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FRB: Speech, Greenspan -- Corporate governance -- March 26, 2002
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The Federal Reserve Board

Remarks by Chairman Alan Greenspan

Corporate governance

At the Stern School of Business, New York University, New York, New York
March 26, 2002

Corporate governance! has evolved over the past century to more effectively promote the
allocation of the nation’s savings to its most productive uses. And, generally speaking, the
resulting structure of business incentives, reporting, and accountability has served us well.
We could not have achieved our current level of national productivity if corporate
governance had been deeply flawed.

And yet, our most recent experiences with the bankruptcy of Enron and, preceding that,
several lesser such incidents suggest that the governance of our corporations has strayed
from our perceptions of how it is supposed to work. By law, shareholders own our
corporations and, ideally, corporate managers should be working on behalf of shareholders
to allocate business resources to their optimum use.

But as our economy has grown, and our business units have become ever larger, de facto
shareholder control has diminished: Ownership has become more dispersed and few
shareholders have sufficient stakes to individually influence the choice of boards of
directors or chief executive officers. The vast majority of corporate share ownership is for
investment, not to achieve operating control of a company.

Thus, it has increasingly fallen to corporate officers, especially the chief executive officer,
to guide the business, hopefully in what he or she perceives to be in the best interests of
shareholders. Indeed, the boards of directors appointed by shareholders are in the
overwhelming majority of cases chosen from the slate proposed by the CEO. The CEO sets
the business strategy of the organization and strongly influences the choice of the
accounting practices that measure the ongoing degree of success or failure of that strategy.
Outside auditors are generally chosen by the CEO or by an audit committee of CEO-chosen
directors. Shareholders usually perfunctorily affirm such choices.

To be sure, a CEQ can maintain control over corporate governance only so long as
companies are not demonstrably in difficulty. When companies do run into trouble, the
carte blanche granted CEOs by shareholders is withdrawn. Existing shareholders, or
successful hostile bidders for the corporation, usually then displace the board of directors

and the CEO. Such changes in corporate leadership have been relatively rare but, more often

than not, have contributed to a more-effective allocation of corporate capital.

For the most part, despite providing limited incentives for board members to safeguard

shareholder interests, this paradigm has worked well. We are fortunate, for financial markets
have had no realistic alternative other than to depend on the chief executive officer to ensure
an objective evaluation of the prospects of the corporation. Apart from a relatively few large

institutional investors, not many existing or potential shareholders have the research
capability to analyze corporate reports and thus to judge the investment value of a
corporation. This vitally important service has become dominated by firms in the business
of underwriting or selling securities.

But, as we can see from recent history, long-term earnings forecasts of brokerage-based
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securities analysts, on average, have been persistently overly optimistic. Three- to five-year
earnings forecasts for each of the S&P 500.corporations, compiled from projections of
securities analysts by I/B/E/S, averaged almost 12 percent per year between 1985 and 2001.
Actual earnings growth over that period averaged about 7 percent.

Perhaps the last sixteen years, for which systematic data have been available, are an
historical aberration. But the persistence of the bias year after year suggests that it more
likely results, at least in part, from the proclivity of firms that sell securities to retain and
promote analysts with an optimistic inclination. Moreover, the bias apparently has been
especially large when the brokerage firm issuing the forecast also serves as an underwriter
for the company’s securities.

The performance of securities analysts may improve as a result of the recent joint initiative
by the National Association of Securities Dealers and the New York Stock Exchange to
require brokerage firms to include in research reports the distribution of the firms’ ratings,
among “buy,” “sell,” and “hold,” for example. Brokerage firms must also include in
research reports a record that indicates when an analyst assigned or changed a rating for a
company.

I suspect that with the underlying database publicly available, it is just a matter of time
before the ex post results of analysts’ recommendations are compiled and published on a
regular basis. I venture to say that with such transparency, the current upward bias of
analysts’ earnings projections would diminish rather rapidly, because investment firms are
well aware that security analysis without credibility has no market value.

X %k k

Prior to the past several decades, earnings forecasts were not nearly so important a factor in
assessing the value of corporations. In fact, I do not recall price-to-earnings ratios as a
prominent statistic in the 1950s. Instead, investors tended to value stocks on the basis of
their dividend yields. Since the early 1980s, however, corporations increasingly have been
paying out cash to shareholders in the form of share repurchases rather than dividends. The
marginal individual tax rate on dividends, with rare exceptions, has always been higher than
the marginal tax rate on capital gains that repurchases create by raising per share earnings
through share reduction. But, until the early 1980s, share repurchases were frowned upon by
the Securities and Exchange Commission, and companies that repurchased shares took the
risk of being investigated for price manipulation.

In 1982, the SEC gave companies a safe harbor to conduct share repurchases without risk of
investigation. This action prompted a marked shift toward repurchases in lieu of dividends
to avail shareholders of a lower tax rate on their cash receipts. More recently, a desire to
manage shareholder dilution from the rising incidence of employee stock options has also
spurred repurchases.

As a consequence, dividend payout ratios, which in decades past averaged about 55 percent,
have in recent years fallen on average to about 35 percent. But because share prices have
risen so much more than earnings in recent years, dividend yields--the ratio of dividends per
share to a company’s share price--have fallen appreciably more than the payout ratio. A
half-century ago, for example, dividend yields on stocks typically averaged 6 percent.
Today such yields are barely above 1 percent.

The sharp fall in dividend payout ratios and yields has dramatically shifted the focus of

stock price evaluation toward earnings. Unlike cash dividends, whose value is unambiguous,
there i1s no unambiguously “correct” value of earnings.
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Although most pretax profits reflect cash receipts less out-of-pocket cash costs, a significant
part results from changes in balance-sheet valuations. The values of almost all assets are
based on the assets’ ability to produce future income. But an appropriate judgment of that
asset value depends critically on a forecast of forthcoming events, which by their nature are
uncertain.

A bank, for example, books interest paid on a loan as current revenue. However, if the
borrower subsequently defaults, that presumed interest payment would, in retrospect, be
seen as a partial return of principal. We seek to cope with this uncertainty by constructing
loan reserves, but the adequacy of those reserves is also subject to a forecast. Depreciation
charges against income, based on book values, are very crude approximations of
deterioration in the economic value of physical plant. The actual deterioration will not be
known until the asset is retired or sold. And projections of future investment returns on
defined-benefit pension plans markedly affect corporate pension contributions and, hence,
pre-tax profits. Thus, how one chooses to evaluate the future income potential of the balance
sheet has a significant impact on current reported eamings.

¥ ok ok

Eamings uncertainty has been particularly elevated in recent years. Improvements in
information technology have created new opportunities for innovative companies, but an
environment of rapid technological change is also one in which the resulting profit
opportunities are difficult to assess and project. In particular, such rapid change has
heightened the potential for competitors to encroach on established market positions. This
process of capital reallocation has not only increased the long-term earnings growth
potential of the economy as a whole, but has widened as well the degree of uncertainty for
individual firms.

Not surprisingly then, with the longer-term outlook increasingly amorphous, the level and
recent growth of short-term earnings have taken on especial significance in stock price
evaluation, with quarterly earnings reports subject to anticipation, rumor, and “spin.” Such
tactics, presumably, attempt to induce investors to extrapolate short-term trends into a
favorable long-term view that would raise the current stock price.

CEOs, under increasing pressure from the investment community to meet short-term
elevated expectations, in too many instances have been drawn to accounting devices whose
sole purpose is arguably to obscure potential adverse results. Outside auditors, on several
well-publicized occasions, have sanctioned such devices, allegedly for fear of losing valued
corporate clients. Thus, it is not surprising that since 1998 earnings restatements have
proliferated. This situation is a far cry from earlier decades when, if my recollection serves
me correctly, firms competed on the basis of which one had the most conservative set of
books. Short-term stock price values then seemed less of a focus than maintaining
unquestioned credit worthiness.

* %k %

A change in behavior, however, may already be in train. The sharp decline in stock and
bond prices following Enron’s collapse has chastened many of the uncritical practitioners of
questionable accounting. Corporate reputation is fortunately reemerging out of the ashes of
the Enron debacle as a significant economic value. Markets are evidently beginning to put a
price-earnings premium on reported earnings that appear free of spin. Likewise, perceptions
of the reliability of firms’ financial statements are increasingly reflected in yield spreads on
corporate bonds. Corporate governance has doubtless already measurably improved as a
result of this greater market discipline in the wake of recent events.

http://www federalreserve.gov/BoardDocs/Speeches/2002/200203262/default.htm 3/16/2007



" FRB: Speech, Greenspan -- Corporate governance -- March 26, 2002 Page 4 of 6

But the Congress is clearly signaling that more needs to be done. I hope that any legislative
and regulatory initiatives will move to further realign current practice with the de jure
governance model that served us well in generations past. Most success in that direction
would seem to come primarily from changes in incentives for corporate officers.

In particular, as President Bush has suggested, defining more clearly the duties of CEOs
with respect to accounting and disclosure appears appropriate. There are, doubtless, other
measures that could reinforce the aforementioned Enron-induced market incentives for
disclosures and thereby strengthen investors’ trust, which is so essential to the effective
functioning of free-market capitalism.

We have to be careful, however, not to look to a significant expansion of regulation as the
solution to current problems, especially as price-earnings ratios increasingly reflect the
market’s perception of the quality of accounting. Regulation has, over the years, proven
only partially successful in dissuading individuals from playing with the rules of accounting.

* % ok

Some changes, however, appear overdue. In principle, stock-option grants, properly
constructed, can be highly effective in aligning corporate officers’ incentives with those of
shareholders. Regrettably, the current accounting for options has created some perverse
effects on the quality of corporate disclosures that, arguably, is further complicating the
evaluation of earnings and hence diminishing the effectiveness of published income
statements in supporting good corporate governance. The failure to include the value of
most stock-option grants as employee compensation and, hence, to subtract them from
pretax profits, has increased reported earnings and presumably stock prices. This would be
the case even if offsets for expired, unexercised options were made. The Financial
Accounting Standards Board proposed to require expensing in the early to middle 1990s but
abandoned the proposal in the face of significant political pressure.

The Federal Reserve staff estimates that the substitution of unexpensed option grants for
cash compensation added about 2-1/2 percentage points to reported annual growth in
earnings of our larger corporations between 1995 and 2000. Many argue that this distortion
to reported earnings growth contributed to a misallocation of capital investment, especially
in high-tech firms.

If market participants indeed have been misled, that, in itself, should be surprising, for there
is little mystery about the effect of stock-option grants on earnings reported to shareholders.
Accounting rules require that enough data on option grants be reported in footnotes to
corporate financial statements to enable analysts to calculate reasonable estimates of their
effect on earnings.

Some have argued that Black-Scholes option pricing, the prevailing means of estimating
option expense, is approximate. But so is a good deal of all other earnings estimation, as I
indicated earlier. Moreover, every corporation does report an implicit estimate of option
expense on its income statement. That number for most, of course, is zero. Are option grants
truly without any value?

Critics of option expensing have also argued that expensing will make raising capital more
difficult. But expensing is only a bookkeeping transaction. Nothing real is changed in the
actual operations or cash flow of the corporation. If investors are dissuaded by lower
reported earnings as a result of expensing, it means only that they were less informed than
they should have been. Capital employed on the basis of misinformation is likely to be
capital misused.

http://www federalreserve.gov/BoardDocs/Speeches/2002/200203262/default.htm 3/16/2007
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Critics of expensing also argue that the availability of options enables corporations to attract
more-productive employees. That may well be true. But option expensing in no way
precludes the issuance of options. To be sure, lower reported eamings as a result of
expensing could temper stock price increases and thereby exacerbate the effects of share
dilution. That, presumably, could inhibit option issuance. But again, that inhibition would be
appropriate, because it would reflect the correction of misinformation.

% %k %k

In a further endeavor to align boards of directors with shareholders, rather than
management, considerable attention has been placed on filling board seats with so-called
independent directors. However, in my experience, few directors in modern times have seen
their interests as separate from those of the CEO, who effectively appointed them and,
presumably, could remove them from future slates of directors submitted to shareholders.

I do not deny that laws could be passed to force selection of slates of directors who are
patently independent of CEQ influence and thereby significantly diminish the role of the
CEO. I suspect, however, that such an initiative, while ensuring independent directors,
would create competing power centers within a corporation, and thus dilute coherent control
and impair effective governance.

k %k %k

After considerable soul-searching and many congressional hearings, the current CEO-
dominant paradigm, with all its faults, will likely continue to be viewed as the most viable
form of corporate governance for today’s world. The only credible altemative is for large--
primarily institutional--shareholders to exert far more control over corporate affairs than
they appear to be willing to exercise.

Fortunately, it seems clear that, if the CEO chooses to govern in the interests of
shareholders, he or she can, by example and through oversight, induce corporate colleagues
and outside auditors to behave in ways that produce de facto governance that matches the de
jure shareholder-led model. Such CEO leadership is critical for achieving the optimum
allocation of the nation’s corporate capital.

* % %

Before concluding, I should like to emphasize that a market economy requires a structure of
formal rules--a law of contracts, bankruptcy statutes, a code of shareholder rights--to name
but a few. But rules cannot substitute for character. In virtually all transactions, whether
with customers or with colleagues, we rely on the word of those with whom we do business.
If we could not do so, goods and services could not be exchanged efficiently.

Companies run by people with high ethical standards arguably do not need detailed rules to
act in the long-run interests of shareholders and, presumably, themselves. But, regrettably,
human beings come as we are--some with enviable standards, but others who continually
seek to cut comers. Yet there can be only one set of rules for corporate governance, and it
must apply to all. Crafting the rules to provide the proper mix of regulatory and market-
based incentives and penalties has never been easy. And I suspect that even after we get
beyond the Enron debacle, crafting and updating such rules will continue to be a challenge.

Footnotes

1. On topics such as nonfinancial corporate governance, which is not in the Federal Reserve
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Board’s jurisdiction, 1 am obviously speaking for myself. In addition, my comments do not
represent the official views on this subject of the President’s Working Group on Financial

Markets, of which I am a member. Return to text

A Return to top

Home | News and events

Last npdate: March 26, 2002, 5:00 PM
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Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101
12/29/2006 1424.71 1427 1416.84 1418.3 1678200000 1418.3
12/28/2006 1426.77 1427.26 1422.05 142473 1508570000 1424.73
12/27/2006 1416.63 1427.72 1416.63 1426.84 1667370000 1426.84
12/26/2006 1410.75 1417.91 1410.45 1416.9 1310310000 1416.9
12/22/2006 1418.1 1418.82 1410.28 1410.76 1647590000 1410.76
12/21/2006 1423.2 1426.4 1415.9 1418.3 2322410000 1418.3
12/20/2006 1425.51 1429.05 142351 1423.53 2387630000 1423.53
12/19/2006 142242 1428.3 1414.88 142555 2717060000 1425.55
12/18/2006 1427.08 1431.81 1420.65 1422.48 2568140000 1422.48
12/15/2006 142548 1431.63 142548 1427.09 3229580000 1427.09
12/14/2006  1413.16 1427.23 1413.16 142549 2729700000 1425.49
12/13/2006 1411.32 1416.64 1411.05 1413.21 2552260000 1413.21
12/12/2006 1413 1413.78 1404.75 1411.56 2738170000 1411.56
12/11/2006  1409.81 14156 1408.56 1413.04 2289900000 1413.04
12/8/2006  1407.27 1414.09 1403.67 1409.84 2440460000 1409.84
12/7/2006 1412.86 1418.27 1406.8 1407.29 2743150000 1407.29
12/6/2006 14144 141593 1411.05 1412.9 2725280000 1412.9
12/5/2006 1409.1 141527 1408.78 141476 2755700000 1414.76
12/4/2006 1396.67 1411.23 1396.67 1409.12 2766320000 1409.12
12/1/2006 1400.63 140246 138593 1396.71 2800980000 1396.71
11/30/2006  1399.47 1406.3 1393.83 1400.63 4006230000 1400.63
11/29/2006 1386.11 1401.14 1386.11 1399.48 2790970000 1399.48
11/28/2006 1381.61 1387.91 1377.83 1386.72 2639750000 1386.72
11/27/2006  1400.95 1400.95 138144 1381.96 2711210000 1381.96
11/24/2006 1405.94 140594 1399.25 1400.95 832550000 1400.95
11/22/2006 1402.69 1407.89 140226 14086.09 2237710000 1406.09
11/21/2006  1400.43 1403.49 1399.99 1402.81 2597940000 1402.81
11/20/2006  1401.17 1404.37 1397.85 1400.5 2546710000 1400.5
11/17/2006  1399.76  1401.21 1394.55 1401.2 2726100000 1401.2
11/16/2006 1396.53 1403.76 1396.53 1399.76 2835730000 1399.76
11/15/2006  1392.91 1401.35 1392.13 1396.57 2831130000 1396.57
11/14/2006 1384.36 1394.49 1379.07 1393.22 3027480000 1393.22
11/13/2006 1380.58 1387.61 1378.8 1384.42 2386340000 1384.42
11/10/2006 1378.33 1381.04 1375.6 1380.9 2290200000 1380.9
11/9/2006 1385.43 1388.92 1377.31 1378.33 3012050000 1378.33
11/8/2006 1382.5 1388.61 1379.33 1385.72 2814820000 1385.72
11/7/2006 1379.75 1388.19 1379.19 1382.84 2636390000 1382.84
11/6/2006 1364.27 1381.4 1364.27 1379.78 2533550000 1379.78
11/3/2006 1367.31 1371.68 1360.98 1364.3 2419730000 1364.3
11/2/2006 1367.44 1368.39 1362.21 1367.34 2646180000 1367.34
11/1/2006 1377.76 1381.95 1366.26 1367.81 2821160000 1367.81
10/31/2006 1377.93 138121 137219 1377.94 2803030000 1377.94
10/30/2006 1377.3 1381.22 1373.46 1377.93 2770440000 1377.93
10/27/2006 1388.89 1388.89 1375.85 1377.34 2458450000 1377.34
10/26/2006 1382.21 1389.45 1379.47 1389.08 2793350000 1389.08
10/25/2006 1377.36  1383.61 1376  1382.22 2953540000 1382.22
10/24/2006 1377.02 1377.78 137242 1377.38 2876890000 1377.38
10/23/2006 1368.58 13774 1363.94 1377.02 2480430000 1377.02
10/20/2006 1366.94 1368.66 1362.1 1368.6 2526410000 1368.6
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Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101

10/19/2006 1365.95 1368.09 1362.06 1366.96 2619830000 1366.96
10/18/2006 1363.93 1372.87 1360.95 1365.8 2658840000 1365.8
10/17/2006 1369.05 1369.05 1356.87 1364.05 2519620000 1364.05
10/16/2006  1365.61 1370.2 1364.48 1369.06 2305920000 1369.06
10/13/2006 1362.82 1366.63 1360.5 1365.62 2482920000 1365.62
10/12/2006 1349.94 1363.76 1349.94 1362.83 2514350000 1362.83
10/11/2006  1353.28 1353.97 1343.57 1349.95 2521000000 1349.95
10/10/2006 1350.62 1354.23 1348.6 1353.42 2376140000 1353.42
10/9/2006 1349.58 1352.69 1346.55 1350.66 1935170000 1350.66
10/6/2006 1353.22 1353.22 1344.21 1349.59 2523000000 1349.59
10/5/2006 1349.84 1353.79 1347.75 1353.22 2817240000 1353.22
10/4/2006  1333.81 1350.2 1331.48 1350.2 3019880000 1350.2
10/3/2006 1331.32 1338.31 1327.1 1334.11 2682690000 1334.11
10/2/2006 1335.82 1338.54 1330.28 1331.32 2154480000 1331.32
9/29/2006 1339.15 1339.88 133564 1335.85 2273430000 1335.85
9/28/2006 1336.56 1340.28 1333.75 1338.88 2397820000 1338.88
9/27/2006 1336.12 1340.08 1333.54 1336.59 2749190000 1336.59
9/26/2006  1326.35 1336.6 13253 1336.35 2673350000 1336.35
9/25/2006 1314.78 1329.35 1311.58 1326.37 2710240000 1326.37
9/22/2006 1318.03 1318.03 1310.94 1314.78 2162880000 1314.78
9/21/2006 1324.89 1328.19 131545 1318.03 2627440000 1318.03
9/20/2006 1318.28 1328.53 1318.28 1325.18 2543070000 1325.18
9/19/2006 1321.17 1322.04 131217 1317.64 2390850000 1317.64
9/18/2006 1319.85 1324.87 1318.16 1321.18 2325080000 1321.18
9/15/2006 1316.28 1324.65 1316.28 1319.66 3198030000 1319.66
9/14/20086 1318 1318 1313.25 1316.28 2351220000 1316.28
9/13/2006 131274 1319.92 1311.12 1318.07 2597220000 1318.07
9/12/2006 1299.53 1314.28 1299.53 1313 2791580000 1313
9/11/2006 1298.86 1302.36 1290.93 1299.54 2506430000 1299.54
9/8/2006 1294.02 1300.14 1294.02 1298.92 2132890000 1298.92
9/7/2006 1300.21 1301.25 129213 1294.02 2325850000 1294.02
9/6/2006 1313.04 1313.04 1299.28 1300.26 2329870000 1300.26
9/5/2006 1310.94 1314.67 1308.82 1313.25 2114480000 1313.25
9/1/2006 1303.8 1312.03 1303.8 1311.01 1800520000 1311.01
8/31/2006 1304.25 1306.11 1302.45 1303.82 1974540000 1303.82
8/30/2006 1303.7 1306.74 1302.15 1305.37 2060690000 1305.37
8/29/2006 1301.57 1305.02 1295.29 1304.28 2093720000 1304.28
8/28/2006 1295.09 1305.02 1293.97 1301.78 1834920000 1301.78
8/25/2006 129592 1298.88 1292.39 1295.09 1667580000 1295.09
8/24/2006 129297 1297.23 12914 1296.06 1930320000 1296.06
8/23/2006 1298.73 1301.5 1289.82 129299 1893670000 1292.99
8/22/2006 1297.52 1302.49 1294.44 1298.82 1908740000 1298.82
8/21/2006 1302.3 1302.3 1295.51 1297.52 1759240000 1297.52
8/18/2006  1297.48 1302.3  1293.57 1302.3 2033910000 1302.3
8/17/2006 129537 1300.78 1292.71 1297.48 2458340000 1297.48
8/16/2006 1285.27 1296.21 128527 1295.43 2554570000 1295.43
8/15/2006 1268.19 1286.23 1268.19 1285.58 2334100000 1285.58
8/14/2006 1266.67 12789 1266.67 1268.21 2118020000 1268.21
8/11/2006 127164 1271.64 1262.08 1266.74 2004540000 1266.74
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8/10/2006
8/9/2006
8/8/2006
8/7/2006
8/4/2006
8/3/2006
8/2/2006
8/1/2006

7/31/2006

7/28/2006

7/27/2006

7/26/2006

7/25/2006

7/24/2006

7/21/2006

7/20/2006

7/19/2006

7/18/2006

7/17/2006

7/14/2006

7/13/2006

7/12/2006

7/11/2006

7/10/2006
7/7/12006
7/6/2006
7/5/2008
7/3/2006

6/30/2006

6/29/2006

6/28/2006

6/27/2006

6/26/2006

6/23/2006

6/22/2006

6/21/2006

6/20/2006

6/19/2006

6/16/2006

6/15/2006

6/14/2006

6/13/2006

6/12/2006
6/9/2006
6/8/2006
6/7/2006
6/6/2006
6/5/2006
6/2/2006

1265.72 127255 1261.3 1271.81 2402180000 1271.81
127113 1283.74 1264.73 1265.95 2555180000 1265.95
1275.67 1282.75 1268.37 127148 2457840000 1271.48
1279.31 1279.31 1273 127577 2045660000 1275.77
1280.26 129292 1273.82 1279.36 2530970000 1279.36
1278.22 128396 1271.25 1280.27 2728440000 1280.27
1270.73 1283.42 1270.73 1277.41 2610750000 1277.41
127853 1278.66 1265.71 1270.92 2527690000 1270.92
127853 1278.66 127431 1276.66 2461300000 1276.66
1263.15 1280.42 1263.15 1278.55 2480420000 1278.55

1268.2 1275.85 1261.92 1263.2 2776710000 1263.2
1268.87 1273.89 1261.94 1268.4 2667710000 1268.4
1260.91 127239 1257.19 1268.88 2563930000 1268.88
1240.25 1262.5 1240.25 1260.91 2312720000 1260.91
1249.12 1250.96 1238.72 1240.29 2704090000 1240.29
1259.81 126256 1249.13 1249.13 2345580000 1249.13
1236.74 1261.81 1236.74 1259.81 2701980000 1259.81
1234.48 1239.86 122454 1236.86 2481750000 1236.86

1236.2 1240.07 123149 1234.49 2146410000 1234.49
1242.29 12427 1228.45 1236.2 2467120000 1236.2
1258.58 1258.58 1241.43 124228 2545760000 124228
127239 1273.31  1257.29 1258.6 2250450000 1258.6
1267.26 1273.64 1259.65 127243 2310850000 1272.43
126546 1274.06 126446 1267.34 1854590000 1267.34
1274.08 127538 1263.13 1265.48 1988150000 1265.48
1270.58 1278.32 1270.58 1274.08 2009160000 1274.08
1280.05 1280.05 1265.91 1270.91 2165070000 1270.91
1270.06 1280.38 1270.06 1280.19 1114470000 1280.19
1272.86 1276.3 1270.2 1270.2 3049560000 1270.2
124594 1272.88 124594 1272.87 2621250000 1272.87
1238.99 1247.06 1237.59 1246 2085490000 1246
1250.55 1253.37 1238.94 1239.2 2203130000 1239.2

12445 125092 1243.68 1250.56 1878580000 1250.56
124559 1253.13 1241.43 1244.5 2017270000 1244.5
12561.92  1251.92 1241.53 12456 2148180000 12456
1240.09 1257.96 1240.09 1252.2 2361230000 1252.2
1240.12  1249.01 1238.87 1240.12 2232950000 1240.12
12561.54 1255.93 1237.17 1240.13 2517200000 1240.13
1256.16  1256.27 1246.33 125154 2783390000 1251.54
1230.01 1258.64 1230.01 1256.16 2775480000 1256.16
1223.66 123146 121929 1230.04 2667990000 1230.04
1236.08 1243.37 1222.52 1223.69 3215770000 1223.69
1252.27 1255.22 1236.43 1237.44 2247010000 1237.44
1257.93 1262.58 1250.03 1252.3 2214000000 12623
1256.08 1259.85 1235.18 1257.93 3543790000 1257.93
1263.61 1272.47 1255.77 1256.15 2644170000 1256.15
1265.23 1269.88 1254.46 1263.85 2697650000 1263.85
1288.16 1288.16 1264.66 1265.29 2313470000 1265.29
1285.71  1290.68 1280.22 1288.22 2295540000 1288.22
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6/1/2006
5/31/2006
5/30/2006
5/26/2006
5/25/2006
5/24/2006
5/23/2006
5/22/2006
5/19/2006
5/18/2006
5/17/2006
5/16/2006
5/15/2006
5/12/2006
5/11/2006
5/10/2006

5/9/2006

5/8/2006

5/5/2006

5/4/2006

5/3/2006

5/2/2006

5/1/2006
4/28/2006
4/27/2006
4/26/2006
4/25/2006
4/24/2006
4/21/2006
4/20/2006
4/19/2006
4/18/2006
4/17/2006
4/13/2006
4/12/2006
4/11/2006
4/10/2006

4/7/2006

4/6/2006

4/5/2006

4/4/2006

4/3/2006
3/31/2006
3/30/2006
3/29/2006
3/28/2006
3/27/2006
3/24/2006
3/23/2006

1270.05 1285.71 1269.19 1285.71 2360160000 1285.71
1259.38 1270.09 1259.38 1270.09 2692160000 1270.09
1280.04 1280.04 1259.87 1259.87 2176190000 1259.87
127271 1280.54 12725 1280.16 1814020000 1280.16
125841 1273.26 125841 1272.88 2372730000 1272.88
1256.56 1264.53 124534 1258.57 2999030000 1258.57
1262.06 1273.67 1256.15 1256.58 2605250000 1256.58
1267.03 1268.77 1252.98 1262.07 2773010000 1262.07
1261.81  1272.15 1256.28 1267.03 2982300000 1267.03
1270.25 127489 1261.75 1261.81 2537490000 1261.81
129173  1291.73 1267.31 1270.32 2830200000 1270.32

12945 1297.88 128851 1292.08 2386210000 1292.08
129119  1204.81 1284.51 1294.5 2505660000 1294.5
1305.88 1305.88 1290.38 1291.24 2567970000 1291.24
1322.63 1322.63 1303.45 1305.92 2531520000 1305.92
1324.57 1325.51 131744 1322.85 2268550000 1322.85
1324.66 1326.6 132248 1325.14 2157290000 1325.14
1325.76 1326.7 1322.87 1324.66 2151300000 1324.66
131225 1326.53 131225 1325.76 2294760000 1325.76
1307.85 1315.14 130785 1312.25 2431450000 1312.25
1313.21  1313.47 1303.92 1308.12 2395230000 1308.12
1305.19 1313.66 1305.19 1313.21 2403470000 1313.21
1310.61 1317.21 130346 1305.19 2437040000 1305.19
1309.72 1316.04 1306.16 1310.61 2419920000 1310.61
1305.41 1315 129557 1309.72 2772010000 1309.72
1301.74 1310.97 1301.74 1305.41 2502690000 1305.41
1308.11  1310.79 1299.17 1301.74 2366380000 1301.74
1311.28 1311.28 1303.79 1308.11 2117330000 1308.11
131146 1317.67 1306.59 1311.28 2392630000 1311.28
1309.93 1318.16 1306.38 1311.46 2512920000 1311.46
1307.65 1310.39 1302.79 1309.93 2447310000 1309.93
1285.33 1309.02 1285.33 1307.28 2595440000 1307.28
1289.12 129245 1280.74 1285.33 1794650000 1285.33
1288.12  1292.09 1283.37 1289.12 1891940000 1289.12
1286.57 1290.93 1286.45 1288.12 1938100000 1288.12

1296.6 1300.71 128296 1286.57 2232880000 1286.57
129551 1300.74 1293.17 1296.62 1898320000 1296.62
1309.04 1314.07 1294.18 1295.5 2082470000 1295.5
1311.56 1311.99 1302.44 1309.04 2281680000 1309.04
1305.93 1312.81 1304.82 131156 2420020000 1311.56
1297.81 1307.55 1294.71 1305.93 2147660000 1305.93
1302.88 1309.19 1296.65 1297.81 2494080000 1297.81
1300.25 1303 1294.87 1294.87 2236710000 1294.87
1302.89 1310.15 1296.72 1300.25 2294560000 1300.25
1293.23 1305.6 1293.23 1302.89 2143540000 1302.89
1301.61  1306.24 1291.84 1293.23 2148580000 1293.23
130295 1303.74 1299.09 1301.61 2029700000 1301.61
1301.67 1306.53 1298.89 1302.95 2326070000 1302.95
1305.04 1305.04 1298.11 1301.67 1980940000 1301.67
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3/22/2006
3/21/2006
3/20/2006
3/17/2006
3/16/2006
3/15/2006
3/14/2006
3/13/2006
3/10/2006

3/9/2006

3/8/2006

3/7/2006

3/6/2006

3/3/2006

3/2/2006

3/1/20086
2/28/2006
2/27/2006
2/24/2006
2/23/2006
2/22/2006
2/21/2006
2/17/2006
2/16/2006
2/15/2006
2/14/2006
2/13/2006
2/10/2006

2/9/2006

2/8/2006

2/7/20086

2/6/2006

2/3/2006

2/2/2006

2/1/2006
1/31/2006
1/30/2006
1/27/2006
1/26/2006
1/25/2006
1/24/2006
1/23/2006
1/20/2006
1/19/2006
1/18/2006
1/17/2006
1/13/2006
1/12/2006
1/11/2006

1297.23 1305.97 1295.81 1305.04 2039810000 1305.04
1305.08 1310.88 1295.82 1297.23 2147370000 1297.23
1307.25 1310 1303.59 1305.08 1976830000 1305.08
1305.33 1309.79 1305.32 1307.25 2549620000 1307.25
1303.02 1310.45 1303.02 1305.33 2292180000 1305.33
1297.48 13044 129497 1303.02 2293000000 1303.02
128413 1298.14 1282.67 1297.48 2165270000 1297.48
1281.58 1287.37 1281.58 128413 2070330000 1284.13
127223 1284.37 127111  1281.42 2123450000 1281.42
1278.47 128274 - 1272.23 1272.23 2140110000 1272.23
1275.88 1280.33 1268.42 1278.47 2442870000 1278.47
1278.26 1278.26 1271.11 1275.88 2268050000 1275.88
1287.23 1288.23 1275.67 1278.26 2280190000 1278.26
1289.14 1297.33 1284.2 1287.23 2152950000 1287.23
1291.24 129124 1283.21 1289.14 2494590000 1289.14
1280.66 1291.8 1280.66 1291.24 2308320000 1291.24
1294.12 129412 1278.66 1280.66 2370860000 1280.66
1289.43 1297.57 128943 129412 1975320000 1294.12
1287.79 129211 1285.62 1289.43 1933010000 1289.43
1292.67 1293.84 1285.14 1287.79 2144210000 1287.79
1283.03 129417 1283.03 1292.67 2222380000 1292.67
1287.24 1291.92 1281.33 1283.03 2104320000 1283.03
1289.38 128947 1284.07 1287.24 2128260000 1287.24
1280 1289.39 1280 1289.38 2251490000 1289.38
1275.53 1281  1271.06 1280 2317590000 1280
1262.86 1278.21 1260.8 1275.53 2437940000 1275.53
1266.99 1266.99 1258.34 1262.86 1850080000 1262.86
1263.82 1269.89 1254.98 1266.99 2290050000 1266.99
1265.65 1274.56 1262.8 1263.78 2441920000 1263.78
1254.78 1266.47 125478 1265.65 2456860000 1265.65
1265.02 1265.78 1253.61 1254.78 2366370000 1254.78
1264.03 1267.04 1261.62 1265.02 2132360000 1265.02
1270.84 1270.87 1261.02 1264.03 2282210000 1264.03
128246 128246 1267.72 1270.84 2565300000 1270.84
1280.08 1283.33 1277.57 1282.46 2589410000 1282.46
1285.2 1285.2 1276.85 1280.08 2708310000 1280.08
1283.72 1287.94 1283.51 1285.19 2282730000 1285.19
127383 1286.38 1273.83 1283.72 2623620000 1283.72
1264.68 127644 1264.68 1273.83 2856780000 1273.83
1266.86 1271.87 1259.42 1264.68 2617060000 126468
1263.82 1271.47 1263.82 1266.86 2608720000 1266.86
1261.49 1268.19 1261.49 1263.82 2256070000 1263.82
1285.04 1285.04 1260.92 1261.49 2845810000 1261.49
1277.93 1287.79 1277.93 1285.04 2444020000 1285.04
1282.93 1282.93 1272.08 1277.93 2233200000 1277.93
128761 1287.61 1278.61 1283.03 2179970000 1283.03
1286.06 1288.96 1282.78 1287.61 2206510000 1287.61
1294.18 129418 1285.04 1286.06 2318350000 1286.06
1289.72 1294.9 1288.12 1294.18 2406130000 1294.18
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1/10/2006  1290.15 1290.15 1283.76 1289.69 2373080000 1289.69
1/9/2006 1285.45 1290.78 1284.82 1290.15 2301490000 1290.15
1/6/2006 1273.48 1286.09 1273.48 128545 2446560000 1285.45
1/5/2006 1273.46 1276.91 1270.3 1273.48 2433340000 1273.48
1/4/2006 1268.8 127537 1267.74 1273.46 2515330000 1273.46
1/3/2006  1248.29 1270.22 1245.74 1268.8 2554570000 1268.8

12/30/2005 1254.42 125442 124659 1248.29 1443500000 1248.29
12/29/2005 1258.17 1260.61 125418 125442 1382540000 1254.42
12/28/2005 1256.54 1261.1  1256.54 1258.17 1422360000 1258.17
12/27/2005 1268.66 1271.83 125654 1256.54 1540470000 1256.54
12/23/2005 1268.12 1269.76 126592 1268.66 1285810000 1268.66
12/22/2005 1262.79 1268.19 12625 1268.12 1888500000 1268.12
12/21/2005 1259.62 1269.37 1259.62 1262.79 2065170000 1262.79
12/20/2005 12569.92 1263.86 1257.21 1259.62 1996690000 1259.62
12/19/2005 1267.32 1270.51 1259.28 1259.92 2208810000 1259.92
12/16/2005 1270.94 127524 1267.32 1267.32 2584190000 1267.32
12/15/2005 1272.74 127517 1267.74 1270.94 2180590000 1270.94
12/14/2005 1267.43 12758 1267.07 1272.74 2145520000 1272.74
12/13/2005 1260.43 1272.11 125856 1267.43 2390020000 1267.43
12/12/2005 1259.37 1263.86 125552 1260.43 1876550000 1260.43

12/9/2005 1255.84 1263.08 1254.24 1259.37 1896290000 1259.37

12/8/2005 1257.37 1263.36 1250.91 1255.84 2178300000 1255.84

12/7/2005 1263.7 1264.85 1253.02 1257.37 2093830000 1257.37

12/6/2005 1262.09 1272.89 1262.09 1263.7 2110740000 1263.7

12/5/2005 1265.08 1265.08 1258.12 1262.09 2325840000 1262.09

12/2/2005 1264.67 1266.85 1261.42 1265.08 2125580000 1265.08

12/1/2005 124948 1266.17 1249.48 1264.67 2614830000 1264.67

11/30/2005 1257.48 1260.93 1249.39 124948 2374690000 1249.48
11/29/2005 1257.46 1266.18 1257.46 1257.48 2268340000 1257.48
11/28/2005 1268.25 1268.44 125717 1257.46 2016900000 1257.46
11/25/2005 1265.61 1268.78 1265.54 1268.25 724940000 1268.25
11/23/2005 1261.23 1270.64 125951 1265.61 1985400000 1265.61
11/22/2005 1254.85 1261.9 12514  1261.23 2291420000 1261.23
11/21/2005 1248.27 1255.89 12469 125485 2117350000 1254.85
11/18/2005 1242.8 1249.58 1240.71 1248.27 2453290000 1248.27
11/17/2005 1231.21 124296 1231.21 1242.8 2298040000 1242.8
11/16/2005 1229.01 1232.24 122718 1231.21 2121580000 1231.21
11/15/2005 1233.76 1237.94 1226.41 1229.01 2359370000 1229.01
11/14/2005 1234.72 1237.2  1231.78 1233.76 1899780000 1233.76
11/11/2005 1230.96 1235.7  1230.72 1234.72 1773140000 1234.72
11/10/2005 1220.65 1232.41 121505 1230.96 2378460000 1230.96

11/9/2005 1218.589 122659 1216.53 1220.65 2214460000 1220.65

11/8/2005 122281 122281 1216.08 1218.59 1965050000 1218.59

11/7/2005 1220.14 122418 121729 1222.81 1987580000 1222.81

11/4/2005 1219.94 122252 121445 1220.14 2050510000 1220.14

11/3/2005 1214.76 12247 121476 1219.94 2716630000 1219.94

11/2/2005 1202.76 1215.17 1201.07 1214.76 2648090000 1214.76

11/1/2005 1207.01 1207.34 1201.66 1202.76 2457850000 1202.76

10/31/2005 119841 121143 119841 1207.01 2567470000 1207.01
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10/28/2005 11789 1198.41 1178.9 1198.41 2379400000 1198.41
10/27/2005 1191.38 119265 1178.89 1178.9 2395370000 1178.9
10/26/2005 1196.54 1204.01 1191.38 1191.38 2467750000 1191.38
10/25/2005 1199.38 1201.3 1189.29 1196.54 2312470000 1196.54
10/24/2005 1179.59 1199.39 1179.59 1199.38 2197790000 1199.38
10/21/2005 1177.8 118646 1174.92 1179.59 2470920000 1179.59
10/20/2005 1195.76 1187.3 1173.3 1177.8 2617250000 1177.8
10/19/2005 1178.14 119576 1170.55 1195.76 2703590000 1195.76
10/18/2005 1190.1 1190.1 1178.13 1178.14 2197010000 1178.14
10/17/2005 1186.57 119121 1184.48 1190.1 2054570000 1190.1
10/14/2005 1176.84 1187.13 117544 1186.57 2188940000 1186.57
10/13/2005 117768 1179.56 1168.2 1176.84 2351150000 1176.84
10/12/2005 1184.87 1190.02 1173.65 1177.68 2491280000 1177.68
10/11/2005 1187.33 1193.1 1183.16 1184.87 2299040000 1184.87
10/10/2005 1195.9 119652 1186.12 1187.33 2195990000 1187.33
10/7/2005 119149 1199.71 1191.46 1195.9 2126080000 1195.9
10/6/2005 1196.39 1202.14 118192 119149 2792030000 119149
10/5/2005  1214.47 121447 1196.25 1196.39 2546780000 1196.39
10/4/2005 1226.7 1229.88 1214.02 1214.47 2341420000 1214.47
10/3/2005 1228.81 1233.34 1225.15 1226.7 2097490000 1226.7
9/30/2005 1227.68 1229.57 1225.22 1228.81 2097520000 1228.81
9/29/2005 1216.89 1228.7 121154 1227.68 2176120000 1227.68
9/28/2005 121566 1220.98 121272 1216.89 2106980000 1216.89
9/27/2005 121563 1220.17 1211.11 121566 1976270000 1215.66
9/26/2005 121529 122256 1211.84 121563 2022220000 1215.63
9/23/2005 121462 1218.83 1209.8 1215.29 1973020000 1215.29
9/22/2005 1210.2 1216.64 1205.35 1214.62 2424720000 1214.62
9/21/2005 1221.34 122152 1209.89 1210.2 2548150000 1210.2
9/20/2005 1231.02 1236.49 1220.07 1221.34 2319250000 1221.34
9/19/2005 1237.91 1237.91 1227.65 1231.02 2076540000 1231.02
9/16/2005 122842 1237.95 122842 1237.91 3152470000 1237.91
9/15/2005 122716 1231.88 1224.85 1227.73 2079340000 1227.73
9/14/2005 1231.2 123474 1226.16 1227.16 1986750000 1227.16
9/13/2005 1240.57 1240.57 1231.2 1231.2 2082360000 1231.2
9/12/2005 1241.48 12426 1239.15 1240.56 1938050000 1240.56
9/9/2005 1231.67 1243.13 1231.67 1241.48 1992560000 1241.48
9/8/2005 1236.36 1236.36 1229.51 1231.67 1955380000 1231.67
9/7/2005 1233.39 1237.06 1230.93 1236.36 2067700000 1236.36
9/6/2005 1218.02 1233.61 1218.02 1233.39 1932090000 1233.39
9/2/2005 122159 1224.45 1217.75 1218.02 1640160000 1218.02
9/1/2005 1220.33 1227.29 1216.18 1221.59 2229860000 1221.59
8/31/2005 1208.41 1220.36 1204.4 1220.33 2365510000 1220.33
8/30/2005 121228 1212.28 1201.07 1208.41 1916470000 1208.41
8/29/2005 1205.1  1214.28 1201.53 1212.28 1599450000 1212.28
8/26/2005 1212.4 12124 1204.23 1205.1 1541090000 1205.1
8/25/2005 1209.59 1213.73 1209.57 1212.37 1571110000 1212.37
8/24/2005 1217.57 1224.15 1209.37 1209.59 1930800000 1209.59
8/23/2005 1221.73 1223.04 121444 1217.59 1678620000 1217.59
8/22/2005 1219.71 1228.96 1216.47 122173 1621330000 1221.73
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8/19/2005 1219.02 1225.08 1219.02 1219.71 1558790000 1219.71
8/18/2005 1220.24 122264 121593 1219.02 1808170000 1219.02
8/17/2005 1219.34 122563 1218.07 1220.24 1859150000 1220.24
8/16/2005 1233.87 1233.87 1219.05 1219.34 1820410000 1219.34
8/15/2005 1230.4 1236.24 1226.2 1233.87 1562880000 1233.87
8/12/2005 1237.81 1237.81 122587 1230.39 1709300000 1230.39
8/11/2005 1229.13 1237.81 1228.33 1237.81 1941560000 1237.81
8/10/2005 1231.38 124269 122658 1229.13 2172320000 1229.13

8/9/2005 1223.13 1234.11 1223.13 1231.38 1897520000 1231.38

8/8/2005 1226.42 1232.28 1222.67 1223.13 1804140000 1223.13

8/5/2005 1235.86 123586 122562 1226.42 1930280000 1226.42

8/4/2005 1245.04 1245.04 123515 123586 1981220000 1235.86

8/3/2005 1244.12 124586 1240.57 1245.04 1999980000 1245.04

8/2/2005 1235.35 124469 123535 1244.12 2043120000 1244.12

8/1/2005 1234.18 1239.1 1233.8 123535 1716870000 1235.35
7/29/2005 1243.72 1245.04 1234.18 1234.18 1789600000 1234.18
7/28/2005 1236.79 124515 123581 1243.72 2001680000 1243.72
7/27/2005 1231.16 1237.64 1230.15 1236.79 1945800000 1236.79
7/26/2005 1229.03 1234.42 1229.03 1231.16 1934180000 1231.16
7/25/2005 123368 1238.36 1228.15 1229.03 1717580000 1229.03
7/22/2005 1227.04 1234.19 1226.15 1233.68 1766990000 1233.68
7/21/2005 1235.2 1235.83 1224.7 1227.04 2129840000 1227.04
7/20/2005 1229.35 1236.56 1222.91 1235.2 2063340000 1235.2
7/19/2005 122113 1230.34 122113 1228.35 2041280000 1229.35
7/18/2005 1227.92 1227.92 122113 1221.13 1582100000 1221.13
7/15/2005 1226.5 1229.53 1223.5 1227.92 1716400000 1227.92
7/14/2005 1223.29 1233.16 1223.29 1226.5 2048710000 1226.5
7/13/2005 122221 122446 1219.64 1223.29 1812500000 1223.29
7/12/2005 1219.44 122554 1216.6 1222.21 1932010000 1222.21
7/11/2005 1211.86 1220.03 1211.86 1219.44 1846300000 1219.44

7/8/2005 1187.87 1212.73 11897.2 1211.86 1900810000 1211.86

7/7/2005 119494 1198.46 1183.55 1197.87 195244000C 1197.87

7/6/2005 1204.99 1206.11 119478 119494 1883470000 1194.94

7/5/2005 1194.44 1206.34 119249 1204.99 1805820000 1204.99

7/1/2005 1191.33 1197.89 1191.33 1194.44 1593820000 1194.44
6/30/2005 1199.85 1203.27 1190.51 1191.33 2109490000 1191.33
6/29/2005 1201.57 1204.07 1198.7 1199.85 1769280000 1199.85
6/28/2005 1190.63 120254 1190.69 1201.57 1772410000 1201.57
6/27/2005 1191.57 1194.33 1188.3 1190.69 1738620000 1190.69
6/24/2005 1200.73 1200.9 1191.45 1191.57 2418800000 1191.57
6/23/2005 1213.88 1216.45 1200.72 1200.73 2029920000 1200.73
6/22/2005 1213.61 1219.59 1211.69 1213.88 1823250000 1213.88
6/21/2005 1216.1 121713  1211.86 1213.61 1720700000 1213.61
6/20/2005 1216.96 1219.1  1210.65 1216.1 1714530000 1216.1
6/17/2005 1210.93 1219.55 1210.93 1216.96 2407370000 1216.96
6/16/2005 1206.55 1212.1 120547 1210.96 1776040000 1210.96
6/15/2005 1203.91 1208.08 1198.66 1206.58 1840440000 1206.58
6/14/2005 1200.82 1207.53 1200.18 1203.91 1698150000 1203.91
6/13/2005 1198.11 1206.03 1194.51 1200.82 1661350000 1200.82
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6/10/2005
6/9/2005
6/8/2005
6/7/2005
6/6/2005
6/3/2005
6/2/2005
6/1/2005

5/31/2005

5/27/2005

5/26/2005

5/25/2005

5/24/2005

5/23/2005

5/20/2005

5/19/2005

5/18/2005

5/17/2005

5/16/2005

5/13/2005

5/12/2005

5/11/2005

5/10/2005
5/9/2005
5/6/2005
5/5/2005
5/4/2005
5/3/2005
5/2/2005

4/29/2005

4/28/2005

4/27/2005

4/26/2005

4/25/2005

4/22/2005

4/21/2005

4/20/2005

4/19/2005

4/18/2005

4/15/2005

4/14/2005

4/13/2005

4/12/2005

4/11/2005
4/8/2005
4/7/2005
4/6/2005
4/5/2005
4/4/2005

1200.93 1202.79 119264 1198.11 1664180000 1198.11
119467 1201.86 1191.09 1200.93 1824120000 1200.93
1197.26 120197 1193.33 1194.67 1715480000 1194.67
1197.51 1208.85 1197.26 1197.26 1851370000 1197.26
1196.02 1198.78 1192.75 1197.51 1547120000 1197.51
120429 1205.09 119455 1196.02 1627520000 1196.02
1202.27 1204.67 1198.42 1204.29 1813790000 1204.29

11915 120564 1191.03 1202.22 1810100000 1202.22
1198.78 1198.78 1191.5 1191.5 1840680000 1191.5
1197.62 1199.56 119528 1198.78 1381430000 1198.78
1190.01 119895 1190.01 1197.62 1654110000 1197.62
1194.07 1194.07 1185.96 1190.01 1742180000 1190.01
1193.86 119529 1189.87 1194.07 1681000000 1194.07
1189.28 119744 1188.76 1193.86 1681170000 1193.86
1191.08 119122 118519 1189.28 1631750000 1189.28
1185.56 1191.09 118449 1191.08 1775860000 1191.08

1173.8 1187.9 1173.8 118556 2266320000 1185.56
116569 117435 1159.86 1173.8 1887260000 1173.8
1154.05 116575 1153.64 1165.69 1856860000 1165.69
1159.36 1163.75 1146.18 1154.05 2188590000 1154.05
117111 1173.37 1157.76 1159.36 1995290000 1159.36
1166.22  1171.77 1157.71  1171.11 1834970000 1171.11
1178.84 1178.84 1162.98 1166.22 1889660000 1166.22
1171.35 1178.87 1169.38 1178.84 1857020000 1178.84
1172.63  1177.75 1170.5 1171.35 1707200000 1171.35
1175.65 1178.62 1166.77 1172.63 1997100000 1172.63
1161.17  1176.01 1161.17 1175.65 2306480000 1175.65
1162.16  1166.89 1156.71 1161.17 2167020000 1161.17
1156.85 1162.87 1154.71 1162.16 1980040000 1162.16
114322 1156.97 1139.19 1156.85 2362360000 1156.85
1156.38 1156.38 1143.22 1143.22 2182270000 1143.22
1151.74 1159.87 114442 1156.38 2151520000 1156.38

1162.1 1164.8 1151.83 1151.83 1959740000 1151.83
1152.12  1164.05 1152.12 1162.1 1795030000 1162.1
1159.95 1150.95 114295 1152.12 2045880000 1152.12

1137.5 1159.95 11375 1159.95 2308560000 1159.95
1152.78 115855 1136.15 1137.5 2217050000 11375
114598 115467 114598 1152.78 2142700000 1152.78
114262 1148.92 1139.8 1145.98 2180670000 1145.98
1162.05 1162.05 1141.92 1142.62 2689960000 1142.62
1173.79  1174.67 1161.7 1162.05 2355040000 1162.05
1187.76  1187.76 1171.4  1173.79 2049740000 1173.79
1181.21  1190.17 1170.85 1187.76 1979830000 1187.76

1181.2 1184.07 1178.69 1181.21 1525310000 1181.21
119114 119175 1181.13 1181.2 1661330000 1181.2
1184.07 1191.88 1183.81 1191.14 1900620000 1191.14
1181.39 1189.34 1181.39 1184.07 1797400000 1184.07
1176.12 118356 117612 1181.39 1870800000 1181.39
117279 117861 1167.72 1176.12 2079770000 1176.12
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Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101
4/1/2005 1180.59 1189.8 1169.91 1172.92 2168690000 1172.92
3/31/2005 1181.41 1184.53 1179.49 1180.59 2214230000 1180.59
3/30/2005 116536 1181.54 116536 1181.41 2097110000 1181.41
3/29/2005 117428 1179.39 1163.69 1165.36 2223250000 1165.36
3/28/2005 117142 117991 117142 117428 1746220000 1174.28
3/24/2005 117253 1180.11 1171.42 1171.42 1721720000 1171.42
3/23/2005 1171.71  1176.26 1168.7 1172.53 2246870000 1172.53
3/22/2005 1183.78 1189.59 1171.63 1171.71 2114470000 1171.71
3/21/2005 1189.65 1189.65 1178.82 1183.78 1819440000 1183.78
3/18/2005 1190.21 1191.98 1182.78 1189.65 2344370000 1189.65
3/17/2005 1188.07 1193.28 1186.34 1190.21 1581930000 1190.21
3/16/2005 1197.75 1197.75 1185.61 1188.07 1653190000 1188.07
3/15/2005 1206.83 1210.54 1197.75 1197.75 1513530000 1197.75
3/14/2005 1200.08 1206.83 1199.51 1206.83 1437430000 1206.83
3/11/2005 1209.25 1213.04 1198.15 1200.08 1449820000 1200.08
3/10/2005 1207.01 1211.23 1201.41 1209.25 1604020000 1209.25
3/9/2005 1219.43 121943 1206.66 1207.01 1704970000 1207.01
3/8/2005 1225.31 1225.69 121857 1219.43 1523090000 1219.43
3/7/2005 122212 122911 122212 122531 1488830000 1225.31
3/4/2005 1210.47 122476 121047 122212 1636820000 1222.12
3/3/2005 1210.08 1215.72 1204.45 121047 1616240000 1210.47
3/2/2005 1210.41 121579 120422 1210.08 1568540000 1210.08
3/1/2005 1203.6 1212.25 1203.6 1210.41 1708060000 1210.41
2/28/2005 1211.37 1211.37 1198.13 1203.6 1795480000 1203.6
2/25/2005 1200.2 121215 1199.61 1211.37 1523680000 1211.37
2/24/2005 1190.8  1200.42 1187.8 1200.2 1518750000 1200.2
2/23/2005 1184.16 1193.52 1184.16 1190.8 1501090000 1190.8
2/22/2005 1201.59 120248 1184.16 1184.16 1744940000 1184.16
2/18/2005 1200.75 1202.92 1197.35 1201.59 1551200000 1201.59
2/17/2005 1210.34 1211.33 1200.74 1200.75 1580120000 1200.75
2/16/2005 1210.12 121244 1205.06 1210.34 1490100000 1210.34
2/15/2005 1206.14 1212.44 120552 1210.12 1527080000 1210.12
2/14/2005 1205.3 1206.93 1203.59 1206.14 1290180000 1206.14
2/11/2005 1197.01 1208.38 1193.28 1205.3 1562300000 1205.3
2/10/2005 119199 1198.75 1191.54 1197.01 1491670000 1197.01
2/9/2005 1202.3 1203.83 1191.54 1191.99 1511040000 1191.99
2/8/2005 1201.72 1205.11 1200.16 1202.3 1416170000 1202.3
2/7/2005 1203.03 1204.15 1199.27 1201.72 1347270000 1201.72
2/4/2005 1189.89 1203.47 1189.67 1203.03 1648160000 1203.03
2/3/2005 1193.19 1193.19 1185.64 1189.89 1554460000 1189.89
2/2/2005 118941 119525 1188.92 1193.19 1561740000 1193.19
2/1/2005 1181.27 1190.39 1180.95 1189.41 1681980000 1189.41
1/31/2005 1171.36 1182.07 1171.36 1181.27 1679800000 1181.27
1/28/2005 117455 117561 1166.25 1171.36 1641800000 1171.36
1/27/2005 1174.07 11775 1170.15 1174.55 1600600000 1174.55
1/26/2005 1168.41 1175.96 1168.41 1174.07 1635900000 1174.07
1/25/2005 1163.75 11743 1163.75 1168.41 1610400000 1168.41
1/24/2005 1167.87 1173.03 1163.75 1163.75 1494600000 1163.75
1/21/2005 117541 117945 1167.82 1167.87 1643500000 1167.87
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1/20/2005 118463 1184.63 117342 117541 1692000000 1175.41
1/19/2005 119598 1195.98 1184.41 1184.63 1498700000 1184.63
1/18/2005 1184.52 1195.98 1180.1  1195.98 1596800000 1195.98
1/14/2005 1177.45 118521 1177.45 1184.52 1335400000 1184.52
1/13/2005 1187.7 1187.7 1175.81 1177.45 1510300000 1177.45
1/12/2005 118299 1187.92 1175.64 1187.7 1562100000 1187.7
1/11/2005 1190.25 1190.25 1180.43 1182.99 1488800000 1182.99
1/10/2005 1186.19 1194.78 1184.8 1190.25 1490400000 1190.25
1/7/2005 1187.89 1192.2 1182.16 1186.19 1477900000 1186.19
1/6/2005 1183.74 119163 1183.27 1187.89 1569100000 1187.89
1/5/2005 1188.05 119273 1183.72 1183.74 1738900000 1183.74
1/4/2005 1202.08 1205.84 1185.39 1188.05 1721000000 1188.05
1/3/2005 1211.92 1217.8 1200.32 1202.08 1510800000 1202.08
12/31/2004 1213.55 1217.33 1211.65 1211.92 786900000 1211.92
12/30/2004 1213.45 121647 1213.41 121355 829800000 1213.55
12/29/2004 1213.54 1213.85 1210.95 1213.45 925900000 1213.45
12/28/2004 1204.92 1213.54 120492 1213.54 983000000 1213.54
12/27/2004 1210.13 121413 1204.92 120492 922000000 1204.92
12/23/2004 1209.57 1213.66 1208.71 1210.13 956100000 1210.13
12/22/2004 120545 121142 1203.85 1209.57 1390800000 1209.57
12/21/2004 119465 1205.83 1194.65 120545 1483700000 1205.45
12/20/2004 1194.2 1203.43 1193.36 1194.65 1422800000 1194.65
12/17/2004 1203.21 1203.21 1193.49 1194.2 2335000000 1194.2
12/16/2004 120572 1207.97 119841 1203.21 1793900000 1203.21
12/15/2004 1203.38 1206.61 1199.44 1205.72 1695800000 1205.72
12/14/2004 1198.68 120529 1197.84 1203.38 1544400000 1203.38
12/13/2004 1188 1198.74 1188 1198.68 1436100000 1198.68
12/10/2004 1189.24 119145 1185.24 1188 1443700000 1188
12/9/2004 1182.81 1190.51 1173.79 1189.24 1624700000 1189.24
12/8/2004 1177.07 1184.05 1177.07 1182.81 1525200000 1182.81
12/7/2004 1190.25 1192.17 1177.07 1177.07 1533900000 1177.07
12/6/2004 1191.17 119241 118518 1190.25 1354400000 1190.25
12/3/2004 1190.33 119746 1187.71 1191.17 1566700000 1191.17
12/2/2004  1191.37 1194.8 1186.72 1190.33 1774900000 1190.33
12/1/2004 1173.78 1191.37 1173.78 1191.37 1772800000 1191.37
11/30/2004 117857 1178.66 1173.81 1173.82 1553500000 1173.82
11/29/2004 1182.65 1186.94 1172.37 1178.57 1378500000 1178.57
11/26/2004 1181.76 1186.62 1181.08 1182.65 504580000 1182.65
11/24/2004 1176.94 118246 1176.94 1181.76 1149600000 1181.76
11/23/2004 1177.24 117952 117141 1176.94 1428300000 1176.94
11/22/2004 1170.34 1178.18 1167.89 1177.24 1392700000 1177.24
11/19/2004 1183.55 1184 1169.19 1170.34 1526600000 1170.34
11/18/2004 1181.94 1184.9 1180.15 1183.55 1456700000 1183.55
11/17/2004 1175.43 1188.46 117543 1181.94 1684200000 1181.94
11/16/2004 1183.81 1183.81 1175.32 1175.43 1364400000 1175.43
11/15/2004 1184.17 1184.48 1179.85 1183.81 1453300000 1183.81
11/12/2004 1173.48 1184.17 1171.43 1184.17 1531600000 1184.17
11/11/2004 1162.91 11748 116291 1173.48 1393000000 1173.48
11/10/2004 1164.08 1169.25 1162.51 1162.91 1504300000 1162.91

11 of 36



Date

Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101

11/9/2004
11/8/2004
11/5/2004
11/4/2004
11/3/2004
11/2/2004
11/1/2004
10/29/2004
10/28/2004
10/27/2004
10/26/2004
10/25/2004
10/22/2004
10/21/2004
10/20/2004
10/19/2004
10/18/2004
10/15/2004
10/14/2004
10/13/2004
10/12/2004
10/11/2004
10/8/2004
10/7/2004
10/6/2004
10/5/2004
10/4/2004
10/1/2004
9/30/2004
9/29/2004
9/28/2004
9/27/2004
9/24/2004
9/23/2004
9/22/2004
9/21/2004
9/20/2004
9/17/2004
9/16/2004
9/15/2004
9/14/2004
9/13/2004
9/10/2004
9/9/2004
9/8/2004
9/7/2004
9/3/2004
9/2/2004
9/1/2004

1164.89 1168.96 1162.48 1164.08 1450800000 1164.08
1166.17 1166.77 116232 1164.89 1358700000 1164.89
116167 1170.87 1160.66 1166.17 1724400000 1166.17

11432 116167 114234 1161.67 1782700000 1161.67
1130.54 114757 1130.54 1143.2 1767500000 1143.2
1130.51 1140.48 1128.12 1130.56 1659000000 1130.56

1130.2  1133.41 11276  1130.51 1395900000 1130.51
1127.44 11314 112462 1130.2 1500800000 1130.2
1125.34 1130.67 1120.6 1127.44 1628200000 1127.44
1111.09 1126.29 110743 11254 1741900000 1125.4
1094.81 1111.1  1094.81 1111.09 1685400000 1111.09
1095.74 1096.81 1090.29 1094.8 1380500000 1094.8
1106.49 1108.14 109547 1095.74 1469600000 1095.74
1103.66 1108.87 1098.47 1106.48 1673000000 1106.49
1103.23 1104.09 1094.25 1103.66 1685700000 1103.66
1114.02 111796 1103.15 1103.23 1737500000 1103.23

1108.2 111446 1103.33 1114.02 1373300000 1114.02
110329 1113.17  1102.14 1108.2 1645100000 1108.2
1113.65 111496 1102.06 1103.29 1489500000 1103.29
1121.84 1127.01 110963 1113.65 1546200000 1113.65
112439 112439 111577 112184 1320100000 1121.84
1122.14 1126.2 112214 112439 943800000 1124.39
1130.65 113292 1120.19 1122.14 1291600000 1122.14
114205 1142.05 1130.5 1130.65 1447500000 1130.65
113448 1142.05 113294 1142.05 1416700000 1142.05
1135.17 1137.87 1132.03 1134.48 1418400000 1134.48

11315  1140.13 1131.5 1135.17 1534000000 1135.17
111458 1131.64 1114.58 1131.5 1582200000 1131.5

11148 1116.31 1109.68 1114.58 1748000000 1114.58
1110.06 11148 1107.42 1114.8 1402900000 1114.8
1103.52 111177 1101.29 1110.06 1396600000 1110.06
1110.11 1110.11 1103.24 1103.52 1263500000 1103.52
1108.36 1113.81 1108.36 1110.11 1255400000 1110.11
1113.56 1113.61 1108.05 1108.36 1286300000 1108.36

11293 1129.3 111267 1113.56 1379900000 1113.56

1122.2  1131.54 1122.2 1129.3 1325000000 1129.3
1128.55 1128.55 1120.34 1122.2 1197600000 11222

11235 1130.14 1123.5 1128.55 1422600000 1128.55
1120.37 1126.06 1120.37 1123.5 1113900000 1123.5
1128.33 1128.33 1119.82 1120.37 1256000000 1120.37
1125.82  1129.46 1124.72 1128.33 1204500000 1128.33
1123.92  1129.78 1123.35 1125.82 1299800000 1125.82
1118.38 112526 111439 1123.92 1261200000 1123.92
1116.27 1121.3 1113.62 1118.38 1371300000 1118.38

1121.3  1123.05 1116.27 1116.27 1246300000 1116.27
1113.63 1124.08 1113.63 1121.3 1214400000 1121.3
1118.31 1120.8 1113.57 1113.63 924170000 1113.63
110591 1119.11 11056 1118.31 1118400000 1118.31
1104.24 1109.24 1099.18 1105.91 1142100000 1105.91
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8/31/2004
8/30/2004
8/27/2004
8/26/2004
8/25/2004
8/24/2004
8/23/2004
8/20/2004
8/19/2004
8/18/2004
8/17/2004
8/16/2004
8/13/2004
8/12/2004
8/11/2004
8/10/2004

8/9/2004

8/6/2004

8/5/2004

8/4/2004

8/3/2004

8/2/2004
7/30/2004
7/29/2004
7/28/2004
7/27/2004
7/26/2004
7/23/2004
7/22/2004
7/21/2004
7/20/2004
7/19/2004
7/16/2004
7/15/2004
7/14/2004
7/13/2004
7/12/2004

7/9/2004

7/8/2004

7/7/2004

7/6/2004

7/2/2004

7/1/2004
6/30/2004
6/29/2004
6/28/2004
6/25/2004
6/24/2004
6/23/2004

1099.15 1104.24 1094.72 1104.24 1138200000 1104.24
1107.77 1107.77 1099.15 1099.15 843100000 1099.15
1105.09 1109.68 1104.62 1107.77 845400000 1107.77
1104.96 1106.78 110246 1105.09 1023600000 1105.09
1096.19 1106.29 1093.24 1104.96 1192200000 1104.96
1095.68 1100.94 1092.82 1096.19 1092500000 1096.19
1098.35 1101.4 1094.73 1095.68 1021900000 1095.68
109123 1100.26 1089.57 1098.35 1199900000 1098.35
1095.17  1095.17 1086.28 1091.23 1249400000 1091.23
108171 1095.17 1078.93 1095.17 1282500000 1095.17
1079.34 1086.78 1079.34 1081.71 1267800000 1081.71

1064.8 1080.66 1064.8 1079.34 1206200000 1079.34
1063.23 1067.58 1060.72 1064.8 1175100000 1064.8
1075.79 1075.79 1062.82 1063.23 1405100000 1063.23
1079.04 1079.04 106592 1075.79 1410400000 1075.79
1065.22 1078.04 1065.22 1079.04 1245600000 1079.04
1063.97 106946 1063.97 1065.22 1086000000 1065.22

1080.7 1080.7 1062.23 1063.97 1521000000 1063.97
1098.63 1098.79 1079.98 1080.7 1397400000 1080.7
1099.69 1102.45 1092.4 1098.63 1369200000 1098.63
1106.62 1106.62 1099.26 1099.69 1338300000 1099.69
1101.72 1108.6 1097.34 1106.62 1276000000 1106.62
1100.43 1103.73 1096.96 1101.72 1298200000 1101.72
109542 1103.51 109542 1100.43 1530100000 1100.43
1094.83 1098.84 1082.17 1095.42 1554300000 1095.42
1084.07 1096.65 1084.07 1094.83 1610800000 1094.83

1086.2 1089.82 1078.78 1084.07 1413400000 1084.07
1096.84 1096.84 1083.56 1086.2 1337500000 1086.2
1093.88 1099.66 1084.16 1096.84 1680800000 1096.84
1108.67 1116.27 1093.88 1093.88 1679500000 1093.88

1100.9 1108.88 1099.1  1108.67 1445800000 1108.67
1101.39 1105.52 1096.55 1100.9 1319900000 1100.9
1106.69 1112.17 1101.07 1101.39 1450300000 1101.39
111147 111463 1106.67 1106.69 1408700000 1106.69
1115.14 1119.6  1107.83 1111.47 1462000000 1111.47
1114.35 1116.3 111299 1115.14 1199700000 1115.14
1112.81  1116.11  1106.71  1114.35 1114600000 1114.35
1109.11 111557 1109.11  1112.81 1186300000 1112.81
1118.33  1119.12 1108.72 1109.11 1401100000 1109.11
111621 112237 111492 1118.33 1328600000 1118.33
112538 112538 1113.21  1116.21 1283300000 1116.21
1128.94 112915 112326 1125.38 1085000000 1125.38
1140.84 1140.84 1123.06 1128.94 1495700000 1128.94
1136.2 1144.2 1133.62 1140.84 1473800000 1140.84
1133.35 1138.26 1131.81 1136.2 1375000000 1136.2
1134.43 11426 113172 1133.35 1354600000 1133.35
1140.65 114597 1134.24 1134.43 1812900000 1134.43
1144.06 1146.34 1139.94 1140.65 1394900000 1140.65
113441 1145.15 1131.73 1144.06 1444200000 1144.06
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6/22/2004 1130.3 1135.05 1124.37 1134.41 1382300000 1134.41
6/21/2004 1135.02 1138.05 1129.64 1130.3 1123900000 1130.3
6/18/2004 1132.05 1138.96 1129.83 1135.02 1500600000 1135.02
6/17/2004 1133.56 1133.56 1126.89 1132.05 1296700000 1132.05
6/16/2004 1132.01 1135.28 1130.55 1133.56 1168400000 1133.56
6/15/2004 1125.29 1137.36 112529 1132.01 1345900000 1132.01
6/14/2004 1136.47 113647 112216 112529 1179400000 1125.29
6/10/2004 1131.33 1136.47 1131.33 1136.47 1160600000 1136.47

6/9/2004 114218 114218 1131.17 1131.33 1276800000 1131.33

6/8/2004 114042 114218 113545 1142.18 1190300000 1142.18

6/7/2004 1122.5 1140.54 1122.5 1140.42 1211800000 1140.42

6/4/2004 1116.64 1129.17 1116.64 1122.5 1115300000 1122.5

6/3/2004 112499 1125.31 111657 1116.64 1232400000 1116.64

6/2/2004 1121.2 1128.1  1118.64 112499 1251700000 1124.99

6/1/2004 1120.68 1122.7 1113.32 1121.2 1238000000 1121.2
5/28/2004 1121.28 1122.69 1118.1  1120.68 1172600000 1120.68
5/27/2004 111494 1123.95 111486 1121.28 1447500000 1121.28
5/26/2004 1113.05 1116.71  1109.91 1114.94 1369400000 1114.94
5/25/2004 1095.41 1113.8 1090.74 1113.05 1545700000 1113.05
5/24/2004 1093.56 1101.28 1091.77 109541 1227500000 1095.41
5/21/2004 1089.19 1099.64 1089.19 1093.56 1258600000 1093.56
5/20/2004 1088.68 1092.62 108543 1089.19 1211000000 1089.19
5/19/2004 1091.49 110593 1088.49 1088.68 1548600000 1088.68
5/18/2004 1084.1 1094.1 1084.1 1091.49 1353000000 1091.49
5/17/2004 1095.7 1095.7 1079.36 1084.1 1430100000 1084.1
5/14/2004  1096.44 1102.1 1088.24 1095.7 1335900000 1095.7
5/13/2004 1097.28 1102.77 1091.76 1096.44 1411100000 1096.44
5/12/2004 1095.45 1097.55 1076.32 1097.28 1697600000 1097.28
5/11/2004 1087.12 109569 1087.12 109545 1533800000 1095.45
5/10/2004 1098.7 1098.7 1079.63 1087.12 1918400000 1087.12

5/7/2004 1113.99 1117.3  1098.63 1098.7 1653800000 1098.7

5/6/2004 112153 112153 1106.3 1113.99 1509300000 1113.99

5/5/2004 111955 1125.07 11179 112153 1469000000 1121.53

5/4/2004 111749 1127.74 1112.89 1119.55 1662100000 1119.55

5/3/2004 1107.3 1118.72 1107.3 1117.49 1571600000 1117.49
4/30/2004 1113.89 1119.26 1107.23 1107.3 1634700000 1107.3
4/29/2004 1122.41 11288 1108.04 1113.89 1859000000 1113.89
4/28/2004 1138.11  1138.11 1121.7 1122.41 1855600000 1122.41
4/27/2004 113553 1146.56 1135.53 1138.11 1518000000 1138.11
4/26/2004 1140.6 114508 113291 1135.53 1290600000 1135.53
4/23/2004 1139.93 114192 1134.81 1140.6 1396100000 1140.6
4/22/2004 1124.09 114277 112195 1139.93 1826700000 1139.93
4/21/2004 1118.15 1125.72 1116.03 1124.09 1738100000 1124.09
4/20/2004 113582 1139.26 1118.09 1118.15 1508500000 1118.15
4/19/2004 113456 1136.18 1129.84 1135.82 1194900000 1135.82
4/16/2004 1128.84 1136.8 1126.9 1134.61 1487800000 1134.61
4/15/2004 112817 1134.08 1120.75 1128.84 1568700000 1128.84
4/14/2004 1129.44 113252 112215 1128.17 1547700000 1128.17
4/13/2004 11452 1147.78 1127.7 1129.44 1423200000 1129.44
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4/12/2004
4/8/2004
4/7/2004
4/6/2004
4/5/2004
4/2/2004
4/1/2004

3/31/2004

3/30/2004

3/29/2004

3/26/2004

3/25/2004

3/24/2004

3/23/2004

3/22/2004

3/19/2004

3/18/2004

3/17/2004

3/16/2004

3/15/2004

3/12/2004

3/11/2004

3/10/2004
3/9/2004
3/8/2004
3/5/2004
3/4/2004
3/3/2004
3/2/2004
3/1/2004

2/27/2004

2/26/2004

2/25/2004

2/24/2004

2/23/2004

2/20/2004

2/19/2004

2/18/2004

2/17/2004

2/13/2004

2/12/2004

2/11/2004

2/10/2004
2/9/2004
2/6/2004
2/5/2004
2/4/2004
2/3/2004
2/2/2004

1139.32  1147.29 1139.32 1145.2 1102400000 1145.2
1140.53 1148.97 113452 1139.32 1199800000 1139.32
1148.16  1148.16 1138.41 1140.53 1458800000 1140.53
1150.57 1150.57 1143.3 1148.16 1397700000 1148.16
1141.81  1150.57 114164 1150.57 1413700000 1150.57
1132.17  1144.81  1132.17  1141.81 1629200000 1141.81
1126.21 113567 1126.2 1132.17 1560700000 1132.17
1127 1130.83 112146 1126.21 1560700000 1126.21
1122.47 11276 1119.66 1127 1332400000 1127
1108.06 1124.37 1108.06 1122.47 1405500000 1122.47
1109.19 111527 1106.13 1108.06 1319100000 1108.06
1091.33  1110.38 1091.33 1109.19 1471700000 1109.19
1093.95 1098.32 1087.16 1091.33 1527800000 1091.33
10954 1101.52 109157 1093.95 1458200000 1093.95
1109.78 1109.78 1089.54 1095.4 1452300000 1095.4
1122.32  1122.72 1109.69 1109.78 1457400000 1109.78
1123.75 11255 111325 112232 1369200000 1122.32
1110.7 1125.76 1110.7  1123.75 1490100000 1123.75
1104.49 1113.76 1102.61 1110.7 1500700000 1110.7
1120.57 112057 1103.36 1104.49 1600600000 1104.49
1106.78 1120.63 1106.78 1120.57 1388500000 1120.57
112389 1125.96 1105.87 1106.78 1889900000 1106.78
1140.58 114145 112253 1123.89 1648400000 1123.89
1147.2 1147.32 1136.84 1140.58 1499400000 1140.58
1156.86 1159.94 1146.97 1147.2 1254400000 1147.2
1154.87 1163.23 1148.77 1156.86 1398200000 1156.86
1151.03 1154.97 1149.81 1154.87 1265800000 1154.87
1149.1  1152.44 1143.78 1151.03 1334500000 1151.03
1155.97 1156.54  1147.31 1149.1 1476000000 1149.1
114494 1157.45 114494 1155.97 1497100000 1155.97
11458 1151.68 1141.8 1144.94 1540400000 1144.94
1143.67 1147.23 113862 1144.91 1383900000 1144.91
1139.09 114524 113896 1143.67 1360700000 1143.67
1140.99 114454 113443 1139.09 1543600000 1139.09
114411 114669 1136.98 1140.99 1380400000 1140.99
1147.06  1149.81 1139 1144.11 1479600000 1144.11
11561.82 1158.57 1146.85 1147.06 1562800000 1147.06
1156.99 1157.4 1149.54 1151.82 1382400000 1151.82
1145.81 1158.98 114581 1156.99 1396500000 1156.99
1152.11  1156.88 1143.24 114581 1329200000 1145.81
1167.76 1157.76 115144 1152.11 1464300000 1152.11
114554 115889 1142.33 1157.76 1699300000 1157.76
1139.81 1147.02 1138.7 114554 1403900000 114554
1142.76 114446 1139.21 1139.81 1303500000 1139.81
1128.59 114279 1128.39 1142.76 1477600000 1142.76
1126.52 113117 112444 1128.59 1566600000 1128.59
1136.03 1136.03 1124.74 1126.52 1634800000 1126.52
1135.26 1137.44 113133 1136.03 1476900000 1136.03
1131.13 114245 1127.87 113526 1599200000 1135.26
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1/30/2004
1/29/2004
1/28/2004
1/27/2004
1/26/2004
1/23/2004
1/22/2004
1/21/2004
1/20/2004
1/16/2004
1/15/2004
1/14/2004
1/13/2004
1/12/2004
1/9/2004
1/8/2004
1/7/2004
1/6/2004
1/5/2004
1/2/2004
12/31/2003
12/30/2003
12/29/2003
12/26/2003
12/24/2003
12/23/2003
12/22/2003
12/19/2003
12/18/2003
12/17/2003
12/16/2003
12/15/2003
12/12/2003
12/11/2003
12/10/2003
12/9/2003
12/8/2003
12/5/2003
12/4/2003
12/3/2003
12/2/2003
12/1/2003
11/28/2003
11/26/2003
11/25/2003
11/24/2003
11/21/2003
11/20/2003
11/19/2003

1134.11  1134.17  1127.73  1131.13 1635000000 1131.13
1128.48 113439 112238 1134.11 1921900000 1134.11
1144.05 1149.14 1126.5 1128.48 1842000000 1128.48
1155.37 115537 1144.05 1144.05 1673100000 1144.05
114155 1155.38 1141  1155.37 1480600000 1155.37
1143.94 1150.31 1136.85 1141.55 1561200000 1141.55
1147.62 1150.51 1143.01 1143.94 1693700000 1143.94
1138.77 1149.21  1134.62 1147.62 1757600000 1147.62
1139.83 1142.93 11354 1138.77 1698200000 1138.77
1132.05 1139.83 1132.05 1139.83 1721100000 1139.83
1130.52 113711 1124.54 1132.05 1695000000 1132.05
112122  1130.75 1121.22 1130.52 1514600000 1130.52
112723 1129.07 1115.19 1121.22 1595900000 1121.22
1121.86 1127.85 1120.9 1127.23 1510200000 1127.23
1131.92 113192 11209 1121.86 1720700000 1121.86
1926.33 113192 112491 1131.92 1868400000 1131.92
1123.67 1126.33 1116.45 1126.33 1704900000 1126.33
112222 112446 1118.44 1123.67 1494500000 1123.67
1108.48 112222 1108.48 1122.22 1578200000 1122.22
111192 111885 1105.08 1108.48 1153200000 1108.48
1109.64 111256 1106.21 1111.92 1027500000 1111.92
1109.48 1109.75 1106.41 1109.64 1012600000 1109.64
1095.89 1109.48 1095.89 1109.48 1058800000 1109.48
1094.04 1098.47 1094.04 1095.89 356070000 1095.89
1096.02 1096.4 1092.73 1094.04 518060000 1094.04
1092.94 1096.95 1091.73 1096.02 1145300000 1096.02
1088.66 1092.94 1086.14 1092.94 1251700000 1092.94
1089.18 1091.06 1084.19 1088.66 1657300000 1088.66
1076.48 1089.5 107648 1089.18 1579900000 1089.18
107513 1076.54 1071.14 1076.48 1441700000 1076.48
1068.04 107594 1068.04 1075.13 1547900000 1075.13
1074.14 1082.79 1068 1068.04 1520800000 1068.04
1071.21 107476 1067.64 1074.14 1223100000 1074.14
1059.05 1073.63 1059.05 1071.21 1441100000 1071.21
1060.18 1063.02 1053.41 1059.05 1444000000 1059.05

1069.3 107194 1059.16 1060.18 1465500000 1060.18

1061.5 1069.59 1060.93 1069.3 1218900000 1069.3
1069.72 1069.72 1060.09 1061.5 1265900000 1061.5
1064.73 1070.37 1063.15 1069.72 1463100000 1069.72
1066.62 1074.3 1064.63 1064.73 1441700000 1064.73
1070.12  1071.22 106522 1066.62 1383200000 1066.62

1058.2 1070.47 1058.2 1070.12 1375000000 1070.12
1058.45 1060.63 1056.77 1058.2 487220000 1058.2
1053.89 1058.45 1048.28 1058.45 1097700000 1058.45
1052.08 1058.05 1049.31 1053.89 1333700000 1053.89
1035.28 1052.08 1035.28 1052.08 1302800000 1052.08
1033.65 1037.57 1031.2 1035.28 1273800000 1035.28
1042.44 104648 1033.42 1033.65 1326700000 1033.65
1034.15 1043.95 1034.15 1042.44 1326200000 1042.44
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Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101
11/18/2003 1043.63 1048.77 1034 1034.15 1354300000 1034.15
11/17/2003 1050.35 1050.35 1035.28 1043.63 1374300000 1043.63
11/14/2003 1058.41 1063.65 1048.11 1050.35 1356100000 1050.35
11/13/2003 1058.56 1059.62 1052.96 1058.41 1383000000 1058.41
11/12/2003  1046.57 1059.1  1046.57 1058.53 1349300000 1058.53
11/11/2003 1047.11 1048.23 104346 1046.57 1162500000 1046.57
11/10/2003 1053.21 1053.65 104558 1047.11 1243600000 1047.11
11/7/2003 1058.05 1062.39 1052.17 1053.21 1440500000 1053.21
11/6/2003 1051.81 1058.94 1046.93 1058.05 1453900000 1058.05
11/5/2003 1053.25 1054.54 1044.88 1051.81 1401800000 1051.81
11/4/2003 1059.02 1059.02 1051.7 1053.25 1417600000 1053.25
11/3/2003  1050.71 1061.44 1050.71 1059.02 1378200000 1058.02
10/31/2003 1046.94 1053.09 1046.94 1050.71 14883900000 1050.71
10/30/2003 1048.11 1052.81 1043.82 1046.94 1629700000 1046.94
10/29/2003 1046.79 1049.83 1043.35 1048.11 1562600000 1048.11
10/28/2003 1031.13 104679 1031.13 1046.79 1629200000 1046.79
10/27/2003 1028.91 1037.75 1028.91 1031.13 1371800000 1031.13
10/24/2003 1033.77 1033.77 1018.32 1028.91 1420300000 1028.91
10/23/2003 1030.36 1035.44 1025.89 1033.77 1604300000 1033.77
10/22/2003 1046.03 1046.03 1028.33 1030.36 1647200000 1030.36
10/21/2003 1044.68 1048.57 104259 1046.03 1498000000 1046.03
10/20/2003 1039.32 104469 1036.13 1044.68 1172600000 1044.68
10/17/2003 1050.07 1051.89 1036.57 1039.32 1352000000 1039.32
10/16/2003 1046.76 1052.94 1044.04 1050.07 1417700000 1050.07
10/15/2003 1049.48 1053.79 1043.15 1046.76 1521100000 1046.76
10/14/2003 1045.35 1049.49 1040.84 1048.48 1271900000 1049.48
10/13/2003 1038.06 1048.8 1038.06 1045.35 1040500000 1045.35
10/10/2003 1038.73 1040.84 103574 1038.06 1108100000 1038.06
10/9/2003 1033.78 1048.28 1033.78 1038.73 1578700000 1038.73
10/8/2003 1039.25 1040.06 1030.96 1033.78 1262500000 1033.78
10/7/2003 1034.35 1039.25 1026.27 1039.25 1279500000 1039.25
10/6/2003 1029.85 1036.48 1029.15 1034.35 102580000C 1034.35
10/3/2003 1020.24 1039.31 1020.24 1029.85 1570500000 1029.85
10/2/2003 1018.22 1021.87 1013.38 1020.24 1263300000 1020.24
10/1/2003 995.97 1018.22 99597 1018.22 1566300000 1018.22
9/30/2003  1006.58 1006.58 990.36 995.97 1590500000 995.97
9/29/2003 996.85 1006.89 995.31 1006.58 1366500000 1006.58
9/26/2003  1003.27 1003.45 996.08 996.85 1472500000 996.85
9/25/2003 1009.38 1015.87 1003.26 1003.27 1530000000 1003.27
9/24/2003 1028.03 1029.83 1008.93 1009.38 1556000000 1009.38
9/23/2003 1022.82 1030.12 102154 1029.03 1301700000 1029.03
9/22/2003 1036.3 1036.3 1018.3 1022.82 1278800000 1022.82
9/19/2003 1039.58 1040.29 1031.89 1036.3 1518600000 1036.3
9/18/2003 1025.97 1040.16 1025.75 1039.58 1498800000 1039.58
9/17/2003 1029.32 1031.34 102453 1025.97 1338210000 1025.97
9/16/2003 1014.81 1029.66 1014.81 1029.32 1403200000 1029.32
9/15/2003 1018.63 1019.79 1013.59 1014.81 1151300000 1014.81
9/12/2003 1016.42 1019.65 1007.71 1018.63 1236700000 1018.63
9/11/2003 1010.92 1020.88 1010.92 1016.42 1335900000 1016.42
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9/10/2003 1023.17 1023.17 1009.74 1010.92 1582100000 1010.92
9/9/2003 1031.64 1031.64 1021.14 1023.17 1414800000 1023.17
9/8/2003 1021.39 1032.41 1021.39 1031.64 1299300000 1031.64
9/5/2003 1027.97 1029.21 1018.19 1021.39 1465200000 1021.39
9/4/2003 1026.27 1029.17 1022.19 1027.97 1453900000 1027.97
9/3/2003 1021.99 1029.34 1021.99 1026.27 1675600000 1026.27
9/2/2003 1008.01 1022.59 1005.73 1021.99 1470500000 1021.99
8/29/2003 1002.84 1008.85 999.52 1008.01 945100000 1008.01
8/28/2003 996.79 1004.12 99142 1002.84 1165200000 1002.84
8/27/2003 996.73 998.05 993.33 996.79 1051400000 996.79
8/26/2003 993.71 997.93 983.57 996.73 1178700000 996.73
8/25/2003 993.06 993.71 987.91 993.71 971700000 993.71
8/22/2003 1003.27 1011.01 992.62 993.06 1308900000 993.06
8/21/2003 1000.3  1009.53 999.33 1003.27 1407100000 1003.27
8/20/2003 1002.35 1003.54 996.62 1000.3 1210800000 1000.3
8/19/2003 999.74 1003.3 995.3 1002.35 1300600000 1002.35
8/18/2003 990.67 1000.35 990.67 999.74 1127600000 999.74
8/15/2003 990.51 992.39 987.1 990.67 636370000 990.67
8/14/2003 984.03 991.91 980.36 990.51 1186800000 990.51
8/13/2003 990.35 992.5 980.85 984.03 1208800000 984.03
8/12/2003 980.59 990.41 979.9 990.35 1132300000 990.35
8/11/2003 977.59 985.46 974.21 980.59 1022200000 980.59
8/8/2003 974.12 980.57 973.83 977.59 1086600000 977.59
8/7/2003 967.08 974.89 963.82 974.12 1389300000 974.12
8/6/2003 965.46 975.74 960.84 967.08 1491000000 967.08
8/5/2003 982.82 982.82 964.97 965.46 1351700000 965.46
8/4/2003 980.15 985.75 966.79 982.82 1318700000 982.82
8/1/2003 990.31 990.31 978.86 980.15 1390600000 980.15
7/31/2003 987.49 1004.59 987.49 990.31 1608000000 990.31
7/30/2003 989.28 992.62 985.96 987.49 1391900000 987.49
7/29/2003 996.52 998.64 984.15 989.28 1508800000 989.28
7/28/2003 998.68 1000.68 993.59 996.52 1328600000 996.52
7/25/2003 981.6 998.71 977.49 998.68 1397500000 998.68
7/24/2003 988.61 998.89 981.07 981.6 1559000000 981.6
7/23/2003 988.11 989.86 979.79 988.61 1362700000 988.61
7/22/2003 978.8 990.29 976.08 988.11 1439700000 988.11
7/21/2003 993.32 993.32 975.63 978.8 1254200000 978.8
7/18/2003 981.73 994.25 981.71 993.32 1365200000 993.32
7/17/2003 994 994 978.6 981.73 1661400000 981.73
7/16/2003 1000.42 100347 989.3 994.09 1662000000 994.09
7/15/2003 1003.86 1009.61 996.67 1000.42 1518600000 1000.42
7/14/2003 998.14 1015.41 998.14 1003.86 1448900000 1003.86
7/11/2003 988.7 1000.86 988.7 998.14 1212700000 998.14
7/10/2003 1002.21  1002.21 983.63 988.7 1465700000 988.7
7/9/2003 1007.84 1010.43 998.17 1002.21 1618000000 1002.21
7/8/2003 1004.42 1008.92 998.73 1007.84 1565700000 1007.84
7/7/2003 985.7 1005.56 985.7 1004.42 1429100000 1004.42
7/3/2003 993.75 995 983.34 985.7 775900000 985.7
712/2003 982.32 993.78 982.32 993.75 1519300000 993.75
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7/1/2003 974.5 983.26 962.1 982.32 1460200000 982.32
6/30/2003 976.22 983.61 973.6 974.5 1587200000 974.5
6/27/2003 985.82 988.88 974 .29 976.22 1267800000 976.22
6/26/2003 975.32 986.53 973.8 985.82 1387400000 985.82
6/25/2003 983.45 991.64 974.86 975.32 1459200000 975.32
6/24/2003 981.64 987.84 979.08  983.45 1388300000 983.45
6/23/2003 995.69 995.69 977.4 981.64 1398100000 981.64
6/20/2003 994.7 1002.09 993.36 995.69 1698000000 995.69
6/19/2003 1010.09 1011.22 993.08 994.7 1530100000 9947
6/18/2003 101166 1015.12 1004.61 1010.09 1488900000 1010.09
6/17/2003 1010.74 1015.33 1007.04 1011.66 1479700000 1011.66
6/16/2003 988.61 1010.86 988.61 1010.74 1345900000 1010.74
6/13/2003 998.51 1000.92 984.27 988.61 1271600000 988.61
6/12/2003 997.48 1002.74 991.27 998.51 1553100000 998.51
6/11/2003 984.84 997.48 981.61 997.48 1520000000 997.48
6/10/2003 975.93 984.84 975.93 984.84 1275400000 984.84
6/9/2003 987.76 987.76 972.59 975.93 1307000000 975.93
6/6/2003 990.14 1007.69 986.01 g87.76 1837200000 987.76
6/5/2003 986.24 990.14 978.13 990.14 1693100000 990.14
6/4/2003 971.56 987.85 970.72 986.24 1618700000 986.24
6/3/2003 967 973.02 964.47 971.56 1450200000 971.56
6/2/2003 963.59 979.11 963.59 967 1662500000 967
5/30/2003 949.64 965.38 949.64 963.59 1688800000 963.59
5/29/2003 953.22 962.08 946.23 949.64 1685800000 949.64
5/28/2003 951.48 959.39 950.12 953.22 1559000000 953.22
5/27/2003 933.22 952.76 927.33 951.48 1532000000 951.48
5/23/2003 931.87 935.2 927.42 933.22 1201000000 933.22
5/22/2003 923.42 935.3 922.54 931.87 1448500000 931.87
5/21/2003 919.73 923.85 914.91 923.42 1457800000 923.42
5/20/2003 920.77 925.34 912.05 919.73 1505300000 919.73
5/19/2003 944.3 944 .3 920.23 920.77 1375700000 920.77
5/16/2003 946.67 948.65 938.6 944.3 1505500000 944.3
5/15/2003 939.28 948.23 938.79 946.67 1508700000 946.67
5/14/2003 942.3 947.29 935.24 939.28 1401800000 939.28
5/13/2003 945.11 947 .51 938.91 942.3 1418100000 942.3
5/12/2003 933.41 946.84 929.3 945.11 1378800000 945.11
5/9/2003 920.27 933.77 920.27 933.41 1326100000 933.41
5/8/2003 929.62 929.62 919.72 920.27 1379600000 920.27
5/7/2003 934.39 937.22 926.41 929.62 1531900000 929.62
5/6/2003 926.55 939.61 926.38 934.39 1649600000 934.39
5/5/2003 930.08 933.88 924.55 926.55 1446300000 926.55
5/2/2003 916.3 930.56 912.35 930.08 1554300000 930.08
5/1/2003 916.92 919.68 902.83 8916.3 1397500000 916.3
4/30/2003 917.84 922.01 911.7 916.92 1788510000 916.92
4/29/2003 914.84 924.24 911.1 917.84 1525600000 917.84
4/28/2003 898.81 918.15 898.81 914.84 1273000000 914.84
4/25/2003 911.43 911.43 897.52 898.81 1335800000 898.81
4/24/2003 919.02 919.02 906.69 911.43 1648100000 911.43
4/23/2003 911.37 919.74 909.89 919.02 1667200000 919.02

19 of 36



Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101

4/22/2003 892.01 911.74 886.7 911.37 1631200000 911.37
4/21/2003 893.58 898.01 888.17 892.01 1118700000 892.01
4/17/2003 879.91 893.83 879.2 893.58 1430600000 893.58
4/16/2003 890.81 896.77 877.93 879.91 1587600000 879.91
4/15/2003 885.23 891.27 881.85 890.81 1460200000 890.81
4/14/2003 868.3 885.26 868.3 885.23 1131000000 885.23
4/11/2003 871.58 883.34 865.92 868.3 1141600000 868.3
4/10/2003 865.99 871.78 862.76 871.58 1275300000 871.58

4/9/2003 878.29 887.35 865.72 865.99 1293700000 865.99

4/8/2003 879.93 883.11 874.68 878.29 1235400000 878.29

4/7/2003 878.85 904.89 878.85 879.93 1494000000 879.93

4/4/2003 876.45 882.73 874.23 878.85 1241200000 878.85

4/3/2003 880.9 885.89 876.12 876.45 1339500000 876.45

4/2/2003 858.48 884.57 858.48 880.9 1589800000 880.9

4/1/2003 848.18 861.28 847.85 858.48 1461600000 858.48
3/31/2003 863.5 863.5 843.68 848.18 1495500000 848.18
3/28/2003 868.52 869.88 860.83 863.5 1227000000 863.5
3/27/2003 869.95 874.15 858.09 868.52 1232900000 868.52
3/26/2003 874.74 875.8 866.47 869.95 1319700000 869.95
3/25/2003 864.23 879.87 862.59 874.74 1333400000 874.74
3/24/2003 895.79 895.79 862.02 864.23 1293000000 864.23
3/21/2003 875.84 895.9 875.84 895.79 1883710000 895.79
3/20/2003 874.02 879.6 859.01 875.67 1439100000 875.67
3/19/2003 866.45 874.99 861.21 874.02 1473400000 874.02
3/18/2003 862.79 866.94 857.36 866.45 1555100000 866.45
3/17/2003 833.27 862.79 827.17 862.79 1700420000 862.79
3/14/2003 831.89 841.39 828.26 833.27 1541900000 833.27
3/13/2003 804.19 832.02 804.19 831.9 1816300000 831.9
3/12/2003 800.73 804.19 788.9 804.19 1620000000 804.19
3/11/2003 807.48 814.25 800.3 800.73 1427700000 800.73
3/10/2003 828.89 828.89 806.57 807.48 1255000000 807.48

3/7/2003 822.1 829.55 811.23 828.89 1368500000 828.89

3/6/2003 829.85 829.85 819.85 822.1 1299200000 822.1

3/5/2003 821.99 829.87 819 829.85 1332700000 829.85

3/4/2003 834.81 835.43 821.96 821.99 1256600000 821.99

3/3/2003 841.15 852.34 832.74 834.81 1208900000 834.81
2/28/2003 837.28 847 837.28 841.15 1373300000 841.15
2/27/2003 827.55 842.19 827.55 837.28 1287800000 837.28
2/26/2003 838.57 840.1 826.68 827.55 1374400000 827.55
2/25/2003 832.58 839.55 818.54 838.57 1483700000 838.57
2/24/2003 848.17 848.17 832.16 83258 1229200000 832.58
2/21/2003 837.1 852.28 831.48 848.17 1398200000 848.17
2/20/2003 845.13 849.37 836.56 837.1 1194100000 837.1
2/19/2003 851.17 851.17 838.79 845.13 1075600000 845.13
2/18/2003 834.89 852.87 834.89 851.17 1250800000 851.17
2/14/2003 817.37 834.89 815.03 834.89 1404600000 834.89
2/13/2003 818.68 821.25 806.29 817.37 1489300000 817.37
2/12/2003 829.2 832.12 818.49 818.68 1260500000 818.68
2/11/2003 835.97 843.02 825.09 829.2 1307000000 829.2

20 of 36



Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101

2/10/2003 829.69 837.16 823.53 835.97 1238200000 835.97
2/7/2003 838.15 845.73 826.7 829.69 1276800000 829.69
2/6/2003 843.59 844.23 833.25 838.15 1430900000 838.15
2/5/2003 848.2 861.63 842.11 843.59 1450800000 843.59
2/4/2003 860.32 860.32 840.19 848.2 1451600000 848.2
2/3/2003 855.7 864.64 855.7 860.32 1258500000 860.32
1/31/2003 844.61 858.33 840.34 855.7 1578530000 855.7
1/30/2003 864.36 865.48 843.74 844.61 1510300000 844.61
1/29/2003 858.54 868.72 845.86 864.36 1595400000 864.36
1/28/2003 847.48 860.76 847.48 858.54 1459100000 858.54
1/27/2003 861.4 863.95 844.25 847.48 1435900000 847.48
1/24/2003 887.34 887.34 859.71 861.4 1574800000 861.4
1/23/2003 878.36 890.25 876.89 887.34 1744550000 887.34
1/22/2003 887.62 889.74 877.64 878.36 1560800000 878.36
1/21/2003 901.78 906 887.62 887.62 1335200000 887.62
1/17/2003 914.6 914.6 899.02 901.78 1358200000 901.78
1/16/2003 918.22 926.03 911.98 9146 1534600000 914.6
1/15/2003 931.66 932.59 916.7 918.22 1432100000 918.22
1/14/2003 926.26 931.66 921.72 931.66 1379400000 931.66
1/13/2003 927.57 935.05 922.05 926.26 1396300000 926.26
1/10/2003 927.58 932.89 917.66 927.57 1485400000 927.57
1/9/2003 909.93 928.31 909.93 927.57 1560300000 927.57
1/8/2003 922.93 922.93 908.32 909.93 1467600000 909.93
1/7/2003 929.01 930.81 919.93 922.93 1545200000 922.93
1/6/2003 908.59 931.77 908.59 929.01 1435900000 929.01
1/3/2003 909.03 911.25 903.07 908.59 1130800000 908.59
1/2/2003 879.82 909.03 879.82 909.03 1229200000 909.03
12/31/2002 879.39 881.93 869.45 879.82 1088500000 879.82
12/30/2002 875.4 882.1 870.23 879.39 1057800000 879.39
12/27/2002 889.66 890.46 873.62 875.4 758400000 875.4
12/26/2002 892.47 903.89 887.48 889.66 721100000 889.66
12/24/2002 897.38 897.38 892.29 892.47 458310000 892.47
12/23/2002 895.74 902.43 892.26 897.38 1112100000 897.38
12/20/2002 884.25 897.79 884.25 895.76 1782730000 895.76
12/19/2002 890.02 899.19 880.32 884.25 1385900000 884.25
12/18/2002 902.99 902.99 887.82 891.12 1446200000 891.12
12/17/2002 9104 911.22 901.74 902.99 1251800000 902.99
12/16/2002 889.48 910.42 889.48 910.4 1271600000 910.4
12/13/2002 901.58 901.58 888.48 889.48 1330800000 889.48
12/12/2002 904.96 908.37 897 901.58 1255300000 901.58
12/11/2002 904.45 909.94 896.48 904.96 1285100000 904.96
12/10/2002 892 904.95 892 904.45 1286600000 904.45
12/9/2002 912.23 g912.23 891.97 892 1320800000 892
12/6/2002 906.55 915.48 895.96 912.23 1241100000 912.23
12/5/2002 917.58 921.49 905.9 906.55 1250200000 906.55
12/4/2002 920.75 925.25 909.51 917.58 1588900000 917.58
12/3/2002 934.53 934.53 918.73 920.75 1488400000 920.75
12/2/2002 936.31 954.28 927.72 934.53 1612000000 934.53
11/29/2002 938.87 941.82 935.58 036.31 643460000 936.31
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11/27/2002 913.31 940.41 913.31 938.87 1350300000 938.87
11/26/2002 932.87 932.87 912.1 913.31 1543600000 913.31
11/25/2002 930.55 937.15 923.31 932.87 1574000000 932.87
11/22/2002 933.76 937.28 928.41 930.55 1626800000 930.55
11/21/2002 914.15 935.13 914.15 933.76 2415100000 933.76
11/20/2002 896.74 915.01 894.93 914.15 1517300000 914.15
11/19/2002 900.36 905.45 893.09 896.74 1337400000 896.74
11/18/2002 909.83 915.91 899.48 900.36 1282600000 900.36
11/15/2002 904.27 910.21 895.35 909.83 1400100000 909.83
11/14/2002 882.53 904.27 882.53 904.27 1519000000 904.27
11/13/2002 882.95 892.51 872.05 882.53 1463400000 882.53
11/12/2002 876.19 894.3 876.19 882.95 1377100000 882.95
11/11/2002 894.74 894.74 874.63 876.19 1113000000 876.19
11/8/2002 902.65 910.11 891.62 894.74 1446500000 894.74
11/7/2002 923.76 923.76 898.68 902.65 1466900000 902.65
11/6/2002 915.39 925.66 905 923.76 1674000000 923.76
11/5/2002 908.35 915.83 904.91 915.39 1354100000 915.39
11/4/2002 900.96 924.58 900.96 908.35 1645900000 908.35
11/1/2002 885.76 903.42 877.71 900.96 1450400000 900.96
10/31/2002 890.71 898.83 879.75 885.76 1641300000 885.76
10/30/2002 882.15 895.28 879.19 890.71 1422300000 890.71
10/29/2002 890.23 890.64 867.91 882.15 1529700000 882.15
10/28/2002 897.65 907.44 886.15 890.23 1382600000 890.23
10/25/2002 882.5 897.71 877.03 897.65 1340400000 897.65
10/24/2002 896.14 902.94 879 882.5 1700570000 882.5
10/23/2002 890.16 896.14 873.82 896.14 1593800000 896.14
10/22/2002 899.72 899.72 882.4 830.16 1549200000 890.16
10/21/2002 884.39 900.69 873.06 899.72 1447000000 899.72
10/18/2002 879.2 886.68 866.58 884.39 1423100000 884.39
10/17/2002 860.02 885.35 860.02 879.2 1780390000 879.2
10/16/2002 881.27 881.27 856.28 860.02 1585000000 860.02
10/15/2002 841.44 881.27 841.44 881.27 1956000000 881.27
10/14/2002 835.32 844.39 828.37 841.44 1200300000 841.44
10/11/2002 803.92 843.27 803.92 835.32 1854130000 835.32
10/10/2002 776.76 806.51 768.63 803.92 2090230000 803.92
10/9/2002 798.55 798.55 775.8 776.76 1885030000 776.76
10/8/2002 785.28 808.86 779.5 798.55 1938430000 798.55
10/7/2002 800.58 808.21 782.96 785.28 1576500000 785.28
10/4/2002 818.95 825.9 794.1 800.58 1835930000 800.58
10/3/2002 827.91 840.02 817.25 818.95 1674500000 818.95
10/2/2002 843.77 851.93 826.5 827.91 1668900000 827.91
10/1/2002 815.28 847.93 812.82 847.91 1780900000 847.91
9/30/2002 827.37 827.37 800.2 815.28 1721870000 815.28
9/27/2002 854.95 854.95 826.84 827.37 1507300000 827.37
9/26/2002 839.66 856.6 839.66 854.95 1650000000 854.95
9/25/2002 819.27 84422 818.46 839.66 1651500000 839.66
9/24/2002 833.7 833.7 817.38 819.29 1670240000 819.29
9/23/2002 845.39 845.39 825.76 833.7 1381100000 833.7
9/20/2002 843.32 849.32 839.09 845.39 1792800000 845.39
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9/19/2002 869.46 869.46 843.09 843.32 1524000000 843.32
9/18/2002 873.52 878.45 857.39 869.46 1501000000 869.46
9/17/2002 891.1 902.68 872.38 873.52 1448600000 873.52
9/16/2002 889.81 891.84 878.91 891.1 1001400000 891.1
9/13/2002 886.91 892.75 877.05 889.81 1271000000 889.81
9/12/2002 909.45 909.45 884.84 886.91 1191600000 886.91
9/11/2002 910.63 924.02 908.47 909.45 846600000 909.45
9/10/2002 902.96 909.89 900.5 909.58 1186400000 909.58

9/9/2002 893.92 907.34 882.92 902.96 1130600000 902.96

9/6/2002 879.15 899.07 879.15 893.92 1184500000 893.92

9/5/2002 893.4 893.4 870.5 879.15 1401300000 879.15

9/4/2002 878.02 896.1 875.73 893.4 1372100000 893.4

9/3/2002 916.07 916.07 877.51 878.02 1289800000 878.02
8/30/2002 917.8 928.15 910.17 916.07 929900000 916.07
8/29/2002 917.87 924.59 903.33 917.8 1271100000 917 .8
8/28/2002 934.82 934.82 913.21 917.87 1146600000 917.87
8/27/2002 947.95 955.82 930.36 934.82 1307700000 934.82
8/26/2002 940.86 950.8 930.42 947.95 1016900000 947.95
8/23/2002 962.7 962.7 937.17 940.86 1071500000 940.86
8/22/2002 949.36 965 946.43 962.7 1373000000 962.7
8/21/2002 937.43 951.59 831.32 949.36 1353100000 949.36
8/20/2002 950.7 950.7 931.86 837.43 1308500000 937.43
8/19/2002 928.77 951.17 927.21 950.7 1299800000 950.7
8/16/2002 930.25 935.38 916.21 928.77 1265300000 928.77
8/15/2002 919.62 933.29 918.17 930.25 1505100000 930.25
8/14/2002 884.21 920.21 876.2 919.62 1533800000 919.62
8/13/2002 903.8 911.71 883.62 884.21 1297700000 884.21
8/12/2002 908.64 908.64 892.38 903.8 1036500000 903.8

8/9/2002 898.73 913.95 890.77 908.64 1294900000 908.64

8/8/2002 876.77 905.84 875.17 905.46 1646700000 905.46

8/7/2002 859.57 878.74 854.15 876.77 1490400000 876.77

8/6/2002 834.6 874.44 834.6 859.57 1514100000 859.57

8/5/2002 864.24 864.24 833.44 834.6 1425500000 834.6

8/2/2002 884.4 884.72 853.95 864.24 1538100000 864.24

8/1/2002 911.62 911.62 882.48 884.66 1672200000 884.66
7/31/2002 902.78 911.64 889.88 911.62 2049360000 911.62
7/30/2002 898.96 909.81 884.7 902.78 1826090000 902.78
7/29/2002 852.84 898.96 852.84 898.96 1778650000 898.96
7/26/2002 838.68 852.85 835.92 852.84 1796100000 852.84
7/25/2002 843.42 853.83 816.11 838.68 2424700000 838.68
7/24/2002 797.71 844.32 775.68 843.43 2775560000 843.43
7/23/2002 819.85 827.69 796.13 797.7 2441020000 797.7
7/22/2002 847.76 854.13 813.26 819.85 2248060000 819.85
7/19/2002 881.56 881.56 842.07 847.75 2654100000 847.75
7/18/2002 905.45 907.8 880.6 881.56 1736300000 881.56
7/17/2002 901.05 926.52 895.03 806.04 2566500000 906.04
7/16/2002 917.93 918.65 897.13 900.94 1843700000 900.94
7/15/2002 921.39 921.39 876.46 917.93 2574800000 817.93
7/12/2002 927.37 934.31 913.71 921.39 1607400000 921.39
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7/11/2002 920.47 929.16 900.94 827.37 2080480000 927.37
7/10/2002 952.83 956.34 920.29 820.47 1816900000 920.47
7/9/2002 976.98 979.63 851.71 852.83 1348900000 952.83
7/8/2002 989.03 993.56 g72.91 976.98 1184400000 976.98
7/5/2002 953.99 989.07 953.99 989.03 699400000 989.03
7/3/2002 948.09 954.3 934.87 953.99 1527800000 953.99
7/2/2002 968.65 968.65 945,54 948.09 1823000000 948.09
7/1/2002 989.82 994 .46 967.43 968.65 1425500000 968.65
6/28/2002 990.64 1001.79 988.31 989.82 2117000000 989.82
6/27/2002 973.53 990.67 963.74 990.64 1908600000 990.64
6/26/2002 976.14 977.43 952.92 973.53 2014290000 973.53
6/25/2002 992.72 1005.88 974.21 976.14 1513700000 976.14
6/24/2002 989.14 1002.11 970.85 992.72 1552600000 992.72
6/21/2002 1006.29 1006.29 985.65 989.14 1497200000 989.14
6/20/2002 1019.99 1023.33 1004.59 1006.29 1389700000 1006.29
6/19/2002 1037.14 1037.61 1017.88 1019.99 1336100000 1019.99
6/18/2002 1036.17 1040.83 1030.92 1037.14 1193100000 1037.14
6/17/2002 1007.27 1036.17 1007.27 1036.17 1236600000 1036.17
6/14/2002 1009.56 1009.56 981.63 1007.27 1549000000 1007.27
6/13/2002 1020.26 1023.47 1008.12 1009.56 1405500000 1009.56
6/12/2002 1013.26 102185 1002.58 1020.26 1795720000 1020.26
6/11/2002 1030.74 1039.04 1012.94 1013.6 1212400000 1013.6
6/10/2002 1027.53 1038.18 1025.45 1030.74 1226200000 1030.74
6/7/2002 1029.15 1033.02 101249 1027.53 1341300000 1027.53
6/6/2002 1049.9 10499 1026.91 1029.15 1601500000 1029.15
6/5/2002 1040.69 1050.11 1038.84 1049.9 1300100000 1049.9
6/4/2002 1040.68 1046.06 1030.52 1040.69 1466600000 1040.69
6/3/2002 1067.14 1070.74 1038.9 1040.68 1324300000 1040.68
5/31/2002 1064.66 1079.93 1064.66 1067.14 1277300000 1067.14
5/30/2002 1067.66 1069.5 1054.26 1064.66 1286600000 1064.66
5/29/2002 1074.55 1074.83 1067.66 1067.66 1081800000 1067.66
5/28/2002 1083.82 1085.98 1070.31 1074.55 996500000 1074.55
5/24/2002 1097.08 1097.08 1082.19 1083.82 885400000 1083.82
5/23/2002 1086.02 1097.1 1080.55 1097.08 1192900000 1097.08
5/22/2002 1079.88 1086.02 1075.64 1086.02 1136300000 1086.02
5/21/2002 1091.88 1099.55 1079.08 1079.88 1200500000 1079.88
5/20/2002 1106.59 1106.59 1090.61 1091.88 989800000 1091.88
5/17/2002 1098.23 1106.59 1096.77 1106.59 1274400000 1106.58
5/16/2002 1081.07 1099.29 1089.17 1098.23 1256600000 1098.23
5/15/2002 1097.28 1104.23 1088.94 1091.07 1420200000 1091.07
5/14/2002 1074.56 1097.71 107456 1097.28 1414500000 1097.28
5/13/2002 1054.99 1074.84 1053.9 1074.56 1088600000 1074.56
5/10/2002 1073.01 1075.43 1053.93 1054.99 1171900000 1054.99
5/9/2002 1088.85 1088.85 1072.23 1073.01 1153000000 1073.01
5/8/2002 1049.49 1088.92 1049.49 1088.85 1502000000 1088.85
5/7/2002 1052.67 105867 1048.96 1049.49 1354700000 1049.49
5/6/2002 1073.43 107596 1052.65 1052.67 1122600000 1052.67
5/3/2002 1084.56 108456 1068.89 107343 1284500000 1073.43
5/2/2002 1086.46 1091.42 1079.46 1084.56 1364000000 1084.56
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5/1/2002
4/30/2002
4/29/2002
4/26/2002
4/25/2002
4/24/2002
4/23/2002
4/22/2002
4/19/2002
4/18/2002
4/17/2002
4/16/2002
4/15/2002
4/12/2002
4/11/2002
4/10/2002

4/9/2002

4/8/2002

4/5/2002

4/4/2002

4/3/2002

4/2/2002

4/1/2002
3/28/2002
3/27/2002
3/26/2002
3/25/2002
3/22/2002
3/21/2002
3/20/2002
3/19/2002
3/18/2002
3/15/2002
3/14/2002
3/13/2002
3/12/2002
3/11/2002

3/8/2002

3/7/2002

3/6/2002

3/5/2002

3/4/2002

3/1/2002
2/28/2002
2/27/2002
2/26/2002
2252002
212212002
2/21/2002

1076.92 1088.32 1065.29 1086.46 1451400000 1086.46
106545 1082.62 1063.46 1076.92 1628600000 1076.92
1076.32 1078.95 1063.62 1065.45 1314700000 1065.45
109148 1096.77 1076.31 1076.32 1374200000 1076.32
1093.14 1094.36 1084.81 1091.48 1517400000 1091.48
1100.96 1108.46 109251 1093.14 1373200000 1093.14
1107.83  1111.17 1098.94 1100.96 1388500000 1100.96
1125617 112517 110562 1107.83 1181800000 1107.83
112447 1128.82 112259 1125.17 1185000000 1125.17
1126.07 1130.49 1109.29 1124.47 1359300000 112447
1128.37 1133 1123.37 1126.07 1376900000 1126.07
1102.55 11294 110255 1128.37 1341300000 1128.37
1111.01 111486 1099.41 110255 1120400000 1102.55
1103.69 1112.77 1102.74 1111.01 1282100000 1111.01
113047 113047 110242 1103.69 1505600000 1103.69

1117.8 1131.76 1117.8  1130.47 1447900000 1130.47
112529 112829 1116.73 1117.8 1235400000 1117.8
112273 112541 111179 112529 1095300000 1125.29
1126.34 1133.31  1119.49 112273 1110200000 1122.73

11254 1130.45 1120.06 1126.34 1283800000 1126.34
1136.76 1138.85 1119.68 1125.4 1219700000 1125.4
1146.54 114654 113571 1136.76 1176700000 1136.76
114739  1147.84 1132.87 1146.54 1050900000 1146.54
114458 1154.45 114458 1147.39 1147600000 1147.39
1138.49 114695 1135.33 1144.58 1180100000 1144.58
1131.87 1147  1131.61 1138.49 1223600000 1138.49

1148.7 1151.04 113187 1131.87 1057900000 1131.87
1153.59 1156.49 1144.6 1148.7 1243300000 1148.7

©1151.85 1155.1 1139.48 1153.59 1339200000 1153.59

1170.29 1170.29 1151.61 1151.85 1304900000 1151.85
116555 1173.94 1165.55 1170.29 1255000000 1170.29
1166.16 117273 1159.14 1165.55 1169500000 1165.55
1153.04 1166.48 1153.04 1166.16 1493900000 1166.16
1154.09 1157.83 1151.08 1153.04 1208800000 1153.04
116558 116558 1151.01 1154.09 1354000000 1154.09
1168.26 1168.26 1154.34¢ 1165.58 1304400006 1165.58
1164.31  1173.03 1159.58 1168.26 1210200000 1168.26
1157.54 117276 1157.54 1164.31 1412000000 1164.31
1162.77 1167.94 1150.69 1157.54 1517400000 1157.54
1146.14 116529 114511 1162.77 1541300000 1162.77
1153.84 1157.74 1144.78 1146.14 1549300000 1146.14
1131.78 1153.84 1130.93 1153.84 1594300000 1153.84
1106.73  1131.79 1106.73 1131.78 1456500000 1131.78
1109.89 1121.57 1106.73 1106.73 1392200000 1106.73
1109.38 1123.06 1102.26 1109.89 1393800000 1109.89
110943 - 1115.05 1101.72 1109.38 1309200000 1109.38
1089.84 1112.71 1089.84 1109.43 1367400000 1109.43
1080.95 1093.93 1074.39 1089.84 1411000000 1089.84
1097.98 1101.5 1080.24 1080.85 1381600000 1080.95
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2/20/2002
2/19/2002
2/15/2002
2/14/2002
2/13/2002
2/12/2002
2/11/2002
2/8/2002
2/7/2002
2/6/2002
2/5/2002
2/4/2002
2/1/2002
1/31/2002
1/30/2002
1/29/2002
1/28/2002
1/25/2002
1/24/2002
1/23/2002
1/22/2002
1/18/2002
1/17/2002
1/16/2002
1/15/2002
1/14/2002
1/11/2002
1/10/2002
1/9/2002
1/8/2002
1/7/2002
1/4/2002
1/3/2002
1/2/2002
12/31/2001
12/28/2001
12/27/2001
12/26/2001
12/24/2001
12/21/2001
12/20/2001
12/19/2001
12/18/2001
12/17/2001
12/14/2001
12/13/2001
12/12/2001
12/11/2001
12/10/2001

1083.34 1098.32 1074.36 1097.98 14383900000 1097.98
1104.18 1104.18 1082.24 1083.34 1189900000 1083.34
111648 1117.09 1103.23 1104.18 1359200000 1104.18
1118.51  1124.72 11123 1116.48 1272500000 1116.48

11075 1120.56 1107.5 1118.51 1215300000 1118.51
1111.94 1112.68 1102.98 1107.5 1094200000 1107.5
1096.22 1112.01 1094.68 1111.94 1159400000 1111.94
1080.17 1096.3 1079.91 1096.22 1371900000 1096.22
1083.51 1094.03 1078.44 1080.17 1441600000 1080.17
1090.02 1093.58 1077.78 1083.51 1665800000 1083.51
1094.44 1100.96 1082.58 1090.02 1778300000 1090.02

1122.2 1122.2  1092.25 1094.44 1437600000 1094.44

1130.2 1130.2 1118.51 1122.2 1367200000 1122.2
1113.57 1130.21 1113.3 1130.2 1557000000 1130.2
1100.64 1113.79 108166 1113.57 2019600000 1113.57
1133.06 1137.47 1098.74 1100.64 1812000000 1100.64
1133.28 1138.63 1126.66 1133.06 1186800000 1133.06
1132.15 1138.31 1127.82 1133.28 1345100000 1133.28
1128.18 1139.5 112818 1132.15 1552800000 1132.15
1119.31 113194 1117.43 1128.18 1479200000 1128.18
1127.58 1135.26 1117.91 1119.31 1311600000 1119.31
1138.88 1138.88 112445 1127.58 1333300000 1127.58
1127.57 1139.27 112757 1138.88 1380100000 1138.88
1146.19 114619 112749 1127.57 1482500000 1127.57
1138.41 1148.81 1136.88 1146.19 1386900000 1146.19

1145.6 11456 1138.15 1138.41 1286400000 1138.41
1156.55 1159.41 114545 1145.6 1211900000 1145.6
1155.14 1159.93 1150.85 1156.55 1299000000 1156.55
1160.71  1174.26 1151.89 1155.14 1452000000 1155.14
1164.89 1167.6 1157.46 1160.71 1258800000 1160.71
117251  1176.97 1163.55 1164.89 1308300000 1164.89
1165.27 1176.55 1163.42 1172.51 1513000000 1172.51
1154.67 1165.27 1154.01 1165.27 1398900000 1165.27
1148.08 1154.67 1136.23 1154.67 1171000000 1154.67
1161.02 1161.16 1148.04 1148.08 943600000 1148.08
115713 1164.64 115713 1161.02 917400000 1161.02
1149.37  1157.13 1149.37 1157.13 876300000 1157.13
1144.65 1159.18 114465 1149.37 791100000 1149.37
114489 1147.83 114462 1144.65 439670000 1144.65
1139.93 114746 1139.93 1144.89 1694000000 1144.89
1149.56 1151.42 113993 1139.93 1490500000 1139.93
1142.92 1152.44 113475 1149.56 1484900000 1149.56
1134.36 1145.1 113436 1142.92 1354000000 1142.92
1123.09 1137.3  1122.66 1134.36 1260400000 1134.36
1119.38 1128.28 1114.53 1123.09 1306800000 1123.09
1137.07 1137.07 1117.85 1119.38 1511500000 1119.38
1136.76  1141.58 1126.01 1137.07 1449700000 1137.07
1139.93  1150.89 113432 1136.76 1367200000 1136.76
1158.31 1158.31 1139.66 1139.93 1218700000 1139.93
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12172001
12/6/2001
12/5/2001
12/4/2001
12/3/2001
11/30/2001
11/29/2001
11/28/2001
11/27/2001
11/26/2001
11/23/2001
11/21/2001
11/20/2001
11/19/2001
11/16/2001
11/15/2001
11/14/2001
11/13/2001
11/12/2001
11/9/2001
11/8/2001
11/7/2001
11/6/2001
11/5/2001
11/2/2001
11/1/2001
10/31/2001
10/30/2001
10/29/2001
10/26/2001
10/25/2001
10/24/2001
10/23/2001
10/22/2001
10/19/2001
10/18/2001
10/17/2001
10/16/2001
10/15/2001
10/12/2001
10/11/2001
10/10/2001
10/9/2001
10/8/2001
10/5/2001
10/4/2001
10/3/2001
10/2/2001
10/1/2001

1167.1 11671 1152.66 1158.31 1248200000 1158.31
1170.35 1173.35 1164.43 1167.1 1487900000 1167.1
1143.77 1173.62 1143.77 1170.35 1765300000 1170.35

1129.9 11448 1128.86 1144.8 1318500000 1144.8
1139.45 113945 1125.78 1129.9 1202900000 1129.9

1140.2 114357 113589 1139.45 1343600000 1139.45
1128.52 11404 1125.51 1140.2 1375700000 1140.2

1149.5 1149.5 1128.29 1128.52 1423700000 1128.52
1157.42 1163.38 1140.81 1149.5 1288000000 1149.5
1150.34 1157.88 1146.17 1157.42 1129800000 1157.42
1137.03 1151.05 11359 1150.34 410300000 1150.34
114266 114266 1129.78 1137.03 1029300000 1137.03
1151.06 115245 114217 1142.66 1330200000 1142.66
1138.65 1151.06 113865 1151.06 1316800000 1151.06
114224 1143.52 112992 1138.65 1337400000 1138.65
1141.21 114646 1135.06 1142.24 1454500000 1142.24
1139.09 1148.28 1132.87 1141.21 1443400000 1141.21
1118.33 1139.14 1118.33 1139.09 1370100000 1139.09
1120.31  1121.71  1098.32 1118.33 991600000 1118.33
1118.54 1123.02 111113  1120.31 1093800000 1120.31

11158 113575 111542 1118.54 1517500000 1118.54
1118.86 1126.62 1112.98 1115.8 1411300000 1115.8
1102.84 1119.73 109536 1118.86 1356000000 1118.86

1087.2 1106.72 1087.2 1102.84 1267700000 1102.84

1084.1 1089.63 1075.58 1087.2 1121900000 1087.2
1059.78 1085.61 1054.31 1084.1 1317400000 1084.1
1059.79 1074.79 1057.55 1059.78 1352500000 1059.78

1078.3 1078.3 1053.61 1059.79 1297400000 1059.79
1104.61  1104.61 1078.3 1078.3 1106100000 1078.3
1100.09 111061 1094.24 1104.61 1244500000 1104.61

1085.2 1100.09 106564 1100.09 1364400000 1100.09
1084.78 1090.26 1079.98 1085.2 1336200000 1085.2

1089.8 1098.99 1081.53 1084.78 1317300000 1084.78
1073.48 1090.57 1070.79 1089.9 1105700000 1089.9
1068.61 1075.52 1057.24 1073.48 1294800000 1073.48
1077.09 1077.94 1064.54 1068.61 1262900000 1068.61
1097.54 110712 1076.57 1077.09 1452200000 1077.09
1089.98 1101.66 1087.13 1097.54 1210500000 1097.54
1081.65 109165 1078.19 1089.98 1024700000 1089.98
1097.43 1097.43 1072.15 1091.65 1331400000 1091.65
1080.89 1099.16 1080.99 1097.43 1704580000 1097.43
1056.75 1081.62 1052.76 1080.99 1312400000 1080.99
1062.44 1063.37 1053.83 1056.75 1227800000 1056.75
1071.37 1071.37 1056.88 1062.44 979000000 106244
1069.62 1072.35 1053.5 1071.38 1301700000 1071.38
1072.28 1084.12 1067.82 1069.63 1609100000 1069.63
1051.33 1075.38 1041.48 1072.28 1650600000 1072.28
1038.55 1051.33 1034.47 1051.33 1289800000 1051.33
1040.94 1040.94 1026.76 1038.55 1175600000 1038.55

27 of 36



Date Open High Low Close Volume Adj Close
Attachment For Reponse To Discovery Request 20
S&P 500 Daily History since 20000101

9/28/2001 1018.61 1040.94 1018.61 1040.94 1631500000 1040.94
9/27/2001  1007.04 1018.92 998.24 1018.61 1467000000 1018.61
9/26/2001 1012.27 1020.29 1002.62 1007.04 1519100000 1007.04
9/25/2001 1003.45 1017.14 998.33 1012.27 1613800000 1012.27
9/24/2001 965.8 1008.44 965.8 1003.45 1746600000 1003.45
9/21/2001 984.54 984.54 944.75 965.8 2317300000 965.8
9/20/2001 1016.1 1016.1 984.49 984.54 2004800000 984.54
9/19/2001 1032.74 1038.91 984.62 1016.1 2120550000 1016.1
9/18/2001 1038.77 1046.42 1029.25 1032.74 1650410000 1032.74
9/17/2001 1092.54 1092.54 1037.46 1038.77 2330830000 1038.77
9/10/2001 1085.78 1096.94 1073.15 1092.54 1276600000 1092.54

9/7/2001 1106.4 1106.4 1082.12 1085.78 1424300000 1085.78

9/6/2001  1131.74 1131.74 1105.83 1106.4 1359700000 1106 .4

9/5/2001 1132.94 113552 1114.86 1131.74 1384500000 1131.74

9/4/2001 1133.58 1155.4 1129.06 1132.94 1178300000 1132.94
8/31/2001 1129.03 1141.83 1126.38 1133.58 920100000 1133.58
8/30/2001 11486 1151.75 1124.87 1129.03 1157000000 1129.03
8/29/2001 1161.51 1166.97 1147.38 1148.56 963700000 1148.56
8/28/2001 1179.21 1179.66 1161.17 1161.51 987100000 1161.51
8/27/2001 1184.93 1186.85 1178.07 1179.21 842600000 1179.21
8/24/2001 1162.09 1185.15 1162.09 1184.93 1043600000 1184.93
8/23/2001 1165.31 1169.86 1160.96 1162.09 986200000 1162.09
8/22/2001 1157.26 1168.56 1153.34 1165.31 1110800000 1165.31
8/21/2001 117141 1179.85 1156.56 1157.26 1041600000 1157.26
8/20/2001 1161.97 1171.41 1160.94 1171.41 897100000 1171.41
8/17/2001 118166 1181.66 1156.07 1161.97 974300000 1161.97
8/16/2001  1178.02 1181.8 1166.08 1181.66 1055400000 1181.66
8/15/2001 1186.73 1191.21 1177.61 1178.02 1065600000 1178.02
8/14/2001 1191.29 1198.79 1184.26 1186.73 964600000 1186.73
8/13/2001 1190.16 1193.82 1185.12 1191.29 837600000 1191.29
8/10/2001 1183.43 1193.33 116955 1190.16 960900000 1190.16

8/9/2001 1183.53 1184.71 117468 1183.43 110420000C 1183.43

8/8/2001 1204.4 1206.79 1181.27 1183.53 1124600000 1183.53

8/7/2001 1200.47 120756 1195.64 1204.4 1012000000 1204.4

8/6/2001 121435 121435 1197.35 1200.48 811700000 1200.48

8/3/2001 1220.75 1220.75 1205.31 1214.35 939900000 1214.35

8/2/2001 1215.93 1226.27 1215.31 1220.75 1218300000 1220.75

8/1/2001 1211.23 1223.04 1211.23 121593 1340300000 1215.93
7/31/2001 1204.52 1222.74 120452 1211.23 1129200000 1211.23
7/30/2001 1205.82 1209.05 1200.41 1204.52 909100000 1204.52
7/27/2001 1202.93 1209.26 1195.99 1205.82 1015300000 1205.82
7/26/2001  1190.49 1204.18 1182.65 1202.93 1213900000 1202.93
7/25/2001 117165 119052 1171.28 1190.49 1280700000 1190.49
7/24/2001 1191.03 1191.03 1165.54 1171.65 1198700000 1171.65
7/23/2001  1210.85 1215.22 1190.5 1191.03 986900000 1191.03
7/20/2001  1215.02 121569 1207.04 1210.85 1170900000 1210.85
7/19/2001  1207.71 1225.04 1205.8 1215.02 1343500000 1215.02
7/18/2001 121444 121444 1198.33 1207.71 1316300000 1207.71
7/17/2001 120245 1215.36 1196.14 1214.44 1238100000 1214.44
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7/16/2001
7/13/2001
7/12/2001
7/11/2001
7/10/2001

7/9/2001

7/6/2001

7/5/2001

7/3/2001

7/2/2001
6/29/2001
6/28/2001
6/27/2001
6/26/2001
6/25/2001
6/22/2001
6/21/2001
6/20/2001
6/19/2001
6/18/2001
6/15/2001
6/14/2001
6/13/2001
6/12/2001
6/11/2001

6/8/2001

6/7/2001

6/6/2001

6/5/2001

6/4/2001

6/1/2001
5/31/2001
5/30/2001
5/29/2001
5/25/2001
5/24/2001
5/23/2001
5/22/2001
5/21/2001
5/18/2001
5/17/2001
5/16/2001
5/15/2001
5/14/2001
5/11/2001
5/10/2001

5/9/2001

5/8/2001

5/7/2001

1215.68 1219.63 1200.05 1202.45 1039800000 1202.45
1208.14 121854 1203.61 1215.68 1121700000 1215.68
1180.18 121025 1180.18 1208.14 1394000000 1208.14
118152 118493 116846 1180.18 1384100000 1180.18
1198.78 1203.43 1179.93 1181.52 1263800000 1181.52
1190.59 1201.76 1189.75 1198.78 1045700000 1198.78
1219.24 1219.24 1188.74 1190.59 1056700000 1190.59
1234.45 123445 121915 1219.24 934900000 1219.24
1236.71  1236.71 1229.43 123445 622110000 1234.45
1224.42 123978 1224.03 1236.72 1128300000 1236.72

1226.2 123729 122114 122438 1832360000 1224.38
1211.07 1234.44 1211.07 1226.2 1327300000 1226.2
1216.76 121992 1207.29 1211.07 1162100000 1211.07

1218.6 1220.7 1204.64 1216.76 1198900000 1216.76
1225.35 1231.5 1213.6 1218.6 1050100000 1218.6
1237.04 123773 1221.41 1225.35 1189200000 1225.35
1223.14 1240.24 122025 1237.04 1546820000 1237.04
1212.58 122561 1210.07 1223.14 1350100000 1223.14
1208.43 122611 1207.71  1212.58 1184900000 1212.58
121436  1221.23 1208.33 1208.43 1111600000 1208.43
1219.87 1221.56 1203.03 1214.36 1635550000 1214.36

1241.6 1241.6 1218.9 1219.87 1242900000 1219.87
1255.85 1259.756 1241.59 1241.6 1063600000 1241.6
1254.39 1261 123575 1255.85 1136500000 1255.85
1264.96 1264.96 1249.23 1254.39 870100000 1254.39
1276.96 127711 1259.99 1264.96 726200000 1264.96
1270.03 1277.08 1265.08 1276.96 1089600000 1276.96
1283.57 1283.85 1269.01 1270.03 1061900000 1270.03
1267.11  1286.62 1267.11 1283.57 1116800000 1283.57
1260.67 1267.17 1256.36 1267.11 836500000 1267.11
1255.82 1265.34 1246.88 1260.67 1015000000 1260.67
1248.08 1261.91 1248.07 1255.82 1226600000 1255.82
1267.93 1267.93 124596 1248.08 1158600000 1248.08
1277.89 1278.42 126541 1267.93 1026000000 1267.93
1293.17 1293.17 1276.42 1277.89 828100000 1277.89
1289.05 1295.04 1281.22 1293.17 1100700000 1293.17
1309.38  1309.38 1288.7 1289.05 1134800000 1289.05
1312.83 131593 1306.89 1309.38 1260400000 1309.38
1291.96 131295 1287.87 1312.83 1174900000 1312.83
128849 129206 1281.15 1291.96 1130800000 1291.96
1284.99 1296.48 1282.65 1288.49 1355600000 1288.49
1249.44 1286.39 1243.02 1284.99 1405300000 1284.99
1248.92 125745 124536 1249.44 1071800000 1249.44
1245.67 1249.68 1241.02 1248.92 858200000 1248.92
125518 1259.84 1240.79 1245.67 906200000 1245.67
125554 1268.14 1254.56 1255.18 1056700000 1255.18

1261.2 1261.65 1247.83 125554 1132400000 1255.54
1266.71  1267.01 1253 1261.2 1006300000 1261.2
1266.61 1270 1259.19 1263.51 948000000 1263.51
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5/4/2001
5/3/2001
5/2/2001
5/1/2001
4/30/2001
4/27/2001
4/26/2001
4/25/2001
4/24/2001
4/23/2001
4/20/2001
4/19/2001
4/18/2001
4/17/2001
4/16/2001
4/12/2001
4/11/2001
4/10/2001
4/9/2001
4/6/2001
4/5/2001
4/4/2001
4/3/2001
4/2/2001
3/30/2001
3/29/2001
3/28/2001
3/27/2001
3/26/2001
3/23/2001
3/22/2001
3/21/2001
3/20/2001
3/19/2001
3/16/2001
3/15/2001
3/14/2001
3/13/2001
3/12/2001
3/9/2001
3/8/2001
3/7/2001
3/6/2001
3/5/2001
3/2/2001
3/1/2001
2/28/2001
2/27/2001
2/26/2001

1248.58 1267.51 1232 1266.61 1082100000 1266.61
1267.43 1267.43 1239.88 1248.58 1137900000 1248.58
1266.44 1272.93 1257.7 1267.43 1342200000 1267.43
1249.46 126647 1243.55 1266.44 1181300000 1266.44
1253.05 1269.3 1243.99 1249.46 1266800000 1249.46
123452 1253.07 1234.52 1253.05 1091300000 1253.05
1228.75 1248.3 1228.75 1234.52 1345200000 1234.52
1209.47 123236 1207.38 1228.75 1203600000 1228.75
122436 1233.54 1208.89 1209.47 1216500000 1209.47
124298 124298 121747 122436 1012600000 1224.36

1253.7 1253.7 123441 1242.98 1338700000 1242.98
1238.16 1253.71 1233.39 1253.69 1486800000 1253.69
119181 124842 119181 1238.16 1918900000 1238.16
1179.68 1192.25 1168.9 1191.81 1109600000 1191.81

11835 1184.64 1167.38 1179.68 913900000 1179.68
1165.89 1183.51 1157.73 1183.5 1102000000 1183.5
1168.38 1182.24 1160.26 1165.89 1290300000 1165.89
113759 1173.92 1137.59 1168.38 1349600000 1168.38
1128.43 1146.13 1126.38 1137.59 1062800000 1137.59
1151.44 1151.44 1119.29 112843 1266800000 1128.43
1103.25 1151.47 1103.25 1151.44 1368000000 1151.44
1106.46 11175 1091.99 1103.25 1425590000 1103.25
1145.87 114587 1100.19 1106.46 1386100000 1106.46
1160.33 1169.51 1137.51 114587 1254900000 1145.87
1147.95 1162.8 1143.83 1160.33 1280800000 1160.33
116329 1161.69 1136.26 1147.95 1234500000 1147.95
118217  1182.17 1147.83 1153.29 1333400000 1153.29
1152.69 1183.35 1150.96 1182.17 1314200000 1182.17
1139.83 1160.02 1139.83 1152.69 1114000000 1152.69
111758 114183 1117.58 1139.83 1364900000 1139.83
112214 112427 1081.19 1117.58 1723950000 1117.58
114262 1149.39 1118.74 112214 1346300000 1122.14
1170.81 1180.56 1142.19 1142.62 1235900000 1142.62
1150.53 11735 1147.18 1170.81 1126200000 1170.81
1173.56 1173.56 1148.64 1150.53 1543560000 1150.53
1166.71 1182.04 1166.71 1173.56 1259500000 1173.56
1197.66 1197.66 1155.35 1166.71 1397400000 1166.71
1180.16  1197.83 1171.5 1197.66 1360900000 1197.66
1233.42 123342 1176.78 1180.16 1229000000 1180.16
1264.74 1264.74 122842 1233.42 1085900000 1233.42
1261.89 1266.5 12576 1264.74 1114100000 1264.74

1253.8 1263.86 1253.8 1261.89 1132200000 1261.89
124141 126742 1241.41 1253.8 1091800000 1253.8
123418 124255 1234.04 1241.41 929200000 1241.41
124123 1251.01 1219.74 123418 1294000000 1234.18
1239.94 1241.36 12145 1241.23 1294900000 1241.23
1257.94 1263.47 122965 1239.94 1225300000 1239.94
1267.65 127276 1252.26 1257.94 1114100000 1257.94
124586 1267.69 1241.71 1267.65 1130800000 1267.65
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2/23/2001  1252.82 1252.82 1215.44 1245.86 1231300000 1245.86
2/22/2001 125527 1259.94 1228.33 1252.82 1365900000 1252.82
2/21/2001 1278.94 1282.97 1253.16 125527 1208500000 1255.27
2/20/2001  1301.53 1307.16 1278.44 1278.94 1112200000 1278.94
2/16/2001 1326.61 1326.61 1293.18 1301.53 1257200000 1301.53
2/15/2001 131592 1331.29 131592 1326.61 1153700000 1326.61
2/14/2001 1318.8 1320.73 1304.72 131592 1150300000 1315.92
2/13/2001 1330.31 1336.62 1317.51 1318.8 1075200000 1318.8
2/12/2001 1314.76 1330.96 1313.64 1330.31 1039100000 1330.31
2/9/2001 1332.53 1332.53 1309.98 1314.76 1075500000 1314.76
2/8/2001 13411  1350.32 1332.42 133253 1107200000 1332.53
2/7/2001 135226 1352.26 1334.26 1340.89 1158300000 1340.89
2/6/2001 1354.31 1363.55 1350.04 1352.26 1059600000 1352.26
2/5/2001 1349.47 1354.56 134448 1354.31 1013000000 1354.31
2/2/2001 1373.47 1376.38 1348.72 1349.47 1048400000 1349.47
2/1/2001  1366.01 1373.5 1359.34 1373.47 1118800000 1373.47
1/31/2001  1373.73 1383.37 1364.66 1366.01 1295300000 1366.01
1/30/2001  1364.17 1375.68 1356.2 1373.73 1149800000 1373.73
1/28/2001 1354.92 1365.54 1350.36 1364.17 1053100000 1364.17
1/26/2001 1357.59 1357.51 1342.75 1354.95 1098000000 1354.95
1/25/2001 1364.3 1367.35 1354.63 1357.51 1258000000 1357.51
1/24/2001 13604 1369.75 1357.28 1364.3 1309000000 1364.3
1/23/2001 1342.9 1362.9 1339.63 1360.4 1232600000 1360.4
1/22/2001 134254 1353.62 1333.84 1342.9 1164000000 1342.9
1/19/2009 1347.97 1354.55 1336.74 1342.54 1407800000 1342.54
1/18/2001 1329.89 1352.71 1327.41 1347.97 1445000000 1347.97
1/17/2001 1326.65 1346.92 1325.41 1329.47 1349100000 1329.47
1/16/2001  1318.32 1327.81 1313.33 1326.65 1205700000 1326.65
1/12/2001 1326.82 1333.21 131159 1318.55 1276000000 1318.55
1/11/2001  1313.27 1332.19 1309.72 1326.82 1411200000 1326.82
1/10/2001 1300.8 1313.76 1287.28 1313.27 1296500000 1313.27
1/9/2001 129586 1311.72 1295.14 1300.8 1191300000 1300.8
1/8/2001  1298.35 1298.35 1276.29 129586 1115500000 1295.86
1/5/2001  1333.34 1334.77 129495 1298.35 1430800000 1298.35
1/4/2001 1347.56 1350.24 1329.14 1333.34 2131000000 1333.34
1/3/2001  1283.27 1347.76 127462 1347.56 1880700000 1347.56
1/2/2001  1320.28 1320.28 1276.05 1283.27 1129400000 1283.27
12/29/2000 1334.22 1340.1 131751 1320.28 1035500000 1320.28
12/28/2000 1328.92 1335.93 1325.78 1334.22 1015300000 1334.22
12/27/2000 131519 1332.03 1310.96 1328.92 1092700000 1328.92
12/26/2000 1305.97 131594 1301.64 1315.19 806500000 1315.19
12/22/2000 1274.86 1305.97 1274.86 1305.95 1087100000 1305.95
12/21/2000 1264.74 1285.31 1254.07 1274.86 1449900000 1274.86
12/20/2000 1305.6 1305.6 1261.16 1264.74 1421600000 1264.74
12/19/2000 1322.96 1346.44 1305.2 1305.6 1324900000 1305.6
12/18/2000 1312.15 1332.32 131215 1322.74 1189900000 1322.74
12/15/2000 1340.93 1340.93 1305.38 1312.15 1561100000 1312.15
12/14/2000 1359.99 1359.99 1340.48 1340.93 1061300000 1340.93
12/13/2000 1371.18 1385.82 1358.48 1359.99 1195100000 1359.99
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12/12/2000 1380.2 1380.27 1370.27 1371.18 1083400000 1371.18
12/11/2000 1369.89 1389.05 1364.14 1380.2 1202400000 1380.2
12/8/2000 1343.55 1380.33 1343.55 1369.89 1358300000 1369.89
12/7/2000 1351.46 1353.5 1339.26 1343.55 1128000000 1343.55
12/6/2000 1376.54 1376.54 1346.15 1351.46 1399300000 1351.46
12/5/2000 132497 1376.56 132497 1376.54 900300000 1376.54
12/4/2000 1315.18 1332.06 1310.23 1324.97 1103000000 1324.97
12/1/2000 131495 133467 1307.02 1315.23 1195200000 1315.23
11/30/2000 134191 134191 12949 1314.95 1186530000 1314.95
11/29/2000 1336.09 1352.38 1329.28 1341.93 402100000 1341.93
11/28/2000 1348.97 1358.81 1334.97 1336.09 1028200000 1336.09
11/27/2000 1341.77 1362.5 1341.77 1348.97 946100000 1348.97
11/24/2000 1322.36 1343.83 1322.36 1341.77 404870000 1341.77
11/22/2000 1347.35 1347.35 1321.89 1322.36 963200000 1322.36
11/21/2000 1342.62 1355.87 1333.62 1347.35 1137100000 1347.35
11/20/2000 1367.72 1367.72 134167 1342.62 955800000 1342.62
11/17/2000 1372.32 1384.85 1355.55 1367.72 1070400000 1367.72
11/16/2000 1389.81 139476 1370.39 1372.32 956300000 1372.32
11/15/2000 1382.95 139596 1374.75 1389.81 1066800000 1389.81
11/14/2000 1351.26 1390.06 1351.26 1382.95 1118800000 1382.95
11/13/2000 1365.98 136598 1328.62 1351.26 1129300000 1351.26
11/10/2000 1400.14 1400.14 1365.97 1365.98 962500000 1365.98
11/9/2000 1409.28 1409.28 1369.68 1400.14 1111000000 1400.14
11/8/2000 1431.87 1437.28 1408.78 1409.28 909300000 1409.28
11/7/2000 1432.19 1436.22 1423.26 1431.87 880900000 1431.87
11/6/2000 1428.76 1438.46 1427.72 1432.19 930900000 1432.19
11/3/2000 1428.32 1433.21 1420.92 1426.69 997700000 1426.69
11/2/2000 1421.22 1433.4 142122 1428.32 1167700000 1428.32
11/1/2000 1429.4 1429.6 141045 1421.22 1206800000 1421.22
10/31/2000 1398.66 1432.22 1398.66 1429.4 1366400000 1429.4
10/30/2000 1379.58 1406.36 1376.86 1398.66 1186500000 1398.66
10/27/2000 1364.44 1384.57 1364.13 1379.58 1086300000 1379.58
10/26/2000 1364.9 1372.72 1337.81 1364.44 1303800000 1364.44
10/25/2000 1398.13 1398.13 1362.21 1364.9 1315600000 1364.9
10/24/2000 1395.78 1415.64 1388.13 1398.13 1158600000 1398.13
10/23/2000 1396.93 1406.96 1387.75 1395.78 1046800000 1395.78
10/20/2000 1388.76 1408.47 138219 1396.93 1177400000 1396.93
10/19/2000 1342.13 1389.93 134213 1388.76 1297900000 1388.76
10/18/2000 1349.97 1356.65 1305.79 1342.13 1441700000 1342.13
10/17/2000 137462 1380.99 134234 1349.97 1161500000 1349.97
10/16/2000 1374.17 1379.48 1365.06 1374.62 1005400000 1374.62
10/13/2000 1329.78 1374.17 1327.08 1374.17 1223900000 1374.17
10/12/2000 1364.59 1374.93 1328.06 1329.78 1388600000 1329.78
10/11/2000 1387.02 1387.02 1349.67 1364.59 1387500000 1364.59
10/10/2000 1402.03 1408.83 1383.85 1387.02 1044000000 1387.02
10/9/2000 1408.99 1409.69 1392.48 1402.03 716600000 1402.03
10/6/2000 1436.28 1443.3 1397.06 1408.99 1150100000 1408.99
10/5/2000 1434.32 1444 17 1431.8 1436.28 1176100000 1436.28
10/4/2000 1426.46 143999 1416.31 1434.32 1167400000 1434.32
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10/3/2000
10/2/2000
9/29/2000
9/28/2000
9/27/2000
9/26/2000
9/25/2000
9/22/2000
9/21/2000
9/20/2000
9/19/2000
9/18/2000
9/15/2000
9/14/2000
9/13/2000
9/12/2000
9/11/2000

9/8/2000

9/7/2000

9/6/2000

9/5/2000

9/1/2000
8/31/2000
8/30/2000
8/29/2000
8/28/2000
8/25/2000
8/24/2000
8/23/2000
8/22/2000
8/21/2000
8/18/2000
8/17/2000
8/16/2000
8/15/2000
8/14/2000
8/11/2000
8/10/2000

8/9/2000

8/8/2000

8/7/2000

8/4/2000

8/3/2000

8/2/2000

8/1/2000
7/31/2000
7/28/2000
7/27/2000
7/26/2000

1436.23 1454.82 142528 1426.46 1098100000 1426.46
1436.52 14456 142983 1436.23 1051200000 1436.23
1458.29 1458.29 1436.29 1436.51 1197100000 1436.51
1426.57 1461.69 142578 1458.29 1206200000 1458.29
1427.21  1437.22 1419.44 1426.57 1174700000 1426.57
1439.03 1448.04 142525 1427.21 1106600000 1427.21
1448.72 1457.42 143593 1439.03 982400000 1439.03
1449.05 1449.05 1421.88 1448.72 1185500000 1448.72
1451.34 1452.77 1436.3 1449.05 1105400000 1449.05

1459.9 1460.49 1430.95 1451.34 1104000000 1451.34
144451 1461.16 1444.51 1459.9 1024900000 1459.9
1465.81  1467.77 144192 144451 962500000 1444.51
1480.87 1480.96 1460.22 1465.81 1268400000 1465.81
1484.91 149416 1476.73 1480.87 1014000000 1480.87
1481.99 1487.45 1473.61 1484.91 1068300000 1484.91
1489.26 1496.93 1479.67 1481.99 991200000 1481.99

14945 1506.76 1483.01 1489.26 899300000 1489.26
1502.51 1502.51 1489.88 14945 961000000 1494.5
149225 1505.34 1492.25 1502.51 985500000 1502.51
1507.08 151261 149212 1492.25 995100000 1492.25
1520.77 1520.77 1504.21 1507.08 838500000 1507.08
1517.68 1530.09 151553 1520.77 767700000 1520.77
1502.59 1525.21 150259 1517.68 1056600000 1517.68
1509.84 151049 1500.08 1502.59 818400000 1502.59
1514.09 1514.81 150546 1509.84 795600000 1509.84
150645 1523.95 1506.45 1514.09 733600000 1514.09
1508.31 1513.47 1505.08 1506.45 685600000 1506.45
1505.97 1511.16 1501.25 1508.31 837100000 1508.31
1498.13 1507.2 1489.52 1505.97 871000000 1505.97
1499.48 1508.45 149742 1498.13 818800000 1498.13
1491.72 1502.84 149113 1499.48 731600000 1499.48
1496.07 1499.47 1488.99 1491.72 821400000 1491.72
1479.85 1499.32 1479.85 1496.07 922400000 1496.07
1484.43 1496.09 1475.74 1479.85 929800000 1479.85
1491.56 1493.12 148274 1484.43 895900000 1484.43
1471.84 149164 1468.56 1491.56 783800000 1491.56
1460.25 147572 1453.06 1471.84 835500000 1471.84
147287 1475.15 1459.89 1460.25 940800000 1460.25

1482.8 1490.33 1471.16 1472.87 1054000000 1472.87
1479.32 1484.52 1472.61 1482.8 892200000 1482.8
1462.93 1480.8 1460.72 1479.32 854800000 1479.32
145256 146293 145131 146293 956000000 1462.93

1438.7 145419 142543 145256 1095600000 1452.56

1438.1 145159 1433.49 1438.7 994500000 1438.7
1430.83 1443.54 1428.96 1438.1 938700000 1438.1
1419.89 143765 1418.71 1430.83 952600000 1430.83
144962 1456.68 1413.89 1419.89 980000000 1419.89
1452.42 146491 144533 1449.62 1156400000 1448.62
147447 147447 145242 145242 1235800000 1452.42
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7/25/2000
7/24/2000
7/21/2000
7/20/2000
7/19/2000
7/18/2000
7/17/2000
7/14/2000
7/13/2000
7/12/2000
7/11/2000
7/10/2000

7/7/2000

7/6/2000

7/5/2000

7/3/2000
6/30/2000
6/29/2000
6/28/2000
6/27/2000
6/26/2000
6/23/2000
6/22/2000
6/21/2000
6/20/2000
6/19/2000
6/16/2000
6/15/2000
6/14/2000
6/13/2000
6/12/2000

6/9/2000

6/8/2000

6/7/2000

6/6/2000

6/5/2000

6/2/2000

6/1/2000
5/31/2000
5/30/2000
5/26/2000
5/25/2000
5/24/2000
5/23/2000
5/22/2000
5/19/2000
5/18/2000
5/17/2000
5/16/2000

1464.29 1476.23 1464.29 147447 969400000 1474.47
1480.19 1485.88 1463.8 1464.29 880300000 1464.29
149557 1495.57 1477.91 1480.19 968300000 1480.19
1481.96 1501.92 1481.96 149557 1064600000 1495.57
1493.74 149563 1479.92 1481.86 909400000 1481.96
151049 151049 149135 1493.74 908300000 1493.74
1509.98 1517.32 1505.26 151049 906000000 1510.49
1495.84 1509.99 149456 1509.98 960600000 1509.98
1492.92 1501.39 1489.65 1495.84 1026800000 1495.84
1480.88 1497.69 1480.88 1492.92 1001200000 1492.92
147562 1488.77 147048 1480.88 980500000 1480.88

1478.9 1486.56 1474.76 147562 838700000 1475.62
1456.67 148412 1456.67 1478.9 931700000 1478.9
1446.23 1461.65 1439.56 1456.67 947300000 1456.67
1469.54 1469.54 144245 1446.23 1019300000 1446.23

14546 1469.58 1450.85 1469.54 451900000 1469.54
1442.39 1454.68 1438.71 1454.6 1459700000 1454.6
1454.82 145514 143463 1442.39 1110900000 1442.39
1450.55 1467.63 1450.55 1454.82 1095100000 1454.82
145531 1463.35 1450.55 1450.55 1042500000 1450.55
1441.48 1459.66 144148 1455.31 889000000 1455.31
145218 1459.94 1438.31 144148 847600000 1441.48
1479.13  1479.13 1448.03 1452.18 1022700000 1452.18

147595 1482.19 1468 1479.13 1009600000 1479.13
1486 1487.32 1470.18 147595 1031500000 1475.95
1464.46 1488.93 1459.05 1486 921700000 1486

1478.73  1480.77 146042 1464.46 1250800000 1464.46
1470.54 1482.04 1464.62 1478.73 1011400000 1478.73
1469.44 1483.62 1467.71 1470.54 929700000 1470.54
1446 147042 144238 1469.44 935900000 1469.44
1456.95 146293 1445.99 1446 774100000 1446
1461.67 147267 1454.96 145695 786000000 1456.95
1471.36 147565 1456.49 1461.67 854300000 1461.67
145784 147464 1455.06 1471.36 854600000 1471.36
1467.63 1471.36 1454.74 1457.84 950100000 1457.84
147726 1477.28 1464.68 1467.63 838600000 1467.63
1448.81 1483.23 1448.81 1477.26 1162400000 1477.26
1420.6  1448.81 1420.6 1448.81 960100000 1448.81
142244 1434.49 1415.5 1420.6 960500000 1420.6
1378.02 142245 1378.02 142245 844200000 1422.45
1381.52 139142 1369.75 1378.02 722600000 1378.02
1399.05 1411.65 1373.93 1381.52 984500000 1381.52
1373.86 1401.75 1361.09 1399.05 1152300000 1399.05
1400.72 1403.77 137343 1373.86 869900000 1373.86
1406.95 1410.55 1368.73 1400.72 869000000 1400.72
1437.21 143721 1401.74 1406.95 853700000 1406.85
1447.8 1458.04 1436.58 1437.21 807900000 1437.21
1466.04 1466.04 1441.67 1447.8 820500000 1447.8
1452.36 14704 1450.76 1466.04 955500000 1466.04
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5/15/2000 1420.96 1452.39 1416.54 1452.36 854600000 1452.36
5/12/2000 1407.81 1430.13 1407.81 1420.96 858200000 1420.96
5/11/2000 1383.05 1410.26 1383.05 1407.81 953600000 1407.81
5/10/2000 1412.14 1412.14 1375.14 1383.05 1006400000 1383.05
5/9/2000 1424.17 1430.28 1401.85 1412.14 896600000 1412.14
5/8/2000 143263 143263 1417.05 1424.17 787600000 1424.17
5/5/2000 1409.57 1436.03 1405.08 1432.63 805500000 1432.63
5/4/2000 14151 1420.99 1404.94 1409.57 925800000 1409.57
5/3/2000 1446.28 1446.29 1398.36 1415.1 991600000 1415.1
5/2/2000 1468.25 1468.25 144522 1446.29 1011500000 1446.29
5/1/2000 1452.43 148151 145243 1468.25 966300000 1468.25
4/28/2000 1464.92 1473.62 1448.15 145243 984600000 145243
4/27/2000 1460.99 1469.21 1434.81 1464.92 1111000000 1464.92
4/26/2000 1477.44 1482.94 1456.98 1460.99 999600000 1460.99
4/25/2000 1429.86 1477.67 1429.86 1477.44 1071100000 1477.44
4/24/2000 1434.54 143454 1407.13 1429.86 868700000 1429.86
4/20/2000 1427.47 1435.49 1422.08 1434.54 896200000 143454
4/19/2000 1441.61 1447.69 142426 1427.47 1001400000 1427.47
4/18/2000 1401.44 144161 1397.81 1441.61 1109400000 1441.61
4/17/2000 1356.56 1401.53 1346.5 1401.44 1204700000 1401.44
4/14/2000 1440.51 1440.51 1339.4 1356.56 1279700000 1356.56
4/13/2000 1467.17 1477.52 1439.34 1440.51 1032000000 1440.51
4/12/2000 1500.59 1509.08 1466.15 1467.17 1175900000 1467.17
4/11/2000 1504.46 1512.8 1486.78 1500.59 971400000 1500.59
4/10/2000 1516.35 1527.19 1503.35 1504.46 853700000 1504.46
4/7/2000 1501.34 1518.68 1501.34 1516.35 891600000 1516.35
4/6/2000 1487.37 1511.76 1487.37 1501.34 1008000000 1501.34
4/5/2000 1494.73 1506.55 1478.05 1487.37 1110300000 1487.37
4/4/2000 1505.98 1526.45 1416.41 1494.73 1515460000 1494.73
4/3/2000 1498.58 1507.19 1486.96 1505.97 1021700000 1505.97
3/31/2000 1487.92 1519.81 1484.38 1498.58 1227400000 1498.58
3/30/2000 1508.52 1517.38 1474.63 1487.92 1193400000 1487.92
3/29/2000 1507.73 1521.45 1497.45 1508.52 1061900000 1508.52
3/28/2000 1523.86 1527.36 1507.09 1507.73 959100000 1507.73
3/27/2000 1527.46 1534.63 151846 1523.86 901000000 1523.86
3/24/2000 1527.35 1552.87 1516.83 1527.46 1052200000 1527.46
3/23/2000 1500.64 15325 1492.39 1527.35 1078300000 1527.35
3/22/2000 1493.87 1505.08 1487.33 1500.64 1075000000 1500.64
3/21/2000 1456.63 1493.92 1446.06 1493.87 1065900000 1493.87
3/20/2000 1464.47 1470.3 144849 1456.63 920800000 1456.63
3/17/2000 1458.47 1477.33 1453.32 1464.47 1295100000 1464.47
3/16/2000 1392.15 1458.47 1392.15 1458.47 1482300000 1458.47
3/15/2000 1359.15 1397.99 1356.99 1392.14 1302800000 1392.14
3/14/2000 1383.62 1395.15 1359.15 1359.15 1094000000 1359.15
3/13/2000 1395.07 1398.39 1364.84 1383.62 1016100000 1383.62
3/10/2000 1401.69 1413.46 1392.07 1395.07 1138800000 1395.07
3/9/2000 1366.7 1401.82 1357.88 1401.69 1123000000 1401.69
3/8/2000 1355.62 1373.79 1346.62 1366.7 1203000000 1366.7
3/7/2000 1391.28 1399.21 1349.99 135562 1314100000 1355.62
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3/6/2000
3/3/2000
3/2/2000
3/1/2000
2/29/2000
2/28/2000
2/25/2000
2/24/2000
2/23/2000
2/22/2000
2/18/2000
2/17/2000
2/16/2000
2/15/2000
2/14/2000
2/11/2000
2/10/2000
2/9/2000
2/8/2000
2/7/2000
2/412000
2/3/2000
2/2/2000
2/1/2000
1/31/2000
1/28/2000
1/27/2000
1/26/2000
1/25/2000
1/24/2000
1/21/2000
1/20/2000
1/19/2000
1/18/2000
1/14/2000
1/13/2000
1/12/2000
1/11/2000
1/10/2000
1/7/2000
1/6/2000
1/5/2000
1/4/2000
1/3/2000

1409.17  1409.74 1384.75 1391.28 1029000000 1391.28
1381.76 1410.88 1381.76 1409.17 1150300000 1409.17
137919 1386.56 1370.35 1381.76 1198600000 1381.76
1366.42 138346 1366.42 1379.19 1274100000 1379.19
1348.05 1369.63 1348.05 1366.42 1204300000 1366.42
1333.36 1360.82 1325.07 1348.05 1026500000 1348.05
1353.43 1362.14 1329.15 1333.36 1065200000 1333.36
1360.69 1364.8 1329.88 1353.43 1215000000 1353.43
135217  1370.11 134244 1360.69 993700000 1360.69
1346.09 1358.11 1331.88 1352.17 980000000 1352.17
1388.26 1388.59 1345.32 1346.09 1042300000 1346.09
1387.67 1399.88 1380.07 1388.26 1034800000 1388.26
1402.05 1404.55 1385.58 1387.67 1018800000 1387.67
1389.94 1407.72 1376.25 1402.05 1092100000 1402.05
1387.12 1394.93 1380.53 1389.94 927300000 1389.94
1416.83 1416.83 1378.89 1387.12 1025700000 1387.12

1411.7 14229 140643 1416.83 1058800000 1416.83
144172 144455 141165 1411.71 1050500000 1411.71
142424 1441.83 1424.24 144172 1047700000 1441.72
142437 142715 1413.33 142424 918100000 1424.24
1424.97 1435.91 1420.63 1424.37 1045100000 1424.37
1409.12 1425.78 1398.52 142497 1146500000 1424.97
1409.28 1420.61 140349 1409.12 1038600000 1409.12
1394.46 141249 1384.79 1409.28 981000000 1409.28
1360.16 139448 1350.14 1394.46 993800000 1394.46
1398.56 1398.56 1356.2 1360.16 1095800000 1360.16
140409 1418.86 1370.99 1398.56 1129500000 1398.56
1410.03 1412.73 1400.16 1404.09 1117300000 1404.09
140153 141426 138849 1410.03 1073700000 1410.03
144136 1454.09 139542 1401.53 1115800000 1401.53
144557 1453.18 1439.6  1441.36 1209800000 1441.36

14559 1465.71 1438.54 144557 1100700000 1445.57
1455.14 1461.39 1448.68 1455.9 1087800000 1455.9
1465.15 1465.15 1451.3 1455.14 1056700000 1455.14
1449.68 1473 1449.68 1465.15 1085900000 1465.15
1432.25 1454.2 143225 1449.68 1030400000 1449.68
1438.56 14426 1427.08 143225 974600000 1432.25

14576 1458.66 143442 1438.56 1014000000 1438.56
144147 1464.36 144147 1457.6 1064800000 1457.6
1403.45 1441.47 1400.73 144147 1225200000 1441.47
1402.11 1411.9 1392.1  1403.45 1092300000 1403.45
1399.42 1413.27 1377.68 1402.11 1085500000 1402.11
1455.22 145522 1397.43 1399.42 1009000000 1399.42
1469.25 1478 1438.36 1455.22 931800000 1455.22
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The Equity Premium
FUGENE B FAMA und KENNETH R FRENCH?*

ABSTRACT

We estimate the equity premium asing dividend and carnings growth rutes to
measure Lhe eapected rate of capital gain, Our estimates for 1951 to 2000, 2.55
percent and L32 pereent, are mueh lower than the equity premunm prodaced by
the avernge stock return, 74408 pereent. Qar evidence suppests that the high aver-
age relurn Tor 19561 to 2000 3s duce to o dechine in discount rates that produces a
Large unexspected capital gain, Our main conclusion s that the averapge stock re-
turn of the Tast half-century s o lot tugher than expected.

The equrry erentun—the ditference between the expected return on the mar-
ket portfolio of common stocks and the risk-free interest rate—1s important
in portfolio allocation decisions, estimates of the cost of capital, the debate
about the advantages of investing Social Security funds in stocks, and many
other applications. The average return on a broad portfolio of stocks is typ-
ically used to estimate the expected market return. The average real return
for 1872 to 2000 on the S&P index {a common proxy for the market portfolio,
also used here) 15 8.81 percent per year. The average real return on six-
month commercial paper (a proxy for the risk-lree interest rate) is 3.24 per-
cent. This large spread (5.57 percent) between the average stock return and
the interest rate 1s the source of the so-called equity premium puzzle: Stock
returns seem too high given the observed volatility of consumption (Mehra
and Prescott (1985)).

We use fundamentals (dividends and carnings) Lo estimate the expected
stock return. Along with other evidence, the expected return estimates from
fundamentals help us judge whether the realized average retarn is high or
low relative to Lhe expected value.

The Togic of our approach 1s straightforward. The average stock return is
the average dividend yield plus the average rate of capital gain:

AR, - AD, /P ) 1 AGP,), (1)

Fama s fram the University of Chicago and Frenchos from Dartmouth College. The com-
ments ol John Campbell, John Cochirane, Kent Daniel, John Heaton, Jay Ritter, Andrer Shieifer,
Rex Sinquetield, Tuomo Vuolteenaho, Paul Zarowin, and seminar participants at Bostun Col-
lege, Dortmouth College, the NBER, Purdue University, the University of Chicago, and Wash-
ington University have been helpful, Richard Green tthe editor) and the two referves get special
thanks
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where D, is the dividend for year ¢, I’ | 1s the price at the end of year ¢ ~ 1,
GP, = (P, - P, }/P, | is the rate of capital gain, and A( ) indicates an av-
erage value. (Throughout the paper, we refer to D, /P, | as the dividend yield
and D, /P, is the dividend—price ratio. Similarly, ¥, /P, |, the ratio of earn-
ings for yecar t Lo price at the end of vear ¢ — 1, 1s the carnings yiceld and
Y, /P, 1s the earnings—price ratio.)

Suppose the dividend-price ratio, 1),/P,, is stationary (mcan reverting).
Stationarity implies that if the sample period is long, the compound rate of
dividend growth approaches the compound rate of capital gain. Thus, an
alternative estimate of the expected stock return is

ALRDY = ACD, /P 01 ALGD,), (2]

where GD, = (D, = 1), })/D, , isthe growth rate of dividends. We call (2) the
dividend growth model.

The logic that leads to (2) applies to any variable that is cointegrated
with the stock price. For example, the dividend-price ralio may be non-
stationary because firms move away {rom dividends toward share repurchases
as a way of returning carnings to stockholders. But if the carnings—price
ratio, Y,/P,, is stationary, the average growth rate of carnings, A(GY,) =
A(Y, =Y, /Y, ), 1s an alternative estimate of the expected rate of capital
gain. And A(GY,) can be combined with the average dividend yield to pro-
duce another estimate of the expected stock return:

ARY,) = ALD/P ) 0 ALGY ). (3)

We call (13) the carnings growth model?

We shiould be clear about the expected return concept targeted by (1), (2),
and (3). D, /P, and Y, /P, vary through time because of variation in the con-
ditional (point-in-time} expected stock return and the conditional expected
growlh rates of dividends and earnings (scee, ez, Campbell and Shiller (1989)).
But if the stock return and the growth rates are stationary (they have con-
stant unconditional means), D,/P, and Y, /P, arc stationary. Then, like the
average return (1), the dividend and carnings growth models (2) and (3)
provide cstimates of the unconditional expected stock return. In short, the
focus of the paper is estimates of the unconditional expected stock return,

The estimate of the expected real equity premium for 1872 to 2000 from
the dividend growth model (2) is 3.54 percent per year. The estimate from
the average stock rceturn, 5.57 percent, is almost 60 percent higher. The
difference between the two is largely due to the last 50 vears. The equity
premium for 1872 Lo 1950 from the dividend growth model, 4.17 percent per
vear, is close to the estimate from the average return, 4.40 percent. In con-

PAativated by the model fn Lot and Ladvipgsan 220000 one can argae that !l the vatig of
consumplion to stock market wealth s <tationary, the averge growth rate of consumplion s

another estimate of the expected rate of eapilal gain We Jeave this path to foture work.
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trast, the equily premium {or 1957 to 2000 produced by the average return,
7.43 percent per year, is almost Lhree times the estimate, 2.55 pereent, Irom
(21, The estimate ol the expected realt equity premram for 1951 to 2000 from
the carnings prowth model (3, 4.32 pereent per year, 1s larger than the
estintate from the dividend growth model (2). But the carnings growth es-
timate is still less than 60 pereent of the estimate from the average return.

Three types of evidence suggest that the lower equity premium estimates
for 1951 Lo 2000 rom [undamentals are closer to the expected premium. (a)
The estimates from fundamentals are more precise. For example, the stan-
dard crror of the estimate from the dividend growth model is less than half
the standard crror of the estimalte from the average veturn, (bl The Sharpe
ratio for the equity premium from the average stock return for 1951 to 2000
is just wbout double that for 1872 to 1950, Lo contrast, the cquity prennum
from the dividend growth model has a similar Sharpe ratio for 1872 to 1950
and 1951 to 2000, (¢} Most tmportant, valuation theory specifies relations
among the book-to-market ratio, the relurn on investment, and the cost of
cquity capital tthe expected stock return). The estimates of the expected
stock return Tor 1951 to 2000 from the dividend and carnings growlh models
line up with other fundamentals m the way valuation theory prediets. But
the book-to-market ratio and the return on mvestment suggest that the ex-
pected return estimate from the average stock return is too high.

Our motivation for the dividend growth model (21 is simpler and more
general, but (2) can be viewed as the expected stock return estimate of the
Gordon (1962) model. Our work s thus in the spirit of a growing literature
that uses vaduation maodels to estimate expected returns (eg., Blanchard
(1993), Claus and Thomas (2001, and Gebhardt, Lee, and Swaminathan
(20011, Claus and Thomas and Gebharde, Lee, and Swaminathan use fore-
casts by sccurity analysts to estimate expected cash flows. Therr analyst
forccasts cover short pertods (18985 1o 1998 and 1979 to 19951, We usce real-
ized dividends and carnings from 1872 (o 2000. This 129-year period pro-
vicles a long perspective, which is important for judging the competing expected
return estimates from fundamentals and realized stock returns. Morcover,
though the tssue s controverstad {Keane and Runkle (1998)), Claus and Tho-
mas find that analyst forecasts are biased; they tend to bhe substantially
above obscerved growth rates. The average growth rates of dividends and
carnings we use are unbiased estimates ol expected growth rates.

Like ws, Blanchard 19931 uses dividend growth rates to estimate the ex-
pected rate of capital gain, which he combines with an expected dividend yield
to estimate the expected stock return. Buat his {focus is different and his ap-
proach 1s more complicated than ours. He s interested in the path of the
conditional expected stock return. His conditional expected return is the sum
of the fitted values from time-sceries regressions of the realized dividend
yiceld and a weighted average of 20 years of future dividend growth rates on
four predetermmed variables (the dividend yield, the real rate of capital gain,
and the levels ofinterest rates and inflation). He focuses on descenbing the path
of the conditional expected return in terms ol his four explanatory variables.
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In contrast, our prime interest is the unconditional expected return, which
we estimate more simply as the sum of the average dividend yield and the
averape growth rate of dividends or carnings. This approach is valid if the
dividend-price and carmings—price ratios are stationary. And we argue below
that it continues to produce estimates of the average expected stock return
when the price ratios are subject to reasonable forms of nonstationarity.
Given its simplicity and generality, our approach is an attractive addition to
the research toolbox for estimating the expected stock return.

Moreover, our focus 1s comparing alternative ecstimates of the uncondi-
tional expected stock return over the tong 1872 to-2000 period, and explain-
ing why the expected return estimates for 1951 to 2000 from fundamentals
are much lower than the average recturn. Our cvidence suggests that much
of the high return for 1951 to 2000 is uncxpected capital gain, the result of
a dechine in discount rates.

Specifically, the dividend-price and carnings—price ratios fall from 1950
to 2000; the cumulative pereent capital gain for the period is more than
three times the percent growth in dividends or carnings. All valuation mod-
els agree that the two price ratios are driven by expectations about future
returns {discount rates) and expectations about dividend and earnings growth.
Confirming Campbell (1991), Cochrane (1994}, and Campbell and Shiller
{1998), we find that dividend and carnings growth rates for 1950 to 2000 are
largely unpredictable. Like Campbell and Shiller (1998), we thus infer that
the decline in the price ratios is mostly due to a decline in expected returns.
Some of this decline 1s probably expected, the result of reversion of a high
1950 conditional expected return to the unconditional mean. But most of the
decline in the price ratios seems to be due to the unexpected decline of ex-
pected returns to ending values far below the mean.

The paper proceeds as follows. The main task, addressed in Sections T and
[T, is to compare and evaluate the estimates of the unconditional annual
expected stock return provided by the average stock return and the dividend
and earnings growth models. Section HE then considers the issues that arise
if the goal is to estimate the long-term expected growth of wealth, rather
than the unconditional expected annual (simple) return. Section 1V concludes.

I. The Unconditional Annual Expected Stock Return

Table I shows estimates of the annual expected real equity premium for
1872 to 2000. The market portfolio i1s the S&P 500 and its antecedents. The
deflator is the Producer Price Index until 1925 (from Shiller (1989)) and the
Consumer Price Index thereafter (from Ibbotson Associates). The risk-free
interest rate is the annual real return on six-month commercial paper, rolled
over at midyear. The risk-frece rate and S&P earnings data are from Shiller,
updated by Vuolteenaho (2000) and us. Beginning in 1925, we construct S&P
book equity data from the book equity data in Davis, Fama, and French
(2000), expanded to include all NYSE firms. The data on dividends, prices,
and returns for 1872 to 1925 are from Shiller. Shiller’s annual data on the
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level of the S&P (used to compute returns and other variables involving
price) are averages of daily January values. The S&P dividend, price, and
return data for 1926 to 2000 are from Ibbotson Associates, and the returns
for 1926 to 2000 are true annual returns.

Without showing the details, we can report that the CRSP value-weight
portfolio of NYSE, AMEX, and Nasdaqg stocks produces average returns and
dividend growth estimates of the expeceted return close Lo the S&DP estimates
[or periods after 1925 when both indices are avarlable. What one takes to be
the risk-free rate has a bigger effect. For example, substituting the one-
month Treasury bill rate {or the six-month commercinl paper rate causces
estimates ol the annual equity premiaum for 1951 to 2000 to rise by about
one percent. But for our mam task-—-comparing cquity premium estimates
from (1. (2), and (3)-—=difTerences in the risk-free rate are an additive con-
stant that does not affect inferences.

One can estimate expected returns in real or nominal terms. Since port-
folio theory savs the goal of mmvestment is consumption, real returns scem
more relevant, and onty results for real returns are shown. Because of sus-
pictons about the quahity of the price deflator durimg the carly years of 1872
to 2000, we have rephiceated the resalts fTor nominal returns. They support all
the inferences from real veturns,

The chvidend and carnings growth models (2) and (3 assume that the
market dividend-price and carnings price ratios are stationary. The first
three annual autocorrelations of 12, /P, for 1872 {o 2000 are 0.73, 0.51, and
0.47. For the 1951 to 2000 period that occupies much of our attention, the
autocorrelations are 0.83, 0.72, and 0.69. The autocorrelations are large, but
their decay 1s roughly like that of a stationary first-order autoregression
(ARI). Thisis in hine with formal evidence (Fama and French (19881, Cochrane
(19941, and Lamont (1998} that the market dividend—price ratio 1s highly
autocorrelated but slowly mean-reverting, S&JP earnmings data for the early
years of 1872 to 2000 arc of dubious quality (Shiller (1989)), so we estimate
expected returns with the carnings growth model (3) only for 1951 to 2000.
The first three autocorrelations of Y, /P, Tor 1951 to 2000, 0.80, 0.70, and
0.61, arc again roughly like those ol a stationary ART.

We cmphasize, however, that our tests arve robust to reasonable nonsta-
tionarity of D,/P, and Y,/ . Tt 1s not reasonable that the expected stock
return and the expected growth rates of dividends and carnings that drive
D, /P, and Y, /P, are nonstationary processes that can wander off to inliity.
Jut nonstationarity of D, /P, and Y,/ duce to structural shilts i productiv-
ity or preferences that peranently change the expected retorn or the ex-
pected growth rates is reasonable. Such regime shifts are not a problem for
the expected return estimates from (20 and (3, as long as 1),/ and Y, /P,
mean-revert within regimes. I the regime shiftis Timited to expected dini-
dend and earnings growth rates, the permanent change in expected growth
rates is offset by a permanent change in the expected dividend yield, and
(2) and (3) continue to estimate the (stationary) expected stock return. (An
Appendix, available on request, provides an example) 10 there 15 a perma-
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nent shilt in the expected stock return, it is nonstationary, but like the av-
erage return in (1, the dividend and carnimgs growth models in (2) and (3)
estimate Lhe average expected return during the sample period.

Indeed . an advantage of the expected veturn estimates from fundamentals
is that they are likely to be less sensitive than the average return to long-
lived shocks to dividend and carnings growth rates or the expected stock
return. For example, o permancent shift in the expected veturn atfects the
average dividend yicld, which is common to the three expected return esti-
mates, but it produces a shock to the capital gam term in the average return
in (1) that is not shared by the estimates in (2) and (3). In short, the esti-
mates of the expected stock return from fundamentals are likely to be more
precise than the average stock return.

A. The Equity Premium

For much of the period from 1872 to 2000—up to aboutl 1950—the divi-
dend growth modet and the averuge stock return produce similar estimates
of the expected return. Thercatter, the two estimates diverge. To 1ltustrate,
Table T shows results tor 1872 to 1950 (79 years) and 1951 to 2000 (50 years).
The year 1950 1s a byr year, with o high real stock return (23.40 percent),
and high dividend and carnings growth estimates of the return (29.96 per-
cent and 24.00 pereent). But becausce the three estimates of the 1950 return
arce similarly high, the ordering of expected return estimates, and the nfer-
ences we draw from them, are unaffected by whether 1950 1s allocated to the
carlicr or the later pertod. [ndecd, pushing the 1950 break-year backward or
forward sceveral years does not atfect our inferences.

IPor the carlicr 1872 to 1950 period, there is not much reason to favor the
dividend growth estimate of the expected stock return over the average re-
turn. Precision 1s not an issue; the standard errors of the two estimales are
similar (1.7:0 pereent and 2,12 pereent), the result of similar standard devi-
ations of the annual dividend growth rate and the rate of capital gam, 15.28
perecent and 1848 percent Morceover, the dividend growth model and the
average return provide siular estimates of the expected annual real return
for 18372 to 1950, 8.07 percent and 8.30 percent. Given similar estimates of
the expected return, the two approaches produce similar real equity premi-
ums for 1872 to 1950, 4.17 pereent (dividend growth model) and 4.40 percent
(stock returns).

The competition between the dividend growth model and the average stock
return 1s more interesting for 1951 to 2000. The dividend growth estimate of
the 1951 to 2000 expected return, 4.74 percent, 1s less than halt the average
return, 9.62 percent. The dividend growth estimate of the equity premium,
2.55 percent, 1s 34 pereent of the estimate from returns, 7.43 percent. The
1951 to 2000 estimates of the expected stock return and the equity premium
from the carnings growth model, 6.51 percent and 4.32 percent, are higher
than for the dividend growth model. Bul they are well below the estimates
from the average return, 9.62 percent and 7.43 percent.

R



644 The Journal of Finance
B. Fvaluating the Expected Return stimates for 1951 (o 2000

We judge that the estimates of the expected stock return for 1951 Lo 2000
from fundamentals are closer to the true expected vatue, for three reasons.

(a) The expected return estimates from the dividend and ecamings growth
models are more precise than the average return. The standard error of the
dividend growth estimate of the expected return for 1951 to 2000 1s 0.74
percent, versus 2.43 percent for the average stock return. Since earnings
growth is more volatile than dividend growth, the standard crror of the
expected return from the carnings growth model, 1.93 percent, 1s higher
than the estimate from the dividend growth model. but 1t is smaller than the
2.43 percent standard error of the average stock return. Claus and Thomas
(2001) also argue that expected return estimates from fundamentals are more
precise than average returns, but they provide no direct evidence.

(b) Table T shows Sharpe ratios for the three cquily premium estimates.
Only the average premium in the numerator of the Sharpe ratio dilfers for
the three estimates. The denominator for all three 1s the standard deviation
of the annoual stock return. The Sharpe ratio for the dividend growth esti-
mate of the equity premium for 1872 to 1950, 0.22, 1s close to that produced
by the average stock return, .23, More interesting, the Sharpe ratio for the
equily premium lor 1951 to 2000 from the dividend growth model, 0.15, is
lower than but similar to that Tor 1872 to 1950 The Sharpe ratio for the
1951 to 2000 cquity premium from the earnmgs growth model, (.25,
what higher than the dividend growth estimate, .15, but it is similar to Lhe
estimates for 1872 to 1950 [rom Lhe dividend growih maodel, 0.22, and the
average return, 0.23.

In asset pricing theory, the Sharpe ratio s related to aggregate risk aver-
sion. The Sharpe ratios for the 1872 to 1950 and 1951 to 2000 cquity pre-
miums {rom the dividend growth model and the carnings growth model sugeest
that aggregate risk aversion is roughly sunilar in the two periods. In con-
trast, though return volatility falls a bit, the equity premrum estimate from
the average stock return increases from 4.40 percent for 1872 to 1950 to 7.43
percent for 1951 to 2000, and its Sharpe ratio about doubles, from 0.23 to
0.44. It seems mmplausibte that risk aversion increases so much from the
earlier to the later period.

(¢c) Most important, the behavior of other fundamentals favors the divi-
dend and carnings growth models. The average ratio of the book value of
equity to the market value of equity for 1951 to 2000 1s 0.66. the book-to-
market ratio B, /P, is never greater than 1.12, and it is greater than 1.0 for
only 6 years of the 50-year period. Since, on average, the market value of
equity is substantially higher than its book valuc. it seems safe to conclude
that, on average, the expected return on investiment exceeds the cost of capital.

Suppose invéstmcnt at time ¢ — 1 generates a stream of cquity earnings
for t,t + 1,....¢ + N with a constant expected value. The average income
roturn on book cquity, A(Y,/B, 1. is then an estimate of the expected return
on cquity’s share of assets. It is an unbiased extimate when N is infinite and

1S some-
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it is upward biased when Nis finite. I either case, if the expected return on
investiment exceeds the cost of capital, we should find that (exeept for sam-
pling crrory the average income veturn on book equity is greater than esti-
mates of the cost of equity capital (the expected stock return):

AY,/B, ) - ELR). (4)

Table | shows that (4) is confirmed when we use the dividend and earn-
ings growth models to estimate the expected reat stock return for 1951 to
2000. The estimates of E(R), 4.74 percent (dividend growth model) and 6.51
percent fearnings growth model), are below 7.60 pereent, the average real
income return on book equity, A(Y, /B, ). In contrast, the average real stock
return for 1951 Lo 2000, 9.62 pereent, exceeds the average income return by
more than 2 percent. An expected stock return that exceeds the expected
income return on book cquity implies that the typical corporate investment
has a negative net present valae. This 1s difficult to reconcile with an aver-
age book-to-market ratio substantially less than one.

To what extent are our results new? Using analyst forecasts of expected
cash I'Nows and a more comphicated valuation model, Claus and Thomas (2001)
produce estimates of the expected stock return for 1985 to 1998 far below
the average return. Like us, they arvgae that the estimates from fundamen-
tals are closer to the trae expected return. We buttress this conclasion with
new results on three fronts. () The long-term perspective provided by the
cevidence that, for mueh of the 1872 to 2000 period, average returns and
fundamentals produce simualar estimates of the expected return. (b) Direct
evidence that the expected return estimates for 1951 to 2000 from {unda-
mentals arc more precise. (¢) Sharpe ratios and evidence on how the alter-
native expected return estimates line up with the income return on tnvestment.
These new results provide support for the expected return estimates from
fundamentals, and for the more specific inference that the average stock
return for 1951 to 2000 is above the expected return.

II. Unexpected Capital Gains

Valuation theory suggests three potential explanutions for why the 1951
to 2000 average stock return is larger than the expected return. (a) Dividend
and earnings growth for 1951 to 2000 is uncxpectedly high. (b) The expected
(post-2000) growth rates of dividends and carnings arce uncexpectedly high.
(c) The expected stock return (the equity discount rate) is unexpectedly low
at the end ol the sample period.

A Is Dividend Growth for 1951 to 2000 Unexpectedly High?

[ the prosperity of the United States over the last 50 years was not fully
anticipated, dividend and carnings growth for 1951 to 2000 exceed 1950
expectations. Such unexpected m-sample growth produces unexpected cap-

e —
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ital gains. But it does not explain why the average return for 1951 Lo 2000
(the average dividend yield plus the average rate ol capilal gain) s so much
tigher than the expected return estimates from fundamentals (Lhe average
dividend yield plus the average growth rate ol dividends or carnings). To see
the point, note that unexpected m-sample dividend and carnings growth do
not alfect cither the 1950 or the 2000 dividend--price and carnimgs—price
ratios. (The 2000 ratios depend on post-2000 expected returns and growth
rates.) Suppose 1, /0, and I, /0, were the saume in 1950 and 20000 Then the
total percent growth in dividends and carnmgs during the period would be
the same as the percent growth in Lhe stock price. And (1), 12), and (3) would
provide similar estimates of the expected stock return.

[t is worth dwelling on this point. There s probably survivor bias in the
U.S. average stock return for 1872 to 1950, as well as for 1951 to 2000.
During the 1872 to 2000 period, it was not o furegone conclusion that the
U.S. equity market would survive several financial panies, the Great De-
pression, two world wars, and the cold war. The average return for a market
that survives many potentinlly cataclysmic challenges is likely to be Tagher
than the expected return (Brown, Gocetzmann, and Ross (19950, But if the
positive bias shows up only as higher than expected dividend and ecarnings
growth during the sample period, there is similar survivor bias in the ex-
pected return estimates from fundamentals—a problem we do not solve. Our
more limited goal 1s to explamn why the average stock return for 1951 to 2000
is so high relative to the expected return estimates from the dividend and
earnings growih models.

Since unexpected growth for 1951 Lo 2000 has a similar effect on the three
expected return estimates, the task of explaining why the estimates are so
different falls to the end-of-sample values of future expected returns and
expected dividend and carnings growth., We approach the problem by first
looking for evidence that expected dividend or carnings growth is high at the
end of the sample period. We find none. We then argue that the large spread
of capital gains over dividend and ciormings growth for 1951 to 2000, or equiv-
alently, the low end-of~sample dividend-price and carmings—price ratios, are
due to an unexpected decline 1 expected stock returns to unusually low
end-of-sanmiple values.

B. Are Poust-2000 Expected Dividend and
Earnings Growth Rates Unusually High?

The behavior of dividends and carnings provides little evidence that ra-
tionally assessed (i.c., truct tong-term expected growth is high at the end of
the sample period. If anything, the growth rate of real dividends declines
during the 1951 to 2000 period (Table [T The average growth rate for the
first two decades, 1.60 pereent, is higher than the average growth rates for
the last three, 0.68 percent. The regressions in Tabie 11T are more formal
avidence on the best foreenst of post-2000 real dividend growth rates. Re-
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gressions are shown for forecasts one year ahead (the explanatory variables
for year ¢ dividend growth arc known at the end of year ¢ - 1) and two years
ahead (the explanatory variables are known at the end of year ¢t 2).

The regression for 1875 to 1950 sugpests strong forecast power one year
ahead. The slopes on the lagpged pavout ratio, the dividend=price ratio, and
the stock return are close to or more than two standard errors from zero,
and the regression captures 38 percent of the variance of dividend growth.
Even in the 1875 Lo 1950 period, however, power to forecast dividend growth
does not extend much beyond a vear. When dividend growth for year f is
explained with variables known at the end of year ¢ - 2, the regression R2
falls from 0.38 to 0.07. Without showing the details, we can report that
extending the foirecast horizon from two to three years causes all hint of
forecast power to disappear. Thus, for 1875 to 1950, the best forecast of
dividend growth more than a year or two ahead is the historical average
growtlh rate.

We are interested m post-2000 expected dividend growth, and even the
short-term forecast power of the dividend regressions for 1872 to 1950 evap-
ovates in the 1951 to 2000 period. The Jagged stock return hins some infor-
mation (¢ = 2.17) about dividend growth one vear ahead. But the 1951 to
2000 regression picks up only one percent of the variance of dividend growth.,
And forecast power does not improve for longer forecast horizons. Our evi-
dence that dividend growth is essentially unpredictable durig the last 50
years confirms the results in Campbell (199D, Cochrane (1991, 1994, and
Campbell and Shiller (1998). I dividend growth is unpredictable, the his-
torical average growth rate is the best forecast of future grawth,

Long-term expected carnimgs growth also is not unusually high i 2000.
There is no clear trend in real carnings growth during the 1951 to 2000
period. The most recent decade, 1991 to 2000, produces the highest average
growth rate, 7.58 perecent per year (Table I, But carnings growth is vola-
tile. The standard crrors of 10-year average growth rates vary around 5 per-
cent. It is thus not surprising that 1981 to 1990, the decade immediately
preceding 1991 to 2000, prodices the lowest average real carnings growth
rate, 0.37 percent per year.

The regressions m Table TH are formal evidence on the predictability of
carnings growth during the 1951 to 2000 period. There 1s some predictabil-
ity of near-term growth, but it is largely due to transitory variation in earn-
ings that is irrelevant for forecasting long-term carnings. In the 1951 to
2000 regression Lo foreeast carnings growth one vear ahead, the slope on the
First lag of the stock return is positive (028, ¢ - 2.39), but the slope on the
second lag is negative ¢ 025, ¢~ 2.18) and about the same magnitude.
Thus. the prediction of next vear’s carnings growth from this years return
is reversed the following vear. In the one-yvear forecast regression for 1951 to
2000, the only variable other than lagged returns with power to forecast
carnings growth (¢ = 2.64) is the third tag of carnings growth. But the
slope is negative, so it predicts that the strong carnings growth of recent
vears is soon to be reversed
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1n the 1951 Lo 2000 regression Lo forecast carnings one year ahicad, there
s ot (2 1.91) thut the low carnings—price ratio at the end of the
period implies higher than average expected growth one year ahcad. But
the clfect peters out quickly; the slope on the lagged carnings-price ratio in
the regression to forecast carnings vrowth two years ahead 1s —1.02 stan-
dard errors from zero. The only variables with forecast power two years
ahead are the second lag of the stock return and the third lag of carnings
growth. Bul the slopes on these vanables ure negative, so again the 2000
prediction is that the strong carnings growth of recent years is soon to be
reversed. And again, regressions (not shown) confirm that forecast power for
1951 o 2000 does not extend beyond two years. Thus, beyond two years, the
Fest [orecast of earnings growth is the historical average growth rate.

In sum, the behavior of dividends for 1951 to 2000 suggests that future
growlh is largely unpredictable, so the bistorical mean growth rate is a near
optimal forccast of future growth. Barnings growth for 1951 Lo 2000 15 some-
what predictable one und two years abead, but the end-of-sample message 1s
that the recent high growth rates are hikely to revert quickly to the histor-

ical mean. It is also worth noting that the market survivor bias argument of

Brown, Gocetzmann, and Ross (1995) sugpgests that past average growth rates
are, il anything, upward biased estimates of future growth. In short, we Iind
no evidenee to sapport a forecast ol strong future dividend or carnings growth
at the end of our sample period.

C. Do Expected Stock Returns Fall during tie 1951 to 2000 Period?

The S&P dividend-price ratio, D, /P, falls from 7.18 percent at the end of

1950 to a historically low 1.22 pereent at the end of 2000 (IMigure 1). The
growth in the stock price, Poyon/Plones 15 thus 5.89 times the growth in div-
idends, D.ooo/Diyse. The S&P carnings—price vatio, Y, /F,, falls from 13.39
percent al the end of 1950 to 3.46 percent al the end of 2000, so the percent
capital gain of the lust 50 years s 3.87 times the percent growth in earnings.
(Interestingly, almost all of the excess capital gain occurs in the last 20
years; Frgure 1 shows that the 1979 carmngs—price ratio, 13.40 pereent, is
nearly rdentical to the 13.39 percent value of 19500

All valuation models say that D, /8, and £, /P, are driven by expected fu-
ture returns (discount rates) and expectations about luture dividend and
carnings growth. Our cevidence suggests that rational forecasts of long-term
dividend and carnings growth rates are not unusually high in 2000. We
conclude that the large spread of capital gains for 1951 to 2000 over divi-
dend and carnings growth is largely due (o o decline in the expected stock
return,

Some of the dechine in D,/ and L,/70, during 1951 to 2000 is probably
anticipated i 1950, The dividend--price ratio tor 1950, 7.18 percent, 1s high
(Figurce 1), The average for 1874 to 2000 is 1.64 percent. I D, /P, is mean-
reverting, the expectation m 1950 of the yield in 2000 1s close to the uncon-
ditional mean, say -1.64 pereent. The actual dividend—-price ratio for 2000 is

S
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Figure 1. Dividend-price and earnings-price ratios.

1.22 percent. The 2000 stock price is thus 4.64/1.22 = 3.80 times what it
would be if the dividend yield for 2000 hit the historical mean. Roughly
speaking, this unexpected capital gain adds about 2.67 percent to the com-
pound annual return for 1951 to 2000.

Similarly, part of the large difference between the 1951 to 2000 capital
gain and the growth in earnings i1s probably anticipated in 1950. The 13.39
percent value of Y,/P, in 1950 1s high relative to the mcan for 1951 to 2000,
7.14 percent. If the earnings—price ratio i1s stationary, the cxpectation in
1950 of Y, /P, for 2000 is close to the unconditional mean, say 7.14 percent.
The actual Y, /P, for 2000 is 3.46 percent. Thus, the 2000 stock price 1s 7.14/
3.46 = 2.06 times what it would be if the ratio for 2000 hit the 7.14 percent
average value for 1951 to 2000. Roughly speaking. this estimate of the un-
expected capital gain adds about 1.45 percent to the compound annual re-
turn for the 50-year period.

In short, the percent capital gain for 1951 to 2000 is several times the
growth of dividends or earnings. The result is historically low dividend-
price and earnings—price ratios at the end of the period. Since the ratios are
high in 1950, some of their subsequent decline 1s probably expected, but
much of it is unexpected. Given the evidence that rational forecasts of long-
term growth rates of dividends and carnings are not high in 2000, we con-
clude that the unexpected capital gains for 1951 to 2000 arc largely due to
a decline in the discount rate. In other words, the low end-of-sample price
ratios imply low (rationally assessed, or truc) expected future returns.
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Like us, Campbell (1991), Cochrane (1994), and Campbell and Shiller (1998,
find that, for recent periods, dividend and carnings growth are largely un:
predictable, so variation in dividend-price and earnings—price rativs s largely
due Lo the expected stock return, The samples in Campbell (1991) and Cochrand
(1994) end in 1988 (before the strong subsequent returns that produce sharp
declines in the price ratios), and they focus on explaining, in general terms;‘
how variation in D, /P, splits between variation in the expected stock return
and expected dividend growth. Campbell and Shiller {1998) focus on the low!
expuected Luture returns implied by the low price ratios of recent years. E

In contrast, we are more interested in what the decline in Lthe price ratios’
says about past rcturns, specifically, that the average return for 1951 to
2000 is above the expected return. And this inference does not rest solely on
the information in price ratios. We buttress it with two types of novel evi-
dence. (a) The perspective from our long sample period that, although the
average stock return for 1951 to 2000 is much higher than expecled return
estimates from fundamentals, the two approaches produce similar estimates
for 1872 to 1950. (b) Lividence trom Sharpe ratios, the book-to-market ratio,
and the income return on investment, which also suggests that the average
return for 1851 to 2000 is above the expected value.

III. Estimating the Expected Stock Return: Issues

There are two open questions aboul our estimates of the expected stock
return. (a) In recent years the propensity of firms to pay dividends declines
and stock repurchases surge. How do these changes in dividend policy affect
our estimates of the expected return? (b) Under rather general conditions,
the dividend and carnimgs growth models (2) and (3) provide estimates of
the expected slock return. Are the estimates biased and does the bias depend
on the return horrzon? This scction addresses these issues.

A, Repurchases and the Declining Incidence of Dividend Payers

Share repurchases surge after 1983 (Bagwell and Shoven (1989) and Dunsby
(1995)), and, after 1978, the fraction of firms that do not pay dividends
steadily increases (Fama and French (2001)). More generally, dividends are
a policy variable, and changes in policy can raise problems for estimates of
the expected stock return from the dividend growth model. There is no prob-
lem in the long-term, as long as dividend policies stabilize and the dividend—
price ratio resunies its mean-reversion, though perhaps to 2 new mean. (An
Appendix, available un request, provides an example involving repurchases.)
But there can be problems during transition periods. For example, if the
fraction of firms that do not pay dividends steadily increases, the market
dividend—price ratio 1s probably nonstationary; it is likely to decline over
time, and the dividend growth model is likely to underestimate the expected
slock return.
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Fortunately, the carnings growth model 1 not subject Lo the problems
posed by drift in dividend policy. The carnings growth model provides an
estimate of the expected stock return when the earnings—price ratio 15 sta-
tionary. And as discussed carlier, the model provides an estimate of the aver-
age expected veturn during the saple period when there are permanent shifts
in the expected valuc of Y, /P, as long as the ratio mean-reverts within regimes.

The earnings growth model is not, however, clearly superior Lo the divi-
dend growth model. The standard deviation of annual carnings growth rates
for 1951 to 2000 (13.79 percent, versus 5.09 percent for dividends) s snilar
to that of capital guins 11677 percent), so much of the precision advantage
of using fundamentals to estimate the expected stock return is lost. We sce
next that the dividend growth model has an advantage over the carnings
growth model and the average slock return if the goal is to estimate the
tong-term expected growth of wealth.

B The Investment Hovizan

The return concept in discrete Lime asset pricing models is o one-period
simple return, and our empirical work focuses on the one-year return. But
many, if not most, investors nre concerned wilh Tong-term returns, that s,
terminal wealth over o long holding period. Do (he advantages and disad-
vantages of different expected return estimates depend on the return hor-
zon? This section addresses this question.,

B The Kxpected Annuwal Simple Return

There is downward bias in the estimates of the expected annunl simple
return {from the dividend and carnings growth models—the result of a vari-
ance coffect. The expected value of the dividend growth estimate of the ex-
pected return, for example, 1s the expected value of the dividend yield plus
the expected value of the annual simple dividend growth rate. The expected
annual simple return is the expected value of the dividend yield plus the
expected annual simple rate of capital gain. I the dividend—price ratio is
stationary, the compound rate of capital gain converges to the compound divi-
dend growth rate as the sample period inercases. Bul because the dividend
growth rate is less volatile than the rate of capital gain, the expected simple
dividend growth rate is less than the expected simple rate of capital gain.

The standard deviation of the annual simple rate of capital gain for 1951
to 2000 1s 3.29 times the standard deviation of the annual dividend growth
rate (Table IN. The resulting downward hias of the average dividend growth
rate as an estimate of the expected annual simiple rate of capital gain s
roughly 1.28 percent per year thalf the difference hetween the variances of
the two growth rates). Corrected for this bins. the dividend growth estimate
of the equity premium in the simple returns of 1951 to 2000 rises from 2.55
to 3.83 percent (Table V), which is still far below the estimate from the
average return, 7.43 percent. Since Lhe carnings growth rate and the annual
rate of capital gain have similar standard deviations for 1951 to 2000,
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Tabte 1V
Estimates of the Real Equity Premium in Simple
Annual and Long-term Returns: 1951 to 2000
The inflation rate for vear s Iaf, L7200 owheree L s the price level at the end of year ot
The real return for vear £ on sicemunth (three-monthe for the year 20000 commercial paper
(rolled over ot midyveart = F, The nominal vadue of the S&P sodex at the end of year 15 p,.
Nommal S&I dividends and ciomnings for year £ ave d, and 3, Heal rates ol growth ol dividends,
L GY D vy, el ALy
and (1 tp,/p, ith L 1 Phe real dividend yaeld s 0,00, wlfp, Jveh, 700
The dividend growth estimate ol the real S&D retarn for s K0, D /0P v (GGD) the earnings

carnings, and the stock proce wee GOt d e el L

growth estimate s KY, D0 o (Y and Bpas the reatized read S&P retuen. The dividend
and carnings prowth estimates of the real ecquity premium lor year ¢ are KX, KD, - F, und
RXY, Y, R oand BN, R F s the real equity premium from the realized eeal return.
The average vadues of U cquity presuonm estimides are ACRND L ACKNY ) and (RN 1L The
first column ol the Gabde show s aoadjusted catinmates of the annuad sunple equity premium, The
second column shows biasadjusted eatimates of the annoad premium. The bias adjustment s
one-hall the ditference hetween the varmnee ol the annual rate ol capital gain and the varianee
of erthier the dividend zoowth e or the carnmps growth rate. The third column shows bias-

adjusted exstimates of the expected cquity premivm relevant ifoone 1s interested in the long-term

groseth rate of wealth, The bias adjoustowent s one-half the difference between the variancee of

the sanual dvedend growth cace and the varetanee ol either the growth eoate of carnings ur the

ride of capital pian The cogumity premiums are eapressed as pereents.

Wis-adjusted

Unadjusted Annual Long-term
ARXD,) DA 3.8 255
ATRNY,) 4.2 4.78 .50
ALRY,) 743 7.4 6.16

13.79 percent and 16.77 percent (Table 1), the bias of the earnings growth
estimate of the expected return is smaller (0.46 percent). Corrected for bias,
the estimate of the equity premium for 1951 to 2000 {from the earnings growth
model rises from 4.32 1o 4.78 percent (Table 1V), which again is far below the
7.43 percent estimate from the average return.

1.2, Long-term Expected Wealth

The tunadjusted) estimate of the expected annual simple return from the
dividend growth model is probably the best choice i we are concerned with
the long-term expected wealth gencerated by the market portfolio. The annual
dividend growth rates of 1951 Lo 2000 are essentially unpredictable. If the
dividend growth rate is serially uncorrelited, the expected value of the com-
pounded dividend growth rate is the compounded expected simple growth rate:

;
ETIL s G - 11 Ecao? (5)
1

P
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And if the dividend—price ratio 1s stationary, for long horizons the expected
compounded dividend growth rate is the expected compounded rate of cap-
ital gain:

{H(u GD, } [H (1 (’P)} (6)

Thus, when the horizon T is long, compounding the true expected annual
simple return from the dividend growth model produces an unbiased esti-
mate of the expected long-term return:

, :
|1 ¢ Erin" - 1«:\ [1u R,)l. (7)
t !

In contrast, if the dividend growth rate is unpredictable and the dividend-
price ratio is stationary, part of the higher volatility of annual rates of cap-
ital gain is transitory, the result of 2 mean-reverting expected annual return
{Cochrane {1994)). Thus, compounding even the true unconditional expected
annual simple return, Z(R), viclds an upward biased measure of the ex-
pected compounded return:

y
[1+ ER)]T = E[H (1 + R,)} (8)
r |

There is a similar problem 1n using the average {simple) earnings growth
rate to estimate long-term expected wealth. The regressions i Table 111
suggest that the predictability ol earnings growth for 1951 to 2000 s due to
transitory variation in earnings. As a result, annual earnings growth is 2.71
times more volatile than dividend growth (Table 1. The compound growth
rate of earnings for 1951 to 2000, 1.89 perecent, is 2.05 times the compound
dividend growth rate, 0.92 percent. But because carnings are more volatile,
the average simple growth rate of carnings, 2.82 percent, is 2.69 times the
average simple growth rate of dividends, 1.05 percent. As a result, the av-
erage simple growth rate of carnings produces an upward biased estimate of
the compound rate of growth of long-term expected wealth,

We can correct the bias by subtracting half the difference between the
variance of carnings growth and the variance of dividend growth (0.82 per-
cent) from the average earnings growth rate. The estimate of the expected
rate of capital gain provided by this adjusted average growth rate of earn-
ings is 2.00 percent per year. Using this adjusted average growth rate of
earnings, the earnings growth estimate of the expected real stock return for
1951 to 2000 falls from 6.51 to 5.69 percent. The estimate of the equity
premium falls from 4.32 to 3.50 percent (Table 1V), which is closer to the
2.55 percent obtained when the average dividend growth rate is used to
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estimate the expeeted rate of capital gain. Similarly, adjusting for the effects
of transitory return volatility causes the estimate of the equily premium
from realized stock returns to fall from 7.43 to 6.16 percent, which is stitl far
above the bias-adjusted estimate of the carnings growth model (3.50 per-
cent) and the estimate from the dividend growth model (2.55 percent).

Finally, we onty have estimates of the expected growth rates of dividends
and carnings and the expected rate of capital gain. Compounding estimates
rather thun true expected values adds upward bias to measures of expected
long-term wealth (Blume (1974)). The bias increases with the imprecision of
the estimates. This is another reason to favor the more precise estimate of
the expected stock return from the dividend growth model over the earnings
growth estimate or the estimate from the average stock return.

1V. Conclusions

There is a burgeoning literature on the equity premium. Our main addi-
tions are on two fronts. (a) A long (1872 to 2000) perspective on the compet-
mg estimates of the unconditional expected stock return from fundamentals
(the dividend and carnings growth models) and the average stock return.
(b) Evidence (estimates of precision, Sharpe ratios, and the behavior of the
book-to-market ratio and the income return on investment) that allows us to
choose between the expected return estimates from the two approaches.

Specifically, the dividend growth model and the realized average return
produce similar real cquity premium estimates for 1872 to 1950, 4.17 per-
cent and 4.40 percent. For the half-century from 1951 to 2000, however, the
equity premium estimates from the dividend and earnings growth models,
2.55 pereent and 4.32 pereent, are far below the estimate from the average
return, 7.43 pereent.

We argue that the dividend and carnings growth estimates of the cquity
premium for 1951 to 2000 arc closer to the true expected value. This con-
clusion is bascd on three resulls.

() The estimates from fundamentals, especially the estimate [rom the
dividend growth model, are more precise; they have lower standard errors
than the estimate from the average return.

{b) The appealing message from the dividend and earnings growth models
1s that aggregate risk aversion (as measured by the Sharpe ratio for the
equity premium) is on average roughly similar for the 1872 to 1949 and 1950
to 1999 periods. In contrast, the Sharpe ratio for the equity premium from
the average return just about doubles from the 1872 to 1950 period to the
1951 to 2000 period.

(c) Most important, the average stock return for 1951 to 2000 is much
greater than the average income return on book equity. Taken at face value,
this says that investment during the period is on average unprofitable (its
expected return is less than the cost of capital). In contrast, the lower esti-
mates of the expected stock return from the dividend and earnings growth
models are less than the income return on investiment, so the message is
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that investment is on average profitable. This 1s more consistent with book-
to-market ratios that are rather consistently less than one during the period.

If the average stock return for TYAT to 2000 exceeds the expected return,
stocks experience unexpected capital gais. What is the source of the gaing?
Growth rates of dividends and carnings are targely unpredictable, so there is
no basis [or extrapolating unusually high long-teerm future growth. This leaves
a decline in the expected stock return as the prime source of the unexpected
capital gain. In other words, the high returm for 1951 Lo 2000 seems to be the
result of low expected future returns.

Many papers suggest that the dectine in the expected stock return is in
part permancnt, the result of (a) wider ecquity market participation by in-
dividuals and institutions, and (b) lower costs of obtaining diversified equity
portfolios from mutual funds (Diamond (19991, Heaton and Lucas (1999),
and Stegel (1999)). But there is also evidence that the expected stock return
is slowly mean reverting (Fama and French (1989) and Cochrance (1994)).
Moreover, there are two schools of thought on how to explain the variation in
expected returns. Some attributle it to rational variation wn response to mac-
roeconomic factors {Fama and French (1989, Blanchard 11993, and Co-
chrane (19941, while others judge that irrational swings in investor sentiment
are the prime moving foree (e, Shiller (19891, Whatever the story for
variation in the expected return, and whether it is temporary or partly per-
manent, the message from the fow end-of-sample dividend - price and earnings-
price ratios is that we [hce o period of low (true) expected returns,

Qur main concern, however, i< the anconditional expected stock return,
not the end-of-sample conditionad expected value. Here there are some nu-
ances. I we are interested in the unconditional expected annual simple re-
turn, the estimates for 19571 to 2000 {rom fundamentals are downward biased.
The bias is rather large when the average growth rate of dividends is used
to estimate the expected rate of capital gain, but it is small for the average
growth rate of earnings. On the other hand, if we are interested in the long-
term expected growth of wealth, the dividend growth model is probably best,
and the average stock return and the carnings growth estimate of the ex-
pected return are upward biased. Bul our bottom linc inference does not
depend on whether one is interested in the expected annual simple return or
long-term cxpected wealth, In cither case, the bias-adjusted expected return
estimates for 1951 to 2000 from fundamentals are a lot (more than 2.6 per-
cent per year) lower than bias-adjusted estimates from realized returns. (See
Table 1V.) Based on this and other evidence. our main message is that the
unconditional expected equity premium of the last 50 years 1s probably far
below the realized premium.
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Abstract

We develop a model in which an entrepreneur learns about the average prof-
itability of a private firm before deciding whether to take the firm public. In
this decision, the entrepreneur trades off diversification benefits of going public
against benefits of private control. The model predicts that firm profitability
should decline after the IPO, on average, and that this decline should be larger
for firms with more volatile profitability and firms with less uncertain average
profitability. These predictions are supported empirically in a sample of 7,183
IPOs in the U.S. between 1975 and 2004.
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1. Introduction

The decision to go public is one of the most important decisions made by privately held firms.
This decision can have various motives, such as to diversify the entrepreneur’s holdings, to
raise capital for investment, to exploit favorable market conditions, to facilitate acquisitions,
to improve the liquidity of the firm’s shares, to find the firm’s market value, and to make the
firm more visible. One complicating factor in the IPO decision is that the private firm’s future
cash flow is highly uncertain. This uncertainty makes it difficult for both the entrepreneur
and the outside investors to value the private firm. We examine the effect of this uncertainty

on the decision to go public and on firm profitability around the 1PO.

We develop a model of the optimal IPO decision in the presence of learning about average
profitability. In the model, the profitability of a private firm mean-reverts around an un-
known mean and agents learn about this mean by observing realized profits. There are two
types of risk-averse agents: investors, who are well diversified, and an entrepreneur, whose en-
tire wealth is tied up in the private firm. The entrepreneur suffers from under-diversification
but enjoys benefits of private control. If he takes his firm public, he forfeits the private
benefits but achieves better diversification by investing the IPO proceeds in publicly-traded
stocks and bonds. It is optimal for the entrepreneur to take his firm public when the market
value of the firm (value to investors) exceeds the private value of the firm (value to the
entrepreneur). We show that an IPO is more likely for firms with higher expected and cur-
rent profitability, more volatile profitability, more uncertain average profitability, and lower

benefits of private control.

In this model, it is optimal for an IPO to take place when the firm's expected future
profitability is sufficiently high. The entreprencur’s benefits of private control are derived
from assets in place rather than from future growth opportunities. The firm’s private value
is therefore less sensitive to expected future profitability than the firm’s market value is.
When expected profitability rises, the market value rises faster than the private value, and
when expected profitability rises high enough, it becomes optimal for the firm to be owned
publicly (by investors) rather than privately (by the entrepreneur).

The model predicts that firm profitability should drop after the IPO, on average, and
that this drop should be larger for firms with more volatile profitability and firms with less
uncertain average profitability. These predictions follow from the endogeneity of the IPO
and from learning. For an IPO to take place, the agents’ expected profitability must go up
before the IPO, as explained in the previous paragraph. According to Bayes’ rule, agents

revise their expectations upward only if they observe realized profitability that is higher than



expected. As a result, realized profitability exceeds expected future profitability at the time
of the IPO, and hence profitability is expected to drop after the IPO. The implications for
volatility and uncertainty also follow from the basic properties of Bayesian updating. These

results come through most clearly in the context of a toy model in Section 2.

To analyze the implications of our model, we calibrate the model and compute the ex-
pected post-IPO drop in profitability for a wide range of plausible parameter values, using
a closed-form solution for this expected drop. We incorporate the endogeneity of the IPO
by computing expectations conditional on an IPO being optimal. We also incorporate the
endogeneity of the private firm’s existence, recognizing that for some sets of parameter values
it is not optimal for the entrepreneur to start the private firm in the first place. The results

show that the basic intuition from the toy model applies to our richer model as well.

We test the model’s predictions empirically in a sample of 7,183 IPOs in the U.S. between
1975 and 2004. Our evidence supports the model. Firm profitability, measured as return
on equity (ROE), declines significantly after the IPO. The average decline in quarterly ROE
is 2.7% after one year and 4.3% after three years. A post-IPO decline in profitability has
already been reported by Degeorge and Zeckhauser (1993), Jain and Kini (1994), Mikkelson,
Partch, and Shah (1997), and Pagano, Panetta, and Zingales (1998) but our sample is much

larger.!

More important, we also find that the post-IPO decline is larger for stocks with
more volatile profitability and firms with less uncertain average profitability. These findings,

which do not seem to appear in the literature, are consistent with our model.

While the volatility of profitability can be estimated directly from realized profits, un-
certainty about average profitability is more difficult to measure. The common proxies for
uncertainty also proxy for volatility. To separate uncertainty from volatility, we estimate
the stock price reaction to earnings announcements, which should be stronger for firms with
higher uncertainty and lower volatility. We find that firms with weaker price reactions tend

to experience larger post-IPO drops in ROE, as predicted by the model.

The model also predicts that firm profitability increases before the IPO. We do not
test this prediction due to the lack of pre-IPO data, but supporting evidence is provided
by Degeorge and Zeckhauser (1993) who study 62 reverse LBOs that went public between
1983 and 1987. They find that profitability increases sharply before LBOs return to public

ownership and decreases thereafter, consistent with our model.

!Degeorge and Zeckhauser (1993) analyze 62 reverse leveraged buyouts (LBOs) in 1983-1987, Jain and
Kini (1994) study 682 IPOs in 1976-1988, Mikkelson, Partch, and Shah (1997) examine 283 IPOs in 1980~
1983, and Pagano, Panetta, and Zingales (1998) investigate 69 Italian IPOs in 1982-1992.



Our model generates a rise and fall in proﬁtébility around the IPO without asymmetric
information. In contrast, many IPO models assume that the entrepreneur has private infor-
mation about her own firm (e.g., Chemmanur and Fulghieri, 1999). Asymmetric information
may well explain some of the observed post-IPO declines in profitability, but it is not clear
how it would generate higher declines for firms with more volatile profits and firms with less
uncertain average profits. Another possible explanation for the profitability pattern is earn-
ings management. Teoh, Welch and Wong (1998) argue that firms opportunistically inflate
their earnings through discretionary accruals shortly before going public. However, firms
that are willing to manipulate their earnings around the IPO are likely to manipulate them
after the IPO as well. Such firms are likely to smooth their post-IPO earnings, given the
apparent market preference for less volatile earnings.? Therefore, the earnings management
hypothesis would seem to predict that the post-IPO decline in profitability should be larger

for firms with less volatile post-IPQ earnings, but we find the opposite result.?

The key motive for an IPO in our model is diversification. This motive is empiricalty im-
portant according to Bodnaruk, Kandel, Massa, and Simonov (2006), who study all Swedish
[POs in 1995-2001 and find that firms held by less diversified shareholders are more likely to
go public. In the model of Benninga, Helmantel, and Sarig (2005), the ITPO decision is also
driven by the tradeoff between diversification benefits and private benefits, but there are
important differences between their paper and ours. First, the models are different: in their
model, there is no learning, the cash flow process is different (binomial with known up and
down probabilities), and so are the agents’ preferences. Second, Benninga et al do not ex-
amine post-1PO profitability, which is the subject of our analysis. Finally, their contribution

is theoretical whereas ours is both theoretical and empirical.

This paper is also related to the theory of “rational IPO waves” of Pastor and Veronesi
(2005). In their model, the entrepreneur observes time-varying market conditions before
deciding when to go public. ITPO waves arise because many entrepreneurs find it optimal
to go public after market conditions improve (e.g., after the equity premium falls).* Unlike
in that model, we hold market conditions constant, for simplicity, and focus instead on
learning about the private firm itself. In our model, unlike in theirs, observing the private
firm’s profits allows the agents to learn about the firm’s average future profitability. In their

model, the IPO proceeds are invested in the firm to start production, whereas in our model,

2For example, Graham, Harvey and Rajgopal (2005) survey 401 financial executives and find that more
than three quarters of them would give up economic value in exchange for smooth earnings.

3Ball and Shivakumar (2006) argue that the evidence of Teoh et al is unreliable and that IPO firms
actually supply more conservative and higher-quality financial reports than other firms.

4Consistent with this argument, CFOs identify overall stock market conditions as “the single most im-
portant determinant of timing” of an IPO in Brau and Fawcett’s (2006) survey.



they are invested in stocks and bonds for diversification reasons. Finally, while they focus

on optimal IPO timing, we focus on the dynamics of profitability around the IPO.

The paper is organized as follows. Section 2. presents a toy model that illustrates how
learning affects the post-IPO dynamics of profitability. Section 3. develops the full model.
Section 4. analyzes the dynamics of profitability implied by the full model, with a focus on
the expected post-IPO drop in profitability. Section 5. presents an empirical test of the main
implications of the model. Section 6. concludes. All proofs are in the Appendix.

2. A Toy Model

In this section, we present a simple model that illustrates the effect of learning on the behavior
of profitability after an IPO. There are two periods, 0 and 1, in which an entrepreneur decides
whether to take his private firm public. This decision is made based on a cutoff rule: an IPO
takes place if the firm’s expected profitability exceeds a given cutoff. (This type of rule is
shown to be optimal in the full model in Section 3.) Let p denote the cutoff, which is known,

and 7 denote the firm’s average profitability, which is unknown.
At time 0, the entrepreneur’s prior beliefs about p are given by the normal distribution,
7~ N (70,57) - (1)

At time 1, the entrepreneur observes a signal about average profitability p, namely realized

profitability p, whose distribution conditional on 7 is given by
p~N (‘p, 02) . (2)
Result 1. Firm profitability is expected to fall after an IPO at time 1.

To prove this result, we first compute the entrepreneur’s posterior beliefs after observing

the signal. Using Bayes’ rule, the posterior distribution of 7 is given by

Plo~N(53%), (3)
where R ~
p = wopo+ (1 —wo)p (4)
1 —~2
Wo /UO (5)

1/6§+1/02
An TPO takes place at time 1 if expected profitability exceeds the cutoff p:
p>p- (6)
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Since the [PO takes place at time 1, there is no TPO at time 0, so that
Po<p . (7)
Combining equations (6) and (7), we have p > po. It then follows from equation (4) that
p>p. (8)

In words, for an IPO to take place at time 1, realized profitability p must exceed expected
future profitability p. As a result, the post-IPO profitability is expected to be lower than p.
At time 0, the expected post-IPO drop in profitability is Eq(p — p | IPO at time 1) > 0.

To simplify the algebraic exposition, add the assumption that py = 0.

Result 2. The post-IPO drop in profitability is expected to be large when the volatility of

profitability (o,) is high and when prior uncertainty about average profitability (5¢) is low.
To prove this result, rewrite equation (4) as
p—p=1wol(p—po)- (9)

The assumption py = 0 implies p > 0, so the expected percentage drop in profitability is

Eo (p "2 1PO at time 1) = wy. (10)
p

From equation (5), wy increases with o, and decreases with Gy. As a result, the expected
percentage drop in profitability after the IPO is high when profitability is highly volatile and

when there is low uncertainty about average profitability.

The intuition behind both results is simple. For an TPO to take place at time 1, expected
profitability must go up between times 0 and 1, so realized profitability at time 1 must exceed
expected profitability to “pull it up” via Bayesian updating. Since realized profitability
exceeds expected profitability at the IPO, profitability is expected to fall after the IPO
(Result 1). If volatility is higher, realized profitability is a less precise signal, so it must rise
by more to pull expected profitability above the IPO cutoff. Similarly, if uncertainty is lower,
realized profitability must rise by more to overcome stronger prior beliefs. In both cases, the
gap between realized and expected profitability widens, so the post-IPO drop in profitability
is larger (Result 2). This intuition applies not only to the percentage drop but also to the
absolute drop in profitability. Note that our arguments rely only on the endogeneity of the
IPO decision (equation (6)), the endogeneity of the private firm’s existence before the IPO
(equation (7)), and Bayesian updating {equation (3)).



In the next section, we develop a richer model with more realistic dynamics for prof-
itability and additional assumptions about agent preferences and investment opportunities.
In that model, we show that a version of the IPO rule in equation (6) is optimal, with
an endogenous cutoff p that depends on uncertainty and volatility. The endogeneity of p
complicates the analysis, but we show that Results 1 and 2 hold also in the full model for
plausible parameter values. For the reader’s convenience, the full model uses some of the
same notation as the toy model to denote the same concepts, but none of the above equations

apply outside of Section 2.

3. The Full Model

We consider an economy with two types of agents, investors and an entrepreneur. The agents
can invest in two assets, risky public equity (“stocks”) and a risk-free bond (“bonds”). A

third asset, risky private equity, can be created by the entrepreneur at time 0.

At time 0, investors are endowed with a large amount of stocks and bonds. The en-
trepreneur is endowed with a patent-protected technology and the initial wealth W,. To pro-
duce a stream of profits, the technology requires an initial lump-sum investment of By = Wy
The entrepreneur has three choices at time 0: start a private firm that implements the tech-
nology, sell the patent, or discard the patent. If the entrepreneur chooses to start a firm,
he invests his wealth in the technology and begins producing. He also acquires an option to
take the firm public at a future time 7, 0 < 7 < T. We assume that 7 is exogenously given,
for simplicity, and that this is the only time when an IPO can take place. If the entrepreneur
chooses to go public at time 7, he sells the firm to investors for its fair market value.® The

entrepreneur’s decisions at times 0 and 7 are irreversible.

The firm owning the patent-protected technology uses capital B; to produce earnings at
the rate Y;. The firm’s profitability p, = Y;/B; follows the mean-reverting process

dpt = QS(,—é"pt) dt‘{‘O'p,lXmyt‘erp,QdXQ,t, 0 S t _<_ T7 (11)

where g denotes average profitability, ¢ denotes the speed of mean reversion, and X;; and
Xa, are uncorrelated Brownian motions that capture systematic (X;,.) and firm-specific
(X2.) shocks to firm profitability.® The firm reinvests all of its earnings. The patent expires
at time 7', at which point the firm’s market valne equals the book value, Mp = Bp.”

5In reality, the entrepreneur often retains a substantial part of equity after an IPO. Assuming that the
entrepreneur sells the whole firm simiplifies both the calculations and the exposition. We believe that none
of our qualitative results would change if we allowed the entrepreneur to retain some equity.

8Empirically, firm profitability is mean-reverting, e.g., Beaver (1970) and Fama and French (2000).

7See Pastor and Veronesi (2003) for a more detailed justification of the terminal value assumption.
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Both the entrepreneur and investors are fully' rational utility-maximizing agents. Investor

preferences are characterized by a pricing kernel 7;, which follows the stochastic process
— = —7dt — 0,1dX], (12)

where 7 is the risk-free rate and dX; is perfectly correlated with the return on public equity.

The entrepreneur’s preferences at time t are given by

T =7 Wl-’Y

max FE; / e Pt u gy 4 pe=AT-0 T __ (13)
t 1—7 11—

where ¢, denotes consumption, v > 1 is the local curvature of the utility function, 3 is the

intertemporal discount, 7 is a constant, and Wy is the entrepreneur’s terminal wealth. For

simplicity, we assume that the entrepreneur retires at time 7" (when the patent expires).

Aslong as the entrepreneur owns the private firm, he consumes benefits of private control.
These benefits include any costs saved by a firm that is not publicly traded (e.g., the costs
of separating ownership from control, reporting costs, administrative costs, auditing costs,
etc.) as well as benefits commonly referred to as private benefits of control (e.g., Dyck and
Zingales, 2004). We distinguish benefits of private control from private benefits of control
because the latter benefits can be consumed not only by entrepreneurs but also by managers
of publicly traded firms. There are no benefits of private control if the firm is owned by
(disperse) investors. For simplicity, we assume that the consumption flow from benefits of

private control is proportional to the size of the firm as measured by assets in place,
¢ = aby, (14)

and that the entrepreneur consumes nothing else while managing the private irm. The

entrepreneur cannot alter this consumption path by borrowing or lending.®

There is no asymmetric information. Average profitability 7 in equation (11) is unknown
to all agents, investors and entrepreneurs alike. All other parameters are known. Agent

beliefs about p at time t = 0 are represented by the normal prior distribution,
p~N (b0, 57)- (15)

All agents observe realized profitability p, as well as m; and they update their beliefs about
7 dynamically following Bayes’ rule.

Under the assumptions detailed above, we solve for the following:

8 Allowing limited borrowing and lending would not alter our basic intuition (and hence the conclusions)
but it would significantly complicate the calculations.



(a) The dynamics of the agents’ beliefs about 7 (Section 3.1.)
(b) The value of the firm to investors (Section 3.2.)
(c) The value of the firm to the entrepreneur (Section 3.3.)
(d)

d) The conditions under which the entrepreneur finds it optimal to take the firm public
at time 7 (Section 3.4.)

(e) The conditions under which the entrepreneur finds it optimal to start a private firm at
time 0 (Section 3.5.)

(f) The dynamics of firm profitability after the IPO (Section 4.)

3.1. Learning

Following standard results on Bayesian updating in continuous time, the agents’ posterior

beliefs about average profitability 5 at time ¢ are summarized by the normal distribution,
7~ N(p,57), (16)

where the posterior mean and variance evolve over time according to

dp, = o2——dXo, (17)
Op,2
S (18)
gy = 7 s
1 1)
a‘g*(a;) t

and d)?g,t is a Brownian motion defined as the normalized expectation error of the idiosyn-

cratic shock. See Lemma 1 of Péstor and Veronesi (2003).

3.2. Value of the Firm to Investors (“Market Value”)

The outside investors value the firm as the present value of the terminal payoft By. Given
the investors’ preferences, the market value of the firm at any time t is given by M, =

E; [r7Br] /7, where 7, follows the process in equation (12) and B, follows the process

Our assumptions allow us to obtain a closed-form solution for the firm’s market value:

M, = B, ¢@oT= 0+ =)ptQ(T~0pu+5Q:(T—1)*a} (20)

)

where the functions of time @ (s), Q1 (s), Q2 (s), and Q3 (s) are given in the Appendix.
This result corresponds to Proposition 2 of Pastor and Veronesi (2003). At this point, the
overlap with Pastor and Veronesi (2003) ends.
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3.3. Value of the Firm to the Entrepreneur

At time 7, the entrepreneur must decide whether to take his private firm public. This deci-

sion is made by comparing two utility values:

1. The utility resulting from selling the firm in an IPO at time 7 and investing the pro-
ceeds in stocks and bonds until time T

2. The utility resulting from owning the firm between times 7 and T

We compute the two utility values in Sections 3.3.1. and 3.3.2., respectively.

3.3.1. Utility Value of Selling the Firm in an IPO

If the entrepreneur sells the firm at time 7, he receives the fair market value M, given
in equation (20) and invests M, in publicly-traded stocks and bonds. To compute the
utility value of selling the firm, we first compute the utility value of any generic amount
of wealth W; under the assumption that this wealth is invested in stocks and bonds. This
task is made simple by the fact that we have complete markets, in which the stock and
bond investment opportunities are captured by the state price density m; in equation (12).
Cox and Huang (1989) show that the dynamic maximization problem of an agent deciding
between consumption and investment at time £ can be written in a static form as

max I, U' ~Bu-t) du +ne” T“t)—%{:}

o Wr t 1 1—7
subject to the static budget constraint

E, [/T T du+ F—TWT} < W,
t Ty Ty
The optimal consumption stream and final wealth are given by
Cu = (E)_% ATvem S and Wr = (E)_% /\_%n%e"g(T“t),
Tt e

where ) is the constant Lagrange multiplier from the maximization problem. The resulting

value function for the intertemporal utility is given in the following proposition.

Proposition 1: Let W, denote the entrepreneur’s financial wealth, which can be allocated

to stocks or bonds in any proportions. The value function from optimal investment is
1_

- Wy
V(W,t) = maxE, [/ ~hlus t>1 " du + e T ”1 W}
) =

v
~ 1o B 11,2 La(ro oy ilo? Y(T-t) v
_ W, (1—%—7}777(7"— 1«7+§§UW~1))6 7wt 1 (21)
o — 1- 8 11
1= 22 (r~ &5+ 5300)

Thus, selling the firm at time 7 gives the entrepreneur utility equal to V (M;, 7).
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3.3.2. Utility Value of Keeping the Firm Private

If the entrepreneur decides not to go public at time 7, he will continue consuming benefits of
private control and his final wealth will be equal to Br. Thus, according to equations (13)
and (14), his utility is given by

1—y 1~y
VO (B, 1) = E, / Teswn @By "y s Br |
’ JT 1 — '}/ 1 pu— ’7

This utility is characterized explicitly in the following proposition.

Proposition 2: The utility from owning the firm from time 7 to time T is given by
Bl=v T
VO(B.7) = T {a/ 2% (pr,pr, 82w~ 7) du+nZ2 (pr, 5, 6% T — r)} . (22)

where the function Z€ is given in the Appendix.

3.4. The IPO Decision

The TPO decision reflects the tradeoft between diversification benefits of going public and
benefits of private control. The entrepreneur will sell the firm at time 7 if the utility from
investing the IPO proceeds in stocks and bonds is higher than the utility from continuing to

run the firm and consume private benefits. The entrepreneur will go public if and only if
V(M,,7)>V° (B, 1), (23)
where V (M., 7) is given in Proposition 1 and V© (B,, 7) is given in Proposition 2. Let
P, =V (VO(B,,7),7) (24)

define the firm’s “private value” at time 7. (The entrepreneur is indifferent between owning
the private firm and having P, dollars optimally invested in stocks and bonds.) We can then
restate condition (23) as M, > P.. That is, an IPO takes place if and only if the firm’s

market value exceeds the private value.

Proposition 3: An IPO takes place at time 7 if and only if

[T —71,0,.0,)< al“”’/ Z (pr prrGry0pu— 7; T) du, (25)

T

where f (T — 7,8,,0,) and Z (p;, pr, &,,0,;u — 7;T) are functions given in the Appendix.

Note that f is decreasing in both &, and o, 2, 7 is increasing in both p, and 5,, and Z > 0.
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Corollary 1: An IPO at time 7 is more likely when

(a) benefits of private control, a, are lower

(b) uncertainty about average profitability, 5., is higher

(c) the idiosyncratic component of the volatility of profitability, 0,2, is higher
(d) current and/or expected profitability, p, and p,, are higher

Part (a) follows immediately from the fact that private benefits can be consumed by the
‘entrepreneur but not by the disperse group of investors. Mathematically, the right-hand side
of (25) decreases with a but the left-hand side does not depend on «.

The intuition behind parts (b) and (c) is also simple. If the firm is privately owned, higher
uncertainty o, or idiosyncratic volatility o,2 make the entrepreneur’s future consumption
more volatile. The risk-averse entrepreneur dislikes this volatility because he is not diversified
(formally, V© is decreasing in both &, and 0,2), and the only way he can diversify is by
selling the firm in an IPO. Since investors are well diversified, they are in a better position to
bear the risk associated with the private firm’s cash flow process. (The firm can be thought of
as small relative to the investors’ other holdings since 7, in equation (12) does not depend on
07 OF 0p9.) In fact, if the firm is publicly owned, its market value in equation (20) increases
with both uncertainty and idiosyncratic volatility, due to the convexity effect discussed in
Péstor and Veronesi (2003, 2006). In short, parts (b) and (c) follow because the entrepreneur

dislikes uncertainty and idiosyncratic volatility but investors don’t.

For most plausible parameter values, part (c¢) holds not only for idiosyncratic volatility
0,2 but also for total volatility 0,0, = 0%, + 0., When 0, increases, the left-hand side
of (23) increases while the right-hand side decreases, making an IPO more likely. When
0,1 increases, both sides of (23) tend to decrease because systematic volatility generally
reduces market value. The right-hand side typically decreases by more, so an IPO is usually
more likely also after ¢, increases. Combining the effects of 0,, and 0,2, we find for most

parameter values that an IPO is more likely when total volatility 0,07, is higher.

Although the right-hand side of (25) is always positive, the left-hand side becomes nega-
tive when uncertainty and/or volatility are sufficiently high. That is, for any «, there exist

levels of uncertainty and volatility above which an ITPO always takes place.

Part (d) follows from the fact that the right-hand side of (25) is increasing in both p,
and j, (because 8Z/3p, > 0 and 8Z/8p, > 0) while the left-hand side is independent
of both quantities. Put differently, the market value of the firm increases with p, and p;

more rapidly than the private value does. The effect of expected future profitability, p;, is
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stronger and easier to explain. Recall from equa‘tion (14) that benefits of private control are
derived from assets in place (B;) rather than from future growth opportunities. The firm’s
private value is therefore less sensitive to g, than the firm’s (more forward-looking) market
value is. Increases in p, push up the private value (because B; grows at the rate of p;) but
they push up the market value even more. Therefore, higher p, makes an IPO more likely:
The entrepreneur becomes more willing to forego private benefits in exchange for financial

wealth, because doing so moves him to a more valuable consumption path.

The new consumption path is more valuable in part because it is smoother over the
entrepreneur’s lifetime. When p, increases, the entrepreneur expects higher consumption in
the future. He wants to smooth his consumption by consuming more today but he cannot;
his consumption is given by private benefits in equation (14). If g, is sufficiently high, the
entrepreneur’s consumption path under private ownership becomes so unattractively steep
that he finds it optimal to sell the firm. After cashing out in an IPQO, the entrepreneur can
smooth his consumption by trading stocks and bonds.

3.4.1. The Endogenous Cutoff Rule for an TPO

Next, we modify the condition in Proposition 3 to obtain an equivalent condition that resem-
bles the cutoff rule in the toy model in Section 2. Define ‘excess profitability’ as =, = p; — p-.

The condition (25) can be restated in terms of z, as follows:
T__
f(T_T)ETJJP) < h(‘r‘r‘vﬁ‘r = (1’1_7/ Z(IT);}\T7&37U_T7T) du) (26)

where Z (2.,p,,0.,0,,u—7,T) is a function similar to 7 (see Appendix). We show in
the Appendix that h(z,,p,) is monotonically increasing in z, and p,. Assuming that

f(T —7,56,,0,) is sufficiently large, we can define the cutoff p (z.;5,,0,) such that
h (xﬁg(xT;ET,ap)) =f(T—71,6:,0,).
If f(T —7,5,,0,) is too low for such a cutoff to exist, we set p(z,;8;,0,) = —o0.
Corollary 2: An IPO takes place at time 7 if and only if
pr > p(T367,0,)- (27)

In words, an IPO takes place if expected profitability is sufficiently high. This rule is similar
to the cutoff rule assumed in the toy model in Section 2. except that the cutoff p (z,;0,,0,)
here is endogenous: it depends on the model parameters including uncertainty and volatility,

and it is also decreasing in z,. (If the current excess profitability x, is high, the expected
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long-run profitability p, need not be as high for an IPO to occur.) The intuition behind
Corollary 2 is the same as that behind Corollary 1(d). When g, rises, the market value rises
faster than the private value because the former value is more sensitive to p,. When p, rises

sufficiently, it becomes optimal for the firm to be owned publicly rather than privately.®

In Section 4., we use Corollary 2 to compute the expected drop in profitability after an
IPO, or E; [mTIﬁT > p(zr; 07, ap)}. But first, we step back to time 0. Having characterized

the optimal decision at time 7, we can solve for the optimal decision at time 0.

3.5. The Decision to Start a Private Firm

In this section, we solve for the conditions under which the entrepreneur finds it optimal to
start a private firm at time 0. These conditions restrict the parameter space, allowing us to

incorporate the endogeneity of the private firm’s existence in the following section.
At time ¢t = 0, the entrepreneur has three choices:

(A) Start a private firm. (Invest Wy in the technology to start production, keep the firm.)
(B) Sell the patent to investors. (Invest Wy in the technology to start production, sell it
to investors for its fair market value Mp, invest My in stocks and bonds.)

(C) Discard the patent. (Invest W in stocks and bonds.)

The entrepreneur makes a utility-maximizing choice between (A), (B), and (C). Under
choice (C), his expected utility is V (By, 0), where V' is given in Proposition 1 (recall that
By = Wp). Under choice (B), his utility is V (Mp, 0), where My comes from equation (20).
Under choice (A), his expected utility, which we denote by V,© (B, 0), is given by

T Cl—’Y Wl-"r
VOO (Bo, O) = EO l:/o B_ﬁtl—t_—;dt + Ue_ﬁTﬁ} (28)

il

Ey [/OT e‘ﬂt(a_lBi)lThvdt} +e P E, [V (M, 1)|p: > B] Pr (/37 > B)

+ e Eg [VO (B, 7) |5 < g] Pr(p: < p).
where “Pr” stands for “probability” as of time 0. There are three terms on the right-hand

side. The first term reflects the benefits of private control that the entrepreneur consumes

while running the firm between times 0 and 7. The second term is the present value of

90urs is unlikely to be the only mechanism that can deliver a cutoff rule for an IPO. For example, consider
a model a la Leland and Pyle (1977) in which an entrepreneur seeking IPO financing inust signal high effort
to outside investors. It seems plausible for high average profitability to serve as a signal of high effort,
which could make an IPO optimal il average profitability exceeds a cutoff. Our primary interest is in the
implications of the cutoff rule, however this rule is rationalized, for firm profitability around the IPO.
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expected utility conditional on an IPO taking piace at time 7, which happens if and only if
p- > p (see Corollary 2). Recall that in an IPO, the entrepreneur sells the firm to investors
for M, and invests the proceeds in stocks and bonds. The third term is the utility obtained
if no IPO takes place, in which case the entrepreneur remains non-diversified after time
7 but continues enjoying private benefits until time T. The calculation of V (B,0) in
equation (28) is challenging, but we have obtained a closed-form solution. Since the formula

for VOO (Bo,0) takes up a full page of text, we relegate it to the Appendix.
The necessary and sufficient condition for (A) to be the optimal choice is
VL (Bo,0) > max {V (My,0),V (By,0)}. (29)

This is the condition that we impose in the calibration. Due to the complicated formula for
VE (By, 0), this condition is not transparent. To gain more insight into the decision at time

0, we examine a simpler sufficient condition for (A) to be the optimal choice:
VO (B,,0) > max {V (Mo, 0),V (By,0)}. (30)

This condition is identical to condition (29) except that V,© (By,0) is replaced by V? (B, 0).
The left-hand side of condition (30) is the entrepreneur’s expected utility from running
the private firm between times 0 and 7. If the inequality (30) holds, then choice (A) is
superior to both (B) and (C) even without taking into account the value of the entrepreneur’s
option to sell the firm at time 7. This option makes choice (A) more attractive, so that
VP (By,0) > VO (B,,0), making condition (30) sufficient but not necessary. We do not, use

condition (30) for anything other than providing intuition through the following corollary.

Corollary 3: Condition (30) is more likely to be satisfied if

(a) benefits of private control, «, are higher
(b) uncertainty about average profitability, ¢, is lower

(¢) the idiosyncratic component of the volatility of profitability, o, 2, is lower

The entrepreneur is more likely to start a private firm if benefits of private control are larger
and if the cash flow stream is more stable. The intuition is similar to that behind Corollary 1.
When private benefits increase, private value increases relative to market value because these
benefits can be consumed by the entrepreneur but not by the outside investors. Private value
also increases relative to market value when uncertainty and volatility decrease, because the
entrepreneur is not diversified whereas the investors are. However, the negative effects of
uncertainty and volatility are likely to be mitigated by the fact that uncertainty and volatility

increase the value of the JPO option that is omitted from condition (30).
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4. Profitability Dynamics Around an IPO

In this section, we analyze the evolution of profitability around an IPO. Without conditioning
on an IPO, profitability p, follows the simple mean-reverting process in equation (11) and
expected profitability p; follows the martingale process in equation (17). Conditioning on

an PO changes the dynamics of p, and p; in an interesting way, as we show below.

4.1. Endogeneity of an IPO

To analyze the profitability dynamics around an IPO, we simulate many paths of shocks from
the model, and then we average the profitability paths across those simulations in which it
is optimal for an IPO to take place. Such an approach produces the model-implied expected
pattern in profitability while incorporating the endogeneity of the IPO decision.

Table 1 reports the baseline parameter values used in the simulations. The parameters
for the profitability process (6,1, 0,2, and ¢) are taken from Péstor and Veronesi (2003) who
estimate them from the return on equity data of all U.S. public firms in 1962-2000. We also
choose the same risk-free rate r = 0.03 per year, the same pricing kernel volatility o, = 0.6,
and the same horizon T' = 15 years as Pastor and Veronesi. These authors report the grand
median of profitability of 0.11 per year for public firms. For a typical private firm, the
average profitability p should be lower than 0.11 because only private firms whose average
profitability is perceived to be sufficiently high go public in the model. Therefore, we choose
a lower prior mean of p, py = 0.07. We set the prior uncertainty equal to 6o = 0.05, so the
two-standard-deviation prior bounds for p are —0.03 and 0.17 per year. We pick 7 = 5 years,
which is close to the median age of IPO firms in the 1990s (Loughran and Ritter, 2004). We
choose risk aversion v = 2 and the subjective discount rate 3 = 0.03. We consider two values
of initial profitability, pg = po = 0.07 and py = 0. The latter choice is motivated by the fact
that private firms typically do not produce any profits when they are started. Measuring the
benefits of private control is difficult. We choose o = 0.10, a round number.!® Later on, we
analyze the sensitivity of our results to « and we also average across many plausible values

of e when analyzing the expected post-IPO drop in profitability.

We conduct simulations as follows. First, we draw 7 from its prior distribution in equa-
tion (15). Starting from pg, we simulate the realizations of p; between times 0 and 7" by
discretizing the process (11) and randomly drawing the Brownian shocks d.X;, and d.Xj;.
Analogously, we simulate the realizations of the pricing kernel =, from the process (12).

Given the series of p; and 7, we compute the dynamics of the posterior beliefs from equa-

10Benninga et al (2005) use a range of private benefits centered on 10% of cash flow in their simulations.
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tions (17) and (18). We then check whether the IPO condition (23) is satisfied at time 7. If
it is, we keep the simulated path; otherwise we discard it. We repeat this procedure until

we generate 10,000 simulated paths for which an IPO occurred at time 7.

Figure 1 plots the average paths of realized profitability (p:; solid line) and expected
profitability (p;; dashed line), where the averages are computed across the 10,000 simulations
in which an IPO takes place at time 7 = 5. Given the large number of simulations, these
paths represent the expected patterns in p; and p; conditional on an IPO. In Panel A, the
initial profitability po = po; in Panel B, py = 0. In both panels, the figure shows that realized
profitability p; rises sharply before the IPO and declines after the IPO, on average. Expected
profitability p: also rises before the IPO but it remains flat after the IPO.

To understand the pattern in expected profitability, p;, recall from Corollary 2 that in
order for an IPO to take place at time 7, p, must exceed a cutoff: p. > p. Ex ante, p,
is a martingale (equation (17)), but the ex-post conditioning on p. > p implies that p; is
expected to increase before the IPO. Indeed, in Figure 1, p; rises from 0.07 to almost 0.09
between times (0 and 7. After the IPO, there is no more conditioning on an ex post event,

so p: is constant in expectation due to its martingale property.

The pattern in realized profitability, p;, is also intuitive. As discussed above, expected
profitability p; increases before the IPO, on average. In a rational model of learning, an
expectation is revised upward only if the realization is higher than expected. To cause
upward revisions in p;, realized profitability must rise faster than expected under its mean-

reverting process. This is why p; rises so sharply before the IPO.

Why does p; typically fall after the IPO? We answer in two steps: first, we explain why
it is likely that p, > p,, and second, why p, > p, implies a post-IPO decline in p;. First,
as argued above, p; must rise before the PO to cause upward revisions in p; so that p;
can exceed the TPO cutoff. When py = pp (Panel A), realized profitability must rise above
expected profitability in order to “pull it up” via Bayesian updating, making p, > p, very
likely. When py = 0 (Panel B), p, must rise faster than expected given its rate of mean
reversion. Given the parameter values in Table 1, p; rises so fast that it “catches up” with
P, (i.e., pr = p;) before time 7. After that point, the only way for p, to pull p; higher toward
the cutoff is for p; to rise above p,. Again, p, > p, seems likely. Second, p, > p, means that
pr exceeds its expected long-run mean, p,, at the time of the IPO. Since p; has no expected
drift after the [PO, p, > p, implies that p; is expected to fall after the IPO.

Note that the same basic pattern in p; can obtain even in the absence of learning, simply
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as a result of mean reversion in profitability and the endogeneity of the IPO decision.!! The
case of no learning is a special case of our framework in which average profitability 7 is a
known constant, so that p; = 7 and g, = 0 for all ¢. In that case, it is useful to restate the
condition (26) in terms of p,. Since h(z,, p;) is monotonically increasing in z,, there exists

a cutoff p () such that an IPO takes place at time 7 if and only if p, exceeds this cutoff:

pr > p(P)- (31)

For many plausible parameter values, this cutoff is larger than pg, p > po, which implies that
pr must rise between times 0 and 7 to exceed p. Whether p, falls—after the IPO is not clear
but for many parameter values it does. If p > p then p, is almost guaranteed to fall after
the IPO in the long run because its value at the IPO exceeds its long-run mean: p, > p > p.

Even if p is smaller than 5 but not much smaller, p; will fall after the IPO, on average.

Also note that if we average p; and p, across the simulations in which no IPO takes place
at time 7, the resulting patterns are opposite to those in Figure 1: p; falls before time 7 and
stays constant after time 7, on average, and p; also falls before time 7 but rises slowly after

time 7, mean-reverting toward the higher value of p;.

We also examine the sensitivity of the profitability pattern to changes in the baseline
parameters from Table 1. We change one parameter at a time, rerun the simulations, compute
averages across the simulations in which an IPO took place, and plot the resulting average
paths of p; in Figure 2. For comparison, the solid line plots the baseline case, already
described in Figure 1. The dash-dot line plots p; for a higher value of private benefits,
« = (0.11. The pattern in realized profitability is more pronounced than in the baseline case:
a steeper pre-IPO increase in p; is followed by a larger post-IPO decrease. As « increases,
the private value of the firm increases but the market value does not, so the entrepreneur
becomes less willing to sell the firm in an IPO (see Corollary 1). To induce the entrepreneur
to sell, p; must rise by more than in the baseline case because it must exceed a higher hurdle
in Corollary 2. A larger increase in p; can only be induced by a larger increase in p;, hence p,
rises by more than in the baseline case. Given the basic properties of Bayesian updating, the
pre-IPO increase in p, must also be larger than the pre-IPO increase in p;, so the post-IPO

decline in p; (toward its long-run mean p;) is steeper.

The dotted line plots p; for a lower value of prior uncertainty, 6o = 0.04. The post-IPO
fall in p; is slightly larger than in the baseline case. This result is driven by learning: when

uncertainty is lower, prior beliefs about 7 are stronger, so p: must rise higher relative to p; in

118imilar mean-reversion arguments have been proposed by Degeorge and Zeckhauser (1993) for reverse
LBOs and by Li, Livdan, and Zhang (2006) for SEOs. Mean reversion does not have the same predictions
as learning, e.g., it does not predict a larger post-IPO drop in ROE for firms with lower uncertainty.
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order to pull p; above any given IPO cutoff. One 'complication 1s that this cutoff endogenously
depends on uncertainty. Lower uncertainty makes private ownership more valuable to the
entrepreneur (Corollary 1), which raises the IPO cutoff for g;. The higher cutoff typically
amplifies the post-IPO drop in profitability.!?

The dashed line plots p, for more volatile profitability, which we obtain by increasing
both ¢, and 0,2 to 0.065. The rise and fall in p; are steeper than in the baseline case. The
main reason for this result is learning: higher volatility makes p; a less precise signal about
P, so0 p; must rise higher relative to p, in order to pull p; above a given IPO cutoff. We also
recognize that this cutoff endogenously depends on volatility. When o, » increases, the firm’s
private value is reduced relative to its market value, making an IPO more attractive, thus
reducing the IPO cutoff. The cutoff also depends on o1, but this dependence is ambiguous.
Overall, the dependence of the cutoff on volatility typically weakens the tent-shape pattern
in p; around the IPO. In subsequent analysis, we work with total volatility of profitability,
in part because the empirical separation of o, from o, is difficult and in part because the

theoretical effect of o, on the IPO decision is ambiguous.

4.2. Endogeneity of the Private Firm’s Existence

In Section 4.1., we analyze IPO profitability for plausible sets of parameter values. Some
parameter sets are inadmissible, though, because the condition (29) is not satisfied, meaning
that it is not optimal to start a private firm at time 0. For example, it is optimal to start the
private firm for the parameters in Panels A of Figures 1 and 2, but not for the parameters in
Panels B (where it is optimal to discard the patent at time 0). This consideration can affect
the expected post-IPO drop in profitability. For example, Figure 2 shows that this drop is
lower if private benefits are lower. However, if private benefits are too low, it is not optimal
for the entrepreneur to start a private firm at time 0. Therefore, private firms characterized
by very low benefits of private control do not exist, and the fact that the post-IPO drop

would be low for such firms is nothing more than an intellectual curiosity.

In this section, we account for the endogeneity of the private firm’s existence by averaging
results across sets of parameters for which it is optimal to start a private firm at time O.
The quantity whose average we calculate is the expected post-IPO drop in profitability. We

compute this expectation in closed form and analyze its dependence on the key parameters,

2Interestingly, uncertainty has an ambiguous effect on the long-run expectation of p;, which is equal to
E(p,|#- > p). On one hand, lower nncertainty raises the IPO cutoff p, which pushes E(p:|p- > p) up. On
the other hand, for any given cutoff, lower uncertainty pushes E(p,|p, > p) down due to basic properties of
the truncated normal distribution (because the dispersion of 7, is smaller). The relative importance of the
two effects depends on the seusitivity of p to uncertainty. In Figure 2, the second effect prevails.
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uncertainty and volatility. The expected post—IPO drop in profitability is given by
Ei[p; — p-[IPO at 7] = E, [x,(5, > p(2+:6+,0,)| , (32)

where z, = p, — p, and the IPO condition is from Corollary 2. Since z; mean-reverts around
zero, a positive expected value of z, implies that z, is expected to fall after the IPO, so that
p- is expected to fall toward the expectation of its long-run mean, p,. We do not focus on

the expected percentage drop as in equation (10) because profitability can be negative.

‘Proposition 4: At time ¢ < 7, the expected post-IPO drop in profitability is given by

€_¢(T-t)ilit — f.TTN (k (IT7 75 t7 L, ﬁtu atQ)) o (‘TT? Has Ug) d'TT
1— [N (k(z,, 7t @, pr, 67)) D (xr; p, 02) da~

where N (.) is the cumulative density function of the standard normal distribution and

E:lp, — 5-|IPO at 7] =

(33)

® (.; pz, 02) is the probability density function of the normal distribution with mean p, and

variance 2. The formulas for & (.), gz, and o2 are given in the Appendix.

Proposition 4 provides a closed-form expression for the expected post-IPO drop in prof-
itability. The expected drop depends mostly on uncertainty, volatility, and 7 — ¢. Since this
dependence is too complicated to be characterized analytically, we examine it by computing
the expected drop as of time ¢ = 0 for a wide range of parameter values. We vary uncertainty
o from 0 to 10% per year, and both components of volatility, o,1 = 0,2, from 1% to 10%
per year. We average the results across a range of values for benefits of private control, «,
and the prior mean, pg (because these two parameters seem the hardest to choose a priori).
We assume that « is uniformly distributed in [5%, 15%)] and pg is uniformly distributed in
[—20%,40%)]. We take po = 0 and the remaining parameters are from Table 1. For each
set of parameters, we check whether the condition (29) is satisfied; if it is, we compute the
expected post-IPO drop in profitability following Proposition 4 with ¢t = 0 and 7 = 5. For
each combination of uncertainty and volatility, we average the expected drops across all
values of o and py for which the condition (29) is satisfied. This calculation produces the
expected drop that accounts not only for the endogeneity of the IPO decision but also for

the endogeneity of the private firm’s existence and for uncertainty about « and pg.

Table 2 shows the results. Almost all entries in Panel A are positive, confirming that
the expected post-IPO drop in profitability is generally positive. The expected drop can be
as large as 23.5% per year, which obtains for 6o = 2% and 0, = 0,2 = 10%. However,
there exist parameter values for which the expected drop is zero or even slightly negative;
when profitability exhibits very little volatility (o,1 = 0,2 = 1%), we expect profitability to
increase after the IPO, although only by less than 1%. The reason is that when volatility

is low, signals are precise, so learning is fast and /; rises rapidly toward the IPO cutoff.
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Realized profitability p;, which is initiated at pg = 0, may not “catch up” with p;, in which

case we have p, < p, at time 7, after which we expect an increase in profitability.

Panel A also shows that the expected drop in profitability tends to be high when volatility
is high and when uncertainty is low, as expected from Sections 2. and 4.1. The volatility
pattern is stronger and it obtains even for 6y = 0 when the main force is mean reversion in
profitability. Both effects are non-monotonic, though. For example, when volatility increases
from 9% to 10%, the expected drop decreases in some cases, as it does when uncertainty
-drops below 2%. This non-monotonicity is largely due to the endogeneity of the private firm'’s
creation at time 0. For example, when uncertainty is higher, a private firm is less likely to be
created at time 0, at least according to the sufficient condition (Corollary 3). The firms that
are created tend to compensate for the higher uncertainty with higher values of «, for which
the drop is generally larger. This firm-selection effect contributes to the reversal of the basic
pattern in Table 2 for the lowest values of 7y. The firm-selection effect is complicated, in part
because we do not have explicit comparative statics for the necessary and sufficient condition
(29); we can only partially characterize the sufficient condition (Corollary 3). Panel A of
Table 2 provides an imperfect but useful substitute for this intractable theoretical analysis.

The basic patterns in the table confirm the implications of the toy model.

In addition to some sets of parameters being inadmissible due to failing the condition
(29), other sets of parameters seem implausible because they imply unrealistic properties
for the dynamics of the firm’s market value. To analyze these properties, Panel B of Table
2 reports the average volatility of the firm’s stock returns and Panel C reports the average
expected excess return on the firm’s stock. Both averages are computed as in Panel A,
across all admissible values of o and py, conditional on an IPO at time 7 and also on
the creation of a private firm at time 0. Note that the expected excess return, which is
given by (T — t)o,10,, does not depend on uncertainty. Panels B and C show that
many combinations of volatility and uncertainty in which volatility exceeds 3% produce
reasonable properties for stock returns, with return volatility ranging from 14% to 45% per
year and the expected excess return ranging from 5.9% to 14.8% per year. However, lower
values of the volatility of profitability seem implausible. For example, for 0,1, = 0,2 = 1%,
return volatility ranges from only 3.5% to 6.6% and the expected excess return is only 1.5%.
These values seem unrealistically low, suggesting that profitability must be more volatile
than 0,1 = 0,2 = 1% per year. Since the expected drop in Panel A is non-positive only
for the lowest values of the volatility of profitability, this additional return-based evidence

strengthens the conclusion that the expected drop is positive in this model.

20



Table 3 is a counterpart of Table 2 with 7 = 5 replaced by 7 = 7.1 The results are quite
similar to those in Table 2. Although the expected drop is generally smaller than in Table
2, it is overwhelmingly positive. The only exceptions occur for the smallest values of the
volatility of profitability, which seem implausible because they produce stock returns whose
volatility is less than 10% per year and whose mean is less than 3% in excess of the risk-free
rate. Although there are some non-monotonicities due to the private-firm selection at time

0, the expected drop generally increases with volatility and decreases with uncertainty.

5. Empirical Analysis

In this section we test the main predictions of our model: Firm profitability drops after the
IPO on average, and this decline is larger for firms with more volatile profitability and lower
uncertainty about average profitability.

5.1. Data

Our data sources include CRSP, Compustat, IBES, SDC, and Jay Ritter’'s IPO database.
Our sample contains 7,183 firms that had IPOs in the U.S. from 1975-2004. We include
an IPO firm in the sample if it meets all of the following criteria: (1) it appears in either
Jay Ritter’s 1975-1984 IPO database or in SDC’s U.S. Public Common Stock New Issues
database with an offer date between 1/1/1985 and 12/31/2004; (2) it had a firm-commitment
IPO; (3) it is not a closed-end fund, trust, unit, ADR, ADS, or REIT; and (4) the IPO’s

offer price was at least one dollar per share.

Guided by the model, we measure profitability as earnings scaled by the book value of
equity, or return on equity (ROE). ROE; ; is computed for firm 7 in the fiscal quarter that is
s quarters after the IPO. The dependent variable in our tests is ROE; ; — ROE, o, the change
in ROE over the first s quarters after firm i’s IPO. ROE equals income before extraordinary
items available for common stock plus deferred taxes, divided by book equity. We calculate
earnings using quarterly Compustat data, and book value using both quarterly and annual

Compustat data. Further details on the construction of ROF; s are in the Appendix.

We estimate the volatility of ROE by the standard deviation of quarterly ROE over a
five-year period after the IPO. Specifically, VOL(%; sg), or VOL(sy) for short, is the standard
deviation of ROE, ; in quarters s = S, ..., So+ 19, assuming that at least 12 observations are

available. We use two values of s9. The natural choice is sg = 0 because VOL(0) uses data as

13In the full sample of Loughran and Ritter (2004), the median firm age at the [PO is 7 years.
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close to the IPO as possible. Under this choice,'some of the earnings data used to compute
VOL(0) are also used to compute the dependent variable, ROE; ; — ROE; 3. Although there
is no obvious bias, firms with large post-IPO increases or decreases in ROE are likely to have
large values of VOL(0). To address this concern, we also use s = s+ 1. There is no overlap
between the earnings data used to calculate VOL(s + 1) and ROE; ; — ROE; .

5.2. Separating Uncertainty from Volatility

To test the model’s prediction regarding uncertainty, we need a proxy. Commonly used prox-
ies for uncertainty such as firm age, size, return volatility, or analyst coverage are inadequate
here because they proxy not only for uncertainty but also for the volatility of profitability,
which has an opposite theoretical effect on the post-IPO drop in profitability. In general,
firms with high uncertainty also tend to have high volatility, which presents an estimation
challenge. However, we have found an empirical proxy whose value should be high when
uncertainty is high and when volatility is low: the stock price reaction to post-IPO earnings

announcements. In fact, we can link this proxy directly to our model.

Corollary 4: If the model’s assumptions hold and, in addition, ¢, = 0, then

dR, — E; [th] = M (Up,Q; CA%; @, t) (dl’t — B [dpt]) ) (34)
where
~2
~ ’ a
M (0,2,85:6:t) = Qi(T =)+ Qs (T ~t) p—. (35)
P2

The quantity M represents the stock price reaction to earnings surprises. M is positive
(i.e., earnings surprises and the associated abnormal returns have the same sign), increasing
in uncertainty (6;), and decreasing in volatility (o,2). The intuition is clear. Realized
earnings are a noisy signal about average future profitability. Upon observing a given signal,
investors update their beliefs about the firm value more when they are more uncertain and

when the signal is less noisy (i.e., when earnings are less volatile).

Qur model predicts that firms with higher values of M have smaller post-IPO drops in
profitability, because such firms have higher uncertainty, lower volatility, or both (holding
¢ and 1 constant). Once we control for profit volatility, the regression of ROFE;, — ROE;
on M, can be interpreted as a test of the model’s prediction regarding uncertainty. The
theoretical motivation for M is only approximate because Corollary 4 requires o, = 0.
This assumption is unrealistic but its violation need not impair the usefulness of M by much

because we estimate M in short periods around firm-level earnings announcements, during
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which firm-specific earnings news is likely to be the main driver of unexpected stock returns.
While we are aware that M is not a perfect proxy, we find it satisfactory to use an empirical

proxy that is directly motivated by the theoretical model being tested.

We estimate M; for each IPO firm ¢ based on earnings announcement data. On the
left-hand side of equation (34), we interpret dR, — E; [dR;] as the abnormal return due to
an earnings announcement. We measure this quantity by AR, the cumulative return of
stock 7 in excess of stock ¢’s industry’s return starting one trading day before the firm’s ¢-th
-post-IPO earnings announcement and ending one trading day after the same announcement.
Quarterly earnings announcement dates are from IBES. Daily stock returns are from CRSP,
and daily returns of 49 value-weighted industry portfolios are from Ken French’s website.
On the right-hand side of equation (34), we interpret dp; — E; [dp,] as unexpected quarterly
profitability, which we compute as (EPSy — E[EPSy)) /BEy. EPS,; denotes the quarterly
earnings per share of firm ¢ announced in its t-th post-IPO earnings announcement, from
the IBES unadjusted actuals file. E[EPSy] is the mean of all analyst forecasts of EPSy
using IBES’s last pre-announcement set of forecasts for the given fiscal quarter. BE;; is book

equity per share of firm 7, using the most recent pre-announcement measurement.

To estimate M;, we compute two measures, ERC (i) and ERC»(), which we refer to as
the “earnings response” coeflicients, or ERCs. First, we compute

ARy

RCw = (EPSy — E[EPSy]) /BEy’

(36)

excluding observations where the denominator equals zero. From equation (34), RCy is a
proxy for M;. Since RCj is quite noisy (especially if the denominator is close to zero),
we winsorize the highest 5% and lowest 5% of RC;, observations, and we also average the

quarterly RCy’s over the first three years after the IPO to increase precision:

1 12
t=0

We compute ERC, (1) only if there are at least six valid observations of RC;. To define
ERC5(i), consider the following regression over the five-year period after the IPO:

(EPSit —E [EPSH]) /BEit = Yi0 —+ ’)’ilARit + Eit, t = O, 1, sy 20. (38)

According to equation (34), 7,1 = 1/M; but we do not measure M; as 1/4;; because 4;; can

be close to zero, producing outliers in 1/%;;. Instead, we define

ERC,(i) = — %, (39)
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with a minus sign so that large earnings responsés are associated with large values of ERC5.
Unlike ERCY, ERC5, is not a direct estimate of M, but it preserves the same cross-sectional
ranking. We make earnings surprises the dependent variable in equation (38) to mitigate the
attenuation bias, since we believe there is more measurement error in earnings surprises than
in abnormal returns. Since equation (34) indicates v;o = 0, we estimate the regressions in
(38) without the intercept. We require at least 10 observations to estimate these regressions.
Before running the regressions, we winsorize the highest and lowest 5% values of both AR;,
and (EPSy — E[EPS,]) /BEy across all firms and quarters ¢ = 0,1, ...,32. ERC, is similar

to the earnings response coefficient of Easton and Zmijewski (1989) and others.

5.3. Summary Statistics

Table 4 reports some summary statistics. The three-year change in ROE, ROE; 12— ROE; 4,
can be computed for 3,964 firms. The mean and median of ROE; 2 — ROFE;, are both
negative, consistent with the model’s prediction. In addition, ROE; 1, — ROE;, is nega-
tively correlated with the volatility of ROE and positively correlated with the ERCs. These

correlations foreshadow our main empirical results.

Profitability in the quarter of the IPO, ROE,, can be calculated for 5,795 of the 7,183
firms in our sample.'* The median ROE;q is 1.84% per quarter (or 7.4% per year), but
the mean is only -0.79%, indicating a left-skewed distribution of ROE. This left skewness
has been documented by Fama and French (2004) who attribute this pattern to small IPOs
that are highly unprofitable. The low ROE;, seems inconsistent with our model. In the
model, the realized ROE typically exceeds expected long-run ROE at the IPO (this is why
ROE declines after the IPO), so we would expect the ROE of IPOs to exceed the ROE of
comparable non-IPO firms. Supporting evidence is provided by Jain and Kini (1994) who
find that when firms go public, they are more profitable than the median firm in the same
industry. To reconcile Jain and Kini’s evidence with ours, note that their sample period
is 1976- 1988, which is roughly the first half of our sample (1975-2004). Fama and French
(2004) show that IPO profitability declined in the 1990s. Indeed, in our sample, the medians
of ROE; in three sub-periods, 1975-1984, 1985-1994, and 1995-2004, are 3.36%, 2.57%,
and 0.40%, respectively (the corresponding means are 2.24%, 0.23%, and -2.83%). The low
ROE;y in Table 4 is thus driven by the most recent sub-period, which was unusual in many
aspects. For example, in the late 1990s, firms went public at a younger age than ever before
(Loughran and Ritter, 2004). 1t is not surprising that such young firms are less profitable

than the more mature firms that went public in the earlier decades.

14In contrast, ROE for the quarter immediately preceding the IPO quarter can be computed for only 31
firms, so we cannot test the model’s prediction that profitability increases shortly before the IPO.
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Our model can be extended to accommodafe the low ROE,( in the 1990s. The model
assumes that ROE mean-reverts around a constant mean p, but in reality, this mean is likely
to rise while the firm is very young. The start-up costs of a private firm often predictably
exceed revenues, making ROE mean-revert around a negative mean p, for ¢ close to zero.
Over time, p, increases until it stabilizes as the firm matures. As long as the unknown value
of p, varies deterministically, our basic mechanism works also in this extended model. An
IPO occurs if the perception of 7., g,, is sufficiently high. To push 7, up, realized profits
must be higher than expected, which typically leads to p, > p,, which in turn induces a
drop in p; immediately after time 7. After the initial post-IPO decline, p; either stabilizes or
rises, depending on the extent to which p, rises after time 7. When 7 is low, p, is lower than
in our model and it can even be negative. As a result, p, = ROE;, can also be negative,
especially if 7 (firm age at the IPO) is low, as it was in the late 1990s. To summarize, this
realistic extension of our model, in which 7, increases while the private firm is very young,

has the same basic implications while allowing ROE; to be low and even negative.

Back to Table 4, FRC, and ERC; can be computed for almost 40% of firms. (IBES
coverage begins in 1982 and is poor for most of the 1980s.) The mean of ERC| shows that
a 1% earnings surprise (scaled by book equity) is associated with a 3.13% abnormal stock
return, on average. Theoretically, earnings surprises and stock returns should have the same
sign, so ERC1 should be positive and FRC, negative. However, ERC) is negative for 33%
of firms, and ERC5 is positive for 22% of firms. These unexpected signs are probably due to
measurement error in expected earnings and non-earnings related news. The cross-sectional
means of ERC, and FRC; do have the predicted signs and high statistical significance.
Since FRC, and FRC, proxy for uncertainty divided by volatility, we expect them to be
negatively correlated with the volatility of ROE, and they indeed are. However, ERC)
and ERC, are almost uncorrelated with each other. This unexpected result is due to the
observations of ERC) and FRC, that do not have the predicted signs (i.e., ERC) < 0 and
ERC, > 0).15 When these observations are excluded, the correlation increases. We define
ERCYT and ERCy in the same way as ERCy and ERC,, except we delete observations with
ERC, < 0 and ERC, > 0, respectively. The correlation between ERC{ and ERCY is 0.3.

Figure 3 plots the change in ROE, ROE;; — ROFE,;,, in event time following the IPO.
The top panel shows that average ROE drops steadily after the IPO, leveling off after about
eight quarters. The median change in ROE, plotted in the middle panel, is also negative but

15Under the assumptions that deliver equation (34), ERCy and ERC, are approximate estimates of M
and —1/M, respectively, so ERCy = —1/ERC,. The function f(z) = —1/z is monotonically increasing for
x > 0 (which is the predicted sign of ERC;), making z and f(z) perfectly positively correlated, but the
presence of negative values of z (i.e., values of ERC, with unpredicted signs) destroys this relation since we
observe both branches of the hyperbola instead of just the branch with z > 0 and f(z) < 0.
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smaller in magnitude than the mean change. The 75th percentile line shows that for more
than a quarter of firms, ROE actually increases following the IPO. This is not inconsistent
with the model, which makes predictions only about the average post-IPO change in ROE.
The bottom panel shows the mean change in ROE in the sub-samples of firms that had IPOs
in 1975-1984, 1985-1994, and 1995-2004. The patterns are remarkably similar across the

three sub-samples, and they are also similar to the model-implied pattern in Figure 1.

Figure 4 compares the post-IPO average changes in ROE between firms with high and
low values of volatility and the ERCs. We split all firms into two equally large sub-samples
based on whether the firms’ VOL(D) is larger or smaller than the cross-sectional median of
VOL(0), and we do the same for ERC;. (The results based on VOL(13) and ERC; lead
to the same conclusions.) We calculate each sub-sample’s mean change in ROF at various
horizons. We plot these changes in Panels A and B and we also plot their differences,
along with 95% confidence intervals, in Panels C and D. Panels A and C show that mean
profitability drops for both high- and low-VOL(0) firms, the drop is significantly larger for
firms with high VOL(0), and the difference grows with the horizon. Similarly, Panels B and
D show that mean profitability drops for both high- and low-ERC) firms, the drop is larger
for low-ERC) firms, and the difference generally grows with the horizon. Both results are
consistent with the model. However, since ERC) depends on both uncertainty and volatility,
it is unclear which of the two variables drives the difference between the high- and low-ERC)
firms. In the following section, we attempt to disentangle these effects by including both
volatility and the ERCs in a multiple regression.

5.4. Regression Analysis

We estimate the following regression across all IPO firms with available data:
ROEZ‘,S - ROEZ-’U = XZ,B + €4, (40)

where the vector X, contains a constant and various combinations of our measures of ROE
volatility and earnings response. We consider two horizons, s = 4 and s = 12 quarters. In
each specification, we use as many observations as possible, so the sample is not necessarily
the same across specifications. We estimate J by ordinary least squares and calculate its

standard error by clustering the regression residuals in calendar time.!®

Table 5 shows the results. First, we estimate the unconditional mean change in ROE over

16We allow non-zero correlations between the residuals of firms whose IPOs were s/2 or fewer quarters
apart in calendar time. Specifically, we assume that E[e;e;] is equal to o2 for ¢ = j and to o2 for 1 £ 7,
where ¢ is the number of quarters between i and j’s IPOs. For t < s/2, we estimate o from the relevant
subset of the estimated OLS residuals; for ¢ > 5/2, we set o? = 0.
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the first 4 and 12 post-IPO quarters, respectively. The average value of ROE; 4 — ROE;
is -2.68% per quarter (¢t = —11.2) and the average value of ROE; 2 — ROE; ¢ is -4.29% per
quarter (t = —16.2). On average, firm profitability clearly drops after the IPO, consistent

with the model and also with the earlier empirical studies.

Second, we test the model’s prediction that ROE drops more for firms with more volatile
ROE. Indeed, the slope coefficients on both VOL(0) and VOL(s+1) are negative and highly
statistically significant, with ¢-statistics exceeding 7.4 in absolute value at both horizons. The
relation is also economically significant: a one-standard-deviation cross-sectional increase in
VOL(0) is associated with a 1.74% per quarter larger four-quarter drop in ROE and a 5.01%
per quarter larger twelve-quarter drop in ROE (not tabulated). The corresponding numbers
for VOL(s + 1) are 1.48% and 1.88% per quarter, respectively.

Third, we test the prediction that ROE drops more for firms with smaller earnings re-
sponse measures. Indeed, we observe positive slope coefficients on ERC, and ERC5 in all
four specifications (two horizons, two ERCs), and three of the four coefficients are statisti-
cally significant. A one-standard-deviation decrease in ERC) is associated with a 0.69% per
quarter larger four-quarter drop in ROE and a 0.97% larger twelve-quarter drop in ROE.
The corresponding numbers for ERCs are 0.20% and 0.58%, respectively.

Fourth, since firms with smaller ERC, and ERC, should have either lower uncertainty
or higher volatility or both, we attempt to isolate the impact of uncertainty by including
controls for volatility. In these multiple regressions, the slope coefficients on volatility remain
negative and highly significant. The slope coefficients on ERC) and ERC, are positive in
all eight specifications (two horizons, two ERCs, two volatility measures), but only three of
these coefficients are statistically significant, and barely so. These results are consistent with

the model’s uncertainty prediction, but the evidence is not overwhelming.

The ERCs may contain substantial estimation error due to mismeasurement of investors’
earnings expectations and to non-earnings-related news. This error is likely to affect espe-
cially the coefficient estimates that do not have the predicted signs (i.e., ERC); < 0 and
ERC5 > 0); in fact, this error is the most likely reason why these signs are opposite to what
basic economics would predict. Therefore, we repeat the tests from Table 5 using FRC;
and FRC5 , the ERCs that exclude observations that do not have the predicted signs.

Table 6 is an equivalent of Table 5 with £RC, and ERC, replaced by ERCT and ERCY .
First, consider the simple regressions of ROE;, — ROE; 4 on either ERC{ or ERCy . The
results show that ROE drops more for firms with smaller ERCs, and the evidence is even

stronger than in Table 5: the slope cocfficients on ERCY and FRC5 are significantly positive
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in all four univariate specifications, with t-statistics ranging from 2.30 to 6.68. Second,
consider the same regressions but control for the volatility of ROE. The slope coefficients
on ERC} and ERC; are positive in all specifications, and five of the eight coefficients
are statistically significant. These results are stronger than in Table 5; for example, the t-
statistic for ERCj in the last specification increases from 1.97 in Table 5 to 4.77 in Table 6.17
This increase in significance suggests that the decrease in precision resulting from a smaller
number of observations is more than offset by the increase in precision resulting from using
the ERCs that contain less measurement error. These results support the model’s prediction
that the post-IPO drop in ROE should be larger for firms with less uncertainty.

We conduct additional robustness tests. First, it makes little difference whether we use
the median instead of the mean of analyst forecasts when estimating E [EFPSy], or whether
we require at least two forecasts to compute the mean. Second, changing the number of
post-IPO quarters over which FRC; and ERC, are computed leads to similar results. The
tradeoff is that as we use more quarters, the ERCs become less noisy but we also lose
more observations and we need to assume that observations several years after the TPO are
equally informative about uncertainty and volatility at the time of the IPO. Third, changing
the horizon over which we measure the post-IPO drop in ROE to two years or four years
does not change any of our conclusions. Fourth, we obtain very similar results when we free
up the intercept in the regression (38) used to estimate ERC», and also when we redefine
ERC, as the slope in the reverse regression of abnormal returns on earnings surprises. Fifth,
in the regression used to calculate ERC5, we include an additional regressor, the cumulative
stock return starting one day after IBES records the analyst forecasts and ending two trading
days before the earnings announcement. The idea is to soak up some of the news that comes
out before the earnings announcement but after analysts form their forecasts (about two
weeks earlier, on average). The resulting modification of ERC;, enters our regressions with
the same sign but slightly lower statistical significance than the original ERC,. However,
the modified ERC, has the predicted sign less often than the original ERCs, so including
the additional regressor seems to reduce rather than increase precision. Sixth, controlling
for firm-level sample estimates of the mean reversion coefficient ¢ leads to exactly the same

conclusions. Overall, our empirical evidence seems reasonably robust.

'"We obtain similar results when we winsorize the ERCs with unpredicted signs at zero instead of elimi-
nating them. The slope coefficients on the ERCs are significantly positive in all four univariate specifications,
and they are also positive in all eight specifications that control for the volatility of ROE, with four of the
eight coefficients being statistically significant.
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6. Conclusions

This paper develops a model of the optimal IPO decision, analyzes the model’s novel pre-
dictions, and tests these predictions empirically. In the model, two types of agents, well-
diversified investors and an under-diversified entrepreneur, both learn about the average
profitability of a private firm by observing realized profits. There is no asymmetric informa-
tion. The entrepreneur making the IPO decision faces a tradeoff between benefits of private
control and diversification benefits of going public. It is optimal for the entrepreneur to take
his firm public if the firm’s market value exceeds the firm’s private value. We show that an
IPO takes place if the agents learn that the firm’s average profitability is sufficiently high.
The model predicts that firm profitability should decline after the IPO, on average, and that
this decline should be larger for firms with more volatile profitability and firms with less
uncertain average profitability. We test these predictions empirically and find significant
support for them in the data. High volatility and high uncertainty tend to go together, but
we separate them by estimating the stock price reaction to earnings announcements, which

should be strong when uncertainty is high and when volatility is low.

In the model, IPO firms cannot return to private ownership, but the model’s logic seems
relevant for the going private decision (e.g., Zingales, 1995, Benninga et al, 2005, Bharath
and Dittmar, 2006). Reversing our arguments for going public, a firm is taken private if
the benefits of private control exceed the diversification benefits of public ownership, which
happens when the agents learn that average profitability is sufficiently low. Such an extension
of our model would predict that firms tend to experience declines in profitability before going
private and increases in profitability after going private. Consistent with the first prediction,
Halpern et al (1999) find that stock returns before leveraged buyouts are unusually low. We

leave this model extension as well as its empirical testing for future research.

There is no role for venture capitalists (VCs) in our simple model. It would be interesting
to add VCs to the model and analyze their effect on the IPO decision. Lerner (1994) is an
early empirical study on the effect of VCs on the IPO timing. A simpler way to extend
the model is to relax the assumption that the time of the IPO decision is given. This
extension can be solved numerically in a way analogous to solving for the optimal time to
exercise an American option. (Péstor and Veronesi (2005) follow this route in a related
framework in their analysis of IPO waves.) The key implications of the model are preserved
in that (more complex) framework. The entrepreneur chooses to go public immediately
after expected profitability exceeds a cutoff, which happens after unexpected increases in
profitability. Profitability is expected to decline after the IPO due to the same effects of

learning and mean reversion that we describe here. This extension also generates IPO waves
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among firms in industries that recently became more profitable, as well as industry-wide
post-wave declines in profitability. We do not pursue this extension formally because our

focus is on learning whose implications come through also in the simpler model.

Our model assumes that the entrepreneur sells the entire private firm in an IPO. It would
be interesting to extend the model to allow the entrepreneur to sell only a fraction of the
firm. Such a model might allow one to solve for the optimal fraction to be sold in an IPO,

and to relate this fraction to the firm’s characteristics and to its post-IPO performance.

Although our model is designed for IPOs, it has some relevance for seasoned equity
offerings (SEO) as well. If a shareholder owns a substantial fraction of a firm’s shares,
she faces a similar tradeoff as our entrepreneur: issuing equity makes the shareholder more
diversified while reducing her control over the firm. Following the logic of the model, the
shareholder may find it optimal to issue more equity after a sufficiently large improvement
in profitability and, as a result, profitability should subsequently fall for the same reasons
as in the model. Indeed, Loughran and Ritter (1997) find that firm profitability tends to
increase before an SEO and decline thereafter, exactly as the model would imply. It would be
interesting to test whether this pattern in profitability around SEOs is related to volatility,
uncertainty, and to the fraction of equity held by the firm’s largest shareholder.

Loughran and Ritter (1997) also argue that “The most salient feature concerning firms’
equity issuance behavior is that most firms issue equity after large stock price increases.”
For example, Asquith and Mullins (1986) and Loughran and Ritter (1995) report that firms
engaging in SEOs tend to exhibit high stock returns prior to the SEO. This empirical fact
is also consistent with our model. In the model, an issue of equity is induced by recent
unexpected increases in profitability, which should coincide with high stock returns. We
cannot test this prediction on IPOs since pre-IPO stock returns are obviously unavailable, but
the SEO evidence seems comforting. Also note that our model makes no unusual predictions
regarding the post-issue stock returns, which are actively debated in the literature.!® We
have nothing to add to this debate. In our model, expected stock returns are not anomalous;
they are determined by the covariances between returns and the stochastic discount factor.

We analyze operating performance rather than stock performance.

18For example, Ritter (1991) and Loughran and Ritter (1995) show that stock returns of firms that recently
went public are lower on average than returns of seasoned firms, while Brav and Gompers (1997) and Brav,
Géczy, and Gompers (2000) argue that most IPOs are small growth stocks and such stocks have had low
returns regardless of whether they recently went public. Degeorge and Zeckhauser (1993) find that after
they go public, reverse LBOs actually have slightly higher stock returns than comparison firms.
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Appendix.

Detailed Definitions of the Empirical Measures.

Profitability, ROE;;, equals [I;s + DTy] /BEis. The subscript s denotes the s-th fiscal
quarter after the fiscal quarter of firm i’'s IPO. The fiscal quarter containing the IPO is
quarter zero. [;; equals the income before extraordinary items available for common stock
(Compustat quarterly item 25) for firm 4 in quarter s. DT;; equals deferred taxes from
income account (Compustat quarterly item 35); we impute a zero value if this item is missing.
BE,;, is the book value of equity of firm 7 in quarter s. BE;, is calculated either from the
previous fiscal quarter, previous fiscal year, current fiscal quarter, or current fiscal year,
taken in that order depending on availability. Following Fama and French (1993), book
value of equity equals stockholders’ equity plus deferred taxes minus book value of preferred
stock. If any of these three items is missing, then book value of equity is treated as missing.
We treat negative or zero values of BE as missing. Stockholders’ equity equals either “total
stockholders’ equity” (quarterly item 60, annual item 216), “total common equity” (quarterly
item 59, annual item 60) + “carrying value of preferred stock” (quarterly item 55, annual
itemm 130), “total assets” (quarterly item 44, annual item 6) - “total liabilities” (quarterly
item 54, annual item 181), or missing, in that order depending on availability. Deferred taxes
equals “deferred tax and investment tax credit” (quarterly item 52, annual item 35), or if
that is missing, then zero. Annual book value of preferred stock equals either “redemption
value of preferred stock” (annual item 56), “liquidating value of preferred stock” (annual item
10), “carrying value of preferred stock” (annual 130), or zero, in that order depending on
availability. Quarterly book value of preferred stock equals “book value of preferred stock”
(quarterly item 55), or zero if item 55 is missing. We eliminate firm-quarter observations
where ROFE;;, is outside [-100%, +100%].

Abnormal stock return, AR, is the cumulative return of stock 7 in excess of stock 4’s in-
dustry, starting one day before the stock’s t-th post-IPO earnings announcement and ending
one day after the same announcement. Since the industry portfolios were constructed using
Compustat SIC codes, we link firms to industries using the most recent annual Compustat
SIC code (item 324), soonest future Compustat annual SIC code, most recent CRSP SIC
code (SICCD), or soonest future CRSP SIC code, in that order depending on availability.
Earnings announcement date is variable REPDATS from the IBES unadjusted actuals file.

Earnings per share, EPS;, is the quarterly EPS of firm 7 announced in its ¢-th post-1IPO
earnings announcement (variable VALUE in the IBES unadjusted actuals file). E[EPS;]
is the mean of all analyst forecasts of EPS; using IBES’s last pre-announcement set of fore-
casts for the given fiscal quarter (variable MEANEST in the IBES unadjusted summary file).
We eliminate observations for which the earnings announcement date is more than 60 days
after the most recent set of earnings forecasts (roughly 1% of observations are eliminated).

31



Theoretical‘ Results.

This appendix contains the formulas that we refer to in the text. The proofs of all propo-
sitions are contained in the Technical Appendix that is available on the authors’ websites.

Market value: Let 0, = (0r1,0-2) and 0, = (0,1,0,2). In equation (20), we have

Q) = s+ TEQ () -T2 @)= (1-e*) >0
_ ,—2¢s
Q2(5) = s—=Q1(s)>0; QB(S):S+LTZS—_2QI(S)'

Proposition 2: The utility from owning the firm from 7 to T is given by (22), where

70 (pt, 5., 52 S) — Qo()+1-1)Q1(8)pe+(1-7)Q2(s)pe+3 (1-7)7Q2(s)° 07 (41)

in which Q; (.) are given above and Q, (s) = —8s + (1 —7)° 02”;1’ Qs (s).

Proposition 3: An IPO takes place if and only if condition (25) is satisfied, where

- —(r—E VT~ 9075 T—1 —a—“aé T—71 10— T-7)%52
FT -5 0= (= (= £55) (T =)+ S Qo(T=7)- T2 Qa(T=1) ) + 1217 QalT ) (T - 1)en

Z(0rs s Griu— 73 T) = @@=+ Qs (umriT)pr +(1=7)Q2(w=riT)pr +5(1-1)"Qalu=7T)0?

Above,
1q_ l=y(, B 11,2 — ¥
o(T—1) = (14072 (r—{E +4102))) 5 i) g
1)
and
QO(U—T§T) = QO(U—T)_Q—O(T‘T)
QQu-—7T) = Qlu—7)— (T —-1)<0
@Q(U—T;T) = Qg(U-T)—Qg(T—T)(O
Qs(u-—7T) = Quu—7)"—Qx(T—7)* <0

IPO decision: An IPO takes place if and only if condition (26) holds, where

Z (22, 5,50t = 7, T) = Q@D (Qu(u=r Tz +(u=T)5r )+ 317" Qs(u=rT)o7

Proposition 4: The expected drop in profitability is given in equation (33), where

p(z:) — py —a(t,7;6%) (z, — e g,
k(l‘TaT;tuzhﬁt)&f) :_( : - ( ) (42)

@2 =53 (1-b(t,7:87)
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—(r—t) ,  1—e¥lit 7, 2 2p(r—t)~2 =2
Uy = € Ty, g, = —2¢—— (Up’l + O'p’2> + (e o; — O’T>
and a(t,7;52) and b (t, 7;57) are given by

&2 (-r-t)a.2

—e”
tT 2) — T
—g20(7—1) - _
( 1e22¢¢ t ( 2) 20(r-1)52 — 52)

b(tT 2) = et g

Ny R

Proposition 5: The value function at time 0 is given in equation (28), where

B;™?
VOO (By,0) = 10_7 x {alﬂ_/o z° (pg,pg G2 )du

+€_6‘r [g (T - T) eGO(T,TH.Gl(T‘T)$0+G2(T’T)ED Hy (I07 ﬁ()a 5—87 7, T)

T _ ~
+/ al=7Co(nu+Gi(TwWzo+Ga (T u)po frn (zo,ﬁo, Ge, T, u) du

+T’eG0(T TI)+G1 (7, T)z0+G2(T, T)pOHn (IO, Do, 0_07 T T)}}

where

(43)

Hy (Io,ﬁo,&g,’i', u) = / Ga(ru)zr (1 -N (kg (zT,'r, u; 0, Io,ﬁo,a'g))) 0] (z,;,ux( ), 02 (1, T)) dz

n -~ ~2
H (IOap07UO7T7u)

/eGs(TaU)TTN (k2 (-T-r; T, U; O’ To, ﬁO: 5’3)) o (-T-r; M (I) 705 (tv T)) d‘TT

ko, (IT,T u; xo,pmaO) = k'(l‘.,—,’i' 0, xo,po,ao) (1 =7)az(r, u)\/ 2—-02) (1 —b(0,7;5%) )

and Gi(7,u), 1= 0,..,3, Go(7,u), and as(7,u) are given in the Technical Appendix.
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Panel A. Realized and expected profitability, Py = 7%
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Panel B. Realized and expected profitability, Py = 0
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Figure 1. Model-Implied Expected and Realized Profitability Around an IPO.
This figure plots the average paths of realized profitability (p;; solid line) and expected
average profitability (p;; dashed line), in percent per year, where the paths are averaged
across 10,000 simulations of our model in which an IPO takes place at time 7 = 5. Given
the large number of simulations, these average paths represent expected patterns in p; and
p: conditional on an IPQO. In Panel A, the initial profitability po = po = 7%; in Panel B,
po = 0. The remaining model parameters are from Table 1.
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Panel A. Realized profitability paths, py=7%
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Panel B. Realized profitability paths, p,=0
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Figure 2. Model-Implied Realized Profitability Around an IPO. This figure plots
the average paths of realized profitability, p;, in percent per year, where the average is
computed across 10,000 simulations of our model in which an IPO takes place at time 7 = 5.
Given the large number of simulations, these average paths represent expected patterns in
py conditional on an IPO. In Panel A, the initial profitability po = po = 7%; in Panel B,
po = 0. The solid line corresponds to the baseline case, in which the model parameters are
from Table 1. The other lines correspond to one-parameter deviations from Table 1: private
benefits are increased to o = 0.11 (dashed-dot line), uncertainty is reduced to oy = 0.04
(dotted line), and volatility of profitability is increased to ¢,3 = 0,2 = 0.065 (dashed line).
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Figure 3. Post-IPO Changes in Profitability. This figure plots the post-IPO changes
in firm profitability, measured as return on equity (ROE), for our sample of 7,183 IPOs in
the U.S. from 1975-2004. Time 0 is the quarter of the IPO. ROE, ; is firm 4’s profitability
s quarters after its IPO, in percent per quarter. The top panel plots the equal-weighted
average of ROE;; — ROE;  across all firms for which both ROE,; and ROFE;, can be
computed (solid line), as well as the 95% confidence interval for the mean (dashed lines).
The middle panel plots the median value of ROE; s — ROE, o (solid line), as well as the 25th
and 75th percentiles (dashed lines). The bottom panel plots the equal-weighted average of
ROE; ; — ROE, across IPOs in three sub-samples: 19751984, 1985-1994, and 1995 2004.
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Figure 4. Post-IPO Changes in Profitability: Volatility vs. Uncertainty. We split
our sample of 7,183 IPOs in 1975-2004 into high-volatility IPOs and low-volatility IPOs, and
also into high- ERC) IPOs and low-ERC, IPOs. The left-hand panels split the sample using
the median of VOL(0), 5.28% per quarter. The right-hand panels split the sample using
the median of ERCY, 2.19. ERC measures firm ¢’s average stock price reaction to earnings
surprises; ROE; s is firm 4’s profitability s quarters after its IPO, in percent per quarter;
and VOL(0) is the standard deviation of ROE;, for s = 0, ...,19 quarters. Time 0 is the
quarter of the IPO. Panels A and B plot the means of ROE; ; — ROE; across the firms in
the respective sub-samples split by volatility (Panel A) and FRC) (Panel B). Panel C plots
the low volatility sub-sample’s mean ROE; ; — ROF; o minus the high volatility sub-sample’s
mean ROE; ; — ROE, . Panel D plots the high ERC) sub-sample’s mean ROE; s — ROE;
minus the low ERC) sub-sample’s mean ROE; ; — ROE, o. The dashed lines denote the 95%

confidence interval for this difference in differences.
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Table 1
Parameter Values used in Simulations

This table contains the baseline parameter values used in simulations from the model. T is the time until
the patent expiration, 7 is the time until the IPO decision, r is the risk-free rate, o, determines the volatility
of the stochastic discount factor, o, is systematic volatility of profitability, 0,2 is idiosyncratic volatility
of profitability, ¢ is the mean reversion coefficient for profitability, pp is the prior mean of 3, & is the prior
standard deviation of p, a captures the entrepreneur’s consumption due to private control, v denotes risk
aversion, 7 determines the relative importance of terminal wealth in the entrepreneur’s utility function, and

(3 is the entrepreneur’s subjective discount rate. All values are expressed in annual terms.

T 7 7 Or  Opa Op2 ¢ po 0o o v m B
15 5 0.03 0.60 0.0584 0.0596 0.3968 0.07 0.05 0.10 2 1 0.03
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Table 2
The Average Expected Post-IPO Drop in Profitability (v = 5)

Panel A shows the average expected post-IPO drop in profitability, computed at time 0 conditional on an
IPO at time 7 = 5. Panel B shows the average volatility of the firm’s stock returns, and Panel C reports
the average expected excess return on the firm’s stock. For any given combination of prior uncertainty, &g,
and the volatility of profitability, o, = o, 2, all three averages are computed across all admissible values
of benefits of private control, a, and the prior mean, pyp. The admissible values of a and py are subsets of
the intervals [5%, 15%) and [-20%, 40%), respectively, that include only the sets of parameters for which the
condition (29) is satisfied. The initial profitability is pp = 0 and all remaining parameters are in Table 1.

Op1 = 0p2 (% per year)

1 2 3 4 ) 6 7 8 9 10

Panel A: Average Expected Drop in Profitability (% per year).

028 064 278 482 626 797 1044 16.20 1746 21.78
-0.01 187 3.89 487 683 802 1250 16.77 19.77 22.02
-022 113 358 6.78 10.88 11.53 15.92 19.29 22.73 23.49
-0.55 113 344 510 845 10.58 1524 16.37 21.68 20.55
-0.78 030 215 334 597 894 1219 1519 19.05 21.25
-0.12 117 278 461 712 9.67 13.86 14.29 18.94
- -0.63 052 214 413 644 K843 1057 1223 13.34
- -0.92 011 170 389 518 717 9.15 11.99 10.74
- - -0.24 112 3.00 537 8539 9.29 895 10.42
- - - - 227 412 6.76 - - -

(% p.a.)
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Panel B: Average Stock Return Volatility (% per year).

3.50 6.99 1049 13.99 17.48 2098 2448 2797 31.47 3497
483 792 11.16 14.50 1790 21.33 24.78 2824 31.70 35.18
590 9.65 12.75 15.85 19.04 2231 2564 29.00 32.39 35.79
6.30 10.97 14.48 17.59 20.66 23.77 26.95 30.19 33.47 36.78
6.48 11.79 15.89 19.30 22.43 2550 28.58 31.70 34.87 38.09
12.29 16.94 20.77 24.13 2727 30.34 33.40 36.50 39.62
- 1261 17.69 21.95 25.62 2895 32.10 35.18 3824 41.32
- 12.81 18.22 22.87 26.88 30.47 33.78 36.94 40.02 43.09
- - 18.62 23.58 27.93 31.79 3531 38.60 41.77 44.86
- - - - 28.78 32.92 36.67 - - -

(% p.a.)
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Panel C: Average Expected Excess Stock Return (% per year).
Any 79 1.48 297 445 593 742 890 10.38 11.87 13.35 14.84
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Table 3
The Average Expected Post-IPO Drop in Profitability (7 = 7)

Panel A shows the average expected post-IPO drop in profitability, computed at time 0 conditional on an
IPO at time 7 = 7. Panel B shows the average volatility of the firm’s stock returns, and Panel C reports
the average expected excess return on the firm’s stock. For any given combination of prior uncertainty, 7y,
and the volatility of profitability, 0,1 = 0,2, all three averages are computed across all admissible values
of benefits of private control, ¢, and the prior mean, pg. The admissible values of o and py are subsets of
the intervals [5%, 15%] and [~20%, 40%)], respectively, that include only the sets of parameters for which the
condition (29) is satisfied. The initial profitability is po = 0 and all remaining parameters are in Table 1.

op1 = 0,2 (% per year)

1 2 3 4 9 6 7 8 9 10

Panel A: Average Expected Drop in Profitability (% per year).

0 009 114 294 515 687 924 1078 13.25 13.69 12.92
1 -0.15 062 234 461 639 872 1042 12.82 14.77 12.78
2 -0.01 142 257 39 601 739 926 11.74 13.81 1340
3 -0.14 08 203 417 483 632 916 994 13.59 1227
o 4 -0.22 046 1.73 227 404 591 803 9.16 1287 14.71
5 -028 030 113 227 357 525 695 1005 10.37 14.09
(%o pa) 6 - 0.00 080 195 361 533 6.82 830 951 10.38
7 - -010 063 187 360 476 7.04 795 1029 9.04
8 - - 0.52 157 312 509 793 861 847 10.50

9 - - - - 2.70 420 6.57 - - -

10 - - - - - - - - - -

Panel B: Average Stock Return Volatility (% per year).

0 342 6.83 10.25 13.66 17.08 20.49 23.91 2732 30.74 34.15
1 423 747 10.72 14.03 17.38 20.75 24.12 2751 30.91 34.31
2 472 845 11.73 14.94 1817 21.44 24.74 28.06 31.40 34.76
3 483 9.09 12.68 15.99 19.20 2241 25.64 28.89 32.16 35.46
4 495 944 13.37 16.91 20.23 23.46 26.67 29.88 33.10 36.34
o 5 498 9.64 13.84 17.63 21.13 24.47 27.72 30.93 34.14 37.35
6 - 9.76 14.16 18.17 21.88 2536 28.71 31.97 35.19 3840
(% pa) 7 - 9.84 14.37 18.57 2247 26.12 29.59 32.94 36.22 39.45
8 - - 14.53 18.87 2293 26.74 30.35 33.81 37.17 40.46

9 - - - - 23.30 27.26 31.00 - - -

10 - - - - - - - - - -

Panel C: Average Expected Excess Stock Return (% per year).

Any 69 145 290 435 580 7.24 869 10.14 11.59 13.04 14.49
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Table‘ 4
Summary Statistics for the ITIPO Sample

Panel A contains summary statistics (means, standard deviations, percentiles) for the 7,183 firms in our
sample of IPOs from 1975-2004. N is the number of firms for which the given variable can be calculated.
t-stat is the ¢-statistic testing the hypothesis that the mean of the given variable is equal to zero. ROE;  is
the return on equity of firm ¢ computed s quarters after the firm’s IPO, in percent per quarter. VOL(sg)
is the standard deviation of ROE; ; for s = sg,...,s0 + 19. ERC, is the average of the first 12 post-IPO
stock price reactions to earnings surprises. ERC] is equal to ERC; when ERC; > 0 and missing otherwise.
ERC} is the negative of the regression slope of earnings surprises on abnormal stock returns using firm 7’s
first 20 post-IPO quarters of earnings surprises. ERC; is equal to ERC; when FRCy < 0 and missing

otherwise. Panel B shows pairwise correlations computed across firms.

Panel A. Summary Statistics.

Percentiles

Variable N Mean  Std. dev. {-stat  25th 50th 75th

ROE;y 5,795 -0.79 12.57 -4.8 -3.81 1.84 4.62

ROE; 12 — ROE; 3,964 -4.29 15.56 -174  -6.85  -1.51 1.48
VOL(0) 4,546 8.03 7.45 72.7 2.52 5.28 11.11

VOL(13) 2,606 7.65 7.74 50.5 2.30 4.61 10.35

ERCY 2,773 3.13 6.86 24.1 -1.06 2.19 6.79
ERC, 2,588 -0.035 0.067 -26.7  -0.064 -0.026 -0.002

ERCY 1,855 6.46 5.59 49.8 2.16 5.17 9.00

ERCS 2,007 -0.056 0.056 -44.7 -0.078 -0.040 -0.018
Panel B. Cross-Sectional Correlations.

ROE; 15
—ROE,, VOL(0) VOL(13) ERC, ERC, ERC} ERCy

ROE;1; — ROE;;  1.00

VOL(0)  -0.33 1.00

VOL(13)  -0.15 0.65 1.00

ERC;  0.07 -0.16 0.11 1.00

ERC,  0.04 0.14 0.06  -0.05 100

ERC}  0.08 0.25 014  1.00 014  1.00
ERC;  0.16 -0.31 018 016 100 030  1.00
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This table reports OLS estimates of § from the model ROE; ; —

Table 5
Cross-Sectional Regressions

ROE; = pX; + ¢;. The sample contains

7,183 IPO firms from 1975-2004 less any firms for which at least one variable is missing, for a total of N

firms. ROE; ; is the return on equity of firm 7 computed s quarters after the firm’s IPQ, in percent per

quarter. X; contains combinations of the following variables: a constant, VOL(sg) (the standard deviation

of ROE; ¢ for 5 = s, ..

.+ S0+ 19), ERC) (the average of firm 4’s first 12 post-IPO stock price reactions to

earnings surprises), and ERC» (minus the regression slope of firm ¢’s earnings surprises on firm 7’s abnormal

stock returns around earnings announcements). The t-statistics, shown in parentheses, are computed by

clustering the error terms in calendar time.

Panel A. One-Year Horizon. (Regressand: ROE; 4 — ROE; )

Constant -2.68 0.48 0.35 -1.33 -0.44 0.38 0.54 0.51 0.58
(-11.2)  (1.65) (1.31) (4.08) (-1.49) (0.97) (1.52) (1.34) (1.74)
VOL(0) -0.238 -0.186 -0.163
(-10.8) (-5.93)  (-5.00)
VOL(5) -0.198 -0.177  -0.123
(-9.04) (-5.64) (-3.89)
ERC, 0.100 0.063 0.028
(3.35) (2.08) (0.88)
ERC, 3.05 1.30 6.58
(1.04) (0.44) (2.10)
R? 0.000 0.028 0.024 0.004 0.000 0.021 0.012 0.019 0.011
N 5340 4,124 3353 2526 2373 2211 2301 1816 1978
Panel B. Three-Year Horizon. (Regressand: ROE,; 12 — ROE, ()
Constant -4.29 1.20 -0.70 -4.32 -2.76 1.71 1.20 -0.99 -0.41
(-16.2) (3.86) (-2.01) (-9.66) (-7.36) (2.97) (2.63) (-2.09) (-0.83)
VOL(0) -0.708 -0.820  -0.659
(-21.8) (-17.8) (-14.8)
VOL(13) -0.248 -0.268 -0.230
(-7.48) (-6.11) (-5.31)
ERC, 0.144 0.020 0.060
(3.05) (0.46) (1.32)
ERC, 8.71 1.57 8.67
(2.04) (0.38) (1.97)
R?>  0.000 0.108 0.024 0.004 0.002 0.140 0.092 0.033 0.024
N 3964 3940 2312 2121 2239 2118 2238 1224 1,379
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Cross-Sectional Regressions, Excluding ERCs with Unpredicted Signs

Tablel 6

This table reports OLS estimates of # from the model ROE; s — ROE; o = §5X; + ¢;. The sample contains
7,183 IPO firms from 1975-2004 less any firms for which at least one variable is missing, for a total of N

firms. ROE; , is the return on equity of firm ¢ computed s quarters after the firm’s IPO, in percent per

quarter. X; contains combinations of the following variables: a constant, VOL(sg) (the standard deviation
of ROE, , for s = sg,.

earnings surprises, excluding negative values), and ERC, (minus the regression slope of firm i’s earnings

.., 80+ 19), ERC; (the average of firm i's first 12 post-IPO stock price reactions to

surprises on firm ¢’s abnormal stock returns around earnings announcements, excluding positive values). The

‘t-statistics, shown in parentheses, are computed by clustering the error terms in calendar time.

Panel A. One-Year Horizon. (Regressand: ROE; s — ROE, ;)

Constant -2.68 0.48 0.35 -1.76 -0.07 -0.55 0.68 -0.43 0.66
(-11.2) (1.65) (1.31) (-4.87) (-0.18) (-1.08) (1.62) (-0.86) (1.65)
VOL(0) -0.238 0.002  -0.167
(-10.8) (-2.46) (-4.23)
VOL(5) -0.198 0.118  -0.098
(-9.04) (-3.26) (-2.64)
ERCY 0.164 0.111 0.101
(3.87) (2.51) (2.24)
ERCY 9.09 3.97 11.34
(2.30) (0.93) (2.69)
R?  0.000 0.028 0.024 0.009 0.003 0.011 0.014 0.016 0.013
N 5340 4124 3353 1,692 1847 1484 1789 1,230 1,554
Panel B. Three-Year Horizon. (Regressand: ROE; 15 — ROE;,)
Constant  -4.29 1.20 -0.70 -4.60 -0.83 1.26 1.51 -0.86 0.19
(-16.2) (3.86) (-2.01) (-8.51) (-1.78) {1.58) (3.21) (-1.54) (0.38)
VOL(0) -0.708 -0.688 -0.545
(-21.8) (-12.4) (-10.6)
VOL(13) -0.248 -0.230  -0.157
(-7.48) (-5.01)  (-3.41)
ERClJr 0.203 0.001 0.045
(3.08) (0.01) (0.78)
ERCY 36.48 18.55 25.52
(6.68) (3.34) (4.77)
R?  0.000 0.108 0.024 0.007  0.025 0.106 0.083 0.031 0.036
N 3,964 3,940 2,312 1,425 1,747 1,424 1,747 832 1,094
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Market timing in a corporate finance context has received considerable attention in recent
years.! On the one hand, studies of initial public offerings (IPOs) (e.g. Ritter (1991)), seasoned
equity offerings (SEOs) (e.g. Marsh (1982)), equity repurchases (Ikenberry, Lakonishok, and
Vermaelen (1995)) and equity-financed acquisitions (Shleifer and Vishny (2003)) suggest that
it is generally possible to sell equity when it is expensive and refrain from issuing or actively
buying back equity when it is cheap. More recently, an influential paper by Baker and Wurgler
(2002) suggests that the capital structure of firms is the result of repeated successful attempts
at market timing. Generally, a significant number of empirical studies is consistent with the

view that equity market timing is an essential part of firms’ financial policies.

On the other hand, researchers have remained sceptical about whether managers are system-
atically successful in selling overvalued equity to less informed investors, using superior insider
information. Several studies show that evidence consistent with successful market timing can
be explained in the absence of irrational investors (Hennessy and Whited (2005)) or even in the

absence of managers possessing any insider information (Schultz (2003), Jenter (2005)).

This paper uses a comprehensive sample of 5,300 SEOs and 2,400 [POs by U.S. firms and
data from January 1970 to December 2005 to address two apparent links between market timing,
capital structure and firm performance. First, have been argued to successfully time equity issues
to coincide with periods of overvaluation. Equity issues therefore would appear to be driven by
mispricing. The apparent negative abnormal long-term performance of issuing firms has been
interpreted as evidence in support of this view (e.g. Ritter (1991}, Loughran and Ritter (1995)).
Under this view firms time their equity offerings to market conditions, which are consequently
reflected in post-offering capital structures (e.g. Pagano, Panetta, and Zingales (1998)). Second,
market timing has been argued to have highly persistent effects on capital structure (Baker and
Waurgler (2002)). If this is the case, firms do not undo changes caused by market timing and
consequently have loose leverage targets. Market timing under this view is a better explanation

of firms’ capital structure policy than traditional theories of capital structure.

The goal of this paper is to construct a cleaner test of market timing and its relation to
capital structure and firm performance than has previously been possible. To do so the paper
directly addresses the two main questions which are at the heart of the market timing hypothesis.
First, does market timing determine equity issues and is this driven by the mispricing of equity?

Second, does market tirning have an iinpact on capital structure and are these effects persistent?

To answer the first question the paper analyzes whether the characteristics of public equity
issues are consistent with market timing motives and inconsistent with alternative motives for
raising equity, such as anticipated investment. It uses proxy variables for ex-ante opportunities
of individual firms to time the market and links them to the issuing policy of a firm. Assuming
that ex ante all firms attempt to time the market, we should observe stronger market timing
for the ex ante likely market timers and less market timing for the unlikely market timers.

Ex ante timing opportunities are measured by financial constraints, valuation uncertainty, the

1 The following section provides a short summary of previous theoretical and empirical work. Recent literature
reviews are contained in Jenter (2005) and Alti (2006).



informational content of stock prices and stock price momentum. The measures are described
in detail in the next section. The paper then verifies the mispricing argument of equity issuance
by analyzing long-term returns of issuing firms. Previous research has interpreted abnormal
performance of equity issuers as evidence of mispricing at the time of the offering. I verify
whether equity issues are mispriced and whether there is empirical support for the view that

managers successfully sell overvalued equity or if there is in fact no such evidence.

To answer the second question the paper analyzes capital structure changes in the wake of
the public equity issues. One would expect market timing to have at least a short-term impact
on capital structure. The more important matter however is whether these cffects are persistent
or whether firms actively unwind leverage changes caused by equity issuances. Persistent timing
effects are difficult to reconcile with traditional determinants of capital structure. Active rebal-
ancing of leverage on the other hand would imply that firms take advantage of current market

conditions but in the long term do not have loose leverage targets.

In the first set of results I find that in the short run, equity issuances are motivated both by
taking advantage of favourable market conditions and financing of investment opportunities. In
the cross-section both IPO and SEO firms take advantage of high valuations caused by increases
in equity prices and issue more equity than their long-term capital structure dictates. This is
confirmed by firms with higher valuation uncertainty and larger financial slack issuing more
equity. The evidence is consistent with the view that firms with the opportunity to time public
equity issues to market conditions in fact do so. IPO and SEO firms appear not to be financially
constrained prior to the offering. The consequent use of funds however shows that equity issues
do fund investment. SEO firms, and to a lesser degree IPO firms, issue equity in anticipation of
future imbalances caused by increased investment. While for both firm types issued capital adds
to cash balances and to equity repurchases, there is also a strong increase in capital expenditure

and acquisitions.

The second set of results shows that SEQ and IPO firms however do not exhibit negative
abnormal performance following their equity issuances. Factor regression approaches calcu-
lated in calendar-time are used to detect abnormal performance within the CAPM, Fama and
French three-factor and four-factor models. While IPO firms exhibit neutral or even positive
performance and SEQO firms exhibit negative abnormal performance in event time, abnormal
performance disappears in calendar time. The lack of negative abnormal performance is in-
consistent with the hypothesis that firms initially sell overvalued equity. This result not only
holds for the cross-section of firms but also holds for subsamnples defined by their relative market
timing opportunities. For example, hot-market issuers and firms that have experienced strong
price run-ups prior to the issue exhibit no abnormal risk-adjusted performance over a five-year
period following the offering. Generally, neither likely nor unlikely market-timing issuer sub-
samples exhibit abnormal performance nor are there performance spreads between subsamples.

The results hold independently of how subsamples are formed.

Finally, the third set of results shows that changes in capital structure are not persistent

effects. In the fiscal year following the offering a reversal of changes in leverage sets in for SEQ



and IPO firms. As a result, the explanatory power of market timing opportunity variables with
regard to capital structure declines rapidly. The coefficients that initially explain individual
offering characteristics, capital structure changes and post-issue capital structure become in-
significant within two years of the offering for IPO firms and within three years for SEQ firms.
The reversal in capital structure comes through debt issues. The previously large extent of
equity issuance disappears almost completely in relative terms. The previously active issuers of
equity instead become issuers of debt. After two years this active releveraging renders the initial

impact of market timing insignificant in almost all cases for both SEQ and IPO firms.

In summary, I find that firms with the opportunity to issue equity under favorable mar-
ket conditions do so and issue equity to fund investment. Equity issuance does not lead to
underperformance of firms suggesting that equity is not mispriced. Moreover even perceived
market-timing firms show no different performance from non market-timing firms. Further,
immediately following the offerings firms actively undo the changes in leverage caused by the
equity inflow. The results therefore also do not support the view that the capital structure of

firms is determined by past attempts to time the market.

Two studies are closely related to this paper. Baker and Wurgler (2002) show that a historic
weighted average of the market-to-book ratio explains capital structure changes over long time
periods, implying a strong effect of market timing on capital structure that is very persistent.
While I replicate the results of that study, in this study I do not rely on the market-to-book
ratio as a measure of relative pricing but instead directly measure mispricing through stock price
performance. 1 also develop proxy variables to determine the ex ante likelihood of a firm being
able to time the market. Alti (2006) uses IPO firms to analyze whether market timing can be
attributed to whether the firm goes public in a hot or cold issue market to verify the results of
Baker and Wurgler (2002). If issuers regard hot markets as windows of opportunity they should
react by issuing more equity than they would in a cold market. The paper finds support for this
hypothesis. It shows however that the initial impact on leverage is consequently balanced away
by hot-market IPO firms. Although I do not specifically focus on hot versus cold markets in this
paper, I show that a similar hot-market effect exists for both IPOs and SEOs, which however is

not particularly robust once ex ante market timing opportunities are controlled for.

The paper is also related to Ovtchinnikov (2003), Hovakimian (2004), Mayer and Sussman
(2004) Leary and Roberts (2005) and Flannery and Rangan (2006). Ovtchinnikov (2003) ana-
lyzes whether aggregate market timing opportunities explain the tradeoff between issuing short
and long term debt and equity in SEOs but finds no supporting evidence. Hovakimian (2004)
analyzes target capital structures of firms raising external financing and shows that equity is-
sues as opposed to debt issues do not undo accumulated deviations from leverage targets, as
issuing firms are underleveraged rather than overleveraged prior to the issue. This is consistent
for example with my results of low leverage of SEQ and IPO growth firms and financially un-
constrained firms issuing more equity. Unlike this study, the paper does not address ex ante
timing opportunities and stock price performance. Mayer and Sussman (2004) study how firms

finauce large investment projects, which due to their size are likely to require external financing.



While their paper does not analyze market timing behavior, their results are consistent with
this paper. They show that firms do not exhaust internal resources before turning to external
financing, that small firms have a preference for equity financing relative to large firms and that,

long-term leverage reverts to previous levels after outside financing causes deviations.

Finally, Leary and Roberts (2005) and Flannery and Rangan (2006) analyze partial ad-
justment of capital structure with regard to target capital structure using the COMPUSTAT
cross-section of firms. The papers find that firms revert to target capital structure over time,
and that market timing is only a temporary or secondary effect. Both studies however rely on
the Baker and Wurgler (2002) historic weighted-average of market-to-book to measure market

timing and do not address whether the measure is related to actual mispricing.

The remainder of the paper is structured as follows. The following section outlines the
testable propositions. Section 2 provides summary statistics for the sample and describes the
methodology. Section 3 analyzes the characteristics of equity issuances, their impact on capital
structure and future financing, and long-term firm performance. Section 4 discusses the results,

while Section 5 concludes.

1 Market timing of equity issues

Generally, market timing means predicting general market price movements (Fama (1972)). In
a corporate finance coutext market timing is "the practice of issuing shares at high prices and
repurchasing at low prices to exploit temporary fluctuations in the costs of equity relative to
other forms of capital” (Baker and Wurgler (2002)). A substantial body of previous research
suggests that it is generally possible to sell equity when it is expensive and refrain from issuing
or actively buy back equity when it is cheap. With regard to equity issuances, firms seem
to issue equity when they are overvalued. For example, evidence for IPOs and SEOs shows
that equity issuance is concentrated in times of high valuations.? Similarly, firms repurchase
equity when they are potentially undervalued (Ikenberry, Lakonishok, and Vermaelen (1995)).
Further, high valuation firms use equity as inflated acquisition currency (Shleifer and Vishny
(2003)). Finally, Graham and Harvey (2001) report that CFOs seem to place considerable weight
on market timing corporate financing decisions. In their survey of 392 U.S. and Canadian CFOs,
67 percent of CFQs state that “the amount by which our stock is undervalued or overvalued
is an important or very important consideration in issuing equity”. A common theme of many
studies is that "managers tend to view high valuation firms as overvalued and low valuation firms
as undervalued. Consequently they try to take advantage of [perceived] misvaluations through

their capital structure and investment decisions” (Jenter (2005)).

However objections Liave been made to these findings. Previous methodological approaches

may be biased towards finding evidence of market timing. For example, long-run underperfor-

2Evidence on IPOs is provided, among other, by Ritter (1991), Lerner {1994), Loughran, Ritter, and Rydqvist
(1994), Loughran and Ritter (1995) and Pagano, Panetta, and Zingales (1998). Evidence on SEOs is provide
for example by Taggart (1977), Marsh (1982), Jung, Kim, and Stulz (1996), Loughran and Ritter (1997) and
Hovakimian, Opler, and Titman (2001).



mance of equity issuing firms is the result of insufficient control for risk factors (Eckbo, Masulis,
and Norli (2000)), bad-model bias (Fama (1998)) and firin-size effects (Brav, Geczy, and Gom-
pers {(2000), Gompers (2003)). More importantly however, several studies show that evidence
consistent with successful market timing, particulary historical patterns of market-to-book ratios
and long-term abnormal returns, can be explained even in the absence of irrational investors or
managers timing the market using insider information. Jenter (2005) provides evidence of both
corporate financing decisions taken by managers and their own trading behavior. While he finds
that managers in high market-to-book firms sell more shares than those in low market-to-book
firms and vice versa, the evidence also shows that these trading strategies yield no abnormal
performance. This suggests that managers are not using inside information in their decisions
but rather issue equity on behalf of the firm and sell their own shares when price variables such
as market-to-book are high. This finding is closely related to the phenomenon of pseudo market
timing in Schultz (2003). He shows that long-run underperformance of IPOs can arise out of
purely mechanistic managerial behavior. As long as rising share prices result in larger number
of IPOs, negative abnormal performance will be observed ex post in event time. This is because
firms are more likely to sell equity when they can receive a high price for it. The effect does not
rely on managers having superior information or in fact any notion of whether their company is
over- or undervalued.® Finally, Hennessy and Whited (2005) show that even in the absence of
market timing opportunities, market-to-book ratios may influence firm leverage ex post through
tax considerations. They therefore argue that the results of Baker and Wurgler (2002) do not

necessarily provide evidence of market timing attempts.

One way of addressing the market timing identification problem is to ask the following
question: Is the market timing potential that firms have related to the eventual outcomes? If
equity issuances are in fact tined to the market we would expect those firins that have large
potential for timing also to have a higher probability of success. 1 use several measures of
a firm’s scope for market timing to identify likely and unlikely market timing firms ex ante.
These measures, which I describe in more detail in the following section, are whether a firm is
financially constrained, how much of the value of the firm consists of strongly subjective future
growth opportunities, how much private information is incorporated in the stock price of the

firm and whether the firm can profit from recent stock price increases.

On the other hand, equity issuance and capital structure decistons could be driven by different
motives as well. While one would possibly expect market timing to contribute to capital structure
policy in the short-term, the real test is the persistence of these effects. Baker and Wurgler (2002)
argue that market timing effects on capital structure are highly persistent. According to their
findings, which I replicate, capital structure in year t is explained by market timing attempts
dating back to as far as year ¢t — 10. Their finding is incousistent with both the pecking order
theory and the (static or dynamic) trade-off theory, the two main alternative explanations for

capital structure.

3In Schultz (2003), IPOs cluster around market peaks ex post. This in turn mechanically leads to significantly
negative aftermarket performance. This however requires the implicit assumption of stationarity of the IPO
process. Viswanathan and Wei (2005) and Dahlquist and de Jong (2004) address this issue and show that if the
number of IPOs is stationary, pseudo market timing is a small-sample problem ouly.



2 Data and methodology

2.1 Sample construction and characteristics

The initial sample contains all COMPUSTAT firms, that issued equity between 1 January 1970
and 31 December 2002. I consider both IPOs and SEOs. Regarding IPOs, 1 identify true IPOs
from the Securities Data Company (SDC) Platinum database. This sample of IPOs excludes all
secondary offerings, unit offers, closed-end funds, financial institutions (SIC codes 6000-6999),
ADRs, limited partnerships and offerings with an offer price below USD 5. SDC data are
manually corrected for the data errors identified by Jay Ritter.? Further, I exclude firms if
COMPUSTAT data is not available in the year prior to the IPO. Also, return data must be
available on CRSP within 18 months after the IPO.

Regarding SEOs, I select only true secondary offerings from SDC, again excluding unit offers,
closed-end funds, ADRs, limited partnerships and penny stocks. Complete COMPUSTAT data
must be available both in the year before the offering and in the year of the offering. CRSP
data must be available during the month of the offering.

Additionally, in both samples I drop firms with total assets smaller than 10 million US$ (in
2004 dollars). Firms are not required to have complete data for all used variables available on
COMPUSTAT every year. A number of IPOs meet all of the above criteria and are classified as
original IPOs on SDC but have CRSP data available prior to the IPO. Since these firms are not
true IPOs they are dropped. Firms from the IPO sample can enter the SEO sample if they are
contained in the SDC database with seasoned offerings. IPOs in this case can enter the SEO
sample from five calendar years after the IPO onwards, but not before. All firms are included
in the sample until the year they exit COMPUSTAT. COMPUSTAT and CRSP data end in
December 2005. While IPOs by definition can only be observed once per firm, many firms in the
sample are multiple issuers of seasoned equity. 2,193 (67.9%) firms perform a single seasoned
equity offering; 631 (19.5%) firms perform two issues; 198 (6.13%) firms issue three times, 82
(2.5%) firms issue four times, 36 (1.1%) firms issue five times and 90 (2.8%) firins issue six times
or more.® Over time, SEOs shift from mostly NYSE firms during the 1970s to a high fraction
of NASDAQ finns from the 1980s onwards.

Firm-year observation outliers are dropped according to certain restrictions as described
below. Variable definitions mostly follow Baker and Wurgler (2002). Book equity E is defined
as total assets A (COMPUSTAT item 6) minus total liabilities (item 181) and preferred stock
(item 10) plus deferred taxes (item 35) and convertible debt (item 79). If preferred stock is
missing it is replaced with the redemption value of preferred stock (item 56). Book debt D is

*Documentatjon of errors in the SDC database and corrections are available on Jay Ritter’'s website at
http://bear.cba.ufl.edu/ritter /SDC%20corrections.pdf.

SSDC Platinum'’s coverage appears to be very similar both in width of coverage, i.e. the number of issuers
covered, and the depth of coverage, i.e. the number of issues covered per issuer, as compared to the Investment
Dealer’s Digest of Corporate Financing. Brav, Geczy, and Gompers (2000) (BGG) use the latter source and
identify 4,526 offerings made by 2,772 firms from 1975-1992. For the same time period I find raw counts of 4,167
offerings made by 2,478 firms. In BGG, 3.0 percent of firms issue 5 times ore more. In my sample this percentage
is comparable at 3.9 percent of firms with 5 or more issues.



defined as total assets minus book equity. Book lcizerage D /A is defined as book debt divided by
total assets. The normalization of book leverage as well as all consequent normalizations is by
total assets at the end of the fiscal year. Market equity M E is defined monthly as the number of
common shares outstanding times the stock price at the end of the preceding month, both items
are from CRSP. As a robustness check I also define a second yearly measure of market equity
ME* as the number of common shares outstanding (item 25) times the share price (item 199),
both items are from COMPUSTAT. I do this to check whether differences to previous studies,
which have not used CRSP data may be due to differences between COMPUSTAT and CRSP,
which are small but frequent. Market leverage M /A is defined as book debt divided by the sum
of total assets minus book equity plus market equity. The market-to-book ratio M/ B is the sum

of total assets minus book equity plus market equity all divided by total assets.

Net debt issuance d/A is the change in book debt from fiscal year t — 1 to t divided by
assets. Book equity equals balance sheet retained earnings plus paid-in share capital. Net
equity issuance e¢/A is therefore defined as the change in book equity minus the change in
balance sheet retained earnings (item 36), all divided by assets. Newly retained earnings ARE/A
are defined as the change in retained earnings divided by assets. Profitability EBITDA/A is
defined as earnings before interest, taxes and depreciation (item 13) divided by assets. Firm
size is measured by SIZE, the logarithm of net sales (item 12). Tangibility of assets PPE/A is
defined as net plant, property and equipment (item 8) over assets. Research and development
expense R&D/A (item 46) is divided by assets and replaced by zero when missing. In the
consequent regressions the dummy variable R&Dd is equal to one if R&D/A was replaced to
zero from missing. Dividend payments Div/E are measured by common dividends (item 21)
divided by year-end book equity. CASH/A is defined as cash and short-tern investments (item
1} divided by assets.

Firm year observations are dropped if any of the variables M/B, d/A, e/A, ARE/A,
EBITDA/A, D/A, SIZE, PPE/A, RD/A, INV/A, DIV/E or CASH/A are missing in any
fiscal year. For IPOs observations the variables d/A4, e/A and ARE/A can be and M/B must
be missing for the IPO year and the preceding year. Observations are dropped where M/B
exceeds 10, as in Baker and Wurgler (2002). Observations are also dropped where D/A, d/A,
e/A, ARE/A, EBITDA/A, DIV/E or INV/A exceed 100 percent.

Table 1 reports summary statistics for both samples. Results for IPOs in Panel A show the
impact of the offering on the cross-section of firtns. Leverage drops from 67.5 percent before the
IPO to 37.9 percent in the fiscal year of the IPO and increases slightly over the next years up to
44.5 percent seven years after the offerings. Market-to-book is high at 2.3 after the offering and
declines in the following vears. The large contribution of equity financing to overall financing is
clearly visible from net equity financing e/A which is 41.9 percent in the year of the offering and
declines rapidly. Interestingly debt financing d/A is slightly negative in the IPO year and quickly
rises to 10.6 percent one year after the offering. The building up of financial slack is visible in
cash balances Cash/A, which double from 11 percent pre-IPO to 23.2 percent post-IPO.

The summary statistics of SEQs are very similar to IPOs, although less pronounced. As



Panel B reports, SEOs similarly experience a 1afge drop in leverage. Market-to-book is also
highest in the year prior to the offering, declining consequently. Cash reserves only increase
from 11.1 percent pre-offering to 15.1 percent post-offering. Overall however, the impact of
SEQOs on capital structure seems to be very similar to that of IPOs.

It is well established that IPOs take place in waves, which are often concentrated within
industries. Figure 1 shows the strong fluctuation in the numbers of SEOs and IPOs during the
sample period. The figure reports the three-month moving average number of SEOs and IPOs,
detrended with the average growth rate of the economy at 0.25 percent per month during that
period as in Alti (2006). The strong synchronization of primary and secondary issue markets
is striking, particnlarly after 1985. The correlation coefficient is 0.65 for the whole sample and
0.78 for offerings from 1985 onwards. Lowry (2003), Rajan and Servaes (1997), Pagano, Panetta,
and Zingales (1998) and Ritter (1984) as well as most practitioners suggest that industry effects
infhuence individual public issues. It is therefore important to meaningfully capture dynamics at
the industry level. Typically, studies use SIC codes at the time of the offering for this purpose,
which however do not capture functional or vertical relationships. I instead use the 48 aggregate
industries defined by Fama and French (1997). Table Al shows the resulting industry breakdown
by four-digit SIC codes. The sample contains firms from 41 out of 48 industries.

In unreported results I also analyze the distribution of IPOs and SEOs by size and market-
to-book at the time of the offering. To do this I match size (market equity) and market-to-book
with monthly precision, taking changing fiscal year ends into account.® Size and market-to-book
breakpoints are formed quarterly by dividing all NYSE stocks into quintiles with equal numbers
of firms. The intersection of the breakpoints results in 25 possible portfolio allocations for all TPO
and SEQ firms, following Brav, Geczy, and Gompers (2000). The results show that 51 percent
of the SEO sample are within the two smallest size quintiles and regarding market-to-book,
41 percent are in the highest quintile. Only 22 percent are in the two lowest market-to-book
quintiles. For IPOs the concentration in high market-to-book and small size quintiles is even
more pronounced, consistent with the results of Brav, Geczy, and Gompers (2000). Both IPO
and SEQ firmns in my sample systematically differ from the cross-section of NYSE firms at the

time of the offering in having smaller size and higher market-to-book.

2.2 Measuring market timing opportunity

This section describes the previously outlined ex ante measures of market timing opportunity
in more detail. For a firm to successfully time the market the opportunity to do so must arise.

1 use four approaches to address firm-specific market timing opportunities ex ante as follows.

First, the market timing hypothesis argues that firms issue equity when their equity is

overvalued. I use a scaled version of the standard concept present value of growth opportunities

SThroughout the paper monthly precision is used to match market and accounting data and to take changing
fiscal year ends into account. Years relative to the offering therefore do not necessarily contain 12 month period.
To be consistent, absolute time periods are referred to by months throughout the paper.



(PVGO) to measure how susceptible firm value is to overvaluation.” The current stock price
of a firm Fp is the capitalized value of its average earnings per share assuming zero growth plus
the present value of future growth opportunities:

EPS

Py = T+PVG07

where R is the firm’s capitalization rate. Relative PV GO (RPV GO) consequently is

E|P] - EPS/R

RPVGO = E[P]

The PVGO component is larger for growth stocks and smaller for value stocks. Consider a
young, unprofitable, extreme growth firm. It will exhibit a high PV GO relative to its stock
price, as new shareholders are predominantly buying cash flows expected from future projects,
not from assets in place. In this case information asymmetries between investors and managers
are at their greatest and market timing opportunities arise. On the other hand, if firm value
entirely depends on assets in place and no future growth opportunities exist, firms will not
be subject to informational asymmetries and market timing opportunities do not exist. This
is because the value of a firm with a history of positive earnings and little growth phantasies
is much less subjective and therefore its value is much less likely to be affected by general
market fluctuations. 1 calculate PV GO using the middle of the original filing price range as the
expected offer price F[P]. Industry costs of capital R is estimated from a market model at the
industry level using the 48 Fama and French {1997) industries and a 25-month window around
the offering.

T use two alternative measures of earnings per share (EPJS). Earnings before interest and
taxes (EBIT) from the fiscal year end preceding (following) the offering (COMPUSTAT item
178) are divided by shares outstanding before (following) the offering (item 25). The second
lagged measure may be a better estimate of the RPV GO assumed by investors and managers,
as earnings for both SEOs and IPOs decrease substantially following the offerings in my sample,
consistent with prior IPO research. The results are not affected by the use of either measure.?
To eliminate extreme observations caused by large negative earnings (RPVGO > 1) and large
positive earnings (RPGV O < 0) I winsorize both measures at the 1 and 99 percentiles for both
IPOs and SEOs. To illustrate the measure, I calculate industry rankings based on average and
median RPVGO ratios for the 48 Fama-French industries. The rankings confirm the intuition of

the measure. The lowest-ranked industries are utilities, coal mines, tobacco, and shipping. High-

“See Brealey, Myers, and Allen (2006), pp.73-76. The RPVGO measure is used for example by Benveniste,
Wilhelm, and Yu (2003) to calculate firm-value uncertainty.

81 also use EBITDA (item 13) to calculate earnings per share as well as basic earnings per share (item 53) and
basic earnings per share excluding extraordinary items (item 58), all from COMPUSTAT. Results are unchanged
by this. Similarly I calculate earnings per share using shares outstanding prior to the offering (variable OUT) and
shares outstanding after the offering (variable OUTPF) from SDC. However these data are frequently missing or
inconsistent. For example, shares oulstanding prior to the offering may be larger than shares outstanding after
the offering. Alternatively calculating shares outstanding after the offering as shares outstanding prior to the
offering plus all shares sold (including any overallotment) in all markets (TOTSHSOVSLD) frequently do uot
match QUTPF by a wide margin. See also Ljungqvist and Wilhelm (2003) for a discussion of SDC quality issues.



ranked industries are pharmaceuticals, precious metals, medical equipment, business services,

entertainment and personal services. Generally, nascent industries score highly on the RPV GO
ratio.

Second, under the market timing hypothesis a firm will time equity issues to coincide with
market peaks (Baker and Wurgler (2002)). The likelihood of being able to do so depends on
financing constraints of the firm. A financially unconstrained firm will be more likely to be able
to time its equity issues to coincide with peaks in equity prices. A financially constrained firm
on the other hand will be less likely to wait for the optimal point in time for an equity issue. To
illustrate this point, consider an equity carve-out as compared with a normal IPO. It is frequently
claimed that equity carve-outs do differ from stand-alone IPOs in their greater opportunities for
market timing {e.g. Pagano, Panetta, and Zingales (1998) and Tuna (2003)). The rationale is
that subsidiaries to be taken public in a carve-out on average can rely on substantially larger
financial resources through the internal capital market of the parent firm than a stand-alone
IPO and are therefore less capital-constrained. Pagano, Panetta, and Zingales (1998) argue
that “it follows that [the parent firm] has greater freedom to time the IPO to take advantage
of a favorable market valuation in its particular sector”. The same argument applies even more
strongly to seasoned equity offerings, which predominantly finance investment from internal
funds.

I measure financial constraints by using the Kaplan and Zingales (1997) index, recalculated
by Steven Kaplan for the use of publicly available information in Lamont, Polk, and Saa-Requejo
(2001). The index takes on larger values with increasing constraints and consists of cash flow
to total capital (decreases constraints), market-to-book (increases constraints), book leverage
(increases constraints), dividends to total capital (decreases constraints), and cash holdings to
capital (decreases constraints). Since the market-to-book ratio is a separate variable in my
analysis I construct two version of the K7 index, one with and one without the market-to-book
ratio. Cash flow is defined as earnings before extraordinary items (item 18) plus depreciation
(item 14) divided by total assets. Market-to-book and book leverage are used as previously
defined. Dividends to total capital are commnon dividends (item 19) over total assets. Cash

holdings are defined as cash and marketable securities (item 1) over total assets.®1

Third, it is well documented that equity issues are influenced by the past history of security
prices and that equity issues are preceded by price run-ups (e.g. Marsh (1982), Korajczyk,
Lucas, and McDonald (1990)). Firms are more likely to be able to time the market if they have

recently experienced price increases. This may not require superior information and is in the

9Using the coefficients provided in Lamont, Polk, and Saa-Requejo (2001) the full KZ index is —1.001909 x
( cash flow) — 0.2826389 x (M/B) + 0.3139(book leverage) ~ 39.368 x (dividends) — 1.314759 x (cash holdings).

®To make sure that my results do not rely on the construction of this particular index I also construct two
alternative measures of financial constraints. I create deciles for IPOs and SEOs separately in the fiscal year
preceding the offering using interest coverage, defined as EBITDA (item 13) over interest expenses (item 15), cash
holdings, cash flow and book leverage. Kaplan and Zingales (1997) find that interest coverage ratios significantly
determine financial distress. As book leverage increases financial constraints its ranking is reversed. 1 add up
the decile scores of the four variables and divide the total score by 40. This creates an alternative index variable
ranging from 0.1 to 1, with higher scores indicating larger constraints. As a second alternative I repeat this process
but exclude book leverage from the index. All results of the analysis derive independently of which variable 1 use.
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spirit of the pseudo-market timing argument by Schultz (2003). Ex ante, a firm is likelier to
issue equity close to price peaks after periods of increasing share price. | measure abnormal
pre-issue performance by calculating cumulative abnormal returns YT for every firm for the
event window from t — 12 to t — 2 months, where t is the offering month. Normal returns are

estimated from a market model using ¢t — 36 to t — 13 month returns.

Fourth, and related to pre-issue performance, the likelihood of successfully timing the market
may also depend on the incorporation of private information into the stock price of the firm. Roll
(1988) proposes R? as a useful measure of investor’s private information about a firm. If more
firm-specific information is incorporated in the stock price, R? will be lower as more information
causes more firm-specific return variation. Recent research has focused on the informational
content of R? (e.g. Durnev, Morck, and Yeung (2004). Hou, Peng, and Xiong (2005) also
show that R? is negatively related to momentum. Ex ante, a firm therefore is likelier to issue
equity when its R? is low. At the same time, pre-issuance momentum should be positive, as
previously described. If favorable firm-specific information gets incorporated in the share price,
a firm will be able to profit from increasing firm value if it is able to time the idiosyncratic
component of firm value. I use R-squared from time-series regressions preceding the offering to
measure this information effect. The drawback of this measure is that it is only available for
SEOs. High R-squared indicates that little firm-specific information is incorporated in the stock
price. Following Roll (1988) I regress stock returns on industry returns and market returns. The

specification is

7510 = B0 + BimTmut + Biivig + €5, (1)

for each firm j, where t is the time index, 75, is the return of firm j, 7, is a market return
and ;3 is an industry return for industry <, to which firm j belongs.The market return is the
value weighted CRSP index, industry returns are calculated using value weighted averages of the
48 Fama and French (1997) industries. To avoid spurious correlations between firm returns and
industry returns in industries with small nuinbers of firms, industry returns r;; are calculated
for industry portfolios that exclude all issuing firms as well as firm j for 60 months years after

their offering dates. Regressions are estiinated using weekly returns from t — 52 to t — 1.

It should be noted that these measures clearly do not capture the full extent of market timing
opportunities for the cross-section of firms. Also, the proxies are necessarily noisy. The RFVGQO
measure calculates the net present value of cash flows from assets in place as a perpetuity, which
is a strong assumption on the firin level. Also, the industry costs of capital will not necessarily
reflect the cost of capital of projects in place. While this introduces noise, a systematic bias
is unlikely. Also, SEOs and particularly IPOs may be endogenous events in the sense that the
observation of equity issuances itself is conditional on market conditions. This endogeneity is
difficult to resolve. Particularly studying the decision of companies to go public has proved to
be elusive with the notable exception of Pagano, Panetta, and Zingales (1998). They find that
for both stand-alone IPOs and equity carve-outs market conditions matter for the decision to

go public. Since this may bias my results towards detection of market timing, a finding of no
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long-term effects of market timing would be even stronger.

2.3 Measuring market timing

To measure market timing, one line of research utilizes the tendency of firms to issue equity
when their market valuations are high relative to book values or past market values. While
earlier studies have relied on past share performance prior to issuances, more recent studies have
focused on scaled price variables, i.e. variations of market-to-book. An alternative approach
to capture market timing is to analyze risk-adjusted stock price performance for post-issue
firms. The observation of negative abnormal performance exhibited by IPO firms post-issue by
Ritter (1991) has been confirmed by several studies for IPO as well as for SEOs and is widely
interpreted as evidence of market timing.'! This paper implements both approaches as well as
the approach of classifying market timing attempts by whether equity offerings take place in hot
or cold markets (Alti (2006)).

2.3.1 Event-time returns and factor regression analysis

There is a continuing debate how to appropriately measure long-term performance of stock
prices against various benchmarks and so far, no consensus exists. Indeed, Lyon, Barber, and
Tsai (1999) state that the “analysis of long-run abnormal returns is treacherous”. The issues to
be resolved are measurement of performance and benchmark selection. To address this concern
IPO and SEO long-run performance is measured both in event-time using cumulative abnor-
mal returns (CARs) and buy-and-hold abnormal returns (BHARs) and in calendar-time using
CAPM, Fama and French (1993) three-factor and Carhart (1997) four-factor rolling portfolio
regressions.

Event-time CARs and BHARSs are calculated relative to several benchmarks. First I calculate
abnormal returns relative to several broad market indices. Then I form dynamic benchmark
portfolios by size and market-to-book using NYSE quintile breakpoints and allocate all CRSP
firmns into the resulting 25 (5x5) portfolios. Portfolios are reformed quarterly and equal weighted
returns are calculated for the next three months for every portfolio. This procedure is repeated
in January, April, July and October of each year from 1969 to 2005. 1 excluding all JPO and
SEQ firms for five years following the offering from the pool of benchmark firms to avoid any
new listing bias.!?.

I repeat this procedure forming dynamic benchmark portfolios by size, market-to-book and
momentum. In this case I use quartile breakpoints instead of quintiles because a finer separation

leaves some portfolios with few stocks during the sample period. Momentum breakpoints are

"' Negative abnormal stock-price performance following IPOs and SEOs is reported by Ritter (1991), Loughran
and Ritter (1995), Ikenberry, Lakonishok, and Vermaelen (1995), Spiess and Affleck-Graves (1995), and Eberhart
and Siddique (2002). Schultz (2003) provides an overview of long-term abnormal performance in other countries.

2L oughran and Ritter (2000) argue that il issuing firms exhibit long-term underperformance, including issning
firms in benchmark returns will create a downward bias of the benchmark return and therefore a bias against
detection of abnormal returns. Consistent with Brav, Geczy, and Gompers (2000) I find in unreported results
that the bias is negligible however.
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defined by calculating buy-and-hold returns over the preceding 12 months excluding the month
before the sorting date, i.e. I follow the procedure suggested by Carhart (1997). Momentum
matching is performed monthly, size and market-to-book matching is performed quarterly. Every
IPO and SEO observation is assigned to one of the 64 (4 x 4 x 4) portfolios.

Finally, benchmark returns are also calculated using predictions from a market model esti-
mated with pre-issue data for month ¢t — 36 to ¢ — 13. Since price momentum portfolios and
pre-issue market model estimation requires price data for issuing firms prior to the event, these
benchmarks can only be calculated for the sample of SEOs.

In addition to event-time return CARs and BHARs I also calculate abnormal returns in
calendar time. It is well known that correlations of returns across events pose a particular prob-
lem in studies of long-term returns (Fama (1998)). No full solution to this problem is available
when calculating returns in event-time.!® Mitchell and Stafford (2000) show that significance
levels of all returns calculated in event-time are greatly overstated with even moderate cross-
sectional correlation. Using abnormal returns calculated in calendar-time avoid the problem of
cross-correlation of returns as the time-series variation of the monthly abnormal returns does
accurately capture the effects of the correlation of returns across event stocks. Abnormal returns

calculated in calendar-time are also robust to the detection of pseudo-market timing in Schultz
(2003).

I calculate the monthly return of a portfolio consisting of firms which have previously issued
equity in a specified period 7, which here is 60 months. The calendar-time portfolios therefore
include varying numbers of firm observations for different months during the sampling period.
Using this portfolio return I follow the suggestion of Fama (1998) and estimate the following

model for abnormal stock price performance:

Ry — Rje = o + B(Rmt — Rye) + sSSMB, + RHML, + pPR12; + 3, (2)

where Ry is the raw return on the calendar-time portfolio in month ¢ (i.e. of firms for
which month ¢ falls in the time period 7), Ry, is the one-year risk-free interest rate, Ry, is the
value weighted return on a market index composed of all firms trading in month ¢, SM B, is the
return on a portfolio of small stocks minus the return on a portfolio of large stocks, HML; is
the return on a portfolio of low market-to-book stocks minus the return on a portfolio of high
market-to-book stocks and PR12; is the return on a portfolio of high past return stocks minus

the return on a portfolio of low past return stocks. The intercept estimate (a) provides a test

3Lyon, Barber, and Tsai (1999) discuss several possible adjustments to the variance-covariance matrix of event
returns to account for cross-sectional dependence of firm observations. They find that the adjustments do not
eliminate the problem of cross-sectional dependence.
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of the null hypothesis that the mean monthly abnormal portfolio return is zero.!* I use both
value and equal weighted portfolio returns in my analysis, with the total market value of equity
as weights.'?

2.3.2 Scaled price variables

Previous research has used the market-to-book ratio as a proxy for mispricing of equity issues
(Rajan and Zingales (1995), Pagano, Panetta, and Zingales (1998), Baker and Wurgler (2002)
and Kayhan and Titman (2006)). I use the normal market-to-book ratio M/B; in year £ as well
as the historic weighted average of market-to-book M /B,y + from Baker and Wurgler (2002):

t t
M/Bepuwar =Y [(e/As+ d/As) /> e/A-+d/Ar| M/B, (3)
s=0 r=0
where e/A and d/A are yearly net equity issues and net debt issues as previously defined.
Weights smaller than zero are set to zero and weighted averages of M/B larger than 10 are
dropped, following Baker and Wurgler (2002).

2.3.3 Hot-issue markets

Identifying market timing firms as those that go public during hot markets is suggested by Alti
{(2006). He studies hot versus cold-market IPOs and finds evidence consistent with hot-market
IPOs taking advantage of windows of opportunity and issuing significantly more equity than
cold-market firms. At the same time, Helwege and Liang (2004} show that hot-market and
cold-market IPO firms exhibit almost no discernible differences across a large range of firm
characteristics. Further, the hot market effect is robust to a large number of control variables
accounting for capital structure decision. Following Alti (2006) I define a hot SEO (IPO) market
month as one where the number of SEOs (IPOs) reported on SDC exceeds the sample median.
The number of issuances is de-trended by 0.25 percent per month and smoothed by calculating
a three-month centered moving average of the de-trended monthly number of issues over the
sample period. T use HOT as a dummy variable that equals 1 for SEOs (IPOs) during hot SEO
(IPO) markets.

*The downside of calendar-time returns is that they do not represent a straightforward investment strategy.
Unlike buy-and-hold returns, which measure the return of an investor who buys shares in the secondary market at
time s and holds them for the specified period of time 7, calendar-time portfolios measure the return of a portfolio
bought at a specified point in time, which is consequently rebalanced to buy IPO firms and sell them after the
specified period of time. Also, Loughran and Ritter (2000} argue that calendar-time returns have low power to
detect abnormal performance in the first place, because they average across months of “hot” and “cold” issuing
activity. Further, Lyon, Barber, and Tsai (1999) argue that calendar-time portfolios often yield misspecified
test statistics in nonrandom samples. On the other hand, they show that the portfolios performs well when
cross-sectional dependence is severe.

®Fama (1998) argues in favor of using value-weighted portfolio returns. because they reflect the actual wealth
effects experienced by investors and because they reduce bad-model problems introduced by various asset pricing
models, which seem to systematically underestimate the performance of small firms. Loughran and Riiter (2000},
on the other hand, argue in favor of using equal-weighted portfolios because they precisely do not obscure the
mispricing that is more likely to occur with smaller firms.
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2.3.4 Control variables

In the consequent analysis I run traditional capital structure regressions to determine the impact
of market timing on capital structure. I use the following control variables that have been found

to determine capital structure.

Rajan and Zingales (1995) find that the main determinants of capital structure are firin size,
tangibility of assets, profitability and inarket-to-book. Size tends to reduce leverage. It may also
lower market-to-book if larger and more mature firms are less likely to have high market valuation
to book value. 1 calculate SIZE as the log of net sales. Higher profitability reduces leverage
through retained earnings. It may also increase market-to-book if operationally profitable firms
are valued higher by the market. I measure profitability EBITDA/A as previously defined.
Tangibility of assets tends to increase leverage as it reduces the costs of financial distress. I

measure tangibility PPE/A as previously defined.

Additionally, dividends to book equity Div/E are similarly regarded as a proxy for prof-
itability by Fama and French (2002) and Baker and Wurgler (2002). Regarding investment
opportunities, research and development expenses R&D /A is a proxy for investment opportu-
nities (Fama and French (2002)).

3 Results

3.1 Equity issuance

Equity issuances differ widely in relative size and composition. The sample contains primary
offerings, in which new shares are sold as well as mixed offerings, in which both new shares are
sold {the primary component) and existing shareholders sell some of their shares (the secondary
component). This approach is conservative since in a Myers and Majluf (1984) world insiders
sell their shares when they perceive them to be overvalued. Market timing therefore will be
stronger for a sample of offerings that contains primary as well as mixed offerings than for a
sample containing only primary offerings. Regarding their long-term stock price performance,
mixed offerings should perform even worse than primary offerings in the presence of market
timing. Including them therefore biases the results even in favor of detecting market timing.!®
Total proceeds from the offering, Proceeds”, are therefore decomposed into primary proceeds

Proceedst and secondary proceeds Proceeds®.

The amount of equity issued may potentially be influenced by differing firm characteristics
between likely and unlikely market timers. To address this concern, I run the following regression

8 Differences in any case are likely to be small. Brav, Geczy, and Gompers (2000) show that long-term perfor-
mance of secondary issues is identical whether mixed issues are included or excluded.
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which controls for various determinants of equity issuance:

Yi=co+ a1 RPVGOs=—1 + c2] PO+ c3IPO x RPVGOi=_1 + caYT + csRSQyr  (4)
+cKZ Indexy_1 + ey HOT + cgM /By + coEBITDA/A; | + c10SIZEy 4
+ C11PPE/At_1 -+ ClzR&D/At_l + c13R&D dyq + &4,

where the dependent variable Y; is one of several measures of the relative size and price of the
offering proceeds. Offering proceeds are scaled by year-end total assets of the PO year. The
offering year ¢ is the fiscal year during which the offering takes place. The regression in columns
one to three include only SEO observations, columns four to six include both SEO and IPO
observations. The variables proxyving for market timing opportunities are the relative value of
future growth opportunities, pre-offering performance, R? of pre-issue time-series regressions
of firm returns, and the Kaplan and Zingales (1997) index of financial constraints. Market
timing variables are the hot market dummy and the market-to-book ratio. Control variables
are profitability, size, tangibility of assets and research and development expense. Previous
research has identified these control variables as the main determinants of financing policy (Rajan
and Zingales (1995), Fama and French (2002)). To control for industry-induced heterogeneity,
all regressions are estimated with industry fixed effects using the Fama and French (1997)
48 industry definitions. RPVGO;—y, YT, RSQyr and HOT are measured at the offering
date, M/B is measured at year-end of the offering year and KZ Index, EBITDA/A;, SIZE;,
PPE/As, R&D/A; and R& Dd; are lagged one year. The dummy variable R&Dd is equal to one
if R&D/A is missing on COMPUSTAT, which is the case in 51 percent of firm-year observations.
This controls for the possibility that firms for which R&D expense data is missing could exhibit

systematically different characteristics from firms that report R&D expenses of zero.

Table 2 reports the results. The market timing opportunity measures all have a significant
impact on equity issuance. In column one for example, a one standard deviation increase in
RPV GO is associated with a 0.84 percent increase in total proceeds Proceeds”.!” Similarly, a
one standard deviation increase in YT is associated with a 1.1 percent increase in total proceeds.
A one-standard deviation increase in RSQy g is even associated with a 2.4 percent increase in
total proceeds. The impact of hot versus cold markets is similarly positive but not significant
for SEOs. The significance of relative future growth opportunities and hot markets is driven
by primmary proceeds, not by secondary proceeds. Growth-firm insiders do not sell significant
amounts of equity in SEOs. The KZ index coefficient is positive and highly significant, con-
firming that the less financially constrained a firin is, the more equity it issues in an SEO. The
results for the combined sample of SEOs and IPOs {columns 4-6) are very similar. IPOs issue a
much larger fraction of equity however. The interaction term of RPV GO and the IPO dummy
does not eliminate the effect of RPV GO, confirming that the effect of growth firms is not due
to IPOs only.

7 Comparative statics in this section are calculated multiplying the standard deviation of the independent
variable (not reported) with its coefficient. E.g. the standard deviation of WRPVGQ;=_; in column one is
3.0946, therefore 0.270 * 3.0946 = 0.836.
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That firms which are likely to timne the markef are also issuing more equity could be due to
two factors. First, firms could issue more equity and second, they could issue at higher prices.
Following Alti (2006) I decompose the offering proceeds into two components, a price component
and a quantity component:

Proceeds  Number of shares issued Offer price

()

Total assets ~ Totol shares outstanding Total assets per share

Panel B reports the results for this decomposition of the issued amount for total proceeds
and primary proceeds. The results show that the timing character of SEQOs mostly derives from
selling equity at higher prices, not from selling larger amounts of equity. Growth opportunities,
pre-issue stock performance and being financially unconstrained are all positively related the
price component and unrelated to the quantity component. The pattern of RSQyy is slightly
different but consistent with this. Its coefficient is positive for the price component of primary
proceeds (column 4), while it is strongly negative for both the quantity and the price component
of secondary proceeds (not reported).

The hot market dummy has a negative sign for the price component, meaning that hot
market SEOs sell shares at significantly lower prices. This shows that the hot-market effect
among IPOs documented by Alti (2006} does not similarly extend to SEOs.

Columns 5 to 8 report results for IPOs, which are generally very similar to those of SEQOs.
Again, firms with larger growth opportunities and financially unconstrained firms issue more
equity. The hot market effect of IPOs however is now visible in both guantity and price com-

ponents. This is entirely consistent with the market timing hypothesis.

In summary, firms with large market timing opportunities issue more equity at higher prices.
This effect is more pronounced in hot markets for IPOs, but not for SEOs. Firms issue more
equity if they are hard-to-value growth firmns, if they are financially unconstrained, if they
have experienced positive abnormal stock price performance prior to the issue and if private

information has been incorporated into the stock price.

3.2 Announcement effects of equity issuances

To address the question of whether investors perceive equity issuers to be of bad quality, Table
3 reports event-study results for announcement effects for the sample of SEOs. Abnormal
returns are calculated using a market model estimated over ¢ — 250 to ¢ — 10 trading days
before the announcement. Panel A reports single event day returns, Panel B reports CARs
for different event windows. Consistent with previous SEO announcement return studies I find
an announcement return of -0.83 percent on the day of the announcement and a cumulative
abnormal return of -1.58 percent for the (0, +1). Both returns are statistically significant with a
p-value smaller than 0.001. To confirm whether investors perceive firms with high market timing
potential to be of low quality I divide SEQ observations by whether they are during hot or cold
markets and ranked by RPV GO quintiles with equal number of SEOs in each decile.
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Unreported results show that market reactions to hot-market firmns are not different from
those for cold-market firms. Significant differences exist between high and low-growth companies.
The lowest RPVGO quintile of firms has returns of -0.2 percent, while the highest RPVGO
quintile has returns of -1.0 percent, in both cases measured for the [0,41] event window. Cross-
sectional regressions with event returns as the dependent variable further show that tangibility of
assets PPE /A always has a positive coefficient, independent of the event window. RPV GO only
has a negative coefficient for the [-1,0] and [-1,+1] windows. These results should be treated with
caution due to the well-known limitations of event studies. Still, they suggest that differences
in announcement returns are small and provide at best weak evidence of quality differences

between firms as perceived by investors.

3.3 Long-term performance

Having established that SEO and IPO firms’ equity issuances are influenced by market condi-
tions, I address the question of what the consequent long-term stock price performance of these
firms is. This is important, since equity issues may be an overoptimistic reaction of managers to
rising stock prices or in fact the selling of overvalued equity. If equity issues are not mispriced,
then we would not expect to observe underperforiance of issuing firms. If market timing how-
ever means successfully redistributing wealth from new shareholders to existing shareholders
we would expect to observe negative abnormal performance following equity issuances. Indeed,
previous results of negative abnormal performance have been interpreted as evidence of market
timing of IPOs (e.g. Ritter (1991)).

In a first step 1 report event-time returns and in a second step calendar-time factor regres-

sions, which circumvent some of the problems associated with event-time returns.

Table 4 reports results for SEOs in Panels A and B and for IPOs in Panels C and D. Panels
A and C report CARs, Panels B and D report BHARs, against broad-index benchmarks as well
as against quarterly adjusted size and market-to-book benchmark portfolios (25 portfolios) and
monthly adjusted size, market-to-book and momentum benchmark portfolios (64 portfolios).
Issuer-performance is calculated equal weighted and value weighted over 60 months following

the offering, as described in Section 2.3.1. The table highlights several important results.

First, the addition of the 1970-1975 and 1995-2002 periods to the results of Brav, Geczy, and
Gompers (2000) generally reduces the performance of SEOs and IPOs. The reduction is larger
for IPOs and amplified when using buy-and-hold returns. Compared to the results of Brav et
al, for example value weighted raw SEO buy-and-hold returns decline from a minimum of 72.5
percent to just 31.8 percent in my sample (Panel B). Value weighted raw IPO buy-and-hold
returns decline from a minimum of 52.6 percent (Brav, Geczy, and Gompers (2000), Table 4,
Panel A) to just 6.5 percent in my sample (Panel D). Second, since benchmarks mostly do not
experience similar declines when using buy-and-hold returns, abnormal returns similarly turn
more negative. [ winsorize both issuer returns and benchmark returns at the 5 and 95 percentiles
to reduce the influence of outliers, particularly during the hot- and cold-market periods from

1995 to 1999 bias the results. Still, negative performance when using buy-and-hold returns is as
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large as -60.9 percent for SEOs (value weighted) and -72.4% for IPOs (equal weighted).

Third, cumulative abnormal returns measured against size, market-to-book and momentum
matched benchmarks for SEOs and size and market-to-book matched benchmarks for IPOs are
almost identical to the results of Brav, Geczy, and Gompers (2000). Equal weighted cumulative
abnormal returns for SEOs are negative at -14.6 percent when size, market-to-book and momen-
tum matched portfolio benchmarks are used and positive for IPOs at 8.4 percent when size and
market-to-book matched portfolio benchmarks are used. Similarly, value weighted cumulative
abnormal returns are negative at -17.1 percent for SEOs and slightly negative at -4.7 percent
for IPOs. This corresponds to a monthly abnormal return for SEOs of minus 26 basis points
{equal weighted) or minus 31 basis points (value weighted) and a monthly abnormal return
for IPOs of plus 13 basis points (equal weighted) or minus 8 basis points (value weighted). In
other words, SEOs seem to slightly underperform firms with similar size, market-to-book and
momenturm characteristics, while the return of TPOs is identical to firms with similar size and
market-to-book characteristics. This is consistent with previous results by Brav and Gompers
(1997) and Brav, Geczy, and Gompers (2000). The reason why market-to-book matching elim-
inates the underperformance of TPOs is that IPO firms are mostly firms with small size and
high market-to-book, as shown above. Small size and high market-to-book firms however tend

to exhibit low absolute performance, independently of issuing equity.

Fourth, SEO firms experience strong positive momentum before the offering and negative
momentum following the offering. In line seven of both Panels A and B 1 calculate benchmark
returns using predictions from a market model estimated with pre-issue data for month t —
36 to t — 13. A firm’s post-issue returns are therefore benchmarked against a market model
estimated using its own pre-issue returns, capturing long-term momentum. As the results for
cumulative abnormal returns show in Panel A, benchmark returns almost double from 64.9
percent when using size and market-to-book matching benchmarks portfolios to 128.7 percent
when using benchmark returns calculated from the pre-issue market model parameters. Value
weighted benchmark returns are still very large at 92.5 percent. Abnormal returns consequently
are -73.8 percent (equal weighted) and -43.1 percent (value weighted). Panel B underlines
how the compounding when using buy-and-hold returns amplifies extreme returns. Benchmark
returns using BHARs are 972.5 percent (equal weighted) and 624.3 percent (value weighted).
These results are in line with those of Mitchell and Stafford (2000) of strong pre-issuance SEO

performance.

Next, in order to be able to draw inferences I use the alternative approach of factor regressions
calculated in calendar-time from Equation (2) to confirm the previous results. The results are

reported in Table 5. Panel A reports results for SEOs, Panel B reports results for IPOs.

The intercept estimates (Alpha) show whether the CAPM, three-factor Fama and French
and four-factor models are able to price the portfolios of issuing firms. Not surprisingly, the
CAPM is unable to price the IPO portfolio, with a large negative unexplained return. More
surprisingly, SEOs are even priced by the CAPM.

The three-factor model leaves a large negative intercept for the equal weighted SEO portfolio,
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and a similarly large negative intercept for the value weighted IPO portfolio. Both the three-
factor and the four-factor model show that SEO and IPO portfolios load positively on the SM B
factor. Equal weighted SEQOs load marginally positively on the HML factor, while IPOs load
consistently negatively on the HML factor, the factor loading strongly increases when value
weighted returns are used. In other words, SEO stocks behave like small value stocks when
equal weighted, and like small growth stocks when value weighted. IPOs behave like small value
stocks.

In the four-factor model, factor loadings are similar, while both SEOs and IPOs show large
negative factor loads for the PRI12 factor when equal weighted returns are used and small
negative loadings for value weighted returns. Both SEO and IPO stocks covary positively with
low momentum stocks. Although SEO firms have high returns prior to the equity issue, as
shown in Table 4, following the offering their returns look like the returns of low past return
stocks. Post-issue, IPOs similarly behave like past loser stocks. A risk-based interpretation of
the negative PR12 factor loading would be that SEO and IPO firms are less risky following the
offering. An investor overoptimism interpretation would be that PR12 is picking up mispricing.
In any case, the four-factor model is able to price SEO and IPO portfolios, both equal and value
weighted. Estimates of alpha are economically small and not significantly different from zero.
Abnormal monthly returns for SEQs are -0.040 percent (equal weighted) and -0.139 percent
(value weighted), for IPOs they are 0.104 percent (equal weighted) and -0.247 percent (value
weighted). Adjusted R? from all regressions ranges from a low of 70.1 percent for the CAPM to

a high of 87.3 percent for the four-factor model, averaged across all regressions.

In summary, SEO -and IPO firms do not exhibit negative abnormal performance following
their equity issuances. IPOs exhibit neutral or even positive performance in event time, SEQs
exhibit negative performance. In calendar time however abnormal performance disappears. IPO
and SEQ stock returns covary positively with returns of past loser stocks. The result that equity
issuing firms do not exhibit abnormal performance is inconsistent with the hypothesis that equity
is overvalued in the transactions. I later address the possibility that subsamples may exhibit

different risk characteristics, which factor models are unable to price.

3.4 Alternative motives for equity issues

Having established that market conditions explain equity issuance, but that equity is not mis-
priced in these issues, I check whether alternative explanations for the observed patterns exist by
following two separate approaches. First, I analyze pre-issuance leverage, post-issue investment,
post-issue profitability and pre-and post-issue dividend policy, following a similar approach to
Alti (2006). Second, I explicitly address to what uses companies are putting the financing raised
in the issue, and how they use financing raised in an equity offering relative to other financing.
The analysis reveals that important differences exist between SEQs and IPOs. lu the following

results are therefore reported separately for the two offering types.

First, it could be that differences in pre-issue leverage drive the results. Firms with high

market timing potential could also be firms which are overleveraged prior to the issuance and
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alm at reverting this imbalance by issuing equity. Table 6 reports results for SEOs in Panel
A and vesults for IPOs in Panel B. The results reject the hypotliesis that growth firms issue
equity to offset excess leverage accumulated in pre-issue years. As the first column in Panel A
shows, high RPV GO companies are leveraged significantly lower rather than higher prior to the
issue. The regression also shows that as expected firms with higher market-to-book have lower
leverage pre-issuance. On the other hand, hot market firms and firms which have experienced
price run-ups are more highly leveraged. Together with the negative sign of RSQyr this is
consistent with the hypothesis that low-quality firms take advantage of windows of opportunity

during which costs of adverse selection are reduced to issue equity and decrease leverage.

Regarding investment, columns two to four show that growth firms show strong investment
from year SEQ +1 onwards. The coefficient of YT is similarly positive. The hot market variable
on the other hand has no significant influence. This means that while hot-market SEO raise
more equity, as shown in Table 2, this is not followed by actual investment. Also, low RSQyr
firms invest significantly less following the offering. While growth firms therefore invest more
following the offering, this does not apply to hot market firms and firms about which more
private information is incorporated in the stock price. SEO firm behavior therefore is only
partly consistent with market timing behavior, as equity issuance also seems to be driven by

consequent investment of growth firms.

The results for profitability in columns five to seven show that as one would expect, growth
firms are less profitable. Interestingly, neither YT' nor RSQy7 have any effect on profitability,
suggesting that the pre-issue stock-price increase is not due to increased profitability. On the
other hand hot-market firms are more profitable than cold-market firms, although the effect

disappears within two years.

Regarding dividend payments, Alti (2006) argues that dividend payout patterns around hot-
market [IPOs are evidence of market timing. Although I get a similar effect for the sample of
IPOs, my evidence shows that this effect does not extend to SEOs. Among SEOs, dividend
payments are significantly higher among hot-market firms prior to the offering, in the offering
year and for the next two years. On the other hand they are significantly lower for growth firms.
The effects of ¥ T' and RSQy7 are negligible. This is not consistent with dividend payments

being used to redistribute market timing gains from new shareholders to existing shareholders.

IPO offerings in Panel B show that equity issuing firms are not overleveraged prior to the
issue. Growth firms, hot-market firms and high market-to-book firms are not leveraged differ-
ently from other firms. Regarding investment, the difference to SEOs is that equity issuance has
no impact on investment for IPOs, consistent with market timing. This raises the question of
what issuing proceeds are used for in IPOs, which I address next. Regarding dividends, growth
firins do not have significantly different payout ratios. They also significantly decrease dividends
after the offering. The hot-market coefficient on the other hand is positive, but unreported re-
sults show that the hot-market coefficient is positive even prior to the offering, which again is
difficult to reconcile with the view that dividends are used to redistribute wealth from new to

existing shareholders, as argned by Alti (2006). A simpler explanation is that hot-market firms

21



use pre-issue dividends and the promise of post-issue dividends to attract investors.

Next, I turn to the immediate impact of equity issues on capital structure and how proceeds
are used by firms. Table 7 reports results for SEOs in Panel A and for I[POs in Panel B.

The first variable of interest is the change in leverage induced by the equity issue. In the
first column of Panels A and B, the dependent variable is the change in leverage in the offering

year:

D D
- - (——) =cp+ G RPVGOi=—q + YT + c3RSQy7r + 4K Z Imndex;_1 (6)
t-1

+ csHOT + csM /B, + c;EBITDA/ A,y + csSIZE,_1
+ chPE/At__l + CloR&D/At__l + e R&D dy_q + CuD/Ap,-e + €4,

Leverage decrease is increasing in RPV GO, growth firms are therefore decreasing their
leverage ratios more aggressively in the offerings. The same is true for firms with recent price
run-ups and hot-market firms. Again, RSQyr has a positive coefficient—firms with low RZ
decrease leverage more strongly. The evidence therefore suggests that firms with the opportunity
to do so strongly decrease their leverage. Finally, opposed to relative issuance amounts, financial
constraints here result in a larger decrease in leverage. While financial constraints therefore are
negatively related to equity issuance as a percentage of assets, they are positively related to the
reduction in leverage.

Next, the change in leverage in (6) is decomposed as
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earnings plus the third term, which is the residual change in leverage, decomposed into the
change in cash and the change in non-cash assets. Market timing firms would be expected to
mostly add to cash, not to non-cash assets. ' Columns two to five report the results for the
three factors, with the last one divided into cash and non-cash components. As expected, equity
issuance is positively influenced by RPVGO and YT and negatively influenced by RSQy7. For
example, for SEOs a one standard deviation increase in RPV GO increases net equity issuance
by 1.1 percent, a one standard deviation increase in pre-issue returns increases equity issuance
by 1.02 percent. The hot market effect again disappears after controlling for these measures

of market timing opportunity. For IPOs in Panel B RPVGO similarly has a negative sign.

18] also try further splits of the change in assets using data on intangibles and acquisitions from the cash flow
statements. Data however are frequently missing, particularly for IPOs.
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The hot-market coefficient now is significant. This again suggests that the hot-market effect is
important in the IPO market, but not in the SEQ market.

The third and fourth columns show that the uses of proceeds are balanced between cash and
non-cash assets for SEO firms and mostly cash for IPO firms. SEO growth firms do not add
to cash, consistent with the previous evidence that they finance investment with the proceeds.
SEQ firms with price run-ups however funnel proceeds significantly more into cash. IPO funnel
proceeds into cash if they are growth firmms and if they go public in hot markets. This is consistent

with the market timing hypothesis.

Finally, post-issue leverage confirms the previous findings. For SEOs the significantly posi-
tive coeflicient of YT" from Table 6 disappears, the significantly negative coefficient of RSQyr
decreases further, the positive coefficient of HOT disappears and the significantly negative co-
efficient of M/B decreases further, while the coeflicient of RPV GO remains unchanged. For
IPOs the insignificant coefficients of both RPV GO and M/B become significantly negative.

So far the evidence suggests that firms are able to take advantage of market conditions in
equity issues, but also that investment opportunities matter, as firms subsequently invest. The
effect is more pronounced for SEQ than for IPO firms. To more closely identify these two motives
1 use an alternative approach and analyze both financing sources and uses more directly. To do
this I use additional data from cash flow statements and follow the COMPUSTAT definitions
of sources and uses of funds. The goal is to identify whether the financing raised in the offering
results in cash flow changes following the offering, that are attributable to investment activity
rather than purely financial uses. I consider nine different variables, which are the change in
assets as a benchmark and eight possible uses of funds—capital expenditure, increase in invest-
ments, acquisitions, changes in cash holdings, dividends, debt reductions, equity repurchases or

other uses. The empirical specification is as follows:

Y, =cy+c (ProceedsP/Atz_l) + co(Residual sources/Aj—_1) + c3SIZE; 1 + €,

where the dependent variable Y; is the cumulative change in assets from pre-offering to post-
offering year ¢ scaled by pre-offering assets, i.e. Y; = (A¢— Ay=—1)/As=-1 or capital expenditures
(COMPUSTAT item 128), increase in investment (item 113), acquisitions (item 129), changes in
cash holdings (item 274), dividends (item 127), debt reductions (item 114), equity repurchases
(item 115) and other uses (item 218) summarized from year 0 to post-offering year ¢ and scaled
by assets, i.e. ¥; = Z::Uyt/At____l. As before, Proceeds® are primary issue proceeds from SDC.
Residual sources include all financing sources of the firm except the equity issued in the IPO or
SEO.!® This specification allows to separately analyze how different possible uses of funds react
to equity issues and other sources of funding available to the firm and is similar to those of Kim

and Weisbach (2006). Residual sources are summarized from year 0 to post-offering year ¢, i.e.

19Total sources of funds (item 112) are frequently missing on COMPUSTAT, even if individual subitems are
not missing or do not match the sum of individual items (items 107 through 111, 218). I replace total sources of
funds with the sum of individual fund sources in these cases.
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Kesidual sources = ZEZOTotal sources of funds — Proceeds?.

The results are reported in Table 8. The table reports marginal effects dy/dx calculated at
the sample median rather than regression coefficients. Marginal effects are useful in this setting
as they can be easily interpreted. They show how an increase of one unit in the independent
variable affects the dependent variable under the linear model. To illustrate reading the table,
in the offering year one dollar of issued equity (primary capital) increases a firin’s cash holdings
by 38.6 cents in SEOs and by 64 cents in IPOs. The table documents three main results. First,
the evidence for both SEOs and IPOs shows that the most important uses of issued equity
are increased spending on capital expenditure, acquisitions and equity repurchases. Over a
four-year period, one dollar of issued equity results in 36 cents spent on capital expenditure,
30 cents spent on acquisitions and 15 cents spent on equity repurchases for SEOs. For IPOs
spending increases by 16 cents for capital expenditure, 18 cents for acquisitions and 9 cents for
equity repurchases. Second, companies keep a significant proportion of issued equity in cash,
and while noisy this proportion still declines over time. Third, the reaction for all variables is
not immediate, i.e. firms do not immediately spend the proceeds but rather over an extended
time period of several years. Taken together, the evidence suggests that firms use the issuing
proceeds partly for investment and keep them partly in cash. The evidence therefore confirms
the results of Table 7, namely that firms indeed subsequently increase investment but not in a

one-for-one relationship.

To summarize, SEO growth firms are leveraged significantly lower prior to the issuance,
while IPOs become that way through the issue. Although dividends disappear for IPOs from
year PO + 1 onwards, dividend patterns of both SEOs and IPOs do not suggest that wealth
is redistributed from new shareholders to existing shareholders through a dividend mechanism.
Offering proceeds are funneled partly into cash for IPOs and SEQOs and partly into consequent
investment in real assets and acquisitions. The evidence is consistent with both investment

financing and utilizing favourable market conditions being motives for the equity issuance.

3.5 Long-term effects on capital structure and external financing

Next, I turn to the long-term capital structure effects of equity issuances. Since one would
expect market timing to have at least a short-term impact on capital structure, the more relevant

question is whether the effects are persistent.

In Table 9 I follow the approach of Baker and Wurgler (2002) and regress the cumulative
change in leverage, i.e. contemporaneous leverage minus pre-offering leverage, on several control

variables, while controlling for pre-offering leverage D/Apre. The specification is

- - (%) =¢y+ 1 RPVGOi=_1 + YT + c3RSQvr + ¢y KZ Index;—; (8)
Pre
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If there is a long-terin effect of market timing, the cumulative change in leverage should
coutinue to reflect the differences in leverage caused by market timing as reported in the previous

tables. The results however show that this is not the case.

In Panel A the dependent variable is the cumulative change in leverage D/A; — (D/A)p,.
for one year and three years following the offering. Recall from Table 7, where the dependent
variable is the change in leverage D/A; — (D/A)p,, in year zero, i.e. during the offering year,
the coefficients for RPVGO as -0.18, for YT as -0.62, for RSQyr as 0.45, for KZ Index as
-0.75 and HOT as insignificant. One year after the offering the coefficients have moved in the
direction of decreased market timing impact. For example, RPVGO increases to -0.13, YT
increases to (.54, while HOT even becomes significantly positive. Further, while some of the
market timing opportunity measures remain significant in year ¢ + 2 (not reported), the table
shows that in year ¢ 4+ 3 with the exception of RSQyr all coeflicients have further diminished
and are no longer significantly different from zero.?’ In other words, leverage differences have

dissipated.

One concern is that this effect may be influenced on the one hand by the interaction between
KZ Index and D/Apre—sgo and on the other hand by the market-to-book ratio. Columns
three and four therefore report estimation results without these two variables. The RPVGO
coefficient increases due to the correlation with M /B but becomes insignificant from year ¢ + 2
onwards. RSQyr becomes significant as it picks up the effect of M/B due to their correlation.
Recall that the coefficient of RSQy Tt was strongly positive for the change in leverage from year
SEO — 1 to the SEO year. One year later it is significantly negative at -0.25 and the coefficient
further decreases until year SEO + 3 to -0.323. SEO firms with high pre-issue R? are more
highly leveraged pre-issue and significantly lower leveraged post-issue. However, as I show later

on, even this effect is not persistent in the long-run.

Columns five to eight report results for IPOs. The coefficient of RPV GO becomes insignif-
icant from year /PO + 2 onwards. The hot-market coefficient already turns insignificant in
year I PO + 1. The financial constraints coefficient is insignificant from year 1 PO + 2 onwards.
Overall, the evidence shows that the market timing effects on cumulative changes in leverage

disappear within two years for IPOs and within three years for SEOs.

Why does the impact on capital structure disappear? The evidence suggests that firms are
rebalancing their capital structure. If that is the case, the crucial element is whether the change
comes through the net effect of equity or through the net effect of debt.

Table 10 analyzes the long-term issuance policy of firms. As Panel A shows for SEOs, the
strong decrease in leverage in the offering year is followed by an even larger increase in leverage
over the next three years for high RPVGO firms. From year SEO + 1 onwards, RPVGO has
a positive coefficient. Similarly, the reduction in leverage experienced by high RSQy firms
turns into an increase from year SEO + 2 onwards. Hot-market firms also increase leverage
from year SEO + 1 onwards. Financially constrained firms decrease leverage in the offering, but

the coefficient changes sign in year SEQ + 1 and firms increase leverage. Finally, the negative

20The coefficient of RSQy 1 is insignificant from year SEO + 5 onwards.
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coefficient of YT is only significant in the SEQ year and does not turn positive later. All of this

suggests that firms actively releverage for two years following the offering.

The evidence for IPOs in Panel B again is similar and the reversal of capital structure is
even more pronounced. Growth firms strongly increase leverage in year JPO + 1. Beyond year
one there is no effect. Similarly, hot-market firms releverage in the year following the offering,

but not beyond.

Next, columns six to thirteen in Panel A and five to ten in Panel B show that the reversal
in capital structure comes through debt issues. Regarding equity issues the pattern is as fol-
lows. Growth firms that issue large amounts of equity in the SEO cease equity issuance almost
completely from year SEO + 1 ouwards. The strougly positive coefficient from the SEQ year
disappears. Firms with recent price increases show an even more pronounced pattern, equity
issues in year SEO + 2 are even significantly negative. RSQyr is very similar and financially
constrained firms similarly cease to issue equity in year SEO+ 1, although they resume issuance
in year SEQ + 2. Hot-market firms, which showed no significantly positive equity issuance in the
SEO year in Table 7, show a significantly negative coefficient in years SEQ + 1 and SEO + 2,

meaning that companies are actively reducing outstanding equity.

The usefulness of these measures in explaining capital structure as compared to contempo-
raneous market-to-book is obvious. The market-to-book coefficient is significantly positive in
all years and does not diminish in size. High market-to-book firms therefore consistently issue

equity, which makes M/B less useful in explaining equity issue motives.

The pattern for debt issues is almost exactly reversed, i.e. after the SEO year firms undo
the impact on capital structure by issuing debt. Growth firms, which do not issue any debt in
the SEO year, issue significant amounts of debt in year SEQO 4 1. A similarly strong reaction is
visible for hot-market and financially distressed firms. No active rebalancing on the other hand
is observed for firms with price run-ups and firms with high pre-issue R?. Low R? only leads to
significantly lower debt issuance in the offering year, but no consequent rebalancing. In other
words, low R? firms substitute equity for debt in the SEO year but do not undo the resulting

change in capital structure.

For IPOs in Panel B, results again are very similar and even more pronounced. Equity
issuance for high RPV GO firms, which was highly significant in the offering year, disappears
and the RPV GO coefficient becomes insignificantly negative in year JPO + 1. Similarly, the
previously highly significant hot market effect of equity issuance disappears from year JPO +1
onwards. Financially constrained firms, just like high market-to-book firms, consistently issue

equity, independent of the relative IPO year.
Further, high RPV GO firms issue highly significant amounts of debt in year TPO + 1. The

same is true for hot-market firms. Subsequently there is no effect on debt issuance.

In summary, the evidence shows that the impact of market timing rapidly unwinds in both
SEOs and IPOs. While companies issue large amounts of equity in the offering year, equity
issuance almost completely subsides in relative terms afterwards. The previous equity issuers

become debt issuers in the year following the offering. After two years this active releveraging
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renders the initial impact of market timing insignificant in alinost all cases both for SEQs and

IPOs.

4 Discussion

This section compares the results of the preceding analysis with those of Baker and Wurgler
(2002) and replicates their results. I then show that my results of no abnormal performance of
equity issuers similarly hold when dividing firms into subsamples by their initial market timing
behavior. This confirms that equity issuance is not due to mispricing. After that I report
the results of several robustness tests. Finally, I discuss whether the results regarding capital
structure that do not support the market timing theory are instead consistent with the pecking
order and the trade-off theory.

4.1 Comparative persistence of capital structure effects

The previous section shows that market timing effects have a short-run impact on capital struc-
ture. In the long-run however firms actively rebalance their capital structure and timing effects
dissipate. Also, issuing firms do not subsequently underperform the market. The active rebal-
ancing of leverage contrasts with the findings of Baker and Wurgler (2002). To demonstrate the
different interpretations I replicate their design and add my market timing opportunity proxies

while controlling for pre-issue leverage.

Table 11 reports results of cross-sectional regressions of the following form:

(D/A), — (D/A)p,, = co + a1 RPVGO—_1 + &2YT 4 c3RSQy7 + cs K ZIndexi—_,  (9)
+ s HOT + c6M/Befuwag—1 + 1M/ Bi_y + csEBITDA/ A,
+ coSIZE + c1oPPE/As-1 + c11R&D/As_1 + c1oR&Dd,
+c13D/Apre + €,

where M Befyqt-1 is the historic weighted average of market-to-book from Equation (3).
Results are shown for relative offering years one to ten. The results illustrate the very different
conclusions. The opportunity measures, which explain market timing behavior initially lose
significance over time and do not explain capital structure past the offerings as firms actively
rebalance their leverage through debt issues. Five years after the SEO or IPO they have no
explanatory power.2! The historic market-to-book measure however is highly significant from
the post-offering year onwards for both IPOs and SEOs. As in Baker and Wurgler, the coefficient

2INote however that for SEQs, the coefficients for YT and K ZIndex become significant after ten years, while
being insignificant before. The reason for this seems to be a survival effect however, not a market timing effect.



actually increases over time and renders contemporaneous M/B;_; insignificant.?? The effect
is clearly visible even in univariate results for the SEQ sample. Figure 2 plots R? of univariate

regressions of the form

D/At:C0+C1X+Et, (10)

where X in the left graph is alternatively RPVGOy=—1, HOT, RSQyr, YT and K ZIndexz.
In the right graph X is EBITDA/A;—1, M/B;_1 and M/Befyat—1. The explanatory power of
the different variables for firm leverage declines over time, with the exception of M/Bgfyat-1-
The low persistence of market timing effects on leverage and the cumulative change in leverage
makes it unlikely that M /B, sy, truly captures the impact of historic market timing attempts. If
capital structure was as persistent as suggested by the highly significant coefficient of M /Befwa
even ten years after the offering, it should be picked up by the other proxy variables as well.
One explanation for this is that the persistent effect of the historic market-to-book measure
may not be due to its correlation with leverage. Kayhan and Titman (2006) suggest that it
is in fact the persistence of both capital structure and M/Befyq that drives the results, but
not the covariance of the two measures. Also, Hennessy and Whited (2005) develop a model in
which the explanatory power of M /B¢y, can be derived from a tax optimization policy in the

presence of market timing considerations.

4.2 Long-term performance of subsamples

The previous section show that issuers do not exhibit abnormal negative performance over five
years following the offering. This is inconsistent with the view that equity is overpriced at the
time of the offering. I show in the following that this result not only holds for the cross-section,
but also for subsamples of firms. If mispricing was the true explanation of firm behavior then
one would expect mispricing to be detectable for the cross-section of firms. Since I show above
that this not the case, one further step is to test whether differences exist between subsamples
defined by their market timing characteristics. One would at least expect a performance spread
between the most extreme market timing firms and those firms that do not time that market at

all or very little.

Table 12 reports four-factor model results for subsamples formed by growth versus value
firms, low-volume issuers versus high-volume issuers, hot-market firms versus cold-market firms,
high versus low pre-issue R? firms, high versus low pre-issue performance firms and financially

constrained versus non-financially constrained firms.

The results show that the results are robust to even this classification of firms. In 35 out
of 40 regressions Alpha is not significantly different from zero. In four cases it is marginally
significant, one of which is attributable to the lowest RPVGO quintile of SEOs, which are

22The inclusion of M/Befwa,i—1 does not. influence the results for the RPV GO,=1 coefficient, but does strongly
influence the M/B;_; coefficient. Excluding M/B.jwa,.—1 from the regression renders contemporaneous M/B:i1
significant. Significance of RPV GO is unchanged, i.e. its coefficient still becomes insignificant from year IPO +1
and SEO + 2 onwards.
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unlikely market timers. The three cases in which likely market timer subsamples underper-
form are value-weighted hot-market IPOs with a negative return of 89 basis points per month,
value-weighted highest RPV GO quintile IPOs with a negative return of of 75 basis points and
financially constrained IPOs, both equal- and value-weighted. Equal-weighted returns for hot-
market IPOs and the highest RPV GO quintile however are not significantly different from zero.
Only financially constrained IPOs exhibit consistently negative abnormal performance, which

on the other hand is consistent with previous findings for firms in financial distress (Fama and
French (1993).)

Finally, I test whether there are significant spreads between subsamples by estimating pooled
regressions of the respective subsamples with a dummy variable MT for market timing firms
and its interactions terms with M KTy, SMB;, HML; and PR12; as follows:

R,pg ~- th = +ﬂ(Rmt - th) +sSMB; +hHML; +pPR12g (11)
+d1MT+d2MT X (ng - th) +d3MT X SMBg
+d4MT X HMLt +d5MT X PRth + &4,

where MT is a dummy variable that equals 1 for the observations in the likely market
timing category and 0 otherwise. This results in six pooled samples for SEOs (high versus low
RPV GO, high versus low Proceeds /A, hot versus cold market firms, high versus low K ZInder,
high versus low RSQyr and high versus low YT} and four pooled samples for IPOs (high versus
low RPV GO, high versus low Proceeds'/A, hot versus cold market firms and high versus low
KZIndex). Alpha is now an estimate of abnormal performance of the base case (unlikely
market timers} and d; is an estimate of the differential performance of likely market timers
as defined by the various characteristics. Again, results are calculated separately for equal
weighted and value weighted returns, resulting in 20 regression models. The results are not
reported to conserve space. They show that in four out of the 20 specifications d; is significant,
i.e. likely market timers’ performance is significantly different. In one of these cases likely
market timers actually perform significantly better than unlikely market timers (equal weighted
high-volume IPOs). In the remaining three cases market timers perform worse (value weighted
high RPV GO IPOs, equal weighted financially constrained IPOs and value weighted financially
constrained SEOs). The difference however becomes insignificant in the corresponding equal
or value weighted regression. The evidence therefore confirms that no consistently significant
performance spreads between likely and unlikely market timing firms exist, neither for SEOs
nor for IPOs.

In summary, there is no consistent evidence of abnormal performance of equity issuers, even

when split into subsamples by their market timing characteristics.
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4.3 Additional robustness tests

First, I re-examine the results in Tables 3 and 4. They show that market timing opportunity
has a significant impact on equity issuance in both SEOs and IPOs. The results are driven
by primary proceeds and by higher prices at which firms issue. One concern is that the price
effect could be driven by the fact that intangible assets play a larger role in firms that issue
more equity. Indirectly this is shown through the positive coefficients of RPVGO and M/B,
which are likely to capture this effect, however imperfectly. An alternative approach is to use the
relative amount of secondary proceeds as a percentage of total proceeds in estimation of equation
(4). If market timing is the motivation for equity issuance, the market timing opportunity
measures should continue to explain equity issuance. 1 therefore re-estimate equation (4), using
Proceeds® | Proceeds” as the dependent variable. Proceeds® /Proceeds” is low on average at
10.2 percent for SEOs and 14.9 percent for IPOs. The results indeed are almost identical and
do not differ between the SEO sample and the combined SEO and IPO sample. The coefficients
for RPVGO and YT are significantly positive, the coefficient of K ZIndex is negative but not
significant and the coefficient for RSQyr is significantly negative. Therefore market timing
opportunity variables have exactly the same pattern as in Tables 3 and 4. The only difference
is the coefficient for the hot-market dummy, which is significantly negative, whereas it was
significantly positive before. Consistent with my previous results, this again shows that the

hot-market effect in my sample is more ambiguous than in Alti (2006).

Next, Table A2 in the appendix reports results for re-estimating equation (8) with the i)
cumulative change in leverage, i) net equity issues and iii) net debt issues as the dependent
variables. This replicates the results of Tables 9 and 10. In Panels A and C SEO-year and
IPO-year fixed effects are included as additional control variables. Because of the small number
of IPOs in some years five-year interval dummy variables are used in the case of IPOs. The
results are consistent with the results previously reported in Tables 9 and 10. In Panels B and
D balanced SEO and IPO panels are used, i.e. the sample is conditional on survival of the firm.

Again, the results are consistent with the results previously reported.

Finally, one concern is how comparable the results are to the population of non-issuers. Table
A3 contrasts the SEO firm sample with a random firm sample drawn from the matched CRSP
and COMPUSTAT firm universe. For this every SEO sample firm is matched by its offer date
with all firms active on CRSP on that date. Benchmark firms satisfy the requirements of not
having performed an IPO or SEQ within the prior 60 months, not performing an SEO for the
next 12 months and having price history available on CRSP for 36 months prior to the matched
offer date. From the available benchmark firms two firms are randomly drawn for every SEQ
firm. For these firms the market timing opportunity measures RSQyr and YT are calculated.
RSQyr is calculated as the time-series R? from equation (1) using weekly returns from t — 52
to t — 1 relative to the matched offer date. For YT cumulative abnormal returns are calculated
using monthly returns for the event window from ¢ —12 to t— 2 and normal returns are estimated

from a market model using returns from ¢ — 36 to ¢ — 13.

The univariate results in Columns one and two and the multivariate results from a Probit
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regression in Colurnns three to five show that firins are likelier to announce an SEO after recent
price increases and if R? is higher. Price run-ups therefore generally predict SEOs, while low
R? does not. Price run-ups therefore positively predict both within-variation of equity issuance
and variation between issuers and non-issuers. R? on the other hand predicts positive within-
variation of equity issuance and negative variation between issuers and non-issuers. Market-
to-book, profitability, R&D expenses and asset tangibility similarly raise the likelihood of an
SEO. Interestingly, the negative but very small effect of leverage disappears after controlling
for industry and offer-year fixed effects, indicating that SEO firms are not leveraged differently
from non-SEO firms.

4.4 Alternative capital structure theories

The results of the capital structure analysis do not support the view that the capital structure
of firms is determined by past attempts to time the market. Are the results regarding capital
structure instead consistent with the pecking order and the trade-off theory? While the aim
of the paper is primarily to test the market timing hypothesis, the evidence should also be

interpreted in light of the main alternative explanations of capital structure.

Under the pecking order (Myers and Majluf (1984) and Myers (1984)), firms are financially
constrained due to asymmetric information between investors and managers and require external
financing to fund investment. If firms are required to raise equity to finance investment projects,
new shareholders will demand compensation for potentially investing in a bad firm, which may
render even positive-NPV projects unattractive. Underinvestment can be avoided if debt is
issued instead of equity, since as opposed to equity, debt does not suffer from mispricing. Firms
should therefore only resort to outside financing after exhausting their internal sources and their
debt capacity. I find however that with high uncertainty about future growth opportunities issue
more equity. Also, leverage ratios of growth firms appear to be too low rather than too high prior
to the issue. Finally, firms are not financially constrained when issuing equity. In fact I show
that equity issuance is decreasing when financial constraints increase. The evidence therefore
does not support a pecking order view of firms raising external financing as a last resort to

finance investment.

The trade-off theory on the other hand argues that capital structure is determined by the
costs and benefits of debt versus equity and firms tend to follow an optimal target capital
structure that minimizes a firm’s costs of capital (Myers (1977) and Bradley, Jarrell, and Kim
(1984)). More realistic dynamic trade-off models with adjustment costs have provided a rational
for temporary deviations from optimal leverage targets (e.g. Fischer, Heinkel, and Zechner
(1989), Strebulaev (2006}). My results are generally consistent with a dynamic trade-off model.
The results suggest that firms balance away the impact of equity issuances, i.e. decreased
leverage is actively rebalanced with higher debt issues following the offerings. Also consistent
with the trade-off theory, I find that unprofitable (growth) firms seem to rely primarily on equity
financing, while (value) companies with safer assets and larger positive income seem to prefer

larger leverage ratios. While this is consistent with a trade-off view of capital structure, in which
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firmms undo deviations fromn target leverage ratios, the theory would have to explain the initial
deviations as well. The results therefore suggest a dynamic trade-off model of capital structure,

in which firms consider market timing as a short-term factor.

5 Conclusion

This paper analyzes the relevance of market timing for public equity issues with regard to
changes in capital structure, consequent financing policy and firm performance. It shows that
equity issuing firms do not exhibit long-term abnormal performance relative to non-issuing firms.
While this in itself is an important result, the evidence also shows that there are no performance
spreads between firms with differing ex-ante idiosyncratic opportunities to time the market.
Finally the paper addresses the persistence of the impact of market timing on capital structure.
Contrary to previous interpretations the evidence shows that following the offering year, firms
actively rebalance the leverage changes. Companies revert their issuance policy and equity
issuing firms become debt issuing firms. This active rebalancing causes the impact on leverage

to dissipate.

The results of the paper are consistent with previous evidence that deviations from a target
capital structure caused by taking advantage of favorable market conditions are only temporary.
As the capital structure tests of the paper are primarily designed to confirm or reject the
predictions of the market timing theory, it is beyond the scope of the paper to explicitly test
alternative theories of capital structure. Still, the rebalancing evidence is easiest to reconcile

with a dynamic trade-off model, that includes market timing as a short term factor.
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Figure 2 Explanatory Power of Determinants of Leverage in SEO firms
The figure plots R? from univariate regressions of the form

D/A =c,+¢,X +¢,
where X in the left graph is the relative value of future growth opportunities (WRPVGO,-.,), the hot-market dummy
(HOT), R’ from time-series regressions over 1-52 to t-/ weeks pre-issue (RSQy7), abnormal returns from t-12 to t-1
months pre-issue (¥7) and the Kaplan and Zingales index of financial constraints (KZ /ndex). In the right graph X is

lagged earnings over assets (EBITDA/A,.;), lagged market-to-book (AM/B..,) and the lagged Baker and Wurgler historic
weighted average of market-to-book (MB,,, .,)-
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Table 2 Equity Issuance Characteristics
This table reports cross-sectional regressions results for the combined sample of SEOs and IPOs. The specifications are
of the form

Y, = ¢, +¢,RPVGO,__, +c,IPO+c;JPOx RPVGO,__, + ¢ YT + ¢;RSQ,, + c,KZ Index,_, + ¢, HOT

+cM /B, +cyEBITDA/ 4, +c,(SIZE,  + ¢, PPE/ A, +c,R& D/ A, +c,R& Dd +¢,,
where Y, is the dependent variable indicated in the column title and 1=0 is the fiscal year of the SEO or IPO. Proceeds”
are total offering proceeds, Proceeds” are primary proceeds, Proceeds® are secondary proceeds. The scaling variable for
proceeds is total assets at the end of the offering fiscal year. The dummy variable [PO equals ore for IPO observations
and zero otherwise. In Panel B the proceeds variables are decomposed as _Proceeds _ Mumberof sharesisssed . Middieof filing range price

Total assels  Total shares oinstanding Total assefs per share
where Quantity P"/A,-0 is the first component and Price P/A,-, is the second component. All variables are expressed in
percentage terms with the exception of Price P/A,., All regressions are estimated with industry fixed effects using
Fama and French (1997) 48 industry definitions. The regressions contain an unreported constant. Robust standard errors
are reported in brackets. *, **_ and *** denote the parameter is significantly different from 0 at the 10%, 5%, and 1%
level, respectively.

Panel A: Offering proceeds
Proceeds’/4,., Proceeds’ /Ao Proceeds"/4,- Proceeds A Proceeds” /A Proceeds’/A,-p

RPVGO,..s 0.243%%* 0.125%%* 0.050* 0.232%** 0.104%** 0.066**
[0.046) [0.033] [0.030) [0.048) {0.035] [0.029]
PO - - - 17.010*** 13.453%%* 1.377%+*
- - - [0.655) [0.513] [0.355)
IPO*RPVGO,-, - - - 0.071 0.133** -0.062
- - - {0.079] [0.059] [0.047]
Y7 0.910** 0.642** 0.286* - - -
[0.454] [0.326] [0.149} - - -
RSOy -1.252%*» -0.558%** 0.448*** - - -
[0.137] [0.097} {0.090] - - -
KZ Index,; -1.345%*« -0.870%** -0.342* 1,527 -1142%e* -0.225
[0.288) [0.218} [0.191] [0.295] [0.247] [0.206]
HOT 0.486 0.493* -0.108 1.577%*+ 1.256%** 0.052
[0.374] [0.284] [0.242] [0.407) [0.315] [0.238)
MB, 4.988%** 2.663%%* 1.717%%+ 527 %+ 2.737%%* 1.72]%%+
[0.325] [0.220] [0.245] [0.286) [0.196) [0.207]
EBITDA A, -0.015 -0.136*** 0.118%** 0.104%** -0.080*** 0.172%**
[0.028} [0.022] [0.016] [0.023] [0.017] [0.013)
SIZE,; -4.097%*+ -3.374%** -0.584*** -4.780%** -3.988%** -0.670***
[0.132] [0.099] [0.071] [0.130] [0.104] [0.063]
PPE A, -0.129%** -0.085%»= -0.035%** -0.127%** -0.090*** -0.028%**
[0.012) [0.009] [0.009] [0.012] [0.009] [0.007)
R&EDA s 0.139%** 0.145%** 0.011 0.230%** 0.151%** 0.074%*
[0.050] [0.042] [0.027] [0.041] [0.030] [0.023]
R&D Dummy.., 1.219** 0.194 0.656* -0.153 -0.332 -0.109
[0.575] [0.403] [0.367] [0.626] [0.491] [0.335)
N 5291 5291 5291 7676 7676 7676
Ad; R 0.619 0.645 0.177 0.6 0.582 0.202
RMSE 13.149 9.468 8.276 17.923 13.625 10.028
F-stat 146.898 145118 19.119 266.344 251.73 34486
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Panel B: Decomposition of offering proceeds

Seasoned equity offeringé

Initial public offerings

Proceeds” A,

Proceeds” /A -

P roceedsrxA,,o

Proceeds”: A,-o

Quantity Price Quantity Price Quantity _ Price Quantity Price
RPVGO,., -116.873 0.239%*= -101.148 0.170*** -0.028 0.095%** -0.047 0.085%**
[119.971] [0.025] [104272]  [0.024] [0.044] [0.019] [0.039] {0.017)
Yr 10.189 0.369** 9.981 0.220* - - - -
[11.927] [0.144] [11.682] [0.115] . - - -
RSOvr -94.789 0.003 -77.204 0.225%** - - - -
[135.221] [0.094] [118.908]  [0.084] - - - -
KZ Index,.., -28.855 -1.914%*+ -28.681 ~1.357%** 0.207 -0.552%** 0.135 -0.466%**
[29.289] [0.246] {28.887] [0.241] [0.139] [0.087] [0.115] (0.093]
HOT 371.914 -0.945%** 329.28 -0.727%** 1.311* 1.756%** 1.258** 1.355%**
[327.799) [0.256] [285.766] [0.245] [0.712] [0.465] [0.574] [0.451]
M/B, 20.598 7.315%%* 15.662 5.184*** -1.530%** 3.143*** -1.719%** 1.950%**
[40.680] [0.248] [36.123] [0.249] [0.184] [0.196] [0.146] [0.177]
EBITDAA,, -5.934 -0.068%** -5.373 -0.130%** 0.041** 0.027* -0.047%** -0.046***
[5.068] [0.019] [4.447] [0.018] {0.017] [0.016] [0.014] [0.014]
SIZE, 89.091 -0.274%** 79.386 -0.227%%* -1.264*** -1.343%** -1.469%** -1.300%**
(79.206] [0.076] {69.207] {0.071] [0.206] [0.140] [0.175] [0.135]
PPE/A., -1.09% -0.045%** -0.975 -0.021%** -0.012 -0.029%** -0.007 -0.029%**
[1.123] [0.007] [1.009] {0.007] [0.015] [0.009] {0.013] [0.009]
R&D/A 1.809 0.128%*= 1.516 0.1397** -0.015 0092%=* -0.052%* 0.054**
[2.492] [0.044] [2.183] [0.040] [0.031] [0.024] [0.023] [0.025]
R&D Dummy,, 102.133 0.852** 91.717 0.215 -0.549 -0.687* 0.394 -0.101
[84.217) [0.368] [74.623] [0.323] [0.715] [0.368) [0.577) [0.356]
N 5288 5288 5288 5288 2356 2356 2356 2356
Adj. R 0.013 0.679 0.013 0.598 0.079 0439 0.125 0.329
RMSE  7064.942 8514 6269.077 7.871 12.826 8.036 10.12 7.554
Festat 0.05 179.783 0.048 109.256 6.117 30258 8288 18.836
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Table 3 Announcement Event Returns of Seasoned Equity Offerings
Event-study abnormal stock returns for SEQ announcements. Abnormal returns are adjusted by a market model
estimated over the 250 trading days ending 10 days before the announcement with the value-weighted CRSP daily
index as the market index. Cumulative announcement period returns in Panel B are defined as the cumulative abnormal
returns over the respective event windows. The ¢-statistics and z-statistics are tests whether the abnormal returns and
cumulative abnormal returns are significantly different from zero. ¢-statistics are adjusted for serial correlation.

Panel A: Abnormal event day returns

Day N Percent Abnormal return in %  f-statistic  p-value  z-statistic  p-value
negative Mean Median

-5 5,342 53.8 0.05 -0.12 0.74 0.228 0.01 0.504

-4 5,342 54.8 -0.11 -0.16 -1.20 0.115 -0.97 0.166

-3 5,342 55.6 -0.13 -0.17 -2.30 0.011 -1.46 0.072

-2 5,343 55.8 -0.16 -0.19 -3.63 0.000 -1.91 0.029

-1 5,342 55.6 -0.09 -0.18 -2.36 0.009 -1.47 0.072

0 5,341 61.8 -0.83 -0.47 -17.50 0.000 -8.07 0.000

1 5,340 62.0 -0.75 -0.49 -16.81 0.000 -8.50 0.000

2 5,341 55.6 -0.10 -0.18 -3.46 0.000 -1.84 0.034

3 5,342 55.5 -0.10 -0.16 -2.90 0.002 -1.61 0.055

4 5,341 54.1 -0.04 -0.15 -1.12 0.131 -0.85 0.197

5 5,341 54.3 0.05 -0.13 -0.71 0.240 -0.63 0.265

Panel B: Cumulative abnormal event window returns

Event N Percent Abnormal return in % f-statistic  p-value  z-statistic ~ p-value
window negative Mean Median

(-1,+1) 5,342 66.0 -1.67 -1.22 -22.07  0.000 -10.42 0.000

(-1,0) 5,342 61.1 -0.92 -0.64 -14.75  0.000 -6.75 0.000

0+1) 5,342 66.4 -1.58 -1.15 -24.48  0.000 -11.72 0.000

(-3,+3) 5,343 65.2 -2.16 -1.59 -20.42  0.000 -9.39 0.000

(-5,+5) 5,343 63.2 -2.21 -1.66 -17.43  0.000 -8.23 0.000
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Table 4 Long-Run Event-Time Performance of Public Equity Offerings

This table reports the event-time long-run performance for the sample of SEOs in Panels A and B and for JPOs in
Panels C and D. Issuer performance is calculated equal-weighted and value-weighted over 60 months following the
offering. The table reports the comparative performance of several benchmarks and calculates abnormal returns of
issuers relative to the benchmarks. Panels A and C report cumulative returns for issuers and benchmarks and cumulative
abnormal returns of issuers, Panels B and D report buy-and-hold returns for issuers and benchmarks and buy-and-hold
abnormal returns of issuers.. In each panel, the first four rows report results using the S&P 500, NASDAQ Composite,
CRSP value weighted and CRSP equal weighted indices as benchmarks. The fifth and sixth rows use size and market-
to-book and price momentum matched portfolios as benchmarks, which are calculated as follows. NYSE firms are used
to create size quartile breakpoints. These size quartiles are further split into market-to-book quartiles, using NYSE
market-to-book quartile breakpoints. All NYSE, AMEX and NASDAQ firms are consequently sorted into the resulting
16 (4x4) size and market-to-book portfolios. Within each portfolio additional quartile breakpoints are calculated, based
on prior year returns excluding the previous month following Carhart (1997). Equal-weighted portfolio average returns
are calculated for the resulting 64 portfolios. Momentum breakpoints are recalculated monthly, market-to-book and size
breakpoints are recalculated quarterly. Buy-and-hold returns are calculated by compounding monthly returns for 60
months. Cumulative returns are calculated by summing monthly returns for 60 months. If the issuing firm delists before
the 60th month returns are calculated up to the last available month. Abnormal returns are the difference between issuer
60 month cumulative or buy-and-hold returns and benchmark returns. All IPO and SEO firms are excluded from the
calculation of benchmarks for 60 months following their equity issuance.

Panel A: Sesoned equity offerings, cumulative abnormal returns (CARs)

Benchmarks Equal weighted Value weighted

No. Bench- Abnormal No. Bench- Abnormal

obs. Issuer mark return obs. Issuer mark return
S&P 500 5,304 54.6% 483% 64% 5300 49.4% 37.2% 12.2%
NASDAQ Composite 5304 54.6% 66.2% -11.6% 5300 49.4% 552% -5.8%
CRSP Value weighted 5,304 54.6% 63.6% 9.0% 5,300 49.4% 50.0% -0.6%
CRSP Equal weighted 5304 54.6% 73.6% -19.0% 5300 49.4% 67.5% -18.0%
Size and market-to-book (5x5) 5,302 54.6% 64.9% -103% 5298 49.4% 642% -14.8%
Size, market-to-book, momentum (4x4x4) 5299 54.6% 69.2% -14.6% 5295 494% 665% -17.1%
Pre-issue market model parameters 5,134 55.0% 128.7%  -73.8% 5,134 493% 92.5% -43.1%

Panel B: Seasoned equity offerings, buy-and-hold abnormal returns (BHARs)
S&P 500 5304 413% 59.0% -17.7% 5,300 31.8% 46.0% -142%
NASDAQ Composite 5,304 41.3% 842%  -429% 5300 31.8% 67.8% -36.1%
CRSP Value weighted 5,304 413% 853% -43.9% 5300 31.8% 66.8% -35.1%
CRSP Equal weighted 5,304 413% 96.7%  -554% 5,300 31.8% 85.8% -54.1%
Size and market-to-book (5x5) 4,960 43.2% 882%  -45.0% 4957 34.1% 89.0% -54.9%
Size, market-to-book, momentum (4x4x4) 3,481 50.7% 111.0% -60.2% 3,478 33.0% 93.8% -60.9%
Pre-issue market model parameters 5,134 41.3% 972.5% -931.2% 5,134 31.3% 624.3% -593.0%
Panel C: Initial public offerings, cumulative abnormal returns (CARs)
S&P 500 2,439 48.0% 54.8% -6.9% 2411 39.4% 38.7% 0.7%
NASDAQ Composite 2,439 48.0% 673% -193% 2411 39.4% 519% -125%
CRSP Value weighted 2439 48.0% 67.6% -19.6% 2,411 39.4% 49.3% -9.9%
CRSP Equal weighted 2,439 48.0% 69.8%  -21.8% 2411 394% 61.6% -222%
Size and market-to-book (5x5) 2,435 48.1% 39.7% 8.4% 2,407 39.4% 44.1% -4.7%
Panel D: Initial public offerings, buy-and-hold abnormal returns (BHARs)

S&P 500 2439 19.8% 68.9% -49.1% 2411 65% 487% -422%
NASDAQ Composite 2,439 19.8% 84.8% -65.0% 2,411 65% 62.7% -56.2%
CRSP Value weighted 2,439 19.8% 92.2% -72.4% 2411 65% 658% -59.3%
CRSP Equal weighted 2439 19.8% 899% -70.1% 2411 6.5% 749% -68.4%
Size and market-to-book (5x5) 1,859 20.7% 43.9% -232% 1,839 11.3% 52.7% -41.4%
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Table 5 Long-Term Calendar-Time Performance of Public Equity Offerings
This table reports calendar-time factor regression for the full sample of SEOs and IPOs. SEO (IPO) rolling portfolios
are formed monthly by including all SEO (IPO) firms that issued equity within the previous 60 months. The dependent

variable is the equal or value weighted average rolling portfolio return in excess of the risk-free rate. RMRF is the
value-weight return on all NYSE, AMEX, and NASDAQ stocks minus the one-month Treasury bill rate. SMB is the
monthly excess return of a portfolio of small firms versus a portfolio of big firms. HML is the monthly excess return of
a portfolio of high book-to-market firms versus a portfolio of low book-to-market firms. These three factors follow
Fama and French (1993). PR12 is the excess return of a portfolio of past winners versus a portfolio of past losers based
on the previous 12 month returns excluding the preceding month as in Carhart (1997). Newey-West standard errors
adjusted for heteroskedasticity and autocorrelation of up to five lags are reported in brackets. *, **, and *** denote the
parameter is significantly different from 0 at the 10%, 5%, and 1% level, respectively.

Panel A: Calendar-time return factor regressions for seasoned equity offerings

Equal weighted

Value weighted

CAPM FF Carhart CAPM FF Carhart
Alpha (%) -0.2013 -0.2981** -0.0397 -0.1928 -0.1585 -0.1393
[0.1612] [0.1161] [0.1040] [0.1363] [0.1535] [0.1381]
MKT  1.1376*** 1.0575%** 1.0305%** 1.0099*** 0.9491*** 0.9471***
[0.0388] [0.0394] [0.0318] [0.0426] [0.0377] [0.0385]
SMB 0.7190*** 0.7482%** 0.2315%** 0.2337***
[0.0575] [0.0464] [0.0508] [0.0489]
HML 0.0949* 0.0354 -0.0693 - -0.0738
[0.0511] [0.0462] [0.0784] [0.0737]
PRI2 -0.2540*** -0.0189
[0.0298] [0.0523]
N 419 419 419 419 419 419
Adjusted R (%) 74.6 88.7 91.8 76.4 78.9 78.8
Panel B: Calendar-time return factor regressions for initial public offerings
Equal weighted Value weighted
CAPM FF Carhart CAPM FF Carhart
Alpha (%)  -0.4463* -0.2438 0.1039 -0.6608*** -0.2639* -0.2471
[0.2600} {0.1770] [0.1909] [0.2350] [0.1424] [0.1504]
MKT  1.2675%** 1.1318*** 1.0976%** 1.4115%*% 1.1549*** 1.1533***
[0.0525] [0.0443] [0.0413] [0.0509] [0.0343] [0.0344]
SMB 0.9498+*+* 0.9761*** 0.6568*** 0.6581***
[0.1093] [0.0826] [0.0630] [0.0625]
HML -0.0292 -0.113 -0.4552%+% -0.4592***
[0.0790] [0.0766] [0.0683] [0.0683]
PRI2 -0.3371%** -0.0163
[0.0864] [0.0491]
N 395 395 395 395 395 395
Adjusted R’ (%) 64.7 85.2 88.9 73.8 89.8 89.8
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Table 7 Uses of Proceeds and Capital Structure Impact
This table reports cross-sectional regressions results for SEOs in Panel A and for IPOs in Panel B. The specifications
are of the form

Y, =c, +c,RPVGO,__, +¢,YT +¢,RSQyy +c,KZ Index,_ | +c HOT + ¢ M/ B, + ¢, EBITDAI A4,_,

+ CySIZE, |+ cPPE/ A, +cgR&D/A,_ +c R&Dd, | +c,D/A4,, +5,,

where Y, is the dependent variable indicated in the column title. Regressions in Panel B do not contain the variables Y7
and RSQyr. All regressions are estimated with industry fixed effects and contain a constant (not reported). Robust
standard errors are reported in brackets. *, **, and *** denote the parameter is significantly different from 0 at the 10%,
5%, and 1% level, respectively.

Panel A: Seasoned equity offerings

4 Cash

4 Non-Cash,

DArD/A eA, A(EA), HEA). 4 REA, DA, DA,
RPVGO-y -0.182*%** 0.208*** 0 0.147+*+ 0.031 -0.182%** -0.181***
[0.040] [0.046] [0.000] [0.041] [0.031] [0.040] [0.040]
Yr -0.622** 0.819%** 0.007** 0.029 0.566* -0.622** -0.628**
[0.306] [0.396] [0.003] f0.1213 [0.329] [0.306] [0.309]
RSOvr 0.450%** -0.502%** 0 0.019 0.023 0.450%** 0.460***
[0.098] [0.123] [0.001] [0.110} [0.101] [0.098] [0.098]
KZ Index,-. -0.747*** 1.174*** 0 0.910* 0.494* -0.747*** -
[0.267} [0.444] [0.003] [0.490] [0.285] [0.267] -
Hor -0.37 0.081 0.001 0.27 0.685** -0.37 -0.336
[0.300] [0.352] [0.002] [0.308] [0.321] [0.300] [0.300]
MB, -1.917%** 3.3567** 0.017*** 0.345%* 0.637*** -1.917*** -1.895**>*
[0.168] [0.232] [0.002] [0.172] {0.181] [0.168] [0.168]
EBITDA/A,., -0.163%** -0.162*** 0 0.115%** 0.429**> -0.163**>* -0.156***
[0.018] [0.023] [0.000] [0.021] [0.027] [0.018] [0.018]
SIZE, 1.712%** -3.262%** -0.008*** -0.792%** -0.013 1.712%** 1.739***
[0.104] [0.134] [0.001] [0.108) [0.082] [0.104] [0.104]
PPEA,, 0.026*** -0.094*** -0.000*** -0.052%** -0.007 0.026*** 0.026>**
[0.010] [0.011] [0.000] [0.009] [0.007] [0.010] [0.010]
R&D/A 14 -0.069** 0.218*** 0.007*** -0.083** -0.092** -0.069** -0.067**
[0.030] [0.038] [0.000] [0.033] [0.038] {0.030] [0.030]
R&D Dummy,., 0.887** 0.675 -0.006** 2.450%+ 0.281 0.887** 0.892**
[0.444] [0.505] [0.003] [0.439) [0.379] [0.444] [0.444]
DiApe -0.332%** -0.116%** -0.002%** -0.287%++ -0.012 0.668*** 0.639***
[0.015] [0.021] [0.000] [0.023] [0.018] [0.015] [0.011]
N 5291 5291 5291 5291 5291 5291 5291
Adj. R 0.371 0.638 0.492 0313 0.377 0.782 0.781
RMSE 9.519 11414 0.076 9.37 8.578 9.519 9.527
F-stat 47.913 149.49 49.203 40.045 38.955 529.09 539.399
Panel B: Initial public offerings
RPVGO—, -0.250%** 0.188*** 0.000* -0.008 0.092** -0.250%** -0.249%**
[0.053] [0.056] [0.000] [0.023] [0.039] [0.053] [0.053]
KZ Index,-.; -0.279* -1.222%%* -0.001 0.012 1.376*** -0.279* -
[0.154] [0.211] [0.001] [0.100] [0.145] [0.154] -
Hor -1.043 4.186*** 0.009* 0.778* -1.494%** -1.043 -0.964
[0.876] [1.014] [0.005] [0.427] [0.543] [0.876] [0.875]
MB, -2.784%%* 3.415%** 0.009*** 02 0.482** -2.784%%* -2.735%%*
[0.243] [0.290] [0.002] [0.136] [0.192] [0.243] [0.243]
EBITDA’Ay., -0.137%** -0.116*** 0 0.017 0.276%*+ -0.137*** -0.129***
[0.019] [0.026] [0.000] [0.015] [0.019] [0.019] [0.019]
SIZE,., 3.052%** -5.280*** -0.012*** -1.013%** -0.02 3.052%+* 3.067***
[0.249] [0.273] [0.001] [0.134] [0.173] [0.249] [0.250]
PPE/AL, 0.056%** -0.093%** -0.000*** -0.016* -0.020* 0.056*** 0.055%**
[0.018] [0.021] [0.000] [0.008) [0.011] [0.018] [0.018]
R&D:A .y -0.256*** 0.242%** 0.002*** -0.083%** 0.120** -0.256*** -0.252%**
[0.032] [0.065] [0.000] [0.027] [0.051] [0.032] [0.032]
R&D d,; -0.073 0.127 0.005 0.318 0.73 -0.073 -0.016
[0.793] [0.997] [0.005] [0.424)] [0.596] [0.793] [0.791]
D:Ape -0.642%** 0.153%** -0.003*** -0.222%*x* -0 003 0.358*** 0.344***
[0.018] [0.023] [0.000] [0.013] [0.016] [0018] [0.016]
N 2358 2358 2358 2358 2358 2358 2359
Adj. R’ 0.496 0.399 0.576 0.34 0.251 0.488 0.488
RMSE 14.358 16.585 0.072 7.214 9433 14.358 14361
Fstat 54.548 35.937 31.217 13.807 14.037 55.864 56.814




Table 8 Sources and Uses of Funds for Seasoned Equity Offerings and Initial Public Offerings

The table reports cross-sectional regressions for independent variables change in assets, capital expenditures (capex),

increase in investment, acquisitions, cash changes, cash dividends, debt reductions, equity repurchases and other uses:
Y, =c, +c,(Proceeds " /A __) + c,(Residual sources | A,__))+c,SIZE, +¢,,

= r=—1

where residual sources are all financing sources except primary offering proceeds. Cash flow variables conform to
COMPUSTAT definitions. All dependent and independent variables are scaled by assets in year /=-1. Changes in
dependent variables are summarized over the indicated time period, ie. ¥, =Xy, / 4__,. Coefficients for SIZE are
omitted for brevity. Marginal effects dy/dx are the implied changes in the dependent variables when increasing primary
capital or residual sources by one unit at the sample median. p-value Diff is the significance level of a t-test of equal
coefficients for primary capital and residual financing. All regressions are estimated with industry fixed effects and
contain a constant (not reported). Standard errors are robust to heteroskedasticity. *, **, and *** denote the parameter is
significantly different from 0 at the 10%, 5%, and 1% Ievel, respectively.

Seasoned equity offerings p-value Initial public offerings p-value
Use of funds Time Primary capital Residual financing Diff Primary capital Residual financing Diff
period  dyidx se dyrdx se dy’dx se dysdx se

AAssets [0] 1.203 0.04]%** 0.633  0.107*** 0.000 1.447 0.150%** 0.618  0.210%** 0.021
Capex [0 0.029 0.011*** 0.061 0.007%** 0.015 -0.066 0.08] 0.190 0.120 0.205
Investment [0} 0.108 0.058* 0.369  0.109*** 0.068 0.002 0.026 0.069  0.038* 0.305
Acquisitions [0] 0.046 0.019** 0.088  0.027*** 0.248 0.018 0.023 -0.022  0.032 0.463
ACash 0] 0386 0.063*** 0.019  0.007%** 0.000 0.640 0.053*** 0.180  0.075** 0.000
Dividends [0] -0.001 0.001 0.002  0.001 0.084 0.017 0.009* -0.024  0.013* 0.069
Debt reduction [0] -0.032 0.011*** 0.191 0.029%%* 0.000 -0.074 0.016*** 0.109  0.023*** 0.000
Equ. Repur. [0} 0.008 0.005* 0.000 0.001 0.112 0.014 0012 -0020 0016 0.225
Other uses [0] -0.004 0.003 0013  0.008* 0.070 0.006 0.014 -0.008 0.020 0.672
ZAAssets [0;1] 1.365 0.083*** 0.569  0.045*** 0.000 0361 0.068*** 0.856  0.094*** 0.002
TCapex [0;1] 0.089 0.040%* 0.099  0.016*** 0.840 0.022 0.012* 0.135  0.017*** 0.000
Zlnvestment [0:1] 0.399 0.142%*+ 0.174  0.038*** 0.138 0.098 0.030*** 0.180  0.044*** 0.263
ZAcquisitions [0;1] 0.143  0.047*** 0.145  0.020*** 0968 -0.058 0.020*** 0.111  0.027*** 0.000
ZACash [0;11 0.159 0.093* 0.074  0.019*** 0.402 0216 0.024*** 0.167  0.035*** 0403
IDividends [0,1] -0.003 0.002 0000 0.001 0.372 0.001 0.001 -0.001  0.002 0.537
ZDebt reduction [0;1] -0.190 0.031*** 0269 0.028*** 0.000 -0.132 0.019*** 0.189  0.027*** 0.000
ZEqu. Repur. [0;1] 0.039 0.018** -0.003  0.002* 0.029 0.015 0.006*** -0.007  0.007 0.090
TOther uses [0;1] -0.015 0.006** 0.018 0.006*** 0.003  -0.005 0.002*** 0.007  0.002*** 0.001
ZAAssets [0;2] 1.324 0.163*** 0.664  0.054*** 0.000 1.509 0.178*** 1.007  0.072*** 0.016
TCapex [0;2] 0.101 0.063 0.136  0.020*** 0.630 0.179 0.052*** 0.170  0.023*** 0.879
Zlnvestment [0;2] 0.523 0.196%** 0.205  0.043*** 0.108 0295 0.108*** 0.145  0.042+** 0.226
TAcquisitions [0:2] 0.151 0.055%** 0.153  0.025*%** 0.969 0.074 0.089 0.155  0.042%** 0.475
TACash [0;2] 0.161 0.033%** 0040  0.013*** 0.002 0.299 0.097*** 0177  0.029*** 0.233
2Dividends [0;2] -0.006 0.002*** 0.000 0.001 0.002 0.021 0.009** 0.000 0001 0.017
TDebt reduction [0;2] -0.345 0.049*** 0.309  0.028*** 0.000 -0.197 0.051*** 0.198  0.028*** 0.000
ZEqu. Repur. [0;2] 0.056 0.014*** 0.004  0.002* 0.000 0.047 0.026* 0.002  0.003 0.066
TOther uses {0;2] ~0.030 0.007*** 0.017  0.004*** 0.000 0.142 0.143 0.022 0.013* 0.360
ZAAssets [0:3] 1.673 0.393%** 0574  0.082*** 0.012 1.644 0.359*** 1.067  0.081*** 0.138
TCapex 10:3] 0247 0.108** 0.121  0.027**> 0298 0292 0.082%>* 0.199  0.026*** 0359
Zlnvestment [0;3] 0.244 0.259 0.350  0.083*** 0.729 0247 0.223 0170  0.077** 0.780
ZAcquisitions [0:3] 0.216 0.069*** 0.125  0.025*%** 0.270  -0.005 0.120 0.177  0.042*** 0.225
ZACash [0,3] 0242 0.050%** 0.031  0.007*** 0.000 0.225 0.068*** 0.168  0.066** 0.623
IDividends [0;3) -0.007 0.002*** 0.000 0.001 0.003 0.025 0.011** 0.000 0001 0.029
TDebt reduction [0,3] -0.340 0.109*** 0285  0.048*** 0.000 -0.176 0.075** 0.160  0.035%** 0.000
ZEqu. Repur. {0:3] 0.105 0.018*** 0.008 0.005 0.000 0.106 0.082 0.003  0.003 0.213
ZOther uses [0;3] -0.095 0.062 0.047 0.035 0.140 0.184 0.185 0.011 0.007 0.343
ZAAssets [0,4] 0948 1.092 1.376  0.638** 0.788 2311 0.610%** 1.006  0.082*** 0.039
ZCapex [0;4] 0.359 0.159%* 0.105  0.027*** 0.135 0.543 0.160*** 0.196  0.037*** 0.054
Zinvestment [0;4) -0.285 0310 0.527  0.082*%** 0.024 -0068 0319 0.250  0.081*** 0.394
SAcquisitions [0,4} 0.299 0.072%** 0087 0.019*%** 0.008 0.180 0.170 0.163  0.046%** 0935
ZACash [0:4] 0306 0.058*** 0.036  0.009**~ 0.000 0.439 0.139*** 0.098  0.037*** 0.025
ZDividends [0;4] -0.009 0.004* 0.000 0.000 0.009 0022 0.012* 0.001  0.001 0.117
ZDebt reduction [0:4] -0.180 0.150 0.202  0.048*** 0.043 -0.160 0.145 0.169  0.037*** 0.048
TEqu. Repur. [0:4] 0.151 0.041%** 0.005 0.003* 0.00) 0.094 0.118 0.034 0.019* 0.632
TOther uses [0.4] -0.145 0.114 0.057 0.046 0204 -0.053 0.331 0.074  0.065 0.739
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Table 9 The Persistence of Capital Structure
This table reports cross-sectional regressions results for SEOs and IPOs. The specifications are of the form

(—%} - [gj = ¢y + RPVGO,__ +¢,YT + ¢,RSQyy + ¢, KZ Index,__, + ¢;HOT +¢M | B, + ¢, EBITDA/ 4 _,
! Fre

+ & SIZE, | +csPPE/A,_ +coR& D/ A_ +¢,R& Dd,_ +c,D/ Ay, +€,.
D/Ap,. is pre-offering book leverage. D/A,D/App-seo and D/A-D/Ap,..po 1s the cumulative change in book leverage
from the pre-offering year to year relative to the offering indicated in the column title. All regressions are estimated
with industry fixed effects and contain a constant (not reported). Robust standard errors are reported in brackets. *, **,
and *** denote the parameter is significantly different from 0 at the 10%, 5%, and 1% level, respectively.

Seasoned equity offerings: Inttial public offerings:
Cumulative change in leverage DV/ArD/Apse0 Cumulative change in leverage D'A D Ap,.iro
Relaive year ~ SEO+1 SEO~+3 SEO+1 SEO+3 1PO+1 1PO+3 PO+ 1PO+3
RPVGO.; 9 125%%+ 0.01 -0.200%** -0.005 -0.165%** -0.062 02057+ -0.067
[0.048] [0.056} [0.049] [0.057) [0.055] [0.058] [0.057] [0.060]
T -0.542* -0.508 -0.578 -0.385 - - - -
[0.307] [0.403] [0.354] [0.429] - - - .
RSQyr -0.193 -0.376%* -0.251%+ -0.323** - - - -
[0.125] [0.161] [0.127] [0.163] - - - -
KZ Index,.; 0.015 0.195 . - -0.493** 0341 . -
[0.278] [0.376] . - [0.203] [0.211] . -
HOT  .874*+ 0.414 0.837%* 0.459 0.381 1.133 0.336 1.222
[0.366] [0.470] [0.373] [0.471) [0.975] [1.287] [0.994] [1.303)
MB, .2355%++ S2.274%%% - - -3.101%%* 12.552%%* - -
[0.207] [0.319] - - [0.274] [0.434] - -
EBITDA AL .0.373%++ -0.322%*+ 0427%**  .0.379%** -0.326%** -0.333%**  0.417%** -0.402%**
[0.027] [0.041] [0.026] [0.041] [0.037) [0.040] [0.036] [0.038]
SIZE.;  1789%%* 1.920%** 1.973%** 1.950%** 2.818%** 2.609*** 3.230%** 2,756+
[0.128] [0.162] [0.129] [0.163] [0.291] [0.370] [0.296] [0.368]
FPEA  0.086*** 0.067%** 0.114*** 0.082%*+ 0.177*** 0.172%** 0.215%** 0.186%**
[0.012] [0.016] [0.012) [0.016] [0.023] [0.027] [0.023] [0.027]
R&DA 0.005 -0.058 -0.104* -0.170*** -0.265%** -0.149 -0.382**+ -0.245%*
[0.062) [0.070] [0.062] [0.065] [0.079} [0.094] [0.076] [0.096]
R&D 4, 1.258** 0.756 1.378** 0.747 0.756 2.692%* 0.881 2.839**
[0.564] [0.731] [0.576] [0.739] [0.968) [1.242] [0.998] [1.269}
DApe  .0.434%*x  0533***  0407%**  _0.513*** S0.646%**  .0.650%**  .0.669***  -0.663***
[0.018) [0.023] [0.014] [0.017) [0.021] [0.026] [0.019] [0.023]
N 5070 4299 5070 4299 2194 1742 2194 1742
Ady. R 0.341 0.323 0317 0311 0.459 0.401 0.429 0.386
RMSE 11.531 13.329 11.737 13.44 16.182 17.862 16.619 18.073
F-stat 33.503 25335 30.348 24.373 44.186 25921 39.985 25.07
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Table 11 Capital Structure and Historical Weighted Average Market-to-Book Ratios

Cross-sectional regressions with the following specifications:

(2} - {2} =cy + ¢, RPVGO,__ + ¢, YT + ¢, RSQ\y + ¢,KZ Index,__, +c,HOT +c M /B, .,
! Pre

A A

+¢,M B, +cyEBITDA/ A,_ + c,SIZE, , +c,,PPE/ A, +c ,R& D/ A, +c,R& Dd,, +c,D/ Ay, + &
where the dependent variable is book leverage. RPVGO.,-.;, RSQyr, KZ Index,_.; and D/Ap,, are measured in the pre-
offering year. M/B, 4., 1s calculated as in Baker and Wurgler (2002). All regressions are estimated with industry fixed

effects and contain a constant (not reported). Robust standard errors are reported in brackets. *, ** and *** denote the
parameter is significantly different from 0 at the 10%, 5%, and 1% level, respectively.

Seasoned equity offerings Initial public offerings
Relative offering year SEO + 1 SEO + 3 SEO+ 5 SEOQ + 10 PO+ 1 PO+ 3 PO+ 5 PO - 10
RPVGO,-;  -0.125%** 0.08 0.046 0.09 -0.165%*+ -0.018 -0.018 .0.035
[0.048) [0.056] [0.061} [0.076] [0.055] [0.057] {0.075] [0.102]
Yr o -0.542* -0.431 -0.407 -1.517+* - - - -
[0.307] [0.343) [0.271] [0.697] - - - -
RSQyr -0.193 -0.287* -0.136 0.088 - - - -
[0.125] [0.158] [0.180] [0.237] - - - -
KZ Index)- 0.015 0.051 -0.578 -3.468%** -0.493** -0.575%** -0.086 .0.038
[0.278) [0.359] [0.551] [0.812] [0.203] [0.213] [0.236) [0.437]
HOT  0.874** 0.343 0.576 0.321 0.381 0.936 -1751 0.366
[0.366] [0.463) [0.494] [0.604] [0.975) [1.265] [1.445] [1.913]
MBepa i - -3.8074%%%  -4.547***  _6.845%** - -3.862%**  -4.161*** -
- [0357) [0.500] [0.639) - [0.521] [0.586) -
M/B.y  -2.355%%* 0.278 0.242 0.838 -3.101%** -0.271 -1.274%*% 5 4p4ek%
[0.207] [0.415) [0.483) [0.559] [0.274] [0.524] [0.477] [0.702]
EBITDA/A,.,  -0.373***  -0.326%**  -0390***  .0.485%** -0.326%**  -0.335***  -0.334*%** () 367+*+
[0.027] [0.041] [0 042] [0.054] [0.037) [0.040) [0.049] [0.089]
SIZE,;  1.789%** 1.810%** 1.897%** 2.615*** 2.818%** 2.5]18%*+* 2,648+ 2.237%**
[0.128] [0.161) [0.185] [0.240] [0.291] [0.366] [0.427) [0.584]
PPEA.;  0.086*** 0.055%** 0.029 -0.073%** 0.177%** 0.163%** 0 166%** 0.132%*+*
[0.012] [0.016] {0.018] {0.024) [0.023] [0.026) [0.031] [0.046)
R&D/A 1, 0.005 -0.051 -0.055 -0.07 -0.265%** -0.081 -0.078 0.11
[0.062] [0.071] [0.086] [0.120] [0.079) [0.089] [0.094) [0.120]
R&D d,, 1.258** 0.574 2.202%** 2302+ 0.756 2.608** -0.099 1.33
[0.564) [0.716] [0.842] [1.173] [0.968] [1.207) [1.419] [2.040]
Didp,  -0.434***  0560***  -0565***  -0.606*** -0.646***  -0.644%**  -0.759%**  _( 787%**
[0.018] [0.022] [0.030] [0.044] [0.021) [0.025] [0.030] [0.048]
N 5070 4299 3562 2276 2194 1742 1313 617
Ad. R 0.341 0.344 0.343 0.447 0.459 0.424 0.464 0.49
RMSE 11.531 13.114 13.433 13.1 16.182 17.517 17.844 17.938
F-stat 33.503 27.202 22051 33.803 44.186 26.795 34.14 12.907
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Table 12 Long-Run Calendar-Time Performance by Subsamples

Calendar-time Carhart (1997) four-factor regression for the full sample of SEOs and IPOs on RMRF, SMB, HML and
PR12 are performed as in Table 8. SEOs and IPOs are divided into subsamples as follows. RPVGO Q/ and (5 are the
lowest and highest RPVGO quintile, quintiles are determined for SEOs and IPOs separately using RPVGO calculated in
the fiscal year preceding the offering, Proceeds’/4 Q1 and Q3 are the lowest and highest quintiles of total offering
proceeds, quintiles are determine for SEOs and IPOs separately. Hot market and cold market are subsamples divided by
whether the issuing date is in a hot or cold issuing month, hot and cold markets are determined for SEOs and IPOs
separately. High KZ Index and Low KZ Index are subsamples formed by whether KZ /ndex in the pre-offer year is above
or below the median of the IPO and SEO subsamples, respectively. High RSQyr and Low RSQyr are subsamples formed
by whether RSQyr is above or below the median of the SEO sample. High ¥T and Low YT are subsamples formed by
whether Y7 is above or below the median of the SEO sample. Newey-West standard errors adjusted for
heteroskedasticity and autocorrelation of up to five lags are reported in brackets. *, **, and *** denote the parameter is
significantly different from 0 at the 10%, 5%, and 1% level, respectively.

Panel A: Seasoned equity offerings

RPVGO Q1 RPVGO Q3 Proceeds’ /A Q1 Proceeds”:4 03
VW EW VW EW VW EW VW EW
Alpha (%) -0.2928* -0.0147 -0.3026 -0.4167 -0.2171 -0.068 0.2997 -0.0323
[0.1728] [0.1549] [0.3349] [0.3421) [0.1638] [0.1726] [0.2382] {0.2063]
MEKT  0.8871%***  0.9099*** 1.3079%**  1.2547%*~ 0.8313%**  0.8562*** 1.2820%*%  1.2783%**
[0.0774] [0.0661] [0.0738] [0.0627] [0.0548] [0.0496] [0.0734) [0.0520]
SMB -0.115 0.2117* 0.4888***  1.2242%** -0.0038 0.1204** 0.9173%#+ 1.2401***
[0.0995] [0.1153] [0.0943] [0.0880] [0.0842) [0.0557] [0.0829] [0.0656]
HML  0.4805***  0.3150%** -0.4561%%* -0.1643 0.3905%**  0.5677*** -0.9675***  -0.3306%**
[0.0872) [0.0848] [0.1232] [0.1018] [0.0894] [0.0752] [0.1253] [0.0835]
PRIZ  -0.0279 -0.1148* -0.0007 -0.2186*** -0.0774 -0.1870%** 0.0167 -0.1988%**
[0.0649] [0.0651) [0.0822] [0.0679] [0.0553] [0.0491) [0.0931] [0.0497)]
N 406 406 393 393 417 417 419 419
Adyusted R’ (%) 0.579 0.651 0.658 0.724 0.609 0.633 0.801 0.852
Hot marker Cold marker High KZ Index Low KZ Index
VW EW VW EW VW EW VW EwW
Alpha (%) -0.0289 0.0785 -0.1062 0.0155 -0.2547 -0.0719 0.1296 0.1786
[0.1489] [0.1398] [0.1339] [0.1400] [0.1548] [0.1284] [0.1621] [0.1416]
MKT  1.0108***  1.0742%** 0.8466***  0.9564*** 1.0133***  1.0589%** 0.9026*** 1.0120%**
[0.0479] [0.0333] [0.0406] [0.0397] [0.0495] [0.0378] [0.0451] [0.0377]
SMB  0.2621***  0.7955%** 0.0714 0.5299*** 0.2600*%**  0.7291*** 0.1571* 0.7456%**
[0.0608] [0.0478) [0.0668] [0.0745] [0.0451] [0.0668] [0.0828) [0.0553]
HML  -0.1423* 0.0457 0.047 -0.0143 0.1732%** 0.1626** -0.3265%**  -0.1107**
[0.0792) [0.0522) [0.0653) {0.0588] [0.0650] [0.0637) [0.1102] [0.0501]
PRIZ -0.0904 -0.2760%** -0.0511 -0.1695*** -0.1150**  -0.2981*** -0.0251 -0.2316**+
[0.0683] [0.0368] [0.0476] [0.0564] [0.0463] [0.0376] [0.0837] [0.0473]
N 412 412 392 392 418 418 419 419
Adjyusted R (%) 0.834 0.904 0.746 0.812 0.838 0.895 0.791 0.888
High RSOyr Low RSOy High YT Low YT
VW EwW VW EW VW EW VW EW
Alpha (%) -0.0036 00927 -0.1266 0.0242 -0.0555 0.1623 -0.0597 -0.0133
[0.1533] [0.1303] [0.1274] [0.1148] [0.1496] [0 1334] [0.1352] [0.1252]
MKT  0.9502***  1.0645%** 0.9498***  1.0044*** 0.9933***  1.0689*** 0.9106***  0.9967***
[0.0431)] [0.0383) [0.0441] [0.0302] [0.0450] [0.0325] [0.0404] [0.0335]
SMB 0.1816***  0.6720*** 0.2430***  0.7794*** 0.2481***  0.8275%** 0.1076** 0.6247***
[0.0637] [0.0445] [0.0675] [0.0436] [0.0644] [0.0403] [0.0481] [0.0523]
HML -0.1315 -0.0236 -0.005 0.0709 <0.3317%*%  -0.1273%** 0.1619***  0.2056***
[0.0929] [0.0532] [0.0680] [0.0461] [0.0908) [0.0409] [0.0566] [0.0584]
PRI2 -0.056 -0.2885*%** -0.0244 -0.2181*** 0.0204 -0.2385%** -0.1370***  -0.2696%**
[0.0738) [0.0406] [0.0505) [0.0282] [0.0709] [0.0335] [0.0418] [0.0351)]
N 419 419 416 416 419 419 419 419
Adjusted R (%) 0.824 0.893 0.83 0.908 0.818 0.911 0.805 0.883
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Panel B: Initial public offerings

RPVGO Q1 RPVGO Q5 Proceeds” A Q1 Proceeds” A Q3
VW EW VW EW VW EW VW EW
Alpha (%) -0.051 -0.1384 -0.7542* -0.0075 -0.3382 -0.1041 -0.1229 0.3884
[0.2893] [0.2366] [0.3933] [0.3797] [0.2370] [0.2812} [0.1849] [0.2696]
MKT  L1176%**  1.1675%** 1.2555%**  1.0864*** 1.1723%*% | 0960%** [.1203%**  10692%**
[0.1054] [0.0866] [0.0863] [0.0865) [0.0983] [0.1079] [0.0642} {0.0625]
SMB  0.9306***  1.1024%** 0.6676***  1.1551%** 0.4749%*+  (7324%** 09660***  1.0879***
[0.1689] [0.1572] [0.1285] [0.1428] [0.1527] [0.1839] [0.0881] [0.1324]
HMI,  -0.4931** 0.2333 -0.6416***  .0.4946%** -0.1164 0.0324 -0.7994%**  _03576***
[0.1965) [0.1561] [0.1473) [0.1744) [0.1671] [0.2182) [0.0949) [0.1099)
PRI2Z 02057 -0.2704*** -0.0162 -0.2841 0.1528* -0.0912 -0.0156 -0.2814**
[0.1341] [0.0890] {0.1129] [0.1841} [0.0877] [0.1255] [0.0644] [0.1109]
N 395 395 306 306 387 387 306 306
Adyusted R (%) 0.473 0.565 0.601 0.64 0.538 0.565 0.689 0.723
Hot market Cold Marker High KZ Index Low KZ Index
VW EW VW EW VW EW VW EW
Alpha (%)  -0.8879%* -0.495 -0.0421 0.2983 -0.7035%  -0.6440* -0.1629 0.2553
[0.4127] {0.4102) [0.2628] [0.3509] {0.3826) [0.3729] [0.2276] [0.2874)
MKT  13213%%%  12014*** 1.1248***  1.0672%** 1.4020%*%*  1.2380%** 1.0165%**  1.0330%**
[0.1912] [0.1736] [0.1071] [0.1179] [0.1795] [0.1638] [0.0944] [0.1086]
SMB  1.1551%**  1.3963*** 0.5235%**  (.7816*** 1.1268***  13765%** 0.6931%**  (.8892%**
[0.3407] [0.3208] [0.1730] [0.1919] [0.3205] [0.3002] [0.1252] [0.1635]
HML  0.1466 0.3895 -0.2892 -0.3126 0.2013 0.4423 0.5261***  .0.3320*
[0.4136] [0.3757] {0.1834] [0.2097] [0.3779] [0.3496] [0.1633] [0.1959]
PRI2Z  -0.1185  -0.3977*** 0.1278 -0.1285 01276 -0.354)%* 0.0955 -0.1405
[0.1452] [0.1427) [0.1018] {0.1361) {0.1371] [0.1437) {0.0831] [0.1092)
N 359 359 356 356 395 395 387 387
Adjusted R (%) 0.413 0432 0.561 0.583 0.429 0.447 0.616 0.638
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Table A2 Cumulative Changes in Leverage, Net Equity Issues and Net Debt Issues:
Robustness Tests

This table reports results for estimating equation (8) with the cumulative change in leverage as the dependent variable in
Panels A and B and net equity issues and debt issues as the dependent variable in Panels C and D. All regressions
contain the variables HOT, M/B, EBITDA/A,,, SIZE., PPE/4., R&D/A.,, R&Dd,., D/A,., and industry fixed effects.
Panels A and C add SEO-year and IPO-year fixed effects. Panels B and D condition of survival of the firm until year
SEO+3 and IPO+3. Robust standard errors are reported in brackets. *, **, and *** denote the parameter is significantly
different from 0 at the 10%, 5%, and 1% level, respectively.

Panel A: SEO-year and IPO-year fixed effects

Dep. vanable  Relative year RPVGO-4 Yr RSOyt KZ Index,..,; N Adj. R?

) SEO -0 187*** [0.072] -0.483* [0.257] 0.213* [0.114]  -0.439**  [0.222] 5,291 0.39
Dﬁl:r;w SEO+1 -0.201**  [0.085] -0.379** [0.187] -0.523*** [0.145] 0.366 {0.240] 5,070 0.36
SEO+3 0.104 [0.116] -0.199 [0.292] -0.490*** [0.190] 0.399 [0.390] 4,299 034

) IPO -0.218***  [0.055] - - - - -0.649***  [0.153] 2,358 0.54
Dﬁ'ﬁ;m IPO+1 -0.183***  [0.057] - - - - -0.644***  [0.197] 2,194 0.49
IPO+3 -0.066 [0.063] - - - - -0.475**  [0.213) 1,742 0.43

Panel B: Balanced SEO and IPO panels

) SEO -0.231*** [0.040] -0.538* [0.316] 0.410*** [0.103] -0.570** [0.259] 4,329 0.39
Dﬁ;ifsxo SEO+1 -0.175***  [0.047] -0.666** [0332] -0.260** [0.126] 0.101 [0.256) 4291 0.36
SEO+3 0.007 [0.057] -0.425 [0.411] -0.375** [0.162] 0.188 [0.381] 4,299 0.32

) IPO -0.212***  [0.055] - - - - -0.352**  [0.173] 1,761 0.52
D/Z:;D IPO+1 -0.167***  [0.057] - - - - -0.445**  [0.213] 1,731 047
[PO+3 -0.055 [0.059] - - - - -0.28 [0.212] 1,742 0.40

Panel C: SEO-year and 1PO-year fixed effects

SEO 0492***  {0.083] 0.686* [0.405] 0.401*** [0.136] 0.835** [0.354] 5,288 0.69

eA SEO+1 -0.101 [0.089] 0.165 [0.167] 0.256 [0.260} -0.092 [0.636] 5,069 0.10
SEO+3 0.005 [0.081] 0.151 [0.109] 0.153 [0.136] 0.475** [0.216] 4,300 022

SEO 0.081 [0.120] -0.008 [0.140] 0.661*** [0.169] 0.237 [0.344] 5,288 0.10

d/A, SEO+1 0.195* [0.116] 0.148 [0.120] -0.159 [0.256]  0.997***  [0.381] 5,069 0.05
SEO+3 0.336***  [0.129] 0.284 [0.217] 0.061 [0.160] 0.670** [0.324] 4,300 0.06

od IPO+1 -0.085 [0.395] - - - - 0.505***  [0.126] 2,247 0.13
o IPO+3 0.517 [0.352] - - - - 0.367***  [0.125] 1,776 0.12
a4, 1PO+1 1.322***  [0.503] - - - - 0.15 [0.18]] 2,247 0.09
1PO+3 0.763 [0.551] - - - - 0.173 [0209] 1,776  0.06

Panel D: Balanced SEO and PO panels

SEO 0.469***  [0.046] 0.92 [0.585] -0.449*** [0.127] 1.579***  [0.545] 4328 0.7

e/, SEO+1 -0.04 [0.046] 0.151 [0.166] 0.015 [0.126] 0.109 [0.693] 4,292 0.1
SEO+3 -0.048 [0.036] 0.101 {0.121] 0.15 [0.114]  0.434** [0.214] 4,300 0.2

SEO -0.095 [0.067] -0.071 [0.140] 0.586***  [0.149] 0336 [0.388] 4,328 0.1

d'A, SEO+1 0.190***  [0.070] -0.111 [0.148] -0.224 [0.139] 1.131***  [0.371] 4,292 0.1
SEO+3 0.112 [0.077]  0.329* [0.188] 0.082 [0.142] 0.580* [0.333] 4,300 0.0

i IPO+1 -0.437 [0.382] - - - - 0.424***  [0.135] 1,765 0.1
o 1PO+3 0.505 [0.319] - - - - 0.326%**  [0.120] 1,776 0.1

, IPO+1 1.153** [0.511] - - - - -0.023 [0.200] 1,765 0.1
a4 IPO+3 0.594 [0.516] - - - - 0.124 [0.204) 1,776 0.]
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Table A3 SEO Firm Sample Versus Random Sample

The table reports differences between the SEO firm sample and a random sample drawn from the matched CRSP and
COMPUSTAT firm universe. Every SEO sample firm is matched by its offer date with all available benchmark firms
on that date. Benchmark firms satisfy the requirements of not having performed an IPO or SEO within the prior 60
months, not performing an SEO for the next 12 months and having price history available on CRSP for 36 months prior
to the matched offer date. From the available benchmark firms two firms are randomly drawn for every SEO firm.
Columns 3 to 5 report the results of a probit regression, where the dependent variable SEQ equals one if the firm is
included in the sample of SEO firms, zero otherwise. Coefficients are reported as marginal effects. All dependent
variables with the exception of M/B and SIZE are reported as a percentage. Robust asymptotic standard errors are in
brackets. *, ** and *** denote the parameter is statistically significant different from 0 at the 10%, 5%, and 1% level,
respectively. Prob denotes the significance level of the asymptotic x*—statistic, which tests the hypothesis that all
parameters in the model are simultaneously equal to zero.

Random

SEO Firms g Probit
ample
Mean Mean dF/dx dF/dx dF/dx
(Median) (Median) [se] [se] [se]
RSQyr 23.93 19.39 0.003*** 0.003**+* 0.004***
(21.41) (15.54) [0.000] [0.000] [0.000}
YT 21.70 0.56 0.001** 0.001** 0.001**
(12.75) (0.00) [0.000] [0.060] [0.600]
M/B,., 1.48 1.63 0.03]1%** 0.029*** 0.024***
(1.09) (1.13) [0.005] [0.005] [0.004]
D/A,., 48.85 56.04 -0.000** -0.000*** 0
(52.39) (50.10) [0.000] [0.000] [0.000]
EBITDA/A,., 11.30 7.29 0.004*** 0.004*#** 0.004***
(11.90) (10.95) [0.000] [0.000] [0.000}
SIZE,, 572 491 0.006** 0.003 -0.004
(5.82) (4.95) [0.002] [0.002] [0.003]}
R&D/A ., 2.73 2.82 0.006*** 0.005%** 0.004***
(0.00) (0.00) [0.001] [0.001] [0.001]
R&D d.o 0.55 0.49 0.109*** 0.094*** 0.089***
(1.00) (0.00) [0.009] [0.011] [0.011]
PPFE/A,, 47.44 30.63 0.003**# 0.003%** 0.003***
(43.36) (25.01) [0.000] [0.000] [0.000]
Industry fixed effects - - NO YES YES
Offer year fixed effects - - NO NO YES
N 5,298 10,425 14674 14674 14674
Pseudo-R’ - - 0.068 0.11 0.162
X - - 833.069 1593.403 2218.788
Prob - - 0.000 0.000 0.000
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