borrowers as of 1997. The top graph examines the full sample. The middle graph examines 
borrowers in the lowest quartile of the 1997 credit score distribution, and the bottom graph examines borrowers in 
the highest quartile of the 1997 credit score distribution. The sample includes individuals with mortgage debt out-
standing as of 1997 or with a previous mortgage account.
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Partial equilibrium aggregation exercise: $1.25 trillion of additional
borrowing during 2002-2006, 39% of new defaults 2006-2008.
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STORY

Advent of securitization:

1 Securitization refers to the process of pooling multiple loans into a
single debt security. By pooling many loans together, securitization
reduces idiosyncratic (or geographic) risk.

2 Began in the 1980s but expanded in the 2000s.

3 Aided by tranching, or the process of splitting a single security into
multiple tranches with ordered priority for repayment.

4 Demand from big banks for new mortgages to securitize.

5 Moral hazard: without “skin in the game”, lenders made loans they
probably shouldn’t have.

When demand for new securities suddenly stopped, many banks held
billions of dollars of mortgages or securities they had intended to sell.

Resulting decline in capital led to reduced lending, and bank runs,
which led to reduced lending.

Sudden stop in lending made businesses which couldn’t borrow lay off
workers, stop new investment, etc.
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PRIVATE LABEL RMBS ISSUANCE
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PRIVATE LABEL MBS OUTSTANDING
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DEFAULT LOSSES BY TRANCHE AND ISSUE PERIOD

AAA AA A BBB BBB-

2005:H2 0.005 0.069 0.445 0.915 0.929

2006:H1 0.039 0.483 0.950 0.956 1

2006:H2 0.134 0.934 1 1 1

2007:H1 0.145 0.937 1 1 1
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CDOS

Harrison and Kreps (1978) Why did prices go up? Financial Crisis References

Making bonds?

Original 

Tranche 

Rating

Total # 

Issued

Total Placed in or 

Referenced in CDOs

% Placed or 

Referenced in 

CDOs

# Occurrences 

in CDOs

Share of 

Occurrences to 

Total Issued

Share of Occurrences to 

Total Placed in CDOs

AAA 12,948 1,463 11% 2,509 19% 171%

AA 5,486 3,893 71% 11,292 206% 290%

A 5,891 4,579 78% 14,714 250% 321%

BBB 6,993 5,496 79% 36,901 528% 671%

BB/B 1,976 899 45% 2,091 106% 233%

Original 

Tranche 

Rating

Total $ 

Issued

Total Placed in or 

Referenced in CDOs

% Placed or 

Referenced in 

CDOs

$ Occurrences 

in CDOs

Share of $ 

Occurrences to 

Total Issued

Share of $ Occurrences 

to Total Placed in CDOs

AAA 2,011,451 160,090 8% 25,897 1% 16%

AA 173,150 125,152 72% 80,449 46% 64%

A 100,183 82,916 83% 71,245 71% 86%

BBB 77,025 64,061 83% 140,046 182% 219%

BB/B 18,002 9,055 50% 7,981 44% 88%

Home Equity Bonds Placed into CDOs by Original Rating
1998-2007

Notes: This table breaks out the total number and dollar balances of Home Equity (HE) securities that were either placed or

Amounts ($ Millions)

• For every one BBB bond, created 5
synthetic bonds

• For every dollar of subprime BBB, nearly tw
dollars of potential losses.

• Most of this is now AAA.

Paul Willen (Boston Fed) Financial Crisis 1011b, April 20, 2017 33 / 40

Harrison and Kreps (1978) Why did prices go up? Financial Crisis References

Losses by year

Table 12

Vintage # Deals

Deal Balance

($million)

Deal Loss

($million) Total Loss %

1999 1 304 60 20%

2000 19 6,991 1,847 26%

2001 34 14,891 3,132 21%

2002 37 17,456 3,604 21%

2003 45 25,561 7,481 29%

2004 81 58,558 25,822 44%

2005 124 108,877 61,627 57%

2006 223 231,711 167,402 72%

2007 163 176,759 148,836 84%

Grand Total 727 641,107 419,812 65%

Source: Intex, Bloomberg, RBS (2011)

Notes: This table summarizes expected losses on all active SF ABS CDOs (as of

March 2011) by vintage. SF ABS CDOs = Structured Finance CDOs.

Summary Expected Losses for All SF ABS CDOs by Issuance Year

• $550 billion of AAA paper

• Lower rated stuff
• Sold into other CDOs
• Lehman sold to Merrill
• Merrill sold to Lehman

Paul Willen (Boston Fed) Financial Crisis 1011b, April 20, 2017 36 / 40
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CASE STUDY: LEHMAN BROTHERS

Investment bank: traditionally in “movement” business.

I Acquire mortgages to securitize and sell.

2006: decision to enter into “storage” business.

I Hold assets such as mortgages on balance sheet as investment.

Internal stress tests ignored own account real estate investments
because they had historically been small part of portfolio.

Countercyclical growth strategy (March 2007): “Current distressed
environment provides substantial opportunities.”

I Compare: December 2006 Goldman Sachs holds meeting of senior risk
managers and MBS traders to review portfolio and decides to reduce
exposure to real estate.

September 15, 2008: Lehman files for bankruptcy.
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IMMEDIATE FALLOUT I: CDS SPREADS
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CDS is the cost of buying insurance against a default. Pay cds per
year, receive up to $10,000 if entity defaults.
After Lehman, run on other investment banks a la Diamond and
Dybvig.
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IMMEDIATE FALLOUT II: MMF FLOWS

Money market fund: like bank checking account, except no deposit
insurance.

Reserve Primary Fund held $775 million in Lehman unsecured debt
and “broke the buck.”

Run on other money market funds a la Diamond and Dybvig.

Concern of whether nonfinancial corporations could roll over debt
normally bought by money market funds.
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TREASURY-EURODOLLAR (TED) SPREAD
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NEW LENDING BY 43 LARGE BANKS

correspond to the first-stage of an instrumental variables design,
where the second stage outcome is employment. For the measure
of credit availability to be relevant to firm employment, it should
also predict outcomes in the loan market during the financial
crisis.

V.A. Timing

Before discussing the loan market results, I comment briefly
on the timing. Figure II shows the dollar value of new lending by
the 43 most active banks in the syndicated market. The market
expanded rapidly during the mid-2000s, but began to contract
during the fourth quarter of 2007.33 New lending troughed in
the fourth quarter of 2008, coincident with the peak of stress in
the interbank market. Lending started its rebound somewhat

Term loans

 Credit lines 
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(Billions of 2005 dollars, seasonally−adjusted at quarterly rate)

FIGURE II

Aggregate New Lending from Top 43 Lenders

The figure shows the face value of new loans to non-FIRE borrowers for
working capital or general corporate purposes in which one of the 43 most
active lenders had a lead role. Values seasonally adjusted by author using
Census-X12.

33. The initial fall in lending does not seem to reflect expectations of a large
decline in real activity; for example, in June 2008 members of the Federal Reserve
Open Market Committee forecast that the unemployment rate would remain
roughly unchanged (at around 5.5%) over the coming year.
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CREDIT POLICY

“Alphabet soup” of programs: TAF, TALF, CPFF, ABCP MMFLF,
MMIFF, Maiden Lane I,II,III, TARP.

I Stand alone investment banks acquire access to discount window.

I Deposit cap lifted.

I Money market funds guaranteed.

Stress tests.

Purpose I: stop runs.

Purpose II: keep credit spreads from rising.

Many of these being recycled for COVID-19.
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MONETARY AND FISCAL POLICY

Monetary policy:

1 Short term interest rate to 0-25 basis points.

2 Central bank liquidity swaps: keep dollar from appreciating too quickly
due to “flight to quality.”

3 Quantitative easing: purchases of long-term Treasury bonds and
Government Sponsored Agency bonds (Fannie Mae and Freddie Mac)
to reduce risk premium.

4 Forward guidance.

Fiscal policy:

1 American Recovery and Reinvestment Act.
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RECOVERY?
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RECOVERY?
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RECOVERY?

The Global Macroeconomic Situation  |  121
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RECOVERY?

122  |  Chapter 3

on the 45-degree line representing unchanged growth rates between these 
two periods. In general, while they may still have some demand-related slack 
to make up following the crisis, the United States and Japan are growing at 
similar rates compared with their growth before the financial crisis after 
adjusting for changes to working-age population. Low-income countries 
have, on average, seen an increase in growth. The euro area has slowed 
relative to pre-crisis rates of growth, with some large emerging markets also 
slowing. 

 A similar pattern emerges in downgrades to the IMF forecasts over 
the past five years. Overall, the level of output among G-20 countries is 
6-percent smaller in 2015 than what the IMF had predicted in 2010, after 
the full extent of the recessions caused by the financial crisis became appar-
ent. Growth over the last five years has fallen short of expectation in 18 of 
the 20 G-20 economies, as shown in Figure 3-4, with only Saudi Arabia and 
Turkey slightly exceeding expectations, compared with substantial shortfalls 
across some other nations. In total, China and India account for about half 
of the 6-percent underperformance of the G-20 economy relative to the 
2010 projections—with shortfalls in the United States and the European 
Union accounting for another one-quarter. The United States accounts for 
a sizeable part of the aggregate slowdown despite good growth in GDP per 
working-age person and having a relatively small cumulative growth short-
fall (just 3.2 percent over the period) because it is such a large share of the 
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RECOVERY?

The Global Macroeconomic Situation  |  131

throughout 2015, though its rate of contraction eased late in the year follow-
ing the resolution of the acute problems in July with financial support from 
the European Union, other euro-area members, and accommodations from 
the European Central Bank (ECB) coinciding with progress on reforms. 

  Euro-area inflation was low in 2015, despite the labor market recov-
ery in some countries, further evidence that domestic demand remains 
weak. Figure 3-8 shows that euro-area inflation remains well below the 
ECB’s goal for the inflation rate of close to but not exceeding 2-percent. 
As inflation continued to slow, the ECB increased its monetary stimulus in 
2015, purchasing 60 billion euro in sovereign bonds each month (quantita-
tive easing) and lowering a key policy rate of interest to minus 0.3 percent. 
Despite the ECB’s additional stimulus, a key challenge remained that 
interest rates were highest in countries where unemployment was highest. 
The inability to target monetary stimulus limits the ECB’s ability to help 
countries with the greatest economic slack and may prevent convergence 
across regions. Thus, monetary policy alone is not sufficient to address the 
challenge of weak demand.

  One reason that the United States has recovered more quickly than 
other advanced economies is its combination of accommodative monetary 
policy, quick action to recapitalize the financial sector, and aggressive 
demand management through countercyclical fiscal policy. In contrast, 
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