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Source: Hawaii DLIR, Hawaii DBEDT; seasonal adjustment using Census X-12 ARIMA filter by TZE
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Hawaii payroll employment:  comparingHawaii payroll employment:  comparing
the last four recession/recovery cyclesthe last four recession/recovery cycles
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Monthly change in Hawaii payroll employmentMonthly change in Hawaii payroll employment
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LongerLonger--term trendsterm trends
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Source: BEA, BLS; seasonal adjustment using Census X-12 ARIMA filter and deflation with Honolulu CPI-U by TZE
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Source: BEA, BLS; seasonal adjustment using Census X-12 ARIMA filter and deflation with Honolulu CPI-U by TZE, 
growth rates are annualized from regressions on log changes 1950.1-1974.1, 1975.2-1989.4, 1995.3-2007.2
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LongerLonger--term transactions measures moreterm transactions measures more--oror--lessless
mirror jobs:  Hawaii monthly real retail salesmirror jobs:  Hawaii monthly real retail sales
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Phillips CurvesPhillips Curves
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Comparing unemployment ratesComparing unemployment rates
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Honolulu inflation varies around the U.S. urban Honolulu inflation varies around the U.S. urban 
average over the business cycle (booms and busts)average over the business cycle (booms and busts)
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“Bernanke Bliss;”
Assumed long-term 
non-accelerating 
inflation equilibrium

Oahu inflation, unemployment:  inverselyOahu inflation, unemployment:  inversely--relatedrelated
(semi(semi--annual data 1990annual data 1990--2010) 2010) 

Source:  Bureau of Labor Statistics, US Department of Labor; calculations by TZE
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U.S. consumer price inflation ratesU.S. consumer price inflation rates
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Without seasonal adjustment:  noise drowns signalWithout seasonal adjustment:  noise drowns signal
(total Hawaii visitor arrivals through December 2010)(total Hawaii visitor arrivals through December 2010)
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Source: HTA, Hawaii DBEDT; not seasonally adjusted
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Source: HTA, Hawaii DBEDT; seasonal adjustment using Census X-12 ARIMA filter by TZE
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this recent decline should 
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Real Hawaii total visitor expenditureReal Hawaii total visitor expenditure
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Source: HTA, Hawaii DBEDT, BLS; deflation using Honolulu CPI-U by TZE
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Sources: Hospitality Advisors LLC, UHERO, BLS; deflation, seasonal-adjustment, graphic and log-trend 
estimation by TZE
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Appendix 1:  U.S. real GDP growth detailsAppendix 1:  U.S. real GDP growth details
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*since WWII

Real activity (U.S. GDP) in Real activity (U.S. GDP) in levels levels (peak equals 1.0);(peak equals 1.0);
including fullincluding full--year 2010 data released in January 2011year 2010 data released in January 2011

Source: Professor Robert Hall, Stanford University and Chair, NBER Dating Committee; Bureau of Economic Analysis, 
U.S. Department of Commerce; includes 2010Q4A data and NABE forecast revisions though 2011Q4
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Federal Reserve real GDP forecasts from minutes of Federal Reserve real GDP forecasts from minutes of 
the January 2011 FOMC meetingthe January 2011 FOMC meeting

Source: Federal Reserve Board minutes of the Federal Open Market Committee meeting January 25-26, 2011 
(http://www.federalreserve.gov/monetarypolicy/files/fomcminutes20110126.pdf) 
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PolicyPolicy--making canmaking can’’t get more transparent than that:t get more transparent than that:
forecasts of the Federal Reserve Board and systemforecasts of the Federal Reserve Board and system

Source: Federal Reserve Board minutes of the Federal Open Market Committee meeting January 25-26, 2011 
(http://www.federalreserve.gov/monetarypolicy/files/fomcminutes20110126.pdf) 
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Duration of the Great Recession:  long(Duration of the Great Recession:  long(--ishish))

Source: NBER (http://www.nber.org/cycles/cyclesmain.html); statistics by TZE 

months, or as noted Mean Median Max
s.d./mean 

(%) skew n

1857-1927 20.5 18 65 73.5 2.163 19
1928-1982 13.8 11 43 92.5 2.373 11
1983-2010 11.3 8 18 72.2 0.707 3

Great Recession 18 (2008-2009 )

Duration of U.S. (NBER) economic contractions
months from NBER peaks to troughs

*

*

* The National Bureau of Economic Research dates the last U.S. business cycle as having reached a peak in 
economic activity in December 2007 and a trough in June 2009.  The previous trough was November 2011.  The 
previous peak was March 2001.
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Duration of economic expansions:  lengtheningDuration of economic expansions:  lengthening

Source: NBER (http://www.nber.org/cycles/cyclesmain.html); statistics by TZE 

months, or as noted Mean Median Max
s.d./mean 

(%) skew n

1857-1927 25.5 22.0 46 86.2 0.589 19
1928-1982 46.2 39.0 106 84.4 0.964 11
1983-2010 95.0 92.0 120 96.8 0.229 3

20-teens expansion (2010-2018 )

Duration of economic recoveries + expansions
from NBER troughs to peaks
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Recession started Recession started before cbefore consumption tanked onsumption tanked 
(post(post--Lehman):  Lehman):  ““recessionrecession”” waswas a rise in savinga rise in saving
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The FOMC characterization  (January 26, 2011)The FOMC characterization  (January 26, 2011)

Economic recovery continuing but progress “disappointingly slow”

Growth in consumer spending constrained by:
High unemployment
(U.S. 9.0%; HI 6.4%)
Modest income growth
(U.S. 2010Q4:  3.2%)
Lower housing wealth
(except on Oahu)
Tight credit (no duh)

Nonresidential investment
is still weak

Housing sector continues
to be depressed 
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Problem:  Lehman BrothersProblem:  Lehman Brothers’’ collapse caused a collapse collapse caused a collapse 
of the M1 money multiplier (of the M1 money multiplier (mm) (bi) (bi--weekly data)weekly data)

Source:  Federal Reserve Bank of St. Louis (http://research.stlouisfed.org/fred2/series/MULT) 
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Challenge now:  unwind monetary policy interventionsChallenge now:  unwind monetary policy interventions

At the zero bound, another form of monetary policy stimulus required

Quantitative easing offset catastrophic drop in the money multiplier
[Great Depression lesson:  “don’t do what we did” when banks fail]

Credit crunch as banks continue to hold $1 trillion in excess reserves

Now, restore credit—raise money multiplier:  drain off excess reserves

Long-term interest rates front-running return to normalcy (circa 4.5%)
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Nominal and real U.S. Treasury yields now are Nominal and real U.S. Treasury yields now are 
responding to responding to anticipationanticipation of Fed of Fed ““exit strategyexit strategy””

Nominal Treasury yield curveNominal Treasury yield curve
Real (TIPS) yield curveReal (TIPS) yield curve

Source:  Federal Reserve Board (H.15 constant maturity yields); calculations by TZE through February 11, 2011
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Outcome: implied LR inflation expectations rising Outcome: implied LR inflation expectations rising 
(possibly just the unobserved inflation risk premium)(possibly just the unobserved inflation risk premium)
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Dot.comDot.com recession ended (2001.11), recession ended (2001.11), ““transparenttransparent”” removal removal 
of accommodation began (2004.06), result:  convergenceof accommodation began (2004.06), result:  convergence
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Mortgage rates, riskMortgage rates, risk--free yield and spreads:free yield and spreads:
the New Normal (4.5% 7the New Normal (4.5% 7--yr Tyr T--Note, 5.25% FRM)Note, 5.25% FRM)

Sources: Federal Reserve Board, Federal Reserve Bank of St. Louis; calculation by TZ Economics
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A higher real GDP growth rate, 
higher inflation will require a 

return to higher Fed funds rates

Target Fed Funds as  f [inflation gap, output (growth) gap]:  
r* = [4.5 + (0.5)(p - p*) + (0.5)(y - y*)]   (naïve version of rule)

r = Fed Funds rate
p = increase in the core PCE deflator [p* =1.7 (target)]
y = real GDP growth rate [y* = potential GDP growth]
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New monetary policy dilemma:  chasing bubbles?New monetary policy dilemma:  chasing bubbles?

2007-08 crisis:  contagion amplified asset price declines, overshooting;  
generated a “fire-sale” externality aggravated by lack of liquidity 

Large, interdependent, systemically-important institutions translate 
idiosyncratic into economy-wide risk:  requires “macroprudential
supervision”

Now:  tendency towards Taylor rule violation—return to monetary 
neutrality during economic expansion comes too little, too late

Monetary policy cannot deflate a specific asset pricing bubbles (e.g. 
commodities), attempt risks “false positives”—like Samuelson’s 
aphorism:  “stock market predicted 9 of the last 5 recessions”
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Asset price overshooting (to the down side)Asset price overshooting (to the down side)

1980s version:  Rudiger Dornbush “exchange rate overshooting:”
Currency instantaneously must depreciate beyond new long-run equilibrium to 
reward investors with higher expected return from subsequent appreciation

2000s version:  Darrell Duffie “slow-moving capital:”
“At any point in time, asset [price] shocks must be absorbed on short notice by a 
limited set of investors.  The risk aversion or limited capital of the currently 
available investors leads them to require a price concession to absorb 
the…shock.  They plan to ‘lay off’ the associated risk over time as other investors 
become available.  As a result the initial price impact is followed by a price 
reversal.”

⇒ Investors “rationally inattentive”

Rudiger Dornbush, Open Economy Macroeconomics (1980) Basic Books; Darrell Duffie, “Asset Price Dynamics with 
Slow-Moving Capital,” Journal of Finance vol. 65 No. 4 (August 2010)
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IntraIntra--day S&P 500 May 6, 2010 day S&P 500 May 6, 2010 ““Flash CrashFlash Crash””

Source:  http://www.marketoracle.co.uk/images/2010/Jun/flash-crash-4-2.jpg

−8.5%
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October 1987 stock market crashOctober 1987 stock market crash——six trading dayssix trading days

Source:  http://upload.wikimedia.org/wikipedia/en/d/de/S%26P_500_index_around_the_time_of_the_crash.png
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Median singleMedian single--family home prices, Oahu and Maui, family home prices, Oahu and Maui, 
and S&P Case and S&P Case ShillerShiller home price indexeshome price indexes
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Macroeconomic outlookMacroeconomic outlook

U.S. real GDP growth rate likely to average around ≥3%, no inflation 

Fears of backsliding misplaced—remember last year: 
“double-dip?” (pffff)
“Greece is the word?” (FAIL)

What is the New Normal for the term structure of interest rates?

QE2 slated to end in June 2011—what comes next?

Taylor Rule says “don’t wait too long to raise the overnight rate target”

Asset price overshooting is the norm, not the exception

Event risk has probability 1, with stochastic intensity arrival times—
translation:  you know “it” is going to happen, you just don’t know what, when 
or how hard (the next hurricane, tsunami, terror attack, pandemic; deal with it)
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Appendix 2:  background on quantitative easingAppendix 2:  background on quantitative easing
QE0 (1930s FAIL), QE1 (2008Q4) and QE2 (2010Q4)QE0 (1930s FAIL), QE1 (2008Q4) and QE2 (2010Q4)
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Great Depression lesson:  if the money multiplier (Great Depression lesson:  if the money multiplier (mm) ) 
declines, the monetary base (declines, the monetary base (MBMB) must rise to offset) must rise to offset

 MBmM ⋅=  money stock 

 CERRRMB ++=  monetary base 

 
cer

cm
++

+
=

1
 money multiplier 

 
=c currency/deposit ratio (C/D) 
=e excess reserves/deposit ratio (ER/D) 
=r required reserves/deposit ratio (RR/D) 

 

Source: Frederic Mishkin, The Economics of Money, Banking, and Financial Markets 9th ed. (2010) Prentice-Hall
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MishkinMishkin’’ss Figure 2 (Ch. 14):  increases in the ratios of Figure 2 (Ch. 14):  increases in the ratios of 
currency/deposits and excess reserves/depositscurrency/deposits and excess reserves/deposits

Source: Frederic Mishkin, The Economics of Money, Banking, and Financial Markets 9th ed. (2010) Prentice-Hall

Mishkin’s sources: Federal Reserve Bulletin; Milton Friedman and Anna Jacobson Schwartz, A Monetary 
History of the United States, 1867–1960 (Princeton, NJ: Princeton University Press, 
1963), p. 333.

Between 1929 and 1933 increases in 
currency/deposit (c) and excess 
reserve/deposit (e) ratio 
reduced the money 
multiplier (m)
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MishkinMishkin’’ss Figure 3 (Ch. 14):  parameter shifts reduced Figure 3 (Ch. 14):  parameter shifts reduced 
the money multiplier (the money multiplier (mm) and money stock () and money stock (M1M1))

Mishkin’s sources: Federal Reserve Bulletin; Milton Friedman and Anna Jacobson Schwartz, A Monetary 
History of the United States, 1867–1960 (Princeton, NJ: Princeton University Press, 
1963), p. 333.

Source: Frederic Mishkin, The Economics of Money, Banking, and Financial Markets 9th ed. (2010) Prentice-Hall

Despite some growth in the monetary base (MB), 
the implied collapse of the money multiplier (m) 

produced a 25% drop in the M1 money
stock—the largest on record and the

proximate cause of the
Great Depression
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Great Depression lesson:  monetary base must be Great Depression lesson:  monetary base must be moremore
aggressively expanded, given shrinking bank reservesaggressively expanded, given shrinking bank reserves
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Quantitative easing:  decrease money multiplier (Quantitative easing:  decrease money multiplier (mm) ) 
requires compensatory rise in monetary base (requires compensatory rise in monetary base (MBMB))

• The lesson learned from the 1930s:  don’t let bank failures and 
extinguished bank deposits cause the money stock to implode

• A “run” on banks in 2007-08:  failure to roll overnight repos, asset-backed 
commercial paper; money market mutual fund withdrawals (etc.), 
aggravated by fire sales externalities from falling asset values

• Securitization undermined as primary U.S. lending conduit (70% of credit) 
and until rehabilitated leaves us with bank lending as the only channel

• Post-Lehman flight to safe haven of (insured) bank deposits swelled banks’
excess reserves without a corresponding rise in bank lending:  the multiple 
deposit-creation process was truncated by banks’ “risk aversion”

• Money stock    M = M = mm⋅⋅MBMB so if mm falls, MBMB must rise to offset 

(after Lehman failed, mm fell by almost half from 1.6 to around 0.9!) 
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Fed accommodated publicFed accommodated public’’s higher s higher ““liquidity preferenceliquidity preference”” as as 
perceptions of risk increased, but flight to the safe haven of perceptions of risk increased, but flight to the safe haven of 

bank deposits was bank deposits was notnot deployed in bank lendingdeployed in bank lending
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Appendix 3. mortgage lending and toxicityAppendix 3. mortgage lending and toxicity
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Appendix 4:  aspects of Hawaii economic recovery Appendix 4:  aspects of Hawaii economic recovery 

Sluggish employment growth is structural:  market power of managerial 
class, “disposable workers,” unions’ demise:  acceleration in 2012

Real estate investment recovery continues:  trough was 2009Q2

Home sales volumes overshot, found the New Normal; valuations—
stable on Oahu—finding bottom on Neighbor Islands

Real asset price dynamics in 20-teens should mimic past cycles

Private construction commitments have been rising for more than a 
year; the recent trough was not as low as in the 1990s or 1980s

Tourism has almost completed its speedy (2010) volume recovery: it’s 
about demand and supply—seats (lift) and rooms

Public infrastructure investment:  absent—until now?
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Summarizing tourism the Great Recession Summarizing tourism the Great Recession 
and not so great recovery, 2008and not so great recovery, 2008--20102010

The Great Recession ended in second quarter 2009; the economic 
recovery ended in fourth quarter 2010; the economic expansion of the 
20-teens began in first quarter 2011
Virtually all of the recession in tourism occurred between March and 
September 2008 (Aloha Airlines through Lehman Brothers); virtually all 
of the recovery in tourism occurred between March and September 2010
The pattern of arrivals loss and subsequent arrivals retrieval masks a 
more complicated underlying interaction between travel supply (aviation 
fuel cost; lift) and travel demand (procyclical consumption; prices of 
travel complements like room rates)—both supply and demand matter, 
but former was and is a constraint on the latter*
The expansion of the 20-teens is, statistically-speaking, more likely to 
extend through the decade than not, but exogenous event risk—
geopolitical, meteorological, biological, seismic—remains pertinent 
(whether illustrated with REVPAR or something else, like arrivals)

*In particular:  better marketing did not “cause” the 2010 tourism recovery, and especially not the television revival of 
Hawaii Five-O, which began to air after the tourism recovery already had taken place
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Real estateReal estate
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Oahu months of inventory remaining:  no glutOahu months of inventory remaining:  no glut
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Sources:  County Building Departments; Bank of Hawaii; U.S. Bureau of the Census; Hawaii DBEDT; TZE
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Valuation dynamicsValuation dynamics
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SeasonallySeasonally--adjusted Oahu existing home prices:adjusted Oahu existing home prices:
notable pattern of resilience, wealth notable pattern of resilience, wealth preservationpreservation
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S&P Case S&P Case ShillerShiller indexes for Phoenix, Las Vegasindexes for Phoenix, Las Vegas

Source: Standard & Poor’s (http://www.standardandpoors.com/indices/sp-case-shiller-home-price-
indices/en/us/?indexId=spusa-cashpidff--p-us----) 
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Median singleMedian single--family home prices, Oahu and Maui, family home prices, Oahu and Maui, 
and S&P Case and S&P Case ShillerShiller home price indexeshome price indexes
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LongerLonger--term home price considerationsterm home price considerations
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Oahu singleOahu single--family home price distribution 2009family home price distribution 2009
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EarlyEarly--2000s Oahu home price distribution:2000s Oahu home price distribution:
existing home sales prices skewed, existing home sales prices skewed, leptokurtoticleptokurtotic
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Median SF pricing cycling around logMedian SF pricing cycling around log--linear trend:  linear trend:  
California/Hawaii price cycles are not all bubblesCalifornia/Hawaii price cycles are not all bubbles

50

100

200

400

800

75 80 85 90 95 00 05 10

Maui
Kauai
Orange Co., CA
Oahu

4.9% (Oahu)4.9% (Oahu)

Source: National Association of Realtors, Honolulu Board of Realtors, Realtors Association of Maui, Hawaii Information 
Service (Kauai); all calculations and seasonal adjustment by TZE

Th
ou

sa
nd

 d
ol

la
rs

, s
.a

. (
lo

g 
sc

al
e)

*Long-term log-linear trend

ln (POahu) =4.7456 +0.0120(t)
(0.0558) (0.0006)

(where t = quarters, 1983.1-2010.1)



86

Slide copyright 2011 TZ Economics

200

400

800

80 85 90 95 00 05 10

Hawaii statewide existing SF home mean sales pricesHawaii statewide existing SF home mean sales prices
Q

ua
rte

rly
, t

ho
us

an
d 

do
lla

rs
, s

.a
., 

(lo
g 

sc
al

e)

Source: Prudential Locations, UHERO

NBER recessions shaded 5.1% (All isle)5.1% (All isle)

*Long-term log-linear trend

ln (Pstatewide) = 4.9181 + 0.0125(t)
(0.0476) (0.0006)

(where t = quarters, 1983.1-2010.2)



87

Slide copyright 2011 TZ Economics

200

400

800

60 70 80 90 2000

Adjusted for inflation:  assetAdjusted for inflation:  asset--pricing bubbles?pricing bubbles?
or gardenor garden--variety valuation cycles?variety valuation cycles?

ln(Pt
H) = 5.3701 + 0.0235t  +  ut

(32.3522) (5.0935)

ut = 0.7917ut-1 + εt
(9.4051)

Source:  TZ Economics; deflation using the Honolulu and U.S. All-City CPI-U; thousand 2007 dollars, log scales

1984-2008 annual 
appreciation:  ≤ 2.1%

120

160

200

240

280

65 70 75 80 85 90 95 00 05 10

1963-2009 annualized 
appreciation:  ≥ 1.3%

Mean Oahu real existing SF home prices Median U.S. real new SF home prices



88

Slide copyright 2011 TZ Economics

Capital formation in Hawaii:  constructionCapital formation in Hawaii:  construction
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through October 2010; seasonal adjustment, trend/cycle extract using Hodrick-Prescott filter by TZE
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Source: County building departments, Bank of Hawaii, Hawaii DBEDT, U.S. Census Bureau (deflator); monthly 
through October 2010; seasonal adjustment, trend/cycle extract using Hodrick-Prescott filter by TZE

M
on

th
ly

 in
 m

illi
on

 2
00

9$
, s

.a
., 

(lo
g 

sc
al

e)

NBER recession shaded
“The Great Recession”



92

Slide copyright 2011 TZ Economics

Real value of Hawaii privateReal value of Hawaii private
nonresidential building permitsnonresidential building permits

40

80

160

320

04 05 06 07 08 09 10 11

DBEDT
Cycle/trend

Source: County building departments, Bank of Hawaii, Hawaii DBEDT, U.S. Census Bureau (deflator); monthly 
through October 2010; seasonal adjustment, trend/cycle extract using Hodrick-Prescott filter by TZE
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Metro area office vacancy ratesMetro area office vacancy rates
P

ercent of capacity

Sources: Federal Reserve Bank of San Francisco (http://www.frbsf.org/publications/economics/et/index.pdf) based 
on CBRE Econometric Advisors

Honolulu has the lowest Honolulu has the lowest 
office vacancy rates in office vacancy rates in 
the 12the 12thth Federal Reserve Federal Reserve 
District, suggesting that District, suggesting that 
it is the least out of it is the least out of 
balancebalance
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Despite HawaiiDespite Hawaii’’s credit crunch total private building s credit crunch total private building 
commitments should continue risingcommitments should continue rising

Source: County building departments, Hawaii DBEDT, monthly through October 2010; seasonal adjustment, 
trend/cycle extract by TZE
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Real value of total private building permits:Real value of total private building permits:
three major cyclical waves since the 1960sthree major cyclical waves since the 1960s
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Source: County building departments, Hawaii DBEDT, monthly through October 2010; seasonal adjustment, 
trend/cycle extract by TZE
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No turn yet in construction spending data:  Hawaii No turn yet in construction spending data:  Hawaii 
taxable contracting taxable contracting receiptsreceipts through midthrough mid--year 2010year 2010
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Source: Hawaii DBEDT, U.S. Bureau of the Census; seasonal adjustment using Census X-12 ARIMA, cycle/trend using 
Hodrick-Prescott filter, both by TZE
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Construction math:  Construction math:  ““dydy ⇒⇒ dd22kk”” (the accelerator)(the accelerator)
forecast forecast includesincludes TheTrainTheTrain, State, State’’s s ““billion dollarsbillion dollars””

(Forecast from 2009)

Work stoppages

Source:  Bureau of Economic Analysis, Hawaii Department of Taxation; deflation, seasonal adjustment, trend 
estimation and construction H-P filter trend (cycle) extraction, and January 2009 forecast by TZ Economics
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Elements of a construction cycle forecastElements of a construction cycle forecast
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Extracting the cycles:  government constructionExtracting the cycles:  government construction
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Extracting the cycles:  nonresidential constructionExtracting the cycles:  nonresidential construction
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Extracting the cycles:  residential constructionExtracting the cycles:  residential construction
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Extracting the cycles:  spending and jobsExtracting the cycles:  spending and jobs

Real contracting receipts Construction payroll employment
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