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Are Historically Based Default and
Recovery Models in the High-Yield
and Distressed Debt Markets Still
Relevant in Today’s Credit Environment!

Czy historyczne poziomy stép niewyptacalnosci
i odzysku na rynkach obligacji wysokodochodowych

i nalezno$ci zagrozonych s3 weciaz aktualne
w istniejacym $Srodowisku kredytowym!?

Abstract

This paper explores the impressive growth in the high-yield,
leveraged loan and distressed debt markets and comments on the
unusually low current default rates and high recoveries in these
markets. The main reasons for these low default rates are the
unprecedented growth in liquidity from non-traditional lenders,
like hedge and private equity funds, as well as, again, from
traditional lenders. We speculate on whether this excess liquidity
will continue to dominate the market or will we observe a
regression to the long-term mean and where default and
recoveries will once again be based on firm-fundamental and

more traditional demand/supply risk patterns.
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Streszczenie

Niniejszy artykul omawia imponujacy wzrost na rynkach
papieréw dluznych o wysokiej dochodowosci, naleznosci
o wysokiej dzwigni i zagrozonych oraz niezwykle niskie biezace
stopy niewyplacalnosci i wysokie stopy odzysku na tych rynkach.
Gléwne przyczyny tak niskich stép niewyptacalnosci to bezpre-
cedensowy wzrost plynnosci tradycyjnych i nietradycyjnych in-
stytucji finansowych, jak fundusze hedgingowe i fundusze priva-
te equity. Autor spekuluje, czy ten nadmiar plynnosci bedzie da-
lej dominowat na rynku, czy tez nastapi powrét do $redniej dtu-
goterminowej i do sytuacji, w ktérej stopy niewyplacalnosci i od-
zysku znéw beda ksztaltowane przez wskazniki fundamentalne i
bardziej tradycyjne zaleznosci determinujace ryzyko w zaleznosci

od popytu i podazy.

Stowa kluczowe: niewyplacalnos¢, ptynnosé, ryzyko kredytowe,

fundusze hedgingowe
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Figure 1. Size of the US kigh-yield bond market, 1978-2006 (mid-year, in billions of US dollars)
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Source: NYU Salomon Center, Stern School of Business.

One of the most remarkable developments in
finance in the past few decades has been the way in
which high-yield “junk” bonds and securities of
distressed companies have gained legitimate status as
important alternative asset classes for many types of
institutional investors. Nearly thirty years ago, the
high-yield bond market consisted almost entirely of
“fallen angels” — bonds that were investment grade at
birth but whose ratings were cut as the issuing
companies’ fortunes sagged. And it was tiny. Less
than 10 billion US dollars of such bonds were
outstanding in the United States in 1978. But as
Figure 1 shows, the market has enjoyed spectacular
growth, with about 1 trillion US dollars in high-yield
bonds outstanding in the US this year. And today, the
market is dominated not by fallen angels, despite GM
and Ford’s inclusion in 2005, but by newly issued
non-investment grade securities. (Non-investment
grade bonds are those that receive ratings from
Standard & Poor’s and Fitch of below BBB-, or
Moody’s ratings of below Baa3.)

Companies in emerging markets and in Europe
now also routinely issue these securities. The
relatively favorable risk-return attributes of high-
yield bonds, and of their private-debt, leveraged-loan
analog, each regularly attract new annual issuance of
at least 100 billion US dollars in the US and
increasing amounts abroad. In addition, the US has
seen a substantial rise in the size of the syndicated
loan market. Syndicated lending has risen more than
60 percent in the last three years and rose to total
outstandings of 1.5 trillion US dollars in 2005. The
growth in this sector has been paced by more risky
leveraged loans. Leveraged loans, defined as loans of
100 million US dollars or more of companies with
non-investment grade bonds outstanding, or whose
loans yield at least 125 basis points (1.25 percent)
over an appropriate risk-free benchmark, are now
estimated to be about 500 billion US dollars, or about

one-third of the total syndicated loan market in the
US. These higher risk and return loans are
increasingly being financed by non-bank financial
institutions, such as CLO (collateralized loan
obligation) hedge funds. While large banks typically
arrange these highly leveraged syndicated loans, in
recent years more than three-quarters of the funds
have been provided by non-bank institutions.

In another sign of growth and maturity of
speculative grade fixed-income debt securities as an
asset class, a new breed of distressed debt investors,
called “vulture” funds, has emerged as one of the
fastest growing sectors of the burgeoning hedge fund
and private equity field. Distressed debt is a sub-
group of the high-yield bond market and is defined as
securities that yield at least 10 percent (1,000 basis
points) above the risk-free rate benchmark, and
defaulted debt is defined as securities that trade after
the issuing firm has missed an interest payment
and/or has filed for bankruptcy. In the United States
alone, we estimate that as of December 31, 2006, the
size of the distressed and defaulted debt markets was
about 627 billion US dollars in face value and about
525 billion US dollars in market value. See Table 1
and Figure 2 for recent distressed debt market size
estimates and a time-series since 1990. A similar
amount, or more, is also attracting investors in Asia,
particularly to non-performing loans of Japanese and
Chinese banks, and in Europe from German and
Ttalian banks, among others. There are today at least
180 investment funds in the US and another 35-40 in
Europe that specialize in investing in distressed
securities. This compares to about 100 in the US in
2000 and about 60 in 1990, and probably just a few in
Europe five years ago. And more than two dozen
distressed  investors are now  practicing
distressed/control strategies to take-over the running
of the distressed firm, whether before or after Chapter
11. The impressive growth in low-grade and
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Table |. Estimated face and market values of defaulted and distressed debt, 2004-2006

Face value (in billions of US dollars) Market value (in billions of US dollars)
31 Dec 04 31 Dec 05 31 Dec 06 31 Dec 04 31 Dec 05 30 Dec 06 Markcg'/Face
ratio

Public Debt

Defaulted 152.0 163.5 156.22 76.0 89.9 101.5 0.65
Distressed 36.6 49.3 17.9b 23.8 34.5 13.4 0.75
Total Public 188.6 212.8 174.1 99.8 124.5 115.0

Private Debt

Defaulted 334.4 359.8 406.1°¢ 234.1 287.8 365.5° 0.90
Distressed 80.6 108.5 46.6° 68.5 97.6 44.3°¢ 0.95
Total Private 415.0 468.2 452.7 302.6 385.4 409.7

Total Public and Private 603.6 681.1 626.8 402.4 509.9 524.7

a Calculated using: (2005 defaulted population) + (2006 defaults) - (2006 Emergences).

b Based on 1.7 percent of size of high yield market (1,053.9 US dollars billion).

€ Based on a private/public ratio of 2.6.

Source: Estimated by Professor Edward Altman, NYU Stern School of Business, from NYU Salomon Center Defaulted Bond and Bank Loan databases

distressed debt has spurred the development of
statistics, analytics, and models that seek to explain
and predict these markets’ size and risk- return trade-
offs. Investors are constantly focusing on the outlook
of these markets in order to develop strategies and to
use market forecasts to attract new capital. Over the
years, I have constructed numerous models and
forecasts for the assessment of market dynamics of
high-yield and distressed debt. Until very recently,
these models have been quite accurate (our annual
reports can be seen at the website of NYU Stern’s
Salomon Center for the Study of Financial
Institutions:  http://www.stern.nyu.edu/salomon).
Forecasts of default and recovery rates on defaulted
bonds that use mortality-actuarial methods! and
statistical regression techniques2 are now well known

and accepted by market participants and scholars.

1 See Altman (1989).
2 See Altman et al. (2002; 2005).

Figure 2. Size of the defaulted and
distressed debt market, 1990-2006 (in billions
of US dollars)
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As is readily apparent from examining the
history of high-yield bonds, however, markets are
dynamic and constantly shifting. And there are
times when even the most carefully constructed
and tested forecasting models can be off the mark.
The last few years have been one such period.
Given the unique environment in the credit markets
during the last several years, which has been fueled
by massive liquidity and the advent of new
participants like hedge funds, it is worth asking
whether historically based estimates of default
probabilities and recovery rates are still relevant for
banks and hedge funds.

Changing forces

Traditional measures of defaults and default rates
involve the comparison of the dollar amount of
defaults from a particular market, such as the high-
yield bond market, with the amount outstanding as of
the beginning or the mid-point in a year. Table 2
shows our default rate calculation from 1971 to the
third quarter of 2006, and indicates that the weighted
average default rate over the 36-year period is about
4.65 percent per year.

The rate was a minuscule 0.42 percent for the
first half of 2006. An alternative method, used by
most rating agencies, involves the number of high-
yield issuers rather than the dollar amount of
defaults. And this rate is also currently very low.

Historically, the default rate has experienced
spikes in periods when the economy was entering a
recession or a slowdown. This certainly was the case
in 1990-91 and again in 2001-02, but in both
instances, the increase in default rates began several
years before the recession. Indeed, as can be seen in
Figure 3, it is clear that it is not necessary for the

5
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Table |. Historical default rates - straight bonds only excluding defaulted issues from par value

outstanding, 1971-2006

Year Par Value Outstanding
(in millions of US dollars)?
2006 993,600
2005 1,073,000
2004 933,100
2003 825,000
2002 757,000
2001 649,000
2000 597,200
1999 567,400
1998 465,500
1997 335,400
1996 271,000
1995 240,000
1994 235,000
1993 206,907
1992 163,000
1991 183,600
1990 181,000
1989 189,258
1988 148,187
1987 129,557
1986 90,243
1985 58,088
1984 40,939
1983 27,492
1982 18,109
1981 17,115
1980 14,935
1979 10,356
1978 8,946
1977 8,157
1976 7,735
1975 7,471
1974 10,894
1973 7,824
1972 6,928
1971 6,602

Arithmetic average default rate

Weighted average default rate”

Median annual default rate

Par Value Defaults

(in millions of US dollars) Default Rates (percent)

7,559 0.761
36,209 3.375
11,657 1.249
38,451 4.661
96,858 12.795
63,609 9.801
30,295 5.073
23,532 4.147
7,464 1.603
4,200 1.252
3,336 1.231
4,551 1.896
3,418 1.454
2,287 1.105
5,545 3.402
18,862 10.273
18,354 10.140
8,110 4.285
3,944 2.662
7,486 5.778
3,156 3.497
992 1.708
344 0.840
301 1.095
577 3.186
27 0.158
224 1.500
20 0.193
119 1.330
381 4.671
30 0.388
204 2.731
123 1.129
49 0.626
193 2.786
82 1.242
Standard
percent deviation
(percent)
1971 to 2006 3.167 3.072
1978 to 2006 3.464 3.283
1985 to 2006 4.189 3.428
1971 to 2006 4.244
1978 to 2006 4.258
1985 to 2006 4.303
1971 to 2006 1.802

2 As of mid-year.
b Weighted by par value of amount outstanding for each year.

Source: Authors' compilations.

economy to experience a recession for the default rate
to begin its climb toward problem levels.3

We can observe that the default rate since 2002
has been relatively low, especially in 2004 to 2005,
with the exception of some rather large bankruptcies
that contributed high amounts of defaults in the
second-half of 2005,
Northwest Airlines, auto parts maker Delphi, and the

among them Delta and

energy company Calpine. And in the first half of
2006, the default rate was extremely low by historical

3 We have discussed this phenomenon in many of our Annual updates on
the high-yield market and Fridson (2006) has also provided commentary to
this effect.

standards. Yet, using an actuarial-mortality rate
approach that we developed in 1989 (which has been
quite accurate in most years), we have consistently
over-estimated default rates in recent years, with the
exception of 2005. This technique analyzes the credit
quality of new issues in the entire corporate bond
market. We estimate future defaults based on the
historical incidence of defaults to these new issue,
credit quality cohorts. In other words, by examining
the quality of newly sold bonds at a given time, we
have generally been able to project the rate of default
for future periods, like insurance actuaries estimate
life expectancy. For example, Figure 4 shows that the
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Figure 3. Historical default rates (in
percent) and recession periods in the US high
yield bond market, 1972-2006
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Figure 4. Percentage of new high-yield
issues rated B- or below based on amount of
issuance
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proportion of newly issued “junk” bonds rated B- or
below (the so-called bad cohort) has risen sharply
starting in 2002, which would normally indicate
increased defaults two to four years after issuance.
But the expected increase in defaults that the data
implies simply has not manifested. Why?

One possible reason is that the rating agencies
have become more stringent in their criteria for
assigning the various credit ratings, especially in the
aftermath of some criticisms of their performance in
the 2001-2002 credit debacles and huge default rates.
So, it is argued, low rated companies today have
better risk profiles than their earlier counterparts.
The evidence supporting this assertion is not

conclusive, however.2

Increased liquidity: The impact of hedge and
private equity funds

To answer this question more convincingly, it helps to
look at trends in the investing and credit landscape.
The lower default rates have coincided with a rise in
the number and size of hedge funds and private
related investment
strategies. The driving force behind all of these

equity firms that employ
strategies is the enormous increase in liquidity
stimulated by the quest for higher yields and returns.
The presence of so many investors with large
amounts of money to deploy in the sector has, in the
short run, along with a fairly robust economy and
persistently low interest rates, lessened the incidence
of defaults. (Both the robust economy and the

4 While most average ratios of low-rated companies in 2002-2004 are
stronger than in 1998-2000, there are some notable exceptions (e.g.,
EBITDA interest-coverage-S&P data).

Source: Standard & Poor’s statistics.

persistently low interest rates have recently shown
clear signs of change.) Indeed, the huge returns
observed on low-quality assets in 2003, and the
impressive but somewhat lower returns in 2004, have
fueled an already frothy distressed debt market in the
aftermath of the enormous increase in defaults in
2001 and 2002.

In recent years, highly leveraged homeowners
have been less likely to default on their mortgages
because the mortgage industry continually develops
new products or revitalizes existing products that
allow them to restructure debt. A similar dynamic is
taking place in the high-yield debt market, where
companies in distress have a wider range of options —
beyond default. Until recently, firms that got into
trouble went to their traditional sources of financing
— banks, insurance companies and bond markets — to
provide refinancing packages that could rescue them
from temporary stressed conditions. But in the
aftermath of the enormous default and loss
experience of the early years of this decade, these
traditional sources were reluctant to lend to newly
distressed firms. Non-traditional sources, such as
distressed debt hedge funds, saw an opportunity to
fill the rescue-financing void at attractive yields —
e.g., double the spreads on comparably rated
companies. And, in a reversal, traditional debt
sources have recently returned to financing risky,
highly leveraged transactions.

Investors, flush with new capital infusions after
they posted huge returns in 2003, have proven more
willing to take subordinated positions than the
traditional senior-secured lender. This has accounted
for the impressive growth in the second-lien market
of notes and bonds. These loans are being made at
350-450 basis points over LIBOR in 2006 and in order

7
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to hit the funds’ target rates of return, leverage of two
to three times the investment is commonly utilized.
Investors argue that private rescue financing packages
(e.g., notes with warrants attached) can be structured
to ensure relatively high recoveries if the rescue
financing is not successful. Still, it is easy to observe
that recent public and private financings have very
weak or no protective covenants. Is the time bomb
ticking away? Or, has the emergence of the insurance
market for corporate risk, i.e., the credit default swap
hedging mechanism, provided the requisite backdrop
to embolden investors even more?

Cororate governance and active investing

Investors aren’t just seeking to keep leveraged
companies on life support; they are seeking to use
high-yield debt as a means of getting involved with
corporate governance by taking control of companies.
“Active investing” has always been evident in
distressed investing. There are numerous anecdotes
of successful ventures, whereby the debt investor
with large positions uses its position to influence the
valuation of the reorganized company to receive a
greater slice of the emerged-company pie. In some
circumstances, including Sunbeam, Kmart, Barneys,
and LTV/Bethlehem Steel, the active investor was
also involved in a control situation — i.e. the investor
winds up running the company when it emerges
from bankruptcy. Sunbeam is a manufacturer of
consumer products, likes toasters and blenders,
Kmart is a large discount department store, Barney’s
luxury goods
LTV/Bethlehem Steel were amongst the largest

is a department store and
producers of steel products in the U.S.

Or, active distressed debt hedge funds have
provided rescue equity buyouts, further reducing the
default rate. For example, Asprey & Garrard, the
venerable English luxury jewelry retailer, was
recently rescued by an American distressed hedge
fund, Plainfield Asset Management. And, General
Motors is in the process of selling a majority stake in
its finance unit, GMAGC, to Cerberus Capital, a huge
hedge fund/private equity firm that specializes in
distressed situations. The one-year probability of a
GM default was considerably greater before the
announcement of the proposed sale to Cerberus. It is
less clear, however, if the longer-term outlook for GM
was improved by this important transaction.

Success in these ventures has motivated more
traditional private equity firms to enter the distressed
firm space. And that has led to more purchases of
distressed firms that investors believe can be viable,
given new management and a new capital structure.
This additional liquidity in the distressed firm

BANK | KREDYT marzec 2007

market, both from traditional and non-traditional
“yultures,” has no doubt reduced the number of
defaults from the levels that might be expected.

The new Bankruptcy Code of 2005

Another factor, albeit intangible, that could impact
default related forecasts vs. actual results, especially
with respect to default recovery rates, is the new
On October 17, 2005, the
Bankruptcy Abuse Prevention and Consumer
Protection Act (BAPCPA) went into effect with a clear
indication that creditors would be favored over

Bankruptcy Code.

debtors, both individual and corporate. Just about
every bankruptcy law firm provided primers on the
new Code dealing with such issues as limiting the
debtor exclusivity period (18 months) with respect to
filing the reorganization plan, leasehold rights,
management compensation and other incentives, etc.
For a discussion of these and other aspects, see
Altman and Hotchkiss (2005).

So, an existing or potential creditor of a distress
firm would have heightened expectations of recovery
should the firm file for bankruptcy or, once filed, what
would be the ultimate recovery compared to the
situation before BAPCPA went into effect. Since just
about all of the data that has gone into constructing and
testing recovery models was pre-2005, this intangible,
but potentially important factor, could conceivably play
a role in forecasted accuracy levels (see our discussion
at a later point on recovery models).

New paradigm?

The greater liquidity can be a double-edged sword.
While it is certainly saving some firms from default,
it could be laying the groundwork for more potential
defaults down the road. Aggressive financing
packages for struggling companies and merger
activities of seemingly healthy entities are adding
significant new leverage to corporate balance sheets.
Indeed, we are seeing the return of the mega-LBOs
that we last saw in the mid and late 1980’s. Debt to
cash flow ratios have risen to above six in many of
these transactions®. Our research has shown that
unless debt is reduced to manageable levels in two to
four years after the highly leveraged transactions®, we

5 For example, three recent mega-LBOs, Univision, Sun Gard and VNU, had
debt to EBITDA ratios significantly greater than six. For large LBO loans
(issuers with EBITDA of 50 million US dollars or more), the average
Debt/EBITDA ratio in 2000 was 4.3X and in 2Q-2006, it was 5.6X (S&P, LCD
data). The average proportion of equity in the deals, however, remained
about 30 percent until just recently in 2006 when the ratio dropped to 20-
25 percent on many deals.

6 See Altman, Hotchkiss (2005).
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could experience firm meltdowns similar to what we
saw in 1990 and 1991, years in which the default rate
rose to approximately 10 percent. While we are not
forecasting 10 percent default rates anytime in the
near future, we do expect these rates to spike starting
in 2007. This will be even more likely if the economy
itself experiences a coincidental slowdown and
interest rates rise. In the meantime, however, default
rates remain very low.

Back to the 80's?

The recent vintage of rescue financings and large firm
LBOs are somewhat reminiscent of the mid-to-late
1980 “restructurings” and buyouts championed by
the junk-bond powerhouse firm, Drexel Burnham
Lambert. Drexel set up a special unit to deal with
problem companies (using private transaction
Section 3(a)(9) exchange offerings) whose original
financings were underwritten by the firm. The
exchanges were essentially equity for debt swaps
which at that time were not considered defaults but
today most analysts, including the author, does
consider such restructurings as defaults. The
objective clearly was to minimize the formal default
rate calculations that were used as a barometer of the
health of the high-yield bond market. Eventually, a
relatively large number of these “temporary-fixes”
crumbled under the weight of deteriorating firm
fundamentals and Drexel’s own demise as the entire
market suffered in the early 1990’s.

Recovery rate models and trends

A crucial metric for investors in this arena is the
percentage of the face value of defaulted debt that
will be paid back if there is a default - the recovery
rate. Our research has clearly shown a significant
negative correlation between coincident default and
recovery rates. In other words, when default rates
rise, recovery rates fall; and vice versa. Here, again,
however, the dynamics seem to be changing.
Forecasted recovery rates based on a supply/demand
relationship for defaulted securities were quite
accurate until 2005. But in 2005, our forecasted
recovery (about 40-45 percent) was much lower than
the actual rate of about 60 percent (see Figure 5). And,
in 2006, through the third quarter, the weighted
average recovery rate on an admittedly small number
of defaults (23) is over 70 percent on defaulted bonds
and considerably higher on defaulted loans. Even the
unusually low default rate of barely 0.5 percent

On Invitation

through three quarters would not have predicted
these levels. This is another example in which the use
of historical data has proved problematic in today’s
unusual environment.

Conclusion

The key question today, therefore, is whether the
benign credit environment, fueled by significant
liquidity from traditional and non-traditional
institutions, will continue to materially impact the
default and recovery rates in the high-yield, leverage-
loan and distressed debt markets. Or will the “hot”
money from non-traditional lenders recede, moving
to other uses —commodities, alternative energy stocks,
emerging markets, hybrid securities or real estate
—and the more normal default and recovery patterns
return based on firm fundamentals. I believe that the
latter scenario will manifest, perhaps as early as in
2007. If we observe disappointing returns to highly
leveraged and rescue-financing packages, some of the
hedge funds may find it difficult to cover their own
loan requirements as well as the likely fund
withdrawals. And broker-dealers who are not only
providing the leverage to hedge funds but who are also
investing in similar strategy deals will recede from
these activities. But as investment managers like to
say, the past is not necessarily a perfect guide to future
performance. The question is which past will manifest
in the next few years. Will it be the longer patterns of
the past 30 years or will the most recent past continue
to dominate? I have always believed in “regression to
the mean”, and in this case I mean the long-term mean
and not the average of the recent past.

Figure 5. Recovery rate/default rate
association
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Default rate

Source: Altman Defaulted Bond Database, NYU Salomon Center and Altman
et al. (2003).



|0 Na zaproszenie BANK | KREDYT marzec 2007

References

Altman E. (1989), Measuring Corporate Bond Mortality and Performance, “Journal of Finance”, Vol. 44, No. 4,

p. 909-922.

Altman E., Resti A., Sironi A. (2002), The Link Between Default and Recovery Rates. Theory,
Empirical Evidence and Implications, ISDA, London.

Altman E., Brady B., Resti A., Sironi A. (2003), The Link Between Default and Recovery Rates. Theory,
Empirical Evidence and Implications, “Working Paper”, No. S-03-4, New York University.

Altman E., Brady B., Resti A., Sironi A. (2005), The Link Between Default and Recovery Rates” Theory,
Empirical Evidence and Implications, “Journal of Business”, November, p. 2203-2227.

Altman E., Hotchkiss E. (2005), Corporate Financial Distress and Bankruptcy, John Wiley & Sons, New York.

Altman E., Ramayanan S. (2007), Defaults and Returns in the High-Yield Bond Market: 2006 in Review and
Market Outlook, “Special Report”, February, New York University Salomon Center, Stern School of
Business.

Fridson M. (2006a), Easy Credit Now, Hard Times Later, "Distressed Debt Investor”, 8 June, Fridsonvision,
New York.

Fridson M. (2006b), Could Default Rates Escalate Rapidly?, “Distressed Debt Investor”, 3 August, Fridsonvision,
New York.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUS <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


