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WHY DID THE NIKKEI CRASH?
EXPANDING THE SCOPE OF EXPECTATIONS DATA COLLECTION

Robert J. Shiller, Fumiko Kon-Ya and Yoshiro Tsutsui*

Abstract—Why did the Japanese stock market lose most of its value between
1989 and 1992? To help us answer this and related questions, we have col-
lected parallel time series data from market participants in both Japan and the
United States 1989-94 on their expectations, attitudes, and theories. Substan-
tial variability within countries through time in these data and, notably, dra-
matic differences across countries in expectations were found. While no un-
ambiguous explanation of the Japanese crash emerges from the results, we do
find a clear relation of the crash to changes in Japanese price expectations and
speculative strategies.

HE Nikkei stock price average in Japan, after rising dra-

matically through the 1980s, fell from 38915.9 on De-
cember 29, 1989 to 14309.4 on August 18, 1992, a decline of
63.2% (sce figure 1). In real terms, using the Japanese con-
sumer price index to correct for inflation, the decline between
these two dates was 65.8%. This stock market crash was not
worldwide; in the United States over the same interval of
time stock prices rose. Despite the magnitude and importance
of the drop in the Nikkei, we know nothing solid about the
origins of this event. Data about fundamentals of the Japa-
nese economy provide no unambiguous reason for the crash.
Thus, the Nikkei crash must have taken the form of a change
in expectations or attitudes, about which there is little con-
crete to say beyond the fact that the Nikkei dropped.

The Nikkei crash is examined here as a study for the devel-
opment of research methods that can give us a better under-
standing of such events. We report here on our collection of
detailed time series data in Japan and the United States on
expectations and understandings of speculative markets, be-
fore, during and after the crash of the Nikkei. We began our
study before the crash partly because of a conjecture (ex-
pressed by some observers of the Tokyo market) that a crash
might happen there. The questions for which we produced
time series data on answers are unusual, and, we think, sug-
gest some new methodology for studying financial markets.
Some of our questions are intended to produce detailed ac-
counts of expectations, over various horizons including long-
term horizons. Other questions posed to our respondents in
the surveys are of a rather more interpretive nature than are
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questions in most surveys, for example, questions about their
speculative motives for holding stocks or their expectations
about what would happen in the market if something else
happened. All data are collected on a consistent basis about
these expectations through time and across countries.

Time series data, data collected on a consistent basis at
regular intervals for an extended period of time, are of funda-
mental importance to statistical analysis. Any such long sys-
tematic time series can be analyzed in connection with all
other time series that are available over the same period. Ex-
perience with time series data, and a consensus on their
meaning, develops gradually as the data series are extended.!

We do not expect to be able to offer a good understanding
of the sources of the Nikkei crash from an analysis of the
short (less than five-year’s span) time series we have pro-
duced for Japan and the United States. Our primary objec-
tive here is to establish that various expectations and attitu-
dinal variables were changing over the time, and that the
Japanese variables departed substantially from the corre-
sponding variables measured in the United States, where the
stock market behavior was quite different. We will also,
however, offer some tentative interpretation of the Nikkei
crash with the benefit of our data.

Ficure 1.—NIkkEe! 225 STock PriCE AVERAGE, END OF MONTH,
SepT. 1979 T0 JUNE 1994
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Source:Nikkei Shinbun.

'In contrast, the post-event studies of stock market crashes that are typically
conducted after the fact have relatively little power to discover what was
changing importantly at the time of the crash.
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L. A Preliminary on Fundamentals in Japan

The crash in the Nikkei was followed by a sharp drop in
the earnings of the constituent companies in Japan, so that the
price—carnings ratio based on results rose, despite a decline at
the time of the crash in the Nikkei, in 1994 well above pre-
crash levels: see figure 2. It is natural to hypothesize, then,
that the crash in the Nikkei was due to new information about
the outlook for earnings, information hitting the market be-
fore the actual drop in earnings. This simple hypothesis, how-
ever, may not be entirely satisfactory. The price-earnings ra-
tio based on expected earnings (see also figure 2) declined
about as much as the price—earnings ratio based on results be-
tween the peak and trough of the market.? There was virtually
no decline between the end of 1989 and the end of 1990, a
time interval during which most of the decline in the Nikkei
occurred, in one-year-ahead forecasted earnings in Japan as
compiled by I/B/E/S Inc.?

From publicly available data, we do not know whether
market participants were reacting to information in 1990
about a less encouraging long-run outlook for earnings. We
also do not know whether market participants were thinking
in 1991 and 1992 that the decline in earnings since the crash
is expected to be reversed, and that it was a temporary busi-
ness-cycle-related decline that may not last more than a few
years. If this was their expectation at the time, then the earn-
ings decline would not appear adequate to explain a major
crash in prices. Note that the sharp earnings declines reported
in Japan near the end of our sample resulted in the sharp run-
up of price—earnings ratios in 1994, rather than yet another

FiGUrE 2.—PRricE—EARNINGS RaTIO OF TokYO STOCK EXCHANGE 225 STOCKS,
BASED ON RESULTS (SOLID LINE) AND BASED ON EXPECTATIONS (DASHED LINE),
MONTHLY, SEPT. 1978 T0 JUNE 1994
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2The Nikkei Shinbun price—carnings ratio based on expected earnings is a «
average across firms of price—carnings ratios, where the denominator of the
ratio for each firm is expected earnings as reported by the firm itself. The ho-
rizon of these expectations differs across firms.

3See Wall Street Journal, March 17, 1994,
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large drop in prices. Movements in the stock markets of the
world are not tightly related to earnings movements.

Of course, we do not deny that fundamentals play an im-
portant role in forming the level of the Nikkei. It is easy to
count up facts that are consistent with the movement of the
Nikkei for a limited period. It is hard, however, to find those
which are consistent throughout a long period.

For example, the rise of Japanese long-term interest rates
from July 1989 to September 1990 may be pointed out as a
suspect in the crash. The rise is reflected in the consecutive
increases in the discount rate from 2.5% in May 1989 to 6%
at the end of August 1990. Thus, one might argue that the
change in the attitude of the Bank of Japan toward a tight
monetary policy is a cause of the crash.* However, the fact
does not explain why the Nikkei continued rising sharply
during 1989 despite the rapid rise of the interest rates, and
why the crash began at the beginning of 1990. Historically,
stock markets do not show any consistent behavior in re-
sponse to sudden tightening of monetary policy; note for
example, that the sudden tightening in monetary policy in
the United States in 1994, roughly comparable in magnitude
to the tightening in Japan in 1989-90, produced no overall
U.S. stock market decline.

I1. Existing Time Series Data for the Japanese and
United States Stock Markets

Few time series data are collected regarding stock market
expectations. Governments are the main provider of high-
quality time series data on an uninterrupted and inter-
temporally consistent basis. Yet the Japanese and U.S. gov-
ernments apparently collect no such series on expectations in
the financial markets. In the industry, there are some attempts
to collect time series data on stock market expectations, but
none of these attempts matches the scope of our study.

In Japan, there appears to be only one published price ex-
pectations survey. The Nikkei Financial Daily reports every
Saturday the results of a survey of 5 securities companies, 3
banks, 7 institutional investors and 3 foreign companies, in
which are given the number of respondents who expect that
the markets will be more bullish, more bearish, or neutral
compared with the current week. This is their only pub-
lished expectations question, the number of respondents is
quite small, and their time series goes back only to October,
1987. The Quick Research Corporation has been sending a
questionnaire to about 300 securities companies and institu-
tional investors in Japan every month since April 1994; they
ask about 1-, 3- and 6-month ahead expectations for the
Nikkei average. Their results are reported to subscribers by
fax, but have not been published yet.

For the United States, there is the very long time series
data, extending back to 1952, of Livingston, which is ana-
lyzed by DeBondt (1991). Livingston asked his panel of
about 40 economists to forecast the Standard and Poor In-

*Ueda (1992) expresses this view.
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dex at horizons of seven and thirteen months. From the early
eighties and until its bankruptcy, Drexel, Burnham Lambert
tabulated the results of a few expectations questions about
the stock market under the direction of Richard Hoey. For
the past six years, Money Market Services, Inc. of New
York has collected one-week and one-month expectations
for the Dow Jones Industrial Average and for the Standard
and Poor Composite Index. All of these are surveys of ex-
perts only, not intended to be surveys of market participants.
The American Association of Individual Investors has been
sending out for the past few years weekly postcard question-
naires to their members, inquiring about their opinion as to
the outlook for the market. As far as we have been able to
determine, existing surveys ask only a few questions about
the market, and do not try to devise batteries of questions
that get at the reasons for market behavioral patterns.

III. Our Surveys

We tabulate here responses in both Japan and the United
States in a number of mail surveys we conducted from 1989
to 1994. We created a biannual series of answers; question-
naires were mailed roughly every six months. For the Japa-
nese sample, we mailed to almost all of the major Japanese
financial institutions, which consist of 165 banks, 46 insur-
ance companies, 113 securities companies, and 45 investment
trust companies.” No non-financial corporations are included
in the sample. The U.S. institutional investors were selected
at random each time from the section “Investment Managers”
from the Money Market Directory of Pension Funds and their
Investment Managers (McGraw Hill). In each mailing, about
400 questionnaires were sent, yielding responses from about
a third. Mailing dates in Japan were July 3, 1989 (1989-1I),
November 9, 1989 (end 1989), March 6, 1990 (1990-I), Au-
gust 10, 1990, February 2, 1991, September 9, 1991, March
27, 1992, September 11, 1992, March 19, 1993, August 4,
1993 and February 28, 1994. First mailing dates in the United
States were July 5, 1989, January 17, 1990, July 27, 1990,
January 31, 1991, August 20, 1991, January 31, 1992, August
20, 1992, February 12, 1993, August 6, 1993, and February
28, 1994. In the United States, a second questionnaire and let-
ter were sent out three weeks after the first mailing to those
who had not responded yet.

In all but the 1989-II and 1990-1 questionnaires, the first
portions of the questionnaires, which included the questions
reported here, were nearly identical both through time and
across the two countries, except, of course, for translation into
English or Japanese. The responses thus enable us to make
accurate comparisons across countries and through time.

A. Questions about Expectations

We asked respondents to give forecasted changes in the
Nikkei 225 (Nikkei Dow) and the Dow Jones Industrial Av-

 These numbers vary slightly over time; the numbers given are for 1989-11
and 1992-1 surveys.
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TaBLE 1.—EXPECTATIONS QUESTIONS

A. Expectations for Japanese Economy

I-1 1-2 1-3
Japanese
Japanese U.S. Ten-Year
Expected Expected Expected
One-Year One-Year Japanese
Nikkei 225 Growth Growth Corporate
Index in Nikkei in Nikkei Earnings
at Time Index Index (Annual Rate)
Date of Survey (%) (%) (%)
1989-11 33631 9.49 -7.67 5.02
1989 end 35894 13.02 — —
1990-1 32616 10.84 -9.14 —
1990-11 26490 8.22 -8.76 5.01
1991-1 24935 19.33 0.94 468
1991-11 23332 18.36 -2.52 4.25
1992-1 18436 20.85 0.33 3.95
1992-11 18066 27.69 6.47 4.65
1993-1 19048 14.08 3.22 4.76
1993-11 20322 15.85 1.02 3.64
1994-1 20091 16.27 1.34 3.70
Test of Time Constancy: F(10,1237)= F(9,687)=  F(8,1045)=
10.82 9.19 6.19
p=829x%x 10" 1.06 x 100 7.87 x 10*
B. Expectations for United States Economy
11 1-2 -3
U.S. 10-Year
Expected
Japanese Us. Growth in
Dow Jones Expected Expected u.s.
Industrial One-Year One-Year Corporate
Average Growth Growth Earnings
at Time in in (Annual
of Survey DIIA DJIA Rate)
Date (DIIA) (%) (%) (%)
1989-11 2554 8.48 3.49 5.57
1990-1 2553 12.57 -0.26 5.16
1990-11 2716 4.28 1.65 4.63
1991-1 2902 11.26 6.17 5.02
1991-11 3043 8.55 7.82 5.52
1992-1 3245 3.41 6.51 5.68
1992-11 3257 0.89 4.49 2.50
1993-1 3343 0.35 201 5.50
1993-11 3579 0.83 0.56 4.98
1994-1 3831 0.88 2.75 5.56
Test of Time Constancy: F(9,961)= F(9,1154)=  F(9,1315)=
14.53 4.65 13.36
p =0.00 453x10%  1.19x 10%

Note: Index values are for close of first market day 10 or more dags after first mailing date for ques-

tionnaire. F-statistics test null hypothesis that values are constant through time.
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erage for horizons of 3 months, 6 months, 12 months, and
10 years. The question on the questionnaires was

I-1,2 “How much of a change in percentage terms do
you expect in the following (use + before your number
to indicate an expected increase, a — to indicate an ex-
pected decrease, leave blanks where you do not know):
[FILL IN ONE NUMBER FOR EACH]”

After this question there were spaces to fill in the expec-
tations for the various horizons and the two countries. The
mean answers for the one-year horizon are shown in table 1;
expectations in both countries for both countries are pre-
sented. The results confirm that the expectations do change
through time both for the United States and Japan; the F-sta-
tistics (table 1) for the null hypothesis of constancy through
time of expectations are all highly significant.

We also see in the answers to the table 1 questions confir-
mation that there are striking differences between U.S. and
Japanese expectations, even for the same markets, The Japa-
nese were uniformly more optimistic in their short-run ex-
pectations for the Japanese market than were the Americans.
At a horizon of one year, there was usually a spread on the
order of 20 percentage points between the Japanese and
U.S. forecasts for the Japanese market; the spread was never
less than 10 percentage points.® There is a strong correlation
between the U.S. and Japanese forecasts for the Nikkei, the
correlation coefficient between the average answers for
questions I-1 and I-2 for the Nikkei as shown in table 1 is
0.83. Respondents in both countries became relatively opti-
mistic or pessimistic at about the same time, but there was
always the enormous spread between their expectations.

What can we make of the stunning differences between
the expectations in the two countries for the Nikkei? Inves-
tors on both sides of the Pacific Ocean have access to much
of the same information, and they can talk to each other,
they can listen to each others’ pundits. Why should their ex-
pectations differ depending on which country is their home?
Perhaps the difference has something to do with personal
daily talk among investors or with some irrationality related
to patriotism or wishful thinking; see Shiller (1995).

These remarkable differences in expectations between
U.S. and Japanese respondents have some potential use in
explaining other puzzles. Consider, for example, the puzzle
posed by French and Poterba (1990), that there is very little
cross-border stocks investment between the United States
and Japan. Our results suggest a possibly simple explana-
tion: investors in each country are relatively more optimis-
tic about the stock market in their own country. For another
example, consider the Feldstein-Horioka (1980) puzzle that
aggregate investment in each country tends to be highly cor-
related with aggregate savings in that country; that people
may be optimistic about their own country certainly must be

6 At a horizon of ten years, on the other hand, there was much less discrep-
ancy between the Japanese and U.S. forecast for the Nikkei and in the most

recent survey it was the U.S. respondents who were more optimistic about this
long-run outlook for the Nikkei.
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relevant to understanding that puzzle. More research could
be done to establish the potential validity of such notions, if
longer time series become available.

We also asked for expected long-term earnings growth
rates. The question was:

1-3 “What do you think the rate of growth of real (infla-
tion adjusted) corporate earnings will be on average in
the US over the next 10 years?

Annual percentage rate: %”

The ten-year horizon was chosen as a proxy for the kind of
long-term expectations for earnings growth that are thought
to influence price—earnings ratios. Asking directly for long-
term expectations represents a significant new departure. In
studying the reasons for high Japanese price—earnings ratios,
French and Poterba (1991), lacking our data, used forecasted
ten-year growth rates for Japanese gross national product
provided by a single forecasting company; our survey data
are a much more direct measure of the relevant expectations.

We see a fairly steady decline since 1989-II in these long-
run expected growth rates in Japan (table 1). Such a gradual
decline, other things equal, might be expected to have pro-
duced a correspondingly gradual decline in price—earnings
ratios in Japan.

It should be noted that many researchers feel that the ex-
pectations data collected by surveys such as these are by ne-
cessity inferior to expectations inferred or derived from mar-
ket prices. Consider, for example, the expectations for future
stock price index changes that can be inferred from prices in
the stock index options markets. It is possible to infer from
options prices not only implied variances of price changes
but also implied skewness of subjective distributions of price
changes. There are thus, in market prices, implicit expecta-
tions of the probabilities of a market decline. Thus, for ex-
ample, Bates (1991) was able to analyze whether the stock
market crash of 1987 was expected. One might think that
these probabilities or market expectations are inherently bet-
ter than probabilities or expectations that people write down
on survey forms. People who will go so far as to take a posi-
tion in an options market are likely to think more carefully
about the probability of a crash; their judgment is considered
rather than hasty. Moreover, the sample size, the number of
people whose expectations have an impact on the implied
volatility, is enormously greater with the implied volatilities
than with the survey data. When dealing with an entire op-
tions market, then, the results may in fact be considered not a
sample at all, but the universe for that market.

In fact, however, these arguments that the implied volatili-
ties or other market-derived expectations data are the final
word on actual public expectations disregard the fundamen-
tal sociological fact that the expectations that are relevant for
market behavior diffuse across different subpopulations of
the investing public at different rates, and that attention of
certain subpopulations shifts from one market to others.
Surely, the prices in the options markets reflect the consid-
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ered opinions of all people who are currently trading in these
markets, but these people are hardly, by any stretch of the
imagination, a random sample of all people who might sell
stocks at the time of crash. Suppose we are interested in a
theory of a crash wherein a small price drop acts as a trigger
for a stock market crash, so that people, fearing a crash,
thereby produce the very crash they feared. With such a
theory, we would generally expect that most of these people
may never have given careful consideration to the probabil-
ity of a crash, are not closely involved with options markets
and many may even have inconsistent or wrong theories of
these markets. We will not know what they are thinking un-
less we ask, and the opportunity is lost forever if we wait be-
yond the length of people’s short-term memories, or until af-
ter a major event that changes their patterns of thinking.

B. Qualitative and Scenario Questions

Our qualitative and scenario questions were questions
aimed to be more in the mode of thinking of individual mar-
ket participants, worded in everyday language. The hope
was to pose questions in such a way that the questions rep-
resent categories of thought already in many respondents’
thinking, not questions that would be difficult to answer.
Katona (1975) argued, based on years of survey research,
that most people do not have expectations for economic
variables, and are forced to construct the expectations when
surveyors ask for their expectations. Asking for their expec-
tations may be a useful exercise, but it may sometimes fail
to reveal people’s concerns and understandings. We want
now to know how our respondents interpret market phe-
nomena, not to try to construct forecasts for us. We are ap-
plying here to economics the basic concepts of interpretative
social science (Rabinow and Sullivan (1979)), that stresses
the importance in explaining human behavior of people’s
own interpretations of events.”

We asked, in questions II-1 and 1I-2, whether the market
is overpriced, that is, high relative to fundamental value.

I1I-1. “Stock prices in Japan, when compared with mea-
sures of true fundamental value or sensible investment
value are: 1. Too low. 2. Too high. 3. About right. 4.
Do not know.”

11-2. “Stock prices in the United States, when compared
with measures of true fundamental value or sensible in-
vestment value, are: 1. Too low. 2. Too high. 3. About
right. 4. Do not know.”

These questions were included because we learned that the

7This is the first step that Sternberg (1987), in his proposed methodology for
implicit theories research, called “behavioral listings.” He, of course, expects
his method to be applied to subjects in a psychology laboratory, not to the
world financial markets; it is easier for psychologists to obtain large enough
quantities of data to make a rapid transition to his second step of “prototypi-
cal analysis,” where the popular theories and models are fleshed out.
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concept of an overpriced market was very much on people’s
minds at the time of the stock market crash of October 1987.
At the time of this crash, when investors in the United States
and Japan were asked in a questionnaire survey to explain
the cause of the crash in their own words, and the responses
coded, the most important theme in their answers was that
the market was overpriced (Shiller (1989), Shiller, Kon-Ya
and Tsutsui (1991)).

Table 2 gives the proportion of respondents choosing an-
swer 2 (too high) in each survey. We see here that the U.S.
investors were consistently more likely to think that the mar-
ket prices are too high, and were dramatically more likely to
think this about the Japanese market. In 1989-II, 73.5% of
U.S. respondents thought the Japanese market was over-
priced, while only 26.6% of the Japanese did. Most Japanese
became temporarily of the opinion that their market was too
high right after the Japanese market had its spectacular 4.5%
drop on February 26, 1990: the 1990-1 survey of Japanese in-
vestors (before most of the dramatic downturn in the Nikkei
had occurred) shows that 61.1% of them felt that the Japanese
market was overpriced. But in 1990-I1, a comparison of the
United States and Japanese responses after most of the enor-
mous decline in the Tokyo stock market and after the Iraqi oil
crisis shows a return to nearly the same pattern as in 1989-11,
with Americans strongly tending to think that the Japanese
market is overpriced and the Japanese respondents again dra-
matically less likely to think so.

A common element in the popular notion of a speculative
bubble is that during the expansion phase, or bull market,
increasing numbers of investors are buying stocks because
they think that prices will go up for a while longer, and hope
to exit before the bubble bursts. Conversely, a bear market
may be caused by increasing numbers of investors who
think that the market will continue to go down for a while,
and who are waiting for the recovery to enter the market. It
is not obvious how to prove whether our respondents are
thinking this way. The questions discussed in the preceding
section about expectations at various horizons might reveal
such thinking if the horizons asked about match-up with the
dates at which the market is expected to turn, but we will
probably not be so lucky as to choose the right horizons to
ask about. We cannot ask for expectations at all horizons
without exhausting respondents. Moreover, when asked to
forecast the stock price index at a number of horizons, re-
spondents may not even register their opinions about market
dynamics: it may be too hard for them to translate their
opinions into numbers. People may give us conventional or
safe forecasts, even if they are themselves invested in think-
ing about market turns. People may have complicated vague
impressions about the outlook for the market, even impres-
sions that put them into two minds about the market, so that
they may give different-sounding answers to similar ques-
tions that are posed differently.

A more interpretive method for deriving evidence on this
speculative behavior can be had by asking whether respon-
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TABLE 2.—QUALITATIVE AND SCENARIO QUESTIONS

1-1(2) 1-2(2) 11-3(1) 11-4 (1) 1-5(1) 11-6 (2) 11-7 (1) 1I-8
Advise Advise If Prices Proba-
Stock Stock Stocks Against Trend Dropped bility
Prices Prices Now Stocks See Last 3% Would of
Too Too Despite Despite Excitement 6 Months Expect Crash
Stock High High Expected Expected about Was Rise Next
Price Japan U.S. Drop Rise Stocks Speculative Next Day 6 Months
Date Index (%) (%) (%) (%) (%) (%) (%) (%)
A. Answers fr se Respondents
1989-11 33631 26.6 0.0 39.1 237 37.2 14.9 42.8 14.6
1989 end 35894 321 9.4 — — — — — 13.7
1990-1 32616 61.1 0.8 — — — — — —
1990-11 26490 213 11.1 7.3 55.3 41.3 382 29.1 31.7
1991-1 24935 16.8 10.4 9.8 358 34.4 26.4 28.1 18.6
1991-11 23332 13.9 19.2 14.0 231 23.7 25.4 39.7 19.7
1992-1 18436 225 36.6 7.0 62.0 28.7 225 208 28.1
1992-11 18066 11.7 324 11.2 39.4 25.0 333 225 27.9
1993-1 19048 333 31.0 15.5 236 41.9 243 39.1 20.1
1993-11 20322 385 339 17.6 18.4 30.0 16.9 372 17.4
1994-1 20091 30.4 335 19.3 203 27.7 14.6 338 15.8
Test Time Constancy: X (10)= X(10)= X(8)= 2(8)= X(8)= $(8)= x(8)= F(9,1322)=
118.2 167.8 735 1128 21.7 40.13 26.19 8.35
p=116x10%  7.75x10 9.96x107"* 1.01x107% 5.41x10%  3.02x10% 9.75x107 3.38x10°"2
B. Answers from United States Respondents
1989-11 2554 73.5 18.7 34.4 24.6 555 19.1 333 14.9
1990-1 2553 81.0 379 16.0 86.3 41.1 412 348 22,0
1990-11 2716 82.6 392 11.1 53.7 43.5 36.9 18.6 23.7
1991-1 2902 67.2 35.4 26.4 34.7 54.8 36.9 22.9 17.3
1991-11 3043 71.0 47.1 17.6 384 44.1 211 36.2 14.4
1992-1 3245 65.9 46.6 19.2 323 48.3 14.8 379 19.6
1992-11 3257 54.8 44.4 123 44.9 45.9 18.1 31.4 19.7
1993-1 3343 55.7 421 27.5 328 54.1 18.8 29.5 20.3
1993-11 3579 552 425 30.7 220 45.2 132 37.0 208
1994-1 3831 55.9 424 19.2 427 50.8 21.0 33.6 16.2
Test Time Constancy: L(9)= X9)= X{9)= X(9)= X(9)= »(9)= X(9= F(9,1393)=
61.59 38.33 45.35 170.14 13.37 72.06 23.14 3.38
p=6.61x10""  1.52x10° 7.95%x1077 5.76x1077 0,15 6.00x1072 5.90x10% 4.14x10+*

dents would advise staying in the market for the time being,
even though they expect the market to drop, and conversely.
Without specifying the horizon of the associated forecasts,
we allow the respondent to reveal directly whether he or she
is thinking in terms of short-term speculative advantage.
Respondents were asked about their own countries, ques-
tions II-3 and 1I-4:

I1-3 “Although I expect a substantial drop in stock
prices in [the US, Japan] ultimately, I advise being rela-
tively heavily invested in stocks for the time being be-
cause ] think that prices are likely to rise for a while. 1.

True 2. False 3. No Opinion”

11-4 “Although I expect a substantial rise in stock prices
in [the US, Japan] ultimately, I advise being less in-
vested in stocks for the time being because I think that
prices are likely to drop for a while.

1. True 2. False 3. No Opinion”

These questions, in contrast to the expectations questions
displayed above, are directly connected with investing strat-
egy, and the stress on investing strategy in these questions
may call forth a different type of expectation. These ques-
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tions have been criticized as too long and too complicated;
when a respondent answers “False” to I1I-3 we do not know
whether a decline is not expected or whether a decline is
expected but stocks are not thought likely to rise for a while.
People who criticize our questions along these lines seem to
be assuming that the question is designed to elicit well-de-
fined expectations, while in fact the question is designed to
discover whether respondents are familiar with a sort of
popular theory. We worked a great deal on the wording of
this question, but could not find a better way to ask respon-
dents about their bubble-enforcing attitudes. (We did ask
them too about the date of the presumed peak or trough in
the market, to allow them more precision in answering.)

The proportions choosing answer 1 are shown in table 2.
It is striking that quite often most of both the U.S. and Japa-
nese respondents answered “truc” to one of questions I1-3 or
[1-4. Thus, in a sense, most of our investors appear to be ei-
ther relatively in the market hoping to get out before it drops
or relatively out of the market hoping to get in before it
rises, suggesting that the market is indeed a very “bubbly”
place. The answers also reveal that strategies differed very
much among investors; suggesting the importance of think-
ing about heterogeneity among investors. Of course, the ten-
dency to answer “true” may be exaggerated by selection
bias: those who have striking views about the outlook for
the market may be more likely to fill out our questionnaire.

In the answers to these questions, we do see a change in
the behavior of Japanese investors before and after the de-
bacle in Japanese stock prices. Between 1989-11 and 1990-
11, when most of the Nikkei crash occurred, we see dramatic
changes in the Japanese answers to these equations; there
was substantially less evidence of a positive bubble mental-
ity, as indicated by fewer “True” answers to II-3 later. This
evidence is consistent with the notion that the Japanese
stock market debacle might have been caused by changed
short-run expectations for prices.

Question I1-5 was directed at learning directly about a
concomitant of the kinds of speculative booms that were
widely reported about the booms preceding the 1929 crash
and other booms: just that people seemed to be very excited
about stock market investing:

11-5 “Many people are showing a great deal of excite-
ment and optimism about the prospects for the stock
market in the [United States, Japan] and I must be care-
ful not to be influenced by them. 1. True. 2. False. 3.
No opinion.”

That people were getting excited about investing is so much
a part of the story people tell of these booms; if people are
getting excited, one might think they would know it and
could report it to us. The proportions of respondents who
answered “True” about their own country are shown in table
2. Time variation shows no clear relation in Japan to the
Nikkei crash; moreover, our rejections of the null hypoth-
eses that the proportions are constant through time are least
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significant for this question, when compared with all other
questions we report here (see the x? statistics in table 2). Of
course, the lack of relation of this answer to the Nikkei crash
and lack of statistical significance may be because of the
words “I must be careful not to be influenced by them.”
Some respondents may have answered “false” even when
they agree with the former part of the question because they
do not agree with the later part.

Question II-6 asked respondents whether the trend in
stock prices over the past six months was due to fundamen-
tals or to investor psychology:

I1-6 “What do you think is the cause of the trend of
stock prices in [the United States, Japan] in the past six
months? 1. It properly reflects the fundamentals of the
U.S. economy and firms. 2. It is based on speculative
thinking among investors or overreaction to current
news. 3. Other 4. No opinion.”

Respondents were asked about their own countries only. The
proportions choosing response 2 in each country are given in
table 2. In Japan, the proportion selecting answer 2 was rela-
tively high from 1990-II to 1993-1. This period corresponds
approximately to the high proportion of the answers “too
low” in question II-1 above in Japan. Thus, it is suggested
that they think that the Nikkei became too low because of
speculative thinking among the investing public in this pe-
riod. In Japan, the percentage who chose, for 11-6, answer 1
(fundamentals) was higher than the percentage who chose
answer 2 (speculative thinking) at all times except for 1990-
11, the time of the most rapid decline in the Nikkei shown in
the tables. We should note that, based on our experience, in-
vestors seem to put much more importance on psychology
when asked to explain big moves in short periods of time.
Just after the biggest one-day stock market crash in history,
October 19, 1987, 64% of U.S. institutional investors (and
68% of U.S. individual investors) (Shiller (1989)) and 73%
of Japanese institutional investors (Shiller, Kon-Ya and
Tsustui, (1991)) thought that the crash was due to investor
psychology. Just after the 6.9% one-day drop in the Dow
Jones Industrial Average on October 13, 1989, 77% of U.S.
investment professionals® and 83% of Japanese institutional
investors chose psychology as an explanation for the drop.

Question II-7 was phrased to get at a possibly time-vary-
ing parameter in a feedback mechanism that feeds past price
movements into current changes in demand and hence into
price movements, by asking how a past price change affects
people’s expectations for the future:

I1-7 “If the [Dow, Nikkei] dropped 3% tomorrow, I
would guess that the day after tomorrow the Dow
would: 1. Increase. 2. Decrease. 3. Stay the same.
4. No opinion.”

8See Robert Shiller and William Feltus, “Fear of a Crash Caused the Crash,”
New York Times, October 29, 1989.
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Table 2 shows the proportion in each country who chose
“Increase;” respondents were asked about their own country
only. We note the striking fact that the proportion expecting
an increase was highest in Japan in 1989-11, right before the
peak in the market.

Stock market crashes are often thought to be caused by a
feedback mechanism, as initial price decreases engender pes-
simistic expectations and hence more price decreases, but if
we hold such a theory we must explain why the feedback is
not causing crashes every day. We would have an explanation
if we understood how response patterns change through time.
Changes in response patterns to price changes may be docu-
mented by changes in answers to this question. Our statistics
show less significance in this sample than was the case with
most of the other questions, but time variation in the propor-
tion expecting to increase after an initial decrease was signifi-
cant at conventional levels. This suggests that it may be use-
ful to continue collecting such data. Of course, much more
research is needed to know how to interpret such feedback
mechanisms. Further survey work should inquire about other
technical theories and trading rules (such as those concerning
resistance levels, moving averages, etc.) to see how feedback
might change through time.

Question 1I-8 asks respondents for their subjective prob-
ability of a stock market crash:

I1-8 “What do you think is the probability of a cata-

strophic stock market crash, like that of October 28,

1929 or October 19, 1987, in the next six months? (An

answer of 0% means that it cannot happen, an answer

of 100% means it is sure to happen.) Probability:
o

Such subjective probabilities have obvious relevance to any
theories that stock market crashes are caused by fears of
crashes. Fear of a crash was at its highest (see table 2) in Ja-
pan in our survey immediately after the most precipitous
drop in the Nikkei, 1990-II. This fact seems to be consistent
with the notion that the Japanese investors think the Nikkei
became too low by speculative thinking in these periods, as
argued above.

Time variation in the answers to all questions except II-5 is
highly significant in both countries. There is even highly sig-
nificant time variation in both countries in answers to ques-
tion I1-8 about the risk of a sudden crash in this sample period
when there was no important one-day stock market crash.

IV. Why Did the Nikkei Crash?

Our objective here was partly to illustrate a methodology
that might allow us to understand events like the Nikkei
crash, and to demonstrate the variability through time of the
expectations and other parameters we assessed. Our surveys
cannot be expected to provide a complete understanding of
the causes of the crash in the Nikkei. A complete under-
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standing cannot be obtained without first explaining such
mysteries as the cause of the run-up of the Nikkei before
1989, or the Japanese tendency for very high (by world stan-
dards) price—earnings ratios; our surveys were not designed
to elucidate such matters. Nor do our surveys enable us to
evaluate the ultimate reasons why expectations and attitudes
changed through time, or the role in these changes of all of
the factors the media have stressed in connection with the
crash, such things as expectations of the recession that de-
pressed Japanese corporate earnings after the crash in the
Nikkei, the increasing value of the yen, and policy actions
of the Bank of Japan and the Ministry of Finance.

But our results do give us information about the kinds of
changes in expectations that were associated with the crash in
the Nikkei. We found that Japanese expectations for long-run
earnings growth (question [-3, table 1) in Japan became
gradually less optimistic over the period 1989 to 1994. The
earnings growth expectations did not surge up in response to
the decline in actual Japanese earnings after 1990, which sug-
gests that our respondents did not view the decline in earn-
ings as temporary. We did not directly ask whether respon-
dents viewed the decline in earnings as temporary, and so it
is hard to say what they were thinking on this matter when
answering a question about long-run earnings growth; they
may not have given long-run earnings growth from the low
current base of earnings.” Still, our results may be regarded as
consistent with the notion that the overall drop in the Nikkei,
the drop between the peak of the market at the end of 1989
and today, might well be viewed as nothing more than a re-
sponse to the decline in earnings that was viewed as essen-
tially permanent. The simplest story of the Nikkei crash is
that it is just another example of a market’s overreaction to
earnings: it has been documented before for the United States
that much of the volatility of stock prices has this form, as if
people often fail to see that earnings movements may be tran-
sient, and do not expect them to be in any sense mean revert-
ing (see Shiller (1989) Barsky and De Long (1993)).

Still, the rough story of prices overreacting to earnings
does not explain everything. The earnings expectations data
do not help us to explain the relatively sudden initial crash
of the Nikkei itself, the crash that occurred between the peak
of the market in 1989 and the end of 1990. What changed
rather suddenly and strikingly at the time of the crash were
speculative attitudes, attitudes towards price movements,
not earnings growth or expectations of earnings growth.

The initial crash in the Nikkei between 1989-11and 1990-
1T was accompanied by substantial changes in speculative
factors as documented in our questions. Questions II-3 and
11-4 (table 2) show marked changes between 1989-I and

°In our 1994-11 Japanese survey, conducted after this paper was written, we
asked for three-year expectations in addition to the ten-year expectations in
question I-3. The average annual expected real earnings growth was 7.57%
over the next three years, versus 3.88% over the next ten years. This suggests
that part of the earnings decline was thought of as temporary, to be reversed
in a relatively short period.
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1990-11 in opinions about whether it is advisable to buy for
the short run. In 1989-1I we saw the greatest proportion
ever, 39.1%, of Japanese who thought that this was a time
when it was advisable to buy only for the short run; one year
later this proportion had dropped to 7.3%. Over the same
interval, the proportion who advised against stocks in the
short run despite an expected rise went up from 23.7% to
55.3%. These changes in response to questions about short-
run speculation are important evidence for a speculative el-
ement in the Nikkei crash.

Just before the crash of the Nikkei, in 1989-11, we see in
answers to II-7 the highest proportion ever, 42.8%, of Japa-
nese who thought that if prices dropped 3% in one day then
the market would rise the next day. This impression of sta-
bility for the market may have encouraged the high prices
that the Nikkei reached just before the crash. By early 1992,
this proportion had fallen in half, to 20.8%. The relative lack
of confidence in the resiliency of the market would seem to
encourage downward feedback loops, where price declines
encourage further price declines, and such loops may well
have been part of the decline in the market.'

There was a sudden, sharp, upspike in 1990-1, just before
the biggest one-semester decline in the Nikkei in our
sample, in the proportion of Japanese respondents who
thought that the market was too high (question II-1, table 2).
In 1990-11, the date of the questionnaire immediately after
the biggest six-month decline in the Nikkei, the highest pro-
portion ever reported that they thought the trend in the last
six months was speculative (question II-6, table 2).

These results paint a picture of a speculation-induced ini-
tial crash, from 1989 to 1990, in Japan. Still, the picture is
not entirely clear. We do not know to what extent it was in-
formation of some sort about future earnings that stimulated
the initial crash; the information may have prompted
changes in expectations for the behavior of the market even
though there were little changes in expected earnings
growth. We also cannot yet understand why answers to cer-
tain of our questions showed little relation to the crash.

One fact that tempers our willingness to interpret the
Japanese results in relation to the Nikkei crash is that when
one looks at U.S. data for the same time period, there are
sometimes important changes in answers to questions, even
though the U.S. market did not crash. For example, re-
sponses to questions I1-3 and II-4 showed just as dramatic
movements in the U.S. as they did in Japan between 1989-
II and 1990-I1, even though the United States market expe-

19For a discussion of the theory of feedback loops in price changes, and the
implication of such theory for the serial correlation properties of price
changes, see Shiller (1990).
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rience was relatively uneventful. This result should help
clarify why it is important to collect parallel time series in
different countries.

On the other hand, it is in the comparisons with the
United States that we see the most striking evidence that
something crudely speculative was at work in driving the
Nikkei. It is hard to imagine how we can reconcile the fact
that those in Japan usually thought that the Nikkei would
rise in the next year about 20% more than those in the
United States thought it would with any rational expecta-
tions model of the stock market. Somebody was exhibiting
bad judgment if opinions differed so strikingly depending
on where one sits.
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