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Home-buyers, Housing and the
M acroeconomy

Karl E Case, John M Quigley and Robert J Shiller?

Abstract

We present the results of a new survey of US home-buyers in 2002. The most
important finding is that the survey suggests that home-buyers expectations are
substantially affected by recent experience. Even after along boom that has taken
pricesto very high levels, home-buyerstypically have expectations that priceswill
show double-digit annual price growth over the next 10 years, apparently with
only amodest level of risk. We conjecture that these characteristics of individuals
expectations may contribute to the substantial swings that are observed in housing
prices. Changesin housing wealth, especially if they are perceived aslong-lasting,
may have substantial macroeconomic effects through private consumption. In the
second part of the paper, we examinethelink between increasesin housing wealth,
financial wealth, and consumer spending. We rely upon a panel of 14 countries
observed annually for various periods during the past 25 years and a panel of US
statesobserved quarterly duringthe 1980sand 1990s. Wefind astatistical ly significant
and rather large effect of housing wealth upon household consumption.

1. Introduction

Since 1995 housing prices in virtually every metropolitan area in the US have
been rising faster than incomes and faster than other prices. Despite the fact that
the economy was in recession during the first three quarters of 2001 and despite
the loss of nearly 3 million jobs, the price of single-family homes, the volume of
existing home sales and the number of housing startsin the US have remained at
near-record levels. There can be no doubt that the housing market and spending
related to housing sales have kept the US economy growing and has prevented a
‘double dip’ recession since 2001.

However, the historical record provides reasons for concern over the substantial
price growth that has occurred in recent years. During the 1980s, spectacular home-
priceboomsin Californiaand theNortheast hel ped stimul atetheunderlying economy
on theway up, but they ultimately encountered a substantial drop in demand in the
late 1980s and contributed significantly to severe regional recessions in the early

1. Prepared for the Reserve Bank of Australia conference on Asset Prices and Monetary Policy,
Sydney, 18-19 August 2003. Karl E Caseisthe Katherine Coman and A Barton Hepburn Professor
of Economicsat Wellesley college. John M Quigley isthel Donald Terner Distinguished Professor,
and Professor of Economics, at the University of California, Berkeley. Robert J Shiller is the
Stanley B Resor Professor of Economicsat Yale University and Researcher, NBER. This paper has
benefited from the assistance of Victoria Borrego, Tanguy Brachet, George Korniotis, Sonya Lai,
Maryna Marynchenko and Semida Munteanu.
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1990s. Indeed, in the current episode, the housing market is also beginning to show
signs of cooling. Inventories and vacancy rates arerising, and volume numbers are
showing signs of apotential turnaround. The popular pressisfull of speculation that
the housing bubbleisabout to burst. Barrons, Money Magazine and The Economist
have al run recent feature stories about the potential for a crash in home prices.

This pattern of strength in housing prices amid weakness in equity prices has
also been seen in many other countries. These developments have sparked further
interest in understanding the effect of different components of household wealth,
not merely stock market or financial wealth, upon consumption levels. Indeed,
there is every reason to expect that changes in housing wealth exert effects upon
household behaviour that are similar in nature (if not in size) to those hypothesised
for the stock market, especially given that institutional innovations (such as second
mortgages in the form of secured lines of credit) have made it as simple to extract
cash from housing equity asitisto sell sharesor borrow on margin.? However, there
has been virtually no comparative research on thisissue, which suggestsit may be
worthwhile to test whether the tendency to consume out of stock market wealth is
different from the tendency to consume out of housing wealth.

This paper addresses two major issues. First, we explore the dynamics of home
prices between 1982 and 2003. We begin by reviewing our own work on the cycles
of the late 1980sin which we found substantial evidence of inertiaand speculative
behaviour. We then analyse state-level data on home prices and incomes over a
period of 71 quarters. Finally, wewill present theresults of asurvey of home-buyers
in 2002. The survey replicates one donein 1988 in four metropolitan areas: Orange
County (Cadlifornia), San Francisco, Boston and Milwaukee. The goal is to shed
light on the nature of the recent boom, the extent of speculative behaviour on the
part of home-buyers and the potentia for a near-term collapse. The results from
this section suggest that household attitudes and behaviour might have speculative
elements that contribute to the price dynamics in the housing market and thereby
have important effects on the macroeconomy.

The second part of the paper provides empirical evidence on the relationship
between house and stock prices and private consumption. We rely on two bodies
of data: a panel of annual observations on 14 countries, measuring aggregate
consumption, the capitalisation of stock market wealth, and aggregate housing
wealth; and an analogous panel of quarterly observations on US states, estimating
consumption, stock ownership, and aggregate housing wealth. These data exploit
variationsinthegeographical distribution of stock market and housing market wealth
among the US states and the substantial variations in the timing and intensity of
economic activity acrossdevel oped countries. Our time-series cross-section method

2. Indeed, inaspeechtotheMortgage BankersA ssociation, Federal Reserve ChairmanAlan Greenspan
has ruminated: * One might expect that asignificant portion of the unencumbered cash received by
[house] sellers and refinancers was used to purchase goods and services ... However, in models of
consumer spending, we have not been able to find much incremental explanatory power of such
extraction. Perhapsthisisbecause sellers’ extraction [of homeequity] issufficiently correlated with
other variablesinthemodel, such asstock-market wealth, that themodel hasdifficulty disentangling
these influences’ (Greenspan 1999).
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is eclectic; we present analysesin levels, first differences, and in error-correction-
model (ECM) forms, and with alternative assumptions about error terms and fixed
effects.

Section 2 below discusses the results of our survey of home-buyer attitudes
and behaviour, along with some empirical analysis of house pricesin different US
states. Section 3 provides a brief theoretical motivation for the distinction between
housing and financial wealth and areview of the limited evidence on the effects of
housing wealth on consumption and savings behaviour. Section 4 describesthe data
sources, imputations, and the computations used to create the two panels. Section 5
presents our statistical results. Section 6 isabrief conclusion.

2. A Comparison of the Current and Previous
US Housing Booms

2.1 The 1980s booms

Housing prices began rising rapidly in Boston in 1984. In 1985 alone house
pricesin the Boston metropolitan area went up 39 per cent. In Case (1986), repeat
salesindiceswere constructed to measure the extent of the boom in constant quality
home prices. In addition, a structural supply and demand model, which explained
house price movements over 10 years and across 10 cities, failed to explain what
was going on in Boston. The model predicted that income growth, employment
growth, interest rates, construction costsand other fundamental sshoul d have pushed
Boston prices up by about 15 per cent. Instead, they went up over 140 per cent
before topping out in 1988. The paper ends with the conjecture that the boom was
at least in part a bubble.

Case and Shiller (1987) described price changes by constructing a set of repeat
sa esindicesfromlargedatabasesof transactionsinAtlanta, Chicago, Dallasand San
Francisco. These indices were used in Case and Shiller (1989) to provide evidence
of positive serial correlation in real house prices. In fact, the paper showed that a
change in price observed over one year tends to be followed by a change in the
same direction the following year between 25 per cent and 50 per cent aslarge. The
paper finds evidence of inertiain excess returns as well.

Case and Shiller (1988) present the results of a survey of a sample of around
2 000 households that bought homesin May 1988 in four markets: Orange County
(Cdifornia), San Francisco, Boston, and Milwaukee. Thefour citieswere chosento
represent hot (California), cold (Boston) and steady (Milwaukee) markets. Thesurvey
wasinspired by an articleon pageoneof the June 1, 1988 Wall Street Journal, which
described the current ‘frenzy in California’s big single family home market’. The
results provide strong evidence that buyersareinfluenced by an investment motive,
that they havestrong expectati onsabout future pricechangesin their housing markets,
and that they perceive little risk. Responses to a number of questions revealed that
emotion playsasignificant rolein house purchase decisions. |n addition, there was
no agreement among buyers about the causes of recent house price movements.
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One additional finding in Case and Shiller (1988) lends support to an important
stylised fact about the US housing market that has not been well documented in
theliterature, which isthat house prices are sticky downward. That is, when excess
supply occurs, prices do not immediately fall to clear the market. Rather, sellers
have reservation prices below which they tend not to sell.

Finally, Case and Shiller (1990) use time-series cross-section regressions to test
for the forecastability of prices and excess returns using a number of independent
variables. The paper findsthat theratio of construction coststo price, changesinthe
adult population, and increases in real per capitaincome are all positively related
to house prices and excess returns. The results add weight to the argument that the
market for single-family homes s inefficient.

2.2 House pricesand income 1985-2002

One question that seems never to have been explored in the literature is the
stability of the relationship between income and house prices over time and space.
If that relationship is stable, then clearly fundamentals explain house prices. This
section looksat therel ationship between house price and per capitapersonal income
by state quarterly from 1985:Q1 to 2002:Q3. In all (50 states and the District of
Columbiaand 71 quarters) the data contain 3 621 observations.

Our datafor home priceswere constructed from repeat salespriceindicesapplied
tothe2000 Censusmedianval uesby state. Case-Shiller weighted repeat salesindices
(seeCaseand Shiller (1987, 1989)) constructed by Fiserv Case Shiller Weiss, Inc. are
availablefor 16 states and were used where available. For other states we use state-
level repeat valueindices produced by Fannie Mae and Freddie Mac.® The baseline
figures for state level mean home prices are based on owner estimates in the 2000
Census. The panel on home prices was constructed as follows for each state:

Pit _ Pi1999:1| it @

where

Pit = adjusted median home valuein state i at timet,

P;**** = mean value of owner-occupied homesin state i in 1999:Q1, and

Iit = weighted repeat sales price index for state i, 1999:Q1 = 1.

Our datafor per capitapersona income are based on datafor personal income by
state from the Bureau of Economic Analysis. It isaconsistent time series produced
on atimely schedule. However, population figures by state are not easy to obtain
quarterly andthemost carefully constructed seriesthat wecoul d find was put together
by Economy.com, formerly Regional Financial Associates.

3.  WhiletheOfficeof Federal Housing EnterpriseOversight (OFHEO) usesasimilar index construction
methodology (the weighted repeat sales measure of Case and Shiller (1987), their indices are in
part based on appraisals rather than exclusively on arms-length transactions. Case-Shiller indices
use controls, to the extent possible, for changesin property characteristics, and it can be shown that
they pick up turnsin price direction earlier and more accurately than do the OFHEO indices.
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Table 1 presents the ratio of house price to per capitaincome for the eight most
volatile states and the seven least volatile states. The least volatile states exhibit
remarkable stability and very low ratios. Wisconsin, for example, a state that we
will explore at some length later, has aratio that remains between 2.1 and 2.4 for
the entire 18 years. A simple regression of house price on per capita income in
Wisconsin generates an R?of 0.99.

On the other hand, the eight most volatile states exhibit equally remarkable
instability. Connecticut, for example, has aratio that varies between 4.5 and 7.8,
and we find that income only explains 45 per cent of the variation in house price.
Table 2 shows the variation for al 50 states and the District of Columbia (DC).
Glancing down the table reveals that 43 of the 51 observations have a standard
deviation at or below 0.41, while only those eight described in Table 1 are above
0.41. These calculations reveal that states seem to fall into one of two categories.
For the vast majority of states, prices seem to move very much in line with income.
But in New England, New York, New Jersey, California and Hawaii, prices seem
to be significantly more volatile.

Table 1: Ratio of House Priceto Per Capita Personal Income
1985:Q1-2002:Q3, most and least volatile states

State Min Max Stddev  2002:Q3 Quiarter R?@
of peak
Hawaii 7.8 125 1.30 101 1992:Q3 0.83
Connecticut 45 7.8 1.10 54 1988:Q1 0.45
New Hampshire 4.0 6.6 0.84 5.3 1987:Q2 0.49
California 6.0 8.6 0.80 8.3 1989:Q4 0.78
Rhode Island 4.6 7.1 0.75 6.1 1988:Q1 0.65
M assachusetts 4.3 6.6 0.71 5.9 1987:Q3 0.70
New Jersey 45 6.8 0.67 5.6 1987:Q3 0.73
New York 3.8 5.6 0.51 4.9 1987:Q3 0.77
Nebraska 18 21 0.09 19 1985:Q2 0.96
Wisconsin 21 24 0.08 24 2002:Q3 0.99
Illinois 2.6 29 0.08 29 2002:Q3 0.98
Kentucky 21 24 0.07 2.2 1985:.Q1 0.99
Indiana 2.0 2.3 0.06 21 1986:Q4 0.99
lowa 17 19 0.06 18 2002:Q3 0.98
Ohio 2.3 25 0.04 25 2002:Q3 0.99

(8 R?from aregression of Ln(house price) on Ln(per capital income), 71 observations.
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Table 2: Ratio of House Priceto Per Capita Personal Income (continued next page)
1985:Q1-2002:Q3

State Median Min Max Std dev Mean
Hawaii 9.79 7.83 12.50 134 10.03
Connecticut 541 447 7.84 1.06 5.67
New Hampshire 4.68 3.98 6.63 0.84 4.94
Cadlifornia 6.76 5.96 8.57 0.80 7.07
Rhode Island 5.49 4.58 7.12 0.75 5.62
M assachusetts 4.97 434 6.60 0.72 5.20
New Jersey 5.25 4.48 6.77 0.68 534
New York 4.54 3.83 5.60 0.52 4.55
Texas 2.48 2.20 3.59 0.41 2.61
Maine 3.98 3.44 4.77 0.40 3.98
DC 361 3.10 4.52 0.37 3.66
Vermont 411 3.64 4.85 0.37 4.19
Louisiana 2.56 242 3.53 0.33 2.70
Alaska 3.26 248 4.07 0.33 3.29
Oregon 2.25 1.49 2.69 0.32 2.23
Utah 2.87 2.29 321 0.31 281
M ississippi 2.28 221 3.15 0.29 243
Maryland 4.01 3.62 4.69 0.29 4.05
Oklahoma 2.13 2.05 3.04 0.28 2.25
Washington 3.12 2.28 3.36 0.26 3.00
Delaware 3.62 333 414 0.26 3.69
Colorado 2.60 2.19 3.18 0.25 2.57
Virginia 3.47 3.04 3.87 0.24 3.44
Georgia 2.76 2.58 3.25 0.23 2.83
Arizona 3.53 3.38 4.17 0.22 3.63
North Dakota 2.24 2.05 2.98 0.22 2.32
Arkansas 222 2.13 2.84 0.22 2.33
Montana 2.55 2.02 271 0.22 2.44
Florida 3.04 2.80 351 0.21 3.08
Missouri 2.32 1.18 271 0.21 2.38
Pennsylvania 2.70 243 314 0.21 2.73
Wyoming 212 1.82 2.65 0.21 2.15
New Mexico 3.38 3.12 3.85 0.20 3.40

Tennessee 2.35 2.23 2.80 0.19 2.43
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Table 2: Ratio of House Priceto Per Capita Personal | ncome (continued)
1985:Q1-2002:Q3

State Median Min Max Std dev Mean
Nevada 3.56 3.32 3.97 0.18 3.59
Alabama 2.38 231 2.84 0.17 247
Michigan 1.93 1.69 2.37 0.17 1.98
Minnesota 2.40 2.27 2.92 0.16 247
North Carolina 2.60 2.50 2.98 0.16 2.67
Idaho 2.58 2.27 291 0.15 2.58
West Virginia 2.32 222 2.79 0.15 2.38
South Carolina 2.69 2.57 3.06 0.15 274
Kansas 197 1.84 2.30 0.14 2.02
South Dakota 1.87 1.73 2.20 0.11 1.89
Nebraska 1.88 1.76 212 0.09 1.89
Illinois 2.74 2.57 2.87 0.08 2.73
Wisconsin 2.26 2.12 244 0.08 2.25
Kentucky 221 211 241 0.08 2.23
lowa 1.78 1.68 1.92 0.06 1.79
Indiana 212 2.03 2.25 0.06 2.13
Ohio 2.34 2.27 2.46 0.04 2.34

Plots of the ratio of price to per capita income for the states of California,
Massachusetts and Wisconsin (Figure 1) show clearly that the pattern of variation
is anything but arandom walk in California and Massachusetts. In these states the
pattern is long inertial upswings followed by long inertial downturns followed by
another rise that has lasted several years. In Wisconsin, the ratio is much smaller
and remarkably stable.
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Figure 1: Ratio of House Pricesto Per Capita Personal Income
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2.3 Home-buyer behaviour: 1988 and 2002

These patterns are a backdrop for our survey results. Earlier we described the
results of asurvey of home-buyersdonein 1988 in four metropolitan areas: Orange
County (California), San Francisco, Boston and Milwaukee. We turn now to some
new results, from areplication of that survey done for home-buyersin mid 2002.

Our 2002 survey was sent to 2 000 persons who bought homes between March
and August of 2002. A random sample of 500 sales was drawn from each of four
counties: Orange County, California; Alameda County (San Francisco), California;
Middlesex County (Boston), Massachusetts, and Milwaukee County, Wisconsin.
Just under 700 surveyswere returned completed and usabl e thistime; the response
rate was somewhat higher for the 1988 survey. Response rates for each county are
given in Table 3.The questionnaire was 10-pages long and included questionson a
number of topics. The focus was on the home-buyers’ expectations and behaviour.
During the first cycle of surveys, we had two markets booming (the California
counties), onemarket at itspeak and showing excesssupply (Boston) and onedrifting
market (Milwaukee). Thistimewe got all four markets at recent highs, but with the
economy in recession or slowly coming out of recession. In addition, thistime the
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Table 3: Samples and Response Rates

City/ Sample Returns Responserate
Metropolitan tabulated Per cent
area

1988 2002 1988 2002 1988 2002
Orange County 500 500 241 143 48.2 28.6
San Francisco 530 500 199 164 375 32.8
Boston 500 500 200 203 40.0 40.6
Milwaukee 500 500 246 187 49.2 37.4
All regions 2030 2000 886 697 439 34.9

Fed had lowered interest ratesto historic lows at thetime these buyerswere signing
purchase and sale agreements. In 1988, interest rates were on therise.

Table 4 describes the sample. A substantial majority of buyers were buying a
primary residence, and only asmall minority were buying to rent. First-time buyers
were a mgjority of the sample in Milwaukee. The lowest percentage of first-time
buyers was in Orange County. We were surprised to see that more than 90 per cent
of respondents to the 2002 survey in all four markets were buying single-family
houses, whereas this proportion was a significantly smaller portion in the 1988
survey. We have no explanation as yet for this.

Although the timing of their cycles has not been identical, Orange County,
San Francisco and Boston have experienced two boom cycles and a bust over the
last 20 years. Table 5 describes the timing and the extent of these cycles which are
also shownin Figure 2. The first boomsin Californiawere similar in Los Angeles
and San Francisco. Both metropolitan areas peaked in the second quarter of 1990
after a 125 per cent run-up which began slowly, gradually accelerating into 1988
and then slowing as it approached the peak. The first boom in Boston was similar

Table 4: General Description of Respondents Home Purchases
Per cent of responses

Orange County San Francisco Boston Milwaukee

Description 1988 2002 1988 2002 1988 2002 1988 2002

Single-family home 70.0 95.2 559 964 397 975 711 916
First-time purchase 358 317 362 460 515 416 569 531

Bought to livein as 884 956 727 933 920 971 882 900
aprimary residence

Bought to rent 3.7 2.8 121 3.0 3.0 0.9 41 5.3
to others
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Table 5: Housing Price Cycles

LosAngeles  San Francisco Boston Milwaukee
1982—peak +128% +126% +143% -
Peak quarter 1990:Q2 1990:Q2 1988:Q3
Peak to trough —29% —14% -16% -
Trough quarter 1996:Q1 1993:Q1 1991:Q1
Trough to peak +94% +129% +126% -
Peak quarter 2003:Q1 2002:Q3 2003:Q1
1982:Q1-2003:Q1 +214% +325% +419% +213%
Average, annual rate 5.6% 7.1% 8.2% 5.6%

Source: Fiserv Case Shiller Weiss, Inc., repeat sales indexes

Figure 2: HomePrice Indices
March quarter 1990 =100
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but it accelerated earlier and actually peaked in the third quarter of 1988 after a
143 per centincrease. The bust that followed was most severeand long-lived in Los
Angeles, which dropped 29 per cent from the peak to a trough in the first quarter
of 1996. San Francisco only dropped 14 per cent and began rising again in thefirst
quarter of 1993, three years earlier. Boston was on the mend even two years earlier
thanthat. All three metropolitan areashave seen aprolonged boom period ever since,
although San Francisco has shown some volatility since mid 2002. Home prices
during this boom rose 129 per cent in San Francisco, 94 per cent in Los Angeles
and 126 per cent in Boston. At the time that respondents to the second survey were
buying their homes, prices were still rising in all four metropolitan areas.

The price index for Milwaukee could not be more different. It shows a very
steady climb at arate of 5.6 per cent annually, essentially the same rate of growth
as per capitaincome. Interestingly, over the entire cycle, Milwaukee did about as
well as LosAngeles, but not as well as Boston. Over the entire cycle, house prices
in Boston increased more than five-fold, while pricesin San Francisco quadrupled
and pricesin both Milwaukee and Los Angeles tripled.

Table 6 looks at the latest boom cycle in a bit more detail. Using the state data
described above, the table makes two points. First, in al three states, home price

Table 6: House Price, Income and Payments
1995:Q1-2002:Q3

California Massachusetts ~ Wisconsin

House price 1995:Q1 158 954 121 091 50 557
House price 2002:Q3 276 695 231994 73071
Total change +74% +92% +45%
Annual rate 7.7% 9.1% 5.1%
Personal income/pop 1995:Q1 24044 27224 22203
Personal income/pop 2002:Q3 33362 39 605 30138
Total change +39% +45% +35%
Annual rate 4.5% 5.1% 4.1%
House price/income 1995:Q1 6.61 4.45 2.28
House price/income 2002:Q3 8.29 5.86 242
Annual mortgage payment 1995:Q1 12145 9253 3862
Annual mortgage payment 2002:Q3 15908 13338 4201
Payment/income 1995:Q1®@ 0.51 0.34 0.17
Payment/income 2002: Q3@ 0.47 0.34 0.14

€) Annua mortgage payment assumes 80% LTV, 30-year fixed rate; February 1995: 8.8%,
August 2002: 6.0% (sourced from Fannie Maeg).

Sources:. State personal income — US Department of Commerce, Bureau of Economic Analysis; state
population — Regional Financia Associates (Economy.com); house price — 1989 median,
US Census adjusted using Case Shiller Weiss or blended repeat sales price index




160 Karl E Case, John M Quigley and Robert J Shiller

increases outpaced income growth. Note that the price increases were not as great
as in the metropolitan area data because the indices were for the entire state. All
three states had increases in their ratios of home price to income, but the changes
were dramatically larger in the boom-bust states. Second, we note that the decline
in interest rates this cycle from 8.8 per cent (30-year fixed) in 1995 to 6 per cent
at the time the sample was drawn kept the monthly payment required to buy the
median home from rising. It actually fell in Californiaand Wisconsin.

2.4 Attitudesto housing as an investment

Table 7 presents the responses to questions about housing as an investment. For
thevast majority of buyers, investment was‘ amajor consideration’ orthey atleast‘in
part’ thought of it asaninvestment. | nterestingly, aslightly smaller percentagein 2002
cited investment as afactor on the coasts than was the case in 1988. In Milwaukee
and San Francisco it was amajor consideration for amajority of buyers.

Similarly, only a small percentage of buyers thought that housing involved a
great deal of risk in al cities, although the figure was not surprisingly highest in
San Francisco in 2002. By and large there was more perception of risk on the coasts
in 2002 than in 1988, but less perception of risk in Milwaukee. In al four counties,
people were less likely to be buying a home ‘strictly for investment purposes’ in
2002. The decline was particularly sharp for California.

Table 8 presents the responses to three questions that we did not ask in 1988.
There hasbeen alot of discussion about people shifting their assetstoward housing
because the stock market has done so poorly since 2000. However, a falling stock
market could have a negative wealth effect on home-buying decisions. Note that
the survey was completed well before the stock market rally of 2003.

The responses here present mixed evidence. In all four counties people believe
that housingisindeed abetter long-terminvestment than the stock market. However,
the vast majority of peopleinall four counties said that the performance of the stock
market ‘had no effect on my decision to buy my house'. Between a quarter and a
third found the stock market’s performance ‘ encouraged’ them to buy ahomewhile
only asmall proportion found it discouraging.
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Table 8: Real Estate vs Stock Market 2002
Per cent responses

Question Orange San Boston  Milwaukee
County  Francisco

‘Do you agree with the following (N=145) (N=162) (N=204) (N=185)
statement: “Real estate is the best

investment for long-term holders, who

can just buy and hold through the ups

and downs of the market”?

‘Strongly agree’ 53.7 50.6 36.7 313
‘Somewhat agre€’ 33.1 395 485 459
‘Neutral’ 10.3 6.7 9.3 11.3
‘Somewhat disagree’ 27 24 4.9 9.1
‘Strongly disagree’ 0.0 0.6 04 21
‘Do you agree with the following (N=145) (N=162) (N=203) (N=187)

statement: “The stock market isthe
best investment for long-term holders,
who can just buy and hold through the
ups and downs of the market”?

‘Strongly agre€’ 8.2 8.0 14.7 149
‘Somewhat agree’ 324 38.2 443 33.6
‘Neutral’ 324 217 17.7 25.6
‘Somewhat disagree’ 20.0 16.0 152 20.3
‘Strongly disagree’ 6.8 9.8 7.8 53

‘The experience with the stock market (N=143) (N=161) (N=202) (N=186)
in the past few years:’

‘Much encouraged me to buy my 139 155 14.3 9.1
house.’

‘ Somewhat encouraged me to buy 111 16.7 13.8 139
my house.’

‘Had no effect on my decision to 74.1 64.5 70.7 74.7
buy my house.’

‘ Somewhat discouraged me from 0.0 24 0.9 21
buying my house.’

‘Much discouraged me from buying 0.6 0.6 0.0 0.0

my house.’
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2.5 Rational expectations?

Table9 getstothemeat of theissue of theroleof price expectationsinthedecision
to buy. Although virtually all Californiansin 1988 knew that prices were going to
rise in the next few years and were right, a mere 90 per cent thought so in 2002.
The number who expected pricesto rise jumped in Milwaukee to 95 per cent. After
21 yearsof steady increase, they arelearning. Whilethe number of respondentswho
thought prices were headed up in Boston dropped, it remains at 83 per cent.

Home-buyers are very optimistic about the future of home prices. In fact, when
asked about the average rate of increase per year over the next 10 years, in Orange
County they replied 13.1 per cent (14.3 per centin 1988); in San Francisco they were
even more optimistic at 15.7 per cent (14.8 per cent in 1988); in Boston the answer
was 14.6 per cent (8.7 per cent in 1988); and in Milwaukee it was 11.7 per cent
(7.3 per centin 1988). It isimportant to note, however, that the standard errorswere
much larger in 2002. In all four cities, expectations about house prices are not quite
as optimistic about the next year as they are about the next 10 years. Nonethel ess,
buyers expect healthy increases also at this shorter horizon.

Asin 1988, home-buyers expectations about the future are backward-looking.
The degree of their short-term optimism depends on their perceptions of what
is happening now. Very few outside of Boston and Milwaukee in 1988 believed
priceswerefalling at thetimethey bought. The pattern of belief about the present is
consistent with their expectationsfor the next year, but their longer-run expectations
were not.

Whilefewer respondentsin 2002 say that it isagood timeto buy ahouse because
prices may berising in the future, at least two-thirds of respondents agree with the
statement in all four cities. In addition, the number who admit to being influenced
by ‘excitement’ is down on the coasts but up to more than a third in Milwaukee.
Finally, housing prices remain a frequent topic of conversation for many, the vast
majority report at least sometimes discussing them.

2.6 Theoriesabout recent events

Table10and anopen-ended questionweredesignedto probepeopl € sinterpretations
of price movements and possible triggers that changed their opinions. It is critical
to distinguish between mob psychology, excessive optimism and a situation in
which a solid reason to expect price increases exists. Since most have expressed a
strong investment motive, one would assume significant knowledge of underlying
market fundamentals. The efficient market hypothesis assumes that asset buyers
makerational decisionsbased on all availableinformation and based on aconsistent
model of underlying market forces.

There is mixed evidence in the results. First of al, Californians correctly think
that alot of people want to live there. Demand pressure isafactor in California. In
Boston, the demographicsare simply poor, yet 77.8 per cent of buyersin 2002 point
totheideathat peoplewant to livethere. Both Boston and Californiaresidents point
to ashortage of availableland, and zoning hasindeed been abig issue on the coasts.
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Demographics and ashortage of land have never been problemsin Milwaukee, and
buyers correctly perceive this.

At thetime of thefirst survey, interest rates were flat to up, but they were having
little effect on the market. Nonetheless, respondents to the open-ended question
mentioned interest rates more than any other factor in explaining home prices. In
2002, interest rates were again mentioned most frequently in all four counties, but
thistime interest rates really were having an effect. Interest ratesfell sharply inthe
months leading up to our survey, and they had a dramatic effect on affordability.

In 2002 over 85 per cent of respondents in each county say they have a theory
of recent trends based on fundamentals, and fewer than 15 per cent point to the
psychology of home-buyers. Only in Boston in 1988 did more than 20 per cent
directly point to psychology. Having said that, a significant majority point to panic
buying everywhereexceptin Milwaukee. Theseresultsare consistent with evidence
in Pound and Shiller (1987) about institutional investorsin corporate stocks, most
of whom thought stock prices were driven by fundamentals even when particular
stocks boomed and had very high PE ratios.

Whileit seemsthat home-buyersarereasonably well informed and perhaps better
informedin 2002 thanthey werein 1988, one getstheimpression fromtheresponses
that backward-looking price extrapolationisplaying amajor rolein driving buyers
expectations of future price increases.

2.7 Excessdemand and upward rigidity in asking prices

In boom cities, newspaper articles feature stories of homes that sold well above
asking price. It was the article in the Wall Street Journal that referred to ‘frenzy
in California’s big single family home market’ that inspired our original survey.
In fact, this seems to be a fairly common occurrence in boom cities. An amazing
45 per cent of respondents report selling at above asking pricesin San Francisco in
2002 (Table 11), well after thesharp declinein employment followingtheNASDAQ
collapse which began in 2000. Sellersreport that about 20 per cent of properties sell
for more than the asking price in Orange County and this figure was only slightly
smaller in Milwaukee, which had no boom.

Many of those who sold felt that they could have gotten more al so thought that if
they had charged 5 or 10 per cent more, the property would have sold just asquickly.
Thiswas the sense of over 20 per cent of sellersin al markets, up substantialy in
2002 except in Orange County where it stayed the same.

An amazing number of respondents, in fact a majority in San Francisco and
Boston in 2002, a near majority in Milwaukee and 26 per cent in Orange County
thought that charging more would be unfair. However, the number who reported
that their house was not intrinsically worth more than they were asking dropped in
the latest survey compared to 1988.
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2.8 Downward rigidity and excess supply

Animportant question on which the survey sheds somelight iswhat happensina
bust?How do sellersrespondtorisinginventoriesandincreasingtimeonthemarket?
Itisfirstimportant to point out that the housing market is not atraditionally-defined
auction market. Prices do not fall to clear the market quickly as one observes in
most asset markets. Selling ahome requires agreement between buyers and sellers.
It is a stylised fact about the housing market that ‘bid-ask’ spreads widen when
demand drops, and the number of transactions falls sharply. This must mean that
sellersresist cutting prices.

The survey does indeed support the fact that buyers lower their asking prices
only as a last resort. A mgjority in al counties and in both years of the survey
argued that the best strategy in aslow market isto ‘hold up until you get what you
want’ (Table 12). In fact, only a small minority of respondents reported that they
would have ‘lowered the pricetill | found abuyer’. In addition, from 78.8 per cent
in San Francisco in 1988 to 93 per cent in post-boom Boston reported having
reservation prices.

Thereis clear evidence that such resistance prevents house prices from falling
at the onset of a down period and that if the underlying fundamentals come back
quickly enough, it can prevent a bubble from ‘bursting’. Instead, the danger
when demand drops in housing markets is that the volume of sales may drop
precipitously. The fallout would include: lower consumption from a reduction in
the equity withdrawal that frequently accompanies housing changes, a reduction
in the consumer expenditures that are associated with changing housing; reduced
fee income to financial institutions; and a reduction in the flexibility of the labour
market. These and other related effects could do more damage to the US economy
today than a modest declinein prices.
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3. Differential Wealth Effects from Housing and
Equities: Theories and Evidence

The results of the sample survey discussed above suggest that households may
be subject to various behavioural biases (e.g., irrational expectations about future
price growth that are excessively affected by recent trends) that may contribute to
the large swings in house prices that are apparent in the data. The question then
arises as to whether these swings in house prices also have significant effects on
aggregate activity via their impacts on household wealth. Ultimately, however,
thisis an empirical question. Accordingly, the remainder of the paper assesses the
extent to which movements in house prices have wealth effects on consumption,
and whether these wealth effects are quantitatively different to effects arising from
swingsin equity prices.

A simpleformulation of thelife cyclesavingshypothesi ssuggeststhat consumers
will distribute increases in anticipated wealth over time and that the marginal
propensity to consume out of all wealth, whether from stocks, real estate, or any
other source, should be the same small number, something just over thereal interest
rate. Clearly, such aproportionate effect must exist in thelong run. However, there
areanumber of concerns about theidentification of the short-run effects of changes
in wealth on household spending.

There are, in fact, many reasons why consumption may be differently affected
by the forminwhich wealthisheld. First, increasesin measured wealth of different
kindsmay beviewed by households astemporary or uncertain. Second, househol ds
may have a bequest motive which is strengthened by tax laws that favour holding
appreciated assets until death. Third, households may view the accumulation of
some kinds of wealth as an end in and of itself. Fourth, households may not find it
easy to measure their wealth, and may not even know what it is from timeto time.
The unrealised capital gains held by householdsin asset markets may betransitory,
but they can be measured with far more precisionin thick marketswith many active
traders. Fifth, people may segregate different kinds of wealth into separate ‘ mental
accounts’, which are then framed quite differently. The psychology of framing may
dictate that certain assets are more appropriate to usefor current expenditureswhile
others are earmarked for long-term savings (Shefrin and Thaler 1988).

Each of theseconcernssuggestsadi stinction between theimpact of housingwealth
and stock market wealth on consumption. The extent to which people view their
currently-measured wealth as temporary or uncertain may differ between the two
forms of wealth. People may have quite different motives about bequeathing their
stock portfolios and bequeathing their homesteads to heirs. The emotional impact
of accumulating stock market wealth may be quite different from that of real estate
wealth, particularly owner-occupied housing. People are, perhaps, lessaware of the
short-run changesin real estate wealth since they do not receive regular updates on
its value. Stock market wealth can be tracked daily in the newspaper.

Differential impactsof variousformsof wealth on consumptionhaveal ready been
demonstrated in aquasi-experimental setting. For example, increasesin unexpected
wealthintheform of lottery winningslead tolarge effectson short-run consumption.
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Responsesto surveysabout the uses put to different formsof wealthimply strikingly
different ‘wealth effects’. By analogy, it is entirely reasonable to expect that there
should be a different impact of real estate and housing wealth, as compared with
stock market wealth, on consumption.

Exogenous changes in housing wealth could a so have an impact different from
lottery winnings or stock market windfalls by affecting the consumption behaviour
of rentersor younger cohorts of consumers. An exogenousincreasein house values
and housing wealth means that these latter groups of households must save more
today to become home-ownerstomorrow. In principle, some or al of theincreased
consumption madeby current ownerscould be offset by increased savingsof renters
who aspire to become home-owners (see Sheiner (1995)).

Theempirical importance of housing wealth for consumption hasnot beenwidely
explored. An early study by Elliott (1980) relied upon aggregate data on consumer
spending, financial wealth, and non-financial wealth, finding that variationsin the
latter had no effect upon consumption. Elliott’s analysis suggested that ‘ houses,
automobiles, furniture, and appliancesmay betreated moreaspart of theenvironment
by householdsthan as a part of realisable purchasing power’ (p 528). These results
were challenged by Peek (1983) and by Bhatia (1987) who questioned the methods
used to estimate real non-financial wealth. More recently, Case (1992) reported
evidence of a substantial consumption effect during the real estate price boom in
the late 1980s using aggregate data for New England.

Using dataon individual households from the Panel Study of Income Dynamics
(PSID), Skinner (1989) found a small but significant effect of housing wealth
upon consumption. Sheiner (1995) explored the possibility noted above that home
price increases may actually increase the savings of renters who then face higher
downpayment requirements to purchase houses. Her statistical results, however,
were quite inconclusive.

A more suggestive relationship was reported by Yoshikawa and Ohtake (1989)
who found that savings rates for Japanese renter households planning to purchase
homeswas higher with higher land prices, but that the incidence of household plans
to purchase housing was sufficiently lower with higher land prices, so that the net
effect of higher prices was to increase consumption by renters as well as owners.

Analogousresultswerefound for rentersin Canadaby Engelhardt (1994); higher
housing prices substantially reduced the probability that renter households saved
for adownpayment. A C$4 000 increase in house prices decreased the probability
of saving by 1 percentage point, and led to a reduction in accumulated assets of
C$1 200.

From surveysof UShome-buyersassembled by amajor titleand trust company, it
wasestimated that transfersfromfamily membersprovided downpayment assi stance
for 20 per cent of first-time home-buyers, accounting, on averagefor half of thefirst
payment (Engelhardt and Mayer 1998). Transfers from others reduced household
savings by 3040 cents per US dollar (see also Engelhardt and Mayer (1994)).
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Thusit appearsthat higher housing pricesreduce, rather thanincrease, thesavings
of renters. Moreover, to the extent that higher housing pricesincrease the resources
(leveraged at amost four to one) available for intra-familial transfers, this further
reduces the savings of those renters who expect to become home-owners.

Engelhardt (1996) aso provided a direct test of the link between house price
appreciation and the consumption of current home-owners, also using the PSID. He
estimated that the marginal propensity to consumeout of real capital gainsinowner-
occupied housing is about 0.03, but this arose from an asymmetry in behavioural
response. Households experiencing real gains did not change their savings and
consumption behaviour appreciably, while those experiencing capital losses did
reduce their consumption behaviour.

Much of thelimited evidence on the behavioural responseto changesin housing
wealth has arisen from consideration of the‘ savings puzzle' . During thelate 1990s,
personal savings as measured in the National Income and Product Accounts fell
sharply, to about zero in 2000. But it was shown that if unrealised capital gainsin
housing were included in both the income and savings of the household sector (as
suggested by theoriginal Haig-Simonscriteria), thenthe aggregate personal savings
rates computed were much higher (Gale and Sabel haus 1999).

Similarly, Hoynes and M cFadden (1997) used micro (PSID) datato investigate
thecorrel ation betweenindividual savingsratesand ratesof capital gainsinhousing.
Consistent with the perspective of Thaler (1990), the authors found little evidence
that households were changing their savings in non-housing assets in response to
expectations about capital gainsin owner-occupied housing.

The only other study of the ‘wealth effect’” which has disaggregated housing
and stock market components of wealth is an analysis of the Retirement History
Survey by Levin (1998). Levin found essentially no effect of housing wealth on
consumption.

All of these micro studies of consumer behaviour rely upon owners' estimates of
housing values. Evidence does suggest that the bias in owners' estimates is small
(see below), but these estimates typically have high sampling variances (Kain and
Quigley 1972; Goodman and Ittner 1992). This leaves much ambiguity in the
interpretation of statistical results.

4. Datafor Wealth and Consumption

Weaddressthelinkagebetween stock market wealth, housingwesdl th, and household
consumption using two distinct bodies of panel data that have been assembled in
parallel for this purpose. The datasets have different strengths and weaknesses,
which generally complement each other for the study of these relationships.

The first dataset consists of a panel of quarterly data constructed for US states
from 1982 through 1999. Thispanel exploitsthefact that thedistribution of increases
in housing values has been anything but uniform across regions in the US, and
the increases in stock market wealth have been quite unequally distributed across
househol dsgeographically. Thispanel offersthe advantagethat data definitionsand
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institutionsareuniformacrossgeographical units. Inaddition, thesamplesizeislarge.
One disadvantage of this dataset arises because one key variable must be imputed
to the various states on the basis of other data measured at the state level. Another
disadvantage of these dataisthat the US stock market has trended upwards during
the entire sample period, and the period may have been unusual (Shiller 2000).

Thesecondbody of dataconsistsof apanel of annual observationson 14 devel oped
countriesfor variousyears during the period of 1975-1999. Thisdataset reliesupon
consumption measuresderived from national incomeaccounts, not our imputations,
but we suspect that housing prices and housing wealth in this panel are measured
less accurately. In addition, the sample of countries with consistent datais small.
Finally, there are substantial institutional differencesamong countries, for example,
variationsin the taxation of wealth and capital gainsand in institutional constraints
affecting borrowing and saving.

Both datasets contain substantial time series and cross-sectional variation in
cyclical activity and exhibit substantial variation in consumption and wealth
accumulation.

41 USstatedata

We estimate stock market wealth, housing market wealth and consumption for
each US state, quarterly, for the period 1982—1999.

Estimates of aggregate financial wealth were obtained annually from the Federal
ReserveFlow of Funds(FOF) accountsand compared to theaggregate capitalisation
of the three major US stock markets. From the FOF accounts, we computed the
sum of corporate equities held by the household sector, pension fund reserves, and
mutual funds. The FOF series hasrisen in nominal terms from under US$2 trillion
in 1982 to US$18 trillion in 1999. It is worth noting that more than half of the
gross increase between 1982 and 1999 occurred during the 4 years between 1995
and 1999. The total nominal increase for the 13 years between 1982 and 1995 was
US$7.5 trillion; the total nominal increase during the 4 years between 1995 and
1999 was an astonishing US$8.4 trillion. Nearly al variation in the FOF aggregate
arisesfromvariationinthecapitalisation of thestock market. Todistributehousehold
financial assets geographicaly, we exploit the correlation between holdings of
mutual funds and other financial assets. We obtained mutual fund holdings by
state from the Investment Company Institute (ICI). The ICl data are available for
the years 1986, 1987, 1989, 1991 and 1993. We assumed that for 1982:Q1 through
1986:Q4, the distribution was the same as it was in 1986; similarly we assumed
that the 1993 distribution held for the period 1993-1999. We further assumed that
direct household holdings of stocks and pension fund reserves were distributed in
thesamegeographical patternasmutual funds. Theseareclearly strong assumptions,
but there are no alternative data.

Estimates of housing market wealth were constructed from repeat sales price
indices similar to those described in Section 2, from Fiserv Case Shiller Weiss, Inc.
where available, and otherwise from indices produced by Fannie Mae and Freddie
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Mac. One differenceisthat the dataused here are based on the base val ues reported
in the 1990 Census of Population and Housing by state.

Equation(2) indicateshow the panel on aggregate housing wealthwasconstructed
for each state

V,=RN,I,P, 2

i it it it io

where

V, = aggregate value of owner-occupied housing in state i in quarter t,
R, = home-ownership ratein state i in quarter t,

N, = number of householdsin statei in quarter t,

| = weighted repeat sales price index, Fiserv Case Shiller Weiss, Inc.

it

or OFHEQ, for statei in quarter t (1., = 1, for 1990:Q1), and
P., = mean home price for state i in the base year, 1990.

The total number of households N as well as the home-ownership rates R were
obtained from the Current Population Survey conducted by the US Census Bureau
annually and interpolated for quarterly intervals. Aggregate wealth variesasaresult
of price appreciation of the existing stock as well as additions to the number of
owner-occupied dwellings.

Asnotedabove, thebaselinefiguresfor statelevel meanhomepricesP, arederived
from estimates of house values reported in the 1990 Census. Several studies have
attempted to measure the bias in owner estimates of house values. The estimates
range from —2 per cent (Follain and Malpezzi 1981; Kain and Quigley 1972) to
+6 per cent (Goodman and Ittner 1992). However, Goodman and Ittner point out
that for many purposes, owners’ estimates may indeed be the appropriate measures
of housing wealth; household consumption and savings behaviour is likely to be
based upon perceived home value.

The aggregate nominal value of the owner-occupied stock in the US grew from
US$2.8 trillion in 1982 to US$7.2 trillion in 1999. Figure 3 reports the evolution
of real per capita owner-occupied housing wealth during the period 1982—-1999.
There is considerable variation in the course of housing wealth across states. For
the states illustrated, the levels vary by 300 per cent, and the timing of changes
varies substantially.

Unfortunately, there are no measures of consumption spending by households
recorded at the state level. However apanel of retail sales has been constructed by
Regional Financial Associates (RFA; now Economy.com). Retail sales account for
roughly half of total consumer expenditures.* The RFA estimates were constructed
from county level salestax data, the Census of Retail Trade published by the US
CensusBureau, and the Census Bureau’ smonthly national retail salesestimates. For
stateswith no retail salestax or where datawereinsufficient to support imputations,
RFA based its estimates on the historical relationship between retail salesand retail

4. 1n1997, for example, grossdomestic product wasUS$8.08trillion, househol d consumption spending
was US$5.49 trillion, and retail sales amounted to US$2.63 trillion.
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Figure 3: Evolution of Real Per Capita Owner-occupied
Housing Wealth in Selected US States
Constant 1990:Q1 dollars
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employment. Data on retail employment by state are available from the Bureau of
L abor Stati stics. Regression estimatesrel ating sal esto empl oyment werebenchmarked
tothe Censusof Retail Trade available at five-year intervals. Estimatesfor all states
were within 5 per cent of the benchmarks.

Retail salescan be expected to differ systematically from consumption spending
for several reasons. Clearly, instateswithrel atively largetourist industries, recorded
retail sales per resident are high. Nevada, for example, with 26 per cent of its
labour force employed in tourism, recorded per capita retail sales of US$3 022 in
1997:Q1, third-highest among the 50 states. In addition, states with low or no
sales tax can be expected to have high retail sales per resident. For example,
New Hampshire with no salestax, recorded per capitaretail sales of US$3 200 in
1997:Q1, highest among the 50 states. Most states, however, were more tightly
clustered around the mean of US$2 385in 1997:Q1.

While there are systematic differences between retail sales and consumption, to
the extent that the differences are state-specific, this can be accounted for directly in
multivariate statistical analysis. Dataonretail sales, house values, and stock market
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valuation, by state and quarter, were expressed per capita in real terms using the
Current Population Survey and the GDP deflator.

4.2 International data

It was possible to obtain roughly comparable data for a panel of 14 developed
countries during the period 1975-1996.% In an analogous manner, we estimate
stock market wealth, housing market wealth, and consumption for each country
for each year.

Estimates of aggregate stock market wealth for each country were obtained from
the Global Financial Database, which reports domestic stock market capitalisation
annually for each country. To the extent that the fraction of the stock market wealth
owned domestically variesamong countries, thiscan beaccounted forinthestatistical
analysisreported below by permitting fixed effectsto vary across countries. We can
introduce country-specific time trends to control for variations over timein home-
country investment bias, by country.

Estimatesof housing market wealthwereconstructedinamanner parallel tothose
used for the panel of US states which are summarised in Equation (2). Indices of
annual housing prices |, were obtained from the Bank of International Settlements
(B1S), which consolidated housing prices reported for some 15 industrialised
countries (see Kennedy and Andersen (1994) or Englund and lonnides (1997)).
The BIS series for the US was quite short, so the national OFHEO-Freddie Mac
series described earlier is used for the US.

Consistent data on housing prices for a benchmark year, P, , were not available
for the panel of countries. Thismeansthat regression estimateswithout fixed effects
for each country (which control for country-specific benchmarks) are meaningful
only under very restrictive assumptions.

Dataon the number of owner-occupied housing unitswere obtained from various
issuesof the Annual Bulletin of Housing and Building Satisticsfor Europeand North
America published by the United Nations. The seri esdescribing the owner-occupied
housing stock was not complete for some yearsin all the countries. More complete
dataexisted for the total housing stock of each country. Where missing, the owner-
occupied housing stock was estimated from the total housing stock reported for that
year and the ratio of the owner-occupied housing stock to thetotal housing stock for
an adjacent year. Missing data points were estimated by linear interpolation.®

5. Thecountriesinclude: Belgium (1978-1996), Canada(1978-1993), Denmark (1978-1996), Finland
(1978-1996), France (1982-1996), Germany (1991-1995), Ireland (1982-1987, 1994-1995),
Netherlands (1978-1996), Norway (1980-1996), Spain (1975-1996), Sweden (1975-1996),
Switzerland (1991-1996), the UK (1978-1996), and the US (1975-1997).

6. In addition, we are grateful for unpublished estimates of the stock of owner-occupied housing
supplied by Taltavull de La Paz (2001) for Spain and the value of owner-occupied housing by
Barot and Yang (2002) for Sweden.
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Figure 4: Evolution of Real Per Capita Owner-occupied Housing
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the data could not be normalised to 1990.

Switzerland isnot included as datafor housing wealth exist only for 19911996, and therefore

Figure 4 reports the evolution of housing market wealth in the 14 countries
relative to its aggregate value in 1990. The variations over time in housing market
wealth are striking.

Consumption data were collected from the International Financial Statistics

database. ‘Household Consumption Expenditure including Nonprofit-Institution-
Serving Households' is used for the European Union countries that rely upon the
European System of Accounts (ESA1995). ‘ Private Consumption’ is used for other
countries, according to the Systemof National Accounts (SNA93). Dataon aggregate
consumption, housing values and stock market valuations, by country and year,
were expressed per capitain real termsusing UN popul ation dataand the consumer
price index.
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5. Resultsfrom Estimating Wealth Effectson
Consumption

Tables13through 16 report variouseconometric specificationsof therel ationship.
All include fixed effects, i.e. a set of dummy variables for each country and state.
Model |1 for each specification also includes state- and country-specific timetrends.
Model 111 includes year-specific fixed effects as well as fixed effects for countries
and states. For the panel of states, Model 111 aso includes seasonal fixed effects,
i.e., onefor each quarter. In each of the four tables, the first three columns present
regressionresultsfor thepanel of countries(228 observationson 14 countries), while
the next three columns report the results for the panel of states (3 498 observations
on 50 states and the District of Columbia).” Table 13 presents basic ordinary least

Table 13: Consumption Models Estimated Using Ordinary L east Squares
Dependent variable: consumption per capita

Country data State data
I 1] I I 1] 11
Income 0.660  0.349 0287 0567 0.705  0.559
(9.69) (5.63) (3.27) (3195 (2856) (22.84)
Stock market wealth 0019 0.002 -0.010 0.056 0028 0.063

(2.05) (0.25) (-0.87) (14.19) (5.86) (10.53)

Housing market wedlth 0131 0110 0166 0084 0047 0086
(533) (7.35) (6.90) (1156) (6.97) (1157)

Country/state-specific No Yes No No Yes No
time trends

Year/quarter fixed effects ~ No No Yes No No Yes
R? 09991 0.9998 0.9993 0.9241 0.9587 0.9305
t-ratio 4664 7.090 6987 3919 2408 2541
p-valuefor H, 0.000 0000 0.000 0.000 0016 0011
p-valuefor H, 1.000 1.000 1.000 1.000 0.992  0.994

Notes: Theeguations all contain country/state fixed effects.

All variablesareinreal per capitaterms(deflated by GDPdefl ator) and measured inlogarithms;
t-ratios are shown in parentheses. The country data are annual observations for 1975-1999.
The state data are quarterly observations for 1982—1999.

H, isatest of the hypothesis that the coefficient on housing market wealth is equal to that of
stock market wealth.

H, is atest of the hypothesis that the coefficient on housing market wealth exceeds that of
stock market wealth.

7. The state panel is not quite balanced. The series includes quarterly observations from 1982:Q1
through 1999:Q4 for all states but Arizona. The time series for Arizona beginsin 1987:Q1.
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squaresrel ati onshi psbetween per capitaconsumption, income, and thetwo measures
of wealth. Asthetableindicates, in the simplest formulation, the estimated effect of
housing market wealth on consumption is significant and large. In the international
comparison, the elasticity ranges from 0.11 to 0.17. In the cross-state comparison,
the estimated el asticity isbetween 0.05 and 0.09. | n contrast, the estimated effects of
financial wealth upon consumption are smaller. In the simplest model, the estimate
fromthecountry panel is0.02. Intheother two regressions, the estimated coefficient
isinsignificantly different fromzero, perhapsreflectingthemorerestricted ownership
of non-financial wealthinWestern European countries. I nthecross-statecomparisons,
the estimated effect of financial wealth is highly significant, but its magnitude is
about 60 per cent as large as the estimated effect of housing wealth.

The table aso reports the t-ratio for the hypothesis that the difference between
the coefficient estimates measuring housing and financial market effects is zero.
A formal test of the hypothesis that the coefficient on housing market wealth is
equal to that of stock market wealth (against the alternative hypothesisthat the two
coefficientsdiffer) ispresented, aswell asatest of the hypothesisthat the coefficient
on housing market wealth exceeds the coefficient on financial wealth. The evidence
suggests that housing market wealth has a more important effect on consumption
than does financial wealth.

Table 14 reports the results when the effects of first order seria correlation are
also estimated.? The estimated serial correlation coefficientishighly significant and
large in magnitude. The coefficients of housing market wealth change only alittle.
For the panel of countries, the estimated elasticity rangesfrom 0.11 to 0.14; for the
panel of states, the estimate ranges from 0.04 to 0.06. In five of the six regressions
reported, the hypothesis that the effects of housing market wealth are larger than
those of financial wealth is accepted by awide margin.

Table 15 presents results with all variables expressed as first differences.
In this formulation, the coefficient on housing market wealth is significant in
all specifications, while the coefficient of financial wealth is essentially zero.
Consumption changes are highly dependent on changes in income and housing
wealth, but not stock market wealth.

Unit root tests suggest that, although we can accept stationarity for most of the
series, non-stationarity may be a problem for some series.® Therefore, Table 16
presentsthemodel infirst differencesincludingthelagged (log) ratio of consumption
toincome. Thisistheerror-correction model (ECM) often employed inthe presence
of unit roots. The model represents a co-integrated relation between consumption
and income, where income includes income from the stock market and housing.

8. These modelsrely on sequential estimation using the Prais-Winsten estimator.

9. Augmented Dickey-Fuller tests, both with and without an intercept and a trend, can reject a unit
root for most of the series, but not all. Thisfinding is consistent with tests for acommon unit root
(Maddalaand Wu 1999) which can reject the presence of acommon unit root for al four variables
(and both datasets), suggesting that at least one of the seriesis stationary.
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Table 14: Consumption Modelswith Serially Correlated Errors Estimated
Using Generalised L east Squares
Dependent variable: consumption per capita

Country data State data
I 1] 11 I 1 11
Income 0.679  0.309 0388 0647 0432 0.336
(12.30) (4.84) (5.07) (40.20) (18.16) (13.99)
Stock market wealth 0.007 -0.004 -0.003 0.042  0.007 0.026

(116) (-0.69) (-0.33) (11.87) (153) (4.87)

Housing market wealth 0.108 0.115 0.136 0.039 0.054 0.062
(462) (652 (5920 (414 (625  (6.96)

Serial correlation 0854 0564 0817 0878 0784  0.866
coefficient (23.77)  (9.57) (19.49) (107.43) (73.55) (101.44)
Country/state-specific No Yes No No Yes No
time trends

Year/quarter fixed effects ~ No No Yes No No Yes
R? 0.9998 0.9999 0.9998 0.9839 0.9855 0.9863
t-ratio 4282 6525 5987 0311 4543  3.425
p-valuefor H, 0.000 0000 0.000 0756 0.000 0.001
p-value for H, 1.000 1.000 1.000 0378 1000  1.000

Notes. SeeTable 13.

Notethat thelagged ratio of consumptiontoincome hasacoefficient that isnegative
and significant in al regressions for both panels. Thus, transitory shocks, arising
from changesin other variablesin the model or the error termin the regression, will
have an immediate effect on consumption but will eventually be offset unless the
shocks are ultimately confirmed by income changes. Again, the results support the
highly significant immediate effect of housing market wealth upon consumption;
the effect is especially large relative to that of financial wealth.'%

10. Our datameasure financia and housing values at the end of each period, rather than their averages
throughout each period. Therefore, we estimated each of the 24 regressions reported in Tables 13
through 16 using one- and two-period leads and lags in the measures of housing and financial
assets. The character of these results is consistent with those reported in the text: measures of
housing wealth were significant; measures of financial wealth were sometimes insignificant; and
the magnitude of the coefficient on housing wealth exceeded that of financial wealth. Theseresults
arerobust.
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Table 15: Consumption Modelsin First Differences Estimated Using
Ordinary Least Squares
Dependent variable: consumption per capita

Country data State data

Income 0266 0239 0254 0332 0325 0274
(4.06) (349 (334) (1412) (1373) (1115)

Stock market wealth 0008 -0010 -0007 0001 0002 0.003
(-1.37) (-167) (-097) (023) (0.36) (0.50)

Housing market wealth 0128 0147 0141 0034 0030 0.038
(6.21) (656) (6.37) (358) (311) (3.94)

Country/state-specific No Yes No No Yes No
time trends

Year/quarter fixed effects ~ No No Yes No No Yes
Regression R? 0.3943 04346 04807 0.0729 0.0813 0.1458
Durbin-Watson 1.718 1.847 1.705 2424 2.445 2484
t-ratio 6.341 6725 6518 2876 2437  3.097
p-valuefor H, 0.000 0.000 0.000 0.004 0015 0.002
p-valuefor H; 1.000 1.000 1000 0998 0.993  0.999

Notes. SeeTable 13.
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Table 16: Error Correction Consumption Models
Dependent variable: change in consumption per capita

Country data State data
I 1 I I 0 11

Change in income 0.283 0.297 0.274 0.350 0.388 0.304

(433 (477) (3.64) (1492) (16.61) (1257)
Change in stock -0.003 0.001 -0.004 -0.009 -0.009 -0.003
market wealth (-059) (0.26) (-0.58) (-2.02) (-2.06) (-0.51)
Change in housing 0.097 0.100 0.107 0.044  0.047 0.054
market wealth (425 (436) (435 (433 (460) (523
Lagged changein 0.131 0.117 0.150 -0.182 -0.149 -0.227
consumption (217) (201 (232) (-10.75) (-8.75) (-13.44)
Lagged ratio of -0.077 -0333 -0.071 -0049 -0.151 -0.051
consumption to (-2.65) (-7.04) (-2.45) (-6.87) (-14.00) (-6.77)
income
Country/state-specific No Yes No No Yes No
time trends
Year/quarter fixed effects ~ No No Yes No No Yes
R? 0.4248 0.5634 05044 0.1301 0.1787 0.2169
Durbin-Watson 1.858 1.897 1.898 2.028 2.009 2.055
t-ratio 4,176 4.044 4.369 4.305 4.539 4727
p-valuefor H, 0.000 0.000 0.000 0.000 0.000 0.000
p-valuefor H, 1.000 1.000 1.000 1.000 1.000 1.000

Notes: Thistable shows estimates of the following equation:
AC, =0AC, | + B,Alnc, + P, AStock, + BsAHouse, +y[C, | — Inc, , |+ FixedEffects +t,.

See notes to Table 13.

6. Conclusion

In previouswork we have highlighted therole of the expectationsand attitudes of
househol dsin determining outcomesin the housing market. Thispaper hasprovided
additional new evidence on the importance of such factors. The most important
result from our survey of home-buyersin four US citiesin 2002 is that it suggests
that home-buyers expectations are substantially affected by recent experience.
Even after along boom, home-buyers typically have expectations that prices over
the next 10 years will show double-digit annua price growth, apparently only
with amodest level of risk. It seems reasonable to conjecture that an expectations
formation process such as this could well be amajor contributor to the substantial
Swings seen in housing pricesin some US regions.
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Given the importance of housing in household wealth, it also seems reasonable
to conjecture that the observed swings in housing prices could have substantial
macroeconomic impacts. We have examined the wealth effects from both housing
and equities with two panels of cross-sectional time-series data that enable more
comprehensiveteststhan in any earlier work. The numerical resultsvary somewhat
with different econometric specifications, and so any quantitative conclusion must
betentative. Neverthel ess, the evidence of astock market wealth effect isweak; the
common presumption that there is strong evidence for this form of awealth effect
is not supported in our results. However, we do find strong evidence that variations
in housing market wealth have important effects upon consumption. This evidence
arises consi stently using panelsof US statesand industrial countriesand isrobust to
differencesin model specification. Interestingly, our modeling approach of using a
panel of stateshasrecently been applied toAustraliaby Dvornak and Kohler (2003),
who also find a significant effect of housing on consumption.

Looking ahead, the two main findings of this paper suggest that any weakness
in the US housing market would have an important impact on the macroeconomy.
Our survey (and other evidence) point to some factors that might mitigate these
effects. In particular, the reluctance of sellersto lower their asking prices may limit
the magnitude of any fall in prices, and if the underlying fundamentals came back
quickly enough, it might prevent abubblefrom ‘ bursting’. On the other hand, there
isthe danger that when demand drops in housing markets, the volume of sales may
drop precipitously, which could do more damage to the US economy today than a
modest declinein prices.
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