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What is the financial market telling us?

Rebound since March 2009 signals incipient economic
recovery—reversing classic asset price “overshooting”
Financial crisis can be observed from inception as liquidity risk
event (August 2007) through intensification post-Lehman to full-
blown financial panic (September 2008) via stock index levels
Stock index volatility is also informative—highlights early and
later phases of crisis as well as recent stabilization

Crisis initially a liquidity risk event observable in short maturity
LIBOR/swap spreads

Crisis as credit risk event observable in long maturity corporate
bond spreads

Breakdown from classic maturity mismatch, heavy intermediation
role now played by capital markets, plus global recycling
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Green Shoots vs. Lawn Mower:
Standard & Poor 's 500 Index
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Daily S&P 500 Index closing values
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Swap/LIBOR spreads widened in two crisis phases

6+ Financial crisis
intensifies after
5 the collapse of = 3-month
1 Lehman Brothers
(September — l-year
4 2008) —— 10-year
7} Financial crisis
£ “starts” when Swap/L\FOR - EurogoHar
8 34 liquidity dries deposit “liquidity risk’
@ up in August spreads
g 2007
=
g 2
o
a
14
0
Shaded: early crisis
-1
07 08 09

Side copyrigh TZ Ecororics

Source: Federal Reserve Board; spreads calculated by TZE 5




Moody 's Aaa and Baa corporate bond yield spreads

NBER recessions shaded

Percentage points
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Source: Federal Reserve Board; spreads calculated by TZE 6

Beneath financial crisis:  bubblicious housing

Housing cycle is an essential driver of the overall business cycle

Recessions rarely precipitated by investment in equipment and
software (so far, only 2001)

Few recessions have aggregate consumption as proximate
cause (Operation Desert Shield/Desert Storm 1990/91 notable)

“Synchronicity” of investment cycle not always uniform
geographically—distinctive characteristic of recent cycle

Synchronization in cycle led to correlated default; idiosyncratic
risk ordinarily aids geographic diversification, but in synchronized
downturn is traded for systemic risk exposure
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Residential investment: your mileage may vary

Hawaii still within

historical range
3200, VBER recessions shaded 400 9

U.S. breakout from
historical range
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Sources: Census Bureau via Federal Reserve Bank of St. Louis Hawaii DBEDT, UHERO; calculations by author 8




Quarterly authorizations
(units) , thousands s.a.

Hawaii new home construction synchronous with
the U.S. peak and downturn during the recent cycle
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Sources: Federal Reserve Bank of St. Louis, Bank of Hawaii, Hawaii DBEDT; calculations by TZE; log scales
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Quarterly in thousand $, s.a., log scale

Synchronous median home price movements
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Sources: Honolulu Board of Realtors, Realtors Association of Maui, National Association of Realtors; seasonal

adjustment, trends by TZ Economics
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Monthly, thousand $ s.a., and

Oahu median and U.S. same -home prices
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Source: Standard & Poor's, Honolulu Board of Realtors; seasonal adjustment, H-P filter trends by TZE
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Correlated defaultis systemic risk

Securitization of mortgage default risk enabled better risk-
pooling, more efficient global capital allocation, expanded access
to credit by households.

Mortgage-backed securities (MBS) were repackaged into
collateralized debt obligations (CDO) with prioritization of risk
exposure, further limiting default risk for senior tranche-holders
Geographic diversity combined with pooling and tranching
created safer securities than underlying mortgages with
idiosyncratic risk, as long as default was uncorrelated

Default risk increased as house prices stopped rising, while a
synchronous national turning point meant that rising default risk
was also increasingly correlated default risk—systemic risk
Correlated default erodes the valuations of CDO (and related
CDS, CDO0?, etc.) much faster than if risk was uncorrelated.
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Mortgage delinquency lower in Hawaii
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Source: Mortgage Bankers Association (first quarter 2009) 3

Serious mortgage delinquency incidence varies
widely, but systemic risk was inescapable

Selected Counties
(percent of loans)

Dade, FL 15.45
Merced, CA  12.90
Clark, NV 10.93

Maui, HI 4.69
Hawaii, HI 4.50
Kauai, HI 4.01

Honolulu, HI 2.07

Oahu resilience
reflects strong
underlying economic
fundamentals;
correlated rise in
delinquency is a
systemic problem
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Source: Federal Reserve Bank of New York; no, Shortie, Hawaii is not in the Guif of Mexico u




Prototypical CDO tranching structure

Underlying obligors

Tranching and subordination of risk into
designated high-risk/high-yield buckets does not

fully insulate senior tranches from valuation loss
ordinarily concentrated in junior tranches if
correlated default amplifies overall risk exposure

Issuer

$2 billion
(AAA)

$43 million
()

$54 million
(BBB)

$64 million
(NR)
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Source: Darrel Duffie and Ken Singleton, Credit Risk (2003) Princeton University Press 15

Sub-prime mortgage -related risk pricing

Percent of par

A ™
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ABX.HE 06-1 index pricing BBB-

Based on baskets of 20 CD: asset-backed d home equity loans of different
ratings; after initation, fee (spread) that buyer pays is (100 - o pm:e) plus, the upfront fee that previous selers pay rises if ABX falls

Sources: Graph on left based on data from Markit, via Lehman Live, as published in Markus Brunnermeer,
“Deciphering the Liquidity and Credit Crunch 2007-2008, “Journal of Economic Perspectives, Vol. 23 No. 1 (Winter
2009) pages 77-100; graph on right is Chart 3. in Ingo Fender and Martin Scheicher, “The pricing of subprime
mortgage risk in good times and bad: evidence from the ABX.HE indices,” Bank for Interational Settlements
Working Papers No. 279 (March 2009), page 38.
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Note: Time (horizontal) scales are slightly different, as in originals

Post -script on the housing  “bubble "

Who says housing asset-pricing “bubbles” are new?

Amplitude of valuation cycles exacerbated by restrictive housing
regulation (the Politics of NIMBY)*

Less restrictive regulatory and geographic environments produce
smoother housing valuation trajectories (lowa v. Hawaii)
Long-run risk-adjusted asset returns roughly equate

* See Edward L. Glaeser and Joseph Gyourko, Rethinking Federal Housing Policy: How to Make Housing Plentiful
and Affordable, (December 2008) AEI Press on-line at hitp ael 0rg/book/971 as well as extensive research
by the authors along the same lines, such as Edward Glaeser and Bryce A. Ward, “The causes and consequences
0' Iand use regulanm Evidence fom Greater Boston" Journal of Urben Ecanomics 65 (2009) 265-278 at
cs. edulfact eserfile ser_Ward pdf; Edward L. Glaeser, Joseph Gyourko
and Albert Sz Ho«slng Supply and Housmg Bubbles,” NBER Working Paper (Jly 2006)
1} eser/files/bubbles10 s-NBERY €
rbmage in Houslng Malkeis NBER Working

r/files/caseney
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Asset -pricing bubbles or valuation cycles?
another roller coaster ride during the 20  -teens?
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Hawaii could plausibly experience another
housing “bubble” in the 20-teens
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Sources: Bank of Hawaii, Hawaii DBEDT; calculations by TZE 19
Empirical estimates of housing supply ~ “elasticity " rank
Hawaii jurisdictions among the least accommodative
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Source: American Economic Review Papers and Proceedings of the 117" Annual Meeting of the American Economic 20

Association, Philadelphia, PA, January 7-9, 2005 (May 2005) “Regulation and the High Cost of Housing.”




Absent geographic and regulatory scarcity:
same long -term asset returns, no valuation cycle

800
NBER recessions shaded

@

©

&

o

g 400 -
3

=3

o

=

S
w200
=

o

o

@

@

=

x

g 100
£

T T T T
1990 1995 2000 2005

Side copyright TZ Ecororics

Source: Office of Federal Housing Enterprise Oversight and successor agencies 2

At Hawaii statehood, buying the S&P 500 would have
earned 6.75% per annum including last year 's panic
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Source: Standard & Poor's; TZE regression of natural log of daily SPX on constant and time trend 2

Responses to the U.S. financial crisis

Liquidity crisis in Aug 2007 intensifies in Sep 2008; recession
begun in Dec 2007 enters hard phase mid-2008

Financial panic post-Lehman induced by precipitous capitulation
of investors and portfolio allocation from risky asset classes to
safe havens

Contemporaneous retreat by consumers into fear—classic
“paradox of savings”

Consumer retrenchment turns mild real GDP recession into
“sudden stop” for macroeconomy
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U.S. consumers change course
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Retail sales collapsed in second half 2008
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Source: Bureau of Economic Analysis, U.S. Department of Commerce via FRED II; calculations by TZ Economics 2

U.S. real GDP components now stabilizing
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Sources: Bureau of Economic Analysis, US Department of Commerce; calculations by author 2




Monetary and fiscal policy

Traditional tools of monetary policy used up after Lehman
Shift to “quantitative easing” (Bernanke: “credit-easing”)
Go beyond ordinary to extraordinary funding facilities
Re-establish secondary market channels for credit (TALF)
Massive Fed balance sheet expansion

Obamanomics: large fiscal stimulus (3-4 percent of GDP)
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27

U.S. federal budget deficit as a percent of GDP
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Turn to fiscal policy has budget deficit consequenc es

William Gale (Brookings) on fiscal policy and the economic crisis
Convert “vicious circle” to “virtuous” circle; raise confidence and prevent deflation
Fiscal policy required since monetary and financial interventions not enough
Policy options inevitably create inequities and moral hazard
Tax cuts and spending ($787 billion) in stimulus package
$185 billion in 2009
$399 billion in 2010
$134 billion in 2011
“Bangs for bucks” have long lags; tax cuts more likely saved than spent
2009 budget CBO baseline: deficit $1.3 trillion, 8.3% of GDP
Several unique features in this budget (TARP; GSEs; Fed actions)
TARP treated on present-value basis: subsidy $184b; public debt rises $461b
MBS purchases little effect on budget, but $248 billion added to debt
FNMA/FHLMC counted as present value of takeover: $218b add to deficit (2009) (but
don't forget GSEs’ $1.6 trillion debt and $4 billion MBS issued are not included)
Fed shows up as future realization of net earnings (to Treasury)

2/3 of deficit attributable to policy change; 1/3 to forecasting errors
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Source: NABE Spring 2009 Policy Conference, hitp: //w.nabe. com/menm/peO: ]
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Macroeconomic policy

Christina Romer (Obama CEA) on ARRA stimulus
Twice the size of the New Deal (1934); 3% vs. 1%2% of GDP
% of stimulus spend out in 18 months (CBO)
Tax cuts (+AMT), support to states, infrastructure, energy, education
Romer? research: tax cut multiplier » 1.0; spending multiplier » 1.6*
“Estimates almost surely more likely to [be] biased downward”
Inherited deficit need for credible long-run fiscal solutions

Doug Holtz-Eakin (ex-CBO): “missing an exit strategy”
Fiscal stimulus is something you “turn on” and “turn off”
“Temporary” interventions will simply not unwind on their own
Eventually “very high degree of difficulty 180° pirouette...made ‘in public™
People believe Washington and Wall Street failed, want bums out
Legacy of the “Rick Santelli ‘revolution™: good solutions not popular

Romer link: hittp: /i whi Holtz-Eakin speech
viewable on-line, link at “Opposing View’ ancial crises see also Carmen
Reinhart and Kenneth Rogoff (1 rmath.pdf and
http: omics.harvard. edulfacu Th bprime o_Different.pdf,
as well as slideshow at hitp://nabe.com/pc09/documents/Reinhart. pd. Governor Kohn reports multipliers “around 2°
if stimulus is expected to be temporary and monetary policy holds short-term interest rates at the zero lower bound
including crowding-out effects (hitp:/fwww. federalreserve.qovinewsevents/speech/kohn20090523a. him).
Side copyion 12 Economics
Source: NABE Spring 2009 Policy Conference, Federal Reserve Board E
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Financial reforms

Among many origins of financial crisis:
Regulatory arbitrage—book assets off balance sheet, via conduits
Maturity mismatches—riding the yield curve on overnight repos
Violation of Taylor Rule mixed with Asian demand for Treasuries
“Affordable housing” pressure on GSEs, rating agencies
Bank stock ownership limitations that impede corporate governance

Six reform ideas (Calomiris)
Smarter “micro prudential” regulation of banks
Eliminate distortions in housing finance that encourage leveraging
Improve stockholder discipline of banks
Counterparty “netting” and OTC transparency
Prepackaged “bridge bank” plans for large, complex financials
“Macro prudential” regulation of bank capital and liquidity standards
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Source: NABE Spring 2009 Policy Conference, fttp://vwwi mem/pc09/calomiris 3

Someone to think about the big picture

Macro prudential regulation
Time-varying parameters (capital, liquidity, provisioning policies)
Increase requirements to tamp down asset price “bubbliciousness”
Form new regulator: Federal Reserve has its hands full
Problem identifying bubbles: false positives
Orderly resolution of systemically-embedded financial institutions

Charles Calomiris's views are also developed in an April 2009 working paper,
http://www0.gsb.columbia.edulfaculty/ccalomiris/papers/Prudenti qulation pdf; see also Markus Brunnermeier's
Journal of Economic Perspectives article htip: /. prince! pers/liquidity_credit_crunch.pdf,
polic nce wi iis at
ments/Brunnermeier02b_NABE_2009_Brunnermeier.pd.
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Source: NABE Spring 2009 Policy Conference, http://wwi.nabe. com/mem/pe09/calomiris-cato pe £

Unwinding monetary and fiscal stimuli

Consensus forecast for economic recovery sets stage for
removal of monetary and fiscal policy stimuli

Under the Taylor Rule, federal funds target should be returned to
steady-state sooner, faster than in 2003-2006

Quantitative easing should be withdrawn along an orderly,
transparent timetable as private credit channels rehabilitated
Risk of aborting recovery neatly must be balanced against risk of
incipient inflation from monetization of deficit

Long-term inflation expectations crucial
Commodity prices and other exogenous factors are spoilers
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FOMC forecast
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Source: Federal Reserve Open Market Committee minutes of June 23-24, 2009 meeting
hitp ederalreserve.gov/newsevents/press/monetary 5a.htn
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U.S. real GDP forecasts (NABE)

U.S. real economic
growth forecasts
02/08 were revised
2 downward sharply
05/0 \ in the post-Lehman
environment but in
10/08, first half 2009 have
NABE settled on a slow
05/09 recovery forecast to
11/08 begin late in 2009
and to accelerate
02/09 during 2010

Quarterly annualized growth in percent

NBER recession shaded

T
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Source: Bureau of Economic Analysis, National Association for Business Economics 37

Target Fed Funds as flinflation gap, output (growth) gap}:
™=[4.5+(0.5)(p - p*) + (0-5)(y - y)]
= Fed Funds rate Taylor Rule update
= increase in the core CPI [p* =2 (target)]
= real GDP growth rate [y* = potential GDP growth]

'
P
y

Percent Percent A higher real GDP growth

= 8. rate will require a return to
higher Fed funds rates

NBER recessions shaded
T T

06 07 08 09 10

U.S. real GDP growth forecasts (NABE) Fed funds target under Taylor Rule
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Source: Bureau of Economic Analysis, National Association for Business Economics, Federal Reserve Board; 8

Taylor Rule calculation by TZ Economics




Yields and inflation expectations settle
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Term structure of real yields and inflation expecta  tions
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and a liquidity risk premium

U.S. domestic crude petroleum prices

160

NBER recessions shaded

804

Monthly, dollars per barrel

Rebounding global oil prices clip the wings of
economic recovery, just as oil price declines
at the end of 2008 eased recession
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Source: Energy Information Administration, U.S. Department of Energy “
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Volatility jumps and cycles

“Black swans” are improbable, high-loss events that appear
completely plausible in retrospect, a.k.a. Poisson shocks
Cyclical movement of many economic variables is associated
with onset of conditions precipitating Poisson shocks

Example: house price “bubble” precipitated a credit default risk
acceleration, cascading into the liquidity risk event in investment
banking that culminated as the current financial crisis
Transitions in the El Nino / Southern Oscillation cycle from cool to
warm phases may be associated with greater frequency and
intensity of tropical cyclone events in the Pacific Ocean. Aren’t
you glad you came to Hawaii in hurricane season?

“If it ain’t one thing, it's another.”
- Roseanne Rosannadanna

Side copyright TZ Ecororics
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Standardized Southern Oscillation Index (SOI):
Filtered trend estimates of long cycles

Benchmarked to 1880-1990 period (roughly)
Hurricane tracks around Hawaii

154 LaNina

v
Now

Name  Year Number of deaths
Jimena

ki 1992 6
054 Estelle 1986 2
Unnamed Uek 1088 2
-10 Hiki 1950 1
El Nino . | i i Iwa 1982 1

1900 1925 1950 1975 2000 Eugene 1993 1 missing
Side copyrigt 12 Economics
Sources:  Wikipedia, NOAA, i pe.ncep.noaa. gov/datalindices/sol; Hodrick-Prescott (1997) filter application 45

by TZE using recommended monthly tuning parameters in original paper

Well we made it this far

Try not to forget the feeling you had one year ago

The housing cycle probably hasn't gone away

Financial innovation probably hasn't disappeared

The seeds of the next financial crisis are being sown
Economic and financial crisis: more common than you think
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